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( BI PEFSZ, 3PESHVF[ $BNCSZ VD ®Z\HU P RUYDMRQDOVSHDNHU DQG KRWARI ViKH / DERUIRU/ LLH
SRGFDWRQ Z RIN XQRQV DQG WH HFRQRP\ LRP D SR @ H SHUSHFWYH %RUD DQG WDLVHG LQ 3XHUWR
5IFR VKH KRGV D %$ LQ 3RMAFDO6 FLHQFH 6XP P D &XP /DXGH [ UIRP VIKH 8 QLYHUUW RI 3XHUR 5LFR
5IR 3LHGWDV & DP SXVDQG D 3K ' LQ 3RMAFDOG FLHQFH | IRP <D® 8 QYHUAW ) LHWK RXWRI <D® \KH
ZRUHG IRU81,7( +(5( D MERUXQRQ LQ VKH KRVSLVDAW LQGXWM  LHSUHVHQA Z RUNHLY LQ KRVIAY
FDMQRV DQG DLLOOH FDWAUQI  7KLLMHQ \ HDWY @HUVKH Z HOMWR @Z VFKRRO REVDLQLQI D -XUV' RFVRU
ILRP $YH 0 DUD 6FKRRORI /DZ $ 6HQRU( GIVRUIRUVKH $ YH 0 DUD /DZ 5HYIHZ \VKH LOWAUQHG Z IV ViKH
+RQ : LGIDP 3 ' IPMARX®IDV 8 6 ' DMMFWE RXUM RUVKH 6 RX\VKHLYD ' IMMFWRI ) RUGD DQG VKH +RQ
WRWZ\Q& 0 LABU ) RUGD 7KILG ' IMMFWE RXUAVRI $SSHDO $ | RUP HUSIRVHFXVRU * DKRGHU KDV

Z RUNHG | RUVKH 6 VDM RI ) GRUGD LQ ERVK FUP LODODQG FLYLOP DWHWY/ +HUERRN 3UHVGHQWDO2 XWHDFK
DQG VKH 7UDQM RWP DVRQ Rl 3DWV & RDAMRQY / HWRQVILRP VIKH * HRUH :  9%<WK (WD LV DYDLDE®! RQ
$P D] RQ 6KH LV DOR DQ DGYRFDWM DQG YROXQMHUI RUSUHI QDQF\ FHQUAW/

YBNBOJ1JHHPW 0' 3K LV ViKH ,QDXJ XUDOS WRFLDWA 9 LFH 3URYRWM RU* DGXDWHA ' LYHUAW DQG
3DUWQHUKLSY DW:RKQV +RSNQV 8 QYHUW ,Q WKLY SRUMRQ KH VXSSRUN J LDGXDVIA GIYHOLQMDVIVHY DQG
HI I RUV VR SLRP R SDVKZ D\ V VR J LDGXDWK HGXFDVIRQ +H DOR VHUHV DV ( [ HEXVIYH ' LLHFVRURI ViKH

9 LYLHQ 7KRP DV 6 FKRDW ,QMDWYH DQ HQGRZ HG | HARZ WKLS SURJ LDP  GHGLFDVHG VR QXUXUQJ

P HQRUQ) DQG FRQUHFVIQ) WXGHQW | IRP D ELRDG WDQIH RI DFDGHP LF EDFNJ URXQGV VR 67( 0

J WDGXDW HGXFDWRQ DQG | XVKUH BIDGHUKLS LQ 67( 0 FDUHHWY $Q $WRFLDVM 3WRIHWRULQ WWH ' LYIMRQ
Rl ,QHFVRXV' LVHDVHV DWWKH - RKQV + RSNLQV 8 QYHUW 6 FKRRORI 0 HGLFLOH Z IViK D NRLOADSSRLQ/P HQW
LOVKH ' HSDUP HOARI ( SLGHP LRBRI\ DVWH - RKQV + RSN.QV 8 QLYHUAW %IRRP EHU 6FKRRORI 3XEQF
+HDOK ' U 3L]J RMKDV Z RINHG RQ FQQIFDODQG IHVHDUFK SIRMIFW LQ XUEDQ DQG UKWDOFRP P XQVHV LQ
VKH 8 QWG 6 VWAV ViKH & DUEEHDQ : HVAGIUFD DQG 6RXVIK $1UFD +H LV DFVYH® HQJ DJ HG LQ ViH
FQQFDOFDWH R SDVMHQWV Z WK +,9  +LV UHVHDUFK SURJWDP  FHQWALY RQ XQGHUAMDQGLQ) ViKH ELRARI LFDO
EHKDYLRUDO DQG VRFLDOGHWALP LODQASDWZ D\ V QHFHWDU VR LP SURYH VXULYDODQG TXDAW RI @ H | RU
SHURQVDILQI ZIVK +,9 ' U 3LJJ RWMHFHLYHG KLV 9%DFKH®RURI 6 FLHQFH GHJ WHH LQ ELIR®RJ\ DQG
6SDQVK [ IRP 0 RUIHKRXVH & REBIJH J IDGXDVJ VXP P D FXP MXGH DV WWH FOW YDBIGLFVRUDQ +H
VXEVHT XHQU® REVDLOHG KLV 3K'  GHJ WHH LQ LP P XQRELR®RJ\ DQG KLV P HGLFDOGHJ WHH | LIRP < D®

8 QLYHUAW Z LV LQGXFVIRQ LOVR VKH $ BKD 2 P HID $ KD 0 HGLFDO+ RQRUGRFIHW  +H FRP SGMAG
FQQFDOHMGHQR\ WDLQQJ LQ LOMUODOP HGLFLQH DQG SHGLDWIFY DW<D®! 1HZ +DYHQ +RVSWDODQG

| HERZ \KLS WDLQQI LQ LQ HFVIRXV GLVHDVHV DQG HSLGHP LR&RJ\ DW-RKQV +RSNQV $Q LODXJ XUDO
LQGXFVIAH Rl VIKH ( GZ DUG $ ®ff DQGHUYRXFKHW: IDGXDWA + RQRUBRFLHW ' U 3LJJ RWAKDV EHHQ WH
WHFLSLHOAR! VKH $UQR@ 3 * R ) RXQGDWRQ/ HRQDUG 7RZ +XP DQMWP 1Q 0 HGLFLQH $Z DUG VIKH < DO

8 QLYHUAW 6 FKRRORI 0 HGLFIQH ' HDQV 3U] H IRU&RP P XQW 6HUMFH VKH %-WA : LML +RX\H 6\IDI |
$Z DUG | RUP HGLFDOWKGHQAHGXFDRQ DQG WKH & RUIDQGWO DQ 5 HQWHMHU& HHG $Z DUG DQG Z DV
WHFRJ Q] HG DV D -RKQV + RSNQV 8 QYHUAW 6FKRRORI 0 HGIFLOH " $QQLYHUDU +RSNQV+HWR $
5REHWV RRG - RKQURQ ) RXQGDWRQ +DWR@ $P RV6FKR®U ' U 3LJJRWMY D ) HIRZ RI WH ,Q HFVIRXV

' IVHDVHV 6 RFLHW RI $ P HUFD
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1 5HEHFFD 6\MH®! 9 LI LQID 7HFK
5HLP DJLQLQJ $ FFHW DQG %H®RQILQ) 1 HXURGLYHW HQWO HGLFDOB FKRRO$ SSQFDQWS DQG
6 \WGHQWE ( [ SHUHQFHV DQG VIKH ) XWUH RI ,QFOOYH $ GP WWRQV

$1 POD WTEBTET ) FBMI

1 $CHEM $CHBINH +RZ DUG 8 QLYHUAW
2 SWP I] DMRQRI 1IRWRP HV &R HQFDSVXOWQ 7Z R & KHP RKHWDSHXWF ' UXJ V | RU& RBRWHFVIDO

& DQFHU7DW HAQJ

1 -XODQUH $WP IR 8 QLYHUW RI 0 LFKLIDQ
& KIRQRWSH DQG 4 XD@W Rl /UH $P RQJ 1 XUHV Z WK %4SROU' LVRUGHU $ / RQI LWXGLQDO
0 L[ HG 0 HWMRGV $ QDOWYV

1 +DWHG 7KRP DV %DIB\ ( PRU 8 QiYHUAW
8WH Rl +DLU6WDL] KWAQHW/ & KHP LFDO5 H®[ HYW/ DQG & DQFHU, QFLGHQFH

1 7DVP LCH & BIP HQW 8 QLYHUAW RI 0 LFKLIDQ
/ RQJ IMXGLQDOO DSSLQI RI 0 LFURELDO7WDQWP DMMRQ $ FLRW + HDOKFDUH 7RXFKSRLOW
9 LVXD@ LI 3DVKRI HQ 6 SUHDG DQG ,GHQM \ LQJ & UMFDO& RQAROS LHDV VR ,P SIRYH , QI HFVIRQ

3WHYHQARQ

1  SDWKIGDW GMKR +RZ DUG 8 QLYHUAW
7KH ,P SDFWRI  7HBIKHDOK , QMUYHQARQY RQ 7KHWDS\ $ GKHUHQFH LQ 2 QFRG&RJ\ 3DVIHQV $
6\ WP DWF 5HYIHZ Rl 5DQGRP ] HG & QQIFDO7UDYY

1 GWSKDQH .P 8QYHUIW RI 0 LDPL
0 DSSLQ) VKH LOARQF / DQGVFDSH RI 6RP DVIF 0 XVDMRQV $ FLRW & DQFHU* HQRP HV

1  $EGXO$]HH /DQKXQ +RZ DUG 8 QLYHUAW
( BIFWRFKHP LOP LOHVFHQFH ,P P XQRDWD\ |RU4 XDQU\LQJ =0$  LQ+XPDQ6HXP 0 HKMRG
' HYH@RSP HQW 9 DQGDMRQ DQG & QQUIFDO3KDWP DFRNCQHVIF $ SSQFDVRQ

1 $@WUW 0 LORU 1 RWKZ HWILD 8 QLYHUAW
6HD 5HWADLOW 6 HQHVFHQFH ,QGXFMRQLQ . 5$6 /. % 0 XVDQM XQ & DQFHU

1  S5RWM2OPXIGH +XQWMU& R H
,QVHWIO DV ViKH 5R®1 Rl / HSWQ LQ 6 XUYDORI 0 LFH ' XUQJ ,Q OHQJ D ,Q HFVIRQ
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$1 POD UWTEBTET ) FBMI _$ POUIOVEE.

1 2 XZDEXNXQPL2 OMEXW +RZDU5 8 QLYHUAW
1RYHO WJ &RP ELCDWRQ | RUWH 7UHDVR? HOARI 3 DQFWHDWF & DQFHU

1 6WASKDQH 2 \HL +RZ DUG 8 QLYHUIMW
6XSSUHWRQRI VKH 1 RWK 3DWZ D\ E\ 7DQJ HIHIQ $ 7KHUWDSHXVIF 6\WDWAJ\ | RU$ QGLRI HQ
' HSHQGHQMDQG $ QGURI HQ , QGHSHQGHOWA LRWIDWA & DQFHU& HQY

1 ,TWD 6KDPV 8 QlYHUAW RI O LDP L
&RP SDUMRQRI 3,3/ 6 HOMMIMW %HVE HHQ .Y  DQG ,W & RXQMWALSDUNV

1 $O[LV- 6PMK (PRU 8 QYHUMW
0 XQUBYHO6\ WHP V RI 6 XSSSRUM RU%DFN: RP HQ Z MK %AHDW\M& DQFHU $ 4 XDAOVIDVIYH 6 VXG\

1 . DWIQD 6RRN.DM +RZ DUG 8 QLYHUAW
(11HFWRI 5HODWNYH $ XVRQRP\ ,QGH[ RQ ([ HFIVH LQ %DFN: RP HQ

3BDF SENBUPOT 4PDIBM. PWN FOUD

3 3LHWR 2 @] DEDO 6 VRFN/RQ 8 QLYHUAW
([DPLQQI WH (I THFWRI & RRUMP RQ 9X@LQJ ( [ SHUHQFHV DQG VKH 3URWFVIH 5R®1 RI

3DUHQAQ] LQ 3HWXYLDQV

1 'HERWDK8JR 2 PHXXNZD +XQMAU& R@IH
SHWRWDWYH - XWIHFH RQ 6 FLHHQ SHZ UMLKY ViKH 1 DUDWYH Rl - XWIFH 7KURXJ K 0 HGLD

1 $GHQNH 7H@ +RZ DUG 8 QLYHIMW
$ ) WP LQ $QDOWV RI ) HP D® 6 HQDVRUA 6 RFLDOO HGLD 8 VH LQ 1 LJ HUD

4 DIFODF_SFEDI OPNPHZ 4 DIFODFE 1PNDZ

1 /IA@DQ( $JRWR 0 D@GRQDGR +RZ DU 8 QYHUIW
7KH SHSUHWHQWMRQ RI ' IDVSRUFDQ ,GHOAW ) DFHERRN* WRXSV IRU' LJ MDO3MFHP DNCQJ LQ
3XHUR 5LFDQ YOWIRV

1 0 RKDPPHG $@] TL & RUH@S QLYHUIMW
" HMJQIRU&RP SB[ IW $Q ,QviAJ IDWAG ) WDP HZ RWN | RU,VMWDWYH &R ( YROWMRQ $ FLRW
&RP SO 6RFIR 7HFKQFDO6\ WHP V
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4BWSEBZ " QSM ] S 1. ]-PDBUPO . BSITI -

4 DJFODF_5FEDI OPNPHZ 4 DJFODE 1PNIDZ $ POUOVEE

1 -HDQQH &RUHD +XQMU& RTJ H
6ZISH 0 DWK 5HSRUWV5HSHDW ([ SGRUQ) ' DWW $SS ) DFLAVDVIAG 9 LRBIQFH DQG + DIDWP HQW

1 (PP DQXH@ ( NFKXNZ X 8 QYHUAW RI 0 LFKLI DQ

6 \WGHQWS, & RADERWDVRQ LQ ( QI LOHHUQI ( GXFDVRQ DQG VKH ' HYH&RSP HQARI ( QI LOHHUQY
3WREGIP 6ROLQ ( [ SHUAMH

1 ' DILRWD . DVDWDIK\ D ) RUGD , QMLODVIRQDOS QLYHUAW
: 1QG ,P SDFWRQ 6 HD / HYHO9 DUDELIW DA&RQJ WKH 86 $VIDQUE DQG * XO & RDW ,P SOFDVIRQV
VR & RDWIDO) RRGLQJ +D] DUG

1 5IN\L/DWHU & RUDH@S8 QLYHUIW
3DHQDO& DIH DQG 7HP SHWDWIH - RIQI® 6KDSH ' HYH®RSP HOARI & DUHJ IMQJ %HKDYLIRULQ D
%4 SDUHQIDO5 RGHQW

1  3DE® 0 RIHQR <DHJHU 8 QYHUIW RI : LMFRQUQ 0 DGLRQ
* MFLDVRQ DQG GHJ MFLDRQ P RGXMVM H| SGRVLYH HIXSVIRQV LQ VIKH $ QGHDQ 6 RXVIKHLD

9 REDQF =RQH

1  B6WISKHQ1ZDJZXJKIDIZX +RZDUG 8 QYHUW
6 HFXUW DQG 5HAIDELOW RI 5RERVF 0 LGG®IZ DWH LQ $ XVRQRP RXV DQG &\ EHU 3K\ MIFDO
6\ WP V

1 %IWDQ SHIWHWH 8 QLYHUAW RI O LDP L

,QYHWO DY 3) $6 DQG 8 WDQXP DV &R FRQDP LODQW 3RWQADO! RUG XWIDLODE ®
1 DQRP DVAUDQ VR ,P SLRYH ( QVLLRQP HQWIDO- XWWAFH $ P LGVWG KL W LQ 1 XFBIDU3RAF\

1 1DVD@D 3LQHRV * XHUHR & RUDH@S QLYHUAW
8MQ 3RSXMWRQ %UAR®I\ Rl 6P SK\@XP 9 HUFDUXP VR 8 QGHLBLQ' XWDE® 0 DQDJI HP HQARI
6\WWP SK\ @XP /HDI %M KWRI 2 QRQLQ 1HZ <RWN

1 0\DK5DWHU +RZ DUG 8 QLYHUW
P SWRYLQ) +XUIFDQH , QMQUW) RIHFDVW 3HFLSVDMRQ 7WDFN DQG , QMQUW 3HGLFVIRQ
WKURXJ K & XP XOXV 3DUDP HViAU] DVIRQ 6 FKHP HV

1 8UHOS QRLOHWH 5XI HQ %DQFKHWIA ( P RU 8 QLYHUAW
0 RBIFXDU' HWILP LODQNV Rl +XP DQ $ WARI HQHWY
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4 DJFODF_5FEDI OPNPHZ 4 DIFODF 1PNDZ _$ POUIOV

1 /HRQDWR /HR 6DADGR & RUHMS QLYHUAW
3HURWP DQFH R 1 RYHO$ QMLODVIVHY VR 1 HRQIFRUCRLG , QUHFVFLGH 6 HHG 7UHDVI? HQW | RU
0 DQDILQ) 0 DIJRW ' ISWALD $QMRP\LUGDH LQ/DWH 6HHGHG 9 HJ HVDE® & LIRSV

1 (@ DEHWK 6 \WHKO 8 QYHUAW RI 0 LEKLI DQ
0 DNQJ 6HQW RI 6 RFIDO& @W ([ SRUQI WKH ( [ SHUHQFHVRI : RINQJ & W
8 QGHLI LDGXDWA ( QI LOHHUQI 6 VXGHQW DQG VIKHLU 1 DYL DMRQ RI & REW H ( [ SHFVDMRQY

1 7RQHIKD 6WEEV (PRU 8 QYHUAW
' HILQQ) ) XQFVIRQDOS HVIRQWKLSY $P RQJ & LADY $5/ * 73DVHV 8MQJ ) DW&\ FQQ
5HVEXH $ SSURDFKHV

1  .RU : H@ (PRU 8QYHUW
( QI LOHHUQJ D 0 XU XQFVIRQDOL DQRSDUAF®! ' HOYHY 3@WRWP VR YRRWE. $5 7 & HAQWY
$FFXP X®VRQ DQG &\ VRVR] LFLW LQ 6 RQG 7XP RWY/

3  -DWRQ: X &RUWHDS QLYHUIW
([ SDQGLQI VKH 0 HIKRGR®J\ RI & DUERQ 02 il LODVIRQ YID & IRW 0 HVIDVIKHWLY

6 4 *OUF3OBUPOBMIPNDZ -BX_&DPOPN JDT

1  -RUDQO LFKDHO3DWHU 0 LFKLI DQ 6 VDV 8 QLYHUAW
%\ RQG 6 FRUHV <RXVK ( [ SHUHQFHV Z VK VKH </6 &0 , DQG 3RAF\ ,P SOFDURQV
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$ PODVSFOQU4 FTTIPOT *
) VNBOIUFT 2 VBESBOHMN ) 2 : P 48-FU
3PPNT

QN QN

$1 FPOD WTFBTFT ) FBNI  3PPN

SP - SP &KUWDQO F RQD@G 8QYHUAW RI 0 LDPL
$Q $ UFKDLF 7IDQVDVRQ ,QMDVIRQ ) DFVRUH,) %6XSSRUWV . 6+9 /\VIF 5HS@FDWRQ DQG 9 LLDO
2 QFRIHQHWYE\ 0 P LFNQU D +\ SR[ LF & H@X®U/ DQGVFDSH

SP - SP 9%DQGRQ/HZLV <D® 8 QLYHUAW
QW KW LOR ,QGRRU$ LU3R@MRQ LQ ViKH $FFWD 0 HWRSRQV +RZ %RP DW ) XHW DQG : LQGRZ
7UHDVIP HQV ' UYH $ LUSREXWRQ ( [ SRVXWH

SP - SP  $XJXWQD 0 HQWD . ZDR -RKQV +RSNQV 8 QYHUAW
6 WKFVXWDODQG ( QVLRQP HQO HVIALP LODQW Rl $ GRBIVFHQAD HQUIDO+ HDOK LQ ¥DOWP RUH 0 DU MQG

-JFBWS " ST $ VNS 3PPN

SP - SP (XJH+HODQXV6EWPP 8QYHUAW RI O LDPL
,QQRYDVIVH $ UFKLYDOB WDWAJ LHV | RUO DU LQD@ HG / LQI XIMAF & RP P XQWHV 7KH % 3DMEi ' LJ VDO
$ UFKLYH

SP - SP 1HORQ3KDP +RZDUS 8 QLYHUAW

+9& 8V DV 7LDQV HU2 SVIRQV LQ & DA RWD %DFN ( DWW\ & RP P XQW & RAJ H 6 \XGHQWS
$Z DIHQHW ) LW DQG ( QUREP HQW, QIQARQY

SP - SP -XDQ' DYIG ( VFREDU&KDFRQ ( PRU 8 QYHUW
$V QFKIRQRXV ( QFRXQML/ ,P DIHV RI / DD $ P HUFD WKURXJ K 7UDQUDMRQV LQ / WALDY DQG & XOXWDO
-RXUDDY

4DIFODF 5FDI OPNPHZ 4 DIFODF 1PNIDZ ** 3PPN

SP - SP $QIHIFD) /RSH -RKQV+RSNQV8QLYHUW
6SDUD@ 7D HWAG 1 HXLRP RGX@MWRQ Z LV ) RFEXVHG 8 GUDVRXQG | RU$ XVRQRP LF DQG +HP RG\ QDP LF
& RQARO

SP - SP ' LQL+DNDUDKP DK 9LLJLQD 7HFK
YDDQFLY +LIK YW/RZ 7HFKQR®RJ LFDO,QQRYDMRQ LQ WH ' LI XVMRQ R 5HJ HQHWDVIAYH $ J UWRXUMP
([ SHUHQFHV

SP - SP -1QU * H ) RUGD , QMUDVRQDOS QLYHUAW

* RYHUQLQI $ WM LFLDO, QAMER) HQFH %-VE HHQ 3HDFH DQG 3RZ HU 8 6 —& KLQD 5HI X@VRY 5HJLP HV DQG
WKH 3ROAFV Rl 6 \WKFLDO

 QMUHQARQ
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) VNBOIUFT 2 VBESBOHN ) 2 : P 48-FU
3PPNT

QN QN

4 DJFODF 5FDI OPNPHZ 4 DIFODF 1PNDZ *# 3PPN

SP - SP 6DWKIHWKRII (PRU 8QYHUW
0 DFKLQH / HDWQLQI ' UYHQ' IMFRYHU RI 1H[W* HQHDMRQ & &5  $ QDI RQMV | RU& DQFHU
DQG +,9 7KHUDSHXWFV

SP - SP ;IDRZHL2 X <D® 8 QQYHUIW
,P SIRYIQJ 1 HXWDO1 HVZ RN 3HU RWP DQFH | RUGRON1QI 4 XDOQMXP 61J Q 6 VWKFVXH

SP - SP $GHWD * HRUH &RUWH®E QLYHUIW
1HDU 89 7XQDE® SRMUVRQVIWRP 0 DJLF 64 H & OMIAY/

3BDF 3IFNBUPOT 4PDIBM. PWNFOU' 3PPN
SP - SP &KHOHD' 0 F1XW &RUWHDS QLYHUAW
&DW DV * RYHUDQFH %DFN: RP HQDQG WH ( YHUGD\ : RINRI VKH 1$$&3

SP - SP ORUDQ/ +HQRQ 8QYHUW RI : LMFRQMQ 0 DGLVRQ
3HURWP LQJ IRU: KRP" ' LYHU HQW RILFVRI /HJIMP DF\ 6HHNQJ LQWKH * HWP DQ DQG
$P HUFDQ) DU 5L KW

SP - SP $EEH 0 LFKHG * DQ ) RUGD ,QUALODVRQDOS QLYHUAW
' HYH@RSLQI ViH / HEDQHVH 5HMOHQFH 6 FKHP D $ & UMFDOL DUDVYH 5HYLHZ , QuiAJ LDV
3\t FKR®RJ LFDO/ IVADVXH DQG 0 HGLD
' IMFRXUMH
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$ PODVSFOQU4 FTTIPOT **
) VNBOIUFT 2 VBESBOHMN ) 2 : P 48-FU
3PPNT

QN QN

$1 FPOD WTFBTFT ) FBNI  3PPN
SP - SP & WD' RPED[H &RUQHMS QLYHUIMW
K\ * R@I VK &DQ 5HJ HQHWDWHA IKHLUG SLODO& RUGV DQG +XP DQV & DQWY < HW

SP - SP . UMD %DQGYHHQ 8 QLYHUW RI & DARWD 6DQ' IHIR
“7TKH & KHFNHG 2 XWID> +HUH ( D™ ([ SRUQI 2 FFXSDWRQDOS DQFHUS MV 7KIRXJ K iKH (\ HV R
$1UFDQ $P HUFDQ) DWP HW/ I IRP 9 LLJ LQID DQG 1 RWK & DUIRAQD ( [ SRVHG VR $J LRFKHP LFDYY

SP SP )DWX LDCD +XPDP +DPLG 8 QLYHUWIW RI 0 LDP L
$FLIRW YRWGHY : WKIQ) DIVK $ & UMFDOSHYLHZ Rl * HQGHU 5H@ LRQ DQG : H@YHLQ LQ 0 XVaP
© RP HQV/LYHV $ FLRW 0 DNRUW DQG 0 LORUW & RQWA[ W

-JWFSBWSF " T $ VWS 3PPN

SP - SP 3DR® <XQ +RZ DU5 8 QYHUW
“9HFDXVH Z IMKRXWWKHP VIKHUH Z RX@B EH QR WDLQ™ & @P DV & UMV DQG / IMALDY 3HWIFKRULQ' LDQD
0 F&DX®\>V' D\ @ KW&RP H

SP SP 2]LYH®( FIRG 1RUKZHWHLY 8 QLYHUIW
7R %1 RULIRWR %H $ 6 WG RQ 6 KDNHVSHDWH ,QFDUFHWDWAG <RXVK DQG ) XVWUWH 2 UHQIDMRQ

SP - SP ( QUFD %IG]HZ DU 8 QLYHUW RI 0 LFKLI DQ
“ H: DQA2 XU2 Z Q 5HSIHVHQIDMRQ 1 RW HI VRYHW/™ %IDFN DQG +L\VSDQF /D $XGLHQFHW 0 HGLD
5 HSUHVHQUIDVARQ 1 DUDWYHV

ADJFODF 5FDI OPNPHZ 4 DJFODF 1PNMDZ 3PPN
SP - SP -RWKXD( &KDSDUR O DVD <D® 8 QYHUAW
2 EVHUDMRQRI /RZ (QHU\ | ( ®IFWRQVIQ3U" RSHG +LIK 7F & XSIDW %

SP - SP %DNHO / RENKDUV 9 LI LQID 7HFK
) RP 0 LOMRQHV VR 0 RP HQXP ( DUD 1 XWIMRQ ,Q DQA* RZ VK DQG VKH ) XWKUH RI ' HYHGRSP HQ/DO
6 FLHQFH

SP SP : IMGRP $NSDQ 1RUWKZ HWHILD 8 QLYHUAW

$ & RQQHFVRUYHDP /DWIFH &% 0 RGHOIRUO LFUIRVWD@®1 0 HFKDQIFDOO RGH@QJ RI : RRG
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$ PODVSFOQU4 FTTIPOT * _$ POUIOVEE®
) VNBOIUFT 2 VBESBOHMN ) 2 : P 48-FU
3PPNT

QN QN

3BDF 3IFNBUIPOT 4PDIBM PWN FOU™ 3PPN

SP - SP ' HUIFNYRDN H %RDGX ) RUGD ,QAMUDDVRQDOS QLYHUAW
+\ EUG / HDGHUKLS 0 RGHO $ 3DWZ D\ VR ,QQRYDVIYH / HDGHUKLS LQ & REDERWDWYH
* RYHUDQFH

SP - SP -HWPDIQH5 +RZH® 0 LFKL]DQ 6 VD 8 QLYHUAW
([ SRUQ) %DFN ( GXFDVRUS 3HUSHFVIVHV Rl & XOXWD@ 5HBYDQW 0 DVIK 3HGDIRJ\ Z VK
%DFN 6 \WGHQW $ 4 XDAVIDYH , QT XLLY

SP - SP (@. %M\VBIU +RZDUW 8 QQYHIIW
7KH 3XWXIWRI 3XLBRWH ' HYHERSP HQWO,P S@FDVIRQV RI 3V FKRWRFID@ 7R[ LIF ( YHOQWV RQ
%DFN ( PHU LQJ $GXAOW 5N %HKDYLIRU, QYROHP HOQAMDQG 6 HO $ FWD@ DVRQ

$BSFFS1IBU T 5BOTIUPQIOH 3PPN

SP - SP ( EHQHHUO DUR $\VDP RDK 9 LU LQID 7HFK
0 HORW 6FKRDY/ DQG & DIHHU7WDOUMMRQY +RZ D * WDGXDW 7HDFKLQ) 6 FKRMW/ 3R] LDP
7WDQMRWP V' RFVRWDOS DUHHU 7WDMHFVRUHY

SP - SP -XQH@H 3HWH -RKQV+RSNQV 8 QLYHUAW
(P SRZ HUQJ 6 SDFH 6 FLHQWMAN VIKURXJ K ViKH / HDJ XH Rl 8 QGHUHSUHVHQWAG 0 LORUM] HG
$VRQRP HWY /80 $

SP - SP .UE\ 5 * [EVRQ 0 LFKLIDQ 6 VDWW 8 QLYHUIW
UDFN* LLOSHWD +RPH $Q ( QGDUNHQHG 1 DUDWYH ,QTXIY RQWH ( [ LW RI ) RWP HU%DFN
. RP HQ 6 \WGHQWS | | DLLY 3UDFVIMRQHWY/
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$ PODVSF-OQU4 FTTIPOT ***
) VNBOIUFT 2 VBESBOHMN ) 2 : P 48-FU
3PPNT

QN QN

$1 SPOD %TFBTFT ) FBNMI  3PPN

SP - SP -RKQ)X@U (PRU 8QYHUMW
%A\ RQG 6VWIPD 7KH' XDOSR® RI 6 RFIDO6 XSSRUMQ 6KDSLQJ ' HSUIHWLYH 6\ P SVRP V $P RQI 3HRSO
/IVQ) Z MK +,9 1Q $ QDO& DQFHU-5 HIDWAG & DWH

SP - SP 9DLB\ +R® HV 6SHQFHU -RKQV +RSNQV 8 QLYHUAW
7KH 5HDMRQWKLS %HVE HHQ 6 RFLDOO HGLD DQG +HS 6HHNQI %HKDYIRWY/ | RUO HQIDO+ HDOIK DP RQJ
%DFN $1UFDQ $P HUFDQ <RXQJ 3HRS®

SP SP 6KR® 2 QWHPD . DUP X &RUH@S QLYHUW
$QDO] LI 0 LOHWA@ DMRQ Rl %RQH 0 DW] Z IV VKH &$0 $\AD\

-JWFSBWSF " ST $ VWS 3PPN
SP - SP PRQWFRRSHU 8 QYHWW RI 0 LFKLIDQ
7KH 3HUAWMQFH Rl %DFN 4 XHHUDQG 7WDQV < RXVIKVS / LYHV Z IVKLQ $ 1 VWAUD H / VALDFLHV

SP SP 9DQRG : UWKW)QRUGD ,QAMUDVIRQDOS QLYHUAW
6 WHHW. LOWKLS DQG ( YHU GD\ & XOXWDO3RGXFVIRQ R / DJRV 0 RVRU3DUNW

SP SP 9IR® 7RURWRR +RZ DUG 8 QLYHUAW
* KDQDsV 6 RXQGWDFN | RU& XOXWDO7RXUMP  $ QDOMY Rl $1UREHDW ' LJ IMDO3LRP RURQ DQG 0 HGID
LQGXFHG 7RXUWP

4 DIFODF 5FDI OPNPHZ 4 DIFODF 1PNIDZ 3PPN

SP - SP -DORU+DIARQ (PRU 8QLYHUAW
$XVRP DWW 7KHP DWF & KDUDFVIAU] DRQ 8 MQJ / DU H / DQI XDJ H 0 RGHY | RU6 XEWDQFH 8 \H
' VRUGHWY/

SP - SP 3K @GLD * DQW 8 QLYHUW RI ) GRUGD

& KDWDDFWU] LQJ 7HQD[ 7$ S5HDFVRQ 3URGXFW VR & ROWADLO 6 RXUFHV RI 0 DUADQ 2 U DQFV

SP - SP O%DNH7 +ISVB\ 8QYHWW RI 0 LFKLIDQ
,QYHWAO DWW 2 SWFDO3WRSHUWAHVRI 7ZR ' P HQMRQDO6 HP LFRQGXFVRWY XMQJ 0 XGUGLP HQURQDO
& RKHUHQAB SHFVURVFRS\
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$ PODVSF QU4 FTTIPOT ** $ POUOVEE'
) VNBOIUFT 2 VBEBOHNF ) 2 : P 48-FU
3PPNT

QN QN

3BDF 3IFNBUPOT 4PDIBM PWN FOU **"  3PPN

SP - SP ' DQHO, $GHQDQAH ) ®RUGD ,QMLLDVIRQDOS QLYHUAW
3DWGR] LFDOL DYL) DURQ %MDFN ( QJ LOHHUQ) 7WDQV HUB\WWGHQWS ( [ SHUHQFHV DV 1RQ
& HQMUHG 0 LORUVIHV DWD 0 LORUW 6 HWQ) , QAMIXVRQ

SP — SP /DXWHQ5RXWH 1RWKZ HWHLD 8 QLYHUAW
(WIFVRI &DUH LQ ViKH 6 HWFH / HDWQQ) & WURRP ' XUQJ ,&( 5DIGV DQG 2 WKHU3ROMFD@®
& KD@BIQI LQJ 7LP HV

SP - SP +DQDQ -+ L +RZ DUG 8 QLYHUAW
7KH 6\ UDQ" LDVSRWD LQ ViKH 8 QWG 6 VDAV 1 HJ RUDVQ ,GHQWN 5H@ LIRQ 7WDXP D DQG
YHB®RQ L)

3BDF SFNBUPOT 4PDIBM. PWN FOUN **# 3PPN
SP - SP 3KI®&DP SEH® <D® 8 QLYHWMW
: KR 6DLG IWZ DV 6LP SGI' / DQJWRQ +XJ KHWV 5DGLFDO6 FKRRORI VIKH %6XHV

SP - SP 1DVIDAH 5LYHWD 0 LFKLI DQ 6VIDVIA 8 QLYHUAW
9 LFVP ] DMRQ DQG 3HBHWDMRQ %HKLQG %D 5DFH ( QIFLW 7UDXP D DQG 6Vl I 5HDWAG
+DWP $PRQ ,QFDUFHWDWG : RP HQ

SP - SP *KHHPH ' (GZDWV 8 QYHUIW RI O LFKLIDQ
$WH 7KHWH ( QNULRQP HQDO& RWV VR 5DFLDO%DV LQ 5HVIDLO6 HWALJ V
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0NOQJ/ FX ) BWO) PUFMBU: BNF 5FN QNF 4 USFFU
( SBOE #BNBPPN
QN QN
3FHJTUFSFE $ POG-SFODF ( VFTUT 0 OM " TTJHOFE 4 FBUOH

#PVDI FU- FBEFSTI JQ" XBSE . FEBM3FDIQJFOU

' ZLJKWS 0 F9IGH LV D ®IDGLQI VFKROMURI WFH DQG @MDY WXGLHV 0 F98IGH HDUHG D
EDFKH@RUV GHI UHH 1Q ( QU @K Z IMK D FROFHQADVRQ LQ $1 UFDQ $ P HUFDQ WXGLHV | LRP
3UQFHVRQ 8 QLYHUW DQG D P DWHIUV GHJ IHH DQG 3K 1Q ( QI @WK | LIRP VKH 8 QLYHUAW R
&DARWD /RV$QHBNV 0 FIIGH FXUHQAD VHUHV DV VIKH * HUDGS ( DUD ' IMARQI XLVKHG
3WRIHWRURI $1UFDQ DQG $1UFDQ $P HUFDQ 6WGIHV 6 HQLRU$ GYLVRUVR VKH & KDQFH@RUD)
- DWKLQI VRQ 8 QLYHUAW LQ 6 W / RXLV

0 FYAIGH LV Z LGH® NQRZ Q | RUKLY DFDGHP LF DFKLHYHP HQW DQG KLV LOQRYDVIVH
LOMUGLVFLSQODY DSSWRDFK VR XQLYHWW GIDGHUKLS  ( BIFWAG VR ViKH $ P HUFDQ $ FDGHP\ Rl
$ UV DQG 6 FLHQFHV 1Q 0 FY4IGH KDV Z UMHAQ QXP HURXV ERRNV DQG HGIVIAG YROP HV

H[ SRUQJ WDFH %DFN WXGLHV VH[ XDAW DQG LGHQAW SROWFV LOFOXGLQ) - DP HV %D@GZ 1O
1RZ _PSRWE® : IMHWHYV 7UMK $ ERMMRQVP _ DQG 6 MYH 7HWIP RQ. _%DFEN/INH 8V $
&HQXU RI /HVEIDQ * D\_DQG %VH[ XDO$ I UFDQ $P HUFDQ) LFVIRQ DQG_: K\ . +DW

$ EHUFURP EIH DQG ) WEK (\WWD\V RQ 5DFH DQG 6H XDAW +H LV D VEZ R WP H / DP EGD / Vi#DU
$Z DUG Z LQQHUDQG LQ Z DV DZ DUGHG VIKH 0 RQHWHM +RURZ LW} 7UKVAS FKLHYHP HQW

$Z DUG | RUIHVHDUFK FRP EDQY KRP RSKRELD 7KH $QGUHZ : 0 HAORQ ) RXQGDVIRQ VKH ) RLE
) RXQGDMIRQ DQG VKH 1 DIRQDO( QGRZ P HQM RUVIKH + XP DQMHV KDYH DADVXSSRUMG

0 FYAIGHV UHVHDUFK

+H Z DV SIHYIRXMO  3UIHMGHQADQG 8 QLYHWMW 3 WIRIHWRUDW/KH 1HZ 6 FKRRODQG VHUYHG DV
3WRYRWDQG ( [ HFXVIYH 9 LIFH 3WIHMGHQM RU$ FDGHP LF $11DLWY DW P RU 8 QLYHUAW +H KDV
DAR KH@ GIDGHUKLS WIRGIV DW1 RUKZ HWHLD 8 QLYHUIMW DQG WKH 8 QLYHUAW RI ,@OQRLV DW
&KIFDJ R

0 F9AIGH LV FR | RXQGHUDQG FR HGLVRURI VKH DQQXDORSHQ DFFHW NRXUQDQ- DP HV 9DGEZ 1O
5HYLHZ DQG D |RXQGLQ FR HGWRURI ~7KH 1 HZ %DDFN 6 VXGLHV 6 HUHVDWAKH 8 QLYHUAW RI
J@CXRL 3LHW Z KIFK KDV SXEQKHG PRWH WMDQ VMBIV +H LV DOR D | RXQGLQ FR GLLHFVRL
Rl ViKH_$ FDGHP LF / HDGHUKLS .QMIXW D SDUADHUKLS Z LV ViKH 8 QLYHUAW RI 0 LEKL] DQ VKDV
VXSSRUN GHYH@RSP HQARI | XWUH DFDGHP LF BIDGHW Z KR DWH FRP P IWMG ViR DGYDQFLQJ
GLYHUW DQG LOFOMRQ LQ VKH DFDGHP \




1 DARQDOYRXAKHW LDGXDW + RORUBRALHW "QGXPVIHV

&RUQHOO 8QLYHUVLW)\

ORKDPPHGS$ $@ITL

0 HFKDQFDODQG $ HUIRVSDFH ( QJIQHHUQ)
3UHHUHG( PDIOPD _ # FRUHOHGX

/ INHGQ ZZ Z GNHAQFRP 1QP RKDP P HG DAL TL

ORKDPPHG$ $@TLIVD3K' FDQEGDW DW&RIHDY 6 [EGN 6 FKRROR 0 HAKDQUFDADQG $ HUIRVSDRH ( QIIGHHUQ]

VSHADA LQJ 1QWH GAMIQR! FRP S VRAR \WFKQEDOA VWP V + 1V 3K Z RUNGHYHBSV D ILDP HZ RINIRUGHVI QQJ FRP SB[

VI VWP VE\ 1OMI UMD FRP SXBMRQDCP RGHY' $, DXJP HQIMG GHVI Q LOMM HQFH DQG SDUMASDRY GV Q\R DQDO] H DQG

[P SURYH HQILQHHUHG M WP i LQFOGIQ) HOXFDMRQ KHDGKFDUH DQG LQUDVRKPXMUH A MMP V' Z W D FDVH WXG. RQFRP S®f

HQILOHHUQ). HGXFDIRCDOA WP+ 1V UAVHDURK KDV EHHQ DFFHSWG IRUSXEGFDMRQ 1O \WH - RXACDCR! ( QIIGHHUQ) ( GXFDVRQ

DQG SUHVHQMG DVBUHP IHUFRQHHQAHY IQFOGQ) \WH , QMIDMRQDCE: RYHUHQFH RQ ( QIIGHHUQ) ' HVIQ WH $P HUEDQ

6 RAHW IRU( QILQHHUQ) ( GXFDMRQ $ QXD RIHUHGAH DQG \WH , QMEDMRQDO ( 6,* 1 &RQHWHQRH + 1V Z RN DSSTHV

HQILQHHUQ) GHVLI QP HKRCREJ IHV \R WDGMRQD® CRQ WFKQIEDOGRP DIV GHP RQMDMZ KRZ A WP V\KINQ) DQG

FRP SX\BMIRCDCP RGHI FDQ DAGUHW FRP SB[ IW 1Q GLIHHQAERP DIQV 0 RKDP P HG KRGV \WUHH P DWMUV GHIUHHV + DQY WK
* 38\ DQG KDV UHFHYHG P X@$®! DZ DBV IQFGEQ) \WH 94-MAB DSHUS RAWMUS Z DU 1Q 0 HRKDQEDQ, QIICHHUR 1URP \KH

$P HUFDQ6 RFAHW IRU( QILQHHUQ] ( GXFDMRQ / HDGHUKIS DQG ([ HP SOU 6 HYIEH $Z DIG IURP WH & RUHDF IDGXDWM 6 FKRRO

2 IIFHR ,QFOMRQ DQG 6 \MGHQN QI DIHP HOMKH * UDGXDW 6 \MGHQANR \WWH < HDU$ Z DG IURP & RUHDY 6 XVABICDEIDW 2 [1IEH

DQGD/ HWWUR &RP P HQEDIRQ IRUS FDGHP IE ' MICFURQIURP WH 6 DXA.$ UDELDQ & XAMUDAD IMIRQ IO \WH 8 QMG 6 \DAMV

) RBZ Q) KIV GRARDM 0 RKDP P HG DVSILHV R HFAIDEQUK D | DFXENV UMVHDUFK SURJUDP DGYDGAQJ ' HVI Q5 HVHDURK DQG

0 HKRCRBJ\ IRUERP SB[ 6\ \AMP V LQMI UMY FRP SXWIMRQDCP RGHI Z W SDMFSDRY P HIKRGY \R DEGUHW FRP SB[

JGEDCRKD@®IQI HV 1Q HQI ICHHUQ]  KHDAKFDUH  DQG VXMBICDEIMY

%DM V 5 RGUI XHV

&RP P XQFDIRQ
3UHHWHG ( P DIOEIU_# FRECHOHGX

/ IQNHGQ KWV 777 @N\HAQFRP IQF\ EHIF\ D
3 IRHWMRQDX HEVIM EHDW V IQR

QAIWDP KWBY ZZZ IQAMIWDP FRP F\EHIF\D

%-DW V 98 D 1V DQDZ D\ Z 1QQQ) VRADOAHQMWHGXFDVRU WIDWMI IMWVDQG P HAD P DNHUILRP %4 106 KH IV FXUHQ® D
3K' FDQACDWIQWH' HSDWW HOAR &RP P XQIFDMRQ D& RUHGB QYHWAW Z KHUH VKH 1 D 1 DURQDOE FIHQFH ) RXQGDMRQ
* UDGXDW 5 HVHDURK ) H(BZ DQG D UHASIHQAR D68 1< * UDGXDWM' LYHYAW ) HBZ VKIS + HUUBHVHDURK H] DP IQHV \WH
VRARMFKQFDCBRZ HUG QDP IEV R WDQVQDMRQDOGL] MUCP HAID DQG DUMEDAQM® HQFH -+ HUZ RUNIRFXVHY RQ FUHDY
FRIERDIYH SDIKZ D\ V\R P W DM \MFKQR®J\ P HADWG YIRBIQRH DQG R [RAMUIHP IQVWXWWUHAY 6 KH FREIDERIDMY Z W
DRYIVV DQG FUHDIRLY \R SURGXFH GDWI DQG WRUHY WDVW/XSSRWRLI DQLJ DURQY QP DNQJ LQIRWP HG GHRAMRQV \R UVVWRIP V
R RSSUAWRQVKDSHG E\ \WFKQRBI\  94-DWY V KRGV D VSHAD@ DRQ 1Q & RQVXP HUDQG 0 DMUDCE XGMUA

6 HP IRSV\ FKRDQDOWF 3 HY/SHAYHY DQG D %$  1Q 6 RAIDG& RP P XQIEDMRQY Z W DQ HP SKDVY 1Q$ GYHUMIQ) [URP \KH

8 QYHYW R 6 R 3DX® 6KHKDVP RHWDQ  \ HDW/ R H SHUHQAH VXSSRM SXETF DQG SUYDW RU DQ] DIRQY 1Q
XQEHWABQAQ) WKQRBI\  GLIMICFX@MUH DQG HP HUILQ) WHQGY WWURXI K UVHDUFK HGXFDURQ DQG WIDMI\  + HUDFDGHP [E
EDPNJ URXQG IV J URXQEHG 1Q DQIQMEVASEDY  UHVHDURK DSSURDFK. GUDZ Q) RQ SHYWSHAIYHY IURP & RP P XQIFDURQ 0 HAD
6\WGAHV 6 FIHQFH DQG 7 HAKQRBJ\ 6\MAHY + XP DQ & RP SX\WMU, QMDRIRQ DQG ) HP IQWW* HQGHUDQG 6 H XDDW 6 \WGHV + HU
VFKRDUKIS IV IQRWP HG B\ \WHRUHV Rl IQMYHRIRQDAHP IQVP V DQG GHFRBRQIDMDQMFRERQIDCSHYSHAYHY $ GAMRD®  \KH
H SBUHV \WH IOMYHRIRQY RN VAHQME IQTXILY Z W FRADERIDMYH P HAD P DNQJ GREXP HQBU 118 P DNQJ  DQG VSHRXOWMYH
G-I Q SUDRIFHV
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5 INNL/ DVHU

3\ FKRBJ\

3 UHHWHG ( P DOUNN_OVH# JP DIGFRP

/ INHGQ_KWBY 777 GNHAQFRP IQUNNLY OVHU

5IN\L VKHWWH VD FDQAGDIMIRUD 3K 1Q 3\ FKRBJIEDG6 FHQAHV DQG + XP DQ' HYHBSP HQAZ MW D
FROFHORDMIRQ [Q EHKDYIRUIDADQG HYROMRQDY  QHXURVAHGRH D& RUHGSB QYHWAW + HUUHVHDUFK IRFXVHY RQKRZ
RXUHQYLLRGP HQADI HAW RXUEHKDYIRUDQG EWDIQ DRUIRW GHYHBSP HQAV XUQ) WHUJ IDGXDM VWXGHY \WH. KDYH
EHHQ LOYHMIM DI KRZ LQFUHDVIQI DP EIHQMMP SHUDWUH DI HAW SDUHQIBCEHKDYIRUDQG GHYHBSP HQAS INNLLY D

' HDQV/( [ FHBIGFH) H®Z D 1 DWRQDGB AHQRH ) RXQEDIRQ* UDGXDWM 5 HVHDURK ) HBZ  DQG KDV UHFHLYHG
FHUMEDWY [URP WH 1 H W HQ 3 URHVWRWY DQG %XI@IQ) 0 HQRWAKLS 6 NG IRUS FDGHP [E & DUHHY 3 URIWDP

$ CAMRQD® VKH KDV KDG WH KRQRUR! Z RINQJ Z W \WH * UDGXDWM 6 \MGHQARLI DQ] DMRQV XQGHUWH * UDGXDWM

6 KRR IIIFH R, QFOMRQ DQG 6 WGHQN QJ DIHP HQWRUILYH\ HDY P RW/CRBE® DV D* UDGXDWM 6 \MGHQW
&RRECDRUDQG &R &KDIUR WH 0 $& ' RARUDCB HHUO HQRUQJ &GE 7KH DUH DOR WH FXUHQANFKDIUR! \WH
&RP P XQEDIRQV &RP P MikH [RUWH $ QP DOV4-KDYIRUG RAHW 8 G DIMO 5 INNLIQMQGY \R SURP RM LOFOMRQ DQG
EHBQILQ) 1Q DQGRXWMCH Rl DFDGHP ID WURXJK BDAQ) D FRP P XQW HQJ DI HG UAMVHDURK @ERIDRY \KDWQMI DMV
SK\ MIRBJ IFDCHFR®J\ Z W GHYHBSP HQICBWA FKREIRBJ\ 1Q RUBHUR XQBQI G WH P SDRWR WH VHQVRY

HYLRCP HQARQ GHYHBSP HQV

1 DWID 3 X HRV * XHIHR

3 OQ\B DWRBJ\ DQG 3 OQAD LFUREH Y4RBI\

3 UHHUHG ( P DOCDWADSIHRV: JP DICFRP

/ INHGQ_ZZZ GONHAQFRP 10 COVIID SICHIRY JXHUHIR

3 RHWIRCDY HEVIW _KWBY E®V FRICHOHGX SHK\ EUGI HDE QDD SICHIRY I XHUHR

1 DB 3 IxHRV * XHUWHR LY D3K' FDQAGDW 1Q3 OQAB DWR®J\ DQG 3 OQAD IFUREH %URBI\ 1URP 9 LAYIFHGAR
&RBP EID 6 KH HDUHG D YDFKHBYY GHIWHH IQ$ JURQRP\ Z W D P IQRUIQ 3 @QV3 DIRBJ\ 1URP \KH 8 QYHWIGDG
1 DARQDOGH &RBP ED IQ + HULQMUHVNG DJ UEXGMUH EHI DQ GXUQ) YIVIW Z M KHUIDWHUVR ADZ EHWY 1IHTV
1Q & XQAGDP DD Z KHUH VKH IQMIDAMG Z W J URZ HY DQG BFDAFRP P XQUHV DQG GHYHBSHG DQ HDUD
DSSUHFAIDMRQ IRUFLRS SURGXAIRQ ' XUQ) FRBUH 1 DI FRQGXPMG UHVHDURK RQ VXVBICDE®! FRUD VHHG
WHDW HQAADW IHY LOFGAQ) WHUP RWHDS\ DQG I XQI IFIGH DSSTFDMRQY VR FROUROMHHG ERWH SDNRIHQY ,Q
VKH SDUMFSDWG LQ \WH 8 QGHU UDGXDW 5 HVHDUK ( [ SHUHQPH 3 XUBXH &RBP EID 85( 3 & SURIWDP
VSHQAQI V[ P RQKV DVB XUBEXH 8 QYHWAW Z RINQJ Z W' U - DQCD %HANHWP DQIQWH' HSDUWW HOAR YREQ. DQG
3OQNB DWRBJ\ 7KLY H SHUHQFH Z DV KHUIILAMP H 1Q \KH 8 QWNG 6 \BAMY DQG VREBLIHG KHUIQMIAWWQ SOQW
SDKR®J\ UM-DUK ,QIDD 1 DVBID EHI DQ KHUP DV GHJ UHH DVB XUBXH 8 QLYHWAW XQGHUWH VXSHYIMRQ
R' U' DUA 7HBIQ\R +HUUMVHDURK IRFXVHG RQP DSSIQJ 4 R, IXQI IFIGH UAVMBIQRH 1Q & HIFRVSRUD VRICD
SRSXOMRQV FDXVIQJ [WRIH HBDI VSRAR VR EHDQIQ,QADCD 6 KH FRP SBMIGKHUO 6F GHIUH IQVXP P HU
DQGRIGHG' U 6 DUDK 3 HW\ EUGIHY OERIDRY DA RWHOB QYHWWIQID®  DVD3K'  \AMGHOMS V& RICHD
1 DBIDY UAVHDURK |RFXVHY RQ\WH SRSXOMRQ EIRBRJ\ DQG IXQIIFIGH UWMMBQRH R 6 WP SK\ P YHVIEDUXP  \WH
FDXVDCDU HQAR 6 \MP SK\ @P ®DI EDIKWR RQRQ + HUZ RUN LQMI DMV GVHDVH P DQDIHP HQAP RBFXOUELIRB\
IXQJ DQJ HQHWRV DQG EIRQIRUWP DUFV DQG FRQGHFW UMVHDURK Z MY J URZ HY \MURXI K. & RUH@E: RRSHIDWH ( [ \WQVRQ
Z KB DGYDQAQ) IQFOMYH  ELERI XDARX\WHDFK EH RQG DFDGHP ID
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/ HRQDUGR 6 DO DGR

( QRP RBJ\

3UHHUHG( PDO@Y_ # FRUDHOHGX

/ IQNHGQ KWBY 777 GNHAQFRP 10 BRODUER VDODCR

/ HRQDIER / HR 6 DODGRIVD3K' FDQAGDWM IQWH' HSDWW HOAR ( QRP REJ\ DV RUHOB QYHWIW Z KHUH KH FRQGXFW
UHVHDURK XQGHUWH GILHARQ R ' U %4IDQ 1 DXOV+ 1V URVHDURK |REXVHV RQ IQWI UDWG SHWAP DQDI HP HQAQ YHI HIUE®
FURSSIQ) Vi VWP V' Z W SDIMFXOUHP SKDVY RQ RQRQ P DI J RAWDQG VHHGFRWQ P DIJRW/ HRY Z RINH DP IQHY HDU® VHDVRQ
VSHAHV FRP SRVMRQ 1Q RQRQ IIHGV HYDODWV \WH IIHG HILFDR Rl LQVHRIFAGH VHHG WHDW HQV DAWHWHY P DIJRW
VXVPHSWELDV WURXI K @ERIDRY EIRDWD, V' DQG IQYHIN DWWV KRZ  UHJ IRQDCBURGXPMRQ VFD®I P D\ IQGHQPH SRSXOMRQ
JHQHIE VWKPMUH R P DJJRASHW + IV URVHDUFK DIP V \R [P SURYH \WH GXUDELDW DQG VXVBICDEIDW R SHVWP DQDI HP HQW
VDWW LHY IRUJURZ HY / HR HDUHG KLY EDFKHBUY GHI UHH 1Q $ J UFX@MUDG FAIHQRHY ,QITHQHR $JYQRP R IIRP \KH

8 QYHWICGDG 1 DARCDAGH $JUEX@MD 81$*  1Q+ RQGXWDV DQG KLY P DWMUY GHIUHH 1Q ( QP RBJ\ IURP / RXIMDCD 6 \DWM
8 QYHWAW /68  Z KHUH KH DOR FRP SBMYG D P IQRUIQ DSSTHG VWIMYAFY $W 68  KH Z RUNHG RQ SHWP DQDI HP HOAR [ IHG
FURSV DQGZ DV D IRXQAQ) P HP EHUR WH8 1$* $GP QL$ WRADIRQIQWHS 6 DQGWHS81$VDW 68 RUDQ] DURQ RN
RU DQ] DIRQY | DFLOIAM LQMODIRCDOHVHDUK HQJ DI HP HQADQG J IDGXDW WDIQIQ) SDIKZ D\ VIRUS 1 $*  VAMGHQWV DRIRW
QUHHIMKQYHWWAY IQWH 8 6 ,Q DEAMRQ\R K1V UHVHDUK / HR KDV GHP RQMIDWMG VXMBAGQHG DFDGHP IF VHYIEH \MURXI K
GDGHYKIS URBV 1Q WYGHQNRU DQ] DIRQY SURHWIRQDAFRP P IWHHV  DQG RXAWHDRK DQG H \WQVIRQ DRIYIMAY VHYIQ) GYHWH
DJ UEXAMUDCFRP P XQUHV + H SOQV \R J UDGXDW L1Q VXP P HU DQG DVSILHV \R SXW/XH D IDFX@V SRVMRQ Z W D UAVHDUK
DQG H \WOVRQ DSSRIQR HOMQMI DU DSSMHG VAHQAH VWEN-KRGHUHQ) DI HP HQAVDQG VWYGHQAP HQRUQ)

-DVRQ: X

&KHP MY DQG & KHP IFDOARBIN

SUHHUHG( PDIOM  # FRCHOHGX

[IANHGQ KWBV 7277 GNHAQFRP 10 NMWRQZ X

-DVRQ: X IV D FDQACDW IRUKH3K ' IQFKHP M Z W D FRGFHOADMRQ [Q i QKHVE RU DQE FKHP M DA RIGHD

8 QYHYW + 1V UAVHDURK IRFXVHY RQWH GHMIQ M QXHVY DQG HYDBDUWRQ R QRYHO/P DORW DQE P RBFXGN DV FDWOW IRU
DSSTFDMRQY QP HKRGY GHYHBSP HQAQ \WH VXEIIHG R R DQRFDBOMY SKRERFDIEOMY DQG HBPWRFKHP MY - DVRQKDV
EHHQ UHFRI Q] HG DV D &KHP MY 9DXHUB FKRDU & HQMUIRU, QQRYDURQ* UDGXDWM 7 HDFKIQ) ) HB®Z DQGD 1 H WHQ

3 IR HWRUSDWASDQAA H UHFHLYHG D YDFKHBUR! 6 FIHQRH 1Q FKHP MUY IURP 8 QYHWIW R & DORWID° / RV$ QIHBN 8 &/ $
Z KHUWH KH Z DV D UHFSIHQAR \KH * HMWP DQ5 HVHDUFK ) HIBZ VKIS - DVRQY GHAFDWRQ R FRQIXDQ) URZ \K IXHD KLV

FRP P W HQAR LQVSILH RKHY DQG KH VKDUHV KLY H FIWP HOAR FKHP MY \WURXJ K HQI DI Q) \WDRKIQ) DQG VXSSRUYH

P HQRUAKLS +H KDV EHHQ DQ DYIG YREQAMHUZ MW \WH ( [ SBUQ) < RXU+ RUL RQV IQUIMYH DQ DQQXDCFRQHUIHGRH \R SURP RM
DQG GHP ROMDW 67( 0 DRIYMAV \R VWMGHQN IURP SUH . R P LGB! VFKRROO RIYDWIG E\ \WH SRIMQIDCR VAHGFH \R XSOW
FRP P XQUAV - DVRQ VHH\V DQ DFDGHP LE FDUHHUWDWEUG) HY VAHQME GVARYHY  DQG HQIHSUHQHXWAKLS \R GHIYHU
\WFKQREJ LHV \KDWP DNH D \BIQJ LE®! GLLIHHGFH 1Q SHRSBYY OYHV
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$ GHVKD* HRUH

&KHP MW DQG & KHP IEDOARE\

3UHHUHG( PDIODP ] # FRHOHGX

/ INHGQ _KWBV 777 GNHAQFRP 10 DBHVKD JHRUH

3 IRHWRDZ HEVIWW KWBV DCRSWUIXWMUWH  ZILVMWMFRP P\ VWM

$OHKD* HRUHIVD3K' FDQACDW LQ&KHP MY DQG & KHP IFDOVAREI\ D& RHTB QYHWAW + HUUHVHDURK IREXVHV RQ
\KH RSWDODQG HBIPARQE SURSHWAV R RUIDQIE DQG K\ EUG P DMUDY Z W WH JRDOR| DGYDQFALQ) SKRRQIE DQG RSWRHBPWRQE
\WFKCR®J IHV UHBIYDQAR TXDQMP LQRWP DURQVAHQFH BZ SRZ HUOVHY DQG QH W HGHIDIRQ FRP P XQFDURQ WPV + HU
Z RN HP SKDVI] HV WH XVH Rl VXVBIQDE®! RU DQE P DWUD® DV DEMEDYHY \R FRQYHQIRCDACRU DQE P DMIDY $ GHVKD LY D
UHASIHQAR \WH $ P HUFDQ $ WRADIRQR! 8 QYHWAW:  RP HQ, QMIDMRQDO) HIRZ VKIS DQG\WH ( [ HP SOV / HDGHWKLS DQG
6HYIFH$Z DG IURP \WH &ROHDF DGXDM 6 FKRRX2 [IIFH R, QFOMRQ DQG 6 \WGHN QI DIHP HOMHRIQ] Q) ERW KHU
VAKRO® FROMEXWRQY DQG BDGHWKIS 6 KH HDUHG KHUEDFKHBYY GHIUHH IQ FKHP MY 1URP WH 8 QYHWAWR! . HUD@D DV DQ
163,5( ) HBZ DQIZDGJIYHQWWHRS R WXGHQN LQ,QAD EDVHG RQ DFDGHP IE P HIMWDQG FRP SBMG KHUP DMy
GHI UHH 1Q DQDOWFDORKHP M DW) DKDW D* DQGKLS QYHWAW |, Q DAGMRQ\R KHUUHVHDUK. $ GHVKD IV DRYHO HQIDIHG IQ
DFDGHP [E VHWYIFH DQG RAWHDAK. 6 KH VHYHV DV & KDIUR! \WH' - LYHYW DQG , QMEDMRQDOE \WGHQW & RP P IWH R \KH

