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P SDPARI ' LYHUA LHG $ JUFX@OXUH DQG 1 XVUMRQ
YHKDYLRXUSKDQIHRQ: RP HQ LQ 5HSURGXFYH
$JH* LIRXS LQ: DUEKD 0 DKDUDVKWD

6RP H UJKW DUH UAVHUYHG 7KLY Z RN LV DYDIOE®! XQGHUWH &UHDAYH &RP P RQV $WMEXWRQ
1 RQ&RP P HADOBKDUHS@H , QM.ODWRQDATFHOAH && %< 1 & 6%

8 QGHUWH WP VRl WL @FHQFH \RX P D\ FRS\ HGMMEXW DQG DGDSWWH Z RWIN IRUQRQ
FRP P HUIADCBXUSRVHV SURYIGHG DSSURSUDW FUHGIMIY JLYHQ D @ON VR WH TFHQRH LV SLRYIGHG
DQG DQ. FKDQIHV P DGH DWH IQGFDMG 8 \H RI ®RIRV DIH QRWSHP MG 7KLY P DWALDOL
SXEQKHG 1Q (QUOQK 7WDQMDWG YHWMRQV P D EH SWRGXFHG IRU Z IGHU DFFHW  KRZ HYHL
&R) 7, FDQORWHQVXUH WH DFFXDR. Rl WHVH WDQUDMRQV

7KLWG SDUN P DVWAUDY

7KRWH [OMHWG 1Q UIHXMQI FROMQWILRP WLV Z RIN WDWLY DAMIEXWIG VR WKILG SDUAHV  VXFK
DVMEG®V [LIXWHV RUIP DIHV DUH HOFRXUWIHG W FKHAN Z KHWHUSHWP IMWRQ LV HT XILHG DQG
ZKHH QHHGHG WR VHHN IWIRP WH UHBIYDQWHRS\ W KWKRGHU 5 HVSRQMELOW |RU HQVXUCQ]
DSSURSUDWM XVH Rl WG SDUN FROWIQWIHY Z IW W(H XVHU

I \VRX DGDSWWH Z RIN \ RX P XVWIFHQWH \ RXU FRQMEXWRQV XQGHUWH VDP H RU HT XLYD®1Q
TAHOQAH <RX P D\ XVHWH IR@Z 1QJ AVMMRQ R JLYH RLIHGIW

7KDNXU 3D\ DO DQG 6Z HviD YDOOQHWNH ,P SDAVRI ' IYHMIIHG $JUEXGMH DQG 1 XWMRC
% KDYIRXU &KDQIH RQ : RP HQ 1Q SHSURGXPRYH $JH * LRXS 1Q : DUEKD 0 DKDIDVKWD @ RINQY
30SHU 1 HZ ' HBL &RDOARQ IRU) RRG 6\ WWP V 7IDAMRWP DARQ 1Q ,QGD &R) 7, 6HSWP EH

$ XVKRUDI | LIDIRQV
3D\ DOYKDNXU &R) 7, ) HBRZ : DWIUKHG 6 XSSRUNSHUMFHY DQG $PMMWHV 1 HZ RN : $66$1

, QGHSHQGHOWL@AFDOL XVWMRQMWV
6Z H YOOHMH 1 XWMRQ VSHADDAMDQG IRRGM WMP VH SHIV:  HIXQIHWKIDH ,QGD

* HQHUDOGLVFDLP HW/
7KH QDP HV XVHG DQG WH Z D\ ®RFDWRQV DUH SUHVHOWMG LQ WY SXEGEDARQ GR QRWIP S® DO\
RSIQIRQ RQ WH SDUARI WH &R) 7, 6HRUAVBUDWGLP LOWD WH YLIHZ V H SUAWHG DLHWRWH R W
DXWRUV DQG GR QRAQHAHWDUG® UH GRWKH YIHZ VRUSRTEHV Rl WH &R) 7, 6HRUAVBUDW

: KB FDWIH KDV EHHQ VINHQ VR HOVXIH WH DFREXWDRA Rl WH IQIRWP DARQ SUIHVHOWMG W
SWIRYIGHG Z WWRXWDQ I XDUWDQWH HWHUH SUIHWHG RUIP STHG 7KH LOWMSUHMMRQ DQG XWVH R
WHP DWUDOHP DIQ WH UIHVSROMEIOW RI WKH UHDGHU

