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7KH, QADQ6RFIHW Rl &RVWP HAF &KHP MV ,6&&  IVDQRQ SIR IMRU DQ] DARQHWEEQKHGIQ Dl | LIDMG Z WK WH , QMUIDARGDO) HGHIDARQR! 6RFIHMAVRI
&RVP HAF &KHP MV ) 688 ,68& Z DVFBHDMG VR DGYDQRH UAVHDUFK DQG GMHP LODW NGRZ BIGIH IQWH [ HBVRI FRVP. HWE VFIHQFH DQG SHYRQDOFDUH Z IWLQ, QED W
QYHYHP HP EHYKLS LQFOGHY SR HWRCQDY | RP DFDGHP 1D UAVHDUFK DQG GHYHBSP HQVFRQUXGECR. SXEQKIQ) P DX DRMUQ) DVZ HODVVXSS@AY R SCANDIIQ) DQG
¥ P DMIDYRP DFIRWWH FRXQAN ,68.& SO\ VDQDFWH URGI QI DRI WH H FKDQIHRI NGRZ BIGIHDP RQJ LQGXAVAN SUR HWIRQDY DQG RITHWY I XIGDGFH R
JRYHUIP HQAERGHV SRR P DNHWY DQG DIHQFIHY UHDWMG VR WH I HG © W DP HP EHUKIS Rl RYHU 688 IV KHDGTXDWMUHG Q0 XP EDL 7KH RU DJ} DARQDOR
FRAERDMV Z W YDURXY QDARQDIDQG QM DARQDIERGIHY WDWAKDUH W P BMRQ
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&RAHHIFH7KHP H
WDXW : HIOHW * @EDO
" UYHY / RFDO& ROMGHIDARYY

([ SBUQ) WHG P [F IOMSD. EHVE HHQJ BEDEHDXW

P RYHP HQA DQG WDAMRQDOGFDY HHW SITPWEHV 7KLY
WHP HH DP I[GHVKRZ IQMEDARCDOAMQGY VKDSH FROMXP HU
H SHAVIDARQY Z KIB! KHUVER H UMDY FROADXH VR LOVSIUH DG
UWHGH LQH WH EHDXW DQG Z HHW OQGVFDSH

3RWHAUS UHVHOVIDARQ 7/ KHP H
[KH&RW WMEFV &@P DM 1 H XV

$ FRVHUBRNDAKHVER ZD. HDARQWKLS EHVE HHQEHDXW
DQG WH HOVURGP HQV7 KH SRAMUVAVWRQI REXVHV RQKRZ
FRVP HUE | RUP XOWRQY DQG SDFNDJ Q) 1P SCRVWKH SOGHW
DQGKRZ FOP DM FKDQIH IV UMKDSIQ) SIRGFWGHVIQ

1QJ UHGHQAVRXUALQ) DQG FRQUXP HUSUH HIHGAHV Z MIQWH
EHDXW LQGX\VAS
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' HDU&RVP HWF 6 FLIHOQFH 3 LRI HYWIRQDY

2 Q EHKDO RI VKH ,QGIDQ 6 RFIHW RI & RWP HWF & KHP IMW ,6&& , DP GH@I KWG VIR DQORXQFH VKH ,6&&
U HQQLDOE& RQI HIHOFH VFKHGX®IG VR VDNH SOFH ITWIRP - VKVR - W) HEWXDU  1Q VKH FXOXWD® UFK
DQG KMWRUF FLW RI - DISXU

7KWWVIP H VWH FRQ HUIHQFH Z LAOH] SGRUH VKH VKHP H - 9%HDXW  © H@HW  * GREDO' UWYHUW/ / RFDO
& ROVIGHWDWRQV  Z KL VKH SRWHU SUHVHOWDWRQV Z LI RFXV RQ  7KH &RVP HWFV & @P DVWH 1 H XVA

UXLABLQ) RQ VKH VXFFHW Rl $ 686 lQ* RD ZKIFK ZHBRP HGRYHU  GH®WDWAV I IRP ,QGLD DQG
DEWRDG ZH DWH FRQ LGHQMWKDW, 6& & & RQ HUIHQFH Z LA\ DVH VKH EDUHYHQ KLIKHU ERWK LQ
SDUAFLSDVIRQ DQG SIHVHQUIMRQV 7 KH 7HFKQIEDO& RP P WIH LV FXUDVIQJ D LIREXVWWDQG LOVLI KWXO
SWRIWDP VKDWSRP LVHV IP P HQVH YDOH VR SURI HWIRQDY DFLRW VKH FRVP HVIF DQG SHWRQDOFDUH
LOGX\WW