* UDGXDW DQG 3 URIHWIRQDGOB \MGHQ/S WHP E® D& RUHOB QLYHWAW DQG KDV FROUEX\WMG\R 6 7( 0 RAMHDFK IQUIDIYHY VXFK
DV ( [ SDQAQI <RXU+ Rl RQV DQG SURJ UDP V DVWKH ,\NDFD 6 FLHQRH & HQMU 6 KH IV DOR \WH IRXQGHUR! $ GRS ) XWUH D
QROSUR WQUIDYH 1Q , QAD \WDW/XSSRWW WEDQJ LY WWURXJ K HGXFDMRCDO/FKRDWAKISY DQG VAHQFH DQG ( QI VK Z RIWKRSV

$ GHVKD DVSILHV \R SXW/XH DQ DFDGHP IE FDUHHUDVD SUP DUD XQGHU UDGXDWM IQAMMRQ Z KHUH VKH DIP V/\R FRP EICH

UHVHDURK \WDFKIQ)  DQG P HQRWKLS \R VXSSRWGFOMYH DQG VXSSRMYH BDUIQ) HOYURQP HON

6KRD®2 QWHP D. DUP X

%4RP HAFDQ QI IQHHU]

3UHHWHG ( PDIOVR __ # FRUOHOHGX
3IRHWMRD HEVMM KWBY 777 GNHAQFRP 1QVKRONDUP X

6KRD2 QUWHPD. DUP X IVD3K' FDQAGDWM IQIRP HAFDY QIIGHHUQ) DW& RUHGB QYHIAW + HUUBVHDUFK H SBUHV KRZ
FKHP RIMHUDSHXWE GLXJV DEMUFHOEHKDYIRUIQ ERQH P HEMIBME EUHDVWWFDGFHU 6 KH LV SUHSDUQ) &R \WHVLY EDVHG

SXETFDIRQY WDWAVIBEQVK D ERGH P RGHOA WP DQGVKRZ KRZ FKHP RWHIDS\ P RALIHY ERQH SURSHWIAV \MURXI K FHD

P HADWIG SURFHWHV WDWQ GHQPH FDQFHUFHQEHKDYIRU 6 KRD KDV EHHQ UHFRI Q] HGDV D' HDQY ( [ FHBIGFH ) HBZ

1 DIRCQDOB AHQAH ) RXQEDMRQ* UDGXDWM 5 HVHDURK ) HIRZ - DQG & RUHTB IRYRWY LYHWW) HIRZ $VDQ16) 6 67( 0
VFKROU 6 KRD UHFHYHG D YDFKHBUR! 6 AHQRH LQ EIRP HAFDAHQI IQHHUQ) 1URP 5 RZ DQS QYHWAW ' XUQJ XQGHUWDG VKH
SDUMFASDMG LQWUHH FRP SHIMYH 1. 6) 5 HVHDUK ( [ SHUHGFHV IRUS QGHU UDGXDIMY Z KIEK MAHQI WHQHG KHUGHAFDIRQ W
VAHQFH 6 KRD KDV GHAFDMG KHUMP H\R H, \WQUYH RAHDFK \WDFKIQI  DQG FRP P XQUV HQJ DI HP HQASURI P V' VSDQQQ)
IRP . \RVHARUFR®UH WYGHQW \R DGYDQRH GIYHWAW DQG IQFOMRQ Z IWIQ HQIIGHHUQ) 6 KH LV LQYRIHG [Q VHYHDO
SURIUDP V \WURXI KRXV& RHQY FRP P XQW IQFOAQ) 1 HZ 9IMRQV ( QIIQHHUIQ) &$7$/ <67 &RHTB QYHWW ( QIICHHUQ)
6 XFFHW 3 URIWDP  DQGP RUH 7 KURXJ K \WHVH LQUIDMYHY VKH P HQRUHG KLI K VRKRROAXGHQW DQG J XIGHG WGHQW 1Q
QOYLIDW DFDGHP [E DQG FDUHHUSDWZ D\ VIQ67( 0 6 KH KDV P HQRUHG XQGHU UDGXDM VWXGHQW 1Q Z UMDY VXFFHWIXO
SURSRVDY [RUWH 8 QGHJ UDGXDWM 5 HVHDURK * UDQAVHCQDE@ \WHP \R HQJ DU H DQG DSS® WHUFDWURRP NQRZ BIGTH \R
KDQGV RQ UAVHDUK H SHIHQRH $ FNQRZ BIGIHG B\ KHUFRP P MY HQMWR VHWYIEH DQG RX\WHDFK. 6 KRD Z DV DZ DUGHG \WH 5 REHW
0 R ID* UDGXDW 6 \WGHQW MM XIVKHG 6 HYIFH $Z DUG 8 @ DIMD 6 KRD DVSILHV \R FROIXH KHURXWH, [Q DFDGHP ID\R
UHDFK KHUBQ) WP JRDCR EHFRP 1Q) DQ IQGHSHQGHQAQYHW DRU DEGHWQ) 1XQEDP HQEBOFHQME TXHIRQY DQG GUYIQ)
DGYDQFHP HQW 1Q SHYRQD® HG P HAFICH
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&KHOHD' 0 F1 XW/

+ DARY

SUHHUHG( PDIOEP___ # FROHOHGX

[IONHGQ 227 NHAOFRP 1O FKHOHD G P FOXWY EE

&KHOHD' 0 F1 XWAY DQDGYDQFHG3K ' FDQECDM IQ+ MRY DA RHTS QYHWAW DQG D * UDGXDM 6 FKRRO HDQY 6 FKRDU
+ HUUHVHDURK. H, DP IGHV T HQAK FHQMY %DFN Z RP HQY IQMBPYDDQG SROFDADERUIQ WH 8 QUMG 6 \BAMY Z MY SDMFXDU
DWHQIRQ R J UDWURRW DRYIVP - R DQY} DMRQDOBDGHWAKIS  DQG WH SURGXFURQ RN KIMRUFDONCRZ BIGT H GXUQ \WH BQJ AYIO
WKW P RYHP HQV WDZ IQ) RQ H] \WQUYH DURKLYDOUHVHDUFK. KHUGMVHWBAMRQ FHQMLY RQ %DFN Z RP HQY BDGHWALS Z MWIQ WH
1$$&3 DQGIRP V \WH | RXQGEDMRQ | RUKHUILWANERRN P DQXVFUSWO F1 XWHDUHG ERW KHUYDRKHBUR! $ W DQG0 DWMUR $ LW
GHIUHVIQ+ MRY  Z W D P ICRUIQ$ IUFDQ$ P HUFDQ+ MRY  1URP $ NDQVDV 6\ 8 QYHWIWA - ROMVERIR 6 KH Z DV \WH
UHFSIHOAR \WH' U-RKQ$ * DEBZ D\ $Z DG $UNDQVDV 6 W 8 QLYHWIWMY KL KHWKRQRU DZ DUEHG VR DQ RAMBIQEQ) 0 DMU
R $ WV JUDGXDWM VXGHQONQ + MRY  + HUUHVHDURK IQIMUHVWV IQFOIGH %6DFN Z RP HQY SROIFDOKRXJ KWIFRP P XQUV RU DQY LQJ
DQGWH KMRY R UDFH DQG GHP RADRA. 1Q\WH P RGHD 8 QUMG 6\BAMV ,Q DEGMRQ R KHUUHVHDUFK 0 F1 XWRY DRIYHD HQIDIHG
1Q SR HVMRQDOVHIYIEH DQG VKR GDGHYKIS 6 KH VHYHV DV &R YRRNS HYLHZ ( QVRUIRUS P HUEDQ 1 IQHWMHQI & HOMU
+MRY DQG LV WH FKDIUR WH:  RP HQIQ$ P HUFDQ 6 WAHV 1 HERUN. DQ IQMEDMRCDOFKROW® RU DQ] DIRQ EDVHG IQ WH

8 QWMG. IQIGRP 6 KH DOR VHYHV DV D VXEFRP P WH P HP EHUIRU  HYHBSP HQADQG ( GXFDMRQ Z W WH Y4MYK $ WRADIRQ
IRU$ P HUFDQ 6 \WGAHY FRQOUEX\UZD) \R IQUIDYHY \WDVWXSSRIWQMEVASEDY VFKROWKIS DQG IQFOMYH DFDGHP IE
FRP P XQWAV 0 F1 XWIDVSIUHV \IR D FDUHHUIQ \WH SURHWRUDM  Z KHUH VKH VHHN R LQMI DM UAVHDUFK WDFKIQ). DQG

P HQRWAKLS Z KI®! FROMEXUQ] \R IQAMMRCDCH IRW WDWEURDGHQ DFFHW R DFDGHP [E SDIRZ D\ V DQG VXSSRWWAKROL 1URP

KIMRUEDE XQGHUHSUHVHQIMG EDFNJ LRXQGY

& WD3 ' RPEDH

YURP HAFDO, QI ICHHUQY

3UHHUHG ( P DIOFSG_# FRUOHOHGX

/ IQNHGQ _KWBY 777 GONHAQFRP 1Q FDWD GRP ED H

& W3 ' RPEDHIVD3K' FDQAGDM IQURP HAFDY QJICHHUQ) DV RHOTB QYHIAW Z KHUH VKH FRQGXPW UAMVHDURK 1Q
UHI HQHUDWYH P HAIFIQH DQG WAXH HQIICHHUQ) + HUGRARUIDOHVHDURK |RFXVHY RQ GHYHBSIQ) EIRP DWUDCEDVHG \WHUDSIHY
IRUVSICDOFRG IQMUY  LQFGEQ]) K\ GURIHOA VWP V IRUWH GHIYHY R UHI HQHUDIYH H WDFHOIOUP D, FRP SRQHQW DQG

HJ \ P HV \R SURP R D] RQDQJ URZ W DQG I XQPURQDAHFRYHY 6 KH HP S V IQWMI UDWIG 1Q YR DQG 1Q YLYR P RGHY DQG

[P DIIQ) R VWG P HFKDQVP V Rl GHXUDAHI HOHUDIRY ' RP ED[ H IV \WH ) RXQGHUDQG &( 2 R 67( $0 SDRV RXQEDIRQ ,QF
D QRGBUR IWRW DQY} DIRQ DGYDQRQ) HTXMVE®! DFFHW VR 67( 0 HGXFDMRQ DFURW 6 XE 6 DKDUDQ$ IUED 6 KH 1V \IH UHFISIHOR
D1 DIRQDC HRIWDSKLE 6 RAHWV J UDQAVXSSRMQI \WH & RP XQIGDGH 8 EXQ H SURWIFWZ KIFK GHYHBSV KDQGV RQ67( 0 BDURIQ)
NW DQG WDFKHUMDIQQ) SURI UDP V | RUXQGHWHYHG KUDGFRP P XQUAV IQ$ QIRD) + HUHGXFDUMRQ | REXVHG VFKRDUWKIS

HP SKDVI] HV VXWABAGDELM @FDAFDSDAW EXIQIQ)  DQG HYIGHQRH EDVHG DWHWP HOWR BDUIQ) RXARRP HV + HUDFDGHP [E
DQG VHWIEH FROMEXMIRQY KDYH EHHQ UHFRI Q] HG WURXI K QXP HIRXY KRQRY ICFOGIQ) WH ++0 , * I@DP ) HIRZ \KIS

1 DIRQDO' HRIWDSKIE ( [ SBUHUGHMICQDIRQ 1 <6 6 SICDARRG, QMY 5 HVHDURK 3 BHGRARIDO) HBZ\KIS 60" 3 0 HG7THRK

) HBZ KIS DQG \WH 0 DUEHC' DUFID &RP P XQW 6 SIUV$ Z DG $ W& RIHD' RP ED) HVHWYHG DV D/ HDG 7HDFKIQJ ) HBZ Z W
\WH & HOMUIRU7 HDFKIQJ , QQRYDMIRQ Z KHUH VKH VXSSRUMG ICFOMYH SHADIRJ\  GDWQIQ)  DQG J IDGXDW LOAKRRU
GHYHBSP HQV RP ED] H KDV DXWRUHG SHHUUHYLHZ HG SXETFDMRQY LQ EIRP HAFDCHQI LOHHUQ) DQG GHXURVAIHQRH UHDWG
IIHDV DQG IV SUHSDUQ) DAGMRQDCP DQXVFUSW EDVHG RQ KHUGRARDOMVHDUK DQG HGXFDMRQ IQUIDAYHY 6 KH DVSIUHV \R
SXWXH D | DFXOV FDUHHUKDWQMI UMV WDQUOMRCDCEIRP DIMUDS UAVHDURK Z M FRP P XQUV HQJ DI HG VFKRDWKIS DQG

P HQRWAKLS DIP HG DWEURDGHQQ) SDIMFASDMIRQ 1Q VAIHQFH DQG HQJ IQHHUQ]
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-DIHG 7 %DIGA
( QNURQP HQEIGF HDAK 6 AHGFHV

-DIHG7 %DIGA IVD\WILG\ HDU3K'  FDQAGDWM 1Q ( QYURGP HQEO HDAK 6 FIHQFHY DA P RY 8 QYHWAW + H IV D WDIQHH 1Q
WH1,(+6 3UIEGRARDYY  7WDIQQI 3WRIWDP 1Q( QVURQP HQWOF HDAK 6 AHQRHV DQG 7R IFRBJ\  + IV DFDGHP [E |RXQEDMRQ
EHJDQ DV RHKRX\VH&RMUH %6 %RBJ\ IRBZHGE\ DO DWMUR 3 XEQF + HDAK IURP 0 RUHKRXVH 6 FKRRCR 0 HAFICH
+1V\WDIQQ) IQMIUDWY EIRBJ\  HSIGHP IRBJ IFDCP HKRGY EIRABMYAFY DQG W] IFRBJ\ \R H, DP 1QH HQVILRGP HQEO

GHWUP ICDQNV R FKURQE GVHDVH - DUHQY GRARDOHVHDURK FHQMY RQWH H SRVRP H \R[ IFRBJ\  DQG FDQRHU

HSIGHP [RBJ\  $V D IRUP HUMDIQHH LQ\WH 1 DIRCDQQAMAM R ( QVILRQP HQEGH HDGK 6 FLHQRHV ( QVILRQP HOWDQG & DQFHU

( SIGHP IRBI\ * URXS KH GGV UAVHDUFK IQYHM D) FKHP IFDCH, SRVXUAV IURP SHWRQDGFDUH SURGKFW [1Q UHDMRQ R
FDQFHUIGRIGHQAH Z AMIQD OUH 8 6 SURVSHRIYH FRKRW LV [IIMDXWWRUSXEGFDMRY 28 VH Rl KDIUMADLI K\MQHY DQG

FKHP IFDOUHD HY DQG IQAGHFH R QRQ UHSURGXAYH FDQFHLY/ 2 Z DV UFRIQ HG DV 1, ( +6 23 DSHUR \WWH 0 RQIKE DQG QWU
DZ DEHG 3DSHUR WH < HDU + H HP S V KLI K WWURXJ KSXWRP LEV DQG XQUEAS HWG H SRVXUH DWHWP HQNWDSSURDFKHV
1O WH & RP SUHKHQUYH / DERIDIRY 1RUS QB HMG ( [ SRVRP H 6 FIHQFH \R FKDUDRMU] H P RBFXOUMWI QDWUHV R \R] IFDQWV

H SRVXUH DQG GHYHES W RURXV P HKRGY |RUFKHP IEDCDCDOMY + H DOR VHYHV DV D GRARDOADIQHH DVWKH & KHP LEDO
,QUIKW 5 HVHDUK. , QAMAM XQGHUS QGHZ UMY / DERIDRUHY 5 HVHDURK , QAMAMY Z KHUH KH DGYDQRHV FRQVXP HUSURGXFW
W[ IFRBJ\ DQGZ RP HQY KHDAX UHVHDUK ' HP ROAMME) BDGHIKLS VRKRDUWKIS DQGVHYIFH - DUHG VHYHV RQ\WH %RDUG
R WHARY IRU2 G WH $\BQW DQG LV DQ DPRYH P HP EHUR Y4 RKHWY 1Q 3 XETF + HDIN DGYDQAQ) HQYILRGP HQCHMANFH
KHDGK HTXIW DQG67( 0 HQIDIHP HQADP RQJ \ RXW IQ$\BQW * HRUID

-XDQ' DYIG ( VFREDU
+ VSDQF 6 \WAHV

-XDQ' DYIG ( VFREDULY D FDQEGDW IRUWH , QMEVASEDY 3K' Q-+ IVSDQE 6 \WAHV DW P RY 8 QYHIAW + LV BAVHDUK
IRFXVHY RQWH URBI R WDQVDMRQ LQ VKDSIQI \WH / DID'$ P HUFDQ @MDY DQG IOMBIPXDALHS GXUQ) WH &RG: DU ( VFREDU
KDV Z RONHG DV D FRP P XQW @IVRQ EHE HHQ RU DQYJ DURQY VXFK DV \WH $ @DQRH 7 KHDWH DQG + IVSDQE FRP P XQUAV [Q

$ VBB \WURXI K \WH 0 HIRZ , QMYHQIRQ 3 IRIWDP  + H UHFHLYHG D YDFKHBUR $ W IQ( QJ@K DQGD 0 DAMUR $ W IQ/ DU
$P HUFDQ/ LMD IURP \KH 1 DIRQDCB QYHWAW R &RBP EID Z KHUH KH BXJ KWURP \R ( VFREDYY GDGHIKIS
DQG DGYRFDR DUH UH BIFWG 1Q KLY VXVABIGHG IQYROHP HQWZ W J UDGXDAM VAXGHQNRW DQ] DARQY VHYIQ) XQGHUWHSUHVHQNMG
SRSXOMRQY + H KDV VHYHG DV SUHVIGHQWR \WH * IDGXDWM $ WRADIRQR! 6 SDQVK DQG 3 RWI XHVH Z KHUH KH FR RUDQ] HG
HYHQW IRUWH / DY SRSXOMRQ DQG DV WHDVXUHUR! \KH * UDGXDWM 6 \WGHQVB DUHQ/S WRADIRQ DQ RU DY} DURQ GHAFDIMG
\R VXSSRWD) J UDGXDWM VWMGHQN Z KR DUH SDUHQNV DQ RIMQ IQYVIE®! DQG MKPMWUD@® YXQHUDE®! JURXS Z MMIQ 3K

HGXFDIRQ 8 P DMD ( VFREDUDVSILHV \R Z RN DWKH IQMYHRIRQ R SROIFY DHKHIFY \WDQVDMRQ DQG SXETF DQG G MIO
KXP DQUHAV
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-RKQ$ ) X@U
1 XWMQJ

-RKQ$ ) X@®U D FDQACDMIQWH3K'  SIRIWDP 1Q1 XWQ) DW P RY 8 QYHWAW + LV UAVHDUFK IRFXVHV RQ XQEHYARIQEQ)
\KH VRADCDQG VWKPXUDOGHMUP LODQN WDWP SDRWSHRS®! @YQJ Z W +,9 DQG FDQRHU - RKQKDV EHHQ UHFRIQ] HGDV D
UHFISIHOAR WH & HQMQQIDO6 FKROW ) HIRZ \KIS WH* HRUH: @ RRAXII ) HBZ KIS DQG\KH ' U. KDUQ/ ) XGRQ
$Z DG IRU,QFOMYH ( [ FHIGFH LQ\WH / DQH\ * UDGXDWM 6 FKRRO+ H 1V GMII XIVKHG DV DQ$ P HUFDQ 3 \A FKRVRAIDO

2 FRRJ\ 6RAHW $326 +HDWK ( TXIW 6 FKRDU DQ$ WRFDUIRQR 1 XWHVIQ$,' 6 &DH $1$& ' LYHWW ( TXW DQG
,QFOMRQ) H(BZ D 1 DIRDOQQAMMM R 1 XWAQ) 5 HVHDUK 1,15 $GYDQFHGS5 HVHDUK 7WDIQQ) 1Q6 RAIDO HWUWP ICDQV R
+HDW ) HBZ DQGD5REHW RRG- RKQURQ) RXQADURQ 5: -) +HDWK 3RTR 5 HVHDUFK 6 FKROU + H HDUQHG D %DFKHEU
R 6 AHQFH [Q+ XP DQ' HYHBSP HQADQG) DP I® 6 FAIHQFH IURP 7KH 2 KIR 6 \BAM 8 QYHWAW Z KHUH KH Z DV D + HDWK. 6 AHQRHV
6 FKRDU 3 HRWRQID 6 FKRDU DQG < RXQ) 6 FKROU - RKQ VHYHG DV SUMGHQAR WH 3K 1 XWQ) 6 \WGHQ/S WRADURQ
316$ DQGDV3K UHSUMVHQEMYH IRUWH ( P RY %DFN 1 XWAQ) 6\MGHOAR UIDQ) DURQ ( %62  +H KDV EHHQ DRYHD
IQYROHG Z W 1 DIRQDCS,' 6 ( GXFDMRQ DQG 6 HYIEHV IRUO IQRIMAV 1$( 60 D FRP P XQW EDVHG QRQSUR IWRW DQlJ DURQ
IRFX\VHG RQ+,9 SUHYHQIRQDP RQJ %DFN/ * %74 SHRSGI IQ$\BQN DQG QOMRD® -+ H FRP SOMWIG \WH & UHDU)

5 HVSROVE®! DQG , QMM HQMGADFN YARKNHY &5 996 ) HBZ VKIS ZIW 1 $( 60 - RKQLY D VFKRDU HGXFDWRU DGYRFDWM
VARY W@ DQG P HQRU + H DVSILHV VR EHFRP H DQ LQGHSHQGEHQW® XQGHG WRXJ KWBDGHUDGYDQAQ) FDQRHUKHDAN HTXIW
\KURXJ K DQIVGH IFEIWFRP P XQWV GUYHQ VFKRDUWKIS

-DORUO +DIDARQ
&RP SX\MUG FHQFH QR DIV

- D0 RU+ DWARQIVD3K'  FDQAGDW Q& RP SXWUS FIHQRH DQG , QRUP DUFV Z W D %4RP HAFDQQIRWP DUWFY FRGFHOADMRQ DW
( PRY 8 QYHWIW 6 FKRRCR 0 HAFIGH + 1V UAVHDUFK DSS@HY QDWUDODQI XDI H SUIRFHVWIQ) DQG OU H OQIXDIH P RGHY W
DEAUHW VXEWBIGRH XVH GVREHY DQG P DWADCKHDAK GVSDUMEN Z MM VXSSRUWURP 1,+ 1,' $ DQG1/0 IXQAQ) +1V
SXEGFDURQV LQFGGH DX\RP DI WHP DUF DQDOVHY XVIQJ / / 0 V- FKDUDRMUL LQ) VRADAP HAD AVFXWIRQV R [\ @ ICH
DWRFADWG Z RXQGV DQG QMY HQHV DQG P XGMBVN WDQVHUBDURQ) [RURSIRG XVH GVRBHUGHMAIRY 2 QFDP SXV - D0 RU
VHYHV DV 8 QYHWAW 5 HSUAVHQEAYH IRUMKH / DGH * UDGXDW 6 \MGHQA& RXQRIO9 IFH 3 UAVIGHQAR \WH %DFN* IDGXDW

6 \MGHQ/$ WRADIRQ 7 UHDVXUHUR WH & RBIFIYH DQG( P RY 6 HQDW 0 HP EHU $V D* UDGXDW 7 HDFKIQ) $ VWIMBQWKH KDV
\BIXI KVWRUHH FRP SXWUVAHQRH FRXUHV DQG P HQRUHG GLYHWH VAMGHON RQ I RXQEDMRQDODQG DGYDQFHG \RSIEV - DO RU
GHP ROMDWMY BDGHYKLS DV$0 ,$ %RDUG 0 HP EHU &KDIU( BFWR $0 ,$ V3 XETF + HDWK ,QRWP DIV : RINQJ * IRXS DQG
&R &KDIUR ,0 ,$ V6 WMGHONDQG ( P HUILQJ 3 IRHWIRQDY 6 SHADQQMIHWY IRXS +HFR RIDQJ] HGWH 16) IXQGHG' D
IRU* RRGIRU( GXFDMRQ Z RIWKRSV 1Q DG + IV VHIIEH H WQGV \R IHGHUDCKHDAN , 7 IQUIDYHY DGYIMQ) RQ DB
BQEDUGY DQG LQMURSHIDEIMW IRU2 18 6$0 +6$ DQG&' & - D0 R VFKRDWALS KDV EHHQUHFRIQ] HGE\ WH ( P RY
&HQMQQD FKROU) HBZ VKIS WH 1, $ 7  7WDIQQ) * DDQMKH 1+ +( $/ ,QUIDIH 6 XSSGP HQN IDQMKH. 30 * 3K
3 RWPW RARUDGE FKROUGHWI QDMIRQ DQG \WH 0 DV - DQH 6 HDFR®! $ Z DUG LQ + HDAKFDUH 7 HRKQR®J\ -+ IV DGYRFDR
LQFOGHV RUDQY IQJ SDQHY RQ P DWCDCKHDEK HTXIW DQG GHOYHUQ) NH QRM DAGHWHV RQ67( 0 H FHBIGRH
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7UQd’  3URFKDVYIND
1 HXWRVAHQAH

7UQQd" 3 URFKDWND IV D QHXURVAHQFH 3K ' FDQAGDW DW P RY 8 QYHWAW VWG LQJ \WWH P SDFW R @HWP HWDXP D

H SRVXUH RQ FRJ QURQ DFURW SHUP HQRSDXVH IQ%DFNZ RP HQ $W P RY 7 UQG. 7 DV DZ DUEHG WH & HQMQQIDG6 FKROWY
) HIRZ VKIS DQG Z RQWH 1 HXURVAHQRH ( DU 6 FIHQME $ FKIHYHP HQ/$ Z DUG 1Q UHFRIQURQ R KHUDFDGHP LF DQG VFHQUME
DFFRP SOKP HQWV 7 UQIGLFRP SBMWG KHUXQGHU IDGXDWM GHIUHH IQ YARBI\ 1 HXURVAHQFH DW  DVKIQI\RQ 8 QYHIAW IQ 6 W
| RAVIQ Z KHUH VKH UHFHYHG \WH : DVK8 ,P SDFV$ Z DG 6 KH Z DV DQXQGHU UDGXDWM IHTRZ. |RUWH ( QKDQAIQJ

1 HXURVAHGAH" - LYHWAW WWURXI K 8 QGHUI UDGXDWM 5 HVHDUFK ( GXFDMRQ( [ SHUHGFHV (1" 85( DQGO D) IP 1} L) $ FFHW R
5 HVHDURK &DUHHY 0 $5& SURIUDP V DQG VHYHG DV DQ'$ VSIDMRQDCB HHUO HQRU Z KHUH VKH P HQRUHG |1 HQHUDURQ
®Z IGFRP H IUHVKP HOQ \WURXJ KRXAVWKHUFR®MU H WDQUMRQ 7 UG KDV FROMEX\MG \R [P SDRNXAQUIDYHY \KDWHQKDGQRH
IQFOMYH H FHIGFH DQG QRXUMK GYHWAW Z MIQ DFDGHP ID $VD P HP EHUR \WH* DG 7WDXP D3 WIRWFW* 73 &RP P XQW
$GVRY %RDG &$% 7 UQIAL FXUDWG VAHQME GHZ VOMHY \WDWEMAHP ICDWMG* 73 UHVHDUFK EDFN R SDIMFISDQW DQG \WH
EURDGHUS \BQM FRP P XQW 6 KH DOR VHYHG DV \IH ( YHQN / HDG IRUWH $ GYDQAQJ ( [ SHUHQRHV DQG 2 SSRUMQWAV 1Q \WH
1 HXURVAHQFH* IDGXDW 3WRIWDP $; 21 &RP P WH Z KHUH VKH SURP RWG LOFGMYH VAHQIME UAVHDURK DQG RUIDQ HG
Z ROWKRSV \R HKDGFH ILQDQFIDODMBDR. DP RQJ J UDGXDW WYGHQW 7 UQIGLDOR VHYHG DV \KH / DQH * UDGXDW 6 \MGHQWV
& RXQA IFH 3 UMGHQNDQG 6 \WGHQ/S P EDWDGRUIRUWH ) GXUMKIQ) DW DQH |, QUIDMYH KL K@ KM KHULP P HQWH
GDGHYKIS WO 8 @ DMO 7 UG DIP VR EHFRP H DQ LQGHSHQGHQNQYHM DRUMKG LQI QHXUREIR® LFDCP HRKDQVWP V R
UMN DQG UMOHQAH 19 Z RP HQY P HQEBICKHDEK DQG\R P HORUXQGHWHSUAVHQMG VWWGHQW Z WLQ DFDGHP 1D

8 UHGb XIHQ Y(DOQFKHMA
1 HXWRVAHQAH

8 UHCB XIHQ Y6DQFKHWH IV D GHXURVAIHQFH 3K ' FDQAGDWM D P RY 8 QYHWAWMY / DQH\ * UDGXDWM 6 FKRRO + HUUHVHDURK
IRFXVHY RQ XQFRYHUQ) \WWH LONMOVIE P HRKDQWP V R KXP DQ QHXURGHYHEBSP HQAZ W DQ HP SKDVIY RQWH P RBFXQUFXHV
GUYIQ) DRI HGHVY IURP GHXUDOWMP  FHOBURI HQVRUSRSXOMRQY XVIQ) KXP DQ EDVHG 1Q YMR P RGHY' 8 UHGHDUOHG KHU
YDFKHBUR! 6 FIHQFH Q3 A FKR®J\ DVW6 SHE DQ & RT H DQG FRP SOAMG SRAEDFFDOXUHDM WDIQQ) DAL HZ <RI

8 QYHYMMY 1 HXURVAHQRH , QAMAM 6 KH KDV SUHVHQIMG KHUGRARUDCZ RN DVWIKH ( XURSHDQ O HHUDJ RQ* DG HIY 1Q + HDGK
DQG' IVHDVH KDV HDUHG DX\WRWKIS RQWER KLIK [P SDPVEXEGFDMRQY 1URP KHUSRVEDFFDOXUHDM UHVHDUFK. 1 DVMUH

&HOB HSRW DQG FROUEXWG \R D SUH SUQWFXWHQ® XQGHUUHYLEZ 1URP KHUGRARDOMVHDURK ELRS [ LY 2Q
FDP SXV 8 UHOAMYHV \R FUHDVM VSDFH IRUD@6 KH VHIYHG DV WH SUMGHQAR \KH/ DQH * UDGXDWM 6 \MGHQM RXQFIOZ KHUA
VKH FRERIDMG FBVHO Z W GHDQV DQG DGP IQVDYH BDGHWALS \R HIHAMHO VHYH\WH 3K ' DQG P DMy VYGHQW
ERG B\ GHYHBSIQ) SIRIWDP P IQJ IRFXVHG RQ SIRHWIRQDAGHYHBSP HQAVFRP P XQW EXITIQ)  DQG FURW SURIUDP
XQUIFDIRQ 8 UHIDOR VHYHV DV RAWHDFK FKDIUR WH %6DAN* UDGXDWM 6 \WGHQ/S WRADURQ Z KHUH VKH FUHDWG D SURJUDP
EUQJIQ) ®FDCP IGEB VFKRROFKROW P ROKOD 67( 0 GMRQY ) RUKHUDFDGHP L DQG DERKIIF MGHY 8 UHCKDV EHHQ

DZ DUEHG\WH' DQD ) RXQGDMRQ* DQWAKH 1 DMRQDCS FIHQRH ) RXQEDMRQ* UDGXDWM 5 HVHDURK ) HIRZ VKIS \WH ( P RU

8 QYHYAW & HQMQQDO) HIRZ VKIS DQGWWH ( P RY 1 HXURVAIHQRH * UDGXDWM 3 URJUDP |V 6 HYIEH $Z DUG 8 UHQY FDUHHUI RDQY
XEP DIMO VR HQVXUH WDWKQGHUHSUHVHOMG J IRXSV QR BQI HUHQFRXQIMUEDUWIHWY VR 6 7( 0 DQG VR FUHDWM VSDFH IRU
UHSUAVHQIBMRQ HTXIW DQG IGFOMYH H FHIIQRH LQ KL KHUHGXFDURQ
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$O[ V6P W
%HKDYIRWO6 RADO  + HDAK (| GXFDMRQ 6 FIHQFHV

$E[ V- 6P LKLY D FDQACDM IRUWH 3K 1Q%HKDYIRIDO6 RAIDODQG + HDAN ( GXFDMRQ 6 FIHQFHV D P RY 8 QYHWAW + HU
PXUHQAHVHDURK IOMUHVIV IQFOGH  XQGHIARIQAQ) KRZ KIMRUFDADQG VWKPMUDOGHWUP ICDQW R KHDEK IGHT XMV VKDSH
\WH KHDGK RXARRP HV Rl RSSUAWHG FRP P XQUAVDQG  XSOMQI KRZ FRP P XQUAV UHVSRQG \R DFVP DQG VAKRXUDO
YIRBIGRH WWURXJ K WHUGHE RUN DQG HWIEV R FDUH $ ®f LV KDV EHHQ UHFRIQ] HGDV D .. DUHQ$WNHZ / HDGHY ) HI®Z D

% . +/ 7+ &RP P XQW $GYRFDR IRUS DADQ TXIW 6 FKRRO&$5( 6 ) HBZ DQGD* HRUH: : RRAXI) HBZ ,Q
DGAMRQ VKH UHFHLYHG D %DFKHBUR! $ W 1Q 6 RADCE QKURSRRJ\ 1URP + DLYDLG 8 QYHWAW DQG D 0 DWMUR! 3 XETF + HDAN
IURP &RGP EID 8 QYHWW $ @ LV IV SDWIRQDM DERXWARP P XQUV HQJ DI HP HQADQG EUGILQI \WWH J DS EHE HHQ \WH DFDGHP \
DQGWH FRP P XQW ' XUQ) KHUMP HDW P RV VKH KDV EHHQ DQDRWYH P HP EHUR WH 965 ,' * ( &RP P XQW SIRIWDP \KDW
DIP V\R DP SO\ WH YREHV Rl %DFN Z RP HQ DIIHAWNG B\ EHDWIDQRHU 8 GIP DM VKH DVSIUHV \R Z RUN 1Q D VSDFH Z KHUA
VKH FDQ SDWZHUZ WK FRP P XQUIAV GHVLI Q HTXIW FHQMUHG SURTUDP V' DQG \WDQUDW UHVHDURK IQR SUDFIFH

7RQHVKD 6 \WEEV
+XP DQ* HQHWFV

7RGHVKD 6\WEEV 3K'  HDUHG KHUGRPRUDIM 1Q 1 HXURVAHQFH IURP 2 KIR 6 \BAM 8 QLYHWAW DQG LY FXWHQ® D SRAWERARIDO
IHBZ 1Q( PRY 8 QYHWAWY' HSDUWR HQAR + XP DQ* HQHFV + HUUVHDURK IRFXVHV RQWH P RBIFXOUP HAKDQVWP V \KDW
UHIXOWM SUP DY FAID VI QDT Z W SDMEXOUHP SKDMY RQ$5) @H* 73DVHV ' XUQ) KHUGRARDOADIQQ) ' U 6 \MEEV
LOYHMM DIMG * - SURMOQ FRXSGIG UHFHSWRUMIDHLENQJ 1Q QHXURQDCAD GHP RQAMIDIQ) WDWAMXSW GRSDP IGH'  UHFHS\RU
®FD@ DIRQ DAMY VI QDT DQG P HBERTE UHI XOMRQ + HUZ RUN KDV EHHQ SXEQ/KHG IQWH - RADCR 1 HXURVAHQRH DQG

) LRQIAY 1Q & HODQG' HYHBSP HQBOARBI\ 6 KH KDV SUVHQIMG KHUZ RUN DWDMRCDCDQG LOMEDIRCDGFRQ HHQRHY DQG LY
FRP P IWHG R W RURXV K\ SRIXHVLY GUYHQ VFKRDUAKLS %4 RQG UMHDURK ' U 6 \WEEV IV GHAFDWG \R GDGHYKLS VHYIEH
DQG DGYRFDRA 1QVAHQFH 6 KH IRXQEHG DQG VHYHG DV SUMGHWR KHUJ UDGXDW SURIWDP |V LYHWAW ( TXIW DQG, FOMRQ
&RP P WH DQG BIG QHXURVAIHQFH RAWHDRK IQUIDYHY WDVBURYIGHG KDQGV RQBDWQQI IRU. ©  WXGHQN 6 KH KDV

P HQRUHG VHYHDOXQGHU UDGXDW DQG KLI K VFKRROADIGHHV 1O \WH UMVHDURK OE XVIQJ \WH RSSRUMQUAV DYDIDE®! R KHUWR
VXSSRUWKHURXICH V' &RP P WG \R VAHQRH HGXFDIRY ' U 6 \MEEV IRICHGWH ( PRY ) ,567 SIRIWDP  Z KHUH VKH BFHIYHG
IRUP DCSHEDU R IFDOADIQQ) DQG QRZ. WDRKHV 1Q \WH EIRBJ\ GHSDWW HOADVS SHP DQ&RM®UH ' U 6 \WEEV DVSILHV R

EHFRP H D IDFXQV P HP EHUDVD SUP DUD XQGHU DGXDWM IQAMAIRQ Z KHUH VKH Z IQIQMI UDW BAVHDUK. P HORUKIS DQG
LQFOMYH WDFKIQJ VR EURDGHQ SDMFLSDMRQ IQ \WH ELRP HAFDOVFHQAHV
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6DK S 9HKRII
&KHP MY

6 DK 9HKRI IVD3K'  FDQEAGOW 1Q&KHP MY Z M D FROFHRDIRQ LQ DMUFIDAQM® HQFH DQG P DFKIGH BDWIQ) 1RU
QXJ GQVFRYHY DW P RY 8 QYHWAW + HUUHVHDURK [REXVHV RQ WH GHMLI Q DQG HYDBDMRQ Rl QRYHO/P D@P RBFX®N [RUD
P\ UDGR GVHDVHV IQFGEQ] YILDOGVHDVHY DQG FDQFHU XMVIQJ DGYDQFHG DUMFIDAQMM® HQFH P HKRGY 6 KH DSSTHV

P DFKIQH GDWIQ) P RGHY \R SUHAFWAIIFDR DI DIQMEIR®J LFDOBU HW DQG HP SB V JHQHIDWH $, DSSURDFKHV \R GAMIQ
DQG RSWP [} H SRIWMQIDOGX) FDQAGDMY FROMEXU \R IQQRYDURQIQ GXJ GVFRYHY 6 DUDK KDV EHHQ UFRI Q) HGIRU
DFDGHP (E H FHIIQFH DQG GDGHYKLS \WURXI K \WH $ GYDQRIQ) ([ FHIDIGFH \WURXJK 5 HRLKMY HOADQG 2 SSRUMQIUAY

DP EDWDGRWKLS DW P RY 8 QYHYAW WH ( P RY ' LYHWAI\ LQJ * UDGXDWM ( GXFDMIRQ DP EDWDGRUALS WH & HQMQQDO

6 FKRDWY ) HBZ KIS DQG\WH: RP HQLQ 1 DUDGB FHGFHV) HIBZ VKIS ' HP ROAMMEI DVARQ) FRP P WY HQWR BDGHYKLS
DQG VHYIEH VKH VHYHV DV 3 UMGHQAR \WH 3 L$ GKD & KHP IFD36 RAHW D P RY 8 QYHWW Z KHUH VKH RUIDQ] HY DQG
VXSSRW WYGHQNHQI DI HP HQWSUR HWIRQDOGHYHBSP HQADQG FRP P XQW EXITIQ) HYHQN Z MWIQWH' HSDUWW HQAR
&KHP MY 6 KH HDUHG D O DWMUR! 6 FIHQRH IQ &KHP MW TURP ( P RY 8 QYHWAW Z 1M D FRGFHQRDMIRQ LQ DMVEIDO
LOMM HQFH IRUGXI GVFRYHY DQG D0 DWMUR! 6 FIHQRH [Q & KHP MY Z W D FRGFHOADVIRQ [Q EIRIQIRWP DUV IRP * HRUIID
6\IAM 8 QYHWIW 7 KURXIK KHUVFKRDUWKIS BDGHYKLS DQGVHYIEH 6 DUDK 1V FRP P WG \IR DGYDGAQJ IQFOMYH H FH®IGRH

LQ VAHQRH Z KB FROMEX\W LQQRYDIYH $, GUYHQ VROMRQV \R P RGHD GXJ GVFRYHY FKDEBIQIHV

.RU - . HWY
& DFHUYR®I\

. RY : HO'LV D GRARIDIFDQACDM IQWH & DQFHUZR®I\ 3K SUIRIWDP DW P RY 8 QYHWAW Z KHUH KLY UAVHDURK IRFXVHV
RQ\WH GHYHBSP HQAR QDCRSDWIF®! EDVHG VDWW IHV \R HKDQPH &$5 7 FHOIXQRIRQ LQ VRIS WP RY + 1V Z RUN LQMI DMV
IP P XQRBJ\ QDQRMFKQRBJ\  DQGLQ YLYR P RGHIJ R DEGUHW FKD@IQI HV LQ FDQFHUIP P XQRKHIDS\ . RY KDV
FROUEX\MG \R SHHUUAYLHZ HG UAVHDUFK. - SUMVHQIMG DWDMRQDOFRQ HUHQAHY  DQG VHREXUHG IXQAQ) R VXSSRWKLY UHVHDURK
DQG SURHWIRCDOGHYHEBSP HQAX H IV NQRZ Q IRUKLY FRIDERUIDWYH DSSURDFK. P HQRWKIS RN XQGHU UDGXDW DQG J UDGXDWM
WDIGHHV WURXI K VRKPMUHG P HQRUQ) SURJUDP V DQG RAWHDRK IQUIDIYHY  DQG GHAFDMRQ\WR FUHDIG VSDFHV Z KHUH
VAMGHQN IHHOVXSSRUMG KHDUG DQG HP SRZ HUHG \R VXFFHHG 94\ RQG UAVHDURK . RY 1V DRIYH® HQJI DI HG 1Q BDGHYKLS DG
VHYIEH DRURW FDP SXV' + H KDV VHYHG 1Q P X@$®! BDGHYKIS IRBV IQFOGAQ) 3 UAVGHONR WH' LYIMRQ 6 \MGHQ/S GYVRY

& RXQACDQG UHSUMVHQIBAYH |RUWH & DQFHUYR®J\ 3URIWDP  DRWY DV D MIVRQ EHE HHQ J UDGXDWM WXGHQN DQG
IOAMAMRQDOBDGHYKLS ,Q\WHVH URBV . RY KDV | DFLOIWG \RZ QKDD' FRQUEXWG\R SRIF. AVFXWIRQY DQG VXSSRIMG
LQUMYHV DIP HG DWP SURYIQ) VWMGHQAZ HAHW HQJ DI HP HQWVDQG J UDGXDWM WDIQIQ) HQYILRQP HQW . RY IV DOR D P HP EHU
R VHYHUDOEYHWAW HTXIW DQG IQFGMRQ FRP P IWikHV DVWKH GHSDWW HQBCDQG IOANARCDOBIYHY IQFOAQ) WH:  IQWKIS
&DQFHU, QAMAM' (, 6\MHUQ) &RP P IWH DQG \WH & DQFHUZAR®J\ 3URIWDP DY P RY 7 KURXIK WHVH HIRW KH DGYRFDMY
|RUHTXMVE®! DFFHW \R P HORWKIS ICFOMYH WDIQQI SUDPWFHY DQG FRP P XQW EXLGIQ) Z IWIQ EIRP HAFDOMVHDURK. $VD
[ ILYA HOHUIDIRQ VFKROU . RY DVSILHV \R FRQIXH VAWHQIWHQIQJ DFDGHP (E DQG UHVHDUFK HQYLLRQP HQV WDWACQDE®!
VFKROW |URP D@EDANJ URXQGV \R \WUYH DQG FRQNMEX\M P HDQIQ) IX@ \R WH VAHQME HOMSUMH
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' DQHO, $ GHQUDQ\ H
( QIQHHUQ) DQG&RP SXUD ( GXFDURQ

' DQHQ $GHQADQ HIVD3K' FDQAGDW IQ( QIICHHUQ) DQG &RP SXWY ( GXFDVRQ DV GUCD , QMEDIRCDGS QYHWAW
),8  ZKHUH KLY UAVHDUK H DP IQHV WH @/HG H SHUHQRHV Rl HQILOHHUQ) \WDQVIHUMMGHQW DD + IVSDQIE 6 HYQ)

, QANMARQ XVIQ) WDQVFHQGHQBCSKHQRP HQRRI\ - + 1V HGXFDMRCDADQG SUR HVIRGDARXUGH. VSDQV ILYH FRXQUHY IQFOIGQ)
8$( WHSQWG. LQIGRP DQGWWH 8 QWG 6\BMMYV $V D FR LQYHWWI DIRURQ IHGHD® IXQGHG SURVIFW IURP \IH 1 DIRQDO
6 AHQAH) RXQEDIRQDQGWH S 6 ' HSDUWW HOWR ' HHQWMH KH KDV GHMIQHG P I HG P HIWRGY UAVHDURK SURRFRY DQG BIG
TXDOBAYH CDVY FRIFURQ DFIRW P X@B0! IQAMMRQY DGYDQAQ) XQGHWABQAQ) R 67( 0 WDQUHUSDWZ D\ V DQG
EURDGHQQ) SDUMFASDIRQ IQ HQIIGHHIY ' DQHRY VRKRDU® RABXWOFGGHY RYHU  SHHUUHYIHZ HG FRUIHHQAH
SIRFHHAQIV RRXUCDCDWMFON XQGHUBHYIEZ. LOFGGEQ] 1QWH - RXUDAR ( QIGHHUQ) ( GXFDMRQ DQG 6 WAHV 1Q ( QI GHHUQY
( GXFDMRQ DQG \& R DXWRUHG HGXFDMRQDOM \ERRNY + H VHYHV DV, P P HAIDW 3 DWY IYIMIRQ &KDIUR! \KH $ P HUFDQ 6 RAHW
IRU( QIICHHUQ) ( GXFDMRQ 6 WGHQW LYMRQ SWRYIGQ) WIDMILE BDGHUKIS IRU VAXGHQWP HP EHY QDIRCD® DQG
JBED® DQG FR FKDLY WH 3 RIF $PURQ1 HEZRIN* URXS IRUL6) DQG' 2' IXQGHG P XGMOQAMAMRCDG 7( 0 HGXFDIRQ
LQWDYHY +H BFHYHG) ,8 )/ 2 X\MBQAQ) 6 HYIFH $Z DG 1O DQG ' DQHEY VHYIEH H WQGV \R FRP P XQW/

HQJ DI HP HQARURXI K WH ) ®UGD / RFDCS @DQFH IRUO DW/ MMDR DQG ( TXIW DQG WH < RXQJ 3 HRSBYY 3 IRWIFW

GRAXP HQIDY SURIWDP P SDPWRQ KIMRUFD® XQGHWHYHG SRSXOMRQY $V* UDGXDW 6 \MGHQVS HSUMVHQBMYH RQ) ,8 |V
67(0 7WQRP DIRQ, QAMAM ( TXW &RP P WH KH DGYRFDMV | RUQMEDIRCDO/FKROUSHYSHAHY 1Q IQANMAMRDO
SRIA\ ' DQHDVSILAY VR DGYDQFH IGFOMYH HQJLOHHUQ) HGXFDMRQ WURXI K UAVHDURK \MDFKIQ)  DQG LOAMAMRDO
MDQVIRWP DIRQ

$EEH O IFKH®i* DD
$SSHG6 RADO & XAUDCB VA FKREBJ\

$EEH 0 IFKH®I* DOIVD3K' FDQACDW LQ$ SSTHG 6 RAIDIDQG & XAMUDCB A FKRBJ\ Z W D * UDGXDWM 0 ICRUIQO LGGBI ( DWW
DQGO XVIP : R 6\W¥AHY DV RUCD , QMODURCDCS QYHWAW ) ,8 6 KH PXUHQ® VHYHV DV D' RARUDGS | LIDW DVWH
&HQMUIRUS UDE DQG 0 IGEBI ( DAMD6 WAV &$0 (6 DWKH $ P HUFDQS QYHWW Rt 94-HUXAWZ KHUH VKH 1V FRQGXPILY
QAWHIIMRQ | HOZ RUN [Q FRIDERIMRQ Z MW GFDO/FKROLY DQG FRP P XQW P HP EHY + HUUHVHDURK H DP IQHV KRZ FXGMUDO
QOUDIYHY A MP V' DQG SRZ HUMRKPMUHV VKDSH LGHQIW UMVIOHQFH  DQG VRAIDCEHKDYIRUDP RQJ $ WDE DQG 0 [GEB! ( DWAMD
SRSXOMRQV $EEH VD \ER WP H UFISIHOAR \WH) ,8 ' RARDQ YIGHQFH $ FTXMMRQ) HIRZ \KIS D FRP SHWYH DZ DUG
VXSSRWMDI KHUGWHIBMRQ | HOZ RN FRQGXPMG 1Q SDWGHYKIS Z W WH $ P HIFDQ 8 QYHWAW R %4-LXW6 KH KDV DOR
UHFHLYHG P X@$®! KRQRY UHFRI Q) LQI KHUVFKROWKIS DQGWDRKIQI IQFOIAQI) WH ( [ FHBIQRH 1Q* UDGXDWM 7 HDFKIQ)
$ZDE 6366, * WDQN IQ$1G5 HVHDUK * UDQAVDQG \WH 0 HIKIY) DP 1O 7 WA XMRQ 6 XSSRW$ Z DU 6 HYIFH DQG DGYRFDR
DUH FHQRDOR $ EEH\ [V DFDGHP IF LGHQIMY 6 KH VHUYHV DV & KDIUR! \KH 1 HZ VOMIUG XEFRP P WWH IRUSO0 ( 1$ 3V Z KHUH
VKH GDGV \WH GWHP LODURQ R UHVHDUFK. DQG VWIHQI WHQV VFKROWD FRP P XQWY DP RQJ SV FKRBJ MW Z RINQJ Z 1\ 0 |GGBN
( DAWMD DQG 1 RW $ 1UFDQ SRSXOMRYY 6 KH IV DOR GHHSO FRP P IWHG R P HORUQ) J UDGXDWM DQG XQGHW UDGXDW UHVHDURK
DWIMBQN 1Q %HIXWWDQG WH 8 QWG 6 BV $EEH. DVSIUHV \R DGYDQRH SV FKREJ LEDOVFHQFH Z MIQWWHO ( 1$ BHIIRQE\
HEYDWQ $WDE DQGO (1$ VFKRDUKLS P HQRUQ) \WH QH W HQHIDMRQ R UHI IRQDOUHVHDUFKHLY DQG VAWHQI\WHQIQ) @FDO
NQRZ BIGI H SURGXPIRQ Z KIB! J HQHIDIZY \WHRUHMFD® LQQRYDWH DQG SRIF UHBIYDQABWA FKREJ IFDOVAHQAH
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-1QJ * H
, QMUCDMRCODC HOMRQV
-0 * HIVD3K*'  FDQAGDM 1Q , QMUIDMRCDCS HOMRQY DWW GUCD , QMCDUMRCDCS QYHWAW ) .8 + HUUHVHDURK IRFXVHV RQ

LOMEODUMRCDARW DQ] DIRQYY JBEDQIRYHEDQFH DQG UHI XOWRY  FRRUBICDVIRQ XQEHUFRQAMRQY R JUHDWBRZ HUFRP SHIMRQ

- 1Q) KDV SXEQKHG HI KWBHHUUHYIHZ HG MRXUCDCDMEGN DQG RGH SRIF. RUHQIMG RS HG DQG KDV SUMVHQMG KHUUHVHDURK DW
P DRUDFDGHP IE FRQHHQFHV IQFOIGIQ) \WWH , QMODMRQDGE WGAHY $ WRADWRQ \WH $ P HUFDQ 3 RMFDO6 FIHQRH $ WRFIDIRQ
DQG WH 0 1GZ HWB RDWFDGB AHQRH $ WRADIRQ + HUUHVHDURK KDV EHHQ VXSSRWG E\ P XIBG! FRP SHIMYH |HIZ \KISV DQG
JUDQNV LQFGAQ] \WH - HDQO RQGHWE HQMUR! ( [ FHEIGRH ( 8 * UDGXDWM 6 \WGHQW RARUDC HVHDUFK * IDQMKH ,6$

" DAVHMBMRQ & RP SBMRQ) HBZ VKIS DQGWWH' RARIDA YIGHQRH $ FTXMMRQ) HIRZ \KIS ,Q DEAMRQ\R KHUVFKRDU® Z RN
-1Q) GHP RQMDMY VWIRQ) GDGHWAKLS DQG VHYIEH Z MIQWH DFDGHP LE FRP P XQW 6 KH VHIYHG DV D 5 HVHDURK $ VWIMIBQADW
WH-DAN'  * RUERQ, QANAM IRU3 XETF 3RIF  Z KHUH VKH FRQGXFMG FRP SDUDIWH UHVHDUFK RQ LOMIDMRGDAR, EHWHRXUW
JRYHEDGAH DQG UHIXOWRY 1P HZ RV 6 KH DOR FRP SBMWG SRIP\ [REXVHG IQMQKISVIQ: DWKIQIWRQ ' & DQGVHYHG
DV D &RP P XQFDWRQ 6 SHADDAMDWIH O DXUEHS$ ) HUlp , QAN IRUSLYIE / HDGHYKIS - LQJ VHYHV DV 3 UMGHQNR \WH

3 RMFV DQG , QMODURCDCS HOMRQY * UDGXDWM 6 \WGHQV2 L DQYJ DWRQ DQG DV D P HP EHUR! \WH 8 QLYHWAW * UDGXDWM $ GYIVRY
YRDUG Z KHUH VKH DGYRFDMV | RUJ UDGXDW XGHQWHQJ DI HP HOWDQG LOANMMRODACFOMRQ 7 KURXI K KHUVFKRDUKIS
GDGHYKIS VHYIEH DQGDGYRADR - 1Q) IV FRP P MG R DGYDQRQ) LQFGMYH DFDGHP IF FRP P XQUHV DQG SRTIR UHBIVDQW
UHVHDURK 1Q LOMIDMRGDCDI DILY

' DWRVD. DEWDIK\ D
( DUK 6\ WP V 6 FIHQFHV

' DIURVD. DIBADIK\ DIVD 3K FDQECGDW LQ ( DY 6\ VWP V 6 FIHQFHV Z 1M D FROFHORDIRQ LQ & RDWBC2. FHDGRIWDSK\ DQG

$ WUADQQM@WHQFH $, DV GUCD , QMIDIRCDCS QYHWAW ) ,8 -+ HUUHVHDUFK FKDUDRMUL HV IDRRY DIHANY) FRDWEIOHD
GIYHOYDUDELDN SDMFXO® Z 1QG DQG RAHDQ FXWHQW DQG GHYHBSY VKRWMP VHD BIYHORUHFDVIG) P RGHY 6 KH LV D \WUHH
WP H UHFISIHOAR \KH ) DEXOV IRUWH ) XWUH ) RXQEDIRYQ) HIBZ \KLS @ DQG KDV DOR UHFHYHG \WH 0 DI RZ DU

) HBZ\KIS * &226 \WH) ,8 2 FHDQV DQG&RDWILHV' lYMRQ$Z DG DQGWH/ HDS DQG/ HDUQQ

6 FKRDUKLS " DIURVD KDV HDUQHG ILWAASOFH LQ ERW \WH 7KUHH 0 LOXWM 7KHMY 0 7 DQG SRAMUSUHVHQIBMRQY DW
P X@B®! FRYHHQFHV % RQG UAVHDURK VKH LV DRIYH® HQIDIHG IQ FRP P XQUV VHIYIFH SDWASDMY 1Q EHDFK DQG SDUN
FODQXSV DQG VXSSRMZ) FROWEBIOGH.] KERIKRRG UHVIRIMRQ HIRW IQ0 LDP L 6 KH 1V DOR FRP P WG \R VFHQRH RXAWHDFK
\KURXJ K VKDUQ) KHUUHVHDURK Z W KL K VFKRROAMGHQN WURXJ K GFDCHGXFDMRCDAQMDIYHY 6 KH DVSIUHV R Z RUN DVWKH
LOMYHAIRQ R VAHQFH DQG FROWBIGFRP P XQUH DGYDQRQ) NQRZ BIGIH Z KIBH KHSIQ) SURMPWDQG VAHQI WHQ YXQHIDE®
FROWBOH] IRQY
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YDNRGI: WKW
6 RFIRFXGMUDCH QXURSRBI\

YDQ\RBI: WKWYD3K' FDQAGDW Q6 RFIRFXGMDCS QKURSREJ\ Z W D FROFHQMMRQ IQ XUEDQ DQKURSREJ\ DV BUCD
, QMEDIRCDCS QYHWAW ) 8 + IV UAVHDURK H] DP LQHV \WH FXGMUDCSURGXFURQ R VAHHWEIH WURX K WH HYHW GD\

L UDVIRKPMWUDCDQG SHURWP DYH SUDRIFEHY RN P RIRUSDUN Z RIHWY 1Q/ DIRV 1 LJHID + IV GWHWIMRQ \MBIG 3 HURWP 1QJ) \KH
6 WHHWE XE@MUDCB URGXPIRQ DQG ( YHW GD\ 8 UEDQ/ IH IQ/ DIRV H DP IGHV KRZ P RIRUSDUN XQRQ Z RIHY EXV FRQGXPRY
DQG WHHWHQGRLY FUHDWM XUEDQ FXEMUH WWURXI K \WHUHYHW GD\ SHURWP DQFHV DQG [P SIRYVDMRQY 1Q/ DIRV 1 LJHUID + 1V
Z RUN SRVMRQV $ I UFDQ FMAV DV VWMV RN \WHRY P DNQJ UDWHUWDQ HP SILIFDCDSSHQEDI HY W ( XUR $ P HUFDQ IUDP HZ RUW
DQG KH FRQVGHY K1Y UAVHDUFK SDUFLSDQWV DV NQRZ BIG) H SURGXFHWY DQG FR WHRUIMV 9DQNRBI KDV EHHQ DZ DUEHG \WH

© HQQHU* UHQ) RXQEDVIRQ' IMHIBMRY) IHOZ RIN* IDQADQG D' RARWDA YIGHQFH $ FTXMMRQ) HBZ KIS % RQG KLY
UHVHDURK. %DQNRGI KDV RU DQ] HG P X@B®! FRQHWHQFH SDQHY RQ$ 1UFDQ XUEDQ VWNGHY DQG VHYHG DV SUMMGHQWR ERK \KH
$IUFDQ  $IUFDQ' LDVSRWD 6 \WAHY* UDGXDW 6 \WGHQ/S WRADWRQ DQG \WH 6 RARRJ\  $ QMURSRBJ\  DQG* HRIWDSK)

* UDGXDWM 6 \WGHQ/S WRADURQ DQG FXUHQV® IFH 3 UMGHQNR WH ) XWMUH ( GXFDRY $ WRAIDIRQ DV ,8  %DQNRBI IV

FRP P IWHG R GHFRBQDO/FKRDWKLS WDWAHQMY $ 1UFDQ NQRZ BIGI H SURGXRIRQ DQG WHDW UHVHDUFK. SDWFLSDQN DV
IOMBFWDOFR \WHRIMV 8 QP DMO  KH DVSIUHV R VHEXUH D WWQXUH DA SRVIMIRQ DVD UHVHDURK XQLYHWW Z KHUH KH FDQ
FROIXH SURGXAIQ) VFKRDWKLS WWDWAHQMY $ 1UFDQ XUEDQ H| SHUIHGFHY P HORUMMGHQN IURP XQGHUHSUHVHQNG

EDFNJ URXQGV DQG DGYRFDWM IRUGHFRBQDCP HNRGRBY IHV 1Q $ 1UFDCD \WXGHY
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/ 1apQ( $IRWR 0 DGRQDGR
&RP P XQFDMRQ &XW¥UH 0 HAD 6 ARV