&R) 7, 6HAURVBUDW

: $66$1 : DWMUKHG 6XSSRUANSHIEHY DQG $PWYIMHV 1 HVE RIN KWBYV 277 Z DWDQRU
1HZ ' HBL
. HEMWA85/

&R) 7, &RDOARQ IRU) RRG 6\ WMP V7IDOMRWP D FWRQ 1Q,QGD KW8V _FRIWRU

&RYHU3KRVRILDSK
3D\ DOrKDNXU

&RYHU 3KRWR &DSVIRQ &RP P XQW SUHSDUHG YIWVXDOUHSURVHOMMRQ RE WHWRQ 0" ' @ IRRC
JURXSVGXUQI WH I HG HOTXIY 1Q DQ LOMKYHIARQ YIANIH : DUEKD GMMBEANO DKDUDVKWD

" HMJQHGE\
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8QLWIHDGNLRSIV)RRG\VWHPXPPLW ZLWHKFRPPLWPWRWVKDSQG!
IRRG\VWNRWKNEIBEQ® XW ULWLRGW FFHV VW BRMVRLVVLR®G U F
KXQJHW@PDOQXW WIKALDRKDOPSLR ELRGLYHEOLMIUMHOLHDG 8V |
SURW H RWLLR/GH O L BRERUEL\Q JW & J H VEK. N Ul U WD N H K R&ORS RARW NWR U H
VXVWD L QDEDHX LW IVROK WWRKQEVD O D QFKHB HHGEM SHROHSODQH{
HFRQRPURXQ GHI K&X VW D L OHDEHDBR S PHROWE ' *V WK&RD O L@/WE
SRVLWKD®DRURMY MG DUHRNZRUNQV X ULRDWG LIR RG\VW HPHP [
UHVLOLHQW IRU ERWK SUHVHQW DQG IXWXUH JHQHUDWLR

&R)7, V DSSURDFK LWKQHKRERMGHLREMHFWLYHV
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7TKURXWKHRBEMHF VWIRY) AWH U YIHVE RWOKFD W D DQVBNF R Q YHHUBRI Q V X UW &
,QGLDMRXU®HR\ZD WANK WXV WD L @MEDRIXULVKILREX W XIUMURXQ G
VKDUHG SXUSRVH DQG DFWLRQDEOH VROXWLRQV

&R)7& RUHU R XISR P S U LR/IHWVXW V FKHHV H O O M B4KJQ W\H U Q D WX R Q BIOHHQ [
* = ' HOWKXQIHBKELB+ )RREXWXIRKQGDWLRRQGDWHU\BKISG
6HUYLFHY DQG $FWLYLWLHV 1HWZRUN :$66%$1 ZKLFK KRV

7KHERUHURXEBDWHYROYWER)7, WD Q VIR UPHRKLERRYL O DVWUD
DGYLVERRGGE UL YKQUK SRWH@WWLIDIDK UREREK RV V VR WRIMQ L VW H
VRFLHWYHUQRBIFDGHML@S UL Y B WFHWRWD N HK RIOBSG YUY FRHD O D E
IRRG VI\VWHPV WUDQVIRUPDWLRQ LQ ,QGLD




7KH&R)7)HOORZSKRSUDPPH ZDVFRQFHSWXWGLXHWGEG DKW O\ F
UHVHDUERBGEDV XS SR UWHRW R[S O FOWHEH Q H UBDYWHFHRGQF U L W R
V\V W HIPVW X HFHW LI QBI® VW U X F WKUHHH P RHID/DKR Z Y WIRSE L Q HUG J R |
VHOHFWKROGDWERDQB®PHQWR UVKGE §X U D VKRG WHBEP SOHPH@
&R)76HFUHWADOLWMXWSRURP$66$1DQGHOWK X QJH tHH QO LTKUR |
JXLGHEVHDUFER O O D E RNUPRNZLOHAGIIHHD WAL IRSIU R J U D FERXHD P L Q D @WH
JHOOBPRGXNLPBUNISOPBHDQVV XU LBIQ BGHWDYRHGH\ EDYHEG)
UHSRUW