2 XUVHWIRQV Z LGVSRV@] KVWWKH @AMWHFK QLFDOLQQRYDWRQV DQG P DUINHWWHQGY ERVK GRFDODQG
J@REDO ( P LOHQMRFDODQG J (REDOH] SHUV Z LAVKDUH VKHLUNQRZ BIGI H DQG H] SHWIWH RQ VKH VXENHF\W/
GXUQJ VIKH 33IQDU 6HWIRQV Z KL®1 3RWHUB HWLRQV VIKLRXJ KRXWVKH GD\ Z LAVKRZ FDVH FXWIQJ  HGJH
UHVHDUFK DQG GHYH®RSP HQW

: HZDWP O LOYIW \ RX VR SDUFLSDW Z KHVKHUDV D VSRQVRU VSHDNHU SRWHU SUHVHQWHU RUGH®1 DWA
, XWH \ RX VR VIDN\H DGYDQJH RI VKLV RSSRUAXQW VR GIDLD QHVE RWN DQG HQIDIH Z WK H[ SHUV LQ VIKH
| lH@ Rl & RVP HVIE 6FLHQFH DQG 7HFKQRMRJ\

: H&RRNIRW DUG VR ZHERP LQJ \ RX VR - DISXULQ ) HEWXDUY
DWP WHIDUWsV

0 RQLVKD 0 XQDFN
3UHVIGHQW , 6&.&

. POJII B. VMIDL
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6&& LV ,QGIDV XQTXH SOMRWP XQMQJ UHVHDUFKHY LOGXWW
SURI HWIRQDY DQG WXGHQW LQ VKH G\ QDP LE | LHGE Rl FRVP HWE
VFLIHQFH 7KH ( GXFDWRQ & RP P WWH LV Z RINQJ DFVIYH® Z VK
DFDGHP LF DQG UHVHDUFK LOMMYXVIRQV VR H SDQG DFFHW VR
LHOIYDOAKLI K TXDDW HGXFDARQ | RUDVSLUQI SWRI HWIRQDY LQ
VIKH | LH@ 7 KLV FRQI HUIHQFH UHI BIFW VKDWFRP P VP HOWA RI | HUQJ
FXWIQJ HGIH IOV KW LQVSLUQ) FRADERUDRQV DQG KHGLQJ
FKDUASDVIKZ D\ V | RUVKDUHG VXFFHW | RUVIKH LOGXWW Z KL
EXL@BLQ] FDSDFIW | RUVKH HP HU LQJ VDBIQASRRO

/ HVXV FRP H VRI HVKHUVR VKDSH VKH | XWKWH RI EHDXW VKURXJ K
HYLGHQFH EDVHG 6 FLHQFH DQG , QQRYDWRQ

: DWP WHIDUWV

%S BOKWBO SBZ UsQeoshy

( GXFDWRQ &KDWJ ,6&&
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,6&& VXFFHWI X@ KRWWG V\KH $ 6&6 & RQI HUIHOFH
ILRP 0 DUFK A DAMSQD' 1IZD * RD & HQMUHG RQ
VIKH VKHP H A YLGHQFH EDVHG VXWDLQDE 1 VHQVRUDO
VFLHQFH : KHWH WDGIWRQDONQRZ GIGIH P HHW P RGHWY
VFLHQFH AMH HYHQWEURXJ KWVRJ HVKHURYHU

GH®I DWAV |LIRP  DFLRW $MID

7 KH FRQIHIHQFH | HDVWUHG RYHU  HOWWH VSHDNHUWY
SRWHU SIHVHQOWDWRQV DQG NH\ QRWH DGGUHWHV | LRP
JREDOH SHW $ YIEWDQMOGXWW H[ KIEMRQ DQG
WURQI WXGHQWHQJI DI HP HOQW VIKH HYHQWKLI K@J KVIAG
,QGIDA/ JWRZ 1QJ LOOXHOFH IQFRWP HVIF 5 ' DQG
VXWIDLQDE LOW

)RU,6&& $6&6 P DUNHG D P LWVRCH LQ SUIRP RV
, QGLDAY BIDGHU/KLS 1Q EGIQGLQI DQFIHQWZ LVGRP  Z LVK
P RGHWY VFLIHQFH DQG | RWKHUQ] FLIRW ERWGHU
FRADERUMRQ LQ FRVP HWF FKHP MW
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. (RZQDVWH3IQN&IW - DISXUVDYEEWDQAESHVAS R UR DO