/1@DQ( $IRWR 0 DORQDGR IV D FDQAGDW IRUWH 3K ' IQFRP P XQEDIRQ FX@MUH P HAD WYAHY DV RZ DG 8 QYHIAW
6 KH KROV D EDFKHBYY GHI UHH [Q IRXUDD/P 1URP \KH 8 QLYHWAW R 3 XHWR 5 IFR DQG D P DMy GHI UHH 1Q 3 XHWR 5 IFDQ DQG
& DUEEHDQ6 \WAHV IURP \KH & HQMUIRUS GYDQRHG 6 WAHV 1Q 3 XHWR 5 IFR DQG WH & DUEEHDQ + HUGM/HUBMRQ LOYHWN DIV
KRZ 3XHWR 5 IFDQ RQICH FRP P XQUIAV IQWH FROICHQIICGB 6 XVH QI MICSORHP DNQJ \R VKDSH DQG VXWARIQ \WHLU
" IDVSRUEDQ IGHQMY DQG KRZ VRADCP HAD UHSUAVHQW \IH EDUIRY + HUIQMUMNY/ DUR UHSUHVHQBMRQ LQ WH P HAD vV
HYLGHQAQ KHUURBI DV D FRP P XQFDWRQ DQG FXUDRUDCDWIMBQWVRUWH 2 H @ D + RID / DDV 5 HSRWAHDNQJ 1 HZ \#
H KIEMDWKH 1 DARDAD XVHXP R $ P HUEDQ+ MRY WURXIK \KH / DIZR 0 XVHXP 6 \WAHV 3URIWDP 6 KH Z URW D ERRN
FKDSWURQ/ DR UHSUHVHQBMRQIQ$ P HQEQJ 2 XU3 DWW DQG) XWUHV 2 EVHYIQ) 0 HAED DQG:3 @FH DV 0 HDQVWR 0 HP RU
DQG KHUDFDGHP [E Z RIN KDV EHHQ SXEQKHG LQWH - RXUDCR! & RP P XQEDMRQY (Q + HDAKFDUH DQG SUHVHQMG DW
FRQHUHQAHY @\H \WH 1 DIRQDCR.RP P XQFDMRQ $ WRADRQ $V D SURHWRUDVS DI UDGR & RUD] y Q8 QYHWAW 1Q 3 XHWR 5 IFR
KHUZ RUN KDV EHHQ DFNQRZ BIGIHG B\ \WH $ WRADRQ IRU( GXFDMRQLQ - RAUDOP DGO DW &RP P XQFDURQ DQG \WH
2 QUH 1 HZV$WRADIRQ 6 KH KDV EHHQD IHBZ Z M \WH , QMIDIRDQ  RP HQY 0 HAD ) RXQEDMRQ DQG WH , QMEODURQDO
&HQMUIRU- RXUDDAV FROUEXUD] \R RXVBIW @NH 3 UP HD + RWD ( AL XHYR' tD 8 QYIMRQ5DAR DQG( 631 $ CAMRD®
KHURQEZH P DID] IQH 0 XQGRV 3 DUDBIBY UHFHLYHG VXSSRWURP &8 1 <V ( QUHSUHQHXUDG RXUDDP &UHDRY 3 IRIWDP DQG
WH* RRIGI 1 HZ V ,QUIDYH 6 \BUXSV / DE

&DURV $ J XLOAD
3 RONFDGB FAHQRH

&DUBV $ IXIBID 1V D FDQACDM IRUWH 3K ' 1Q SROFDOFAHQRH DW RZ DUG 8 QYHWAW VSHAD Q) 1Q$ P HUFDQ SRV
SXEQF SRIF\  DQG AUHAWEHP RADA  + 1V UAVHDURK H| DP LQHV \WH IQMYHRIRQ R FDP SDLIQIIQDQRH  FYIE HQI DIHP HQADQG
GHP RAUDWF SDWFASDIIRQ Z WIQ & DORIDY WIAMZ LGH EDGRNQMMYH Vi VAP + 1V GWHUIIMRQ DCDO] HV HBIPIRQ F\ FBV \R
DWHW KRZ FROMEX\IRQ SDWHLY H SHQEWMUH VADWI IHY  DQG P RELT) DUMRQ HIRW VKDSH IQUMDMYH RXWRP HY DQG YRIMU
HQJ DI HP HQWH IV VRKRDUWKLS 1V J IRXQGHG IQ WHRUHV R GHP RAUDWF HQJ DI HP HQADQG VRAIDAFDSIMIO DQG FROMEX\WMY \R
SRIA GHEDWV RQWDQUSDUHQR.  HTXIW DQG FYIE HEGXFDMRQ + 1V Z RUN SURYIGHV HYIGHQRH EDVHG UHFRP P HQEDURQV \R
VAUHQI \WWHQ [QFOMYH SDIMFSDURQ IO WP V Rl GLHPWEHP RAUDA DQG\R P 1\ DM \WH IQ OHQRH RN 1IGQDQRIDACHTXDMW 1Q
HOPRUDCSRIA P DNQJ & DURV 1V D UHFSIHQAR \WH $ P HUFDQ 3 RDMFDCE FIHQRH $ WRADIRQ' LYHWAW ) HIRZ VKIS ) UHGHUEN
' RAJOW' RARDGE FKRDUAKLS DQG ( WHWY - XVABHUR /- XBDQ5 HVHDUK $ WMBQIKLS DQG SDMFSDWMG 1O \WH
&DORGD ( GXFDMRQ3RIF ) HBRZ KIS 3 IRIWDP 3 IRHWIRCD® & DUBY KDV VHYHG LQ URBI DFUIRW |HGHIDODQG A
JRYHEP HOMCFOGQQ) WHS 6 * RYHGP HQV$ FFRXQIBELDN 2 11IFH DQG \WH & DORGID * RYHURW 2 IIFHR ) ICDQAH 7KHWH
H SHIHQFHV IQRWP KLY IQMEVASEDY DSSURDFK \R UVHDURK EUGIIQ) HP SILEDCDCDOMY Z W DSS@HG SRIR [P SDRW
&DUBMY BQ) \MP VRKROWD DI HQED FHQMY RQ DGYDQRQ) HTXIMIE®! GHP RFUDVE IQAMAMRQY \KURXJ K U RURXY UHVHDUFK
SXEQF VHYIEH DQG FRP P XQW HQJDJHG SRIF. BDGHYKIS



1 DARQDOYRXAKHW LDGXDW + RORUBRALHW "QGXPVIHV

+RZDUG 8QLYHUVLW\

(@, %X\BU
" HYHBSP HQBCB A FKRBJ\

( @I Y%X\BULY D FDQACDW IRUWH 3K ' 1Q GHYHBSP HQBCBM FKREBJ\ Z M D FROFHQMDMRQ LQ QHXURSW FKRBJ\ DWRZ DB

8 QYHYW 6 KH HDUHG KHUP DVMUR! VAIHQRH 1Q SV FKRBJ\ IURP + RZ DU DQG KHUEDFKHBUR! VAIHQRH [Q SV FKRBJ\ 1URP
7RZVRQS QYHWW Z KHUH VKH H FHBIG 1O \WH + RCRY & @IEDCB M FKRBJ\ $UHD R ) RFXV SIRIWDP  + HUUAVHDUK

LQYHMA DMV \WH GHYHBSP HQBAP STFDMRQY R SV FKRVRAD® K] IE HQYILRQP HOW RQ%DAN HP HJIQ) DGXGWIUMN. EHKDYIRU
IQYROHP HQNDQG VHD DRXMDA DURQ ( @1 KDV EHHQ UHFRIQ] HG Z MW WH 0 RWR XWBIQAQ) 7HDFKIQ) ) HIBZ $Z DUG DQG \WH

/ HIDR $Z DB IRUKHUZ RINDV/ HDG 7 HDFKIQ) ) HIBZ IRUWH 1 DIRQDO, GXFDMRQ 2 SSRUNQIW 1 HEZRUN 7KLY URGH IQYROHV

P HQRUQ) XQGHUJ UDGXDM IHIBZ V DQG HEXFDUQ KLI K VRKRROAXGHOW 1Q , QURGXFIRQ\R 3\ FKRBJ\ 6 KH 1V DOR \WH
&XOMUDCE RADQ DIRQ/ DERDRY FRRECDWUDM RZ DUG:8 QYHWW DERQIMGH 3 UGASDQQMHVMDRU U’ HEWD 5 REHW $V
DIRXQAQI P HP EHUR! \KH + RZ DU 8 QYHWAW 5 RILYNDUQ) & OE RQFDP SXV ( @1 UHP DIQV DRIYHD HQJ DI HG 1Q BDGHIKIS
FRP P XQW P HQRWKIS DQG YROQMHUVHYIEH 6 KH 1V Z HOBRVHG DQG HDJ HUMR HP EDUN RQ D FDUHHUIQ Z KIEK \KH Z [P DN\H
P HDQQJ IXCFROUEXMIRQY \R ERI \WH DFDGHP [E FRP P XQW DQG \WH EURDGHUFRP P XQW \WURXJ K KHUUVHDURK. DQG VXMBICHG
DGYRFDR. HIRW DIP HG DWP DU D@ HG\ RXW

5 DVKIGDW ROVKDCH ( VKR
3 KDUP DFHXW¥DG6 FIHCHHYV

5 DVKIGDVY RDVKDGH ( VKR LV D FDQAGDWM IRUKH 3K ' 1O SKDUP DFHXWFDOVFHQFHY DWW RZ DUG 8 QIYHWAW Z W

D UVHDURK IRFXV RQ QLI MICKHDEK WDQVIRUP DURQ KHDAK IQIRUP DMV DQG KHDEK RXWRP HY UVHDURK. 6 KH KRGV D EDFKHBU
R VAHQFH [Q SKDUWP DR\ DQG D P DAMUR! VAHGAH 1Q SKDUP DFHXWFDOVFIHQRHV IURP WH 8 QYHWWR! / IRV 1 LJHUD + HU
QWHIBMRQ H DP IQHV HBIPARQE KHDWK UHFRWG ( +5  DERSWRQ DQG UHDAGHW IRUKHDAK IQRWP DIRQH FKDQIH + ,(

[P SBP HQBMRQLQ 1 LIHUD Z W SDMFEXOUHP SKDVY RQ SKDUP DFMMISHYSHRRYHY DQG WHUURG! [Q P HAFDMRQ VDIHW DQG
FDUH FRRUBGDVRQ 5 DVKIGDWKDV FR DXWRUHG SHHUUHYIHZ HG SXETFDVRQV 1Q IRXWDY IQFGGAQ) 7 HBP HAFIQH DQG H + HDGK
" WFRYHU2 QFRBUJ\  DQGWH - RADCR 5 DADADQG ( WQE + HDAN' IVSDUMHV DGGUMQ) RSIEY UHDAMG VR \MBKHDGK

XU} DIRQ FDQFHUJ HQRP IFV DQG KHDAK GVSDUMAV 6 KH KDV SUHVHQMG KHUUHVHDURK. DWDMRQDCDQG LOAMMRCDARXP V
VXFK DVWH5 &0 , & RIHUHQFH + RZ DUG:8 QYHWAW 5 HVHDURK : HHN DQG\WWH $ P HUFDQ $ WRADIRQR! & RBUHVR

3KDWP DR\ $QQXDA® HAY 5 DVKIGDWY D IRXUMP H UHFSIHQAR \WH ( GZ DUG$ B DQGHUYRXFKHW RARDCS FKROWY
$VWMBQIKIS DQG Z DV DZ DUEHG \WH 3 UMGHQIDO RG0 HEDCE \WH 3 UMGHQAR 1 LJHUD IRURXMEQEQ) FROMEXURQY \R
VRAHW 6 KH DOR UHFHYHG WH %4-\WY HP DB/ HAMUHUS Z DG IURP SKDUP DR\ \AMGHQN DVWKH 8 QYHWW R, GUQLQ

UHFRI QURQ R H FHOIGFH IQWDFKIQ) DQG P HORUKIS $ & HUMHG DWRFIDW LQ KHDEKFDUH IQIRUP DMRQ DQG P DQDIHP HOW
VWPV &$+,06  KHUVFKROUD Z RUN I VIWDWG DWKH IQMYHRIRQ R SKDUP DR\ SUDRWFH DQG GLI MICKHDAK, LQIRUP DIV
Z 1\ \WH JRDCR! LQIRWP 1Q) GDWI GUYHQ DSSURDFKHV R UHGXFLQ) KHDEMFDUH GVSDUMIAV DQG P SURYIQ) KHDAK RXWRP HV 1Q
XQGHWHYHG VHWRI V
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+DQQDQ + NI L
6RADQ RW

+ DQQDQ + M) LIV D FDQAGDW IRUWH 3K ' 1QVRADZ RIN DW RZ DUG 8 QYHWAW Z KRVH VRKRDUWKLS IRFXVHY RQ P HQBO
KHDEX DP RQJ [P P LJIWDQN UHXIHHV DQGO XVIP VIQWH  VWAHQMY  + HUGMHVIMRQ H DP IQHV \WH 6\ UDQ GDVSRD

H SRUQ) KRZ \ RXQJ DGX@V QDYLI DWW UHDI IRXV DQG FX@MUDAGHQMW EHBQIIQ) DQGZ HOEHQJ Z WIQ UDFIDQ HG DQG
VRARSROWFDCOFRQM W + DQEDQY DFDGHP [E WDIQIQ) LM UDWY UAVHDURK. FARIFDCBUDRWAH DQG\MDFKIQ) 6 KH KDV VHUYHG DV
D UAVHDUFK DWIMBIQWRQ P XE@B®! FRP P XQUV HQJ DI HG SURVFW H, DP IQIQJ 0 XVIP UHDI IRXV DI IAIDMRQ DQG VDI IAIDMRQ DQG
\KH HOXFDIRQDCDQG SV FKRVRAIDCH, SHUHQRHV R 0 XVIP \ RXK + HUZ RN KDV EHHQ SXEQKHG IQ7D\ ®U ) DGRV DQG
SUHVHQNMG DVWP DIRUCDIRCDOFRQIHHGRHY IQFGAQ) WH $ P HUFDQ 3 W FKRBJ IFDCE WRADIRQ $3$  \WH & RXQRIORQ 6 RADO
© RIN( GXFDIRQ &6: ( $QQXDCBURIWP 0 HHMQ DQG\WH 6 RAHW IRUB RADQ  RINDQG5 HVHDUK 66: 5 $QQXDO
&RQUHHIH +DQDQIVD&6: ( 0 IORINV) HIRZ VKIS 3URIWDP ) HBZ DQGDQ66: 5 5,6( ) HBZ 6 KH HDUGHG KHUP DWMU
R VRADZ RWIURP \KH 8 QYHWW R 0 DY OQG J UDGXDILY Z W KLI KHWIKRQRWY DQG UHFHIYIQ) WH %HKDYIRUDO HDGK

: RINRUH , QiMJ UDWRQ 6 HYIFH DQG ( GXFDIRQ %+: ,6( ) HIRZ KIS 6 KH KRGV D EDFKHBUR VAHQFH IQ SV FKRBI\ 1URP
0 DU P RXQA8 QYHWAW ,Q DAGMRQ R KHUVFKROWD Z RIN + DQQDQ LY GFHOVHG Q0 DI OQG DG Z RIW D& KIGLHQY 1 DIRQDO
+ RVSMIOSURYIGIQ) FDVH P DQDI HP HQWDQG SV FKRHGXFDUMIRQ IRU\ RX\K WDQUMRQQ) VR DXONDUH 6 KH KDV \BIXI KWDQG
VXSSRUMG P X@B®! XQGHU IDGXDWM DQG J IDGXDW GIYHOFRXWHV IQ VRADCZ. RINDQG SV FKRBJ\ $ GHAFDWMG VFKRDUDQG
DVSILIQI HGXFDWRU VKH LV FRP P WG \R P HQRUQJ 1 XWMUH VRADCZ, RUNHY DQG DGYDGALQ) FXGMUD@® UHVSROUYH P HQBCKHDIN
FDUH IRUP DULQDD HG FRP P XQUHV

6WSKHQ1Z DJZ XJIKIDIZ X
&RP SX\WMU6 AHQRH

6 \WSKHQ 1 Z DIZ XIKIDIZ X IV D FDQEAGDW IRUWH 3K 1Q FRP SXWUVAHGQFH DWW RZ DUG 8 QYHIAW Z KHUH KLY GMWHITAIRQ

UAVHDURK IRFEXVHY RQ VHRXUQ) DXVRQRP RXV DQG HP EHGGHG VL VAP V WWURXI K FURW @\ HUDCDOMY R I1UP Z DUH LXQIP H

HQILQHV DQG URERWF P IGEBIZ DU + 1V Z RINH] DP IGHY VWKFUWUDCH, HPXIRQ YXQHDEIOMAY IQFOGQ) W MP FDOBIYHO

IILUP Z DUH \BP SHUQ  VSHREXOMYH WSH FRQIXVIRQ LQ MVIQ P H FRP SIBIG - DYD6 FUSW QIIQHY DQG XQUDIH GHVHUDD DURQ 1Q

526 P LGEBZ DUH XVHGIQ URERIF DQG P\ EHUSK\ VIEDOA VWPV + IV UAVHDUFK DGYDGFHV SUDPIFDOMPKQTXHV | RUGHMAID)

DQG P MJ DI H HIXRQ IGZ YIROMRQY DRIRW VA VP @\ HY + H 1V \KH BDG DXWRUR! D SHHUUHYLZ HG UHVHDUFK SDSHURQ

526  GHVHUDD DIRQ YXQHUDEIDMA SUHVHQMG DAWKH ,( ( ( 6,&( ,QMEDIRQDDE\ P SRUXP RQ6\VMP ,QMIUDIRQ 6,
IQ&DQ~Q 0 H IFR Z KHUH KLV Z RUN IGHQIMHG D SUHYIRXV® XQERFXP HQWMG YXQHUDELDN 1Q Z IGHD GHS® HG RSHQ

VRXUFH 5 2 6 DQG FROMEX\MG \R YHQGRUDFNQRZ BIGI HG VHEXUW 1], HV 6 WSKHQ KDV FRP SGMYG UHVHDURK DQG VHRXUW

HQILOHHUQ IQMOVKISV DV SSBI $2 1 DQG$ XWGHWIN FROUEXUD] W SURGKPWHRXUNWY \WUHDWOMM® HQFH DQG DSSOHG

VA VIRP V VHREXUM IQUMIDMYHV + H KDV EHHQ UHFRJ Q) HG IRUKLY VRKRDU® FROMEXURQY DVD' HVLIQ$ X\RP DIRQ & RQHUHGFH

' $& ) HIBZ DQG DV D UFISIHOAR \WH $ SSBI + %&8 6 FKRDWAKIS DQG K1Y GRARDAHVHDURK KDV UHFHLYHG VXSSRWWURP

$P D] RQ +H DOR VHYHV DV 3 BMGHAR \KH + RZ DUG 8 QYHWW FKDSWUR! 8 SMBQ3L( SUBQ 83(  +HKRDGV D EDFKHBU

R WRKQREJ\ [QP DXHP DUV IURP \WWH ) HGHUDGB QYHWAW R 7HRKQREJ\ 2 ZHUIL 1 LJHUD DQG D P DM GHIUHH [Q

F\ EHWHRXUW DOG GHERUW 1URP \KH 8 QYHWIW R! 1 HZ + DYHQ + v VFKROUD QMU FHOMURQ VWHQI \WHQIQ) WH VHEXUN

DQG UMOHGFH R Vi VWP V FUMFDOR P RGHUD L UDMIKPXUH DQG LOGOY
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2 OXXZ DEXNXQP L2 O@IEXWX
3 KDUP DFHXW¥DGS FIHCHHYV

2 OZ DEXNXQP L2 OMEXVH LV D FDQAGDWM IRUKH 3K ' 1Q SKDUP DFHXWFDOVFIHQFHY DW RZ DUG 8 QYHWW + HUUHVHDUFK
IRFXVHV RQ GHYHBSIQ) QRYHOBU HMG GXJ GHIYHY M AP V IRUMH WHDW HQWR! SDQRUHDWF FDQRHU RQH Rl \WH GHDGDAWW
DQG P RWELLIEX@FDQRHWY \R WHDW7 KURXJ K \WH + RZ DU 8 QLYHWAW & HOMUR! ( [ FHEBIGRH VKH KDV SDMFSDWMG LQ P XIS
FRKRUV R WDIQIQ) QH W HQHIMRQR! 67( 0 BDGHY 6 KH FXWHQ® VHYHV DV 3 BMGHOAR \WH $ P HUFDQ $ WRFADURQR

3 KDUP DFHXWFDO6 FLHQIWW $$36 + RZ DUG 8 QYHWW & KDSWUDQG DV D * UDGXDWM 6 FKRRCH P EDVWDGRU URBV WURXIK

Z KIFK VKH DRYHD SURP RV VYGHONEHYHBSP HOADQG XSKRGV \KH 8 QYHWIWY DFDGHP [E UHSXVMRQ 3 URUVR RIQLQY

+RZ DG 8 QYHWAW VKH HDUHG D P DWMUR! VAHQRH LQ SKDUP DFHXIFY Z MW GMIPURQ  DQG EDFKHBRUR! SKDUWP DR\ GHIUH
Z 1\ MIGAIRY 1URP 2 EDIHP L$Z RBZ R 8 QYHWW 1 LJIHUD 1Q DQG UHVSHAIYHD 6 KH KDV FR DX\KRUHG VHYHUDO
DUFBN 1Q SHHUUHYIHZ HG IRXUEDO DQG SUHVHQMG KHUUVHDURK 1.QE.Q1V DWHYHIDFRQHIHQRHY |, Q UHFRIQUIRQ R KHU
DFDGHP [E H FHIIQFH DQG UHVHDUFK FROUEXUIRQY 2 OZ DEXNXQP LZ DV IQGXPMG IQR 6 LIP D; L 7KH 6 FIHQME 5 HVHDUK

+ RQRUB RAHW 1Q 6 KH LV D IRXUWP H BHRISIHQAR WH ( GZ DU $ ®f DQGHUYRXFKHW RARIDO) HARZ VKIS DQG D UHASIHQW
ROKH( WHAW - XWVBHUR /- XIDQ* UDGXDWM 5 HVHDUK $ WIMIBIQAKIS \EZR KLIK® FRP SHWMYH DZ DUBV VXSSRY
RAMEQEQ) JUDGXDIM VFKROLY 2 OZ DEXNXGP LIV FRP P WG \R KHUBQ) WP JRDCR EHFRP IQ) DQ DFFRP SO/KHG HOXFDRU

DQG UHVHDURKHUGHGIFDWG VR P HQRUQ) DQG WDIQIQ) 1XWHUH VRHQINAW

1 HYRQ3KDP
+ LJKHU( GXFDVRQ/ HDGHUKIS DQG3RIR 6 WAHY

1 HORQ3KDP 1V D FDQAGDM IROWH 3K ' 1Q KL KHUHGXFDMRQ BDGHYKLS DQG SRIA VWXAHY D RZ DUG8 QYHWAW + 1V
UAVHDURK H] DP IGHV LOAMMRCDCDFFHW \WDQVIHUSDWZ D\ V' DQG VDWW IE H SDQUIRQ LQ KLI KHUHGXFDMRQ Z W D IRFXV RQ
+ MRUED® %DFN & RGU HY DQG 8 QYHWAA + 1V GMHIBMRQ 2+ %&.8 V DV 7 IDQVHU2 SWRQV 1Q & DORGID %DFN ( DWYD\
&RP P XQW & R H 6 \MGHOM.$ Z DUHQHW ) IWDQG ( QURT HONQMQIRQY 2 XVHV D P I HG P HWRGY GHVLI Q\R DQDO] H KRZ
%DFN FRP P XQW FROUH WXGHQN YIHZ + %& 8 V DV YIDE®! WDQUHUGHDIRQY DQG KRZ. IQAMMRCDCSUHVHGFH FX@UDO
DO QP HQADQG UHI IRQDAFRQM, WAKDSH HQUR® HOAGHAMRQY 1 HORQY VRKRDUKLS 1V J URXQEHG 1Q UAVHDUFK. SUDRIFH
WDGMRQY DQG DSSTHG IOAMMRODAHVHDURK + 1 Z RN IQMI DMV SRTF. DQDOMY RU DQ] DIRCDOADWI\  DQG FRP P XQW
HQIDIHG IWDP HZ ROW R IQRP KRZ IQAMMRQY SXWXH H SDQURQ Z KIBI P DIQEIQIQ]) P MRQ IQMI UMY DQG WHGHOANFHOMUHG
RXWRP HV * XIGHGE\ &X@UD® 5 HBIYDQ/B HGDURJ\ DQG&RP P XQW & X@UDQ HDAK KLY UAVHDURK FHQMY VWBNHKRGHU
SHWSHPYHV DQG SRMRQV FRP P XQW NQRZ ®IGJ H DV D FUMFDCFRP SRQHOWR! [QAMAMRCDCSOQQAQ) DQGJURZ\K + 1V
VFKRO® Z RUN KDV EHHQ SUAVHQIMG DWDMIRGDCDQG UHI IRQDADFDGHP [E DQG SIRHWIRQDAFRQHUHQFHY IQFGAQ) + DYDUG
8 QYHIMMY $2 && WH$3$+(  DQG \WH 1 DURQDCS WRADMRQ | RUYEDFN & XGMUH & HQMY FRQHUHQFH + H FXWHQ® KDV \ER
UHVHDURK P DQXVFUSW XQGHUUHYIEZ. |RFXVHG RQ KL KHUHGXFDMRQ BDGHUYKIS DQG$, ,Q DEAMRQ\R SHHUBHYIHZ HG
VFKRDUAKIS 1 HORQ KDV FROUEXWG \R J IDQAXQGHG UMVHDURK LOAMAIRCDOMHSRW DQG FURW VHRRUUAVHDUFK. SUDRIFH
SDUZHWAKISV WDWQIRP HQR® HONAMDWI\  LQIUDWIKPUMUH BHDACHW DQG Z RINRUFH DO QHG DFDGHP [E SURT WP P 1Q)

1 HORQLY D FXWHOAL 6)  IXQGHG YRDGHAQ) 3 DMFASDIRQ 5 HVHDURK DQG 7 WDIQIQ) & RQRWXP ) HIRZ DQG KLY ZRWN
DGYDQFHV SRIF\ UHBIYDQABHVHDUK RQ HTXIW DFFHW  DQG IQAMMRCDAFDSDAW 1Q KLI KHUHGXFDURQ
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3DROD <X
(QOK

3DRD < X@QL/ D FDQAGDM IRUNH 3K ' 1Q( QI@K DWW RZ DUG 8 QYHWAW IQWWH' HSDWW HQAR! / MAIDWUA DQG ;- UMZY
VSHADQ LQJ 1Q & DUEEHDQ DQG GDVSRUE QMUY + HUUHVHDURK |RFXVHY RQ & DUEEHDQ @MDY Z DMUERGHY DQGK\ AR
FUMY 1O \WH EQH KXP DQUAV F@P DM KXP DQMAV THP IQMWNAXAHY DQG SRARRBQDOAXGHY 3 DROIY AMHIBMRQ LV
\MQEMYHD \MBIG2/ MDY +\ AR &UVHY 7KH3R-MEVR : DMUIQ&DUEEHDQ: RPHQY: UMY Vo VWP

VKH Z DV DZ DUEHG D - XWV XIDQ* UDGXDWM 5 HVHDUK $ VWIMBQWKLS 3 DRO LV FXUWHQ® D J IDGXDWM ( QI QK IQAKPRUDW
+RZ DG WDFKIQJ , QARGXPURQ\R & DUEEHDQ/ IWADNUH \WURXJ K IQMEVASEDY P XGVP REDADSSURDAKHY \R QRQ ( Q@K
P DAY 3UHYIRXM® \KHZ DV D+ RZDUGS QYHWW: WMD) & HOMUERDFK D &81<' RPIQFDQ6\WAH ,QAMAM ' 6,
6 XP P HU,QM®D DQGD VAMGHQADGYIVRUIRU7 KH 6 P MVRQDQ$ P HUEDQ$ W XVHXP 6$$0  H KIEIW7 KH 6 KDSH R
3RZHU 6\RUHV R 5 DFH DQG$ P HIFDQ6 FXGWMUH 3 DRD DOR VHYHG DV \WH +RZDUG* IDGXDW ( QI @K 6 \MGHQN
$SWRADIRQ * (6$ 9 1FH 3 UMGHQWS KH LV \WH FR DXWRUR! D |RWKFRP LQJ ERRN FKDSWUHQMBIG 2+ %688 ©  UMZY & HQMY
&RQUURQIY WH & DQRQY] HG & REXVE 1Q WH HAWMG FROFURQ: UM & HQMY DQG$, * HQHIDMDY ( DU & RQYHWDIRQYY
© $& &BDUQIKRXVH 3 DRD KDV SUMVHOMG KHUUHVHDURK DWDIRQDADQG IQMEODWRQDOFRYHHGAHY IQFOGQ) EXWRW

@ WG \R \WH 0 RGHQ/ DIIXDIH$WRADIRQ 0/$  $ QXD RQYHQRQY \KH &DUEEHDQ' LJMBQ ,,
&RQHHGFH \WH & DUEEHDQ 6 WAHY $ WRADIRQ &6$ &RQAHHQFH \WH < DOI YRXFKHWE RJHUHQFH WH
- HVWQEDQ/ MWDK : / &RQAHHGFH DQGWH &R®UH/ DQIXDIH$WRADIRQ &/ $  $ QXD RQYHAIRYY

3 DRD UHFHYHG KHUEDFKHBUR DIW 1Q ( QIQVK Z 1\ D P LQRULQ HYLRQP HQBOFHQFH 1URP. %DUDUG & RBUH 1Q

0\ DK 5 DWHU
$ W RVSKHUE 6 AHQRHV

0\ DK 5 DWHULY D FDQECGDWM IRUWH 3K ' 1Q DW RVSKHUE VAIHQRHV DW- RZ DG 8 QYHWW DQGD 1 2 $$ & HOMUIQ

$W RVSKHUE 6 AIHGFHV DQG0 HMRIRBJ\ 1&$6 0 ) HBZ -+ HUGMHIBARQ UHVHDUFK IREXVHY RQ 1P SURYIQ) \WH SUHGAEURQ
R WRSIFDOR FEQH LOMUW DQG ARKPXUH \WURXJ K B HMG HYDOOMRQ R SK\ VIEDCSDUDP HMUL DMRQ VFKHP HY DQG GO
DWIP LOMRQ DSSURDFKHV Z MIQ \WH + XUWFDQH $ QDOMY DQG) RUHFDWS\ WP +$) 6+ HUZ RUNHP SKDVI] HV WH URBI R
FXP XGV SDUDP HU DIRQ HORDIGP HOWDQG GHWDIGP HOABURFHVWHY DQG P IFURSK\ IEDAUHSUAVHQBMRQY 1Q UHJ XOMEY WDSIG
IQMLIEDMRQ DQG LQQHUFRUH HYRGMRQ R KXWIEDQHY 0 \ DK FRQGXFW KL K UHVROMRQ QXP HUFDOVIP XOMRQV RQ1 2 $$
KWK SHURWP DQFH FRP SXWQ SOMRUP V DQG YDIEDW P RGHIRABXVWKVIQ) VDM@AM UDEDU DQG EHVWARDFN REVHIYDURQY 6 KH
KDV ®IG SK\ VIEV VHQUMYIW H SHUP HQW H DP 1QQ) P X@8®! FRQYHAMH VFKHP HV IQFOIAQ) 6$6 7IHGY. ( DQG5$6 ZIKD
SUP DUV FDVH VMG RQ+ XWEDQH ,DQ + HUUAVHDURK LOMI UDWV GDJ QR DQDOVHVY R QMW EIDV SUHFISMIMRQ
VWKFUMUH DQG G QDP LFDCBURFHVWHY UHBIYDQWR RSHUIDMRQDARUHFDMIQY 6 KH KDV SUMVHQMG KHUUHVHDURK DWIDMRCDO
VAHQME P HAMQIV IQFAQ) \WH $ P HIFDQO HWRURE IEDCE RFALEN $ QQXDAD HAY  DQG KDV SDWFLSDWMG [Q FRIDERIDIYH
UAVHDUFK DRIV Z W 1 2 $$ 1V + XUIFDCH 5 HVHDUFK ' IYIMIRQ DQG ( QYILRQP HQIIAD RGHEIRY) & HQMU + HUDFDGHP IE
DFKIHYHP HQW LQFGGH FRP SHIMYH | HIBZ VKISV DQG DGYDQFHG WDIQQ) 1Q QXP HIEDCY HDWHUSUHARIRQ WRSIFDO

P HMRIRBJ\  DQG GOV DWIP IDMRQ 7 KURXIK KHUVFKRDWAKIS 0 \ DK DIP V \R EUGI H UAVHDUFK DQG RSHUDMRQY R DGYDQRH

KXWIEDCH | RIHFFDWWNODQG VRAHWMBAHMIHOFH
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- R\ @QH & KHSNRUU
1 XONQ

- R\ @H & KHSNRUULY D SRABRARIDOHEZ DVWKH - RKQV + RSNQV 8 QYHWAW - +8 6 FKRRCR 1 XWQ) - R @HY UMHDUK
FHOMY RQ BIYHIIQ) GLJ MYCKHDEK \RRY' \R [P SURYH FDUH DFFHW DQG FKURQIE GVHDVH P DQDIHP HWDP RQJ P HAFD®
XQGHWHLYHG SRSXOMRQV [Q 6 XE 6 DKDUDQ'$ IUED DQG \WH 8 QIMG 6 \BAMV - R\ @ZH 1V WH IRXQGHUDQG H HEX\WYH GILHARUR! \KH
0 Z DQID] D & DQFHU, QUDIYH D QROSUR IVRLI DQYJ DURQ GHAFDWMG \R EBDWDQG FHIYIEDGFDGFHUSUHYHQUIRQ DP RQJ LXUDO

®Z IFRPHZRP HQIQ. HQ D - R\ @H DOR KDV VHYHG DV D ERDUE P HP EHUIRUWH 0 DMMUFDLG ) RXQEDMRQ 6 FKRDLY
3WRIWP DQGFR IRXQGHGWH - +8 6 FKRROR 1 XWAQJ , QMEIDMRCDCE WGHQN 2 UDQ] DIRQ - R @H UFHYHGD 3K'  GHIUH
IQQXWQ) IRP -+8 DQO 6 GHIUH IQJ@EDKHDAK SRR 1URP \KH 8 QYHWIW R ( GCEXUK DQGD%6 GHIWHIQ
QXQJ Z W D P IQRULQ KHDAK SURP RIRQ DQG UWN BHGXRIRQ IURP 0 1FKLI DQ 6 B 8 QYHWAW - R\ @H KDV EHHQ \WH UHFLSIHQW
R WH 5 HYHHQG 0 HOLQ % 7XJJ®! ( DWWDGHP RUH &RP P XQW ( [ FHBIQFH $Z D\ \WH -+8 ' RARDO UH' HVJQ
&DUHHU,P SDPV$ Z DUG WH 2 QFRBJ\ 1 XWAQJ ) RXQEDWRYQ' RARUDY GXFDMRQ 6 FKRDUWKIS \WH 0 DWMUIFDUG ) RXQEDIRQ

0 DMy 6 FKRDWAKIS DQG \WH 0 DWMUIFDIG ) RXQEDMRQ 9 IMRQDY / HDGHU$ Z DUG 8 G DMO - R @H DIP V \R BDG DQG
FRIDERDM RQ GLJ MM HQDEGIG FRP P XQW HQJ DI HG UMVHDURK \R DGYDQRH KHDGK HTXIW Z K1 P HORUQ) \WXGHQW DQG
WMDIGHHV IURP LXUDCDQG P HAFD® XQGHWHYHG FRP P XQUHV

YDIBA +RE® HY 6 SHOFHU

6 RADADQG Y4KDYIRUDGB FHQRHV
EKRPH # MXHX ZZZ GNHAQFRP IQEDIGA KRPHVVSHOFHUPSK ~ E  E

YDIBA + RO HV 6 SHQFHULY D FDQAGDW IRUWH 3K ' 1Q VRADADQG EHKDYIRUDOVFLHQRHY DVIKH - RKQV + RSNQV 8 QYHWAW
-+8 Y%BRP EHUJ 6 FKRROR 3XETF + HDWN %63+  %DIBh )/ UVHDURK IRFXVHY RQ WH UHOMRQUKLS EHE HHQ VRFIDCP HAD
DQG KHS VHHNQI EHKDYIRWY [RUP HQIBCKHDAK DP RQJ %DFN\ RX\K $QHP HUIQ) KHDAK HTXIW [HGRZ IRUWH $ P HUFDQ

" IDEHWV $WRADIRQ $' $ DQGDP HP EHUR WH$' $ 7\SH GIDEHMAV FRP P WkH %DIGA DOR KDV VHYHG DV SURJUDP
FRRUB.CDWRUIRUWH %DFN + HDGK ( [ SOIQHG ) RXQGDMRQ DQG SUMGHONR WH 96 3+ %6DFN* UDGXDWM 6 \WGHQ/S WRADURQ
YDIBN KDV P HORUHG\ RX\K 1Q SDIKZ D\ V \R KL KHUHGXFDMRQWWURXI K WH : - KIMQJ |, QMIVKISV 1Q 6 AHQRH DQG ( QIICHHUQ)
SWRILP WH-+8 ' LYHWW 6 XP P HU,QMOQWKIS 3UIRIUP DQG' HIW6LIP D7KHE 6 RIRIMWV ,QFRIBRIDWG YDIBh UHFHYHG
DQO 3 + GHIUHH IQ SRSXOMRQDQG IDP O KHDAK IURP & ROP EID 8 QYHWAW 0 DI® DQ6 FKRRCR! 3 XEQF + HDGK DQG D %$
GHIWH IQVRAR®J\ Z W D P IQRUIQ SXEQF KHDAK IURP 6 SHE DQ&RMUH %DIBA KDV EHHQWH UHFISIHOAR \WH 1 DIRQDO
,QAMAM R 0 HQEO HDAN' DB, QiMJ UDWIRQ | RU& DXVDQ QI HUHQRH 1Q %4HKDYIRUDOF HDAK 7 WDIQIQ) $Z DU \WH $ P HUFDQ 3 XETF
+ HDAN $ WRFIDURQ $ Z DG IRU2 XWABIQEQJ © RINIQ$ BRKRO7REDFFR DQG2 WHU' KJV DQG \WH 3 HAR =DP RUD < RXQJ

/ HDGHY 6 FKRDUS$ Z DG 9D\ DOR LV DQIQGXPAMH R \WH' HIB $ GKD 3 L+ RQRUS RAHW DQG\WH' HIWB 2 P HID + RQRUDY
6 RAHW LQ 3 XEQF + HDIK. 8 GIP DMO ¥DIB\ DVSILHV \R EHFRP H D ®DGHUIQ QLI MICEHKDYIRUDAKHDEK UAVHDUFK. \WDQUOMEY
W RURXV VFKROWKLS LOR DRURCDE®! VWIDWMI LHY \KDWP SURYH SRSXOMRQ KHDEK RXARRP HV
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$QIHIFD/ RSH

YRP HAFDQ, QI IQHHUQY
DBSH  # MXHX 777 GNHAQFRP 1QDQIHIFDBSH)

$QIHIFD/ RSH| IV D FDQAGDWM IRUWH 3K ' 1Q EIRP HAIFDCHQI LQHHUQ) DVWKH - RKQV + RSNQV 8 QYHWAW -+8 6 FKRRCR
0 HAFIQH $ QIHIFDY UHVHDURK IRFXVHV RQ QHXURP RGXOMRQ \MFKCRE] IHV DQG XGMDVRXQG EDVHG P HAFDAGHYIEHV IRU
FDUERYDVFX@UDQG QHXURE IFDCDSSTFDMRYY. $ QIHIFD KDV P HQRUAG P DQ VWHGHQN IQWH OE 1URP KL K VFKRROANGHQWV
\R P HAIFDOMDIGHHY VXSSRMQ] \WHP 1O \WWHUSXWXIWR JUDGXDWM GHIUHHY $ QI HIFD KDV VHYHG DV \WHDVXUHUDQG J IDQW
Z UMMUIRUWKH - RKQV + RSNIQV 7 IDQUIDMRCDAL HXURHQ ICHHUQ) 7 HRKQRBILHY 1 HEZRUIN. SURP RIMG VAIHQRH HGXFDIRQ LQ
%DEP RUH & W SXETF VFKRRY DV D BDCHUZ W 6 FIHGFH 1Q$ FUIRQ DQG KDV DGYDQRHG SDWZ D\ V \R KL KHUHGXFDURQ IRU

\ RXAK WURXIK WH: ,6&,( 1&( DQUG-+8 YDVE 6 FIHQRH , QAMAM VXP P HUIQMOQWKIS SIRIWDP V $QJHIFD BFHYHGDQO 6
GHIUH 1Q EIRP HAFDCHQIIQHHUQ] 1URP - +8 DQGD %6 GHIUHH IQ EIRP HAFDCHQIICHHUQ 1URP \KH 8 QYHWAW R

: IVFROMQ 0 DAVRQ $ QJHIFD KDV EHHQWH UHFISIHQAR \WH 1 DMRQDOB FLHQAH ) RXQEDMIRQ* UDGXDWM 5 HVHDURK ) HIRZ VKIS
0 HFGI- / HH &KDQFHRY 6 FKROWKIS + [@DB! 5 HVHDUK ) HIRZ VKIS - HOVHQ) DP 1O ( QIIGHHIQ) 6 FKRDUKIS DQG

1 ( (' 6FKRDUKLS 8GP DWO $QJHIFD DVSIUHY \R DGYDQRH WH IURQIHUR QHXURHQI IQHHUQ) DV D VAHQIWAND WH

EIRP HAFDAQGX\WWY  GHYHBSIQ IQQRYDWYH P HAIFDAGHYIEHV \WDWIHYRGMRQ] H QHXURFUMFDAFDUH DQG HQKDQRH SDWHQWV
TXDOWR @H ' UWYHQE\ DFRP P W HQWR VAHQME IQFGMYIW $ QJHIFD SOQV R EUG) H \WH OQI XDIH J DS 1Q KHDAKFDUH B\
QWHP LCDW FUMFDOQHXURE LEDCKHDAN! LQIRUP DMRQ\KMURXJ K. 6 SDQVK @QI XDJI H P HAD QHE RUNY DQG GFDAFRP P XQW
RUDQ] DARQYY ) XUKHP RH $ QI HIFD IQMQGY \R HMBEQ/K QDMRQDAQMOVKLS SISHIHY \WDWARQLHAWH [VSDQE VFKROW \R
FDUHHY 1Q UAVHDUFK DQG GHYHBSP HQVHQUXUQ] \KDVWIH CH, W HQHUDMRQ VXFFHWIX@ CDYLI DWWV DQG GGV \WH [XWMUH R
EIRWFK

$XIXWAQDO HQVD . ZIR
0 HQBO+ HDWK
DP HOVDN # MHEX ZZZ GNHAQFRP 1Q DXIXWWDP HQDNZ DR

$XIXWILD 0 HQVWD . Z DR IV D SRAWERARIDAHMZ IQWH' HSDUWY HOAR 0 HQIOF HDGK DVWKH - RKQV + RSNIQV 8 QLYHWAW

-+8 YBRP EHJ 6 FKRROR 3XETF + HDAK %63+  $XIXVICDV UHVHDURK IQWMI UDWAV \ RXK HQJI DI HP HQAP I HG P HKRGY
DQG P SBP HQBMRQ VAHQAH \R H, DP LQH KRZ XUEDQ HOYLURQP HQW VKDSH \ RXW P HQBICKHDAK J BED® DQG 1Q 9D RUA

$ QIHIFD KDV Z RINHG Z MW WH & HQMY IRU IVHDVH & RQARCDQG 3 UHYHQIRQ DQG\WH : - RIS+ HDAK 2 L DQJ DMRQ DQG VHYHG
DV D\ RXW FRP P MMRQHUIRUWH 6 HFRQG/ DQFHW&.RP P MRQ RQ $ GREMAHOM HDGK DQG:  HOEHQI $XI XD LV

FRP P IWHG R SXETF VHYIFH VHYIQJ DV DQ DP EDWDGRUIRUWH %6 3+ DGP MRQVDQG,' $5( RIIFHV D ERDUG P HP EHUIRU
' HWP 2 P HID$GKD DQG D UHSUHVHQIMYH RQWH %6 3 + ' RFRUDGE WCHOA& RXQAO$ XIXVID KDVP HORMHG.  \ RXW
\RURXJ K \WH + RSNQV + ( $7 &RSBV DQG\WH %R VDQG* LY & GE  SURP RIMG XGHQWP HQBCKHDEK \WURXJ K \KH 8 QYHIAW R
© DKIQI\RQ' HDQY $GYVRY & RXGAODQG H SDQEHG DFFHW \R DI RUEDE®! KHDEK IQUXUDQFH IRURYHU UHMGHOV
\WURXJ K \WH QRBUIRIVIAH - HYH 6\IRQI $XIXVICD BWFHYHGD 3K GHIUHH IQP HQBICKHDGK IURP -+8 DQO 3 + GHIUH
LQ EHKDYIRUIDOVAHQAHY DQG KHDGK HOXFDMRQIURP ( P RY 8 QYHWAW DQGD %$  GHI UHH 1Q QHXURVAHQFH DQG J BEDO
GHYHBSP HQAAMGHY IURP \KH 8 QYHWAW R 9WIQID $ * DWV 0 LOIQQXP 6 FKRDUDQG 5 KRGHV 6 FKRDUKIS ) ICDDMW
$XIXVAMED KDV EHHQWH UHFISIHQAR \WWH 3DXC® / HP NDX 6 FKROUWKIS 8 QYHYWAW R 9 ILJIQID ( FKRY 6 FKRDU$Z DG ' U
$® D$CDP V6 FKRDU$SZ DG DQGWH:  RP HQY , QUIDMIYH & KDBIQIH IOR & KDQIH $Z DG $XI XVID DVSIUHV \R BDG
DQVIRUWP DMYH UMVHDURK DQG SRIFHV \WDWAKDP SIRQ\ RX\K DV SDWZHY 1Q DGYDGAQ) J GEDCP HQBICKHDEN HTXIW
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$ BNDQGLD 0 RQWQR 5 RP HR
&KHP IFDODQG YARP RBFXOU( QIILGHHUQ)
DP ROMBQ # MHGX 777 GNHAQFRP 1QDBIBQAD P RQBGR URP HR

$®NIQED 0 RQBCR 5 RP HR IV D SRABRARIDAHEZ. 1Q FKHP IFDADQG EIRP RBFXOUHQI LOHHUIQ) DVWKH - RKQV + RSNQV
SQYHWW -+8 : KM 6 FKRROR ( QICHHUQ) $®GMQADY UAVHDUK IRFXVHY RQ GHYHBSIQ) DUMFADAQMM HQFH GUYHQ
DQIERG. GHMJIQP HNRGY \BUHIQ] *  SURMOQ FRXSBIG UHFHSWRY DV Z HODV GHVL QQJ \WHUDSHXWF DQIERGHY |RUFDQAHU
WHDW HQWV' $ BINBQGLD KDV VHYHG DV YIEH SUAVIGHQAR J HQHUDADIIDILY IRUKH - + 8 6 FKRRCR! 0 HAFIQH * UDGXDWM 6 \WGHQW
$WRADIRQ D P HQRUZ M 6 AHQAH 1O $ PURQ EUQILQ) 67( 0 HEGXFDMRQ R YD RUH & W\ RX\WW DQG D YROQMHUZ W

+ XQIU + HDWWSUHSDUQ) KRP H FRR\HG P HD | RUFKIGIHQ DQG 1DP LIV IDAQ) 1RRG LQVHRXUN 1Q 9DEP RUH & RXQIV
$ONQAD BHFHYHGD 3K ' GHIUH IQEIRFKHP MY FHOXOU DQG P RBFXOUEIRBI\ IURP - +8 DQGD %6 GHIUHH LQ EIRBJ\
IURP 6 WO DU V'8 QYHYAW $ BMAQGLD KDV EHHQ UHFRIQ] HG DV D 6 WO DU/ 3 UMMGHQIDGS FKRDUDQG %4DJ J1QL5 HVHDUFK
6 FKROU DQG \WH UHASIHQAR \WH $ TFID 6 KRZ DBMUS H QRTV 5 HVHDUFK $Z DUG IRUKHU3K ' WHVIV Z RUN 8 @ DIMO

$ GNDQGED DVSILHV \R EHFRP H D 3 UQRSDQQYHN DRUR! DQ LQGHSHQGHQWHVHDURK. @E IRFXVIQ) RQWHUDSHXWF DQIERG
GHMIQ\BU HMQJ P HP EUDQH SIRMQV FRP EIQQ) FRP SXIMRQDADQG H| SHUP HQBCY RN

=DULK 1 IFR®

( GXFDIRQ
1 QERB # MHOX ZZZ GNHAQFRP Q] DUDK QEFRGI

=DUDK 1 IFR®I IV D FDQAGDWM IRUKH 3K ' LQ HEXFDURQ DVKH - RKQV + RSNIQV 8 QYHWAW - +8 6 FKRRCR ( GXFDURQ
=DUDK}Y UHVHDURK H SDQGV FUMFDCSKHQRP HQRBJ\ Z W D EHOKRRNVDQ DSSURDFK \R ®YIQI® H SBRUH KRZ [IEMYH NQUKIS
VXSSRW %6DAN \WDFKHWAZ HEBHQ)  SHEDJIRIIFDCBUDRAIAH  DQG SHWMMQRH IQWH IDFH R M WP IE FKDEIQIHV =DUDK KDV
SURP RIMG IQFOMRQ GYHWW HTXIW DFFHVMEIDN DQG VRADOMFH \WURXJ K VHYIEH RQWWH FRP P IWiH |RUWH DQQXDO

6 FKRRCR ( GXFDMRQ &RQCHAIDY $FRW, ' ( $ 6 &RQHHQFH SURYIGHG SHHUVXSSRWAQ WH QDYLI DURQR SURHVWIRQDO
SDWZ D\ VDV D 4 XHWAUGI H & RP SDQRQ DGYDQFHG MDA |RUYDEP RUH & 10\ RX\K WURXI K \IH %DEIP RUH & W 3 XEQF

6 FKRRY' 5 HDAQJ 3 DWZHWY 3URIWDP  DQG SURYIGHG\ RX\K P HQRWALS \WURXJ K \KH 6 W) UDQFLY 1 HIKERIKRRG & HOMU3 RZ HU
3 URWVIPVSS [\MUB FKRRCB IRJWDP =DUDK UHFHYHG D %$  GHI UHH LQ SKIBVRSK\ DQG 6 SDQVK IURP ( P RY 8 QYHIAW $ * DV
0 IBIQQAXP 6 FKROU =DUDK KDV EHHQWH UHFISIHOAR WH 5 XWHO  + DP IGRQ6 FKRDUKIS WH 6 HQRU+ RCRIDY

$Z DB DQGWH 5 REHW HH $Z DUG IRUO HQRUQ) DQG 7HDFKIQ) 8 G DIMO =DUDK DVSILHV \R SXWXH D VRKROWD FDUHHU
JURXQEHGIQFRP P XQW ) RIRZ 1QJ \WWH H DP SBI R VAKRDWY @H' U: DIMU5 RGQH  =DUDK Z LOMRIQ Z M FRP P XQUHV 1Q
FROIPPYH HIRW R FKDEBIQJ H RSSUAWMYH A VAMP V DQG GMVROH \WH KIHUDURKIEDOVHSDUDMRQ EHE HHQWH DFDGHP \ DQG \WH
FRP P XQW =DUDK LV FRP P WG \R EUQJIQ) VFKRDWKIS RXWMGH WH LYRY RZ HUDQG VXSSRMQ) FRP P XQW GUYHQ
LOMYHQIRQY HQIDILQ) \KH FRP P XQW DV SDGHWY UDKHUWDQ P HUH SDIMFSDQN IO WWH Z RIN 7KLY 1V CRAKHUIQMQGHG
FDUHHUSDW FRQQHAIY UHVHDURK Z W FRP P XQMIAV 1V = DUDK V SDWIRQ



1 DARQDOYRXAKHW LDGXDW + RORUBRALHW "QGXPVIHV

"RKQV +RSNLQV 8QLYHUVLW\

- XQH@H 3 HH
( DU DQG 3 OQHBY 6 FIHQRHV
MRJD # MXHEX KWBV MCQHGHIRG DBl ZI[ VW FRP VSDFHMCHIH ZZZ GNHAQFRP 1QMQH@HIRQ DO

- XQH@ 3HUWH IV D FDQACDW IRUKH 3K ' 1Q HDWK DQG SOQHIBLY VAHQAHY DWKH - RKQV + RSNQV 8 QYHWAW - +8 . UHIHU
6 FKRROR $ W DQG 6 FIHQFHV - XQH@HY UAVHDURK IRFXVHY RQ EUGT QI \WWH J DS EREZHHQ J HRBIMNV SOQHELY VRHQWAV
DQG DWIRQRP HY WURXIK \WH VG R IRFN. H RSDGQHW - XQH@H KDV VHYHG DV FRRUECDWRUIRUKH / HDIXH R

8 QGHUHSUHVHQMG 0 IQRUMY HG $ VAARQRP HY DGP IQVWIDMYH DQG VRADCP HAD FRP P IWkH GDG |RUWH DVRSK\ IFDO
OMIDKUH MRXUCDCH WIREMA DQG RXAWHDFK DQG VRADCP HAD WDP DG IRUNH . RP HQR! &RBU3 URVIPWDQG Z DV VHBIRMG
DVD1$6$ +DEMVEG: RV 2 EVHYDRY ( P HULQ) / HDGHU - XQH@H KDV VHYHG DV SUMMGHOAR \WH - + 8 ( DWW

3OCHBY 6 FAHQFHY' HSDUWW HQW UDGXDWM 6 \MGHQ/$ WRADIRQ FRRUBCDWRUIRUKH - + 8 * HRVAHQRHV KLIK VIFKRROVXP P HU
FDP S %DGIP RUH 3 ROWFKQE , QAMAM , QI HQXIW 3 URVIPWP HQRU DQG KDV HQIDIHG IQH WQUYH 6 7( 0 RAWHDFK \R

HOP HQBWY P IGEBI DQG KLIK VFKRROAMGHQW - XQHTH UHFHYHGDQO $ GHIUHH 1Q ( DWW DQG SOQHBY VAHQFHV IURP

-+8 DQGD%6 GHIUH IQDWIRQRP\ Z W D P IQRUIQ SDQHIY VAHQFHV IURP \WH 8 QYHWAW R 0 DY OQG &RMUH 3 DN

- XQH@H DOR Z DV D UMHDUFKHUDWL $6$ * 6) & - XQH@H KDV EHHQ WH UHFISIHQAR WH 1 DIRQDCS FIHQFH ) RXQEDURQ

* UDGXDW 5 HVHDUFK ) HIBZ KIS $Z DG \WH 0 DY OQG 6 SDFH* UDQA& RQVRUXP * UDGXDIM ) HIBZ VKIS WH . HD 0 1GBU

) HBZ KIS WH YDQQHNHU. H 6 FKRDUKIS \WH - +8 &DUHHU,P SDPV$ Z DUG DQGZ DV \WH ZIQGHUR WH - +8 ( P SRZHU
< RXU3 MK FRP SHIMRQ - XGHTH DVSILHV R SXWXH D FDUHHUWDWARP EIQHV H| SHWYH LQ VAIHQME UHAVHDURK. SURVAFW

P DQDIHP HQVRXWHDFK VAHQRH FRP P XQEDIRQ DQG BDGHIKLS \R WDIQ DQG IQVSIUH \WH QH W HQHIDIRQ R VFHQIYAV

1 DRP L5 DQNIQ
&LYIODQG 6\ WP V ( QILQHHUQY)
QDONQ # MHX ZZZ GNHAQFRP 1QCDRP WDQNQ

1 DRP L5 DQNQLY D FDQAGDW IRUKH 3K ' LQ AYICDQG A VWPV HQJ LQHHUQ) DVWKH - RKQV + RSNQV 8 QYHWAW - +8 ;KM
6 FKRROR! ( QIICHHUQ) 1 DRP L UAVHDURK IRFXVHY RQ GDWI GUYHQ IQIHRIRXY GVHDVH P RGHIRY X\M) 1Q) QRQ WDGMRGDO
GDIVHW \R DEGUHW KHDGK GVSDUMAY Z MIQ GVHDVH G QDP [EV 7KLY ZRINKDV IGFOIGHG &2 9,"  IRUHFDVIY XVQJ
Z DWWZ DIMUEDVHG HSIGHP IRBJ\ 1 DRP LKDV VHYHG DV SUMGHQAR \WH - + 8 %DFN* UDGXDW 6 \WGHQ/S WRADIRQ D

© KM 6 FKRRCR ( QJIQHHUQY : 6(  JUDGXDW DP EDWDGRU DQG KDV P HQRUHG\ RXW IQWH SDWZ D\ \R67( 0 DQG

KL KHUHGXFDUMRQ WURXJ K VHYHIDCRU DY} DURQY IQFOAQ) 7+5,9( 7KWDG DQG169% 1 DRP LUFHYHGDQO 6 GHIUWH
LOVA VWP V HQJIQHHUKQY [URP - +8 DQGD %6 GHIUHH IQ DSSTHG P DWHP DUFV Z W P IQRWY IQ EIRBJ\ DQG FRP SXWMUVAHQRH
IURP + RZ DUG:8 QYHWAW 1 DRP LKDV EHHQ UHFRIQ] HG DV D 9 LYIHQ 7KRP DV6 FKRDU D. DWK 67( 0 6 FKRDU DQGD- DP HV
$ ) HIXVRQ( P HJIQ) ,QHAIRXY' IMHDVHV) HIRZ  DQG KDV EHHQWH UHFISIHQAR WH - DP HVS$ ' RQDGVRQ3 UL HIRU

([ FHOIQFH 1Q5 HVHDUK 1 DURQDCS FDGHP IHV R 0 HAFIGH" & 3 XEQF + HDAK & DVH &KDBIQIH:  LGFDUGE$Z DG \WH $ OICH
/ RANH 6 FKRDU$ Z DU DQG\WH @ 6( ' RPRUDGE \WGHQW] [ FHIIQRH [Q/ HDGHWKIS $Z DG 8 GP DWO 1 DRP LDVSILHV \R

XU H KHUWFKQEDONEY \R | RAMUUHDMRQVKLSV EHE HHQ QDMRQDOSXEQF KHDAK SDEHY DQG GO AMZ DUBY \R HKDQFH RXU
XQEHWABQAQ) R GVHDVH G QDP LFV DQG P SURYH FRP P XQWY KHDEK RXAWRP HY IRUKRVH WDVWKDYH EHHQ W AP [ED®
RYHBR\HG
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$ 0 FKDHO HWW/ U

0 HFKDQIFDQ[ QI LQHHUKQY
DZHW # MHGX _KWBV P IEKDHZ HMAMIIMXE IR ZZZ GNHAQFRP QP IFEKDHY W

$ 0 IFKDHQ HW U LV D SRVERARDAHTERZ QP HFKDQIEDCHQI IQHHUQ) DWKH - RKQV + RSNQV S QYHWAW -+8 KM

6 FKRROR ( QIICHHUQ) 0 IEKDHQY UMVHDUFK. URRWMG 1Q FROMRONHRY - DGYDQFHY URERVE \MPKQR®J LHV VXFK DV UHKDELDBAMRQ
URERIFV FRODERIDWYH URERW SURAKIHMIFY DQG GH, \WURXY URERW \KURXJ K \KH IQYHVM DIRQ R KXP DQ P RIRUFRQARO
GDRQI DQG SHIFHSMRQ 0 IFKDHAKDV VHYHG DV SRAGRARUIDCGFKDIUIRUWH - + 8 0 HFKDQEDQ, QI IQHHUQ) ' HSDUWW HQW
YHBRQILQ) &RP P MWH FRIRXQGHUR 0 DX(8'S D RUQ) LQUDMIYH GHVLI GHG \R HQIWHQ HDUD 67( 0 SUHSDUDMIRQ IRU
VAMGHON WHDVXUHUIRUWH 0,7 %6DFN* UDGXDWM 6 \WGHQVS WRADMRQ DQGO ,7 $FDGHP \ RN & RXUDIHRXV 0 IQRUW ( QIIGHHY
DQG SRG ®DGHUIRUKH O ,7 6 XP P HUS HVHDUFK 3WRIUP 0 IFKDHOMFHYHGD 3K' GHIUHH 1Q P HFKDQIEDCHQI IQHHUQ) DQG
DQO 6 GHIUH IQP HFKDQIFDCHQI IQHHUQ) 1URP \KH O DWDFKXVHWY , QAMAM Rl 7HFKQRBJ\ DQGD %6 GHIWH 1Q

P HFKDQEDCHQI ICHHUQ) 1URP < D®I 8 QYHWAW O IFKDHOKDY EHHQWH UHAISIHOAR WH - + 8 3 IRYRWY 3 RAGRARIDO

) HIRZ \KIS 6 KWBA $Q0H - DANVRQ$Z DG $ FFHQMUH ) HBZ VKIS 7DNHGED) HIBZ VKIS 94HQ* RG) HBZ KIS * (0

) HBZ KIS DQG8&( 0 6/2$1 6FKRDUKLS 0 IFKDHOHFHQ® KDV EHHQKILHG\R RQWH* HRUH: : RRAXII 6 FKRRCR

0 HAKDQEDQ QJIQHHUQ) DW HRUIID 7 HFK DV DQ$ \WIMBQB LR HWRUMBIGY IQ$XIXW  7KHWH 0 IFKDHOZ LOHBEQVK
KLY RZ Q UAVHDURK OERIDRY |RFXVHG RQ BIYHDIIQJ IQUIKW IURP KXP DQ P RIRUFRQURCDQG SHUFHSUIRQ \R GHYHBS
LQQRYD\YH P HAFDORERW DQG UHKDEIDIMRQ \MFKQRBILHY 0 RUH IP SRUBQW 0 [FKDHOBR\Y IRZ DUG W IRAMIQ) DQ
HOVILRGP HQWZ KHUH VWXGHQW Rl DQEDANI URXQGY DUH HP SRZ HUHG R H| FHCDFDGHP IFD®  VXFFHHG SRHWIRQD® DQG
SRVMYHO [P SDRVWKH FRP P XQW

5RGQH : 1ADP V
1 HXWRVAHQAH
Z77 @NHAQFRP 1QUWRGCH HUE ZI1@hP V

5RAQH (UE: LGDP VIV D FDQAGDW IRUKNH 3K ' 1Q QHXURVFHGFH DVWKH - RKQV + RSNQV 8 QYHIAW - +8 6 FKRRCR

0 HAFICH 5 RAQH |V UAVHDURK VW DWKH IQMYHAIRQ R GHXURVAHQRH DQG YILRBJ\ DQG FHOMY RQKRZ P RVTXMR ERWGH
YILDAQ HARQY GAMXSWIHXUDAXQPURQ DQG FDXVH Q. WP 1P SDFW 1Q JBEDCKHDAN. 5 RGQH KDV FHOMUHG KLY IRXIGH. RQ
D FRP P MY HQAR VAHQRH DQG HGXFDMRQ HTXIW $W RKQV + RSNQV 5 RAQH KDV H SDQGHG RQWLY P MRQWURXIK
GDGHYKLS DV SUHMGHAR \KH * UDGXDWM 6 \WGHQ/S WRFDURQ DQG DGYIMQ) RQ DFDGHP [E J RYHUDQFH \R VKDSH IQAMAMRDO
SRIA RQWXGHQWXSSRWDQG UMVHDUK. DOR FROUEX\ID) R IQAMMRCDCH IRW \R IRAMUD P RUH IQFOMYH UHVHDURK
HARAVMP  $V D 9IMHQ 7KRP DV 6 FKRDWY , QUDIYH * UDGXDW ) HI®Z 5 RGGH KDV SURVIGHG SHHUP HQRUKIS \R QXP HIRXV
GRARIDO/FKROWY ,QWH SRIA VSKHWH 5 RGH KDV VHYHG DV D + RZ DG * DUIVRQ$ GYRFDR ) HIRZ DWKH ) HGHIDIRQR!
$P HUFDQ6 RFHWAV IRU( [ SHUP HQBOYR®J\  DGYRFDMY [RUIHGHDAQYHR HQW [Q EIREJ LEDAUHVHDUFK. DQG AHQI WHQIQJ
\WH VAHQME Z RINRUH 5 RGH UHFHYHGD %6 GHIUHH IQEIR®J\ Z W D P IQRUIQ FKHP MY 1URP - DFNVRQ 6 \BAM

8 QYHWAW ) RUKLY FROUEXURQY LOVIGH DQG RAMGH \WH OF 5 RGQH KDV EHHQ \WH UHASIHOAR \WH - + 8 1 HXURVAHQRH

$ QQXDCB WGHQM HFRIQURQ$Z DG WH 6 RBP RQ+ 6Q GHU) HIBRZ \KIS DQG \WH 6 RELEW IRUL HXURVFHQRH 7 WDIQHH
3WRHMRQDO HYHBSP H$Z DG / RQ WP 5 RAH VHHW \R Z RN DWKH IQMYHRIRQ R VAHQFH  KHDGK VHEXUW DQG
DGYRFDA \R VKDSH SRIFHY \WDVWSURMPWSXETF KHDGK Z KI® H SDQAQ) DFFHW \R VAHQIME IQQRYDIRQ
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L\ 5 * I[EVRQ

+LIKHU $ GXOVDQG/ LHBQ) ( GXFDMRQ +$/ (
NJIEVRGY P VX HEX KWBV ZZ7 @NHAQFRP IQNJIEVRQ

B 5 * IEVRQ VKH KHU LV D VFKRDUSUDRMRQHUGHGEDWG \R FXGYDUD) FRP P XQUIAV J URXQGHG 1Q CDUDMYH VKDUQ)
QHPQ GDQ) FRODIRQ EXICIQ) EHIMRQ DQG®YH 6KHIVD3K'  FDQACDW LQWH + LIKHU $ GXOVDQG/ LHBQ

( GXFDIRQ +$/ ( SURIWDP DVO LIFKLIDQ 6\ 8 QYHYAW 0 68 $ QFKRUHG IQYDFN) HP IQW{ SMMP RBJ\ DQG

( QGDUNHQHG 1 DUDWYH , QTXWY - KHUUHVHDURK H SBUHV \WH H IW Rl IRUP HUYDFN Z RP HQ VAMGHQADI I DILY SIDRMRGHY DQG
VHHWV \R RITHUFUIMFDAQULI KW DQG DM IHY IRUMDQVRWP IQ) \WH 6$+ ( Z RINRUFH IRUZDFNZ RP HQ . LR\ EUQIV RYHUD
GHDGH R H SHUHQRH 1Q WYGHQADI I DLLY DQG KL KHUHGXFDMRYQ 6 KH FXWHQ® VHYHV DV \WH $WRADW' IWHARUR! 5 HVIGHQRH
( GXFDMIRQ |RUS WGHQW HDUIQ) DQG/ HDGHIKIS DV 68 Z KHUH VKH SURYIGHY VDV IE BDGHWKLS IRFXVHG RQVWXGHQW
GDQ) BDCHIKIS GHYHBSP HOVDQG IRAMIQ) ICFOMYH UMGHDAFRP P XQWHY + HUZ RUN DOR IQFOIGHV | DFLOIMEY
WDIQQIV Z RIWKRSV IOMUJURXS GDEIXHV DQG VHP LD FHOMUHG RQ GYHWAW HTXW IQFOMRQ DQGMWINFH ' (- 6KH
KDV FROMEX\MG \R IQAMAMRCDO ( ,- LQUDMYHV DV D | DAOMRUDQG FRUIH SOQQQ) WDP P HP EHUIRUSURIWDP V VXK DV 0 68

" IDBJXHV DQG WH $ QIS DFMB DI . ILE\ 1V DRIYHD HQJ DI HG LQ SUR HWIRQDADWRADIRQY ICFOAQ) 1$63$ DQG$&8+2 |
& DUHHUKLI KO KW IQFOIGH VHYIQ) DV &KDIUR 7KH 3 OFHP HQW( [ FKDQIH 73( 3OQQQ) &RP P WkH P HP EHYKIS RQ\WH
1$63$ 8 QGHIWGXDM) HBZV3WRIWP 18)3 $GYVRY %RDWG VHYIQI DV D \WUHH WP H IDFXOV P HP EHUDQG GLHARUR
WH18)3 ' XQ\ / HDGHYKIS ,QAMAM SXEQKIQ) IQ$&S8 +2 )/ 7DOLQI 6N DQG SUVHQI DWIHI IRQDADQG QDMRDO
FRUHHQAHV + HUFRP P W HQAR VHYIEH DOR H] \WQGV R FRP P XQUV EDVHG RUDQ} DIRQY 1Q* UHDWU/ DOVQ) IQFOGQ) \WH
1$$&3 / DOVQ) %4DQK DQG$GKD . DSSD $GKD 6 RIRINY , FRIBRIDIMGS

-HWP DH5 +RZ HD

EXUWEXGP ,QAMKARQ DQG 7 HDFKHU( GXFDMRQ
KRZHO # PVXHGX 2727 @NHAQFRP 10O MUP DICH UKRZ HO)

-HPDIQH5 +RZHOKHKIP IVD3K' FDQACDM IQ\WH & XUWEXGP ,QAKRIRQ DQG 7 HDFKHU( GXFDMRQ SURIWDP DW

0 IFKLIDQ6 \BAM 8 QYHWAW 0 68 + IV UHVHDUFK IRFXVHV RQ HTXIW DQG MWFH RUHQIMG SHEDIRIIHV 1Q P DWHP DUFEV
HEXFDMRQ - HUP DIGH YV GMHIBAIRQ LOYHWN DMV HBP HOBW \WWDFKHWY SHEDJ RIIFDAFRQMQMCRZ BIG) H DQG VHOVHP DNQJ R
DWHAEDVHG P DI SHEDJ R IHV LQ D SDWMFISDIRY  DRURQ UHVHDUFK. SURMPWA LV Z RINZ DV UHFHQ® SXEQVKHG 1Q \WH - RXUDAR
8 UEDQO DWHP DUV ( GXFDIRQ Z KIFK FRQFHSWDQ) HG HTXIW RUHQIMG SUDRUFEHV RN P DV \MDFKHLY 1Q XUEDQ FOMARRP V/
+RZHD 2 W +H KDV VHYHG DV \WWH &KIH ' LYHWAW 2 11IEHUIRUKH , QMEDMIRCDCS \WMGHQVS WRADIRQ DV 68 QKLY
URGI - HUP DIQH FRIDERUDWMG Z W XQLYHWIW GDGHY RQ P XGFX@MUDCDQG GLYHWAW LOMDIYHY \R VXSSRWKH Z HOEHQJ R
LOMEODURCDOANGHQN RQ FDP SXV' - HIP DIGH FXWHQ® VHYHV DV D P HQRUIRUXQGHU UDGXDW DQG J UDGXDM VHGHQWV 1Q \WH
7 HDFKHU( GXFDMRQ' HSDUWW HQADWD 68 : WKIQWWH &RBUH R ( GXFDMRQDW) 68 - HUP DIGH KDV RU DQY} HG DQG | DRDIWG
VHYHIDGFRP P XQUIAV R SUDPIFH Z 1\ IDFXEON P HP EHY BT DQG J UDGXDWM VAXGHQN WDWRFXVHG RQ FXGMUD® UHBIYDQW
SHEDIRI\ DQG MWFH RUHQIMG SUDRIFHV IQWDFKIQ) DQG UAVHDUFK. 3 URUMR SXWXIQU KLY GRARUDM DV 68 - HUP DICH
VHYHG DV D J BEDCHGXFDWRUDQG DQ HBP HQBWY VFKRROMDFKHUIQ - DP DIFD DQG 1 RW & DURTED :  KIB! WDFKIQ) 1Q1 R
&DURTLD KH Z DV DZ DUEHG 7 HDFKHUR! WH < HDUIRUKLY VFKRRCDQG Z DV D 7 HDFKHUR! \WH < HDUGMMEWICDDAWRUWH :  DNH
& RXQW 3 XETF 6 FKRRG5\ WP - HUP DICH KRGV D YDFKHRUW GHIBH IQ3UP DY ( GXFDIRY . IURP \WH , QMECDIRCDO

8 QYHYW R \KH & DUEEHDQ - DP DIFD DQG D 0 DWMUWV GHIUHH IQ & XWIEXGP ,QAMKAIRQ DQG' HYHBSP HQM XSHYIMRQ
IURP 1 RUW & DURTED 6 \BAM 8 QLYHIAW
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5D\ P XQGR/ RSH|
3 ROWFDS FHGFH
BSH WD\ # PVXHEX KWBV ZZ7Z @NHAQFRP I0®BSH WD\ P XQR

5DPXQER/RSH +H+IP +1V EHIHYHV LQ D SROMFDO/AHQFH \WDWP RYHV $VW LEKLI DQ 6 \BAM 8 QYHWW KH \WYGHY

$P HUFDQ SROFV DQG UVHDUK P HIXRGY + LV Z RINH DP IQHV KRZ HBIPMG RIILELDD DMFXOW WHUVRADAGHQMAV 1Q UHDO
WP H SUP DUD WURXIK VXYH H SHUP HOW DQG YIGHR DV GDWI DSSURDFKHV / RSH| VD ) HBZ IQWH $ P HUFDQ
3 RMFDOE FHQRH $ WRFIDURQY 3 XETF 6 FKROWKIS 3 IRIWDP  Z KHUH KH SURGXFHV SXETF IDAQ) DQDOVHY WDWDQUDWM
SRONFDOVFAHQRH UHVHDURK IQR DFFHVME®! QUL KW IRUEURDGHUDXAHQRHV + H I DOR WH FUDRUR $\RP / DERIDRUHV D
< RX7 XEH FKDQQHOXDWVHY DI SHHUUHYLHZ HG VRKRDUWKLS DQG QLI MIOARY W) W GHP \ WA FRP STFDWMG FRFHSW 1Q
SRONFDOFAHQRH ,Q DAGMRQ\WR KLY UAVHDUFK DQG SXETF VFKRDWALS / RSH| KDV FRIERIDMG Z W QRQSURIIW @\H \KH

© RP HQY &HQMUR * UHDMU/ DQVQJ \R VXSSRWWALYLE HGXFDMRQ IQUIDWYHV DQG FRP P XQW QHHGV + H FXUWHQ® GDGV \WH
6 RADE FIHQFH , QUIMYH DV / , 6&, Z KHUH KH GHVI QV FXWEXGP DQG P SBP HQN SURILDP P LQ) \WDWOQRRGKXFHV 1LY
JHQHUDIRQ DQG @ WG DFFHW AXGHQW \IR VRAIDOVAHGRH LOTXILY

-RUWGDQO 3DINHU
&UP [CPG XVWH
SDUNH ~ # PVXHGX KWBV 777 GNHAQFRP 10O SDUNRU

-REDQO 3DUHU+H+IP +IV IVD3K' &DQEAGDWM IQWH 6 FKRROR & UP IQDO X\MFH DV IFKLI DQ 6 \BAM 8 QYHWAW 3 URUR
068 KHHDUHGKIV%6 DQGO 6 LQ&UP IQDO XFH ILRP %RZ @) * UHHQ 6 \BAM 8 QLYHWAW + IV UVHDUFK IQAMUHMN LQFOGH
FRP P XQW EDVHG YIRBIGFH IOMYHQIRQY &9,  MYHQ®! MWEH DQG GHIQTXHQR.  DQG SUIRIWDP HYDGDMRQ %4RDAD - REDQ
IV D FRP P XQW HQJ DI HG UHVHDUFKHUZ KR Z RUW Z M SUDRIMRGHY DQG MVIFH LQYROHG LQAYIGXDY \R P SURYH IQAYIGXDADQG
FRP P XQW RXWRP HV - REDQLY D) XWMUH $ FDGHP IE 6 FKRDW 1Q 7HDFKIQ) ) $67 ) HIRZ LQ\WHO 68 * DGXDWM 6 FKRRO

Z KHUH KH H DP IQHV \WH [P SDPWR KDQGV RQ UAVHDUFK H SHUHGQRHV RQ XQGHU UDGXDW WXGHOMIFUMFDOMNGQ)  SUREGP
VROIQ) W@ DQG GHRAMRQV \R SXWXH J UDGXDW HGXFDMRQ ' XUQ) KIV WP HDWD 68 KH KDV VHYHG DV (| YHOA& RRECDRU

9 1IFH 3 UMGHQNVDQG 3 UMMGHAR \KH 6 FKRRCR! & UP LQDO XVAFEH * UDGXDWM 6 \MGHQ/ WRADMRQ + H FXWHO® VHYHV DV WH
" IHARUR ( TXWDQG$ QI IVRUP IQDMRQ IRUWH & RXQAICR! * UDGXDM 6 \WGHQW $ GAMRQD® - RUEDQ LY DRIYHO IQYROHG 1Q
0 68 |V$@DQFH IRU* IDGXDW ( GXFDMRQ DQG \WH 3 IRHWRUDW $* (3 3URIWP DQG KDV VSHQAKH SDAWAEIR VXP P HY
ZRINQJ Z W \KH 6 XP P HUS HVHDUFK 2 SSRUIMQUWAV 3 IRIDP 652 3
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71\ DQQD 3 HMYRQ
( GXFDURQDCB RTR
SHM  # PVXHEX KWBV ZZZ @GNHAQFRP IQWDQOD SHWYRQP HGE D E

71\ DQQD 3 HMYRQLY DWILG\ HDUSK ' \AXGHQARQ ( GXFDMRQ 3 RTF\ DV 1FKLI DQ 6 \BAM 8 QLYHIAW + HUUMVHDUFK FHQMY RQ
\WH IQMYHAIRQR UDFH GVDEIOW DQG HGXFDMRQ SRIF\  Z MW DQ HP SKDMY RQ DFDGHP IE DQG Z HOEHQ) RXWRP HV [RUYDFN
QHXURAYHUHQW °©  VAXGHQN 6 KH FXUHQ® VHYHV DV 6 HYIEH &KDIUIRUKH S ( 5$ ' IYMIRQ/ * UDGXDW 6 \WGHQW

&RP P WHDQG VD8 &( $ YDUEDD/ - DFNVRQ6 FKRDU $\W 68 3 HMYWRQ FR GLHRW \WH ( GXFDURQ 3 RTF 3 URJWDP |/

0 HQRU&RP P MikH 6 KH DOR P HQRWY XQGH UDGXDW VKR \WURXI K \WH 6 XP P HUS HVHDUFK 2 SSRUMQUMIAV 3 UR] LDP
6523 VXSSRMQI XQGH UDGXDW XGHQN SXW/XIQU JUDGXDWM HEXFDMRQ 3 HMYRQ KDV H SHUHGQFH DV D SXEGE VFKRRO
HGXFDRUILRP HDU® FKIGKRRG \WWURXIK KLIK VRKRRO6 KH 1V DOR \WH IRXQAQ) GUHARUR D JUDWURRW P HQBICKHDEK
HGXFDIRQ QROBURIIQ' HWRWO , 94H$ ) UHQG ,QF ' WDZ1QJ 1URP \WHVH H SHUHQRHV 3 HWWRQ J URXQGY KHUVRKRDUKIS 1Q
SUDRIFH DQG FRP P XQW HQJ DI HP HQW4 HUUHVHDURK LQYROHP HQAGQFGGHY D DM Z IGH SURWIPWA DP IQQ) Z HOEHQI DQG
FKURQE DEVHQMHVP 1Q* HRUID D UMVHDURK SUDPWFH SDUEHWKIS H SEUQ) VAKRROAVASTH DQG UHRIDIYH SUDRWFHV IQ D
P 1GZ HAMQWIAM DQG D VFRSIQ) UHYIHZ R FX@MUD@® UHVSROUYH VRADCDQG HP RIRCDOBDLQIQ)

1 DVe@H 5 RVH 5 LYHUWD

&UP LQDO XWWFH &KIFDGR / DWR 6 \WAHV
WHU  # PVXHXX

1 D@ 5 RVH 5 LYHUD LV D GXDOP DIRUGRPRUDOAMGHQNQ & UP IGDG XVWFH DQG & KIFDQR / DR 6 \MAHV DV IFKLI DQ 6 \BAM

8 QYHWW + HUZ RINLV JXIGHGE\ D GHHS FRP P MW HQAR HTXIW MIFH DQG FRP P XQW DFFRXQIELDNV DQG LV IQRWP HG E\
&KIFDQD IHP [QWWHSIMMP RBJ\  94RDGD  KHUUHVHDUFK H{ DP IGHV MVXHV R1 JHQGHUEDVHG YIRBIGFH  YIFWP [} DIRQ UDFIDADQG
HWQE IQHTXDONV DQGWH H SHUHQFHV R P DUILQDD HG DQG M MP P SDRMG FRP P XQUIAV 7 KURXIK FX@MUD® JURXQGHG
DQG IQMEVASEDY DSSURDFKHY VKH VHHNY VR FKDEBIQI H ARKPMWUDAGHT XMV DQG HBIYDWM YRIEHV \KDVWKDYH EHHQ
KMRUED® H FOGHG IURP DFDGHP IF DQG SRIA. FRQYHWDMRQY 5 LYHIDY VRKRDWKLS HQI DI HY TXHWIRQY RE GYHWAW HTXIW
DQG LQFOMRQ Z WIQ KLI KHUHGXFDMRQ DQG WH FUP IQDOBY DOA VMP Z W SDMEXOUDWHQIRQ \R KRZ NQRZ BIGTH LV
SURGXFHG YDOHG DQG GWHP IQDWG + HUZ RUN KDV EHHQ SXEQKHG LQ SHHUUHYILZ HG RXVBIV DQG HAWMG YROP HV
FROMEX\) \R QOMRQDOFRQYHYWDMRQY DERXWCQFOMYH SHEDIRJ\ - HSIMAWP LE MIFH  DQG IQAMMRCDOADQVRWP DIRQ ,Q
DGEMRQ\R KHUUAVHDUFK. 5 LYHUD 1V DRIYHO LQYROHG LQ FDP SXV DQG FRP P XQW VSDFHV \WDVW/XSSRUNNGHNP HORWKIS
HTXIW GUYHQ ®BDGHYKIS DQG IGFOMYH H FHIIGRH 6 KH IV FRP P WG \R FUHDMZY VXSSRWYH DFDGHP E HQYILRQP HON

P HQRUQ) AXGHQN IURP XQEHUHSUAVHQMG EDFNJ URXQGY  DQG DGYDQRIQ) UHVHDUFK. DQG \WDFKIQ) SUDFUFHY WDWAHQMU
FX@MDONQRZ BIGIH FUMFDOH BPURQ DQG FRIIAIYH Z HOEHQ)  + HUZ RUN UH GPW D GHAFDMRQ\WR XMIQ) VRKRDWAKIS DV D
\RRORUVRAIDORKDQJ H DQG LOAMMRQDCDFFRXQUUELDY
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/ DXUHQ 5 RXVH
3 RMFDCE FHQFH
OXUHQ URXVHY:. CRINZ HAMLD HGX

' U/DXUHQ5RAWH \WH WHP [H[ WU IV D 3 RAGRARDO7 HDFKIQ) ) HBZ 1Q \WH YREEIH DQG 6 \IQRQ &RRN ) DP 1O :  UMGY
3RIUP DWL RUKZ HWMD 8 QYHWW 7KH KDYH D 3K 1Q 7H W DQG 7HFKGRBI\ IURP \WH 8 QYHWAW R &HQRDO) BUCD
7KH DORKRGD 0 DAMUR $WIQ( QIOK IURP ' H3 DXCB QYHIAW DQG D %DFKHBUR! 6 FLHQAH LQ 6 HFRQEDY
( GXFDIRQ IURP ,QADCD 8 QYHWAW , QADCQDSRYY ' U 5 RXVHY UVHDUK IV VWWDWMG DWIKH IQMYHAIRQY R 1DQ DQG
DXGAHQFH VWWGHY P HEAD VWGEHY DQG GVDEIOW VWGAHY 7 KHUFXWHAP RQRIWDSK SURMPAVHHNY \R DQDO] H KRZ 1DQV Z W
QVDELOMV BAVSRQGWR UHP [ RUUHL\  FROMQADERXKHUGVDELDNA 1Q VXSHUKHUR QDUDMYHV \KURXJ K WH XVDIH Rl WDXP D
IQRP HG P HWRGRBJIHV QVDELDV WAHY GIQHY DQG IQMYIHZ V Z W 1DQ DXKRY DMYW DQG FRP P XQW P HPEHY ' U
5 RXVHY UVHDUK IV IQMEVASEDY DG FRQGHAW R WH QU HUIHOY R FUMFDOSOMRP \AMAHY RQIH @ERU DQG WDFH
JHQGEHU DQG VH XDONV VWXGHV ' U 5 RXVH KDV EHHQ SXEQVKHG 1Q 3 RSXDU&RP P XQFDMRQ 6RADOO HAD 6 RAHW DQG
1 HZ 0 HAD DQG 6 RAHW 7 KHUUHVHDUK 1V 1Q FRQYHWDMRQ Z W \WHUDGYRFDR\ Z RN ERW RQ DQG Rl FDP SXV Z KHUH WH\
GHP DQG HTXIW DQG VRIEDUW Z 1K / * 974  FRP P XQWAV IRRG LOQHRXUH DQG XQKRXVHG SRSXOMRQY DQG \WH [P P LJUDQW
FRP P XQW 1Q &KIFDIR 7KH DUH D P HP EHUR \WH 1 RUKZ HM®D 8 QYHWW 3 RAGRARIDOS QRQ HQIDIH Z W \WH ,@ERY
&RDOIRQ IRU,P P LIWDQADQG 5 HXIHH 5 LIKW WDSIG BAVSRQVH GHE RUW \WURXI KRXWE: KIFDIRDQG DQG DU D P HP EHUR D

/* %74  FROPYH IRFXVHG RQ BMVELDQ DQG VDSSKIE H SHUHQFHV

2] LYH®( FIRWG

/ HDWIQJ 6 FHQRHV

RIYHOARG  # X QRWZ HAMDHGX R EDQID] P XVIE FRP
KWBV 777 GNHAQFRP IQR] IYHOHAIRG E

2] LYH@ D LG \ HDUGRARUDGFDQACDWM [Q/ HDUQIQ) 6 FHQFHY DAL RWZ HAMD 8 QYHWW WG QI KRZ

IQMEVASTEDY DW HP SRZ HUP DUICDQ HG FRP P XQUAV \R KHDAURP WDXP D DQG GHYHES VHD DIHQR

© W RYHU HQW\ HDWY/ RN H SHUHGFH DV DQ DZ DU Z 1QQQ) HEXFDRUIQ P X@P HAD GHMIQ P XVIE \WHDWH

DQG FXWEXGP  GHYHBSP HQWKH VHYHV DV GDG WDRKLQ) DUNADQG XGHNHVHDUFKHUIRUG KDNHVSHDUA

UHKIQG YD 6%% DMKH ,@LRY <RXW &HOMUIQ &KIFDIR 7KURXIK K1V 698% UVHDUK 2] LYHOP DGH D VI QUEDQN
QVFRYHY  IRXUGQHZ WSHV R IXWMUH RUHQEMRQ DP RQJ ICFDUFHUDWG \ RXAK LGHQMHG 1Q KIY &URW ' [P HOVRQDO) XWUH
2 UHQOMRQ &' )2 ) WP HZRW +1VSDSHU 7R¥%HRULRARYH $ 6O RQ6 KDNHVSHDUH , QFDURHUDWMG < RXAW DQG) XUMUH
2 UHOBMRQ  Z DV SUAVHQMG DAMKH , QMIDIRCDOE RQHHFH R/ HDWIQ) 6 AHGAHV 1Q + HOIQ\L ) IQDQG  DQG Z DV
QRP ICDWMG IRUDQ 2 XWABIQAQJ 6\MGHQAB DSHUDZ DU DQG UHFHLYHG %4HVIAB DSHUKRGRY DWIKH 8 QYHWW R, @LRYVY W
$QOXDO* IDGXDW 6 \WGHONERQHIHQRH 2 ] LYHOFR DXKRUHG 2 EVHYQ) -R $Q 2 EVHYDURQ 3 LRRFROWR $\WHW - R\ IXO
/ HDWQQJ 1067($0 &DWIRRPYV  SUHVHOMG DWS( 5$ ,Q 6SUQY KH UHFHYHG \WH / DGHU) DP L® 6 FKRDUKIS

DQG\WH - IP 5 H@® 5 HRWP HU6 FKRDUKIS ,Q $SUD KH Z LOSUHVHQAKLY SDSHU * 6% 5 HP DIIQQ) $GXOV MADR Z W
' UQW DQG +XPDQW DWS(5$ $V \WH GDG IDFMBRU IRU 1 RWZ HAMDQV &MHV 0 HORU 3 URVFW 2 | LYHDOWDIQV
1 RWNZ HAMD XQGHJIWDGXDMY \R VHYH DV P HQEBOKHDAK HGXFDIRCDO IDAMBRY +H DOR VHYHV DV FR FXUWEXGP

GHYHBSHUIRUWH'  &RGHGY%HDW SIRIDP IXQE\ \WH 71GDO' DE DAL RWZ HAMD
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$@UWO IORU

URFKHP Ml DQG 0 RBFXQU* HOHWFY
KWBV ZZ7Z GNHAQRRP 1QD@GIWD P ICRU D

$@UW 0IQRUIY D 3K FDQAGDW 1Q / IIH 6 AHQFHV 1Q \WH ' HSDUWW HOVR %ARFKHP M DQG 0 RBFXOU * HQHWEY DW
1 RWNZ HAMD 8 QYHWAW ) HQEHJ 6 FKRROR 0 HAFIQH + HU UMHDUK IRFXVHV RQ DSSOLQ)  EIRFKHP IFDODQG P XGIRP IE
P HKRGV \R WG VHQHVFHQFH DV D P HFKDQVWP R WP RUJURZ W FRQAROIQ QI FDQRHU $ @1 WD KDV EHHQ UWFRIQ] HG DV D
*(0 )H®Z )HCEHJ 6FKRROR 0 HAFAQH &DIACRIHGHVY 7WDIQQ) 3WRIWDP 3WH' RARWDO) HBZ DQG UHFHYHG \WH
) HOEHU ' HDQY $Z DG 6KH UHFHYHG KHUYDFKHBRUR 6 FIHQFH 1Q Y%4RP HAFDO&RP SXIMRQ [URP 6 \BQIRG 8 QYHWAW

Z KHUH VKH J UDGXDIMG Z W GMIDAIRQ $V D SURXG EHQHIEIDY R VHYHUDOSURIUDP V DIP HG DWGQFUIHDMQI. HTXIW DQG LQFGMRQ
LQ VAHQFH $@UWD IV FRP P WG \R \WH JRDCR! UHGXFIQ) EDWIHY \R WDIQHH HQIDIHP HQAZ MK 67( 0 $\WL RWKZ HAME \VKH

KDV VHYHG DV D P HP EHUR \WH VAXGHQABDGHYKIS \WDP  Z MIQ WH & DQFHU%R®I\ & COMMU DQG FROUEX\MG \R \ RX\K

IRFXVHG RANHDFK IQUIDWYHV Z M WH / XUH & DQRHU& HQMU 7 RIHWHU WHVH HIRW VHYH \R FXGYDW D VHOWH R EHRQILQY

DP RQJ WDIQHHV DWINH J UDGXDW GIYHODQG HP ERGHQ WH GH WI HQHUDMRQ \R HQYIMRQ \WHP VHOHV DV VAHQIVW LI \WH R
FKRRVH 8 @ DM $@UUD KRSHV \R FRQIOXH KHUVRADOP SDAWZ RIN Z KIB GYIQ) GHHS 1OR \BUHWDQG GXJ GVFRYHY

UAVHDURK Z IV \WWH JRDCR! [P SURYIQ) RX\RRP HV [ RUFDQRHUSDUMHQN DQG WDICHHY DINH

3 UDQND + DVKLP
2 EAMUEY  * \ QHFRBJ\

3UDQND + +DWKIP UHFHYHG KHU GXDO EDFKHBYY GHIUH 1Q 1 HXWRVAHQRH DQG * HQGHU 6 H XDOW 6 \WWGAHV URP
0 XKGIQEHJ &RBUH 3 URUR B DAL RWKZ HVMD VKH Z DV D UVHDUFK WIFKQIELDQ DWKH 8 QYHWAW R! 0 LKL DQ XQGHU
\WH P HORUKIS R ' U $UHM 6 KINDGRY XWI) LQJ D IHP DB R P DBI P RX\VH P RGHOR LQYHWI DWW WH [P SDPAR! \WMARMUIRQH
WHDW HOARQ UHSURGXFIYH DQG IHWDIV RXFRP HY 7KLY Z RIN FX® ICDIMG [Q \BIR [IWMDX\WWRU SXEGFDURQY DQG  DEGMRQDO
SXEGFDIRYY &XWHO® VKHIVD3K 0 3+ FDQEAGDW IQWHOERDRY R ' U) UDQFHVAD' XQFDQIQYHWM DU \WH URBI R \WH
F $6 67,1* SDWZD\ LQRYDUDQ IRGF®N DQG Z KHKHUMIXGRIRQY DV D VXWYHMQRH P HFKDQVP R SURIMY H GHYHBSP HQW
R \WH KL KHVWTXDOV RRA WV 6 KH KDV RQH ILWADXWRU P DQXVFUSWILRP WHVH 1IQAQIV DQG KDV SUAVHQMG WHP DW
VAHQME P HAQJV $ GAMRCDOSURVIFW Z MWIQ \WH OERIDRY GG \R DQ DAGMRQDO  SXEGFDMRQY ZIMW DV FR [IIMDXWRU 2 Q
FDP SXV 3 UDQ\D KDV EHHQ IQYROHG 1Q P X@B®! BDCHYAKLS SRVMRQY DQG VHYHG RQ WH ERDWG R RP HQ 1Q 6 FIHQFH DQG
( QIQHHUQY DQG WH 6 FIHQFH 3RIA 2 XWHDFK 7 DVNRUFH SUAVHQW DV D * HHDOYRDE 0 HP EHU
6 AHQFH 3RTA 6\ P SRVIXP 2 WDQ) HU DQG 3 UMGHQA* LYHQ KHUSDWIRQ | RUUHSURGXRIYH VFIHQFH DQG KHDEK. 3 UDQND KDV
LOMOHG DWMKH & HOMUIRU3RIR  DQG / HDGHWKLS DAWH $ P HUFDQ 6 RAHW IRUS HSURGXAIYH 0 HAFIH DQG Z W 3 DP RD
&%2 1Q. IVXP X . HQ DR [P SURYH HTXIW DQG DFFHW \R UHSURGXRWH KHDGKFDUH IQWH 8 6 DQG. HQ\ D 8 G DMO 3 UDQND
IV LQMIHIMG 1Q Z RINQJ DAKH IQMYHRIRQ R UHSURGXAYH VAHQRH DQG SRIF\ B\ DGYRFDWYY IRUHYIGHQRH EDVHG SRIFHV
\KDWP SURYH UHSURGXPIYH KHDEK DFFHW DQG HTXIW
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IRUWKZHVWHUQ 8QLYHUVLW\
2 OXZ DJ ERWP L$ NQVRM
&KHP MY
ROZ DJERWP IDNOVR\W# JP DAFRP ZZ 7 GNHAQFRP 10 ROZ DI ERWMP L DNOVRY

2 OZ DJERMP LSNQVRULY D 3K'  FDQAGDW 1Q FKHP MY DWL RWZ HAM®D 8 QYHYAW Z MW D FRFHORDIRY [Q P DWUDY
FKHP MU+ HUUHVHDURK IRFXVHV RQ GHVLI Q DQG Mt QRHMY Rt QRYHOSRURXY P DWUD® |RUMDQVIRUP DIYH HBFWRFDMOWE DQG
SKRIFFDIEOWF DSSTFDMRQY 1Q \WH UHGXFURQ R FDUERQ QR IGH D YMIOHQGHDYRU DWWH FXWD) HGJH R HQYMLRGP HQBO
UHP HAIDVRQ DQG VXVBICDE®! HOHU\ VAHQRH 2 OZ DJERWP LKDV EHHQ UWFRIQ] HG DV D 5RD@G (- 0 F1 DIU6 FKRDUDQG D
YD * ROZ DMJ) HBZ UHORIY KHUOWIRQ) FRP P MW HQMAR UAVHDURK H FHIGFH 6 KH UHRHLYHG D %DFKHBUR! 6 FLHQFH 1O
FKHP MU 1URP 8 QYHWAW Rl & HOADO) BUCD Z KHUH VKH Z DV D UHASIHOAR WH 67( 0 7 UIDQVHWAL2 SSRUMQUAV [RUL XUUHG
* URZ\M 67521* 6FKRDUAKLS 2 OZ DJERMP LIV GHAFDWG W IRWMUQ) DFDGHP LE VXFFHW DQG HDWD 67( 0 HQIDIHP HQW
DP RQJ VWMGHOWV 7 KURXIK KHUYRGQMHUZ RN Z M 6 FIHQRH [Q WH & DVWARRP \VKH EUQIV KDQGV RQ VAIHQRH H SHIHQAHV \R

P LGEB! VFKRROWYGHQN DRIRW \WH &KIFDIR DUD $V D IIWHQHIMRQ @Z IQFRPH ) * /, JUWDGXDM P HQRU VKH DOR

IXIGHV DQG VXSSRW XQGHJ UDGXDM DQG JWDGXDM WXGHQN HP SRZHUQ) WHP \R VXFFHHG LQ \WHU DFDGHP IE- SXWXIW

2 OZ DI ERWP L DVSILHV \R Z RN DWKH IQMYHAIRQ R VAHQFH IQQRYDUIRQ DQG BDGHYKIS Z MW D SDWIRQ IRUGNHUDI Q)

DGYDQRHG P DWMUDY DQG HP HUIQ) \WFKCR®J IHV R 1P SURYH @/HV DQG DEGUHW J GEDCFKDMIQI HV

. LVGRP 8ZHP $NSDQ
& IMAQG ( QMURQP HAB QIIQHHUQD

© IMGRP $NSDQ LV D 3K'  FDQAGDW LQ &IYIODQG ( QYILRQP HQBO( QIIQHHUQ) DWA RUKZ HM®D 8 QYHWW VSHADQ IQJ 1Q
FRP SXWIMRQDOP HRKDQEV P DWUDY GXWDEIMWY  DQG VXWABICDE®! LQUDWKPMUH + 1V UMVHDURK IRFXVHY RQ WH & RQUHARU

%DP /DWFH ORGHOIRU: RRG &% : D PXG@WFDB! FRP SXWWMRQDO WP HZ RIN \WDWUHFRQMKFW ZRRQY FHOIOU
P IFURAMKFMUH \R SUHGPWDQVRARS\  IIDRMUH FUHHS DQG P RMMUH  DQG WP SHUDWUH GUYHQ EHKDYIRU + LV Z RUN DGGUHWHY
FUMFDOFKD@IQI HV 1Q P RGHI \WH BQ) WP SHURWP DQFH R HQILQHHUHG Z RRG SURGXPW DQG VXSSRW \WH GHYHBSP HOAR

®Z FDERQ FIP DM UMOMHONFROAMKAIRQ VWPV : IMGRP KRGV D P DWMYY GHIUH 1Q 6 \WKPXWDO( QIICHHUQ) (URP

1 RUKZ HM.D 8 QYHIAW DQG D EDFKHBYY GHIUHH 1Q HQIIGHHUQ) IURP \WH 8 QYHWAW R 8\ R Z KHUH KH JUDGXDMG DV \WH
%HVINVG WGHOMQ WH 6 FKRROR ( QIIQHHUQ] 1Q KIV FRKRW S UHFSIHOAMR \WH KIK® FRP SHMYH 0 IFKDHO7DIZR
* DGXDW 6 FKRRO6 FKRDWAKIS KH QRZ P HQRY VFKRDWY DRIRW P XS0 FRKRW PDQ R ZKRP KDYH SUIRIUAWHG \R
GRARUDCSURI P V IQMEDIRD®  + H FXUWHQ® VHYHY DV 7 BHDVXUHUR! \WH $ 1UFDQ * UDGXDW 6 \WGHQW $ \WRADIRQ Z KHUH
KH KHSV IRWMUD YIELDQADQG VXSSRUYH FRP P XQW IRU$ IUFDQ VFKROWY +H LV DOR D * UDGXDW ) HIBZ 1Q WH 5 HVMGHQIDO
&ROUH R &XWMDODQG &RP P XQW 6WAHY ZKHH KH P HQRY XQGHUJWGDW UHMVGHQN DQG IDADIWY P HDQQIIXO
ADBIXH RQ FXGMUH DQG IGHQMW 7 KURXIK KLY URBNV DV DQ ( QK / DQIXDIH 3WRIFHGR (/3 DQG( QIOK ' HYHBSP HQV
WWURXIK * XIGHG ( [ SBUIDIRQ (' * ( 3HHUO HQRU KH VXSSRW LOMIDMRGDODQG P XERI XDOJ UDGXDW \AXGHQN DV \KH,

CQDYLIDW WH WDQUMRQ IQR 8 6 JUDGXDW HEXFDMRQ ,Q DEAMRQ KH KDV EHHQ DQ DRIYH YREQMHUZ MW \WH 5 XUDOL XUWHUH

,QUDYH D VRADAP SDRWRW DQJ DMRQ DGYDQAQ) FRP P XQW FHQMUHG XUDOGHYHBSP HOADFURW $ IUED
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/KH &KLFDJR 6FKRRO

-D P\ Q&ROWRQ
& RXQUHBU( GXFDMRQ DQG 6 XSHYIMIRQ

-D|P\ Q&ROMQLD3K' FDQACDM 1Q\KH & RXQUHBU( GXFDMRQ DQG 6 XSHYIMRQ 3 URI WP DW KH & KIFDIR 6 FKRRO

-0 P\ QLV D P HQICKHDEN \WHUDSIMAZ W D KHDIWRUDFFHWIELDNY HTXIW DQG FUHDWYH KHDE 6 KH EHOHYHV \WDWAYHY RQH
GHVHYHV TXDOWV P HQBCKHDEK FDUH  UHJ DUBBMWY R \MHUEDFNI URXQG RUIGFRP H - DQG KDV EXI®HUZ RUN DURXQG \WDVWEHTH
7KURXIK KHUZ RN VKH SURYIGHV DIIRWEDEG! TXDOW FRP SDWIRQDM \WHIDS\ GHVL GHG \R P HHVWBHRS®! Z KHUH \WH. DUA
XVIQ) P REDOMV@H (0’ 5 1 DUDIMH 7KHDS\ DQG* HABEY KHIDS\ \R DAWMAQ BQJ WP FKDQIH 6 KH VHIYHV DV DQ
RIEHUIRU%4DYH 6 SDFH IRU LYHWH 6 \WGHQNV KHSIQ R FUHDW LGFGMYH HQYLLRGP HQW Z KHUH IX\MUH FRXQUMHBWY R FRBU
FDQWUYH DQG DV D ERDUG P HP EHUIRUDQ RU DQI} DUMRQ WDVBURYIGHV DI RUEDE®! P HQBICKHDAK VXSSRWR QLI KW
HOMMBIGP HQAZ RUHY D SRSXOMRQ RIMQ RYHUBRNHG EXWEHHS® GHVHIYIQI R FDUH 6 KH KDV DOR DIWHQGHG FRQIHUHQRHV
DV D SUMVHQMUDQG HYHQW DV D VSHDNHU + HUSDWIRQ @V IQ\WWDFKIQ) RWHLY DERXVWAH P SRUBGFH R \BNQJ FDUH R

\WHP VHOHV DQG KHSIQ) RKHWY XQGEHYARIQGE MWWKRZ FEVH VHD FDUH DQG VHD ®YH FDQEH - D} P\ QY GRARDAUHVHDUK

H S®RUHV WH H SHIHQFHV Rl $1UFDQ$ P HUFDQ FRXQVHEWY DIP IQ) \R DP S@\ \KHUYREFHV DQG FRQOUEXW \R P RUH HTXWDE®!
SURHWIRQDO/SDFHV 6 KH LV HVSHAD® SDWIRCDWM DERXWAUHDWY SDWZ D\ V IRUYDIFN DQG %4URZ Q FARIFIDQY R IHHOHHQ
VXSSRWG DQG FHBEUDWG 8 G DIMO - D] P\ QZ DOV Z W \KH P RWR \R 2IQEIQI LEQ RXFK \WH @/HV Rl RKHLY 3 Z KIFK VKH Z 1O
FRQIOXH \R GR 1Q DAIDFHW Rl KHU@H

-RP DUV' H- HVXV
YoXMAHW 3 FKRBJ\

-RPDWV' H- HVXVIVWWH ( [ HFX\WH' IWHPRUR 7KH 3 URVSHUIW $ JHQED Z KHUH VKH BDGV LQMIDMYHY \KDWHTXLS KXP DQ
VHWYIEH DI HQAHY R DCRSWSDWMALSDQAFHQMUHG SUDPIFHY WURXI K HYIGHQRH EDVHG WDIQIQ) DQG FRDFKIQ) $ & HWMHG

( QUHSUHQHXUDQG/ LIH & RDFK VKH Z DV IHDWUHG 1Q 7 KH & RDFKIQ) * XXV 9 RO,, IRUKHURKDSWU 2 6 \WDWMJLE 3 OQ IRU< RXU
/ LH3 + HUQHBQ) FRP P W HQAR HP SRZ HIP HQAEHIDQIQ 3 XHWR 5 IFR Z KHUH VKH FRIDERIDWMG Z W BUMDWRY OZ
HQIRWFHP HQADQG DGYRFDR JURXSV \IR DEAUHW GRP HIE YIRBIGRH IQRUHDVH SXETF DZ DUHGHW  DQG KHS HABEQVK QI
B IMDMRQ WDWARQIDXHY VR SIRMAWDP L0V \RGD  $ I\MUUHBFDIQ) \R/ RAWIE! . HQMFN. ' H - HVXV H SDQGHG KHU

FRP P XQWZRINE\ VHYIQ) RQ QRQSURIWERDUGY GHAFDMG \R [P SURYIQ) KHDEN HGXFDMRQ DQG Z HHW DP RQYJ
XQGHYHYHG SRSXOMRQY + HUBDGHWALS DQG FRP P W HQAR FLYIE HQJ DI HP HOABIG KHUVR HBIPIRQ DV & RXQIV

&RP P MRQHUIRU- HIHYRQ&RXQWV' MMEVE6 Z KHUH VKH VHYHG D IRXU\ HDUWP |URP R DGYDGAQ) [QUDYHY
\KDVW/XSSRWMG FRP P XQW GHYHBSP HQADQG HTXMDE®! DFFHW R UVRXUFHV ' H- HVXV KRGV DQO $ Q& XGPS \WAHY
IURP WH 8 QYHWAW R! / RXIWWIGBI DQG DQO %% 1Q* GEDAD DQDIHP HQNMURP WH 8 QYHWAW R 3KRHQ[ 6 KH LV FXUHQ®
SXWXIQI D3K'  1QYXMGQHW 3\t FKRBJ\ DWW KH & KIEDIR 6 FKRROZ KHUH KHUUBVHDURK HP SB V J IRXQGHG \MHRY R

H S®UH KRZ FXGMUDOYDXH GlLIHHQFHY VKDSH SHUFHSWRQY Rl Z RUNSOFH LOFYIOW DRUIRW FXGMUHV + HUVFKROWALS DGYDQFHV
FIRW FX@MUDOXQEHIABQAQ) 1Q RU DQ} DURQDAFRQM, W DQG UH BFW KHUEWRDGHUP MRQ \R HP SRZ HUSHRS®! DQG

RU DQLJ DMRQY \R DGR VRADCMNFH MXHV
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/KH &KLFDJR 6FKRRO

$OQ/RQ' XEH
$ SSOHG Y4HKDYIRUS CDOMY

$ORQ' XEHIVD3K' FDQEACDM IQ\KH $ SSIHG %HKDYIRUS QDOMY 3 IRIUDP  DW KH & KIFDJ R 6 FKRRO$ QVRQ LY D GHAFDWG
VFKROU DGYRFDW DQG DXWP  SDUHQWZ KRVH DFDGHP [E DQG SURHWIRQDCZ RINLY GHHSO IQRP HGE\ @HGH SHUHGFH © LK
D IRXQEDMRQ [Q $ SSTHG %HKDYIRUS QDOMY $946  DQG VSHADD DURQ 1Q KHDEKFDUH HTXIW DQG DFFHW VKH KDV BIG DQG
SXEQVKHG DERXVBRIFHV DQG LOMYHQNRQY DIP HG DWHQUXUQ) IDIUDFFHW\R $ %4 DQG RWHUVHIIEHV IRUIQAYIGXDY Z W
DXWP  $V D SDUHQANR WUHH DGXOWKICUHQ RQWH DXWP VSHAKP  VKH EUQIV ERW SHYRQDAQWI KWDQG VFKROWD W RUR
DGYRFDWM IRUM AP [E FKDQIH 6 KH KDV KHTG BDGHUKLS URBNV 1Q QRIBURIVBRTIR JURXSV VHYHG RQ BFDDQG ABAM
FRP P IWWHV DQG P HQRUHG HDUD FDUHHUFGIFIDQY DQG AMGHON HVSHAD@ \WWRVH 1URP XQGHWHSUAVHQIMG EDFNJ URXQGV

+ HUGMWHIBMRQ H| SBUHV VWKPMUDODQG SRTIF EDUIHY 1Q0 HAFDIG DQG HTXWBE®! VHYIEH GHIYHY ,QRQQ) \WH ( &ZDG$
URXFKHG RAENV VKH VHHNY \R IXUWHUDP SO\ KHUFRP P MY HQAR VHYIEH GDGHYKLS P HORWKLS DQG VRADOMIFH IQ\WH
DFDGHP\ DQGEH RQG

9%4QD 3 DUH\K
& QIFDCB A FKRBJ\

" U %4QD 3 DUHNK UHFHYHG KHUEDFKHBUWY GHI UHH 1O SV FKRBJ\ TURP \KH 8 QYHWAW R &DORGID %HMABA DQGKHU0 $ 1Q
&RP P XQW 3 FKRBJ\ IWRP 1 HZ <RINS QYHWIW 6 KH FRP SBAMGKHU3K '  1Q&@IFDCB A FKRRI\ DQG P IGRUHP SKDWY
LQ YARABMYAIFY DW RP D/ 1QGD 8 QYHWW 6 KH FRP SBMIG KHUSRAWERARDAHTERZ VKIS DW DIVHU+ RVSMBAQO LGMNV
&DORAD [QEHKDYIRIDAP HAFQH DEARMRQP HAFIGH DQG SV FKIDW 6 KH KDV VHYHG DV D SURMPWRRWECDRUIRUVHYHIDO
O H JUDQN DWKH Y4-KDYIRIDO HDGK , QAMAM D6 DQ' IHIR 6\BAM 8 QYHWAW 6' 68  DQG DPWG DV D FAIFDOVXSHYIVRUIQ
\WH RIQACRARIDCEUR] IDP EMEIHHQ6' 68 DQGWH 8 QYHWAW R & DORMD 6DQ" IHIR 6KH KDV EHHQWH $ WRADM
" HSDWW HQA& KDIUDQG ) X@8 URIHWRUIQ \WH & GIFDCB A FKRBJ\ SURIUDP DWW KH &KIFDIR 6 FKRRAQ$ QDKHP VIGFH 0 DUK

6 KH DOR VHLYHG DV \WWH $ WRADWM 3 URI HWRU& KDIUDWKH $ P HUFDQ 6 FKRRCR! 3 IRHWIRCDCB WA FKRBI\ 1QWWH & @IFDO
3\ ' SWRIWDP IRUDSSWR PDMO  \ HDY/ 6 KH KDV SXEQKHG VHYHUDCSHHUUHYIHZ HG SDSHY IQWH DUHDV Rl FUIRW
FX@MDCBM FKRBJ\ SV FKRBJ IFDCDWHWP HOADQG EHKDYIRUDCKHDAK. + HUFGIFDARFXV IQFGGHY WDXP D KHDGN

SV KRB\ FRXSBIV FRXQUHIY  DCARMRQ P HAFIGH JHQHIDCBWA FKIDW  DQG P XGEX@YUDCFRXQUHIY
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2 UDQGR 6D
$ SSOHG & AIFDCB A FKRBU\

2 WDQER 6 D] RAMIGHGKIV 3K ' 1Q2 W DQ] DMRQDD HDGHUKIS ILRP 7KH & KIFDIR 6 FKRRAQ 6D FXWHQ® VHYHV DV
DQ $ \WMMBQAB URIHWRUDW KH & KIEDI R 6 FKRROZ KHUH KH LOQAWKPW DQG DGYIVHY GRARIDOEMWHIIMRQ UAVHDUK 1Q P XG0
SIRIWDP HP SKDVHV IQFGAQ) 96MGHW 3\A FKRRJ\ DQG 2 U DY} DMRQDD HDGHYAKLS 6Dl DOR VHYHV LQ IXQWP H FDSDFW
DVi3 DFLLLE 2 DNV & RBIH DV $ GP IQMADWYH 3 IRHWRU ' ILHFARUR! 5 HVHDURK. DQG,5 %& R & KDIU 2 WDWQER KDV UHFHQ® EHHQ
|HDUMUHG LQ \WH 7 HD IRU7 HDFKIQ) SRGFDWMHBIPUY KLY DSSURDFK \RZ DG WH HMIEDOOVH R $, 1Q GRARIDOANGHQNBURI DP V/
LQHIRW\R GUHAWDFDGHP [E SRTR. 6Dl KDV VXSHYIVHGDSSUR] IP DMO  SXEQVKHG GMHIBMRQY 3 UR4 XHVWDV D
QWHIBMRQ FKDIUDQG UHDGHUZ W 7 KH & KIFDU R 6 FKRROAGRH 6D KDV UHFHQ® SXEQVKHG \BIR ERRN FKDSWAY IRU,* |,
6 FHQME 3 XEQUKIQ) FRQUEX\UZ) \R RSP 1} LQ) \WH GRARIDOANMGHQNH SHUHQRH WURXJ K UMVHDUFKHUDI HQR
VHD BDGHYKIS JURZ\K DQG IDFXANV P HQRWAKLS 6 Di] |V VHFRQG ERRN FKDSWUIQYRIHG \WH SUDPIFDON RN SUAVHQID)
TXDDBMYH UHVXEOV |RUD GRARIDAGWHIIMRQ 6 DI IV FXUHQ® GHYHBSIQ) FRXWHY FXUEXOP  DQG IQAKPIRCDOARI [HV
\RURXJ K IQARKRID) DQG DGP LOMMUQ) 3 DFLLLE 2 DNV & RTU HY 1QDXI XUDOERARIDOGH] UHH 1Q ( DU & KIGKRRG ( GXFDMRQ 6 DI
KDV DOR UHP DICHG HQJ DI HG DV D GRARIDGFRP P WiH P HP EHUDQG LOAKRRUR GMVHBMRQ FRXWHV DVW KH & KIFDUR

6 FKRRO

&WDLJ 6 FDQ®RQ
2 UDQ] DURQDO HDGHUKIS

&) 6 FDQBRQIVD3K'  FDQAGDM Q2 U DQYJ DMRQDO HDGHWKLS DVW KH & KIFDI R 6 FKRROZ KRVH UHVHDUFK IRFXVHV RQ
RU DQlJ DMRQDOFKDQIH P DQDIHP HQAZ MKMIQ8 6 KL KHUHGXFDMRQ H] DP IQQJ KRZ. IOAMMRCDOFXGMUH GDGHYKIS
SUDRIFHY  DQG WIKPMUDCOFRQEMRQY LQI OHQFH \WH VXFFHW RUIDISUH R FKDQI H IQUIDIYHY 9%XI@HQ) XSRQKLY  \ HDUFDUHHU
LQ HGXFDURQ DV D FOWURRP \WDFKHU HBP HQBWY VFKRRCBUGQRISDODGP MMRQY UHSUMVHQBMYH DQG CRZ. $\WMBIQW LWHRARU
R $GP MWRQV KH LOMI UDWV SUDPMRQHUH, SHUHGQRH Z W VRKROUD LOTXILY \R GHYHES DRURCDE®! 1UDP HZ RUW \KDWP SURYH
LOAMMRQDOGHAMRQ P DNQJ P SBP HQBMRQ DQG WINHKRTHUHQI DI HP HQW& DL LQMDE® CHYHBSHG DQG KRQHG K1Y
GDGHYKLS WN@ VHYIQ) DV SUCFISDCR 6 W- RDQR! $ UF & DIWRTF 6 FKRRAQ ( YDOARQ ,@RY Z KHUH KH BIG IDFX@V
GHYHBSP HQADGYDQRHG VFKRRAP SUIRYHP HQWHIRW DQG GHYHBSHG HQURM® HONAMDW IHV 1Q FRIDERIMRQ Z W VFKRRO
GDGHYKLS +H DOR RU DQ] HG VHYHDOFKRROZ IGH VHIYIEH IQUIDAYHY 1Q SDIYGHWKLS Z W QQH GFDACRQSUR IVRU DAL DURQY
UHVXEY 1Q QHDUD FRP P XQW VHYIFH KRXLY 1Q D MQI B\ HDU &UDL] WDQUMRGQHG LORR K1V YDURXY URBN 1Q DGP MRQY
DWW KH & KIFDJ R 6 FKRROZ KHUH KH BIG VHYHUDGFDP SXV GIYHAQUDIYHY IQFOIAQ) GHVLI QQI DQG FKDILIQ) RQEEH 5 HVRXUFH
5 HYIHZ 6 HWIRQV WDVWXSSRWP RH\WDQ  QHZ \AXGHQW HDFK VHVWIRQ BIWFRRUECDUQ JURXS LOMYIEZ V IRUKH

& QIFDAD HQWOF HDAK & RXQUHIY SWRIWDP  DQG OXQRKIQ) D VWWGHADP EDWDGRUSIRIWDP \WDWHQIDIHGRYHU — JUDGXD\M
VAXGHQARIQMHY 7 KURXI K K1Y UMVHDURK DQG SURIHWIRQDCSUDRWEH & UDL) 1V FRP P WG R AHQI \WHQIQ) HGXFDMRGDO
IOAMMRQY GHYHBSIQ) BDGHY DQG SURGXAIQ) VFKRDWKLS WDVWXSSRW HTXMVE®! DQG VVABICDE®! WDQVIRWP DURQLQ

KL KHUHGXFDIRQ
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$ KVDNL7KRP DV
$ SSOHG YHKDYIRUS CDOMY

$KVDNL1 7KRPDVIVD3K' FDQAGDWM LQYHKDYIRUS QDOMY DW KH & KIFDIR 6 FKRRC2 QERH 3 URJUDP DQG DQ IQAMKRRULQ
\WH' HSDUW HOWR 3\t FKR®J\ DQG 6 RARBJ\ DWW UDP EQQJ 6 \BAM 8 QYHIWAW + HUVFKRDWKIS FHQOMY RQ DGYDQRQ)
HTXMPE®! P HQRWKLS DQG IQFOMYH SHEDIRI\ 1Q KLI KHUHGXFDMRQ SDUMFXOWD Z MKIQ + MRIEDD® %DFN & RBU HV DG

8 QYHWAMAV +%&8V +HUSRAWVIDGKDWM \MHMY 7KH 8 VH Rl %4-KDYIRUG NGO 7 IDIQIQJ \R & UHDM DQ2 QIEH &RXWH 7 WDIQIQ]
&R H 6 \MGHON R & UHDW DQ ( 11HARYH 2 QEoH / HDWRQ) ( QVILRQP HQWVGHP ROMIDIMG \WDV#4HKDYIRUS NQW 7 WDIQQ) %6 7
DQG FKHANDMEDVHG IQAKFIRQ FDQ HIHAYHD SUHSDUH FRT H VWGHQW \R GHVL Q HQJI DI 1Q) DQG KLIK TXDONV RQIH
FRXWHV 9XI@IQ) RQ WKLY IRXQEDMRQ KHUGMHWBMRQ ( QKDGALQJ ) DFXAV 0 HQRWKIS DW %&:8 V $ %HKDYIRUS QDO
$SSURDFK DSSTHG %6 7 \R | DFXOV GHYHBSP HQVHYDODWD KRZ VARKFUMUHG WDIQIQ) AHQI \WHQY P HQRWAKLS HIHRRYHQHW
FROAMMQP.  DQG VWGHARXFRP HV $W UDP EQRY 6 \BW 8 QYHWAW 7 KRP DV \MDFKHV XQGHU UDGXDW 3 A FKRBJ\ FRXWHV
LOMI UMDY \MFKQRBJ\  DSSTHG BDUIQ)  DQG FXGMD® UHVSROYH SHEDIRI\ \R SURP RiM VYGHQWHQI DI HP HOWDQG
VXFFHW %H RQGWH FOWURRP  VKH P HQRY DQG VXSSRW | 1A HQHUDMRQ DQG XQGHWHSUHVHOMG VWGHON [RAMUQ)
SHWIMMQPH DQG DFDGHP [E FRQIGHQRH WURXJI K LQAYIGXDA HG J XICDQRH DQG SUR HWIRCDAGHYHBSP HQA6G KH DOR
SDWFASDMG LQ 7 KH & KIFDIR 6 FKRRRY 3 UHSDUQJ ) XWMUH 3 IRHWIRQDO) DFXOV 3) 3) SURIWP DQG 7 HDFKIQ) 2 QIEH
3HEIRI\ 6\IQEDEY 72 36 WDIQQ) DGYDQRQ) H FH®IQFH DFFHW DQG HYIGHQRH EDVHG SUDRUFH LQ KL KHUHGXFDURQ
7KURXIK KHUWDFKIQ) UAVHDURK DQG DGYRFDR\ 7 KRP DV VHH\W \R FUHDWM HTXMJE®! SDKZ D\ V IRUVXFFHW IRAMU

HOYIURQP HOW Rl VXSSRWDQG FROMEXWM W D P RUH IOFGMYH DQG AYHWH SURIHVWRUDW

-RKDQQD: LQADP V
& QIFDCB \A FKR®J\

' U-RKDQQD' : I@DP VIV D/ IFHQVHG & @RIFDCB W FKRBJIMADQG $ WRFIDM ' ILHARUR! & GRIFDCY DIQIQ) 1RU7KH & KIFDIR

6 FKRROQWH: DWKIQIRQ ' & P HWRSROBQDUD 6KHREWIGHGKHU3K ' IQ&RXQUHI 3\ FKRBI\ IRP + RZDG

8 QYHWIW 6 FKRRCR! ( GXFDURQ1Q + HUFRQUEXURQV \R KHDGK FDUH FRIFDOUHVHDURK. DQG GDGHWKIS GHYHBSP HQW
KDYH KHSHG P HP EHY R GYHWH FRP P XQUHV FKDEIQI H KHDEK FDUH GVSDUMIAY VRADCMNFH UHRWP  DQG BDGHIKIS

P RGHY 1Q J HRSROMFDODQGVFDSHY \WDWDUH FRXQMUQMMYH \R VXFFHW * U@ LGP VURYHUDURKIQ) UAVHDURK LQMUHVV

H, DP LQH WWH SHYRQDONV FROMKAIRQY R IQAYIGXDY IDAQ) Vi VP IE SUAWXUHY IQWH DUHDV Rl KHDGK HGXFDURQ ©Z DQG
JRYHP HOA+ HUSV FKRDQDOWF DQG SV FKRG. QDP IF WDIQIQ) KDV J XIGHG KHUXQEHWABQAQ) R KRZ LOMYHAID [GHQMAY
XQGHUVXFK SUHWXUHV FDQ P SDRWB\A FKR®J IFDCKHDAK DQG Z HOEHQ) 7KXV KHUURB! DV DQ$WRADM ' IWHRARUIRUS. GIFDO
3V ' VIXGHQN SUP DUD [RFXVHY RQ EUGIIQJ \WH J DS EHE HHQ SUR HVIRQDOGHYHBSP HOWDQG EMVWBLDRIFHY 1Q