KHMAIH UEK RIDWWP DOWKIS DG WP HBWVWDGWRQ ) RXQEHGIQ
B\ 0 KDID6Ly O - O 6IQIK,, WHHW IVDMMQ) H P SBIR

QADY WHI DCSDAMP HHWD) P RGHOQHBU DAH

)RP \WH P DMVIAE $ P EHU) RWDQG WH DAMRGRP IFDEEUMDGRHR
- DQDUO DQADMR WH URP DQAE | CFDGHVR! WH+ D7 DO DKDO

- DISXUMTY WRURY HWKHG IQVDQBWRGH DG P DUEGI 1 DBIWURXIK

EXWWEY ED COWEUP P 1Q) Z MK KDQG EGFNW] WBN JHP IRCH
MZHD EGHSRWMAY DQGP RIUW HIFK KDQGAUD WG WDAMRQ

SDAHG GRZ QIHHIDARYY/

& XEMUDAEKGHW H WIQGV EH RQG DUFKMWWRPMUH DG DWW7 KH FM
IRDIP XME WDGMRCDD DMSXVRSXSSHWKRZ VEUQ) WHVABHW

\R @HIQFRBUDQG\VRXQG

+ R ,6&8& FRQHHGAH 1Q- OSXUNVOQMAIERX\I DMHUQ)
P IQGV M CERXWH SHIHFIQ) DRW WDNFHBEWDMY GU DR
FUDAMW DQG FRP P XQW IQHYHY FRUIHU/ HAWHFKDWP RI - OSXU

HBDM\ RXUH SHUHGFH
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QG EFOXW DQG SHYRQDOFDWH P DIRUABRCHR! WH I DUM
JURZI)) JGED® SIRMAWGWR GRXEGITURP 86 DI

w86\ 90R . M(D\RXQ) QJMI®D FRQJAM
SRSXOWRQDQG IMQ) GHP DQG I RUMNGFDUH DG FRBXK
AW QEDRIHWYXQP DIRKHG JURZ W SRIMQADO

+ RVAQ) W/ J REDIRQ HHGH 1Q, QRD U\ G PWDFFHW\R
RAHR WHEUIRWHP HIIQ) FRQUXP HIEDJAY DERRP IQJ 5
DQG P DX CRWUR) HAR VWP DG DX XHEBIQGR! P RGHL,
IQQRYDARQ DG WDGMRDY. HOHW A WH IGHDOMHME) R

H SEWWHIGY | RUH SDMZHYKIE DOG VKTSH WH I XWWUH R -
EHDXW

. HIOMWMWH JBERNTRP P XQW\R ,QGD CRBMMVWRZ MW O
JBRZ\W EXVYWR EHSRWR DGFSHUH FKDQIHR IGHDY VAHGR ¢
AFF ZPV BMMJIO Ul F QIOL DJZ P G*OE B DG VXWRCCE® EHDW 9
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16&& Y4HQQDO& RQI HUIHQFH 1V \ RXUFKDQFH VR FROQQHFW FRQMWIEXWW DQG FRADERWDWA Z LYK
GIDGHL/ DQG LOQRYDVRLY LQ VIKH FRVP HVIE DQG SHWRQDOFDUIH LOGXWW  ERVK LQ , QGLD DQG J (REDA®

+ HHYKRZ \ RX FDQSDWIFISDM

e WM RXUBM-DIK [QBFAHOMIE 6HVMROY
e  BKRZFDVH\ RXLZ RINVWRXIK 3RMY

e &RP HOERDEDVD6SRORU

e SGHWHIOWH,6&& %HIQDERRQYHHIH BRXYHQU
e YRRNDGVEQQWH ([ KEMRQSWD

¢ IRGQMU WYGHON R A® WGVBW
o  $WMQG DG CHE RUINZ WS SIRIHWMRQDY

. KHVHU\ RX UH D VFLHORMWELDQG WXGHQARUMIDYXS
KHUH DUH P XGIS®! DYHQXHV | RUP HDQIQJ | XCSDWELSDARQ
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' D " DI 7IPH 6HWMRQ
"D JHEUDY WK 30 A 30 DXIXIDBODY 6HMRQ  7HKQEDBHWRQY
30 RZ DV &RAINAIY ' 1IQCHU
"D JHEXDY WK $0A 30 7HAKQEDBHWRDY 3RWHUBHWRO
30 A 30 / XQFK. 3RWHABURVHODAROY
30 30 3RWHLBUHVHQIDARGY
30 A 30 EXOXUDBURIWP P H
30 R DBV SRANEIY ' IQCHU
' D JHEUDY W $0A  $0 | 7HFKQFDGBHWRQY 9DBGERRY 6HMRQY  $Z DBV
6XEP LWIRQRI | s IATPVWXEP MMRQVRSHD ™ $ XTI XV
3DSHY  3RWHLY SR
o SEVATFWXEP MRQVGHDGEH % 1 RYHP EHU