SV FKRBI\ XMIQJ UHDOWP H UHDOZ RWS HYHQW 6 IQFH ' U IGDP VIWWQXUH DA KH & KIFDJ R 6 FKRRCKDV IQYROHG KHU
FR GDAQ) FUMFDCFRQYHWDMRQY Z WIQ WH GHSDUW HQWVXFK DV D SRAMHBIIRQ\RZ Q KD SURSRVIQ \WH [P SBP HQBMRQR
GHIEHIDW SUDRIFH H, HIRVHY R HQKDQFH SIRIHVWIRQ Z IGH FRP SHIMQALHY  SUAVHQUQY D SDSHUDQG RQJIRIQ) FRP P HQUBY
DERXVWKH URGBDFNR! ' (, DQGVAHQFHIQD 7XP S ZRWGHWD DQGZ RINQJ IQWDIQIQ) FXUWEXCP DQGSRIR FRP P IWHY DW
\WH GFDADQG CDMRQDABIYHOR HQVXUH HTXIW DQG W RUIQWDFKIQ) DQGWDIQQ) +HQFH ' U:  LGDP V EHOHYHV \KDVD

FRP P W HQAR H FHIQFH LV EHWSHYRQUHG B\ \WH DFNGRZ BIGI HP HOAR' Z RW DQG YDOH LQ DABHRS®! EXVWP RW

IP SRMUQ® [QRQHY XQUHBIQNY  VHD VDFULFLQ) \ HAXQUAI UWIE®! DQG UHZ DUEQ) VHYIEH \R RXHWY/
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/KH &KLFDJR 6FKRRO

7UIDQ 5XVK : LORQ
& RXQUHBU( GXFDMRQ DQG 6 XSHYIMRQ

" U7WIDQ & 5XVK: IORQLY D/ IFHQWHG 3 UR HWIRQDCR GIFDCE: RXQUHBUZ W VXSHYIVRY GHVLI QDMRQ DQG/ IFHQVHG

3V FKRBIMZ KRVH  \ HDUFDUHHUVSDQV FRXQUHBUHGXFDIRQ WDXP D IQRUP HG FEQIFDCSUDANFH VSRW FRXQUHIY) DQG
HTXIW FHQMUHG VAKRDUKIS $ GXDCB 6 &DCDADQ FMYHQ VKH EUQIV D WWDQVQDMRCDADAQG P XEMI XDCSHWSHAMH \R KHU
ZRWN VKDSHGE\ \ HDW/ R \WDFKIQI UMVHDURK DQG FRP P XQW HQJ DI HP HQADFURW ERK FRXQUHV 6 KH REVBIQHG KHUS K *
1O & RXQUHBU( GXFDMRQ DQG 6 XSHYIMRQIURP \KH 8 QYHWAW R $NIRQIQ 6 KH VHYHV DV D) X@8 IRHWRUDQG
3WRIDP &KDIUIQ\WH & GIFDA) HQWOF HDAN & RXQVHIR) DQG & RXQHBU( GXFDMRQ 6 XSHYIMRQ SURIUDP V DW KH
&KIFDIR 6 FKRROZ KHUH VKH BDGV FXWEXGP GHYHBSP HQMDFXOV P HORUQ) &$&5 ('3 DO QHG DWHWP HONDQG
DFFUHGMIMRQ DGP MRQV DQG DM LIE DFDGHP LE IQUIDIYHY + HUVFKROWKIS UHGPW VXBICHG FROUEXURQY R [ RXUFRUA
DUHDV FRXQUHBRUHGXFDMRQ UDFIDCDQG J HQGHUIGHQIW GHYHBSP HQVHDI GVREHY 1Q AYHWH DQG XQEHYHYHG
FRP P XQUAV DQG VSRW FRXQUHIR) DQG P HQBCSHURWP DQFH ' U5 XK :  LORQ KDV DXWRUHG P X@BG! SHHUUHYLHZ HG
SXEQFDVRQY DQG ERRN FKDSWMLY [QFOIAQ) 1RXQEDMRQDCY. RN RQ HDWQ GVRWEHY DP RQJ $1UFDQ$ P HIFDQZ RP HQ DQG
KDV GHHHGP RHWDQ  SUMVHQEBMRQY QDMRCD® DQG IQMEDIRD® DRRW \KH 8 QUMG 6 \BAMY & DQDED ( XURSH \WH
&DUEEHDQ DQG &HQRDGS P HUED + HUELQDWRGDCDFDGHP L EDFNJ URXQG DQG HQI DI HP HOAQ ( QIOK ) BHQRK DQG 6 SDQAVK
IQRP KHUFXGMUD® JURXQGEHG UMVHDUFK DQG \WDFKIQ) ,Q DGMRQWR KHUDFDGHP IF Z RN VKH VHUYHV DV D & RQVXGID) 7 HDP
3\ FKRBJ IMWRUKH & BYHDQGYRZ QY 1)/ SUIRVIAQ) P HQBGKHDEK FDUH FUMY UHVSRQUH  DQG SHURWP DQFH IRFXVHG
VXSSRWYR DIKGMA 1DP I0HV DQG AR DQG LY GHHS® FRP P IMHG R DGYDQRIQ) HTXIW UHSUMVHQIBMRQ DQG DFFHW 1Q
JUDGXDW HGXFDMRQ

CHIQ: LOMY
2 UDQ] DIRDO HDGHIKIS

. HYIQ: IQMYIVD3K' FDQACDM IQWH 2 U DQJ DURQDD HDGHWKLS SURIWDP DW KH &KIFDIR 6 FKRRO. HYIQLY D VFKROU
VSHAD( LQJ IQWH WG R \K] [E GDGHYAKLS DQG W [P SDPWRQ ERW! RU DQYJ DIRQDCDQG [QAYIGXDAKHDEK. + 1V UAVHDURK

H, DP LQHV \WWH SUHFXWRWY DQG FRQVHTXHQRHY Rl GHVRKPRYH BDGHIKIS EHKDYIRY [RFXVIQ) RQWWH P HQBIO'SK\ IFEDODQG
HP RURCDAP SDRW RQ HP SB HHV DQG \WH XQGHDLQ) BHDVRQY IRUKH SKHQRP HQRQY SHYMMQFH 7 KURXI KRXVKLY
DFDGHP IF FDUHHU . HYIQ KDV SUP DU HQJ DI HG 1Q \WH QRQSUR IVWHRRU Z W D QRWE®! IRFXV RQ P HQBCKHDIK. VSHADO
QHHGV DQG HOVILRGP HQBAWXHY 7 KHVH RSSRUMQUA KDYH HODEGIG KIP \R FRIDERIDWM Z W GLYHYH QRQBURIW

RUDQ] DIRQY GFDAFRP P XQW JURXSV DQG HBIFWG RIIFID® Z KR VKDUH D FRP P RQ YIMRQ R FUHDU] P HDVXUAY \KDWRMU
KHDGM\ R DQY} DWRQDAFX@MUAY DQG DGYRFDI IRUHTXIW IFOMRQ DQG GYHWAW Z KIG! P DNQJ VLI QUIEDQWFRQUEX\IRQY \R
VRAHW . HYIQY UHVHDURK DIP V R HQKDQFH XQGHUARIQAQ R ZK\ W] IE BDGHWKIS DQG IW GHVKRIYH EHKDYIRWY DUH RI\MQ
RYH@RN\HG DV Z HODV WH [P SDRVWKH KDYH RQ DQIQAYIGXDEY P HQBO'SK\ EDODQG HP RURQDCY HOEHQJ + IV WG, DIP V
\R LQGHQFH SRIF DQG SUDPWFH HQFRXUNIIQ) A VWP LE UHRUP V/ WWDWDGGUHW \WH I XQEDP HQBGFDXVHY R \R[ LIF BDGHWKIS
+H IV GHIFDMG W IGFRSRUIDIG) UAVHDURK 11QAQIV IQR SUDRWFDO/RGMRQY \WDWDGYDQEI H RU DQ] DIRQY FRP P XQUEAV DQG

EURDCGHUVRARWBAFRQM W . HYIQ HDWCHG D Y%DRKHRUR! 6 FAIHQRH 1Q$ FFRXQUAQ] 1URP 3 XIGXH 8 QYHWW DQG D0 DWMURI $ W
Q3 FKRBI\ |URP 7KH &KIFDIR 6 FKRRO. HYIQZ DV DOR UHFRIQ] HGE\ 7KH &KIFDIR 6 FKRRAORUKLY DFDGHP IF

DFFRP SOKP HQW KDYIQ) EHHQ DZ DWBHG DQ$ FDGHP IF ' DPIRQ FHUMEDM IRUP DIQEBIQIQ) D * 3$ \MURXJ KRXVKLY
P DMV SURJUDP
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0 DUDQD) DIXQGHV * U®R
( [ HIAVH 3K\ VRRJ\ DQG $ SSTHG 1 XWAIRQ

0 DUDQD) DIXQGHV * WR IV D FDQACDM IROWH 3K ' 1Q( [ HIAVH 3K\ VRBJ\ DQG$ SSTHG 1 XWMRQ Z M D VSHADT) DIRQLQ
1 XWMRQ3RIF. DVWKH* HRUH: DVKIQI\RQS QYHWIW 0 LOHQ, QAMAM 6 FKRRCR! 3 XETF + HDIK. + HUUBVHDURK H] DP IQHV
KRZ 1RRG HQYILRQP HQW DQG QXWMRQ SRIFHY VKDSH 1 DP LeHVUISXUFKDVIQI GHAMRQY  SDWMEXOU® [RUFKIGIHQ DQGKRZ
\WHVH LQIGHQRHY YDU DRIRW VRARHFRQRP IE FRQM W 6 KH KDV UHFHLYHG GMIDRIRQY [URP \WH* HRUH:  DVKIQIVRQ

8 QYHWAW DV Z HODV BRI QURQ IURP QDMRQDADQG LOMUIDMRCDOVAHQME RUI DQYJ DURQY | RUKHUFRQUEXIRQY R QXMRO
SRIA\ DQG SXEQF KHDGK IQFOGQ) WH* : 5 HHDUK' D\ ' RARDCHZ DUB IQ 3 XEQF + HDAN UHFRIQUIRQY IURP \KH

$P HUFDQ 6 RAHW IRUL X\WAIRQ \KH ( DU & DUHHUS Z DUG 1URP \WH , QMDURQDCE. RQJ VAW R 1 XWMRQLQ 7RN R DQG \WH

$Z DG IRU&RP EDIQY + XQIHUDQG 0 DOQXWMRQ IURP \WH 6 \BAM Rl 6 MR 3 DX® %4.D] 106 KH KRGV D0 DWMUR! 3 XETF + HDAK [Q
( SIGHP IRRJ\ DQG D UDFKHBUR 6 FLHGFH 1Q 1 XWARQ [URP \KH 6 \BAM 8 QLYHWAW R & DP SIQDV IQ 94D LOO DUDCQD IV

FRP P IWHG R P HORUWAKIS VHIFH DQG DGYDQRQ) HTXIMYE®! IRRG VA MP V' DQG VKH DVSILHV \R EXIG D UAVHDUFK FDUHHUDW
\WH IQMYHAIRQ R VAHQRH DQG SRTIF R H SDQG DFFHW \R KHDEM\ 1RRGV DQG [P SURYH KHDAX RXARRP HV | RUFKLEUHQ DQG
IDP IOV Z RUOZ IGH

. IP EHWDO * UHHHQIIHG
7 IDQVOMRQDGH HDAK! 6 FHQFHV

. [P * UHQIHG LY D GRARIDAFDQAGDIM SXWXIQ) D3K'  1Q 7 DQUDMRQDO HDAK 6 FLHQFH DAKH * HRUH:  DVKIQIVRQ
8 QYHYWW 6 FKRRCR! 0 HAFIQH + HUUHVHDURK IRFXVHY RQ H, DP LQIQ) KHDEK GVSDUMEN 1Q SDGRUHDIF FDQRHUWURXI K

FRP SUHKHQULYH DWHWP HQAR! VRADOGHWP ICDQW R KHDEK \WDWQ GHQPH SDIHQARHDW HQASDWZ D\ V' 6 SHALED®  \VKH
LOYHMANI DV KRZ. \WHVH GHMUP IGDQN DI HPASDMHQNHD LELDV [ RUFPXUDWYH VXU LEDAQMYHQIRQY DQG WHUVXEVHTXHQW

IP SDPWRQ ILYH \ HDUVXIYLYDCRX\RRP HV + HUVFKROU® Z RINDIP VR Vi VWP DIFDA [GHQM  SDWHQWV SURYIGHU  DQG M AMP
GIYHCEDUWIHY \KDWRQUEX\M \R LOHTXIMPE®! WHDW HQADFFHW DQG GVSDUDM VXULYDADMY . [P EH® GHP ROAMDWY

H FHSWRCDOBDGHWAKLS 1Q ERI UHVHDURK DQG SDWHQMNDGYRFDR\ FDSDFMAV 6 KH FXUHQ® VHYHV DV & KDIUR! WH 6 XULYRWY
DQG & DUHILYHWY &RP P IWH IRUKH' MUPWR & RGP ELD DIIADWM R \WH 3 DQRUHDWE & DQFHUS FIRQ 1 HERWN 3$1&$1 DQG
DRYHD DGYRFDWV IRUSRTR [QUMIDMYHV \WWURXJ K RU DQLJ DURQV IGFOGIQI 5 DA 1RUO HAFDGS HVHDURK DQG \WH $ P HUFDQ

$ WRADIRQ IRU& DQFHUS HVHDUFK. + HUSUR FVMRQDCDFKIHYHP HQW IQFGGH UHFHQMNQGKRIRQ LOWR \WH 1 DIRQDCB RFHW R

/ HDGHWKIS DQG 6 XFFHW DQG FHWFDMRQ DV D/ HDQG I 6LIP D* UHHQ Y4HIMKNURXI K Z KIEK VKH DSS@HV HIGHQRH EDVHG
SURFHW P SURYHP HQWP HWIRGREJ LHV VR DGGBUHWW KHDEKFDUH GHIYHY FKDEIQJIHV' + HUSUR HWIRQDCDVSILDIRQY FHQMURQ
GHYHBSIQI DQG [P SBP HQID \BAI HWWG IQMYHQIRQY R HQVXUH HTXMVE®! DFFHW R KLI K TXDDV FDUH | RUD@SDQRUHDIF

FDQFHUSDWHOQN Z KB VIP XEBGHRXVO P HQRUQ) HP HJIQ) UMVHDURKHLY [Q WH IIHG
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$DIRQ3 +HQ
7 IDQUOMRDOH HDAN 6 FHGFH

$DURQ+ HQU LV D FDQAGDWM IRUKH 3K 1Q 7 IDQUDMRQDOF HDWK 6 FIHQRH D SK\ IFIDQ DMMBQADQG &R IWHARUR! & @IFDO
( GXFDIRQ DW KH* HRUH:  DVKIQIVRQ 8 QYHWAW 3 K\ VIFIDQ$ WIMBIQAB LRIWDP  + LV VFKRDWALS IRFXVHV RQ DGYDGAQ
KHDEK HTXIW I RUYEDFN P HQ WURXI K WKWEXITIQ) Z MY KHDGKFDUH SURYIGHLY + 1V GWHUIBMRQ UAVHDURK H| DP IQHV KRZ
YDFNP HQIQWH: DVKIQI\RQ' & P HWRSROWQ UHJ IRQ GHWMUP LGH WKWWQ KHDGKFDUH SURYIGHY R IGHQI  SUDRIFDO
DM LHV VR [P SURYH SDIHQABURYIGHUUHDMRQUKISV DQG KHDAK RXRP HY %4 RQG WH FDP SXV $ DURQ P DIQBIQV D

FRP P XQW EDVHG SUHVHQRH DQG UHJ XOWD VSHDNV DWBRFDARKXURKHY DQG HYHON SIRYIGQ) P HQY KHDGK HGXFDURQ [RFXVHG
RQ GVHDVH SUHYHQIRQ $ DURQLY HTXDM FRP P WG \R GLYHWAL 1Q) \WH KHDENFDUH Z RUN RUFH DQG URXICHD VSHDNY DWBFDO
KK VKRR IQRRGXAIQ) VIMGHOWV IURP XQGHWHLYHG FRP P XQUIAV \IR FDUHHLY 1Q \WH KHDGK SURHWIRQY

1 DIRQD®  $ DURQ SUHVHON RQ %DFN P HQY KHDEN DQG KHDEKFDUH WKWDVBUR HVMRQDOP HAFDOFRQ HUHQAHY DQG KDV
SXEQKHG K1V Z RN 1Q SHHUUHYIHZ HG XD DQG ERRW $ FURW K1Y URBIV DV FGRIFIDQ HGXFDWRU UAVHDUFKHU DQG

FRP P XQW DGYRFDM $ DURQ WIYHV \R HP ERG. \WH 9ARXFKHV RAEWY SIaMY Rl VRKRDWKIS FKDUDRMU BDGHYKIS VHYIFH
DQG DGYRFDRA

9IFN\ +R
&MQIFDB W FKREJ\

9IFN +RIVD3K' FDQAGDMIQ&EIFDCE\ FKRBJ\ DW HRUH: DVKIQIVRQ S QYHIAW + HUUHVHDURK H DP 1GHV \KH
DFFHW \R DQG TXDOV R P HQICKHDEK VHYIEHY |RUDGRBMVFHQW DQG HP HU Q) DGXOV IQ P P LI UDQWDQG HIWQIE P IQRUMNV
FRP P XQUAV WURXIK \ER @HV R UMHDURK  \KH [P SDPWR! 1DP ® GIYHCBURFHWHV RQ FKUG DQG DERBVFHQABM FKR®J IEDO
RXWRP HV DQG  VRAIRFX@MUDCEDWIHLY DQG | DRMBARY \R SVt FKREJ IFDOVHWYIEH X\U) DIRQ 91N KDV UHFHLYHG H \MUDO
WDIQQ) RSSRUMQUAV [RFXVHG RQ DGYDQRHG WIMYAFDCDQG TXDOBMYH P HKRGREJ LHV WURXI K & KIGUHQY 1 DIRCDCH RVSIMUO
DQG* HRUH O DVRQS QYHYWMY 6 XP P HU, QAMAM LO$ QIS DAMADQG' HFRBQL IQJ 5 HVHDUK 0 KRGV 6 KH DOR UHFHLYHG
WH* : 8 &ROP EIDQ&RBUHR $W 6 FHQFHV' HDQY* UDGXDIM / HAMUHVKLS \R GHYHES DQG \WDFK D IUHVKP DQVHP [CDU
FRXWH RQLP P L] IDQAFKIES DQG 1DP I® SV FKRBJIEDXZ HOEHQ) 9IEN. IV GHHS® FRP P WG \R IRAMUQ) LQFOMYH DFDGP IE
VSDFHV DQG GYHWA LQJ SDWZ D\ V VR WWH [IHG R SV FKRBJ\ WURXJ K \WDFKLQ) DQG UMVHDURK P HQRWKLS ,Q DEAMRQ W KHU
VFKROWAIS SXWXIW 9 IEN. GHDYHWY EHKDYIRUDCKHDEN VHIYIEHV \R FKLGUHQ DQG 1DP LOHV IQ FRP P XQW EDVHG DQG KRVSMIO
VHNDIV Z W D IRFXV RQ HYIGHQFH EDVHG DQG FXGMUD® LQIRWP HG SIDAIFHY 9 IEN. UFHYHGKHU%$ 1Q3 W FKRBJ\ IURP

1 RWZ HAMD 8 QYHWW DQGKHU0 $ 1Q&RXQUHI IURP 7 HDFKHY & RMBUH &RAP EID 8 QYHWW 9 IFN. KRSHV\R
FRQIOXH EXIQIQ) D SIRIWP R DSSMHG FERFDAMHVHDUK Z W \WH DIP \R GHYHEBS EFVWBLDRUEHV [RUIP SURYIQ) GNDI HV \R
P HQBCKHDEX VHYIEHV DQG TXDOW R FDUH IRUSRSXOMRQV \WDWKDYH EHHQ KMRUFD® XQGHWHYHG
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) IDON<LQINH +XR
3K\ VRV

) DON<IQINH + XRIVD 3K  FDQAGDW LQ SK\ VIFV DQG \WH UHFSIHOAR \WH & RGP EIDQ) HIBZ VKIS DW HRUH:  DVKIQIVRQ
8 QYHYAW -+ 1V UAVHDURK IRFXVHY RQWH \WHRUMFDOSK\ VIEV RN FRP SB[ M VWP V IQFOIAQ) FRP SBf VRADACHE RUW DQG'$,
VA VWPV +H IV \WWH BDAQ) DXKRUR , QURGXFIRQWR 2 QEIH &RP SOf W DQ2 [ IRG 8 QYHWAW 3 UHW SXEQVKHG ERRN RQ WH
RUJ IGDOMHVHDUK R KLY UVHDUK JURXS + H KDV DOR SXEQKHG RYHUWMQ SHHUUHYLHZ HG SDSHWY + H KRGV D %DFKHBUR!

$ W DQGDO0 DWMUR 0 DNHP DUFV IURP 3 HP EURNH &RMUH 8 QYHWIW R &DP EUGIH Z KHUH KH Z DV DZ DUBHG D

) RXQEDMRCDOB FKRDUAKLS 2 XWMGH R UAVHDUFK. KH 1V GHAFDWMG R WDFKIQ) DQG HQKDQAQ) \WH GDWRIQ) H SHUHQRH IRU
XQGHU DGXDW SK\ VIEV VAXGHQN + H KDV EHHQ D \WDFKIQ) DWIMBQARUIRXU HDWY DQG KDV FROMMQ® UHFHYHG KLIK
VAMGHQAIDMEI V DQG KRGRXW VXFK DV EHAMDIKIQ) 1URP \WH GHSDUW HQW

&IDWD( - RKQVRQ' DYV
+ HDGK 3RTA

&IDWD( - RKQURQ' DYV IV D GRARIDCFDQECDW LQ + HDGK 3 RTF DAWKH* HRUH:  DVKIQIVRQ 8 QYHWAW O LBHQ , QAN
6 FKRRCR 3 XEQF + HDAN + HUUHVHDURK H] DP ICHV \WH HYROIQ) UHI XOWRY OQGVFDSH R RYHUWH FRXQIMUFRQRDFHS\IYH
DFFHW DQG W [P STFDMRQY | RUHTXMIE®! KHDEK FDUH GHIYHY  + HUVFKROWKIS DQDO] HV KRZ. IHGHDCSRIR  IQUXUDQRH
FRYHDIH IUDP HZ RV DQG KHDGK A VWP GHVLI Q LQI OHQRH DFFHW VR UHSURGXRYH KHDGK VHWYIEHY Z 1\ SDMFXOU
DIWHQIRQ \R UHGXAIQ) AKPWUDCEDUIHY | RUKIMRUFD® XQGEHYHYHG SRSXOMRQY ,Q DAGMRQ\R KHUDFDGHP IF Z RN & DD
VHYHV DV D + HDGK 3RTA $GYVRUDQG' ILHARUR 3RTA &RP P XQEDIRQY DQG ( [ WACDGH [1DILY Z MIQ\WH 8 6

" HSDWW HQAR! + HDGK DQG + XP DQ6 HYIEHV , QWKLY URBI VKH FROMEX\MV \IR | HGHIDAQMIMYHY VSDQQQ) VH XDADQG
UHSURGXPYH KHDEK. DGRBMVFHQWKHDEK DQG P DMEDADQG FKIES KHDGK. 6 KH KDV B1G FURW DIHQR SRIF\ FRRUECDIRQ
JUDQWV RYHWAI KWDQG WINHKRGHUHQI DI HP HQWH IRW WDWARQCHRWIHVHDURK. [P SBP HQBMRQ DQG FRP P XQUW [P SDFW
&IDUDY Z RN UHBFW D VXWBIGHG FRP P W HQAR VFKRDUWKLS GDGHWKIS VHYIFH DQGDGYRFDR 6 KH P HQRY HP HU Q)
SXEQF KHDAX SUR HWIRQD® DQG DGYDQFHV HYIGHQFH IQRWP HG SDWHQNVFHQMUHG SRTIF\ DSSURDFKHV \KDVWANHQI WHQ
HTXMPE®! L WP VR FDUH 7 KURXI K KHUUMVHDUFK DQG SXEQE VHYIEH  VKH VHHV \R UHQ RUPH \WH FRQQHAIRQ EHE HHQ

W RURXV VFKRDWALS DQG HIHRAMH SRR P DNQJ W [P SURYH KHDEK RXVWRP HY QDURQY GH
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: HG 6 3RW
1 XWMQJ
© HQ® 6 3RW 13 061 06 51 )1( $ IVD3K' FDQACDMIQLXWMQ DWKH* HRUH: DVKIQI\RQS8 QYHYAW DQGD

\MQXUH WDFN $ WIMBQVB IR HWRUDW/RZ IH 6 \BAM 8 QYHWAW 0 DU OQQY RTHWM 9688 $ QXWH VAHQINMIDQG | RUHQUE QXUH
H DP IQHUZ MM P RIHWDQ  \ HDW IQKLIK UMN REVWAEY VKH IQYHVN DV P DMEGDCP RUDON [Q WH 8 QUMG 6 BV \WURXI K
\WH GIQV R H HZ MgHW \MAIRP RQ + FHQMUQ) \WH DFFRXQW R SDWZHWY 1DP LOHV DQG FARIFIDQV SUHVHQAZ KHQ FDUH 1D + HU
VFKROWKLS DGYDQFHV SDUHQAVDIHW P HWRGREJ IHV \R H DP ICH EUHDNGRZ Q 1Q FERFDAHFRI QURQ HVFDOMRQ DG
LOAMAMRCDCDFFRXQIELDV  SDMFXOWD DP RQJ WIKFUMUD@D P DUIICDQ HG SRSXOMRQY %8 SRVMRQQ) \MAP RQ. DV HP SILIEDO
HYIGHQFH ' U 3 RAWIHDP HV P DWLGDCP RUDONV DV ERK D A P V IDIUH DQG D P HDVXUH RN VWKPMUDACQMFH 6 KH KDV
DXWRUHG SHHUUHYIHZ HG SXEGFDRQY 1Q %L + HDAK $11DILY DQG + HDAM ( TXIW IQFOAQ) HP SILFDADQG FRFHSVEDVHG

Z RONRQVHYHUH P DIMEDCP RUEIGW [DIOUH \R UAVEXH  DQG DFFRXQIBELD 1Q P DWADCKHDEK M WP V- Z 1\ DEGMRQDO

P DQXVFUSW IQ SUHW $ $$&1 ' IYHWW ( TXW DQG,QFOMRQ) HBZ DQG UHASIHOAR \WH 0 DU OQG + LIKHU

( GXFDIRQ&RP P MWRQY' U3HJ (' DZ 1 XWH) DFX®V$ QXD HFRIQURQ 1) $5 $Z DUB IRU7HDFKIQJ ( [ FHIIQRH ' U
3 RWP HQRW HP HUIQJ VFKRDWY 1Q KHDGK HTXIW UHVHDUFK. DQG GGV FRP P XQW HQJ DJ HG LOMDMYHY LOMI UM SHUCDIO
HGXFDMRQ DQG 0 HAFDIG DSSURYHG GRX® Z RINRUFH GHYHBSP HQWA HUZ RUN UH GPW VXMBIGHG FRP P W HON R
VFKRDUKIS GDGHYAKIS VHYIFH FKDUDPMU DQG DGYRFDR LQ DGYDQRQ) MWIFH Z MIQ P DIMEQDCKHDEK A VAP V

$@D& 5XB
& QIFDCB A FKR®J\

$OD& 5XGIVD3K' FDQACDOW IQ&TIFDB W FKRBJ\ DW HRUH:  DVKIQIVRQ S QYHWAW + HUUMVHDURK H DP IQHV UMN
DQG SURIMAIYH | DRRY DWRFIDMG Z W VXIFIGH DP RQJ $ 1UFDQ $ P HUEDQ\ RXW Z 1\ D SDUMFX@UIREXV RQ FXGMID® DQG
GHYHBESP HOB® JURXQEHG IQ OHFHY RQP HQBGKHDAK. + HUZ RUNKLI K@ KW \WH URBN R UDAIDCEVFUP LODWRQ DQG
JHQGHWHG WDAVP DVMDXP D UHDWIG UMN IDRRY Z W \WH JRDCR| DGYDQAQ) P RUH HTXMVE®! DQG FXGMUD® UHVSROUYH
DSSURDFKHV \R SVt FKR® IFEDOHVHDUK DQG SUDRWFH $ @QDY UAVHDUFK KDV EHHQ SUAVHQIMG DWP XSG QCDURQDO
FRQIHUHQAHV DQG SXEQKHG [Q DFDGHP [E RXWEDY DQG VKH KDV FROMEX\MG R VHYHUDAL |+ 1XQGHG UAVHDURK IQUIDAYHY
VHYIQJ IQNH SURWPWP DQDI HP HQMIRBN |, Q DAGMRQ\WR KHUUHVHDUK FROUEXURQY VKH IV GHHSO FRP P IWHG W

P HQRUKIS DGYRFDR DQGVHWIFH 6 KH KDV VXSSRWMG DQG P HQRUHG P DUIICD@ HG WHGHQV SXWXIQ) FDUHHWY 1Q

SVt FKRBJ\ \MURXJK RU DQlJ DMRQY VXFK DV 3Vt FKRBRIMV RN &RBUDQG\WH' & 3Vt FKR®J IFDCS WRFADURQ DQG KDV DOR
VHYHG RQWH ERDUG Rl D\ RXW VXIFIGH UAVHDURK FRQVRUIXP  GHAFDWMG \R [P SURYIQ) P HQBICKHDEK RXRRP HV IRU

P DULCDD HG\ RXW $ OQD HDUHG KHUYDFKHBRUR $ WV IQ SV FKRBJ\ 1URP : DNH) RUMWB QLYHWAW DQG KHUO DVMAMUR! $ WV
LQ SV FKRBJ\ IURP 7 HDFKHWY & RBUH &ROP EID 8 QYHYAW 8 QP DMD $ OCD DVSILHV VR SXWXH D UMVHDURK [RFXVHG
DFDGHP LF FDUHHUGHYRWG R H SDQAQ) VRKRDUKLS 1Q FUMFDX® XQGHYANGHG DUHDV P HQRUQJ IXUUH VRKRDLY DQG
DGYDQRQ) UHVHDUFK \KDWP SURYHV \WH @HV R KMRUED® XQGHYHYHG FRP P XQUHV
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/KH *HRUJH :DVKLQJWRQ 8QLYHUVL'

(PO & =KDQJ
6 RADADQG Y%4-KDYIRUDG6 FIHQFHY

(PI® & =KDQ IVD\MLG\ HDU3K'  FDQACDW LQ 6 RADMDQG %4HKDYIRIDGB FLHGFHY DWKH 0 IOHQ , QUMAM 6 FKRRCR! 3 XEQF
+HDGN DW HRUH: DVKIQIVRQS QYHWAW + HUUHVHDURK 1V URRWG DVH IQMYHPURQ R DERBVFHQABHYHBSP HQV
WRKQRBJ\  DQG P HQEBICKHDWK ,Q SDWMFXOU KHUGMHIIMRQ H, DP ICHV WH P SDFW R VRAIDCP HAD XVH RQ DGRBVFHQW
P HQECKHDAN RX\RRP HV VXFK DV GHSUMWIRQ DJ IHW DQG BHIHW ( P IO UHFHYHG KHUYDFKHBUR! 6 AHQRH 1Q 3 XEF
+ HDAN IURP WH 8 QYHWAW R 7 H] DV DV X\AI) DQG D 0 DMMUR! 6 FIHQFH [Q 3 XEQE + HDGK IURP - RKQV + RSNIQV 8 QYHIAW
6 KH KDV SURVHQIMG KHUUHVHDUFK. DVWKH 6 RN 1RUS HVHDUK RQ $ GRBIVFHQFH DQG UHFHQ® UHFHYHG\WH' U' HBHW

2 EHOMXIIHUB FKROWKIS [URP \WH ) RXQEDIRQ IRUH $ GYDQFHP HQAR! + HDGK ( GXFDMRQ | RUKHUDFDGHP IE DFKIHYHP HQW
DQG SRWQIDARUDGYDQRQ) \WH KHDEK R FKIEUHQ DQG\ RXW 6 KH VKDUHV KHUSDWIRQ |RUSXEQF KHDGK WURXI K H] \MQUYH
URBN DV D 7 HDFKIQ) $ WIMBQM RAMUQ) DQ LQFGMYH BDURIQ) HVMURGP HOWRUMMNGHQW R DOEDRNI IRXQGY ( P 1O IV DOR
DQ DLW IHBZ IQWH* : &R' HVIQR 7UNMERW $, 6\ VWP VSURIWDP  Z KIFK SUHSDUHV VFKRDWY \R FROUGHUWH
VRAR WFKQEDOFRQM WR' DMUFIDAQM@ HQPH DQG KXP DQZ RINVA VWP V 8 G DO ( P LO AMYHV IR XVH W RUIRXY SXETF
KHDEK UHVHDUFK. DV D \RROIRUKHDGK HTXIW -+ HUJ RDAY \R \ADQUDW KHUUAVHDURK IQR HYIGHQRH EDVHG \MIDWU LHY \KDW
VXSSRWDGRBVFHONP HQEBICKHDAK 1Q DQ IQFUHDMQI®© QLI MICZ RS 6 KH 1V H] FVMG \R IRLQ \WH YRXFKHWG RFLEW Z 1\ KHU
IHBZ IQGXPWHY IQ FUHDWQY D P RUH IQFOMYH DFDGHP \ Z KHUH GYHWH VRKROW \KUYH
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$ VKON &KHQ
&RIQUYH 3\ FKRBJ\

$WKO\ &KHQIVD3K' FDQACGDW LQ&RIQWYH 3\i FKR®J\ DVKH 8 QYHWIW R &DORGD / RVSQIHBN 8&/ $
VSHADA QI IQKXP DQBDWRIQ) DQGP HP RY  + HUGWHMIMRQ DIP VR XQFRYHUH P RIYDMRQDCDQG DWHQIRCDO

P HFKDQWP VV \WDVW/XSSRWBDURIQI DFIRW \WH @HVSDQ HP S [Q) DQIQMEVASTDY DSSURDFK DWW UDW
SHYSHAMHV IURP FRIQUYH VAHQAH HGXFDMRQ DQG JHIRQREJ\  $VKGA [V UAVHDUK LV FRP SOP HQMG E\ KHUHIRW \R
VAUHQI \WHQ VKR FRP P XQUIAV DQG SURP RIM GlYHWW [Q DFDGHP ID 1 RBE® VKH IV \WH 3 BMGHOWR 3\ FKRBI\ 1Q
$AIRQ D JWDGXDM WHGHQNRW DQ DIRQ GHAFDWG \R LOFUHDMQ) SXETF HQJ DI HP HQUZ MW SVA FKRE LEDCUHVHDURK \WURXI K
VAHQFH FRP P XQEDURQ HJ E®JJIQ) Z UM UAWHDW ( [ SRUQJ < RXUS QYHWH VFHGFH IDIU- $VK®\ KDV DOR DWXP HG
YDURXV SRVMRQY \KDWHCDEBIG KHUVR J XIGH GHSDUWW HQIBOGHAMRQ P DNQJ DQG VWWGHOWDGYRFDR HIRW ) RUH[ DP S®I VKH
VHYHG DV 9 IFH 3 UMGHQAR \WH 3 i FKRBJ\ * UDGXDW 6 \WGHQ/S WRADIRQ P RELD) 1Q) VXSSRWRUJ UDGXDWM AXGHOM !
QHHOV WURXI K | DFX@V EUHILQIV DQG SUR HWIRQDOCHYHBSP HOAQUIDIYHY & ROFXUHQ® $VKGN VHHW \R H SDQG

XQGHU UDGXDWM UHSUAVHQUIAMRQ LQ UHVHDURK. DV \WH * UDGXDW 6 \MGHQA& RRECDWUR \WWH DQQXDCB &/ $ 3 A FKRBJ\

8 QGHU UDGXDWM 5 HVHDUFK & RQIHUWHQFH D URBH VKH KDV KHEG IRUIRXU\ HDWY FUHDMY - DQ LOMBIPNDCHMURGP HOAZ KHUH
XQGHU DGXDW WXGHQW FDQ VKRZ FDVH \WHUSURWFW DQG IRU H P HDQIQI IXCFRQCHAIRQY Z MW SHHY DQG IDFXONV. $ BQIVIGH
\KH DIRUHP HQIRQHG DRYIMAY VKH 1V GHAFDWMG R WDFKIQ) DQG P HORUQ)  KDYIQ) \BIXJ KWP XIB0! XSSHUGYIMRQ FRXWHV
1Q FRI QUYH DQG HOXFDMRQDCBW FKRBJ\ 2 YHIDO'$ VKON \WIYHV R HP SRZ HUWH QH, W HQHUIMRQ R VRLHQUYAW \KURXI K
FRQIDXHG VHYIEH DQG UHVHDURK Z KIGB! DGYDQRIQ) HTXIW DQG IQFOMRQ LQ KHUFRP P XQW

( @ QH6WFKHU
3 RMFDO6 FIHQFH

( @\ CHB6WFKHUY D3K  FDQAGDW LQ 3 ROIFDGB FLHGFH DWKH 8 QYHWAW Rl & DORWD / RV$ QIHBN Z KHUH VKH IV DOR
FRP SBMY DQO 6 Q6 \BMWAFY DQG' D6 FIHQRH + HUUMVHDURK H] DP LQHV KRZ. H SRVXUH \R YIRBIQFH VKDSHV SROIFDO
DWYGHY FRIQURQ DQG VXSSRWRUFRHUALYH I SRIFIHV [Q FRQ@PADHHRWG VANV 8 VIQ) H SHUP HQNV OU H \FD®I
VXUYH GDVB DQG XQH SHAMG HYHQIWV GXUQJ VXUYH GHMIQ 8( 6" VKHWWYAHY KRZ. LQAYIGXDY QM SUHEROFDOYIRBIFH
DQG KRZ \WHVH H SHUIHGFHV [Q GIHQFH SROIFDCEHKDYIRU + HUZ RUN FRP ELGHV W RURXY TXDQMAYH P HKRGY Z W
FRIERDIWH [ HG UHVHDUK DFURW P XEB®! FRXQUHY

- RVH 1 DWMDV
7TKHDMU 3 HURWP DQFH 6 WAHV

-RH1DMDV KHKP IVD3K FDQACDMDV8&/ $ IQ7KHDWU 3 HURWP DQFH 6 \WGAHV + 1 UVHDUK FRQFHWQV \KH
SHURWP DQFH R KRURULQ UHDMRQ\R P DU LQD[ HG IGHQMEV - RvH KDV KLY %6 1Q 7 KHDWH IURP / R\ RD 8 QYHWAW & KIFDIR
DQGKIVO ) $ 1Q: WM IURP 7KH 6 FKRRCR WH $ WQAMAW R &KIFDIR 6$,& $@UMCH H SHIHQFHWDFKIQ) 6$,&
7P DQ&RMUH DQG ERW Z UMY IRUDQG DAY RQWBIH DQGVFBHHQ 6$* $)75$ $($ : *$  KHIVD SXEQKHG
QRYHDM- RVHY Z RUN DSSTHV DQ IQMEVASTDY  \WDQVP HAD DSSURDFK VR KRURUDV D P HIRG IRU4 XHHUDQG %3 2 &
VXINLYDCDV Z W KLY FXUHQWHVHDURK RQ YDP SILE FRXQMSHURWP DQFH
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(@ DEHM S <RONR
( SIGP IRBI\

(QDEHKS$ <R\R VKH\KH VD FDQAGDW IRUWH 3K 1Q( SIGHP IRBRJ\ DAWH 8 &/ $ ) IHTIQ) 6 FKRRCR 3 XEQF + HDWN
+ HUUVHDURK IRFXVHV RQ +,9 DQG VH, XD® WDQUP WG [QHRIRQ SUHYHQIRY / * 9674 KHDGK DQG \WH SV FKRVRADCDQG
VAUKPMUDCI DRRLY \KDW/KDSH KHDEK RXWRP HY' 2 W ICD@ \WDICHG DV D EIRP HAIFDCHQI IQHHUDW XNH 8 QYHWAW DQG OWU
HDLIQJ DO DWMUR! 3 XETF + HDAK IQ( SIGHP IRBJ\ 1URP & ROP EID 8 QYHWAW ( @ DEHW EUQIV D XQTXH IOMEVASTEDY
DSSURDFK \R KHUUVHDURK. LOMI UMY TXDQIMAYH DQG TXDOBMYH P HKRGY DQG FHQMUIQ) FRP P XQW EDVHG SDMFSDRY
UMHDURK SUGQRISGMN \R GUYH VRADCRKDQI H DQG SRIF. IHRP -+ HUGWHMIAMRQ H DP IQHV KRZ SRTF\ DQG VAKFMUDADRRY
IQOHQFH +,9 UWN P HQECKHDAN DQG VXEWBIQFH XVHDP RQJ / * %74 SRSXOMRQY 6 KH KDV UHFHQ® ®IG VHYHIDCP [ HG
P HKRGY VWXGHV H DP IQQ) HP HULQ) MXHVIQ/ * %74 KHDEK LOFGEQ] [P SBP HQBMRQ SUHHUHQAHV IRUGR] \ P\ FaH
SRWIH SRVXUHSURSK\ @[ IV ' RI\3( 3 H SHUHQAHV Z MW P SR YDFFLQDVRQ GXUQJ \KH RXEUDN DQG \WH GMXSWRQY
\R +,9 FDUH IR®Z Q) \KH - DQXDY / RV$ QIHBN Z LTIV + HUVFKRDUKLS KDV UVXGMGIQP RIHWDQ ~ SHHU
UHYLHZ HG P DQXVFUSW SXEQVKHG RUXQGHUUHYLEZ  LQFOQAQ) VHYHUDA LWAMDXWWRUSXEGFDURQY 1Q ®DAQ) SXETF KHDIN
IRXUDY $VDP HP EHUR WH/ * %74 FRP P XQW ( @ DEHWK LV GHHS® FRP P WG \R P HQRUKIS \WDFKIQ) DQG

FRP P XQW HQJ DJ HP HQA7 KURXJK \WH 8 &/ $ &HOMUIRY/ * %74 $ GYRFDR\ _5 HVHDUFK DQG+ HDAK VKH P HQRW KUK
VFKRROXQGHUJ WDGXDM  DQG J IDGXDWM VWWGHQW DQG FRQUEXW \R FRP P XQUV SURIUDP P 1Q) IRFXVHG RQ VH XDOKHDAK
+,9 SUHYHQIRQ DQGKDUP WHGXRIRQ ( @ DEHW X DMO DIP V\R EHFRP H D SIRHWRUR HSIGHP IRRJ\  GDAQ) DQ
LQGHSHQGEHQNHVHDUFK SURTUDP \KDWEHYHESV DQG DSSTHV W RURXY DQG FRP P XQW FHQMUHG P HXRGRE IFDIDSSURDFKHY

\R DGAHW +,9 DQG/ * %4  KHDAK ICHTXIWAV Z KIG! I RAMUQ] J BHHDWUUHSUHVHQEMIRQ LQ DFDGHP ID

5 HEHFD 0 DWQH] 7LEEGV
+ MRY

5HEHFD 0 DMCH 7IEEGVIVD3K' FDQACDM IQ+MRY DVWKH 8 QYHWAW R &DORED / RV$ QIHBN Z KHUH VKH
VSHADQ HV 1Q FRBQDO DID$ P HUFD Z MW SDMEXOUHP SKDVY RQJHQGHU VH XDOWV DQG BU DAFX@MUAH LQ HDUD P RGHD

6 SDQVK $ P HUFD + HUUMVHDURK H DP IQHV Z RP HQ DQG ELIDP \ 1Q FRBQIDAD H IER IURP WH AL WHQK \R \WH HJ K\WMHQK
FHONUHY H SBUQ) KRZ Z RP HQ QDYLIDMG P DWIDIH P LJUDMRQ DQG HFFBMDWEDCDXWWRUMY Z WIQ \WH RYHWDSSIQ) ®UJDO
IUDP HZ RUW R \WH 6 SDQVK , QTXIMMRQ DQG \WH & DIMRTF & KXUFK 7 KURXJ K FEVH DQDOMY R IQTXIMWRUIDAHRBY DQG
DUFKLYDOVRXUFHV IURP 0 H] IFR DQG 6 SDIQ KHUZ RUN IQYHWI DMV KRZ UDFH UHDIIRQ DQG VRADOARAMY VKDSHG Z RP HQY

H SHUHQFHV R' P DUMIORDQVI UAWIRQ DQG Bl DCSURVHRXURQ IO \KH HDUWD P RGHD 6 SDQVK $ P HIFDQZ RWIB 0 DMQH 7 LIEE®N
KROVDQO $ IQ+MRY IRP 8&/$ DQGD%$ 1Q+MRY DQG) UHQFK ILRP \WH 8 QYHWAW R , @R DV8 UEDQD &KDP SDLIQ
Z KHUH VKH JUDGXDWIG VXP P D FXP @XGH DQG Z DV HBIFMG\R 3 KLY . DSSD + HUUHVHDUFK KDV EHHQ VXSSRUMG E\

QP HIRXV IHBZ KISV IQFOIAQ) D) XBWKWDLV' ' 5$ ) HIBZ KIS IRUDUFKLYDOHVHDUK 1Q0 H LFR & W DQG 6 HYIEBI 6 KH
KDV SUVHQIMG KHUZ RUN DWFRQIHUHQRHV VXFK DV \KH $ P HUEDQ + MRUEDCS WRADIRQ DQG WH . HVMUD $ WRADIRQ R

© RP HQ+ MRUDQV DQG KDV SXEQKHG RQ FRBQDM H IFDQZ RP HQIQELIDP\ FDVHV
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&KUMADQ & D] DIHV
&RIQWYH 6 FIHQFH
FDFD] DUH¢ XPVGHGX ZZZ FKUMFD] FRP KWBV ZZZ NHAQFRP 1Q FKUMIDQ FDJ DUV SKG

' U &KUMIDQ& D] DUV DQIP P LIWDQNURP 0 H LFR 1V D SRAGRARDOMHVHDUK IHBZ 1Q' U %4DGBA 9 R \WNV OE DV8 & 6DQ
' IHIR +H XVHY HBIPRSK\ VIRBJ\ \R EUGIH KXP DQ( ( *  QHXUDCRUDQRGY DQG P RXVH P RGHY \R WXG

QHXURGHYHBSP HQBFRQAMRYY ' U & D] DUHV DOR FR DGP IOMMY WH &R% . |90 6 FKRDLY SUR]UDP

KWV FRERVR\WHEWDIQFRP FRE NEP  IQFRMERDIRQZ MW \WH 8 & 6DQ" IHIR . DY@, QAMA IRUADIQDQGO IQG Z KIEK
RIHY D SDIG VXP P HUUMHDURK H SHUHQRH \R XQGHU UDGXDWAV 1URP KIMRUFDE P DU QD@ HG DQG H FOGHG EDFNI IRXQGV 1Q
QHXURVHHCAH

" HYRQWEH & %) WU
SWIRQRP\  $VWRSK\ VIFV
GEED] W XPVGHGX KWBYV  VHONOMBUAXI L JIWXE IR KWBY 777 NHAQFRP LO\UHED] \WMU

' U" HYRQIEH %0 WUV D 1 DMRQDOB AHQRH ) RXQADIRQ$WIRQRP . $\MIRSK\ VIEV DQG 8 & & KDQRHBUY 3 RAGRARIDO

) HRZ DV8 & 6DQ" HIR LQVHMM DI \WH FR HYRGMRQR! J DO HY DQG WHUHQYURGP HQW H GG KLV XQGHU IDGXDWM
VAXGHY DW HRUID ,QANAM R 7 HFKQREBJ\ P DIRUQY 1Q3 K\ VIEV Z W D VSHADD) DURQ 1Q$ VWIRSK\ VIFV DQG P IQRUQJ 1Q

6 SDQAVK +H QG KLY J UDGXDW WXGHY DV8 & ,YIGH XQGHUWH VXSHYIMRQR! 3 RHWRUO IFKDHG RRSHU DQG K1V \WHVIY Z RIN
FHQMUHG RQP HUIQ) P DFKIQH BDUQIQ) FRVP RBJIFDOVP XOMRQY DQG REVHYDIRQY [URP O H H WDJI DORWE VXYH V \R
FROMDIQWH SK\ IFDCP HRKDQVP V GUIMIQJ \KH VXSSUMWIRQ R WBUIRWP DIRQ QDO \ JURXSV DQG FOMMY HQYLLRQP HQW
$V D SRWERARDAHMZ  KH IV Z RINQJ R XQEHIARIQG KRZ \WH GHQUHWWHQYILRQP HOW 1Q \WH HDU® XQYHWH QDP HO JDOf \

SURRFOMMY/ LQUIGHIPH WH VXSSUHWIRQ DQG HKDGFHP HQAR! ABUIRUP DMRQ DQG WMMUP DW JURZ W R JDOY IHV %4 RQG
UHVHDURK KH IV YHY DRIYH IQ FRP P XQUV RXWHDFK  KDYIQ) GHYHBSHG WH & RP SXWIMRQDCS VARSK\ VIEV 5 HVHDURK

3 UHSDUMRQ &$53 SIRIWP 7KWVIVDZHNBQ SWRIWP P LQJ DQG P HQRWAKIS Z RUWKRS KHE DWKH 6 DQ" IHIR

6 XSHUFRP SXWWMU& HOMUKDVKHSV SURVSHRAYH FRP P XQW FREU H WDV HIMMGHQN GHYHBS UAVHDURK VW@ DQG HKDQAH
\WHUNDQUHUUWHDAGHW + H 1 DOR SDWIRQDW DERXW/HHGAH FRP P XQEDMRQ KDYIQ) \IIXJ KWRXQEDMRQDCDVMRGRP \
FROFHSW\R.  \AXGHQN YID B D] 1Q) HYHQW DQG SRMUEG! SDCHBUXP VKRZ V. + H KDV DOR HQGHDYRUHG R P DN\H
XN HGIH DWIRSK\ VIEV UAVHDUFK DFFHVWIE®! R \WH J HQHUDCSXETF YID HQIDIIQ) SXEQF BFMUHV QKLY IUHWP H KH
HOR V \\DWERDUEQ) GDWIQ) QHZ OQIXDIHY DQG VSHQAQ) TXDMW WP H Z W KLY 1UHQGY DQG IDP [

(UFO -RUWDKO
YAR®J IFD0B AHQFHV
HREX@ XPVGHGX @NHAQFRP IQHUE RUEKO E

(UFO - REDKQY D FDQAGDWIRUD3K ' IQYREI\ DVWKH 8 QYHWW R &DORQID6DQ’ HIR + IV UAVHDURK IRFXVHY RQWH
FKDUDAMU DIRQ R \WH UKRP ERIG SRMDVH 5 + 96/ 1Q 3 DQRUHDWF & DQFHU ( UF KDV EHHQ UHFRI Q] HG DV D 1 DMRQDGB FIHQRH
) RXQEDIRQ* DGXDWM 5 HVHDUFK 3WIRILDP 16) * 5) 3 ) HZ DQG+ RZ DG+ XJKHV 0 HAEDQQAMAM ++0 , * LGDP

) HBZ 1RUKLY J UDGXDW HGXFDMRQ + H UHFHLYHG D %DFKHBUR! 6 FAHQRH IQ %4R®J\ DQG D YDFKHBUR $ W 1Q & DWIEV [URP
\WH 8 QYHWAW R 3 MVEXU K Z KHUH KH UHFHLYHG D & RBID $ Z DUG ) HIBZ VKIS DQG D + RIRZ W $Z DUB ) HIRZ \KIS ( UF KDV D
®YH IRUP HQRUKIS VKDUQ) K1Y H SHUHQAHV 1Q VAHGFH Z W \WH QH W HQHIDIRQ R VAHQIWAN + H IV \WWH 0 HQRWAKLS & KDIU
R \WH %RBJ\ 8 QGHUWDGXDM DQG 0 DWMYY 0 HORUKIS 3WIRILDP %80 0 3 Z KIEK SURVIGHV P HQRWKLS \R XQGH IDGXDWM
DQG P DMy VWWGHON IQ %4REI\ DAKH 8 QYHWAW R & DORWID 6 DQ" IHIR ( UE KDV SDILHG RYHU P HQRUAKLS SDIUQIV
WURXIK %80 0 3 RYHUKLY \ HDWY DV 0 HQRUAKLS &KDIU RYHWHHQ) RYHU  SDILQIV SHU\ HDU ( UE DVSILHV \R VABYVKLY
RZ QUMHDURK SIRIWDP DWDQ5  UMVHDURK IQAMMIRQ SXVKIQ) \WH ERXQEDUHY Rl FHODQG FDQFHUEIR®J\ Z KIB! VXSSRWQY)
DQG P HORUQ) WXGHQW R DOEDANI UIRXQGV
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,OVH & MW
SWIRCRP\  $WMIRSK\ MFV
A\ FOUW XPVGHEX NHAOFRP 10 IOVHFOWN

OWHIVD3K' FDQACOMIQ$SWIRGRP\  $VWIRSK\VIEVDMB &6 Z KHUH KHUUHVHDURK IRFXVHV RQBZ P BRI

H DI DOFUE HQYILRQP HON \R XQGHYARIQG J DO\ HYRGMRQ XQEHUFRQAMRQY VIP [OIUVR WH HDUD XQYHYH Z KHUH P DQ
FKHP IEDCBURFHWHY UHP DIQ SRRUD XQEHWARRG + HUZ RUN IQFOIGHY WH [ IWHVROHG WXG. R DQ H \\DJ DORWF BZ

P HBQFW SKRRGMRADIRQ UHJ LRQ XVIQ) LQIUDUHG GDWB IURP \KH - DP HV:  HEE 6 SDFH 7HBMARSH -: 67 DQGUWDAER CDW
IURP \WH $\FDP D/ DUH 0 1@ HMUG XEP [@P HMUS WD $/0$ 6 KH UHFHLYHG D %DFKHBUR! 6 FIHQFH 1Q$ VWIRQRP \ DQG
3K\ VIEVIURP \KH 8 QYHWAW R 7H DV DV XV DQG IV FRP P WG \R |RAMUQ) IQFOMYH DFDGHP I FRP P XQUIAV |, ®VH KDV
VHYHG DV &R 3 UMGHOAR \WH $WIRQRP \ * IDGXDWM & RXQAOEXI@IQ) FRP P XQW DP RQJ JUDGXDWM VFKRDLY DQG KDV GG
\WH 8 QGHUWDGXDM  * UDGXDWM 3 HHUWR 3 HHUO HORUQ) 3WRIUDP  DQG FXUHQ® GDGY WH* IDGXDW 3 RAGRARDO

0 HQRUQ 3WRIWP RUDQ] QI P HQRWKIS DQG FRP P XQUW HYHQW DFURW GHSDWW HQW -+ HUFRQUEXMIRQY KDYH EHHQ
UHFRI Q] HG Z W D & HWMFDWM R $ SSUHFIDMIRQ [RUS GYDQAIQJ ( TXIWIURP 8&6' V' IYMRQR! * UDGXDWM ( GXFDMRQ

3 RAWERARWDGS 11D 1 DARD® VKH IV D P HP EHUR \WH + HVIQ) 6P RQV 0 HQRUQ) 1 H& RN DQG \WH / HDUXH R

8 QGHUHSUAVHQMG 0 IORIMYHG$\VWRQRP HY /80 $  DQGLY D IRXQAQ) P HP EHUR! WH $ VWRGRP \ |V 3 RYHWY 3 UREGP
ZRINQI JURXS Z KIFK GHYHBSY VROMRQY R UHP RYH SRYHWY UHDWG REWBFBN 1Q$VWRQRP \ 7 KURXIK KHUZ RINDQG
VHYIEH ,©VH Z ROW R HQVXUH \WDW/FKRDLY Rl DQEDFNI URXQGY FDQWWUYH 1Q$ VWIRQRP | DQG $ VAMRSK\ VIEV

. UMD % DQGYHHQ
3 XEWr + HDAK

NEWDQGYHHQH XFVGHGX

. UMD %DQGYHHQLY D3K  FDQAGDM Z WIQ \WH - RQWN RARDCE IRIWDP 1Q 3 XEQE + HDGK DWG DQ" IHIR 6 \BAM 8 QLYHWAW
DQG\WH 8 QYHWW R &DORWD 6DQ" IHIR +HUSDWIRQIRUZ RINQI RQ SURWIFW VXWRXQAQ) J@EDCKHDAN DQG VRFIDO
IMVAMEH LQUIDMYHY Z DV IQGHQFHG B\ KHUFKIGKRRG 1Q D P XAFX@UDCS | UR 6 XUCDP HVH DQG 6 RAKHD $ 1UFDQ$ P HIEDQ
KRXVHKRT + HUUBHVHDURK IRFXVHY RQ DI UR HQVILRGP HQBODAVP  DQG DI URFKHP LEDCH, SRVXUHV DV GUYHWY RI DGYHWH KHDAN
RXWRP HV H SHUIHQFHG E\ $IUFDQ$ P HIEDQIDUP HY DQG IDUP Z RIHY . UMD KDV EHHQUHFRIQ] HGDVD 8 &6' 0 HINQ

) HBZ 8 QYHWIW Rl & DORWID $@J DO p[ IFR* WDGXDW 5 HVHDUFK 6\BA $Z DUGHH $ P HUFDQ 3 XEQF + HDGK $ WRFIDURQ
DQG. DIVHU3 HUWP DQHQM &RP P XQW + HDIK / HDGHWKIS ) HIRZ  DQG , QMIDMRCDCB RFHW |RUS KIGUHQY + HDAK DQG WH

( QVILRQP HQNB HVHDUK \R $ FIRQ) HIRZ 6 KH LQFRUSRUDMY FUMFDCSHGDU RJ\ DQG DQKURSRE IFDOVHQUELD Z MKMIQ KHU
WDFKIQ) SURIMYIQ) HP SDM MVIFH DQG KXP 1MW 1QZ RINQ) 1QDQGZ W FRP P XQUEV JBED® 6 KH 1Y SDVWRQDWM DERXW

KHDEK HTXIW DQG DEGHWMQ) HQVILRQP HQBAQWWIFHY DP RQJ GIYHWH FRP P XQWHAV Z W H SHUHQRH FRIDERUIMGY) Z W
FRP P XQWAV IQWH 6 RXAKHD 8 QUMG 6 BV / DUD$ P HUFD DQG \WH & DUEEHDQ 6 KH KRGV D0 DWMUR! 3 XEQE + HDGK [URP

\WH & RBRUDCR 6 FKRROR 3 XE(@F + HDAK! DQG D “DFKHRUR $ W 1Q) RUHIQ/ DQIXDIH 6 SDQWK [URP 9 IWIAID & RP P RQZ HDAK
8 QYHMW . WD DVSILHV \RR Z RUN DV D SURIHWRUDWD + MRUFD® %DFN & R H RUS QYHMW FKDP SIRQQ) \WWHCQH W
JHRHIDMRQ R J BEDAKHDAK DQG HOYILRCP HQNAKHDAK! DI HQW Rl FKDQIH
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0 DOXHCS &DUlyQ/ WD
/ MAIDUH DQG & UWMFDCT HQGHUG WAV

0 DQXHGS &DUlQ/ WDIVD3K' FDQEACDW LQ/ MADWUH DQG & UMFDC HQGHUB \WAHY D8 & 6DQ' HIR + IV UAVHDUK
GHYHBSV 2P DSXGRWFV 3 DQ, QA HQRXV P DIMIDOANP HKRGREJ\ IRUDQDO] IQ) KRZ FRQMP SRUDY ,QAIHGRXV P HAD 1Q

$ EID\ DD XVHV VSHEXOMRQ DQG UHXVDOR [P DIIGH VRYHUHI Q XUV + IV VEKROUD Z RINKDV EHHQVXSSRUMG E\ D) XEUW KW
) HBZ VKLS DQG \WH 6 SHEXOMYH ( QYLRQP HQBO XWUHY & RBAIYH 3K ) HBRZ VKIS 0 DQXHAY FXUHQ® FR HAMQ \KH
IRXQEDMRQDOYROP H2 3$&,' $' (6 * (1(5%$7,9$6 * (1(5$7,9( 23$&,7,(6 Z KIFK DUKIYHV D GHFDGH R
WMDQV , QAL HQRXV DUVAE DQG FRP P XQUV SUDRIFH $V DQ HGXFDWRU KH UHFHLYHG \WH ([ FH®IQFH 1Q 7 HDFKIQ) $Z DB
IURP \KH' HSDUW HOR / LQIXMIFY D WAMBP HOWR KLY YHWDUB! MXCHWFHQMUHG SHGDJ RJIFDADSSURDFK. + DV FXUDWG
IOMEODIRQDAI® SIRIWDP V VXK DV &KIB\ HP - DQG 3 DFKDFXW UHALHAIDY IQAMMRCDAUHVRXUHV \R , QAL HQRXV FUDRY 1Q
\WH* @EDGB RN $V D 0 DSXFKH FKDP SXUID VFKROUDWYAWKH H, HP S@IHV \WH YRXFKHWS REENY [LYH SIEy WURXI K KLY
GHAFDVRQ \R UHOMRQDODFFRXQIEIDY FRIDERIWYH VRKRODWKLS DQGWH P HORWKLS Rl XQGEHWHSUAVHQMG WXGHQW Z LKMIQ
\KH DFDGHP \

5REIQ+ * GINH
3K\ VIEV
KW8 UREIQIGINHFRP  ZZZ GNHAQFRP 1QUREIQIGINH

5REIQ* GINHIVD3K' FDQAGDMIQ3K\ MEVDQG16) * UDGXDW 5 HVHDURK ) HIRZ DVWKH 8 QYHWAW R & DORWQID 6 DQ

' [HIR 6KHWWXGHY TXDQXP P DWUD® \R XVH [Q EUDIQ IQVSIHG DSSURDFKHV \R P RUH HQHU\  HILFLHQP DFKIQH GDLQIQ)
KDUEZ DH P RIYDWG E\ \WH JURZ IQJ HQHU\ GHP DQGVR $, 6 KH EHOHYHV VRHQIAN KDYH D UHVSROUELDN \R QRABDOVZ HU
LOMIHAIDY TXHWIRQY EXVR XQGHYABQG WH [P SDRWR RXUZ RUN DQG FEDUD FRP P XQEDWM VYR D EURDG DXAHQFH $V VXFK
VKH KDV SXWXHG IQMEVASEDY WDIQQ) \WURXIK 8 & 6DQ" IHIRY 6 FKRRCOR * GEDCB RTR\ \R H DP IQH WH VRAHBCDQG
SRIF\ P STFDMRQV R KHUUHVHDURK 5 REIQLY DOR FRP P IMHG \R P HQRUKIS FRP P XQW EXX@IQ) DQGH SDQAQ) DFFHW IQ
67( 0+ HVSHAD® IRUZ RP HQ DQG JHQGHUP IQRUMAV 6 KH VHYHG DV 3 UMMGHQOMR 8 & 6DQ' IHIRY 3K\ IEV* UDGXD\M
&RXQACDQG* WDGXDWM : RP HQIQ3K\ VIEV FR FKDILHG WH $36 & RQIHIHQRH IRUS QGHU WDGXDW :  RP HQDQG* HQGHU

0 ICRIMAVIQ3K\VFV &8 13 DV8&6' DQGIRXQEHG\WH67( 0 * LWOBXP P HUFDP S W VXSSRWKLI K VAKRROAMGHQN

H S®UQI 67( 0 SDWZD\V 7WDIGHG IQ ERK SK\ VIEV DQG YIVXDODWS RELQ DSSURDFKHV VAHQRH FRP P XQEDURQ XMIQ) FBDU
VARY \M@QJ DQG GHVLIQ\R P DNH FRP S®f LGHDV DFFHVMIE®G! Z KIGH [RAMUIQ) VXSSRWYH DFDGHP [ HQYILRQP HQW Z KHUH RWHLY
FDQ\WUYH
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-RVKXDO %HQP 1Q

%RBI\

( P DOMRVKXDEHQ # JPDIFRP  Z HEVIWM _KWBV [ UHVKZ DWW XDUEDOY R
/ INHGQ KWBV 777 GNHAOFRP IOMVKXD EHQWP IO E E

-RWXDO  9%HQDP IQ1YV D FDQAGDW IRUWH 3K ' IQ%RBI\ =RREJ\ DVWKH 8 QYHWW R ) ®RUCD + H KDV DOR FRP SOAMG
JUDGXDWM FHUMEDMV 1Q 7 URSIFDCR: RVHYDMRQ DQG' - HYHBSP HOADQG 6 XWIICDE®!! HYHESP HOWB UDPWFH + 1V UVHDUFK
IRFXVHY RQ @NQJ DTXDWF FRP P XQUV VAKPMUH \WRSKIE HFRBJ\  DQG WDFH HBP HOWA QDP LIFV DRQI D BQJ WGEQDA) IDAHQN
LQ DQ$ I RWRSIEDCS LYHU - RVKXD KDV EHHQ UHFRI Q) HG Z W D FHUMEDWM R 2 XMBQEQ) 0 HIWURP \WH 8 QYHWIW R ) BUCD
, QMIDUMRQDCE. HQMUDQG UHFHLYHG \WH 0 HORUQ) $Z DUG IURP \WH %ARBJ\ * UDGXDW 6 \MGHQVS WRFIDIRQ IRUKLY P HORUKLS
URG! 1O \WH %R®J\ ' HSDWR HQW+ H DOR UHFHYHG D 0 DWMUR! 6 FAIHQFH 1Q/ IP QRBJ\ DQG:  HBQG0 DQDIHP HOWURP 92 . 8
8 QYHYW $ XD DQG,+( ' HOMKH 1 HWHIDQGY Z KHUH KH Z DV D UHASIHQAR WH SURMIRXV 2 IDQIH . QRZ BIGIH
3WRILPPH 2.3 6FKROVKLIS $VZHOKH UHFHYHG D YDFKHBUR 6 AHQRH 1O ( QYILRQP HQBGE \WAHV IURP . DUDMED

8 QYHWAW . HQ D - RVKXD FRQIXD@® JURZ V \WURXJ K HDFK HQGHDYRUDQG LY FRP P WG \R VKDUKQJ KLY SDWIRQ IRU] RRBI\
\WURXJK \WDFKIQJ 8 G DIMD - RVKXD DVSILHV R Z RUN1Q DFDGHP 1D DV D SIRHWRU VKDUQ) NQRZ BIGI H DQG WNQ Z W \KH
QH WHHDIRQR VAHQMNV

3K\ @QGID* DQW
* HRBJIFDGB AHQFHV
SIDOA XICHGX KWBV JDQAHRRJY  ZZZ GNHGQFRP 10 SK\ @EDI DOV

3K\ @GED* DQWD3K' FDQAGDM IQ( DWW DQG 3 OQHEY 6 FIHQFHY DWKH 8 QYHWAW R ) ®UED Z KHUH KHUUVHDURK 1V
JURXQEHG IQ DWIREIRBI\ DQG JHRAKHP MY+ HUZ RUNIRFXVHV RQ RU DQIF P RBFXOUELIRVLI QDXUHY 1Q\MUWHNDAD DY/
DQDEJ HQVMLRGP HQW Z W [P STFDMRQY | RUXQEHWABQAQ) KRZ MIQV R @H DUH SUAVHIYHG LQ H WHP H HOYLRQP HQV
3K\ @ADY VFKROWD Z RINLY VKDSHG E\ DWRQI FRP P W HQAR \WDFKIQ) P HQRWAKLS DQGVHWYIEH 7KLY FRP P MY HQMY
IQRP HGE\ KHUH SHUHQFHV 1Q UAVHDUFK BDGHWKIS  DQG VAHQRH FRP P XQFDURQ 6 KH 1V SDWIRGDWM DERXWAHDIGY

LQFOMYH DFDGHP LF VSDFHV DQG H| SDQAQI DFFHW R VAIHQME NQRZ BIGI H EH RQG WDAMRQDCERXQEDUHY 3 K\ GGED
EHOHYHV \WDW/HHQME H FHBIQRH DQG FRP P XQW P SDPWDUH GHHS® FRQQHAMG 8 P DIMD  VKH DVSILHV \R D FDUHHUIQ

DFDGHP 1D Z KHUH VKH FDQ FRQGXFWP HDQIQI IXQAUHVHDURK. \MDFK Z W IQIMQUIRQ DQG FRQIXH EXITIQ) SDWZ D\ V WDVWXSSRW
DQG XSAWXWXUH J HCHIDIRQY RN VAHQMAV
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$ @O DKP RXGL
OMIRU HVJQ &RQMKRIRQ0 DQDIHP HOW
(P DIODIP DKP RXG# XICHGX / IQ\HGQ $@0 DKP RXG. 8 QYHWIWR! ) ®UCD _

$@Q0 DKP RXALYD3K' FDQACDWM IQWH&RBUHR ' HVJQ &RQMKAIRQ DQG 3 OQUQ) DWKH 8 QYHWWR! ) BUED + 1V
UHVHDURK H DP IQHV KRZ FKDUDPMUMIFY R \WH EXIGHQYLRGP HQNFDQ SUHYHQAZ RINSOFH YIRBIGRH (Q KHDGKFDUH VWD)V DQG
HQKDGQFH \WH VDIHW Z HOEHQJ  DQG UAMAHQRH Rl KHDGKMFDUH HP SB HHV' + IV Z RINIRFXVHV RQIQRWP IQ) HYIGHQFH EDVHG
SUHYHQURQ VDM LHY \KURXI K UMIRVSHRRYH DQDOMY R IQAGHQAEDW HP S® 1Q) DEYDQRHG \M WDADQDOMY R ®JIHG
UHSRW DQG QDUDMYH LOAGHOABHVFUSVIRQY $ ©Z DV DZ DUEHG \WH SUMIRXV * WILQO F. DKDQ=I® ) HIRZ KIS IURP \KH

$P HIFDQ, QAMAM R $UKMWFW IROKH ~ ° DFDGHP [E \ HDU + H KDV SUMVHQMG KLY UHVHDUFK. DACDUMRQDOYHQXHY
IQFOAQ) \WH + HDAMFDUH' HVL Q& RAHHQAH 1Q. DQVDV &IW DQGZ DV \WH Z IQQHUR WH' &3 5 HVHDUFK 6\ P SRUXP
10 RQH R VHYHDOQRWE®! DFKIHYHP HQW GXUQ) K1Y GRARIDOAXGHY %H RQG KLY UAVHDUFK $ @1 GHHS® FRP P WG \R
VHYIEH DQG GDGHYKIS $V D 1WA HQHIDMRQ J UDGXDWM AMGHQWKH DRYH® GHYHBSV DQG DGYDQRHY QGHZ SDUDAIP V IRUSHHU
P HQRUQ DQG JUDGXDM WXGHOWZ HOEHQ) + H FRIDERIDMV Z WK P X@S®! HOMA DFURW \KH 8 QYHWAW R ) GUCD \R

SURP RM VXSSRWYH DFDGHP IE FRP P XQUIAV DQG\R KHS J UDGXDWM VWXGHQN WUYH ERK SHYRCD® DQG SIRHWMRD® $QV
B WP YMRQLY \R FROUEXW R \WH FUDMRQ RN KHDEKFDUH HQYILRGP HQW \WDWDUH VDIHUIRUMMAT DQG P RUH \WHUDSHX\F
KXP DQH DQG UAVIRIDWYH [RUSDIHQN

-XDQ6 5HWHSR &DUGRQD
 1@G0H ( FREJ\ DQG & RQVHYDMRQ
(P DIOMDQ UMNHSR# XICHGX MUMIHSRE# JP DICFRP

- XDQ5 HAHSR LV D FDQACDM IRUKH 3K 1Q: I@0H ( FRBJ\ DQG & RQVHLYDIRQ DVWKH 8 QYHWW R ) ®UCD +HKDVD
EURDG EDFNJ URXQG 1Q FRQGXAIYY LOMEVASEDY UHVHDURK RQ KXP DQ Z IGH IQMDRAIRQY DQG IDS\WRUHFRBI\ DQG
FROMYDMRQ - XDQ KDV DQ RAMBQAQ) DFDGP IF BFRG +HUHFHYHG  JWDQN DZ DBV DQGKRGRY 1Q UHFRIQURQR! KLY
FROMBX\RYY R ZKIEK ZHHGXUQ) KIV3K SIRIWDP DBH +HDOHDG KDVP RM\KDQ  SHHUUHYILZ HG SXEGFDUIRQYY
Rl Z KIFK KDYH EHHQ SXEQVKHG VIGFH KLY DUYDCRQ8 ) FDP SXV' - XDQV UMVHDURK |RFXVHG RQ DQDO] 1Q) KXP DQ FRQATFW
RYHUDS\RY 1Q ( FXDGRUDQG & RBP EID DQG [P SBP HQMY FRQFHSWDAWDP HZ RUNW R WD KXP DQ Z IGMH FRYTEW LOR
UDSWRUFRQUHYDMRQ DQG KXP DQ IDS\WRUFRH] IMMQFH + LV H WQUYH FRP P WY HOADQG UMVHDURK H| SHUHQRH KDYH DOR BIG\R
KLY EHQJ LQYIWG W FR DGYIVH VHYHUDXD 6 DQG XQGHU DGXDWM \WHVLY SURVIFW LQ KLY KRP H FRXQW R & RBP EID DQGIQ
6 SDIQ - XDQ DVSILHV R REWWIQ D SUR HWRUSRVIMRQ DD UHVSHRAMG XQYHIAW 7KHQ KH Z I@XVH KLY H SHUHQRH LQ EIRGLYHYAW
FRQVHYDMRQ DQG VRADOHFREJ IFDCUHVHDURK VR \WDFK \WH QH W HCHIDVMRQ GHYHBS KLIK TXDOV IQMEVASEDY VAHQME
VAXGHY DQG | DALOBMM NQRZ BIGIH FR SURGXRIRQ R DRKIHYH FRP P XQUW EDVHG FRQVHYDIRQ
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7DRIHN2 7HURWKR

&KHP IFDQ QI IGHHUQY
MWMRKR\BRHHN XICHGX KWBYV ZZZ GONHAQFRP IQ\BRHHN WIMRWKR DD

7DRIHHN2  7HMRVKR IV D FDQAGDW IRUWH 3K 1Q FKHP LEDCHQI IQHHUQ) Z MIQ WH UHVHDUFK DUHD R SROP HUMAIHQRH DQG
HQILGHHUQ) + IV UMVHDURK IREXVHV RQWH FRP SXIMRQDOGHMI QR SROP HUF P DIMIDY XQFRYHUQ) IXQEDP HQBAQWI KW
\KDWI XIGH \WHUDSSTFDMIRQ [Q QYHWH WRKCREJ IHV VXFK DV SROP HUDGKHVIRQ DQG SURFHVWIQI 7 DRIHHN KDV UHFHYHG

P X@B®! DZ DBV 1Q UFRIQURQ R KLY DFDGHP [E DQG UAVHDUFK H FHIIQFH DV Z HODV KLY VHYIEH [URP ERW \WH 8 QYHWW RI
) @UICD DQG SIRHWIRQDCRU DQJ DURQY 0 RAMCRIE®  KH KDV UHFHYHG WH & KHP IFDQ( QILQHHUQ) 5 HVHDUK ([ FHEBIGRH
$Z DU DQG \WH 3 HHUO HORUQ) $Z DG WH' DQHD . Q) 0 HP RUDGB FKRDUWAKLS ILRP WH $ GKHVIRQ 6 RAHW DQG

UHFRJ QURQ DV D %RDG R ( GXFDIRQ) HBZ E\ \WH 8 QYHWIWR! ) GUCD + H UHFHLYHG D %DFKHBUR! 6 FLHQAH LQ FKHP LEDO
HQILQHHUQ) 1URP \WH 8 QYHWAWR! / DIRV 1 LWHUD Z KHUH KH Z DV WH UHASIHQAR 3UIRHWRU:  LGDP +DUP RQ5 D\ V3 U H
7DRIHHNLY D SDWMRQDIM 6 7( 0 HOXFDWRUDQG KDV FRQNEX\MG \MURXJ K VHYHUDCBURI UDP V' IQFOGEQ) \WH 6 \MGHQW FLHQRH
7WDIQQ) 3WRIWP \WH: RP HQIQ&KHP IFDY QIIGHHUQ) 3WRIWDP \WH &KHP IFDQ QIICHHUQ : RUWKRS IRU7 HDFKHWY DQG
WH) ®UCD67( 0 6\ P SRUXP 7 DRIHHN KDG \WH RSSRUMQW R IQMQDW RZ &KHP IFDORGQH Rl \KH FRXQW |V BDAQ

P DMUDY VAHQFH FRP SDQHV DV DQ DGYDQRHG GHI UHH UMVHDURKHU 7 KURXI K KLY H SHUHQFH  KH J DICHG | IYAKDQG LOWI KW
LOR KRZ UHVHDURK DQG GHYHESP HQMDQUDWM IQR UHDCZ R [P SDRWDQG J HQHIDWM EXVIGHW YDOH  DQG KH DVSILHV \R Z RN
DV D VAHQIMMRUUAVHDURK. HQJ LQHHULQ VIP [DUVHWIZI V VR FRQIDXH GUYIQ) LQQRYDMRQY \WDWP SURYH TXDOW R @H



1 DARQDOYRXAKHW LDGXDW + RORUBRALHW "QGXPVIHV

S8QLYHUVLW\ RI OLDPL

) RXVR $ GHRVXQ
&KHP IFDO( QVILRQP HQIODQG 0 DWUDY ( QIICHHUQ)

) ROVR$GHRVXQLVD3K'  FDQAGDW LQ\WH & KHP IFDO( QYILRQP HQBODQG 0 DWUDY ( QILQHHUK ' HSDUF HQADVS QLYHIAW
R 0 [DP LGXH R UHFHYH KHUGRARDOGHIUH 3K'  IQ&KHP IFDQ QJIGHHUIQ) B\ $XIXW ) ROVRY UHVHDURK

FKDP SIRQV WH XQGHYARQAQ) R IXQEDP HQBCP HAKDQVP V \KDW RYHQ WH GHMIQR! EIR EDVHG WP XQUAVSROUYH

K\ GIRIHY |RUWH HIHAMYH GHIYHY R EIRKHIDSHXWEY -+ HUZ RUN LY FUMFDOR \WH DGYDGFHP HQAR! WH GHVLI Q DQG LQQRYDURQ
R VRIWP DWHUM VWP \V DV GH, W HQHUDIRQ EIRKHUDSHXWF GHOYHY SOMRIP V' 6 KH KDV DXWRUHG DQG FR DXWRUHG
SXETFDIRQY 1Q UHSXWEG! IRXULDY DQG SUHVHQMG IIQAQIV IR KHUZ RUN DWP XEISE0! VRKRDU® FRAHHGFHY 94HQJI D
IRXQAQ) 3K P HP EHUR \WH 6 RV DIWHU3 IRGXFW HVJQ/ DE ) RBVR Z DV IQMKP HQBOR HABEQ/KIQ) \WH OERIDRY DW
8 QYHYW Rl 0 IDP LDQG KDV GHYHBSHG D VMRQI UHSHWRILH R VN.AY 1Q DGYDQFHG FKDUDRWU, DURQ R VRIVWP DIRUM \AMP V/

6 KH KDV WDIGHG QXP HURXV XQGHU UDGXDWM DQG J UDGXDW UHVHDURKHY DQG FRQIXHV \R DRYHO P HORUMMGHQN 1Q VAHQME
LOTXIY DQGH SHIP HQOGHWIQ $GYRFDR IV D GHIQQ) DVSHAWR KHUBDGHWAKLS IGHQMY VKDSHG E\ KHUSURUURBN 1Q WH
1 DIRCDOB RFHW RN %DFN ( QI QHHY DQG KHURXUWHQWHWYIEH DV D 6 HODWUUHSUAVHONY KHUGHSDWR HQAQWWH * IDGXDWM

6 \MGHQ/S WRFIDIRQ DVWKH 8 QYHWAW R! 0 LDP L 6 KH LY GHHS® FRP P IWHG R EURDGHQIQ) SDIMAISDIRQLQ67( 0 UHIXDUD
YROQAMHUQ) \WURXI K RXWHDFK IQUIDAYHY \KDWOQVSILH DQG VXSSRWWHP HJIQ) VAHQIVW $VWKH KHDIWR! ) RBVRY SXWXIW IV D
FRP P W HOWR BDAQ) LQCRYDWYH UHVHDURK \WDWDGYDQFHY NQRZ BIGIH [RAMY FRIERIDIRY DQG GUYHV P HDQQJ IXO

SURI UMW DFIRW GYHWH GVASEEHY Z KIG! HP SRZ HUQ) FRP P XQUAV B\ WDQUDMEI GVFRYHUHV IQR UHDOZ RS VROMRQY
\KDWAUHDIM OV P SDRW

) DILX] LDQD+XP DP +DP G
&RPPXQW: HOYHQ

) DY IDQD + XP DP +DPIGIVD3K' FDQACDMIQ&RP P XQW: HOYHQ) DAKH 8 QYHWIW R 0 1DP L + HUUHVHDUK

H{ DP IQHV \WH IQMYHRIRQY R JHQGHU IHDIRQ DQG Z HOEHQ) DP RQJ 0 XVIP Z RP HQ Z W UHFHQISDUMEXDUDIHQIRQ \R

$ FHKQHVH , QGRQHVIDQ Z RP HQ LQ SRMIFRQ @AWDQG SRAMGVDVMUFRQM W * URXQGHG IQ FRP P XQW SV FKR®J\  GHFRBQDO
IHP IQWAKHRY  DQG SDWMASDVRY DSSURDFKHY KHUVFKRDWAKLS LQMURI DMV KRZ JHQGHUQRP V' VSILWXDCSUDRWFHY DQG
IQAMAMRQDCERZ HUVKDSH Z HOEHQ) 6 KH KRGV D P DMyl GHIUHH IQ & RP P XQW 3 A FKRBJ\ DQG 6 RADC&KDQIH IURP. 7KH
3 HQQV ODQID 6 \BAM 8 QYHWW DQG D EDFKHBUY GHI UHH 1Q SV FKREJ\ 1URP 8 QYHWABV 6\ IDK . XDD ) DILX] IDQD UHFHYHG
DQ+ RQRIDEGI 0 HQIRQ IRUKHUZ S ( GRQO XVIP Z RP HQV SDZ D\ VR CEHIMRQ IURP \WWH 8 QYHWAW R! 0 IDP L* UDGXD\M

6 FKRRCDQG \WH $ FDGHP [E ( [ FHOIQFH / HDGHUKIS DQG6HYIFH $( /6 $ZDUGIURP \WH* UDGXDWM 6 \MGHQ/S WRADIRQ

) DILX] IDQD KDV DX\KRUHG DQG FR DX\KRUHG SHHUUAYLHZ HG RXUDCDWMEGN ERRN FKDSWMY DQG FRQYHUHGAH SDSHW RQO XVIP
P HQEICKHDAK FRP P XQW Z HOEHIQ)  DQG SXETF KHDAK + HUZ RUN KDV DSSHDUHG 1Q SHHUUHYIEZ HG IRXUD VXFK DV

3 DARDCB A FKRBJ\  3\A FKIDWE 4 XDW® +HDWK 50N 6 RAHW DV Z HODV D ERRN FKDSWUSXEQKHG E\ &DP EUGIH

8 QYHYW 3 UAW RQZ HHW IDLHW DQG Z RUMIGHW ) DILX] IDCQD GHP RQMIDMY BDGHYAKIS VHYIFH DQG DGYRFDR

\KURXJ K VXMBICHG HQJ DU HP HQUZ W Z RP HQ DQG\ RX\W DFLRW , QGRGHVID DQG 6 RAKMHDW$ VD SDIMIFXOUD 1Q KHDAK DQG

Z HOEHQ) HGXFDURQ DQG DGYRFDR 6 KH DOR Z RIW FRVHD Z W \WH $ FHKQHVH GIDVSRUD DQG FRP P XQUAV 1Q, QGRGHVID B\
RUDQ] IQ) FRP P XQW QVFXWIRQY DQG FRRUBQDU GVDVMUUHVSRQUH HIRW -+ HUSURHVIRQDQIRDAY \R EHFRP H D
VFKRDUZ KR EUG) HV DFDGHP LE W RUDQG FRP P XQW EDVHG DRIRQ R DGYDQRH UAVHDUFK \KDWAHQMY YXQHUDE®! DQG

P DUIQDD HG SRSXOMRQ/
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1§ \DK5 OF&R
7HDFKIQ) DQG/ HDWIQ)

1p1\DK5 0 F&R VD FDQAGDM IRUKH3K'  1Q7HDFKIQ) DQG/ HDWIQ) Z W D FROFHORDMRQ [Q OQI XD H DQG QMDA
GDUQQ) QP XGERI XDOHNG]V DVKH 8 QYHWW R 0 IDP L + HUUHVHDURK IRFXVHV RQ DN/ DQJ XDJH DQG SHEDJ RIIEDO
SUDRIFHV IRUYDIFN DQG P XQMIRI XDAFKIGUHQ 111 \ DK IVD* DMV IGIQAXP 6 FKRDU * 06 D+ R® HV 6 FKRDU DQGD
&HQMUIRU* GEDOADFN 6 \WWAHV 5 HVHDUFK ) HBZ 6 KH HDUQHG D %DFKHBRUR! 6 FIHQRH IQ 3\ FKR®J\ DQG D YDFKHBUR! $ W
1Q6 SDQAVK IURP \WH 8 QYHWAW R * HRUID DV D =HOD [@IU6 FKROUDQG SUAVIGHQAR \WH * 0 6 & DP SXV %DVHG 2 U DQJ DIRQ
6 KH HDUHG D 0 DAMUR! $ W 1Q 7 HDFKIQJ ( QIOVK \R 6 SHDNHW R 2 WHU/ DQIXDIHV ( 62/ IURP &RGP EID 8 QYHWW $VD
1 LLYAM) UDGH WDFKHU DGMQPBUR HWRU DQG IQAKPIRCDCFRDFK \R 1LWAA HDUWDRKHY 1 {1t \ DK IV GHAFDWMG W | RAMUQ)

P HDQQJ IXOBDWRIQ) H SHUHQRHV VXSSRWDI HEXFDWRUI URZ W DQG DGYDGAQ) HTXUWBE®! HYIGHQRH EDVHG LOAKPIRQDO
SWDRIFHY 7KLY FRP P MY HQWH, \WQGV \R KHUVFKRD® Z RIN DV HYIGHQFHG B\ SXEGFDMRQY [Q\B R SHHUUHYIHZ HG IRXWDY
ZKIEK H DP IQH DQGIQRWP HIHAYH LOAKPIRQDCSUDRUFHV | RUVDIFN J LY DQG P XEMIR) XDOAXGHQN 1 11 \ DK KDV SUVHQMG
DWQMEODMRQD® UHRI Q] HG UAVHDUK FRQHUHQRHV IQFBAQ) $ P HUFDQ ( GXFDMRQDCE HVHDURK & RQIHIHQFH $ P HUFDQ
$WRFADIRQ |RUS$ SSTHG / IQIXMIFY DQG/ MADR 5 HVHDUK $ WRADMRQ 6 KH 1V DQ DYIG YREQMHUZ W * LB RZ HU DQ

RU DQIJ DURQ WDVWXSSRUV\ RXQJ J LY JURZ W DQG DFDGHP LE VXFFHW 6 KH KDV DOR VHYHG DQ( 62/ WDFKHUIRUS ILR

( FXDGRUDQ\ RXW 8 @ DMD 1 1 \ DK DVSIUHV \R EH D FRP P XQW HQJ DI HG VFKRDUZ KRVH \WDFKIQ) UMVHDURK DQG J BEDO
FRIDERIDMIRQY Z RN R HIKHUWR FUHDW P HDQIQJ I XCFKDQI H | RUGRI XMIFDE P DU QDX HG FRP P XQUEV

- RYDQND 5 DYI[
& DQFHUYRBI\

-RYDQ\D5DY[[ IVDQO ' 3K' FDQAGDM SXWXIQ) WH3K'  1Q&DQFHUYREI\ DVIKH 8 QYHWAW R 0 IDP LO I@BIUB FKRRCR
0 HAFIQH WURXJ K \WH 0 HAIFDGB FHQIWMZ WDIQIQJ 3 IRIWDP  + HUUHVHDURK IRFXVHY RQKRZ. HSLI HQHWF DQG VRADO

GHWMUP ICDQNV FRONEX\M \R FDQFHUUMN DQG RXWRP HV 6 XSSRUMGE\ DQ1,+ )  5XW/ . WAKWMOQ3 UHGRARIDO

) HBRZ VKIS KHUGMWHIIMRQ IOMI DMV 1$ P H OVMRQ SURILEY  VIQ) B FHOIHQRP [EV DQG SRSXOMRQ EDVHG

HSIGHP IRBJ\ \R H, DP IQH KRZ HQYILRQP HQBCDQG MKPMUDCH, SRVXUHV EHFRP H EIRBJ IFD® HP EHGGHG DQG LQIOHQAH
FDQFHURXWWRP HV 5 DYI[ [V WDIQIQ) 1V GHIEHIDMO [QMEVASEDY  VSDQQAQ) HQIIGHHUQ) EDVHG UWVHDURK. Z HWDERIDRY
QVFRYHY  DQG FRP SXWIMRGDCDCDOMY \R DEGUHW FDQFHUUMN IURP - SRSXOMRQ GIYHACHT XMV \R P RBFXOUMI QDY

SDIZ D\V 6 KH HDUHG D YDFKHBUR! 6 FIHQRH 1Q 0 HRKDQEDG, QIIGHHUQ] 1URP 1 RWZ HAMD 8 QLYHWAW Z KHUH VKH
FRQGXPMG XQGHU UDGXDWM UMVHDURK LQWWH :  RRAUXII / DERIDRY RN 5 HSURGXPWYH 6 FIHQFH DQG0 HAFIGH 7KHUH VKH
FROUEX\WG \R WH GHYHBSP HOAR P IFUR GIUAF DQG ELRP [P HIFE SOWRWP V P RGHE WH KXP DQIHP DB UHSURGXRYH WDFW
LOMI UM HQJICHHUQ) SUGFISB Z W SK\ VIRB E DQG HQGRFUCH VW QDT 6 KH OWUH SDQGHG KHUP HRKDQMIE WDIQIQ)
DV D SRMEDFFDDXUDW IH@Z DVWKH 0 D\ R &TIE LOYHWI DU FHOXOUMI QDAY R IGDWH WHW DQG P HRKDQR
WDQVGXPURQ 1Q UHSURGXPIYH DQG SX® RQDY GVHDVH P RGHY' + HUSHHUUHYIHZ HG SXEGFDWRQV DQG DEVADFW UH BPWKLY
WFKQEDCEWDON HQFRP SDWIQ) FHOFX@UH VA WWP V P RBFXOUDQG JHQRP IE DWD\ V' HSLHQHWE SURILEY  DQG

HSIGHP IRRJIE DQDOVHV DRRW EBHDWI\ GHFRBJIE DQG DILZ D GVHDVHY & XUWHQ® 5 DYI[ FR GDGV 6 DQM 1 RX 6 H$ YQL

1 RX DFRP P XQW HQJDJHG P RBFXQUHSIGHP IRBJ\ IQUDYH IRFXVHG RQ FDGRHUUHVHDUFK XQGHUWH ) @UIGD & DQRHU+ HDAK
' IVSDUMV 5 HIMY - + HUVFKROWALS UHGOFW YHYDIMW W RU DQG FRP P MY HQAR H, FHIIGRH LOMI UMV DO QHG Z M \WH
YRXFKHW UDGXDWM + RQRUG RAEWV
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( XJH+HODQXV 6\XP P
/ MDY & XEMUDODQG/ 1QI XDIF 6 \NGAHV

( XJH+HODQMV6WP P IVD3K' FDQACDMIQ/ MADY &XEMUDODQG/ IQI XM 6 \WAHY DWKH 8 QYHWAW R! 0 IDP L Z KHMH
\WH VHYH DV D UHASIHOAR WH' HDQV) HIRZ VKIS \WH' LI IO XP DQUAV') HIBZ KIS DQG FXUHOWKRTHUR! \WH & HOMUIRU
\WH + XP DQUAV' IAHIIMRQ) HIRZ \KIS 7 KHUUHVHDURK H DP IQHV KRZ. J HQGHUDQG VH, XDOGMGHQW 1Q/ DIQ'$ P HUFD
FUDW QHZ IRP VRl OQIXDIH W HQFRP SDW \WHUH, SHUHQRHV IRFXVIQ) RQ JHQGHUIQFGMYH 6 SDQVWK 1Q$ W HQICD DQG
3DME + D FYSWOPNHYHBSHGE %D} MDQWDYHWY DQGWDQVZRP HQ+  1QUAD] IO6 WP P KDV SUHVHQIMG \WHU
VFKRDUWKLS CDMRCD® DQG IQMEDIRD® DWHXHV IQFGGEQ] \WH / DIR$ P HIFDQ 6 \WAHY $ WRADIRQ + DIYDUG 8 QYHWWY
* IDGXDW 0 XVIE ) RXP  DQG \WH , QMIDMRQDCE: RJHHQFH R ( XURSHDQMV 7KH KDYH SXEQKHG LQ VAKRDU® IRXUD® VXK
DV 5 HYM 3 HUly GEXV DQG 5 HYMIB & RMDSRQR H DP 1QQ) WRSIEV IDQIIQJ 1URP TXHHUFIGHP D GXUQ) WH %4.D)] [IDQ P (MY
ARDWRIKIS : \R LQQRYDYH SHEDU R IFDCBUDRWFHY |RUXQGH UDGXDW WDFKIQ) 7 KHIUGL MIO/FKRDWKIS
IQFOGHV \KH 3 DME ' LI IMICH URKLYH DQG \WH * HQGHU, QFOMYH 6 SDQVK ' LI IMBCE UFKLYH  SURP R DFFHW DQG SUAVHIYIQY
\WHP HP RY R \WHVH OQIXDIH YDUDIRQY & XUHQ® 6P P FR FRQYHQHV ERN \WH 4 XHHUB WGEHY DQG' LI MIOH XP DQUHY
QMEVASEDY 5 HVHDUK * URXSV KDYIQI RITHUHG Z RIWKRSY RQ GDW QMDR.  FRAQJ DQG Z HE GHYHBSP HQWVRU

KXP DQWW * IWXE DQG RSHQ VRXUFH \RRY IRUWH 8 QYHWW R! 0 IDP Iy DFDGHP IE FRP P XQW ,Q9%4D) LO6\MP P VHYHG DV
D YROQM-USV FKRBIMAZ W 1* 2 62026 Z KIFK SIRYIGHY DWIMBCFH \R SHRSBI VIQ) ZIW+,9 $,' 6 DQG/ * %74
IQAYIGXDY DQG DV D FERFDCBV FKRBI\ IQMDZ I * 7/ (52 8) 5* 6 ZKIFK RIHY P HQBOKHDGK VHYIEHV \R J HQGHUDQG
VH XDCP IQRUMHAV IURP GVDGYDQU HG VRARHFRQRP IE EDANJ LRXQGY
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- XADQRH $ P IR
1 XWMQ) 6 AHQRH
777 GNHAQFRP IQMIQCH DP IR

-XIDQHS$ WP IIRIVD 3K FDQAGDW DWKH 8 QYHWW R! 0 IFKLJDQ6 FKRROR 1 XWAQJ D7 SUHGRARDOADICHH VXSSRUWNMG
E\ WH1,+ DQGDIDP O QXWH SUDRMRGHU + HUUHVHDURK H SBRUHV KRZ VBHS DQG FKURQRWSH DIIHPWTXDOV R @H DQG KRZ
HP SB P HQAABAXY [Q GHQFHV WLV UHDMRQVKLS DP RQJ DGXOV Z W EISRDUGVRIEHU Z W D VXEIRFXV RQ QXWHV 6 KH KDV

\ HDWV Rl FOQIFDCH, SHUHQRH 1Q FDUERWRUDAE FUMFDCFDUH LI HAIRXY GMHDVHY DQG SUP DY FDUHIRUS 6 P IO YHMDQY

6 KH DGYRFDWV | RURFFXSDMRQDCP HQIBICKHDAK DQG Z RUNY VR UHGXFH VA P D DI DIQMP HOBAMHW 8 SRQFRP SBMQI KHU

0 DWMUR! 6 FIHQFH IQ1 XWQ) - XTDQQH Z DV UHFRI Q) HG Z MY \KH * UDGXDWM $ FDGHP IF $ FKIHYHP HQVS Z DUG DVWKH 8 QLYHWW
R 1HZ 0 H IFR 6 KH KDV SXEQKHG \ZR I LWAMDXWRUHG SDSHY KDV DQREHUIMDX\KRUAG P DQXVFUSWKQGHUUHYLHZ DWKH

- RXUDAR 5 HDIRQ DQG + HDAM DQG KDV FR DX\KMRUHG \ R DEAMRQDCSXEQVKHG P DQXVFUSW $V D YROIQMHUQKUH
SUDPMRGHUDW RSH & @IF 1Q < SMOQW 0 1FKLIDQ - XIQGH SURYIGHV SUP DI FDUH VR XQGHYHWYHG DQG P DUICD@ HG

FRP P XQUAV 2 QFDP SXV VKH P HQRY VWYGHQW DQG L D VWXGHQABDGHUIQ \WH & HOMH R 5 HVHDUFK ( [ FHIIQFH IQ 94SRDU

' MREHU &25( % %SROU IVREHUG WGHQN HERUN ,Q DEAMRQWR KHUVFKRD® Z RN VKH KDV J LYHQ LOYWMG \BOV DQG
Z HEICDLY DQG KDV SDWASDWG 1Q FUHDMYH FRP P XQUV RXWHDFK \R SURP RWM LQFGMYH HQYILRQP HOW | RUFGRIFIDQV Z W VHURXY
P HQEA@HW - XIDQQH DIP V\R FRIXH KHUZ RN Z W EISRDUGVREHUIQ DFDGHP LE DQG FGIFDOVHNDIV + HUFRP P WY HQW
\R VFKRDUKLS GDGHYKIS VHYIFH FKDUDRMU DQG DGYRADR VKDSHY KHUH IRW R EXIG VSDFHV \WDWDGH GYHWH

H SHUHQRHV

( QUFD(  %HUGI HZ DMU
&RP P XQFDURQ DQG 3 A FKRBJ\
HQUEDE# XP IFK HGX KWBY 777 GONHAQFRP IQHQUED EUGIHZDWMUD D

( QUED ( Y4UIGI HZ DWULY D FDQAGDWM IQWWH , QGHSHQGHONQMEHSDIW HOBO HIWHH3WRIWP  SXWXIQJ DRQMBK' 1
FRP P XQIEDMIRQ DQG SV FKRBJ\ DAKH 8 QYHWAW R 0 1EKLI DQ -+ HUUMVHDURK IRFXVHV RQKRZ. H SRVXUH \R HOMMBAGP HOW/
P HAD FROMQAP SDRW IGHQMY GHYHBSP HQAZ HOEHQJ)  DQG MHRWSH HQGRWHP HOWDP RQJ SHRSGIRI FRBU + HUZ RIN
KDV EHHQ SXEQKHG IQ &KIG' HYHBSP HQAB HYSHAIYHY - RXUDAR! 0 HAD 3Vt FKRBJ\  DQG RKHURXVBIW ( QUED KDV EHHQ
UFRIQ] HGDVD' DQHQ DWV' MHIBMRQ) HBRZ E\ \WH , QUMM |RUS RADCS HVHDURK DQG KDV UHFHIYHG WH 3 $ & (

) H@BRZ VKLS DQG\WH $ QCD 2 GRWB P M $Z DUG IURP \KH 5 DFNKDP * UDGXDWM 6 FKRRO6 KH REBAQHG D %DFKHBUR! 6 FLHQFH 1Q
SV KRB\ 1URP %RRNDQ&RMUH  Z KHUH VKH UHFHLYHG WH ( LOHR 0 DDYH $ FDGHP IE 6 FKRDUKLS DQG D0 DWMUR

6 FAHQAH 1Q SV FKRBJ\ 1URP \KH 8 QYHWAW R 0 [FKLIDQ Z KHUH VKH UHFHLYHG WWH / RUDIGH 1 DGH® DQ* UDGXDWM 6 \MGHQWV

5 HVHDURK 3 Ul H IRUKHUWHMY ) RUP XFK R KHUJ UDGXDWM VFKRROFDUHHU RQH R ( QUEDLY P DIQ JRDY KDV EHHQ\R KHS P DNH
DFDGHP 1D D P RUH HTXIMPE® DQG Z HBRP Q) SOFH IRUKMRUED® H FOGHG JURXSV VHHNQI KL KHUHGXFDIRQ , QWKLY YHOQ

( QUED KDV P HQRUHG M Z RP HQDVWH DSSMHG | RUFGRIFDADQG GHYHBSP HQUCBM FKREJ\ 3K'  SUIRIWDP VDQG3W
SURIUDP V \KURXJ K \& R QRQ SURIIWRL DI} DUMRQY WDVWHHN R IQFUHDVH HTXIW DQG DFFHW \R J UIDGXDWM SURIWDP V IQWH 8 6
LH \WH3RWA+257 3UH* IDG3URIWDP DQG\WH & HQMIFR / DR * UDGXDWM 6 \WGHQM HQRWAKLS , QUIDYH 3 UR] LDP

8 @P DMO ( QUED DVSILHV \R Z RUN Z W VFKROLY DQG HOMIBIQP HOAQGXMN  SURIHWMIRCD® R HQVXUH \WDWDFDGHP LD DQG

P HGDWG VSDFHV UH GFVKH UK KMRUHY DQG SHWSHRAHY R P LQRUMY HG FRP P XQUIAV
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P RQPWFRRSHU VKH \KH
- ROMBURIWDP 1Q( QIOK DQG (| GXFDURQ
P RQHW# XP LFK HGX

P RPWARRSHULY D SRHWMDFKHUHGXFDRU DQG FDQAGDWM IRUWH 3K ' 1Q( QI @K DQG ( GXFDMRQ DVWKH 8 QLYHWAW R
0 IEKLIDQ $ IRP HUP IG3B DQG KL K VAKRRA, QJOK \WDFKHUIRU  \ HDLY SURUMR HQMUQJ \KH DFDGHP\ - KHUUHVHDURK

IRFXVHV RQ %DFN DQG/ DMCH TXHHUDQG WDQV \ RAKVUQMDAHY DV \WH SUDRWFH Rl IUHHGRP  FRQIMP SOMQ KRZ \WHU
HQJI DI HP HQW Z W HDFK RWHU WHUIQAMIRINY  DQG @MQI GHWDQP DM CEHIDRY VHD P DNQJ DQG FUMFDY, QI /K HGXFDMRQ
P R\ Z RIN KDV EHHQ JHQHURXVD VXSSRUNMG \WURXJK IHTRZ VKISV DZ DBV DQG JUDQN [URP \WH 5 DFNKDP * UDGXD\M

6 FKRRO'1 DIRCDCE. RXQAICR! 7HDFKHY R ( QYK / HDUQIQJ 1RU- X\VAIFH ( GXFDWRU) XQG DWKH 6 RANHQ 3 RYHW / DZ & HQMU
$P HUFDQ ( GXFDMRQDCS HVHDURK $ WRFIDURQ & RQIHUHQFH RQ & RTU H & RP SRVMRQ DQG & RP P XQFDURQ + XUARQ: UKW
) RXQADIRQ ,P DIIQQ) $P HUFD DQG/ DP EGD/ MADY 6 KH DOR FR KRW' DQFAQ) RQ' HVNV D SRGFDWAKDWAHBEWDMY
MVAFH | XODERMRQMAHGXFDIRQ P RPVKRTGV DQ$ % IQRXUDOP [URP \WH 8 QYHWW R * HRUID DQG D P DWMyY 1Q
$IUFDQ$ P HIFDQ6 \WAHV IURP %RARQ S QYHIAW

( @ DEHW 6 \WHKO

( QIQHHUQ) ( GXFDIRQ 5 HVHDUK
HWHK@ XP IFK HGX_ZZZ @NHAQFRP IQ HWWHKO

( QDEHW %W 6WHKQAVD3K' FDQAGDWM IQ( QIIGHHUQ) ( GXFDMRQ5 HVHDURK DWKH 8 QYHWAW R 0 IFKLI DQDQG D

1 DIRCDGB AIHQAH ) RXQEDMRQ* DGXDM 5 HVHDUFK ) HIBZ + HUGM/HWBMRQ UMVHDURK H DP IQHV KRZ Z RINQJ FOW

XQGHU UDGXDW HQJ LQHHUQ) XGHQW P DNH VHQUH Rt WHUH] SHUHQFHY Z MWILQ HOW HQJLQHHUQ) SURIWDP V' Z W SDMEXDU
DWHQUIRQ \RZ DU FOWHG H SHABMRQY EHBQIIQ)  DQG IQANMMRDCFX@UH 8 Q) P 1 HG DQG SDWMASDRY P HKRGY
IQFOEQI VXWYH\ V IQMXYIHZ V' DQG SKRIRYREH IRFXV JURXSV KHUZ RN FHQMY VWHGHQAYRIEHV \R EHRUXQGEHIARQG KRZ
FOWVP RSHIDWV Z WIQ HQJ LOHHUIQ). HGXFDMRQ DQG KRZ MMGHQW QDYLI DWW RIMQ XQVSRNHQ DFDGHP [E DQG SURHVWIRQDO
QRUP VIQ KL KHUHGXFDMRQ %4-WWA |V BAVHDURK KDV EHHQ SUMVHQMG DAWCDMRQDFRQHHGAHY IQFOGQ) \WH $ P HIFDQ 6 RAHW
IRU( QILQHHUQ) ( GXFDIRQ $6( ( DQG VKH KDV DXKRUHG P XEB®! SHHUUHYIHZ HG FRQYHUHQRH SDSHWY RQ VRARHFRQRP IF
IQHTXDDW HKEV DQG WMGHQMN SHUHQRHV [Q HQIIGHHUQ) 6 KH 1Y DOR HQJ DI HG LQ FRIMERIDMYH P DQXVRUSWEHYHBSP HQW
H, DP IQQJ FRSIQI VAADWI LHY DP RQJ (1A HHIDIRQ DQG BZ. LQFRP H HQIIGHHUQ) WXGHQN %4H RQG UVHDUFK. %4-WA L
GHHSO FRP P IWHG \R BDGHUKIS VHYIFH DQGDGYRFDR 6 KH KDV VHYHG 1Q P X@B0! IQAMMRCDOBDGHYALS URBV IQFAQ)
5 DFNKDP 6 \WGHQN RYHUP HQADQG WH 0 IFKLI DQ ( QI GHHUQ) 6 \WCHQ/S GYVRY YRDUG DQG FRONEX\MY R IQMDIYHY
IRFXVHG RQ IQFOMYH WDFKIQJ DQG FXWEXGP UHRWP DFIRW HQIICHHUQ) 6 KH 1V DQ DRYH YROQMHUZ W \WH :  DVK\MQDZ
&RXQV &RP P XQW $ FURQ 1 HEZRIN ZKHHVKHVXSSRW.  IXGHQW \WURXJ K DIVMUVFKRRCSURIWDP P 1) Z RINWDW
FROMEXWMG \R KHUUHFRI QURQE\ \WH 8 QUMG: D\ Rl 6 RAKMHDAMDO LFKLIDQ 7KWRXIK KHUVFKRDUKIS P HQRUKIS DQG
VHYIEH %W LV FRP P WG \R DGYDQHRQ) HTXIW DQG DFFRXQIELDN Z MIQ HQJ IQHHUQ) HOXFDURQ
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YDNH 7 + LSVOA
SK\MEV
EKISVBA # XP IFK HGX KWBV 777 NHAQFRP 10 EONH WKISVBA DE

YONH7 +1SVBN UHFHQ® GHHQGHG KIY GWHWIMRQ DQG Z IOFEH HDWQIQJ KIV 3K 1Q3K\ VIEV IURP \WH 8 QYHWW R! 0 IFKLIDQ
\WVO D + IV UMHDURK H SBUHV \WH HBIFRRQE DQG RSWDCSURSHWAY R QRYHOVHP IFRQGXRRY XVIQI QRQIHDU
VSHAMRVFRSIE WIFKQTXHV %6DNH J UDGXDWIG VXP P D FXP @XGH IURP WH 8 QYHWAW R 0 DY @QG %DM RUH &RXQIV 80 %
1Q ZMD%6 Q3K VEVDQG%$ 1Q0 DNHP DWFV : KIBI\KWHMH KHZ DV D VFKRDUIQ\WH 5 RDG( 0 F1 DU

3 RAEDAFDOXUHDM $ FKIHYHP HOW FKROW/ 3 IRIWDP 6 10FH WHQ %DNH KDV UHP DICHG DRIYH LQ VXSSRWMZ) WH 0 F1 DIU

6 FKROW 3 WRIWDP  1Q DEGMRQ\R RWHU75 ,2 SURIWDP V \WURXIK P HORWKIS DQG DGYRFDR.  KHSIQ) WXGHQN ILRP GLYHWH
EDFNJ URXQGV DFKIHYH \WHUDFDGHP IE JRDY $VWKH 8 QYHWAW R 0 [EKLIDQ %4DNH KHSHG IRWMUDQ IQFOMYH DQG
FRIDERDIWH Z RINQJ HQYURGP HOWZ IQ \WH 3 K\ VIEV GHSDUF HOWWHIYIQ) BDGHYKLS SRMRQY RQWWH 3 K\ VIEV* UDGXDW
6 \MGHQ RXQFICDQG DV/ HDG * UDGXDWM 6 \MGHQWQAKRRUIRUWH LOARGXPRY OEV + 1V GHAFDURQ WK \WDFKIQ) FRXUH
GHYHBSP HOADQG P HQRUQ HBZ JUDGXDM VWHGHQAQMKPRY Z DV UHFRI Q) HG Z W \WH 3 K\ VIFV GHSDWR HQADZ DUEQ
KIP \KHO DUFHOV/ : IHGHQEHAN 7 HDFKIQJ $ZDWG1Q 7KURXIK KLY UMHDURK P HQRWKIS DQG VHYIFH %6DNH

GHP RQMDWV D FRP P W HQAR DGYDGAQ) VAKRDUAKLS IQFOMYH BDGHWKIS DQG DFFHW R VFHQFH HGXFDIIRQ [RUDD

. D\ RQQH &KUWW
6 RAR®J\

. D'RQCH&KUMIVIVD 3K &DQAGDM IQ6 RARRI\ DA KH 8 QYHWAW R 0 IFKLIDQ VSHAD® [QJ 1QP L UMRQ DQG XUEDQ
VAMGEHY + HUGM/HIBMRQ UAVHDURK H SBUHV KRZ \IH WDQUCDMRCDCSUDRWFHY R \KH - DP DIFDQ GIDVSRUD VKDSH RQJRIQ) XUEDQ
WDQVIRWP DIRQV Q- DP DIFDY FDSMICAW . IQIWRQ . D\ RQQHY UAVHDURK KDV EHHQ VXSSRWG B\ WH 6 RFIDG6 FLHQAHV DQG
+ XP DQUHV 5 HVHDUK & RXQFICR! & DCDED DQG \WH 8 QYHWAW R 0 1FKLI DQY , QMEODMRCDQQAMMM  DQG KDV EHHQ UHFRI Q] HG
E\ WH $ P HIFDQ 6 RFIR®J IFDCS WRFADWRQ DQG \WH 3 DFLLIE 6 RAREJ IFDCS WRADIRY + HUSXEQKHG Z RINVSDQV D IDQIH R
FRQMP SRIDY VRADAWXHV IGFOGQ) P HAFDADAVP  XUEDQICHTXDDWV P HAFDCHGXFDMRQ DQGWH IP SDFWR &2 9,
RQVRAHW $V DQIQMEVASEDY MWEFH RUHQMG VFKROU . D\ RQQH YIHZ V UMVHDURK DQG SHEDJRJ\ DV SRZ HUXORRY [RU
SRVMYH VRADGFKDQIH  94-\ RQG KHUUHVHDURK  VKH KDV GHVLI GHG DQG | DFLOBMYG VRADCMIFH RUHQMG XQYHIW FRXWHY
SIRHWMRQDZ RIWKRSV DQG | DFXGV GHYHBSP HQAVHP IQDLY IRUP HAFDCSUR HWIRQDY Z WIQ DQG RXAMGH Rl \WH XQYHWAW
6 KH KDV DOR GHIYHUHG WDIQQ) VHWIRQY RQ TXDOBAYH UHVHDUFK P KRGV R FRP P XQUV RU DQlJ DIRQV IQWH * DU
7RIRQR $ UD DQG P HQRWY XQGHUWHSUHVHQMG VWHGHQN IQ DFDGHP ID . D\ RQCH DVSILHV VR RQH GD\ BDG D J BEDOHVHDUK
LOAMAM WDVWSURGXFHV LQQRYDIYH XVDE®! DQG MW RUHQMG VRKRDUWKLS RQ P LI UDMRQ DQG XUEDQ FKDQI H LQ FMHV DFIRW
\WH* @EDGB RXW
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7DVP LOH &P HQW
&RP SXIMRQDAD HAFICH
\BVP [GH XP IFK HGX KWBV ZZZ @NHAQFRP QWP IGH

7DWP IQH & BP HQAY D FDQAGDM IRUKH 3K ' 1O &RP SXWIMRGDAD HAFIQH DWKH 8 QYHWAW R! 0 IFKLIDQ Z KHUH KHU
UHVHDURK IRFXVHY RQWH DSSTFDMRQ R JHQRP IEV\R VMG, KHDGKFDUH DWRAIDMG LQHAIRQY 6 KH KDV EHHQ UFRI Q) HG DV
DQ$ P HIFDQ6 RAHW IRUO IFIREIRBI\ $60 ) XUMUH/ HDGHWY) HI®Z DQG D 0 1FKLI DQ & HQMUIRU, IHAMRXY ' IVHDVH 7 KUHDW
7WIQHH 6 KH KRGV D %DFKHRUR 6 FIHQFH 1URP \WH 8 QYHWIW R 1 RMH' DP H 3 URUR KHUGRARIDOAXGHY 7 DVP ICH

J DIGHG YDODE®! UAVHDUFK H SHUHQPH DWKH 1 DURQDCE: DQFHU, QAMAM DSSOIQ) FRP SXWIMRQDADSSURDAKHY \R FDQRHU
UHVHDURK DQG VHYHG IQWH' HSDUWW HOAR 0 HAFIQH DWW HOR RHTD HAFIGH Z KHUH VKH FROUEXWG\R &2 9

FRP P XQW KHDGK DGYRFDR\ GXUQ) D FUMFDCSXEQE KHDAK P RP HQWS GHAFDWG BDGHUDQG VFKROU 7 DVP IGH KDV DOR
VHYHGDV &R IWHARUZ MY \KH * UDGXDWM 6 RFEWR! : RP HQ( QILGHHY DWIH 8 QYHWAW R 0 IFKLIDQ WURXIK Z KIFK VKH
RU DQJ HG DQG ®IG D SURHWIRQDOGHYHBSP HOWFRQIHUHGAH IRUZ RP HQIQ/ IEHUD : HW$ IUFD Z KIFK UHGFW KHU

FRP P WY HQAR J BEDOVHWYIFH DQG DGYRFDR 6 KH KDV IXUKHUGHP RQMIDMG KHUFRP P MY HQAR HGXFDMRQ DV D * IDGXDWM
6 WGHQWT HDFKIQ) $ \WIMBIQWFXE@YDUQ) WH QH W HCHIMRQ R VAHQIWAV B\ VKDUQJ KHUSDWIRQ IRUEIRBJ\ DQG FRP SX\MU
VAHQRH Z W XQGHU DGXDWM DQG J IDGXDW VWHGHQN 0 RAMHFHQ® 7 DVP IQH Z DV VHBIRMG DV DQ $ \WID=HQHFD DZ DU
UHASLHQR GHYHES IQQRYDMYH DSSURDFKHV \R [P SURYIQ) SDHOARX\FRP HV DQG GUYIQJ IQQRYDURQ IQ RGFRBJ\ FDUH

8 @P DD \VKH DVSILHV \R Z RUN DAWKH IQMYHANRQ RN VAHQRH DQG LQQRYDMRQ Z MK D SDWIRQ IRULP SURYIQI @YHV WWURXIK
UHVHDUFK DQG WRKQREBJ\

( P P DQXH@ ( NFKXNZ X

, QGAMIDAQG 6\ WMP V(- QI IOHHUQ)
REIDIH® XP IEK HGX KWBV 7277 @NHAOQFRP 1QHP P DOXHGHUFKXNZ X

( P P DQXHI ( MRKXNZ X IVD 3K FDQEAGDWM [Q, QGXWIDADQG 6\ VWP V ( QJGHHUQ) Z W D FRGFHOADMIRQ [Q KXP DQ FHOMUHG
HQIIQHHUQ) GHVLI Q DWKH 8 QYHWAW R! 0 IEKLIDQ' HDUERW + HUUHVHDURK IREXVHY RQ WXGHOAS , FRDERIDIRQ 1Q
HQILGHHUQ) HGXFDIRQ H DP IQQ) KRZ JHQHUDYH DMMFIDAQM HQFH \WRY VKDSH SIREGP VROIQ) VDM LHY GHAMRQ
PDNQ) FRIQWH Z RINBDG DQG BDUIQ) RXFRP HV % H] DP IQQ) KRZ XGHQW FRIDERIDM Z MK JHQHIDWYH $, GXUKQY
HQILQHHUQ) SUREGP VROIQI KHUZ RUN DEGUHWHY FRQFHUIY UHDWG R FRIQUYH Z RINBDG SURFHW HIIFIHQR  DQG KXP DQ
VI VWP 1LOMI UDVRQ ( P P DQXHM KDV EHHQ UHFRI Q) HG IRUDFDGHP LE H FHEBIQRH DQG VRKROWD DRKIHYHP HQAKURXI K KHU
LOGXPURQ LOR \KH $ GKD 310 X WH , QGXAMMDY QJLOHHUQ + RQRUS RAHW DQGWH 6 LJP D ; L6 FIHQME 5 HVHDUFK + RQRU

6 RFAHW ( P P DQXHM HDWQHG \WH 8 QYHWAW R 0 [FKLIDQ' LYHWAW ( TXIW ,QFOMRQ DQG- XWFH ' (- &HMWFDW DQG KDV
Z RUNHG DBQIMGH | DFXON \URXJ K \KH & HQMUIRUS HVHDURK RQ/ HDLIQ) DQG 7 HDKIQD 1Q( QIIQHHUIQ) &5/ 7 ( JIIQ R

IP SURYH IGFOMYH FRXWH GHMIQ ( P P DQXH@M UHFHYHG D %DFKHBUR! ( QILQHHUQ 1Q, QGXAWWIDADAQG 3 IRGXAIRY ( QIIGHHUQ)
IURP 1 QDP A.$] INZH 8 QYHWAW 1 LJHUD DQGD 0 DWMUR! 6 FLHQRH LQ , QGXVMDADQG 0 DQXIDRXUQ) 6\ VAMP V ( QI ICHHUQ
IURP \WH 8 QYHYAW R 0 IFKLIDQ' HDUERWD ( P P DQXH® DSSURDFKHY HDFK HQGHDYRUDV DQ RSSRWMQW |RUJ URZ K DQG
DRIYHD VXSSRW FRP P XQW HQIDIHG67( 0 GDURIQI WURXIK P HORUQ) RXWHDFK  DQG HEXFDMRQDAQMDMYHY \KDW
LOWRGXFH GDUHWY \R HQJ IQHHUQ) GHMIQDQG SIREGP VROIQ) / RRNQ) DKHDG ( P P DQXHM DVSIUHV \R DGYDQRH KXP DQ
FHOMUHG GHVLI Q DQG HQIIGHHUQ) HEXFDMRQ DWH IQMYHRIRQ R DMUFIDAQM® HFH GHMIQ DQG BDWQIQ) XVIQJ
UHVHDURK P HQRUKIS DQG DGYRFDR \R HP SRZ HUWH GH W HCHIDIRQ R VFKROWY
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YLINIQ. 3 XU
$MDQ/ DQIXDIHV DQG & XUV
SX@UE# XP IFK HOX

YMEQ 3XGULYD3K  &DQECDM IQ\WH' HSDWY HOAR $MIDQ/ DQIXDI HV DQG & XGMUHY DWKH 8 QYHWAW R! 0 IFKLIDQ 6 KH
IV D VRADDQG UHDI IRXV KMRUDQ R HDUD P RGHD 6 RXW $ VID Z KRVH GWHIBMRQ H DP IGHV FRP P XQW DQG UHDI [RXV

IRP DIRQV KMRUEDCP HP RV DQG FDVM LQ6 INKIVP  + HUUHVHDUFK KDV EHHQ VXSSRWG E\ WH 5 DFNKDP 3 UHGRARUDO

) HBZ KIS ) XBU KW D\ V3 WRIWDP \KH $ P HUFDQ, QAMAM Rl ,QADQ 6 \WGHV \WH 5 DFNKDP 0 HIWY HBRZ VKIS DQG VHYHIDO
RKHUIQANAMY Y4MBQ. 1V DOR D GHAFDMG * UDGXDWM 6 \MGHQM HQRUIQWWH 0 LKL DQ+ XP DQUAV ( P HJIQ) 5 HVHDUK
6FKRDW3WRIWP 0,&++(56 DSUWRIWDP \WDWSURYIGH P HQRWAKLS \R ILWAN HOHUIMRQ DQG BZ. IGFRP H XQGHJ UDGXDIM
VAXGHQW IURP P DUIICD@ HG EDANI URXQGY DV WH SXWXH KL KHUHGXFDMRQ LO \WH + XP DQUWAV ,Q KHUBDGHWAKIS DQG VHYIEH
URGN VR KHUGHSDUWY HOARAIMBIQ. KDV Z RINHG\R [P SBP HOABURIUDP P 1QJ \R [P SURYH GHSDWW HQEICFTP DWW FRRUBICDWWG
SHEDIRI\ Z RYKISV DURXQG LQFOMYH DQG HTXMVE®! WDFKIQ) VMDA IHY  GHYHBSHG IQMEHSDWF HQEBCHYHQN R HOFRXUDIH
FRIERIDIRQ DFURW GHSDUW HQN' DQG | DRMBAMG | DFX@V DQG WXGHQWEVFXWIRQY DURXQG DFDGHP DY KIGGEHQ FXUIEXOP