e ' HAMRQVRQL

R DEVADFWIRUSRWMY  RUDCSURVHOBARQY

' HHP EHU
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%-FRP HDP HP EHUEH RUH2 FVREHUVR DYDIGEVARXQARQ UHI MADARQ HHV
3OWZHUEHI MADARQ EHCH IWIQFOIGH BQRK. GQCHU VDAY DQG FRANEIORQ
W W DR Z W DOFRQ HHGAH GHBU DMV

5 HI MADARQ) HAV

,QEDQ" HBUDMV
,6&& 0 HP EHY/
(DD ULGE\ 2 FVREHU 15
2AREHU - DQXDUY 15
YHEKDWA  6SRW 15
1 RQO HP EHY
(DD ULGE\ 2 FVREHU 15
2AREHU - DQXDUY 15
YHEKDWA  6SRW 15
3 DWHUS HI MADARQ
(DD ULGE\ 2 FVREHU 15
2RAREHU - DQXDUY 15
YHEKDWA  6SRW 15

, QMLODARCDO HBU DMV

) 6&& 0 HP EHY
(DD %ULGE\ 2 FVREHU 86'
2 VREHU - DQXDU 86'
YHEKDWA  6SRW 86
1 RQO HP EHY
(DD %ULGE\ 2 FVREHU 86'
2 VREHU - DQXDU 86'
YHEKDWA  6SRW 86
3 DWHUS HI MADARQ
(DD %ULGE\ 2 FVREHU 86'
2 VREHU - DQXDU 86'
YHEKDWA  6SRW 86
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$ FIW Z KHH UR DOMRY P HHWP RGHD
YIEWDQRH - DSXUYWH MZ HIR! 5DNWWKDQ
. RZ QDVWH3IQN&IW WA ] BVZ WK
P DWWAE |RW FREXUXCED] COWDQG
H TXMW SDOFHV DOY IDSSHG IQZ D
KRVSIMION DQG GHVHWEKDLP

51 F$P ONFOUP O) PURM

7KH- DISXUO DURWM RIMOH GFWWH J IDQGHXUR!
5DIANDQLUR DIV Z MK WH FRP [RWR| FRQMP SRUDY
O XV / RFDMG FRQYHQHQAD GHDUWH - DISXU
 QMIDARDCS ILBRWKLY | LYH WIUKRWOR | HY
\VSDFIRXVIRRP VV P RGHQLP HQWAV DG HBU DQW
HYHQAUSDRHV

WIHV FEVH VR WH FIWA FX@MUDOXRWSRW IFGAQ)
WH&IW3DDFH + 7. DO DKDIDQG WKRSSIQ) GVAIFW
P DNQJ IWGHDORUERW. Z RINDQG BIVXUH W IW
HIRZ CHG KRVSIVEOW DG H SDQWYH EDQTXHWKDY
- OSXU0 DURWIY DQH FHSWRQDOHQXH | RUKRY
SUHI IRXV FRQHHGAHV

1SHEFSSHE 3PP N 3BUFT

BUBX/S. BSSPW

6&& KDVVHRXUHG SUH HUHG UDMVIRU
GHBU DMV DQG SDWASDQN DAKH
- OISXUD DUWRWY RWOSRRP ERRNQIV
P XW\EH P DGH GLHPD WURXIK RXU
FRQHHGAH B MADARQSRWEOR DYDIO
WHVH DMV &RP ST HQMY SIENXS
DQG GRS | DAV Z LOEH DUDQIHG I RU
SDWFSDQADUMQ) DV DISXUDLBRWY
7 KH KRIMCZ IQDOR EHWH FHQATD
YHQMH | RUFRQ HIHGRH VHWMRQY/DQG
QHE RINQJ HYHQV

SSBAAVI P SN BMUFT

- DSXUVZ HOFRRQHAMGE\ DU
WNDQG DG 7KHFAW KDVDIX®
RSHIDARDAQMCDARDEDLERW
Z W QUHANDQG FRQHAWLY
IQKWIRP P DRUGRP H\WE
DG IQMIDARDIHMDARQ/
3EDHQRWM $//
17(51$7,21%/ 75%9(// (56
1((" $9,6$7296,7,1' $
3GDHZ WM WR XVIRUDQ
IOMVARQ GMWMUMR | CFLODM WY