+ HUDGYRFDR\ Z RUNZ MK \KH 7 UFRQICHQEBICE RTEDUMY 1 H& RUN KDV DIBRZ HG KHUVR FRIDERUDWM Z MY VHYHUDCRW DQYJ DIRQY 1Q
0 [FKLIDQWR SURYIGH DIG FUHDW DFDGHP LE DQG DMYAF FREPUYHY DQG RU DQIJ H WDFK 1QV DURXQG P LI IDQADERUH, SBAMMRQ
FUP [CDOMWEH UHRWP [P P LI UDMRQ DWIMBGRH  DQG J ®REDAP SHUDDANARKI J BV

*KHHP H ' ( GZDWBV
YXMOHW $ GP LQMIDIRQ
JKHUP H # XP LIFK HGX

* KHWP H ' ( GZ DBV IV D GRARIDGFDQAGDM 1Q0 DN & RQVXP HU4HKDYIRU DVWKH 8 QYHWW R! 0 IEKLIDQV 5 RW

6 FKRRCR 9%9MGQHW  + IV UAVHDURK H] DP IQHV KRZ. 1IGHQIMV VKDSHV FRQUXP HUEHKDYIRUIQ P DUNAVSOFH FROM W Z WK
SDUMFXOUDWHQIRQ R \KH FRAN FRQUXP HY EHDUZ KHQ WHUIGHQIMIAV DUH \WUHDWIQHG RUUHQGHUHG P DUILQDO+ IV Z RN

H SBUHV KRZ %DFN FRQVXP HY GHYHBS GMIDPSURMAYH EHKDYIRWY \WURXJ K UDFIDOVRADT) DURQ\R QDYLI DWW UABIO
HOQVILRGP HQW Z KHUH EIDV IV DQIFISDWG + H DOR H, DP LQHV Z KHQ WHVH VDA IHV EDFNILLH © KHQWH. GR \KH\ FDQ FUD\WM
XQOMQGHG FRW IRUIQAYIGXDAFRQVXP HY DQG HQYILRQP HQEOAXBICDEIOW ,Q GRQJ VR \KMH HP SKDV} HKRZ P DINHVSOFH
IQHTXDOW WHDFKHV | DUEH RQG WH P P HADWM VKRSSIQ) H SHIHGRH * KHUHP H V VRKRDUWKIS KDV EHHQUHFRIQ] HG Z W
KRR IQFOGQ) WH 0 IGRQYRKP 3 U} HIQO0 DUNMDI \WH - RVHSKIQH . HQGUENO DUNWQ $Z DG DQGWH $ P HUFDQ

0 DUNHZY $\WRADIRQV 9 DAIQ) ' LYHWW $Z DG 3 URUR KLY GRARIDOAXGHY KH Z RUHG IQ LQGXWWY DV D UABICP DUNHMURQ
VHDVRQDCDQG G MYCFDP SDLIQV + 1V Z RINIY GUYHQE\ WH EHIH \KDWII RURXY VFKRDWKIS RQ P DUNHSOFH ICHTXDOV IV

| RXQGDMRQDOR EXI@IQ) P DUNHW Z KHUH DOFRQUXP HY FDQ SDWASDW IX® DQG IDILD
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%DQGRQ( - &RUM
( GPNEDOD  &RP SXWU( QIICHHUQ)

%DQERQ( - &RWM # JPDIOFRP ZZZ GNHAQFRP 1Q EUDQGRCHARWM

% DQERQ( MV - RKXD &RWM HDUHG KLY %$ Q3 K\ VIEV DQG$ SSTHG 0 DWHP DWEV DV Z HODVKIY0 6 1Q( GRWEDO

( QICHHUQ) ILRP WH 8 QYHWWR! : IMFROUG 0 DAVRQ +H IV QRZ DQ( GRWMED QIICHHUQ) 3K'  FDQAGDM Z W D
3K\ VIEV GRARUDCP IQRU DQG 1 DIRQDCE AHQRH ) RXQEDMRQ* UDGXDWM 5 HVHDURK ) HIRZ DV8: 0 DAVRQ + IV UAVHDUK
IRFXVHV RQ GHYHBSIQ) QH WHQHIDIRQ[ WD\ FRP P XQEDIRYY ; &20 \R HIP ICDM \WH P MRQ FUMFDCEORNRXVBHURG
\KDWEOVP D VKHDW IQGXFH GXUQ) VSDFHAUDIVDW RVSKHUE UH HQUY  + 1 GM/HIBMRQ Z RUN IQYROHV FUHDWY QHZ

P RGXOMRQ VWDV IHV DQG HYDODWY QRYHCHBIFWRQ VRXUFHV IRU[ WD\ EDVHG A VWP V' DQG KH DOR FRQOUEXWY \R EURDGHU
UAVHDURK IQKLIK SRZ HUP IFURZ DYH YDFXXP HBIPWRQEY &RW| KDV SURVHQIMG KLY Z RUN DWP XEE0! IQMEDIRIDO
FROHHQAHV IQFOQQ) WH ,( ( (, QMEODMRQDOE RYHHQFH RQ3OWP D6 AHQAH ,&2 36 DQGWH , QMEDIRQDCD DREXXP
( GPARQEV &RQHHQFH ,9( &  Z KHUH KH Z DV D %4-MA6 \WGHQVB DSHU$ Z DUG ) LQDDANQ ERW DQG +HLY
SDWIRQDW DERXVKVIQ) K1Y H SHUHQRH VR J LYH EDFN' DRIYHD VHYIQJ 1Q RU DQ DIRQY @H \WH * UDGXDWM (| QI ICHHUQ)

5 HVHDUFK 6 FKRDWY * (56 DQGO F1 DIU6 FKRDWY SURIWDP VR KHS \WH QH W HOHIMRQ R VRKRDLY QDYLI DM \WHLU
DFDGHP [E SDWWV DQG DYRIG \WH FKD@QI HV KH KDV RYHUJFRP H

0RUDQ/ +HQVRQ KHKIP
6 RAIRBJ\

P GHOWRY¥ ZIVF HGX P RUDQBHMROFRP KWBY 7277 @NHAQFRP 1QP RUJDQ KHOVRO

0 RUDQ/ +HQRQID6RARRI\ 3K' FDQAGDM Z M D GRARDCP IQRUIQ 3 RIMFDCE FIHQRH + H HDUHG KLY %$  1Q+ MRY
IURP ) RUBKDP 8 QYHWAW DQG GXDCP DWMY GHIUHHV 1Q* GEDCB RTR\ 6 \WAHV DQG 5 XWIDQ ( DWY XURSHDQ DQG ( XUMDQ
6 \MAHV IURP \KH 8 QLYHWAW R 7 H DV DV XVID + 1 VFKROUWKLS IQYHVAM DWWV WH FRQYHU HQFH R UDFIDCKIHUDUFKIHY
CDIRDOP  DQG QI MIAQUDMWIKPMUAY 1Q IXHI FRQMP SRIDY DU KWP RYHP HQW + 1V BAVHDUFK HP S V WWERJ XDOGL IO
HWQRIWDSK\ R DQDO] HKRZ H WHP IMAJ URXSV DEDSWR SOWRP FHQVRWKLS DQG Gl DAMHSUHMRQ +H LY GHHS® FRP P IMHG
R WDQUOMG) VRAR®J IFDAHVHDURK IQR SXETF JRRG KH KDV JLYHQ Z KIWGHW \BXOI \R FRP P XQWV RU DQlJ DIRQY DXKRUHG
IQAMARCDCP [FURDI J UAWIRQ SRIFIHV IRUBXMGHWHV IQ0 DAVRQ : ,  DQG SXEQVKHG DMFBN DQG RS HGV RQ JHRSRIMEY
DQGUWDAVP  + IV IRXQEDMRCDZ RINRQ 5 XWIDQ5 DFIDO RILE KDV EHHQ SUHVHQMG DWP DIRUFRQ HUHGRHY @\H WH
$WRADIRQ IRU6 OYIE ( DWY XURSHDQ DQG ( XUDMDQ6 WGAHY VHYIQJ DV DQIQGHAMDADCDOMY R IDFIDARWP DIRQIQ
2UDFHBME VRAHWAY + IV BAVHDUFK RQ WDQVQDMRQDCH WHP VP KDV EHHQVXSSRWG E\ ) RIAJQ/ DIXDIH  $ WD 6 WAHV

) HIBZ VKISV * XAFNVRQ 7 HDFKIQJ ) HIRZ VKISV DQG D UAVHDURK DZ DG IURP. \WH & HOMUIRUF HPDQ  ( XURSHDQ6 WAHV ,Q
DCGAMRQ W KLY UAVHDURK 0 RUDQKDV D SDWIRQIRUMDFKIQ) $V D 3 IRWFVG WIMBQAVRY 6 V7$ 7WDIQQ) 6 XSSRW
7HDP  KH VAMHQI WHQV IQAWKRIRCDOTXDDV B\ FUHDMQY UHVRXUHY DQG P HQRWALS 1WDP HZ RUW IRUGHZ DQG HBEQKHG
WDFKIQ) DWIMBQWV ) RUKLY GHAFDMRQ \R WXGHQMWXFPHW DQG LQFGMYH SHEDIRI\ - KH UHFHLYHG \WH + RORUHG
QMKXRRUS$ Z DG IURP \KH 8 QYHWAWR! : IVFROMQ 0 DAVRQY &RBUHR! / HWY 6 FIHQFH
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+HARU/ RSH 0 RUHOR

30QWAHHAQ] DQG3 O HHWFY
®SH P RHQR# ZIVF HGX KWBV ZZZ GNHAQFRP IQKHRRUBSH P RUHGR

+pPRU RSH| 0 RHQRIVD3K'  FDQAGDW Q3 DQAHHAQ) DG 3 OQY HQHIFY DVWKH 8 QYHWIWR! : IVFRQUQ 0 DAVRQ
RWICD@® IURP 2 D[ DFD 0 H IFR DQG SURXAD 0 [ \MF f XX 6DYL +HHDWHGKIV %6 1Q$IURQRP\ Z W KRGRY IURP WH
&KDSIQIR $ XVRQRP RXV 8 QYHWW 0 H IFRY GDAQ) DI UFX@MUDOXQYHWW $V DQXQGEHU DGXDM UHVHDURK DWMBQAQ D
3K\ VDIV EBHHAQ) SIRIWP  KH FRQGXPMG WHVY UMVHDUFK GHYHBSIQJ D P RBFXOUP DUNHUEDVHG P KRG | RUGHWRILY
YILXV UMMBQFH + H OWMUREBIGHG KV O 6 1Q 3 OQUWARMAKCRBI\ 1URP WH $ GYDQFHG* HQRP IEVS QWWRI / $1* ( %2 °
&,19(67$9 +1VP DAMyY UHVHDURK IRFXVHG RQWH JHQHFEY DQG JHQRP IEV Rl & DSVIEXP GRP HVIFDMRQ VR HOFIGDWM \WH
JHQHF FKDQI HV XQEHDIQ] \KLY 2VKRWIDSIG: HYROMRQDY  SURFHW Z KIFK BIG \R GUDP DVFE SKHQRWSIE VKLW DQG XGP DIMO
JDYH UVH R \WH FXGYDWG IR V \KDVW/X\BIQ J BEDCDI UEXGMUH \WRGD: 7KLY Z RUN UHVXEMG 1Q D [IIMDXWWRUSXEGFDIRQ LQ

) LRI 1Q* HOHMFV &XUWHQ® K1Y GRARDAUHVHDURK [QIMI UDW J HQHWE P DSSIQ) P XQ@VRP LIEV DQG P IFIRVFRS\
DSSURDFKHV R XQFRYHUWH J HQHWF DQG EIRBJ IFDCEDVHV R IXMITXDOWV 1Q$ P HUFDQ FDQEHW 7R GDM KLY Z RINKDV

\ IHGHG &R [ IMDXWRUSXETGFDIRQY  Z M D WILG FXUHO® XQGHUUHYLEZ  IRXUFR DXWWRUHG SDSHWY DQG DQRKHUIQ

VXEP MRQ UHDWG \R KLY RQIRQI UMVHDUFK. + pRURUKDV SUHVHQIMG K1Y Z RUN DWIDMRQDADQG LOMIDMRQDOFRQ HHQFHY DQG
FROUEX\WV \R RAUHDFK DQG H \WQURQ | RUKH IQRMIDMRQDCD DFFIQXP FRP P XQUV WWURXIK \WH 9 DF&$ 3 SURMPWA- v/

FRP P W HQAR RSHQVAHQRH FRP P XQUWY VHWYIEH DQG IQFGMRQ LY UH BIPWG LQ K1Y FROMEXWRQY R RSHQ VRXUH

FRP SX\BMRCDORRY | RUKLI K WURXI KSXWBKHQRIVSIQI K1Y VHIYIEH DV D SHHUUHYIHZ HUIRUVAIHQME IRXWDE DQG KLY DR
LQYRIHP HONQ WHGHQARU D} DIRQV

3DE® 0 RUHQR <DHIHU
* HRVFHQFH
P RUMCR DHIH# ZIVF HGX KWBV VMMV JRRIGIFRP YIHZ SP RUHQR\ DHIHU KWBYV ZZZ @NHAQFRP 1Q SP RUHQR DHIHU

3 DE® HDWHG KLV 0 6 1Q\KH' HSDUWF HOAR * HRVAHQAH DVWKH 8 QYHWWR! © IVFROUGQ 0 DAVRQ ZKHHKH IV QRZ D 3K
&DQAGDW +HKROV D %6 F 1Q* HRRJ\ DQG D P IQRUIQ5 HQHZ DEGI ( QHULHV IURP \WH 8 QYHWAW R & KIBI DQG D 7 HDFKIQ
' ISBP DIRP \WWH 8 QYHWIGDG & DRITFD GH 7HP XFR &KIBI  Z KHUH KH BIFMUHG DQG P HQRUHG GR HQV R WWGHQW + LV
UAVHDURK IRFXVHY RQ\WH UHVSRQVH R YREDQRHV W IEH VKHHWI URZ W DQG GHFD, ) 1QAQIV WXV | DUIQEFDW \WDWREDQRHV
HXSWBIW | BHTXHQ® GXUQ) J OFIDIRQ DQG P RUH IULHTXHO® IRGZ IQ) IFH ®W 3 DE® VHH\WV \R DQVZ HUKRZ DQG Z K\

J OFIDURQ DQG GHI OFIDVRQ [P SDRAWYRBDQE HXSURQY 1 RBE® 3 DE® KDV VKRZ QWD OFLDIRQ WP SRUDUD IQKIEIW
HXSWRQY EXVWKDWP DI P D EHQHDW D YRBDGQR HXSW YIRBIQ® RQFH \WH [EH UAHDV - %HFDXVH \WH UAVHDUFK GQNV FTP DM
DQG [FH FKDQIHV R YREDQE DAYW 3 DE® KDV EHHQIQMYIHZ HGE\ VHYHDOQHZ VP HAD IQFOAQ) WH99& &11 DQG
7KH* XDUEDQ + 1V Z RIN KDV EHHQ SXEQKHG LOWH * HREJIFDGB RAHW R $ P HUED 96X@ME \WH - RXUDAR * HRSK\ VIFDO
5 HVHDUFK DQG WH Y%X@MD R 9 RBDQRBI\  Z KIFK DUH YHY KLIK [P SDRWRXUDY 1Q* HRVAHQFHY %-MGHY P HORUQJ
AMGHQN RQDQG Rl FDP SXV 3 DE® IV FRIERIDIY Z W VHYHDOHVHDUFKHY RQ\WH [P SDFW R! LIFH 1Q YRBDQE HXSWRQY
DQG RQP RGHIY WH UHVSRQUH $V SDWAR \KLY UAVHDUFK 3 DE® DOR BDGV D VXP P HUSUIRIWDP IRUFRP P XQW FROBUH
VWNGHQWIQ7HP XFR &KIBI DQG 2 UHIRQWDWAKRZ VWHP KRZ \MHUIQMUHWW DD Q Z M * HRVAHQRHV DQG \WH FRQUHAIRQY
EHE HHQ QLIHHONA WP V' VXFK DV YRBDQRHV DQG IFH 1Q CDMUH
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0 DUrXHOL RURQ WH DQ
& RXQUHIY 3\ FKRBJ\
P QQRURQY ZIVF HGX ZZZ @NHAQFRP IQP DUXHOCRWQHGV GRS

0 DUNXHOL RWRQ LY D GRARIDGFDQAGDM LQ & RXQUHIRY 3V FKRBJ\ DWKH 8 QYHWWR! : IVFROUG 0 DAVRQZ KRVH
VAKROWAKLS EUGT HY %6DAN WDQV GEHIDMRQ DIHAWKHRY  DQG SDWMASDWRY  DRURQ UAVHDURK 7 KHUGMVHIIMRQ %4DFN 7 UIDQV
<RXK5MQ) $ 6\MO R %DFN* HQGHU( [ SDOVYH <RXW $ITHAMVP  H SBUHV KRZ %6DFNWDQV\ RAK WDQVRP HP RIRQ
LOR FROPYH VDMI\ WURXI K DWWRWUDQJ LQ) DQG KHDE FHQMUHG FRP P XQW SUDRIFHY 96KI@IQ) XSRQ WLV |RXQEDMRQ
0 DUXHOFR 1RXQGEHG DQG SDMFLSDWMY 1O \WH %4DAN 7 UDQV < RX\WK 5 MQ) & RBPYH D FRPWH R JHQGHUH SDQUYH

FRP P XQW EDVHG VFKROLY P SBP HQMY SDWASDRY \ RXW [HBRZ VKLS VHUHY 0 DUNXHRY WDQVAVASEDY UHVHDUK
DGYDQFHV P RGHY R Z HHW DQG BDGHWKIS R UV WDRIYH DSSURDFKHV \R \WH VXG. R P DUILQDD) HG FRP P XQUHV
7 KHUZ RN KDV EHHQ | HDWUHG LQ SUHVHQEMRQY DVWKH $ P HUEDQ 3 VA FKR®J IFDCS WRFIDWRQ \WH 1 DIRQDCY UDQV + HDAN

6 XP P IWDQG \WH $ WRADIRQ R %DFN 6 RARBIMN 7KH KDYH FR DXWRUHG SXEGFDIRQY RQ FRBQ] DIRQ JHQGHU

H SDQUYH IGHQIM  DQG FUMFDCDCDOMY DQG DSSURDFKHY \R JHQGHUDILWP [Q) FDUH DQG SV FKRKHIDS\ DV VHHQIQ WH
3V FKR®J\ R 6 H XD UHQEMRQDQG* HQGHU' LYHWAW $ P HUFDQ 3 A FKRBJ MAVDQG \WH - RXUGDAR & RXQVHIY

3V FKRBJ\  7KH DU FXUHQ® VHHNQI \R SXEQK P RUH VFKRDWALS RQ FUMFDCFRQVARXVGHW CEHIMRQ SV FKRBI\

\ RX\X SDUASDRY  DRURQ UAVHDURK  DQG KHDER MIFH LQ WHUIHG $V ERK VFKRDUDQG SUDRMRQHU 0 DUNXHY FERIEDO
DQG SHADJ R IFDADSSURDFKHY HP SKDV] H FRP P XQUWY DFFRXQIELDY FRIAIYH FDUH DQG HP ERGHG P HKRGY Rl BAVMIBIGRH
7KHURQIRQ) FRP P W HQAY \R WDQVRWP SV FKREJ\ |V UAVHDURK DQG WDIQIQ) [QIUDVRKPMUHY \KURXJ K %4DFN WDQV°
FHQMUHG P HWRGRBJ LHV WDWHGHICH KRZ NQRZ BIGJH FDUH DQG SRZ HUFLLFXOWM Z IWIQ DQG EH RQG \WH DFDGHP \
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IIQFIXVS &K
$ QP DO AHQRHV
KWBY ZZZ ENHAQFRP IQ9IQAXVS&K] / IQNHGQ

IIQAXVS &K IVD3K' FDQEACDHW IQ$ QP DB FIHQFHY Z W FROFHQADMIRQ 1Q IXP ICDQADXWMRQ DQG SK\ IRBI\ DW
9WWIQD 7HK &RMUH R $JUFX@MUH DQG/ LIH 6 FIHQFHV 3 BHYIRXV® KH HDUGHG D EDFKHBUR! 6 FIHQRH DQG 0 DMLY GHI UHH
lQ$ QP DO FIHQFHV DV} HGHUDGS XUDCB QYHWAW R! 5 IR GH - DQHLR ° %4.D] LOZ KHUH KH Z DV DZ DUEHG D VRKRDUKLS 1URP
&DSHV %4D] IOR VWXG. DEURDG [Q WH 8 QWG 6 BV BDLRIQ) DERXWHTXICH QXAIRQ DQG P DQDIHP HQW1 RW' DR 6 \D\M
8 QYHYW DQG EHH FDWEI QXWAMRQ DQG P DQDJ HP HQAVS QYHWW R &DORWID ' DYV ,Q SDMIFXOU KH 1V IQMUHMNG 1Q \KH
IXQEDP HQBOTXHWIRQ R KRZ. GLLIHIHQANP DQDI HP HQWDQG QAUMRCDOMDMMI LHY GXUQ) JHAEMRQ FDQ [P SDRWRWRQD

FRZ KHIHUUHSURGXPIYH SHURWP DQFH EXVDOR IW P SDPW RQ SURGXPYH WDIW R WH RIVSUQJ \WURXI KRAMKHUQHY

9 IQIFIXV IV DQIQGXAMG P HP EHUR! \WH 1 DURQDOE RAHW R / HDGHWKIS DQG 6 XFFHW 16/ 6  DQG FROUEXW DV P HP EHUIRU
ERW $ P HUFDQ6 RAHW R $ QP DO FIHQFH $6$6 DQG 1 RW $ P HUFDQ & R®UHY DQG 7 HDFKHY R $JUEX@MH 1$&7$
UHFHIYIQ) WH 7 HDFKIQ) $Z DGR 0 HIMQ 9 1QFAXV IV D SDWMRQDWM HEXFDWRUDQG KDV DRRYHO VHYHG DV D \MDFKIQ)
DWMBQADQG IQMKPRUR UHFRG IQP DQ. DUHDV R DQP DOAHQRHY 9 IQFXV KDV DOR FROUEXWG \R H] \WQVRQ SURVIFW
VXKDV + SIRIWDP VHP LQDWY DQG/ HH & RXQIV UHSURGXRIRQ HYHQWS @ DIMO 9 IQIFLXV DVSILHV R Z RUN DV D SIRHWRUIQ
KLI KHUHGXFDMRQ DVSILIQ) W [P SURYH @/HV WWURXI K VHIYIFH BDGHWAKIS DQG SDMRQ

$WDQ* DUDHW HDNIQ
+XP DQ' HYHBSP HQNDQG) DP 1O 6 FIHQAH
DFIDUHW YWHGX

$WDQ* DUHWY HDNQIVD3K'  &DQAGDW LQ+ XP DQ' HYHBRSP HQADQG) DP IO 6 FIHQFH DV ILJQID 7HK + HUUMVHDURK
IRFXVHV RQ JHQGHU IGHQMW DQGP HDQQ) P DNQJ [QIDP 1O FRQM W + HUGMHWIMRQ Z RINH DP IQHV KRZ \ RXQJ P HQ
H SHUHQFH DQG QDYLI DM \WHUIDP [® FXGMUHV R P DVEXEQW SD) 1Q) SDUMEXOUDINHQIRQ R \KH Z D\ V 1DP LOHV P LIKW
HQPRXUNJ H RUUHWIEVWADQVIRUP DIYH P DVEXEMAY $ UDQ KDV EHHQ UHFRI Q) HG IRUKHUVHIIEH DQG BDGHYKLS Z MQ\WH
IIHG R 1DP 1O VAHQFH B\ \WH 1 DWRQDCE.RXQAICRQ) DP IO 5 HOMRQY 1&) 5 Z KIFK DZ DUEHG KHUWH &1Q0. © 1OMU

6 FKRDWAKIS [Q 1 RYHP EHU 6 KH UHFHLYHG D %OFKHBUR! 6 FIHQFH IURP \WH 8 QYHWAWR! 1 RW & DUIREED * WHHQVERWKR
Z KHWH VKH Z DV UHFRI Q) HG Z W DQ 2 XWABQAQJ 8 QGHUUDGXDWM 6 \WGHQ/$ Z DWEDQG 1 &) 5 + RQRY $WDQ DA D\ V VHHW RXW
QHZ RSSRUMQUAV \R JURZ DQG BDUD 1Q KHUUAVHDUFK \WDFKIQ)  DQG VHWIFH 6 KH KDV EHHQ HQJ DI HG LQ GHSDWY HONDQG
XQYHWW GYHOHYIEH WURXI KRXWKHUFDUHHUDV® LW IQID 7 HRK |, Q DEAMRQWR VHYIQ) RQWH H HFX\YH ERDUG R \WH

* UDGXDWM DQG 3 URIHVWMRQDOE \WMGHQS HQDM  VKH VHIYHG DV 3 UMGHQAR WH + XP DQ'  HYHBSP HOWDQG

) DP 1O 6 FIHQFH * UDGXD\M 6 WCHQVS WRFIDURQ IRUER \ HDY 8 G DO $ UDQ DVSILHV \R UHP DIQIQ DFDGHP 1D GIYHUDILQY
FRP P XQW EDVHG SDWASDRY  UAVHDURK P HIWRGY \R H SBUH WH Z D\ V 1Q Z KIFK SRZ HUKIHDURKIHY DQG SDWDUFK\ KDUP
\ RXQ) P HQDQGKRZ 1DP L4V P LJKVWHLYH DV \WH | URQMIRH [RUFRP EDMY KHIHP RQE P DVEX@RIW
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* 1QL+ DNDULDKP DK
+RSMIONV  7RXWMP
AQK# YWHGX / IQ\HG1 * RRI®I6 FKRDU

' IQ+DNUDKP DK VD 3K'  FDQAGDWM [Q+ RVSMION DQG 7 RXWWP 0 DD HP HQADV® ILIQID 7 HAK Z KHUH KHUUHVHDURK

H, DP LQHV UHI HQHUIDWYH \RXUMP  VRAIDCHQUHSUHQHXWKIS  DQG IQQRYDMRQ 6 KH 1V \WH UHFISIHQAR \WH 0FKDHO 2 OHQ
0 HP RUDCF UDGXDWM ) HIBZ \KLS 1Q 6 WDWIIE 0 DQDI HP HQADQG \WH ) HHIBU +70 9ILJIQID 7HK 2 XWBQAQ) ' RARIDO
6 \WGHQS Z DG + HUZ RINH SBUHV KRZ \RXUWP DRRY HJ  VRADCHQWHSUHQHXLY GHMVIDIRQ P DQDJ HP HQWRW DQYJ DRV
DQG GFDAFRP P XQWAV P RELQ) H FKDQIH WZ DU UHI HQHIDWH DQG VRAD® MWRXIWP A MMP V' 7Z R R KHUKUHH
QWHIIMRQ DMF®N KDYH EHHQ SXEQVKHG 1Q BDAQ) IRXUDY IQFOAQ) $QUDY R 7RXUMP 5 HVHDUFK DQG 7 RXUIMP

0 DQDU HP HOWFRQUEX\WQ) R VFKROWALS RQ UHI HQHIDWH VRXUMP  VRAIDCP RYHP HQWV  DQG YDOH FR FUHDMRQ [Q \RXUMP

9% RQG UAVHDUK ' LQLLY DRIYHO HQIDIHG IQWDFKIQ) BDGHUKIS VHYIFH DQGDGYRFDR \WDWEUG)H DFDGHP IF
VFKRDWALS DQG FRP P XQW SUDPWFH 6 KH KDV \BIXJ KV ILJLQID 7 HAK|Y 3 DNZ D XQGHU DGXDIM FRXWH RQ 6 RAR & XGMUDO

P SDAWR 7RXUMP  XVIQJ H SHIHQWDABDWRIQ) DQG FRP P XQW HQJ DIHG SHEADIRI\ \R IRAMUFUMFDONMIQNQ) DQG J BEDO
DZ DUHQHW DP RQJ VIMGHQN ' IQLVHYHG DV 3 UAVIGHQMWR 3( 50 ,$6  WH , QGRGHVIDQ 6 \WGHQW $ WRAIDIRQ DV LWIQID 7HK
IURP : Z KHUH VKH Z ROHG FEVHO Z W \WH & UDQZ HO) QMIDMRQDCR: HOMUWR VXSSRINQMODIRCDOANGHQN

HQJ DI HP HQADQG FIRW FX@MUDOAD®I XH 6 KH IV DOR DQ DRH P HP EHUR! %$ FDGHP IEV D JBEDCFRP P XQW R VFKRDLY
GHAFDWIG \R UAVHDUFK DQG DGYRFDR IRUEXVIGHW DV D IRUFH IRUJRRG %4\ RQG DFDGHP ID VKH 1V DOR D VRADCHQWHSUHQHXU

DQGFR IRXQGHG:  DQEHBWWQGERGHMD DQG ¥DURNDK & RITHH 6 KHAMU

0 RKDP P DG+ +H GDL

( QLRGP HQEO HVLJQDQG 3 DQQQ)

/ IQNHGQ KWBV ZZZ GNHAQFRP QP RKDP P DG KRWHQ KH GDUL EE

* RRIGI6 FKRDU KWBY VFKRDUJRRI®IFRP FMMRQY' KOHQ XVHU + K/ SRE$$$-

0 RKDPP DG+ +H GDULVD3K' FDQACDM IQ( QVILRGP HQWO HWLIQDAQG 3 OQQUQ) DAKHO \ HY / DZ VRQ6 FKRRCR

& RQMKPIRQ 9 ILJIQID 7HK + 1V UHVHDURK |REXVHV RQ WH \WFKQREJ LEDOADQVIRUP DIRQ RN FROMKPURQ VXSSO FKDIQV

H DP IQQ) KRZ FRREIGDIRQ FKDMIQIHV LQRWP DIRQIGZ  DQG QHE RIN UHDMRQUKLSV DIHAVWBURWMPWGHIYHY  + 1V Z RN
LOYHVM DWV KRZ RU DQlJ DURQY P DNH GHAMRQY XQGHUXQFHWBIQW DQG KRZ. 1P SURYHG IQIRUP DIRQ VKDUQJ SUDRIFHY FDQ
HQKDQFH SURWMPWSHURUP DQFH DQG UHGXFH Z DWM 0 RKDP P DG KDV EHHQ UHFRIQ) HG DV D 9 LWIQID 7HFK ' LYHWAW 6 FKROU
DQG KDV FRP SBAWG D GXDAD DMV GHI UHH 1Q & RP SXWUB FLHQRH DBQIMIGH KLY GRARIDOAXAHY + H KDV DOR HDWHG D
* UDGXDWM & HWFDWM 1Q) XWMUH 3 URIHWRUDW IURP 9 ILJIQID 7HFK. FHQRDOR KLY SDWIRQ IRUDFDGHP IE BDGHYKLS DQG
WDFKIQ) H FHIGRH & HQADOR 0 RKDP P DGV DFDGHP [E RRXWGH. LV KLY FRP P WY HQAR VHYIEH DQG SRVMYH P SDFW:+ H
DRIYHD YRGQMHY 1Q IQUIDMYHY \WDWEHQH MYAXGHQW DQG VHYHG DV D WXGHQWP HP EHURQ WH * UDGXDW 6 FKRRGB WDWMJ LI
30QQUQ) &RP P WH DGYRFDWY |IRUMNGHASHWSHRIYHY + IV VHIYIEH UHBRW KLY GHAFDMRQ\R [P SURYIQ) DFDGHP IE
HQVILRQP HQW DQG VXSSRMYY IH®Z JUDGXDM AXGHQN 0 RKDP P DG DVSILHV R Z RUN DWKH IQMYHAIRQ R \WFKQRBJ\ DQG
FROAKPURQ HWHUIQ DQ IQQRYDWH ABYS HOYILRGP HQAKDWAHDMY VROMRQY [ RUIQGXN  FKDIBIQ) HV RULQ DFDGHP ID

Z KHUH KH FDQ FRQIXH DGYDQAQ) UAVHDURK Z KIB! P HQRUQ) \WH QH W HCHIDIRQ R VRKROWY DQG SUDRMRGHY
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%DNHD / RENKDUW

7 DQVDMRDOARBI\ 0 HAAQH  + HDWW
EONHOGANKDWY YWHGX

/ INHGQ ZZZ GINHAQFRP 1Q EONHOGANKDW

%DNHO / RANKDWY D 3K FDQECDWM IQWH 7 IDQUDMRQDOIVRBI\ 0 HAFIQH DQG + HDAK 3 URIWDP DV LWIQID 7HAK Z KHUA
KHUUHVHDURK H] DP IQHV KRZ QXWMRQDCH] SRVXUHV DQG FDUHI IYIQI HQYLURGP HQW VKDSH QHXURGHYHEBSP HQBORDARRUHY

Z 1\ DQ HP SKDVY RQ WDQUIMRQDOHVHDURK DQG SRSXOMRQY KIMRUED® XQGHUWHSUHVHQWMG 1Q EIRP HAFDOVFAHQAH 6 KH KDV
FROMEXWG \R SHHUUHYLHZ HG SXEGFDIRQY  DQG ERK QDMIRGDCDAQG IQMIDMRCDOFRQ HIHQRH SUAVHQBMRQY IRFXVHG RQ

P RKHUIQ DQAB. DGV LQIDQWHHAQ) EHKDYIRY DQG IQMEVASEDY DSSURDFKHY R P DWLEDCDQG FKIG KHDAK. + HUUHVHDURK
KDV EHHQUHFRIQ] HGZ W \WWH) , 7|1 * <RXQ) ,QvH\VAI DRUS Z DG WH - DP HV5 & DWMUG U 0 HP RUDCH Z DUG IRU

7 IDQUOMRQDAL HXURVAHQRH  DQG VKH LV D UHPHQABHAISIHOWR WH * HUEHU) RXQEDMRQ 1 RYIFH 5 HVHDURK * LIDQW3 URUVR
MRQQ) 9ILIIQD 7HK VKH UFHYHG KHUYDRKHBRUV R 6 AHQRH LQ QHXURVAHQRH Z W P ICRY/ 1Q BDGHWAKIS DQG EIR®J\ [URP

& KUMRSKHUL HZ SRWB QYHWW Z KHUH VKH Z DV D UHASIHQAR! \WH 3 UMVIGHQIDO' HDGHUWKIS 3 UIRIWDP 6 FKRDWKLS DQG \WH

+ RQRY 5 HVHDUFK 6 FKRDUWKIS / RANKDWGEHP ROAMDMY BDGHYKLS DQG VHYIEH \MURXJ K KHUUR®B! DV 3 UAVIGHQAR! \KH

5 RDQR\H * UDGXDW 6 \MGHQVS WRFIDIRQ UHSUHVHQIQ) J UDGXDW XGHQN DFURW \WH 9 ILJIQID 7 HFK FDP SXV ,Q\KLY
FDSDAW VKH FRIERDMY Z W IQAMMRCDABDGHYAKLS VXSSRW VKDUHG J RYHUDGQRH LQMDMYHY  DQG DGYDQFHY SRIFIHY \WDW
VAUHQI WHQ J IDGXDW WDIQIQ) P HQRWKLS TXDDW DQG IQFGMYH DFDGHP IE FIP DWV $ GYRFDR\ IV D GHIQQJ SIDUR

/ RENKDYY Z RN $V DQ( DD & DUHHU3 RTR\ $ P EDWDGRUIRUKH 6 RAHWV IRUL HXURVAIHQRH  VKH SDUFLSDWV 1Q VFHQFH
SRIF\ FRP P XQEDURQ DQG RXWHDFK HIRW \WDWARQQHPWIHVHDUFK Z MW SXETF XQGHABQAQ) DQG GHAMRQ P DNQJ
7KWRXIK VRKRDWAKIS FKDUDRMU BDGHWKIS VHWIFH DQG DGYRFDR KHUZ RIN UHBRW D VXBIGHG FRP P WY HOAR

H FHOICFH 1QMI WY DQG CDMRQYZ IGH 1P SDRW

2 @VD5\ DQ

( QIAHHIQY ( GXFDIRQ

RUDQ  # YWHGX

[ IONHGQ GNHAQFRP IQRIVDY DQ

2 D5\ DQ WKHKHU IVD3K'  FDQEAGDW 1Q( QIICHHUQ) ( GXFDMRQ DV ILIIQID 7HK 6 KH KRGV D P DWMYY GHIUWHH 1Q

( QIQHHIQY 0 HFKDQIEV DQG D EDFKHEUY GHI UHH 1Q( QIIQHHUQ] Z W D VSHADD DIRQLQ ( BRMEDY QI IQHHUQ) DQGD

P IQRUIQO DIKHP DIV $V@7 KHUUVHDURK H DP IQHV KRZ. P DINHP DIFV UHDWIG FXUWIEXOP VARKFUMUHV VKDSH VWMGHQOM!
SDWZD\V WP H\R GHIUHH DQGH SHUHQRHV IQ HQIICHHUQ)  + HUZ RUNIRFXVHV RQLGHQM Q) DQG DEAHMQ) EDUWIHLY
FUDWGE\ P DW SOFHP HQMHTXHQAQ) DQG FXWIEXGP GHVIQ SDIMFXOUWD |RUMNMGHW Z KR HOMUHQI ICHHUQ) EXVWDUH
QRWHWHDG. IRUEDBXOV 2 MDY VFKRDWKLS LQFOGHY P XEIBG! SHHUUHYIHZ HG IRXUDIDWFGN DQG FRQYHHQRH
SXEGFDVRQY VSDQQQ) \RSIEV VXFK DV P DI SOFHP HOMKH GHYHBSP HOAR SUR HVMRQDOVNAY | RUHQI IGHHUQ) AXGHQN DQG
P LGB! \ HDW HQILQHHUQ) HGXFDIRQ ,Q DEAMRQWR KHUUHVHDUFK 2 @D KDV H] \WQUYH \WDFKIQI H SHUHQRH DFIRW
XQGHU DGXDW DQG J UDGXDWM FROM W IQFOIGQI VHYIQ) DV D JUDGXDW WDFKIQ) DWMBOARQ AN HDUHQIIQHHUQ) D
\WDFKIQJ DSSUHQUFH |RUD J UDGXDAM BIYHCHQJ LOHHUQ). HOXFDMRQ FRXWH  DQG D FR IQAMKRRUIRUD J GEDCHQI IOHHUQ) VWG
DEURDG SIRIUDP 6 KH KDV DOR VHYHG DV \WH J UDGXDWM \AXGHQABHSUHVHQUBMYH | RUKHUGHSDWY HQAVUHSUAVHQID) ANMGHQW
SHWSHPYHV 1Q GHSDWW HQBOGHAMRQ P DNQJ DQG DV &R &KDIUR! WH $ P HUFDQ 6 RAHW [RU( QILQHHUQ) ( GXFDIRQ

6 \MGHQW LYIMRQ %4-W\B DSHUS$ Z DUG 6 KH IV DOR D P HP EHUR WH 9 ILJIQID 7HFK $ FDGHP \ [RU2 XWABQAQJ * UDGXD\M
3HEIRI\  7RIHKHU KHUUHVHDUFK \WDFKIQ)  DQG VHYIFH UHGPWD FRP P WY HQAR P SURYIQ) HQIIQHHUQ) HGXFDWRQ DQG

H SDQAQ) RSSRUMQMAHY | RUMKGHON R \WWUYH Z \KIQ W
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(UFD6 6KDIHU
&RIQUYH 1 HXIRFHGFH  %ARSVA FKRBJ\
HWKDIH# YWHGX

ZZZ GNHAQFRP IQHUFD VKDIHU

(UFD6 6KDIHUYD3K' FDQAGDWM IQ3W FKRBJ\ Z MW D FRFHORDMIRQ LQ & RI QUYH 1 HXURVAHQFH DQG YRSV FKRBJ\ DWW/
9 LIIQID 7 HAK DQG LY SXWXIQJ D & HIMEDWM 1Q* HIRQR®J\ 6 KH UHFHLYHG D %DFKHBUR $ W IQ & RIQUYH 6 FLHQRH IURP \WH
8 QYHWW R 9LIQD Z KHH VKH Z DV D UFISIHQAR WH $ FFHWB 9$ 6 FKRDUAKLS + HUUBHVHDURK H DP LGHV \WH FRIQUYH DQG
QHXUDCP HKDQVP V \KDW/XSSRWHSIVRGE P HP RY DFURW DGXGKRRG Z W SDUMEXOUHP SKDVY RQKRZ DWHQIRCDOFRQRO
DQG WD IE HQFRAQ) FRQOUEXW VR DI H UHDWG GLIHIHQRHV IQP HP RY SHURWP DQRH 6 KH LQMI UDWMV EHKDYIRUDGP KRGV
ZMK((* (53 WIRKQTXHV \R IGHQM QHXUDCP DUNHLY R DIRIQIRQ DQG UHFRTIFIRQ \WDWH SOIQ Z KHQDQG Z K\ HQFRAQ
ADWMI LHY DUH HIHAYH DRURW \KH @HVSDQ 6 KDIHUKDV SUAVHQIMG KHUZ RUN DWDMRQDOFRQ HIHQRHY LQFOQQ) WH

3\ FKRQRP [E 6 RFHW DQG \WH & RIQUMYH 1 HXURVAHQRH 6 RAHW DQG KDV P X@8GI FR DQG | IIMDXWRUSXETFDMRQY DQG

P DQXVFUSW 1Q SUHSDUDMRY + HUKRQRWY LQFGGH \WH 3 RZ HO) HIBZ KIS \WH - ) DN < DMV 6 \MGHQAT DYHCS Z DU \KH 6 -

5 MKH ( QGRZ HG 6 FKRDUWKIS DQGWH & RIQUMYH 1 HXURVALHQRH 6 RAHW * UDGXDWM 6 \WGHQ/S EVADFV Z DUG ,Q DEAMRQ\R
KHUUAVHDURK 6 KDIHUVHUYHV DV \WWH * UDGXDWM 6 \MGHQM HQRU3 URIUDP & RRECDRUIQWH 3\ FKRBJ\ ' HSDUW HONDQG LV
\WH IRXQGHUR! \WH 3 A FKR®J\ * UDGXDWM 6 \WGHQW P HIHQR\ ) XQG Z KIFK SURYIGHV VKRWMP 1 .QDQRIDCDWIMBIGRH \R
JUDGXDW VYGHQW IDFIQ) XQH SHAMG KDUBWKIS 6 KH IV FRP P MG \R EHQ) ERW D UWJ RURXV UMVHDUFKHUDQG DQ HQIDIHG
FRP P XQW P HP EHUDQG YROQMHLY Z HHND Z W 9 LWILQID 7HFK $ GXOY D\ 6 HYIEHV 7 KURXIK KHUVFKRDUWAKIS GDGHYKIS
DQG VHIEH 6 KDIHUVHHNY \R DGYDQRH FRI QUYH QHXURVAHQRH UHVHDURK Z KIBI SURP RUQY HTXIW P HQRWKIS DQG DFFHW

Z \WIQ \WH DFDGHP [F FRP P XQW

-HWIFD5 6SHQFH

$JUFX@UDO HDGHWKIS DQG &RP P XQW ( GXFDIRQ
MVMEDUDHVSHQFHE YWHGX

MVEDUDHVSHQFH FRP_/ INHGQ

-HWIED5 6 SHQFH LV DQ, QAMAM | RU& UMFDOY HFKQRBJ\ DQG $ SSHG 6 FIHQRH UMVHDURK VRKROU DQGD 3K ' FDQAGDWM DW
9WWLIIQD 7HAKY' HSDWY HOAR $J UEXGMUDO HDGHWALS DQG & RP P XQW ( GXFDMRQ + HUVFKRDWKLS VIW DWKH IQMYHAIRQ
R DJUEXGMUDCFRP P XQEDURYY LQMEDMRCDOGHYHBESP HQADQG J HQGHUHTXIW 1Q DI UEX@MUH + HUGRARIDOHVHDURK IRFXVHV
RQ\WH @/HG H SHIHQRHV RN VP DBRCHUIDUP HY SUDPWAQ) FRQVHLYDMRQ DJ UEXGMUH 1Q* KDCD Z W SDUMFXOUDIHQIRQ \R
KRZ JHQGHUG QDP LEV VKDSH DFFHW \R UAVRXUFHY DGRSVIRQ R IQQRYDURQ  DQG DJ UEXGMUDCRXRRP HY 8 VIQ) TXDOBAYH

P XQIP HNRG DSSURDFKHVA: IQFOXAQ) QDUDMYH IQTXIY DQG DWW EDVHG P HKRGA: KHUZ RINLY J URXQGHG 1Q IHP IQMADQG
SRARRBQDAUDP HZ RV DQG VHHNY \R HBIYDW YRIEHV \KDVWDUH RIMQ P DU QD) HG 1Q DI UEX@MUDAHVHDURK. DQG SRR

%H RQG KHUUHVHDUK 6 SHQFH GHP RQAMDMY D VWIRQJ FRP P W HQAR BDGHYKLS P HQRUKLS DQG VHYIFH Z MWIQ DQG

EH RQG\WH DFDGHP\ 6 KH BIG IQMIDMRQDCHGXFDMRQ SURIWDP V- VXSSRUMG FURW XQLYHWAW SDIGHWAKISV 1Q 6 XE 6 DKDUDQ
$IUFD DQG FRONEX\MG \R HIRW DIP HG DWAMHQI\WWHQQ) DI UEX@MUDCFRP P XQEDMRQY FDSDAW JBED® + HUSURHVRQDO
H SHUHQFHV @1QJ) DQG FRQGXAIDI UAVHDUK [Q$ 1UFD KDYH IQIRUP HG D VRKRDU® DSSURDFK URRWG LQ FXGMUDCKXP LOV HWLFDO
HQJ DI HP HQADQG DGYRFDR IRUIGFGMYH NQRZ BIGIH VA WP V7 KURXI K KHUVFKRDUWKIS WDFKIQ) DQGVHWIEH 0V 6 SHQFH
H HP S@LHV D FRP P ¥ HQAR DFDGHP [E H FHBIQFH BDGHUKLS FKDUDRWU DQG \WH FUHDIRQ R VXSSRUYH HQYILRQP HOW
WDWRAMUWH VXFFHW R VXMBIGDE®! DI UEXGMUDOA \AMP
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5 HEHFFD 6 WHOBI
+ LIKHU( GXFDIRQ
WEHFFD  # YWHGX

5 HEHFFD 6 \WHBI VKHWH. VD 3K'  FDQAGDM 1Q\WH KL KHUHGXFDIRQ SURTWDP DV ILJIQID 7HAK. + HUGMHMIMRQ
UAVHDURK IREXVHY RQWH H SHUHQRHV Rl QHXURGLYHU HOWP HAFDOVFKRRODSS@FDQN DQG WXGHQN 7KH. KDYH DOR
FRQGXPWG LQGHSHQGHQMHVHDUFK RQ DHUDCALUFXY DV D IRP R IGFOMYH SK\ IEDCDRIYIW 5 HEHFFD KDV EHHQ UHFRI Q] HG IRU
KHUZ RINZ W \WH 2 U $XQM8 HJ® 0 DU DUW WVFR@) HBZ VKLS IRU7 IDQURWP DIYH * IDGXDWM ( GXFDIRQ WH5 RIHU
DQG' HEEIH: HWS\WGHQN IDQAVDQGD' LYHWAW 6 FKRDUAKIS 6 KH SDMFLSDWG L \WH * GEDCB HYSHRAYHV 3 UR]DP
DQG HDUHG D) XWUH 3 URHWRUDW J UDGXD\WM FHAMEDW DV D UAVXOV7 KH. UHFHLYHG WHLUYDFKHBUR! 6 FHQFH 1Q
VRARBJ\ DQGO DWMUR! 6 FIHQFH IQ EIRBJ\ 1URP ( DWW HQQHWWHH 6 \BAM 8 QYHWAW Z KHUH WH. Z HUH DZ DUBHG \WH 4 XICBIQ
&RGUHR 0 HAFIQH' HSDWW HQAR %4RP HAFDO6 FLHQRHV 6 FKRDWAKLS ( QKDQFHP HQ/$ Z DUG IRUS HVHDUFK. WWH 4 XLODIQ
&RGUHR 0 HAFICH' HSDWW HQAR %4RP HAFDO6 FIHQAHV $ Z DU IRU7 HDFKIQJ ([ FHOIQRH DQG, QQRYDURQ DQG \WH - DP HV
+ 4 XIOBIQ6 FKRDWALIS 7KH Z HUH DOR WH IXKQQHUXS 1Q( 76 8 [V LODXI XUDTY KUHH O IQX\WM 7 KHVY & RP SHIMRQ 5 HEHFFD
P DIQEIQV KHUSDWIRQ | RUVAHQRH FRP P XQEDWIRQ DQG \WDFKLQ) WWURXI K YROQIMHUZ RINZ W + RNH 96<J ) FAWDQGWH  +
0 REIGI/ HDWQIQJ / DEV 6 KH DVSILHV R Z RUN LQ D URB! WDWRIIHLY KHUDP S®! RSSRUNQUIAV \R P HHWAXGHQW Z KHUH \WH. DUA
SURP RUQY HTXIW DQG IRAMUQ) D ®YH R VAHQRH HGXFDMRQ DQG P HAFIQH UHI DUEBMW R \WHUDI H RUMIBU H 1Q \WHU
HGXFDURCDORXLOH

- RK 7KRP SVRQ
&XUIFXGP DQG,QMKAIRQ ( QIOK ( GXFDURQ

-RVWK 7KRP SVRQLV D FDQEACDM IRUKH 3K ' IQ&XWEXGP DQG, QAKRIRQ Z W D FROFHOADMRQ 1Q ( QI DK ( GXFDMRQ DW
9WWIQD 7HRK + IV UAVHDURK IRFXVHY RQ LKUDOADQY DQG TXHHUDGRBMVFHOADMUDFLHY DQG FUMFDCSOFH EDVHG MG, DEURDG
SHEDIRI\ [RUKUDOANGHON - RVK|Y VFKRDWAKLS KDV EHHQ SXEQKHG [Q UAVHDUFK DQG SUDPMRCHURXUIDY @H ( QK
-RXUDOBWG 6 FUMD 5 HVHDUFK RQ<RXQJ $ GX@®Y MADMUH DQG 7KH 5 XUDQ{ GXFDRUDV Z HODV 1Q VHYHIDCERRN
FKDSWAY + H DQG FRIDIXHV Z RQ\WH 9 LWIQID ( YK - RADQ WM $ZDGIQ |RUD UAVHDUFK DIF®! GHBIA \KH
LQOHQFH R DQMADQV DQG TXHHUHGXFDMRCDOBU IMDMRQ DQG SRIFIHV 1Q 9 LI LQID RQ XUWDOMHARQEDY ( QI @K WDFKHUAL
SWDAIFHY 3URVWR\WH3K'  SIRIWDP - RVK \BXIKW QI QK OQIXDIH DWW IRUVHYHQ\ HDLY 1Q XUDADQG IKUDOVHYIQ) SXETF
KWK VFKRRY 1Q9 LI LQID DQG BHFHYHG D + LIK 6 FKRROY HDFKHUR! ( [ FHEIQFH $Z DUG IURP WH 1 DURQDOR: RXQAICR! 7 HDFKHWY
R(QOK 1&7( 1Q +HDORVHYHG 1 &7(  1Q YDURXV BDGHYAKLS FDSDRMHV IRUZ KIFK KH Z DV UFRIQ] HG Z M D

2 X\WBQAQ) 6 HYIFH$Z DU ,Q DAGAMRQ R SURHVWIRQDOHWYIEH - RVK IV D FRP P XQW DGYRFDW  HVSHAD® |RUKLY
@FDOADQY DQG TXHHUFRP P XQW + H IV D FR IRXQGHUR &RP P XQW 3 UCH IQ %DFNVEXU + DQ RU DQYJ DURQ IRFXVHG RQ
FXQYDIZ) \WDQV DQG TXHHUDILP 1Q) VSDFHV IQWH 1 HZ 5 LYHU9 D@ + DQG KDV ®IG ERRN FOEV DQG Z WM Z ROIWKRSV IRU
UKUDOWNGHQWV IQ KLY B IRQ ,Q 1&7( DZDEHG-RK\WH/ * %74 .$ $GYRFDA DQG/ HDGHWKLS $Z DUG \R KRQRUKLY
W QUEDQAFRQUEX\IRQY \R \WH WDQV DQG TXHHUFRP P XQW DV Z HODV WH QMBDR  HEXFDURQ SIRHWIRQ
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- RVHSK $ GWL
3 OQMNDQG 0 IFUREIDCVARVAHGFHY
DGO M_Z XMAHGX

-RHSK $GWLIYD3K' FDQEACDW LQWH 3 DQADQG 0 IFUREIDOARVAHQRHY 30 % SUIRIWDP VHHNQI \R H SBUH
IQADFHO@UIQMFHOOUFRP P XQFDIRQ Z MWIQRUDQVP V Z W WH DIP R! 1P SURVIQJ 1RRG VHRXUMY DQG KXP DQ FRQAMRQ
+H LV D GHDl VWGHQNVURP * KDQD : HW IUFD - RVHSK UHFHYHG KLY %6 Z M + RQRWY 1Q %4RP HAIFDGB FLHQFH IURP \KH

5 RFKHVMU, QAMAM R 7 HFKQRBI\ 1Q DQGZDVD 6 DVDNDZD* H& DUR 6 FKRDU + H MRIGHG WH 96XUFK 6 P W/ DE DVWKH
' RQDG' DQYRW 3 OO FHGFH & HQMUDV D UHP R GDVI DQDOWWEAMGHV BAVHDUFK. KH P HQRW DQG HQJ DU HV 1Q VRADO
GHYHBSP HOWFDXVHV LQ KLY FRP P XQW DQG KH KRSHV \R VSHDUKHDG VAHQRH HGXFDMRQ IRUKH' HDI IQ* KDQD

0 DUBIOH &DP SRV * XHUHR

& DQFHUYARBI\
F P DUBIQH# Z XWEHGX

0 DUBIQH &DP SRV* XHWHWR IV FXUWHQ® D3K  FDQACDW LQ&DGFHUURBI\ DV DVKS ZRINQJ Q' U 6\MSKDQH
0 DURYICDY OF 0 DUBIGH UHFHYHG KHUY6 QO IFUREIRBI\ 1URP . DQUVDV 6 \BAM 8 QLYHWAW Z KHUH VKH FRQGXPMG YILRBI\
UHVHDURK IRFXVHG RQ UHSURIWDP P 1) YDFAIQID YILXV VR VB FWFDQFHURHTY DQG UHFHLYHG IR - RKQURQ & DQFHU& HOMU

$Z DBV IRUKHUZ RIN +HU3 K UMVHDURK |RFXVHV RQ FHYIFDOFDQRHUSURI UAWIRQ LQYDVMRQ P HBMBMY  DQG WH WHDW HQW
UHMMBGRH EIRP DUNHUB ( 53,1 %  \R HOFIGDWM QRYHOXHUDSHX\IF WHDW HQW IRUSDUHQN 0 DUBIGH 1V DOR SDVWIRQDWM DERXW
VAHQFH FRP P XQIEDVRQ DQG RAWHDFK  Z KIFK BIG R KHUVHBIFMRQ IRUWH 3LYRW  IQMOQVKLS SIRIWDP  Z KHUH VKH IQMEOHG
ZIW\WH 9%4R6 7/ ( GXFDIRQ\R: RINRUFH\MDP  $V D 1Y HOHUDMIRQ VAXGHQMNO DUBIGH KDV VHYHG P XUIB6! BDGHIKIS URBNV
\KURXJ KRXAWKHUDFDGHP [E RXGH. LOFOEAQ) SUMCGHOAR \WH: DVK8 6$&1$6 6 RAHW IRUWH $ GYDQRHP HOAR

&KIFDQRV + IVSDQEV DQG 1 DIYH $ P HUFDQV 1Q 6 FIHQFH  FKDS\MU DV Z HODV J UDGXDM VAMGHQANRU DQ] DIRQV* $/ 1$&6 WH
* UDGXDW $ WRFDIRQ IRU/ DU 1 DYH $ P HUFDQV DQG & DUEEHDQ 6 WGHQW DQG3UR63( 5 3 URP RUQY 6 FAIHQAH 3 RIA

( GXFDIRQ DQG5 HVHDUK  + HUFRP P IV HQWR RXWHDFK KDV BIG KHUVR SDMFESDW 1Q VHYHIDCBXETFE VAIHQRH GHP ROADVRQ
HYHQW DVWH VAHQFH FHQMUDQG J UDWUG 7/ FRP P XQW 0 DUBIGH DRIYHD VHHNY RSSRUNQUMIAV \R P HORUWH QH W
JHQHIMRQ R VAHQIAV HVSHAD@ WRVH Rl XQGHUWHSUHVHQIMG EDFNJ URXQGY Z KI®! Z RINQJ \R P DNH P HDQIQIIXO
FROUMEXURQY \R WH IIHG R RFREJ\
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41QIZH 11X
0 RBFXOU&E HOWARBI\
QTQIZH# ZXWIHGX

41QIZH1IXIVD3K' FDQACDM IQ\WH 0 RBFXOUEHOMRBI\ SIRIUP ZMIQWH' LYMRQR %R®J\ DQG %RP HAFDO

6 FIHQFHV DW DVK8 6 KH HDUOHG KHUEDFKHBWY GHIUHH 1URP 5 X\WHLY 8 QLYHWAW DQG KHUP DY GHIUHH IURP - RKQV

+ RSNQV 8 QYHWW DQG LV QW P HORUGE\ ' U 3RID/ VKNRDQG' U5 XL=KDQI 4 LQIZ HyV UVHDUFK QI DMV
VWKPWUDCEIRBY\  IRQ FKDQGHCBK\ IRBJ\  UHSURGXPYH EIRBJ\  DQG SDUDVMREJ\ R LQYHMN DM KRZ. HWHQIDCP RBFXOU
VWP & P RWCRIED \WH L7 DLED UHAM IQ) SREWXP FKDQQHQ U DQG \WH ALY DQG 1 QU HBDUR \RVNHBMNRQ:
JRHOWCDEY P R DQG IRQKRP HRABMY DFUIRW GYHWH EIRBI IFDCFRQM W 8 VIQJ KLIK UAVRGMRQ FY R HBIPWRQ
PIFRFRS\ FUR (0 DQGHBPWRSK VIRBRJ\  KHUZ RUN KDV UHYHDBIG P RBFXOUP HRKDQWP V XQGH®IQ) NH SK\ VIR®J IFDO
SIRFHWHV IQFOAQ) FHIHEURVSICDAGIG UHI XOMRQ [HMDV DQG YIMRQ DV Z HODV SDWREJ IFDAFRQEMRQV VXK DV
FIORSDWIHY SDUDVIVF IQHAURQY DQG DI H UHDWIG EGQRQHW + HUUHVHDURK KDV UHVXEMG LQ P X@B®! KLIK [P SDFW
SXEGFDIRY IQFOGQ) SDSHWY IQ&HD1 DWW DQG 6 AHQRH 6 KH KDV EHHQ LOYIWG R SUMVHOADANIDURQDADQG LOMIDURQDO
FRQHUHQRHV + HUZ RUN EUGT HV IXQGDP HQBIOAVFRYHY  DQG WDQUIMRQDAHBIYDGRH DGYDQAQ) XQGHIARQAQ) R
FRQVHYHG FHO@UP HFKDQVP V Z 1M EURDG P STFDWRQY IRUKXP DQKHDAN 4 IQIZ HLLY FRP P IWHG R BDGHYKLS DQG
VHYIEH 6 KH P HQRY WDIGHHV DWP XIB0! FDUHHUMBI HY FRQUEX\WMV \R J UDGXDW HGXFDMRQ DQG UHFKWR HQADQG VXSSRW
FRIERDIWH UHVHDUFK HIRW DFIRW OERIDRULY 4 1Q1Z Hi BQJ) WP JRDAV R EXIG DQ DFDGHP IE FDUHHUFHQMUHG RQ

P HQRUQ) \WH QH W HQHIDIRQ R VAHQIYAV DQG FRQUEXU] \R D P RUH LQFOMYH DQG [P SDRIKOVEIHQIME HQMSUVH

$ONRQ - 1RQ -U
3 XEQE + HDAN 6 FAIHQFHV
QL RCDOKRQ M_Z XWIHGX

$QKMRQ - 1[RQ-ULVD3K' FDQEGDWM IQWH 3 XETF + HDIK 6 FIHQFHV SIRIWDP Z WIQ\WH 6 FKRRCR! 3 XEQE + HDAX DW
: DVKIQI\RQ8 QYHWAW 1Q6 W/ RX1Y DQG D VRADDQG SHICDWAHSIGHP IRBRI MAVRFXVHG RQIDP 1© KHDGK DQG 1DP O
IRUP DMRQ + IV UMVHDURK IREXVHV RQ %4DFN IDIKHY \WHUURBN  DQG FROMEXURQY \R SHUICDWOKHDWK DQG Z HOEHQ)

H SBUQ) KRZ WDFH JHQEHU DQG VRARHFRQRP L VAV QI OHQRH I DWHUQ). H SHUHGRHY DQG KHDAK RXRRP HV + 1V Z RUN
EUGI HV SXEQF KHDWK HSIGHP IRBJ\  DQG IDP 1O M WWP VE\ H] DP IQQJ \WH [P SDRWR! IDINHUQ) RQIDP 1© KHDEK RXWRP HV

+HXVHV FRP P XQW EDVHG SDWFSDIRY DSSURDFKHY DQG P I HG P HWRGV IQFGQ) TXDQIMMYH HSIGHP IREJ IF DQDOVHY
DQG TXDOBMYH UAVHDURK ,Q DEAMRQ\R KLY UHVHDUK $ QKRQ VHYHV DV D 6 WWGHQWS HSUHVHQUIMYH RQWH * RYHOIQJ
&RXQAIORUWH 6 FKRRCR 3 XEQF + HDGK DW  DVKIQI\RQ 8 QYHWAW IQ6 W/ RXY DQGDVD5DFH  ( \WQEW 6 FKRDUZ W \WH
&HOMUIRUWH 6 WG R 5DFH (WQEW  ( TXIW +H LV DOR 3 UMGHOR \KH 6 \WGHQA3 RAWERARIDCE: RP P IWkH [RUWH

6 RAHW IRU( SIGHP IRRIIE 5 VHDUK 6( 5 DQGD* UDGXDW 5 HVHDURK ) HIRZ. Z W WH $ P HUEDQ , QANAM IRUYR V DQG
0 HQ $QNRQ KROV D YDFKHBW R 6 FAHQFH %6 IQURBI\ 1RP 0 RUHKRXVH & RMUH Z M KRQRY DQG D 0 DWMyY R
3XEQF+HDW 0 3+ 1Q( SIGHP IRBJ\ IURP 7KH 2 KIR 6 \BWM 8 QYHWAW + H 1 GHAFDWG \IR DGYDGAQ) KHDGK HTXIW DQG
VRFIDCOMWEH Z W D IRFXV RQ 1P SURYIQ) KHDAK RXARRP HY IRUP DULQD® HG FRP P XQUAV
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0 HOV : HBHIHEUHO
( GBRMEDO 6\ VAMP V ( QIIGHHUQY
J ZHOHIHEUH® Z X\EHGX

' U0 HBV* HEUH HVXV: HGHIHEUHOHDWHG KV 3K 1Q( GPWEDY QIIQHHUQ 1URP : DVKIQI\RQ 8 QYHWAW 1Q 6 W/ RXLY

+ 1V UAVHDURK IRFXVHV RQ Z ILHBMWY FRP P XQIFDMRQY DQG VSHRAKP FRH IMMQRH  Z W HP SKDVY RQ3VHXGRQ P HW D
SUYDR\  SUHVHYIQ) SURRFROKDWACDE®N GHYIEH DFFRXQIELDNV XQGHUH, WHP HO BZ LI QDOR QRVH UDMR FRQGMRQY
7KWRXIK WLV Z RN KH DIP VV\R SURP RiM 1DIU UHVSRQVE®! DQG FRRSHUDIYH XVH Rl VKDUHG VSHPRKP BHVRXUFHV + LV UAVHDURK
FRP EIQHV WHRUAFDCP RGHEIR) Z W SUDPWFDCRYHUWH DIUH SHUP HQBMRQ XMIQJ VRI\E DUH GHILQHG IDARV DQG OUH

Z IHBW \MEHGV LOFGEQ] 1 LHG WD® DVWKH 2 Z HQV 9 DI 5 DAR 2 EVHYDRY  Z KHUH KLY Z RINVKRZ V UHDAP SDRND
SURMAID VAHQIME DQG FUMFDO/SHPRKP XVHWY + H KDV SXEQVKHG SHHUUHYLHZ HG SDSHWY 1Q,( ( ( FRIIHIHQRHV DQG
IRXLDY RQ G QDP LE VSHARKP  DFFHW DQG LOMUHUHQFH P DQDI HP HQAWH RUH KLY GRARIDOAXGHY ' U 0 HBIV VSHQWP RUA
\KDQWMQ\ HDWY 1Q DFDGHP [D DVW) HNH@®I 8 QYHWAW ( WIRSID IQFOIGQ) VHYIEH DV' HDQR! WH 0 HNH@®! , QAW R

7HKQRBI\  Z KHUH KH Z RINHG \R VAHQI \WHQ UHVHDURK FDSDFIW H SDQG HGXFDURQDARSSRWMQMAY  DQG VXSSRWWANGHQW
VXFPHW

( @ DEHW - &DUBRQ

URBI\

( P DOFDUWBIQH# Z XMEHGEX

: HEVAM _KWBV 777 H1) DEHKMFDUBIQFRP

/ IQNHGQ KWBYV 777 GINHAQFRP IQHTD DEHX FDWBIQ  EE

( QDEHK - &DUBIQLY D SRAVERARIDCUHVHDURK [HWBZ Z M \KH / IYIQ) ( DU & RAERIDWYH DQG \WH %R\ ' HSDWR HQADW
© D8 6KHHDUHGKHU3K' IQEIRBJ\ IRP ) RUEKDP 8 QYHWWIQ1 HZ <RIN&IW + HUUHVHDUFK IRFXVHY RQKRZ FMAV
VKDSH \WH HYROMRQR XUEDQZ IGMH UHYHDER) WDWKXP DQV KDYH SURIRXQG P SDFW RQ XUEDQ Z LGMH SRSXOMRYY $W

: DWK8 ' U&DWBIQH DP IQHV KRZ HQYLRQP HQBADFVP  FUHDMY XQHTXDOKUEDQ @QGVFDSHY \WDWIQ MUY VKDSH \KH
HYROMRQ DQG HFRBJ\ R HDAMQ JWD\ VTXILHY' + HUBVHDURK GHP ROADWA \WDWIDFIDCSRIFHV LQFOAQ) UHEIQ)
FROIXH \R 1Q OHQFH J HQHFE GYHYAW DQG SRSXOMRQ VWKPMUH 1Q XUEDQ Z I@0H GHFDGHY DIMUIP SBP HQIMRQ 7KLY SOFH
EDVHG FRP P XQW GUYHQ Z RN KDV EHHQ SXEQVKHG LQ RYHUD GR] HQ RXWEDY IOFGAQ) 1 DIMUIH &IMAV ( FRBI\  ( YROMRQ
DQG3HRS®l 1 DWUH HDUQIQ) KHUMKH 6 SDUIN$S Z DUG 1URP \WH $ WRAIDIRQ IRU: - RP HQIQ 6 FIHQRH DQG WH ( DD & DUHHU
,QHVM DRUS Z DUG IURP \KH $ P HUEDQ6 RAHW R 1 DMUDDAV %4\ RQG UAMVHDUK ' U &DUBQLY FRP P WG \R DGYRFDR\ DQG
VHYIEH VHYIQ) RQ GYHYAW FRP P IWHV IRUWH 6 RAEW IRUWH 6 WG Rl ( YROMRQDQG$ P HUFDQ 6 RFHW R 1 DWUDDAV

Z KHUH VKH VXFRHWIX@ FKDP SIRQHG J HQGHUGHXWDAHRRP  DQG [UHH P HQAKDOSURGXPW DWFRQHUHGFHY 6 KH KDV

P HQRUHG RYHU R GR] HQ XQGHU UDGXDWMV DQG VHYHUDO) UDGXDWM VAXGHQN WURXJ K IQGHSHQGHQAHVHDUK. HDUIQJ \KH

2 XWIBQAQ) 3 RWERF 0 HORUSZDUGIURP : DVK8 6 KH HQR V FUDIY P I HG P HGAD DWAKDWAHBEUDMY GYHWAW 1Q
VAHQAH Z W KHUSIHFH 4 XHHU. IQIGRP V' 1HDWUHG LQ \WH LQDXI XUDOGEYHWAW ] IQH SXEQKHG B\ WH $ P HUEDQ 6 RFHW R
1 DWUDDAV
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3 DADYL&KKDEWD

( GFDIRQ

( P DIOFKKDEWD¥._Z XMEHGX

;. HEVAM_KWBV VWMV JRRI®I FRP Z IVF HGX SDIYIEKKDEWD
 IONHGQ KWBV 777 GNHAQFRP 10 SDMYIEKKDEWD

3 DAYLE KKDEW 1V D SRAWERARDAUHVHDUFK DWRADM IQWH 7 IDQUDMRQDO) HIRZ V 3 IRIWDP 1Q( GXFDMRQDW DVK8 6 KH
HDWOHGKHUSK ' IQ&XUWEXCP DQG, QMKPIRQIURP 8 QYHWAWR! : IMFROVQ 0 DAVRQ + HUQMEVASEDY UHAVHDUK
IRFXVHV RQWDQVIRWP [Q) HGXFDURGDOA WP V B\ H] DP IQQ) KRZ. LOAMARDOAKPMUHY VKDSH WDFKIQ) DQG GDUIQ] 1Q
IQFUHDMQI® GLIMICFROM W Z W SDMEXOUDWHQIRQ R DP SO\ LQJ YREHY WDGMRCD@® P DU LQD[) HG 1Q HEXFDMRQ SRIF. DQG
SWDRWFH % FHQMIQ) SHYSHAYHY WDGMRCDE H FOGHG IURP UHVHDURK FRQYHW/DMRQY KHUVFKRDWKLS FKDEBIQI HY GHIEW
QOUDYHY UHSRVMRQY AYHWH WBNHKRTHY IQFGAQ) WXGHQW 1DP LOHV FRP P XQUHV \WDFKHY DQG VFKRROBDGHY DV
KRTGHY R YDODEGI NQRZ BIGIH -+ HUVFKROWALS J HQHUDWY DPIRQDE®! IO KW IRUFUHDIG) P RUH HTXMVE®I FOWURRP VV DQG
HGXFDIRQW VWP V $W DVK8 ' U & KKDEUD EXLGV UHVHDUFK. SUDPWYFH SDUGHWKLSV Z W VFKRROGMUEW DQG UHVHDUFK

RU DQY DMRQY VR DEGUHW FUMFDORKDABIQ) HV IQFIGQ) DFKIHYHP HQAI DSV IQ P DW DQG MDA H FOMRQDY GVASEH
SUDRIFHY FKURQE DEVHQMHVP  DQG \WDFKHUSUHSDUHGCHW Z W QLI MIOMPKQREI IHY + HUFRMERUMYH DSSURDFK EUQIV
\RJHWHUSRTF. DQG SUDPMRQHUSHY/SHAYHY R FR GHMLI Q HYIGHQRH EDVHG VROMRQY WDVWXMBIQ HTXIW | RUXQEHWHYHG
SRSXOMRQY + HUVFKRDWKLS KDV EHHQ SXEQKHG [Q UHSXWWE®! RXLEDD DQG VKH UHI XD SUHVHQW DAWDMRDO
FRUHHQAHV IQFOAQ) $( 5% &,(6 65(( DQGL11(533 %4\ RQGUMDUK ' U &KKDEWD LV FRP P WG \R EXLCIQ)
IQFOMYH FRP P XQUHV DQG DGYDQRIQ) HTXIW DWAH IQAMAMRCDOBIYHOS V\WHDVXUHUR! © DVKS 3 RWERF 6 RFLHNV DQG SDW
3UMCHR & , , QMEDURCDCS WCGHQVS WRFIDURQ VKH DGYRFDMY IRUM VWPV BIYHO/RGMRQY \R FKDEBIQJ HY I DFHG B\
LOMEODIRQDADQG HDUD FDUHHUUHVHDUFKHLY + HUZ RUN UH GFW FRP SDWIRCDWM GDGHWKLS \MURXJ K FRQMP SOMYH SUDRIFHY

IQFOAQ) \ RID P IQAXQHW DQG UHBGRYH DZ DUHQHW Z ROIWKRSY DWFRQHUHGAHY DQG FRP P XQW VSDFHV

. HYLOQ + XUBGR

1 HSKURBJ\

( P DIOKXWBGRY: Z X\MEHGX

/ IQNHGQ _KWBV ZZZ GNHAQFRP IQNDK

. HYIQ + XWIIGR LV D SRAERARIDOHVHDURK VRKRDUIQ\WWH' LYMRQR! 1 HSKURBJ\ DW DVK8 +H HDWHGKIV3K'  1Q

3KDUWP DFRBJ\ DQG7R] [ERBJ\ ILRP WH 8 QYHWW R $ U RQD + LV UMHDUFK IREXVHV RQ P HIBERTE G IXQRURQ IQ DFX\WM DQG
FKURQE NGCH. IQM Z W SDUEXOUHP SKDVIY RQ\WH URBI R SHUR] IVRP DADW DALG R IGDWRQ 1Q UHQDCSUR] IP DOXEX®!
IOMW DQG AVHDVH SIRIAMWRQ $W DVKS ' U + XWBGR LOYHWW DMV UHQDCP HBERDP 1O \WH FRQM, WRI ERW DFX\M DQG
FKURQE NGOH IQMU + 1V Z RINKDV EHHQVXSSRUWAMG E\ DQ1 ,+ IXQGHGP HIERDP 7 WDIQQ) JUDQADQG KH LV FXUWHO®
DQ$ P HUFDQ + HDW$ WRFADURQ SRABRARIDAHBZ  + 1V XQGH UDGXDW DQG J IDGXDM WDIQIQ) BIG\R I IAMWDQG P GG
DXWRUSHHUUHYIHZ HG SXEGFDIRQV IQ KLIK [P SDPWRXICDY DQG K1Y UHVHDUFK KDV UHFHLYHG DZ DUBY DWLDWRQDOFRQ HIHQRHY
%H RQG UMVHDUFK ' U + XUBGR 1V FRP P WG \R BDGHYKIS DGYRFDR\  DQG VHYIEH \WURXJK KLY URBI DV 3 UMGHQR \KH

© DVK8 3 RAERPRUDE RAHW Z KHUH KH UHSUAVHQIV SRAWERPARUIDCUHVHDURKHY DQG Z RUW R HQKDQRH SUIRHWIRQDO
GHYHBSP HQVZ HEHQ)  DQG IQAMMRGDCHQI DI HP HQW+ H 1Y DOR GHAFDWG \R P HQRWAKLS DQG VFKRDUKLS DRYHO

P HQRUQ) XQGHU UDGXDM VHGHQV GXUQ) VXP P HUUHVHDUFK SURJUDP V DQG \KURXJ KRXVWKH DFDGHP LF \ HDU Z W D
SDWEXOUHP SKDVY RQ HIFRXUDIIQJ KLI KHUHGXFDMRQ DP RQJ 1LAAI HQHUMIRQ AMGHQN DQG IRAMUQ). FRADERIDIYH
UHVHDURK HQYILRQP HOW



1 DARQDOYRXAKHW LDGXDW + RORUBRALHW "QGXPVIHV

'DVKLQJWRQ 8QLYHUVLW)\ LQ 6DLQW

-HWIFD6 6DP XHO

$IUFDQ  $IUFDQ$ P HUFDQ 6 \WGAHV

( P DOMVDP XH8 Z XVWIHGX

: HEVMW KWBV 7277 MMVMEDWDP XHOFRP

[IONHGQ KWBY 7277 GNHAQFRP 10 MVWMEDVDP XHO

-HWIED6 6DP XHQV D SRAGRPRIDAMHVHDURK VAKRDUIQWH' HSDUWW HOAR $IUFDQ  $IUFDQ$ P HIFDQ6 \MAHY DW DVK8
6 KH HDUHGKHU3K ' 1Q$ P HIFDQ6 \WAHV ILRP %RARQ S QYHIAW -+ HUUHVHDUFK |RFXVHV RQ WH LOMIFRQCHAMGHW R
HOYILRGP HQBOMIFH  HEXFDURGDCRSSRWMQW DQG SROFDOVHD GHAUP IQDURQ DFIRW WH $ IUFDQ' IDVSRWD $W DWK8 ' U
6 DP XHOKDV EHHQ Z RINQJ RQ KHUIIWMERRN P DQXVFUSVWHMQBAYHOD \WBIG ) URP 9 LLIIQ/ DQGWR 9 WIQ MDQGY +RZ &RBQDO
0\ KV + DXQN GXFDMRQDGS [P V RQ 6 W- RKQ Z KHUH VKH H DP IQHV \WH Z D\ V FROVHYDMRQ [P SHGHV HOXFDMRQDCRSSRWMQW
ROWH  VIXDUH P 1B IMDQG + HUVFKRDWAKLS KDV EHHQ SXEQKHG Z W VXFK RXAVBIW DV ( QVLRGP HONDQG + MR

( VLRGP HOADQG3 OQAQ) ) DQG+IMRY : RIWKRS ,Q DAGMRQ\R Z RINQJI RQKHUVFKRDUKIS ' U 6 DP XHOMHYHV DV
FRQIHUHQRH FKDIUIRUWH %DFN:  RP HQV 6 \WAHY $ WRADIRQ ,Q VKH UHFHYHG \WH 0 D\ D $ QJHBX 3 RAGRARIDO

$Z DG IRU( [ FHBIGRH 1Q/ HDGHYKIS ' U 6 DP XHAV FRP P IWHG \R EUGI Q) \WH J DS EH& HHQ VFKRDUWKIS DQG FLYIE @H
\WURXJK DQHWIE R IDAFDABRYH &XWHQ® VKH VW RQWH ERDUG IRUS NP D D IRRG MWIFH QRQBURIVZ RINQJ 1Q CRW 6\W

/ RXIY AW DQG DOR VHYHV DV HGXFDMRQ FR FKDIUIRUS LIKWR' HP RADF\ D GHFRBQIDADGYRFDR JURXS GHAFDWG R
FRQUURQIQY $P HUFDQ FRBQDDP 1QWH XQQFRSRIDWG \WMUMRUHY R WH S8 6 ,Q\WWH SDWV U 6 DP XHOHWYHG DV DQ
DSSRIQMG ERDUG P HP EHUR! WH 0 DWDFKXVHWY' HSDUWW HOAR ( BP HQBWY DQG 6 HFRQEDY ( GXFDMRQY 5 DFIDQP EDDGQRH
$GYVRY &RXQAO7 KURXIK KHUHGXFDIRQ FRQUXEBIGR 5 ( $/  VKH SURYIGHV IGHQW DIIILP 1Q) SHYRQDCDQG SURHVWIRQDO
GHYHBSP HQWR AXGHQW DQG \WRVH Z KR VHUYH \KHP



1 DARQDOYRXAKHW LDGXDW + RORUBRALHW "QGXPVIHV

<DOH 8QLYHUVLW\

- DFN &DUHZ
( SIGP IR®J\ R 0 IFUREIDO MHDVHV

- DFN&DUHZ IV D FDQAGDW IRUWH 3K ' 1Q( SIGHP IRBJ\ R 0 IFUREIDO IVHDVHV Z MK D FRGFHQRDIRQ LQ P DOUD

HSIGHP IRBJ\ DV DBI 8 QYHWAW + 1V UAVHDURK IRFXVHY RQWH HP HU HQRH DQG VSUHDG R DUMP IMQIQ UMVIMIBQAP DOUD 1Q

( DWSIUED +H IV FXUHQ® D) XEUWIKW RIDWY DQG* GEDO- HDAK ( P HJIQ) 6 FKRDWY ) HIBZ 1Q8 JDQED Z KHUH KH LV
LQYHM DUQJ \WH XVH R [ HQRVXUYH@MQRH |RUP RQWRUQJ \WH VSUHDG R SDUMDX® DUVP IMQLQ UHVIMBIQAP DOUD Z M FRTDI XHV
DW XOX 8 QYHWW DQG 0 DNHUHUH 8 QYHWW %4H RUH EHIIQQIQ) KIV3K' - DFN WYAHG FRP SDUDWYH QAMIDWUH DQG J BEDO
KHDGK DV IGGBEXY &RBUH + H \WHQ FRP SBAMG D) XEUI KWIHVHDUFK SURMPWOQYHM DU BHDMRQUKLSY EHE HHQ
HOQYILRGP HQOYDUDE®N DQG FABGHRXY BIVKP DQIDVY WDQWP MRQ EHIRUH HDUQIQ) KLY 0 DAMUR 3 XEQF + HDGN IURP \KH
8 QYHWAW R 9 HUP RQW- DFN KDV Z RUNHG H WQUYHO 1Q- REDQ IQFIEAQ) \WURXI K FRADERIMRQY Z W WH ( DAMD

0 HAWUDQHDQ 3 XETF + HDWK 1 HE RN \WH - RUEDQ Y4 HDWE DQFHU3 URJWDP  DQG + DVKHP WM 8 QYHWW RQ EXXFHRMY
EWHDVWADQRHU DQG BIVKP DQDWY HSIGHP [RBJ\  UVSHPYHD + H KDV DOR VWXAHG P RBFXQUGHMEP IQDQN R P DOUD
WDQVP MMRQ DQG DQRSKHIH YHRRUEIRBJ\ DAWKH + DIYDUG 6 FKRRCR! 3 XEQE + HDIK DQG DVE HORR , QMIDARCDOGH

( QUHQDP HQR H , QYH\VIN DFIRQHV 0 pAEDV IQ& DD &RBP EID +H VSHDWV $ WDEIE 6 SDQVK ) UHQFK DQG( QIOK 2 Q

FDP SXV - DFNVHYHV DV D UHSUAVHQEMYH \R \KH * UDGXDWM 6 \WGHQ/S WHP E® DV Z HODV \WH 6 \MGHQ/$ \WHP E® R < DB

6 FKRRCR 3 XEF + HDA + H 1V SDWIRCDWM DERXWMDFKIQ) DQG KDV GHWLI QHG DQG X KVJ IDGXDW GIYHOFRXW/HZ RUN DVWKH
8 QYHYW R 9 HUP RQWDQG HQJ DI HG Z W QXP HUIRXV \WDFKIQJ Z RUWKRSV WWURXJ K \IWH 3 RRUYX & HQMUIRU7 HDFKIQJ DQG

/ HDUWIQ) DV DBI 2 XWIGH R < DB - DFNVHYHY DV WH YROQMHU IHFARUR $ FDGHP IF 3 DIHWAKISV DQG* @EDG HDGK DW

5 HVSRQG & UMV 7 IDQUDMRQ D QRQSUR IWRL DQY} DURQ | RFXVHG RQ SUIRYIAQ IQMSUHBMRQ DQG WDQUDMRQ VHYIEHV \R DV OP
VHHNHWY DQG UHXIHHV

2@MD1 . DFKIQIZH
6 RFAIDDQG %HKDYIRUDGB FIHQRHV

2@ID. DAKIQIZH 3K 03+ 1VDQ$WMBQMB IRHWRUIQWH' HSDW HOAR 6 RADADQG %4HKDYIRUDGB FLHQAHY DVWKH < DO
6 FKRROR! 3 XETF + HDAN + HUUVHDURK IRFXVHV RQ XQGHWABQAQ) KRZ KHDEKMFDUH SURYIGHY SHHWY 1DP I® P HP EHY
SDUMEXOWD IDXHY  DQG\MFKQR®BJ\ FDQ EHWHUVXSSRWKH VH XDODQG UHSURGXFYH KHDGK RN %DFN\ RXW DQG\ RXQJ
DGXOV 0 RAMHFHQ® VKH IV FRQGXAID) DVXG. IRFXVHG RQIP SURYLQ WH VH, XDCDQG UHSURGXPYH KHDEK FRP P XQEDMIRQ
EHEHHQ\ RX\K \WHUSDUHQW J XDUEIDQV DQG SHADWIDQY VXSSRWG B\ D QHZ ® GHYHBSHG P RELGI DSSTFDMRY 7KLY WXG
IV IXQGHG B\ \WH 1 DIRCDQQUNMAMY Rl + HDEKY 1 DURQDCE: HQMUIRUS GYDQAQ) 7 IDQUDMRCDOB FIHQAHY 18$76 . /
SIRIWP $ FHQAMDOFRP SRCHOAR ' U . DFKIQIZ HY UIVHDURK IV VIARQ) SDUHWAKISV Z W FRP P XQW EDVHG RU DQYJ DUIRQY
DQG SURYIGHY 6 KH Z RUW FRVHOD Z W D) DIHYY 3 OFH 3 UQFH * HRUHY &RXQNV ,GF  IQY4HIWIM! 0 DI @QG DQGO \

3 HRSGI & GIEDCE HYIFHV Q-+ DWRG & RQGHANFXVWAR KHS HYDODWM DQG AHQI \WHQ WHLUI DIHUKRRG LQMDMYHV | RFXVHG RQ
LQYROHG SDUHQIY) DQG [P SURYHG IDP 1O IXQRIRQQ) %4 RQG UHVHDURK. VFKROWALS DQGVHWIFH ' U . DFKIQIZ H IV \WH
QUHARUR WH . D&+$1* ( / DE Z KHUH VKH SURYIGHY KDQGV RQ UHVHDUFK RSSRUMQUA DQG P HQRWAKIS \R 0 3+ VAXGHQW
LOMIHMG [Q FRP P XQW EDVHG P DIMEDADQG FKIES KHDGK UAVHDURK DP RQJ P DUILQDA) HG\ RXWW SRSXOMRQY / DE P HP EHY
KDYH FR DX\WWRUHG SHHUUHYIHZ HG SXETFDMRQV DQG FRQHUHQFH SUAVHQIBMIRQY DQG DFTXIHG UMVHDURK VNG YMBOQ \WHLU
VXFFHW RQFH BDYIQJ <D®! ' U, DFKIQIZ H DOR VHYHV DV \IH DFDGHP L DGYIVRUIRUKH < DO %DFN 3 XETF + HDIK
$WRADIRY IRXQEHGIQ DQG HDFK 6 SUQJ) WDFKHV 6 H| XDODQG 5 HSURGXPYH + HDIK - XVIFH 1Q \WH < DB 6 FKRRCR!
3XEF + HDIN ) RAWMUIQ) U RURXY UHVHDUFK RSSRUMQMIA | RUMMGHQN WDGMRQD@® XQGHUHSUHVHQMG [Q\WH DFDGHP \ DQG
DGYRFDIGY |RUHTXMVE®! DQG IGFOMYH KHDEKFDUH A VWP V IV FRUH\R' U . DFKIQIZ HY WDRKIQI SHEDIRI\  UMVHDUK DQG
VIKROWKIS
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<DOH 8QLYHUVLW\

. RKDU$ YDNIDQ
$P HUFDQ6 \WAHV

. RKDU$ YDNDQIVD 3K ' FDQEGDW [Q$ P HUFDQ 6 \WGHV DV DB 8 QYHWAW 6 KH HDWHGD %$ 10+ MRY P RALHGZ MK
1 DIH $ P HIFDQ6 WAHV 1URP ' DWW RX\K & RMBUH + HUGWHIIMRQ SURVIFW2%4H RUH DQG $ \MUS$ P HUED ' IDVSRUE
,QAJHQHW ) DP I0DC5 HSDUDMRQY DQG\WH $ IWMDYHV R * HQRAIGH® H DP IQHV $ P HUFDQ KMRY \WURXI K \WH SROIFV R

, QAL HQRXV FXGMUDCBUHVHYDMRQ JHQRAGH UHFRI QUIRQ DQG2IP SRWIE®! DUFKLYHV 3 DIMYDPW DQG WP RQHV \KDW/XUYIYH
RXWMCH R WDGMRQDADFDGHP IF IQAMARYY $ QFKRUMGIQ 1 HZ ( QIOQG KHUUAVHDURK WDFHV WH P LI UDVRQ RXQH V DQG
SKRWRJ UDSKIE SUDPWFHV R \WH 1 ISP XF %DFN DQG$ WP HIDQGDVSRIVR! : RUFHIMU 0 DWDRKXVHW $ YDNDQV Z RIN
EGIQGV DUFKLYDOMHVHDURK RIDGKIMRUHY  YIVXDOM W DQG @QG EDVHG SHEDIRIIHY FRQGXAILY [IHTZ RUN DBQIVIGH WH

+ DWDQDP VR 1 ISP XF 9DQG/ DQG 6 \MZ DUBVKLS &RP P IWHH 7 KH + IGGHQ & HQUXV ' DB DV'5 HVMIBIGFH WH 1 DIRQDO

$ WRFADIRQ |IRUS$ UP HQIDQ 6 WAHY DQG 5 HVHDUFK. DQGP RUH 6 KH FXUHQ® \WDFKHV WH KMRY FRXUH :  LBHOHW IQ\WH

1 RW $ P HUFDQ,P DIICDIRY 1 DMUDQ) 1Q) 6 HWBIU& RBQDDAR 7 KURXI KRXWKHUWDRKIQ) FDUHHU VKH KDV GHYHBSHG
FX@MD® UHVSROUYH FXUWEXD [RUGYHYH FOWURRP V' IQFGIAQ) 1 DUYH KL K VAKRROAMGHQN D8 0 DW $ P KHUMUHXI HH
GDUHY DW RUFHMyYY $ GXOY HDUQIQ) & HQMU DQG XQGHU DGXDM VWXGHQW DV DB $QDOP QD R \WH 0 HRQO D\ V

8 QGHUI DGXDM ) HBZ VKIS VKH FRQUEX\WY \R GYHWAL\ LQJ \H DFDGHP \ DV D IH@RZ. IRU< DB}V 2 1IIEH IRU* UDGXDWM 6 \MGHQW
( QIDIHP HOWDQG' HYHBSP HQWS YDNDQY DWDQG VFKRDWKLS KDYH DSSHDUHG IQ 9RXQGBIW 1 DIYH $ P HIFDQ$ EXQEDQRH
IQ$ WDQG/ MMDWUH $ P KHIM& RBUH 3 LW DQGIQ: H$UH$@BUP HIDQ 9REFHVIURP \WH' [DVSRD 8 QYHWW R
7H DV3 W Q VKH SURGXFHG:  H + RG 7KHVH 700KV D VW VSHALLLE VR® H KIEMRQ DVW KH 7 HQGHUS WSDFH
IQ&RQREG 0$ 8MVQ) IQMEVASEDY P HKRGY $ YDNDQ FRQGXFW IQMYILZV GHYHBSV $ U ,6 6\RYO0 DSV SURGXFHV
SHEDIRI IFDCSRGFDWHSIVRGHV | DALOBAMMY DUFKLYDOHVHDURK DQG P XVHXP VHWIRQY  DQG FUHDWMY VFKRDUWKLS \WDWXQRIRQY
DV DQRQIRIQI DUFKLYH IRUKHUFRP P XQUHV DQG KRP HDQGY $ FURW UMVHDURK \WDFKIQ)  DQG SXETF HQJ DIJHP HQAS YDNDQ
GHP ROMDWY BDGHIKIS DGYRFDR  DQG VHYIEH B\ GHMIQQJ IQMYHQIRQY WDVWEUHVHYH P DU QDD HG KMRUHY FHQMU
FRP P XQW DIHQR  DQG | RAMUKMRUEDOHSDIUIQUGH DQG RAMGH \WH FOWURRP

0D\D/ ) RAMU
9%4RP HAFDQ QJICHHUQ)
0D\D/ ) RAMUBHFHQ® HDWHGKHU3K ' 1Q EIRP HAIFDCHQI LQHHUQ) DV DB 8 QYHWAW RQO DUFK XQGHUWH

IXIGDQFHR ' U XD 6 FKHORWDQG KHOWHVY FRP P IWHH ' 1Y/ 5 IFKDUG & DWRQ 1 IFKD' YRHN DQG; HQRSKRQ
3DSDGHP WY + HUMHVIY UHVHDURK |RFXVHG RQ DSSOLQ) FRP SXWBMRCDCP HWRGY \R O H VFDG! EUDIQ P DILQ) GDMIVHWV \R
IGHQMA \WWH EUDIQ FRUMDWMY XQGH®IQ) DQG DWRADMG Z W SV FKIDWE GVRGHY DQG WHUM P S\RP V 0 D\ DV VRKRDUKIS
KDV J DIGHG UHFRJ QUIRQ WURXJ K FRQIHUHGFH SUAVHQBMRQY DQG SXEFDMRQY 1Q VAHQME IRXWDY [QFOEAQ) D IIAMDXKRU
SDSHUIHDWUHG RQWH FRYHUR! 1 HXURSVA FKRSKDUP DFRBJ\ 1 RBE®  KHUSURSRVDOR | DFLOBAM D URXQRBE®! AVFXWIRQ RQ
LOMI UDI) VEBHG DUHDV R QHXURP DILQ) UVHDURK \R DGYDQRH XQGHWARIQAQ) R EWDIQ SK\ MIRBJ\  EHKDYIRUUHDMRQUKLSV

Z DV VHBIPMG | RUSUHVHQEARQ DVWKH SUHP IHUFRQIHUHGRH R KHUIIHGS 6 XFK FROUIEXWIRQY KDYH HDUGHG KHUYDURXV
DFFROGHY RYHUWH SDWWHZ \ HDWY IQFGAQ) WH 4 XDG) HBZ VKIS \KH < DB & HQMUIRUS GREDQ QYHN DURQ SUHGRARDO
DZ DUG | RUMDQUDMRQDOAHGRH  DQG UHFRI QURQ\WURXIK WH 1 ,+ IXQEHGS,0 $+($'  1&$76 7WDIQQI 3RIWDP 2 XWCH
R DFDGHP IEV 0 D\ D LV GHAFDWMG \R FRP P XQW HQJI DI HP HQADQG P HQRWKIS 6 KH KDV KHG SURHWIRQDOGHYHBSP HOADQG
DGYRFDR. GDGHWKIS URBN 1O DIHIQW JURXSV \BIXI KWKQGHU UDGXDW VAXGHQN P HQRUHG KLI K VRKRROVXP P HUUHVHDURK
LOMDY DQG FRONEXWMG R KHUFRP P XQUV DV D * UDGXDWM & HQMU& RP P XQW 9XITIQ) ) HBZ 5 HAHO® \KH SO\ HGD NH
URGI LQ RUDQY 1Q) DQLQ SHYRQ FRQIHUHQFH IRUWH DN 1Q 1 HXUR QRQ SURIVIRU DQl} DIRQ Q) DO 0 D\ D FDUHU
DVSILDVMRQV IQFGGH IRAMIQ) J REDCFRMERIMRQY DQG VSHDUKHDAQ) HGXFDMRQ GUYHQ IQUDMYHY 0 D\ DIV FRP P WG \R
DGYRFDUQY IRUWH [P SRUBGFH R UMVHDURK LQIMQADV D ERWSUDRWFH \R P D) [P 1} H VRAMBAP SDRW6 KH DIP V \R
RSHUMRQDD) H HKLFDAUDP HZ RUW Z MIQ EURDGHUVAHQME SUDRPWFHY HQUXUQ) \WDWIHVHDUFK 1.QGQJV FDQ HTXMUE® EHQHIW
DOR \WRH IQQHHG
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<DOH 8QLYHUVLW\

7KRPDV- 1HDU
( FRRJ\ DQG( YROMRQDY %4R®I\

7KRP DV- 1 HDUVD 3URHWRUR ( FRBRJ\ DQG ( YROMRQDY %4R®J\ YQIKDP 2 FHDQRIUDSKIE & XUDVRUDWKH 3 HDERG

0 XVHXP Rl 1 DWMUDOF MRY  DQG + HDG R 6 D\ EURRN & R H DV DBI 8 QYHWAW + 1V BAVHDURK IREXVHY RQWWH HYRGMRCDY
EIRBJ\ DQG SK\ ®IHQHMEV Rl 1IVKHV Z W SDMEXOUHP SKDVY RQ JHRIUDSKIE SDWHADY R VSHADIRQ \WH GYHWALIFDWRQ R

$ QEUAIF IMKHY DQG\WH M RQRP\ Rl WD\ IIQGHG IVKHV + 1V Z RUN KDV HOFIGDWG \WH HYROMRQDY RUWIQV RN DQIMUBHH H
SURMOQV 1Q'$ QIBURE | IVKHV DQG SDHEDY Rl AYHWALIEDMRQ DAURW D GYHYH DUD. R @HDIHV Z MIQWH IVK WHH RN @H

3 IRHWRUL HDUV VFKRDUKIS IV BHORMG IQP RIH\WDQ ~ SHHUUBHYIHZ HG SXEGFDURQY + HKDVGHVRIEHG — QHZ INK
VSHAHY DQG KLY UVHDURK KDV EHHQ IHDWUHG LQ SURVI IRXV IRXWDO VXFK DV 1 DWMUH DQG 6 FIHQFH 1 XP HURXV J UDQN IURP
\WH 1 DWRQDGB FHQRH ) RXQEDMRQ KDYH VXSSRWMG KLV Z RN ,Q BDGHIKIS 3 URHWRUL HDUVHYHG DV & KDIUR! \WH

' HSDUWW HOWR ( FRBJ\ DQG ( YROMRQDY %4R®I\ [URP R GDAQ WH GHSDW HOMRD  QDURQDODONG 1Q
86 1HZV : RUB5HSRW %N FRBI\ 3URIDPV ' XUQJ KLY \WQXUH KH UHFXMMG VHYHQ R \WWH FXWHQN  OGGHUIDFXQV
P HP EHY +HWDQVIRWP HG \WH GHSDUW HQUW FXEMUH \R EH P RUH LQFGMYH DQG WDQVSDUHQWP DNQJ ( ( %RQH R <DBIV P RW
QAYHYH67( 0 IDFXQ@V $V+HDGR 6D EURRN&RBUH IURP R KHWDQUIRWP HG D VWKJ J @) RSHUDWRQ LOR RH
R <DBIV\RS IDQNHG UMCGHQIDGFRBUHY @MQJ 1Q UMGHQFH Z W KLV IDP 1O IQDFRP P XQWR RYHU  VWYGHQW 3URHWRU
1 HDW FRP P W HQAR VHWYIEH DQG DGYRFDR IV H HP SOIHG WURXIK KLY URBV DV IHARUR! 8 QGHU UDGXDWM 6 \WGHV [RUWH
( ( % GHSDWR HQADQG & KDIUR! \KH ) DFXQOV & RP P IWH RQ$ WOMPY $ 1WA HQHIDIRQ @Z LOFRP H VWWGHQONURP \KH / DKURS
+RP HV + DP @3 DIN QHIKERKRRG Q& KIFDIR KH KDV EHHQ D GHAFDWG P HORUWR) * / , WWGHQN + H KDV FKDP SIRQHG
HEXFDIRQDAQORYDIRY IQFOGAQ) \WH FUHDIRQ R D SUH P HAFDORDAN 1O ( (% \KDVWUSGIG XQGHU DGXDWM HQURT HOAX IV

H FHSWRQDCZ RUN IQ KILIQ) VDWW VXSSRMQY MQRUFR®IDI XHV DQG DGYDGAQ) IQFOMRQHDUHGKIP \KH ) DFXVR
$ W DQG 6 FIHQAHV' HDQV $ Z DU |RU, FOMRQ DQG %HBQIIQ ,Q KH Z DV HBRMG ) HB®Z R \WH $ P HUFDQ $ WRADIRQ
IRUWH $ GYDQFHP HOAR! 6 FIHQFH

%0 DP 0 RIHWIH
0 RBFXOU &HO@OU DQG' HYHBSP HQBCOARRI\ 2 BEWMAEY * \ GHFRB®J\ DQG 5 HSURGXRIYH 6 AHQFHV

%40 DP 0 RIHWIH IV DQ$ WIMBQAB IRHWRUR! 0 RBFXOU & HBXOU DQG' HYHBRSP HOBOAR®J\ DV DOI 8 QYHWAW Z WK D
VHFRQEDY DSSRIQN HOAQ 2 EWMIEY * \ GHFRRJ\  DQG 5 HSURGXRYH 6 FLHQAHV DV DBI 6 FKRRCR! 0 HAFIQH + IV UMVHDUFK
H SEUHV \WH IXQEDP HQBCP HFKDQIVP \ \KDWHQUXUH DFFXUDM FKURP RVRP H VHI UHI DMIRQ GXUKQ P DP P DIDQ UHSURGXPIRQ
DQGKRZ 1DIOUAV LQ WHVH SURFHWHY FRONEX\M \R L HWDWY GHYHBSP HQBOGAVREHY DQG UHSURGXAIYH DIIQY ' U

0 RIMWMHY GERDRY FRP EICHV TXDQMAMYH OH FHOIP DIIQ) P RBFXOUSHWUEDMRQ \MFKQTXHV DQG EIRFKHP IFDO
VDM HV \R XQEHWABIQG KRZ. P\ \RVNHBMIOA AP V/ RUI DQY} H DQG SURMPKH J HQRP H GXUQJ 1HP DB P HRVY DQG HDUW®
HP EW R GHYHBSP HQA LV UAVHDUFK KDV XQFRYHUHG SUHYIRXMD XQNQRZ Q DR EDVHG ARKPXUHY \KDWDWMAFKURP RVRP H
VHI UHI DURQ QP DP P DIDQ HIJV DQG KDV RIHHG QHZ. P HFKDQMIF IQUI KW IQR KRZ P\ \RVNHBMICDQG FKURP RVRP DO

A VWP V Z RUN\RJ HIHUWR P DIQIIQ J HQRP H BELDY 0 RUH JHCHID@® K1Y Z RINDIP V\R IGHQMA \WWH P RBFXOUFDXVHV R
DJH UHDWG DQHXS®IG. 1QKXP DQHIJV DQG\R GQVFRYHUUHI XOWRY SDNZ D\ V WDVWXSSRWWHSURGXPYH KHDGK ' U 0 RIHWIH
FRP SBMMG KLY XQGHU UDGXDWM GHI UHH 1Q EIRFKHP MY DQG FHOEIRBJ\ DW DFREV 8 QYHWAW 1Q* HUP DQ. DQG UHFHYHG KLV
3K' IURP WH,QAMAM R &DQFHUS HVHDUK 1Q/ RQGRQ + H FRQGXPMG SRAWERARIDOHVHDURK DVWKH 0 HAFDCS HVHDUFK
&RXQAO DERDRY R 0 RBFXOUURRI\ 1Q&DP EUGIH DQG DWKH O D] 3 @QFN, QAMAM |RUVARSK\ VIEDGR.KHP MY 1Q

* | VI HQ EHIRUH VB K1Y IQGHSHQGHQABHVHDURK SURIWDP + 1V UMVHDURK KDV UHFHLYHG VHYHUDCKRQRY DQG IHBZ VKISV
IQFAQ) \WH 3 HZ %RP HAFDOS FKRDWY $Z DU \WH + XP DQ) URQIHUG FIHQFH 3 IRIWDP <RXQJ , QYHVM DIRUS$ Z DG DQG WH
© HRP H 7 XA\WDQG5 R\ DO RAHW 6 IU+ HQY ' DB) HBRZ VKIS W/ DOR VXSSRUMG B\ IXQAQJ IURP WH 1 DIRQDO QAN
R +HDW $ BQIMGH KIV UAVHDUFK ' U 0 RIHWIH IV GHAFDWMG \R P HORUKIS GDGHYKIS DQG H SDQAQ) RSSRUMQUAV 1
VAHQME WDIQQ) $ VW DBI KH P HORW XQGHJ DGXDIM JWDGXDM  DQG SRAWERARUDCAUHVHDUFKHLY DQG KHSV Z W J IDGXDWM
DGP MRQV DQGWDIQQ) SURIUDP V \WDWE SURYH DFFHW DQG | DILHW [Q EIRP HAFDOVAHQRH 7 KURXIK KIV

VKRDUAKIS P HQRYAKIS DQGVHYIEH ' U0 RIHWIH DIP V\R SURP R VAIHQME GVFRYHY DQG VXSSRWAKH J URZ W R IXVUMUA

VAHQWAV
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<DOH 8QLYHUVLW\

&DWHUQH/ LP D &KDQAH
3XETF + HDWN

&DWHUICQH / P D & KDQWH LV D FDQAGDM IRUH 3K ' 1Q'3 XETF + HDIK DV DB! 8 QYHWW 6 FKRRCR! 3 XETF + HDWK + HU
GWHIIMRQ UHVHDUFK IRFXVHV RQ\WH [P SDPWR! IRUFHG QVSOFHP HOARQ +,9 UMNIRU\ RXQJ DGXAV IQMED® GVSOFHG IURP
DQRYRQ) FRATANQ CRWHQO R DP EITXH ,Q KHUUMVHDUK & DIWHUGH XVHV D GYHWW R P KRGV TXDQMAMYH
TXDOMYH DQGP If HG P HKRGY DOR! Z KIFK IHHG QR WH IQMEVASEDY QDWUH R KHUZ RN Z W D IRFXV RQ+,9

HSIGHP IRBJ\  J@EDCP HQIICKHDAK DQG WDXP DU \AUHW VWXGHY & DWHUGHY UHAVHDURK IQMUHAW P 1URP KHUSUHYIRXY
VHYIEH Z RN P RAWR Z KIFK VKH KDV FRQGXRMG 1Q RU DQ] DIRQY VHYIQ) UHXIHH DQG [P P LI UDQABRSXOMRYY 7 KURXIK ERW
VFKRDWKLS DQG FRP P XQUV HQJ DI HP HQWE DWHUIGH VHHNV \R HBIYDWM \WH YRIEHV DQG H SHUHQRHV Rl UH XJ HH SRSXOMRQY
DQG FROUEXW \R P RUH HTXUWBE®! A VWP V Rl FDUH $ @QIMGH WHVH HIRW VKH Z RUNW \R SURP RWM IQWMI UDMIRQ 1Q ERI KHU
SURHWIRQDCDQG SHYRCDOVSKHUHY B\ IRAMUQ) FXGMUDADZ DUHHW DQG FHBEUDMDY GYHIAW 6 KH EHIHYHY WDWP HDQIQIIXO
LOWMI UDMRQ VAHQI \WHQV FRP P XQWV DQG HQUEKHV DFDGHP [E VSDFHV E\ HQFRXUDI Q. FRADERUDIRQ DFURW FXGMUHV
QVASTEHV DQG SHYSHAIYHY 7 KHVH YDOHV VKDSH QRWRQD KHUZ RN EXVWDOR KHUDSSURDAK \R BDGHUKIS VHYIEH DQG

FRP P XQW EXI@IQ)  9%4-\ RQG KHUDFDGHP IF Z RIN VKH LV FRP P WG R WDQUDMEY UHVHDURK LR DRVIRQ WURXJ K VXMBIGHG
HQJI DI HP HQAZ WK \WH FRP P XQUHV P RADITHAMG B\ KHDIK GVSDUMIAV %4 EXITIQ) SDUGHIYKLSY DFIRW GVASTHY DQG
FRP P XQUAV VKH KRSHV \R FROUEXW R VROMRQY \KDWDUH LQFGMYH FRP P XQW IQRP HG DQG VXBICDE®! + HUBQ) \MUP
JRDAY \R FRIXH LOMI UMY UVHDUFK VHWYIFH DQG DGYRFDR\ R DGYDQFH KHDEK HTXIW DQG VXSSRWAA MP \/ \KDVWDBZ
FRP P XQUEV \R \KUYH

' DBID1JR
+MRY R 6 FAIHQAH DQG 0 HAFICH

' DBIQD 1 JR IV D FDQACDWM IRUWH 3K ' 1Q+DMRY R 6 FAIHQFH DQG 0 HAFIGH DV DBI 8 QYHWAW 6 KH QG KHUXQGH IDGXDWM
ZRINDW W2 O &RBUH IQURBI\ DQG$ P HIFDQ6 WAHY DQG UHFHYHGDQO $ 1URP \WH 8 QYHWAW R & DORMD 0 HFHGIQ
+ MRY & UMFDCS DFH DQG ( WQE 6 WAHY + HUUBHVHDURK 1REXVHY RQWH LOMYHAIRQ RN FUMFDOXQYHYWAW VWXGAHY DFDGHP IE
VKDUHG JRYHDGQRH DQG IQAMAMRCDCSRIMEY R FDUH H SBUQ) KRZ \IH XQYHWAW KRVSMIOG DG RSHUIDWY DV D VWM R
FROMABMRQ FROADGRIRQ DQG FDUH 5 HFHQ® VKH SXEQVKHG DQHWD. RQ GDJ QRVY DQG P IMADI QRVHV IRUWH 6 DIH

( QR\ FESHAD RQ & UMFDCS HXJIHH 6 \MAHY VKH IV DOR Z RINQJ RQ D SRGFDWIDQG FR HAWG YRGP H RQWH KMRY R \WH
XQYHWAW + HUUHVHDURK RQ FDUH LQ \WH XQLYHWAW 1V J URXQEHG LQ KHUXQLYHWAW VHYIEH DV D IHTRZ 1QWWH 2 1IIEH R 6 \MGHQW
$ FFHWELDV 6 HYIEHV DV WH JUDGXDW IH@BZ 1Q\KH 2 11IFH R \WH 6 HFUABWY DQG 9 IFH 3 UWMGHQNRUS QYHIAW/ IH DVFR
IRXQGHUR \WH %32 & * IDGXDW 6 \WGHQA&RBPWYH DQG DV D P HP EHUR \WH &RP P IWkH IRUS GCGUAMQ) \WH / HIDR R
6OYHY +HDYIO® IQOHQAQ) KHUZ RUN LY KHUSDWIFLSDMRQ IO \WH 8 & ( WQIE 6 \WAHV & RXGACY KIFK VHHWV \R EUQ) ( \MQE
6\WAH FXWEXOP \R.  1Q&DORID DV Z HODV \WWH & RP P XQW + MRUHV / DE DWKH 6 FKRRCR! 0 HAFIGH 7KURXIK KHU
LQYROHP HQNRQ\WH * UDGXDWM DQG 3 URHWIRQDGE WGHQM HQDM * 366 ([ HPXAIYH YRGB VKH RSHUDWA DV D NH
LOMBFXWUEHE HHQ WH DGP IQMIDIRQ DQG WXGHQW DQG KHUFRQUEXUIRQY VR \WH + HDGK + XP DQUAV DQG+ IMRY © RINQJ
* URXS DV \WH FR FKDIUEUHDNV GRZ Q GVASEDY EDWIHLY 1Q EUQI IQJ) \RI HKHUKMRUDQY DQG P HAFDOANMGHQN 2 XWCH R
\WH XQLYHWAW VKH LV WH FR FKDIUR! \WWH * UDGXDWM DQG ( DUD & DUHHUS DXFXV IRUH + MRY R 6 FIHQFH 6 RAHW DQG \WH

6 \MGHQA& RXQRBUIRUWH $ P HUFDQ 6 \WAHV $ WRADIRQ



1 DARQDOYRXAKHW LDGXDW + RORUBRALHW "QGXPVIHV

<DOH 8QLYHUVLW\

7\ BU- RKQVRQ
3K\ VEV

7\ G- RKQVRQ LY D SRAGRARIDCDWRADWM DV DB! 8 QYHWAW LQ\KH 3 K\ VEV' HSDWW HOADQG: WKW DERIDRY + 1V Z RN
FHQM.Y DURXQG WH GHYHBSP HOAR 5\ GEHU DWRP EDVHG P IFURZ DYH SKRRQ VHQVRY IRUWH D] IRQ GLHPNGHMAIRQ

H SHUP HQ/ $< DQG Y RIHQEV IRUWH $/ 3+$ H SHUP HQAS GAMRQD®  KH Z RNV RQ WH QHXWMCRBMWY GRXE®! EHV GHFD\
H SHUP HON &8 2 5( DQG&83, +HUFHYHGD3K IQSK\VEVIURP ' XN\H 8 QYHWW IQ + 1V GRARIDOHVHDUK
IRFXVHY RQ GHYHBSIQ) QRYHOSDWMFG! GHMARLY \R WHG. GHXWIOR QXFEDULQMDAIRYY VSHFLLIED® HOFIGDUY \KH H] MMQRH
R DQHZ ZD\ \RVSOAKH DRP Z W GHXWIGRV FDBIG QHXWICR LQGXFHG QXFEDUIMERQ RUPQX) MRQ? 7\ GUZ DV DQ$ WP V
&RORO) HBZ IRUWH 6\BQRGS 6 5XWID) RXP  $OHG 6 BDQ) RXQEDIRQO ICRIWV3K 6FKRDU116$ $QUNQHXWGR
3K ) H®Z 5REHWE 5IFKDBVRQ) HIBZ * RKDZ ) DP IO ) HI®Z DQG SUHYIRXVO D 0 HIBQ 0 D\ V8 QGHUIWDGXDIM ) HBZ
$W XNH KHVDWRQWH ) LODQFH &RP P Wik IRUWH YRDIG R 7 AIMHY \WH & DSIMUCE XE & RP P IWkH LQ VHYIEH R WH ) IQDQRH
&RP P WH \WH %RDIG R 7 A\VAMHY 6 WDWILE ( QIDIHP HQMB LRIWDP ' XNHY 8 QLYHIWAW & HQMUIRU( [ HP SOV 0 HQRUQ)
$GMVRY YRDIG 3 UVIGHQYY & RXQRICRQ %DFN'$ 1DILY WH $ GYVRY & RP P IWH RQ, QYHVR HQVS HVSRQUELDNV \KH 6 HDUFK
&RP P IWHH IRUWH 7 UQW' HDQR! $ W DQG 6 FIHGFHV DQG\KH <RXQ) 7 U0MMH 1 RP IQDWQY) &RP P WkH + H DOR VSHQMP H
DB} 1 DURCDQQAMAM IRUL XFBDU3 K\ VIEV ) HIP L1 DIRCDCS FFHBIDRU/ DE DQG 2 DN5 IGIH 1 DIWRQDO DE 7\ GU
UHFHLYHG KLY YDRKHBYY GHI UHH IQ SK\ VEV IURP \WWH 8 QYHWAW R & KIFDUR

3 DXO7 XUQHU
( FREJ\ DQG( YROMRCDY Y4RBI\

' U3DXQ 7XWHULY \WH 5 DFKHCR DWRQ 3 LRHWRUR ( FRBJ\ DQG (| YROMRQDY 94REJ\ DWW DB 8 QYHWAW DQG

0 IFUREIR®J\ |DFX@V P HP EHUDW DB 6 FKRRCR! 0 HAFICH 7 XUHUREBICHG D % 1Q YR\ IURP 8 QYHWAW R

5 RFKHMMUDQG D 3K 1Q0 IFUREIDY YROMRQ IURP 0 1FKLI DQ 6 \BW 8 QYHWAW DQG KH FRP SBMG SRAGRARIDOANGHY
DWL DIRCDQQUNMAMY R + HDGK 8 QYHWAW R 9 DBIQRID 16 SDIQ DQG 8 QYHWIW R 0 DU OQG &RMIH 3 DN EHRUH RQQ)
<DBIIQ 7XUHYY UVHDURK FRQFHWDV P IFURELDCHYROMRQDY  JHQHMFY DQG JHQRP LIFV \R HOFIGDWM KRZ P IFUREHV
XQGHU R FKDQI HV 1Q WHIUI HQHV DQG WDIW Z KHQ DEDSU] \R RYHUFRP H HQYURGP HQBGFKD@IQIHY 7R GRVR KH XVHV D
KUKO® IQMEVASEDY DSSURDFK HP S 1Q) FRGFHSW\RRY IURP P RBFXOUEIR®J\ P IFIREIRRI\  FRP SXBMRCDCEIRBI\
JHQRP IFV DQG P DIXHP DWFDCP RGHI 7 XUQHUFRQGXPW UAVHDUFK RQ P RVTXIWR ERWH DQG GLHAV® WDQVP IMKG YILXV
SDWRIHQY \R IRAMUEHIHMUSUHARIRQV RN Z KHQDQG Z K\ FHUBIQ YILXVHY HP HU H R FDXVH GDQI HIRXV HSIGHP IFV DQG
SDQGP IFV IQKXP DQV 7 XWHUDOR H DP IGHV \WH SUREGP R DQUIEIRIF UHVIMBIGFH HYROMRQ [Q EDRMIDCSDWRIHQY . KHSIQJ
\R DCGUHW WLV J BEDCKHDAK FROFHD E\ GHYHBSIQ) \MFKQREJ IHV VXFK DV SKDIH WHUIDS\ Z KHUH YILKVHY \WDVW/SHFLLED@®
DWBFN EDRMUD DUH XVHG \R FRP EDWAXI UAVIMBQAIIHAIRQY 7 KLY HIRWW HORHSUHQHXUDADQG WDQUDMRQDOBDAQ) \R
EIRWFKQRBJ\ SDWQN WH IRXQAQ) R DABWYS FRP SDQ. DQG\WMV RN H SHUP HQBOQHZ SKDIH EDVHG GXIVIQ

HP HUHQR  SDUHQAHDW HQW DQG LQ FERFDONDY 7 XUHUSUHYIRXMD VHYHG DV & KDIUDQG DV LWHARUR * UDGXDWM 6 \WGHV
LQ K1V GHSDWF HQAVDQG DV < DBYY ,QMUP ' HDQR! 6 FAHGFH +HZDV' IWHARUR < DB}V 4 XDQMMYH %4RBI\ ,QAMAM DQG KH
FXUWHO® VHYHVDV' IWHARUR \WH & HQMUIRU3 KDJH %R®JI\ DQG 7 KHUDS\ DWW DB 7 XUQHULY DRH [Q VAHQRH

FRP P XQEDMRQ RAWHDFK \R \WH SXETF DQG LQ SURIWDP V Z KHUH < DB IDFXQV FRERDMZ W . \WDFKHY/ \R [P SURYH
67( 00 HEXFDMRQLQ XQEHWHYHG SXETF VRKRRY 1Q 1 HZ + DYHQ DQG DFUIRW \WH FRXQN 7 XWGHUL D) HBZ R \KH

$P HIFDQ$FDGP\ R 0 IFREIRBJ\ 8 6 1 DWRQDGBFDGHP\ R 6 AHQFHV $P HIFDQ$FDGP\ R $W 6 AHQAHV DQG

$ P HUFDQ 3 KIBVRSKIFDG6 RAHW



YRXFKHW LDGXDVM + RQRUGRALIHW &KDSVIAU” QWIVIRQV

8 QLYHUAW 5 HSURVHQUIDYHV

&RIQHOO 8IQLYHUV
&ROOHHQ OF/LQQ
$VVRFLDWH 'HDQ IRU 3URIHVVLRC

(PRU\ 8QLYHUVLW\

.LPEHUO\ -DFREV $UULROD

'HDQ /DQH\ *UDGXDWH 6FKRRO
9LFH 3URYRVW IRU *UDGXDWH $1I

$PDQGD ODULH -DPHV
$VVRFLDWH '"HDQ

JORULGD ,QWHUQDWLRQDO 8QLYH
$00D OLU]JR\DQ

$VVLVWDQW 'HDQ 8QLYHUVLW\ *L
$VVLVWDQW 9LFH 3UHVLGHQW IR

+RZDUG 8QLYHUVLW\
OLULDP 2NLQH 'DYLHV
$VVLVWDQW 'HDQ 2IILFH RI *UDG

-RKQV +RSNLQV 8QLYHUVLW\
'DPDQL 3LJIJRWW

$VVRFLDWH 9LFH 3URYRVW IRU *L
3DUWQHUVKLSV

OLFKLIJDQ 6WDWH 8QLYHUVLW\
7THUDK &KDPEHUV

$VVRFLDWH 'HDQ *UDGXDWH 6FK]|

IRUWKZHVWHUQ 8QLYHUVLW\
6KHHKDQ ' )LVKHU
$VVRFLDWH 'HDQ RI *UDGXDWH D¢

5XWJHUV 8QLYHUVLW\
5H[ 1IREOHYV
‘'LUHFWRU OF1DLU 6FKRODUYV 3UR

7KH &KLFDJR 6FKRRO
9LFWRULD /LX
$VVRFLDWH 3URIHVVRU &RXQVHC

7KH *HRUJH :DVKLQJWRQ 8QLYHU"
$QWRQLR /ySH]
$VVRFLDWH 'HDQ IRU *UDGXDWH ¢

8QLYHUVLW\ RI &DOLIRUQLD /RV
%ULDQD O0XXR] )J)ORUHV
0DQDJHU 5HWHQWLRQ ,QLWLDWL

8 QYHWW RI &DARWID 6DQ" IHIR

$QIHIH <DQY

" WHARUR 2 XWHDFK $ FFHW 5 HRUKIWNY HQAVDQG
S HMQURQ

8QLYHWY RI )ORULGD
-XGLWK 7UDYHLYV
$VVRFLDWH 'HDQ RI *UDGXDWH |

8QLYHUVLW)\ RI OLDPL
6R HRQ$KQ
OMIP $WRFIDM' HDQ

$®f DQEHUO DV
$\WMBQN HDQR WH* UDGXDW 6 FKRRO

8QLYHUVLW\ RI OLFKLJDQ
(WKULDP %UDPPHU

$WIMBQN HDQ
8QLYHUVLW\ RI :LVFRQVLQ 0DGL

$EEH\ 7TKRPSVRQ

$VVLVWDQW 'HDQ $FFHVV (QJD

9LUJLQLD 7HFK
$LPpH 6XUSUHQDQW
' HDQR! \WWH * UDGXD\M 6 FKRRO

& DIWHUCH & RRKSL
$VVLVWDQW 'HDQ IRU 6WXGHQW

6WUDWHJLF 3SBDUWQHUVKLSYV

‘DVKLQJWRQ 8QLYHUVLW\ LQ 6D
3DROD &HSHGD
$VVLVWDQW 9LFH &KDQFHOORU

-HVVLFD :HOGRQ

$VVRFLDWH 'LUHFWRU )HOORZYV

<DOH 8QLYHUVLW\
OLFKHOOH 1HDURQ
6HQLRU $VVRFLDWH 'HDQ
6FLHQFHV

*UDG.
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