7KH.R)HHOORZIKRSUD ZIHFDUURKIB RBXJX WRRYHPEHU IROOF
E\DULJRUKRKRN RIUHY LBI@GL Q D O L \ROWKRRQN S %W § O L RIEWH UHQ Y |
|URP D URD UHHW HDUFRM BMF MW KF P DVIHDE H Q WW KSR RIQ V X O\
ZLWeKR)7PHPEH WK URJUDRPHF HLOHBUO\DSSOLFDWRR® VFHL J
IHOORBEWMHOHFANBGDQHOO X G MWXRR)7&R UHUR XBHP EH UVQ ®R W |
VX EMHFSW UAKYRD U B O VPRI P E HRVW K&R D O L W& WRHKDRPIV X B H FI\S H UAD
LQYLWRBQWWRK)HH O O KW R) 7),HO O RAF HLYGK®R Q R U D WLRKOPS S RAUK
UHV H DAXKLVQK)H O OR Z DR IBSH L QWA SZ AVGEIH F L GIHRGE G WADK)HH O O R I
WKHLU DVVLJQHG PHQWRUYV

21 WKHLIKWWOORZWOHFWMBQ/XFFHVVPRPGOHWHKBR)7)HOOR!:
SURJUDP)RE HH O O RI\G H U VRRIR BILLO-DVOH DJFRM HERFWR QFHSW XD @
PDQXVFBUS\®MLRRLWH RRQW UL BMVWKEE Y HO R SRIBQR) 7,V V XU
DQG D VXUYH\ EDVHG DQDO\WLFDO UHSRUW

IROXQWHWDIWRUEKER)7TPHPEHUY¥GHILQIHDIW RUWHAKIHH O O R ZZ/IX\L ¢
PHQWRUFRKGE@OHPEHWRY&R)7&RUHURX ® Q G K&H F U H WIODUYYIR O X Q
PHQWRUHG WKH IHOORZV WKURXJKRXW WKH SURJUDPPH

7KHIHOOR Z VFKXLCSP L Q DMOMWK IS UHVH QW BRWLRG LQROORZEHGIHY L
UHYLVLRQGSXEOLFDWYRBQUWI WKHR)7,,RUNLQIDSHBHULHALYV
RSSRUWXQLWLHV IRU IXUWKHU UHVHDUFK FROODERUDWLR

7KH&R)76 HFUHWDDNUHWV SRQVRBMKRYHUGBWYLDQ G RRG L Q D WIVRI
YHOOR ZY¥ KR $PHP7 K LIMQ F O XGHHYGH O RV8 KIBI.D O R ZIWKOLPH Z RPUDND D J YD)
VHOHFBURPHNM\FLOLWBYWRU |HQORZIHPID@WRRUGL QWD WH QY L
HGLWEBVYLSKREOLFDWER® P X QL F RWLKHDO O FRRZWV S % WWKLHQ VW L W
DQFKRUWKBHFUHW D$BL6SWD O VRO D\HDG/LIQLILEFRQMWKRSHUD
PDQDJHPH@WPRRWRSOHPMHD WRIRMKHHOORZSKRSUDPRP\FSURYL
DGPLQLVWUOPDIOHY RXDBIG HV LRSS RAKI FAD \L Q VW U X PLHI @ADXC
WKH HIITHFWLYH GHOLYHU\ Rl WKH SURJUDPPH




SANGRZ BGEIHP HOWV

7KLYRUNLSISHAWD VG HYHO RBUSG URVW KBR)7)HOORZ Y KRS U DIPX J X
1IRYHPEHU 7KURXBKQWRUWMKLBQVFKBORMWR SSRUW XW KW IGHW
SULPDWHYVHDWHKHHOORZBKIRY LGHKGRXQGDWRBMKHARQFHSWXD
ILHOG ZIRQUGIH Y H O R SPPIW® BIYS H!H Z R X GDG MWHR [ S U HR/4K H D U W IHDOAN
WRVK&R)7) ) HOORZYWKR SUDRPS UR Y L G VDLIWKK ¥ D O X DRESIRHU W X QV IRV
DQGHQJDJH.WE&LYHUMHDNHKRDRBUHNIMYR Z D WGAW W D L @IEDEF O
DIJULFX@GMXUD®SPKIPMO OR ZWIXY BJ QL | L FHIEW Q WHKEHQ GHU VW R
WKH. UWDWWWKRWLHOG EDWNEDBERRPPXQLHMIDIHP HDAMEBEDUWLF
DSSURDFKHV WR GHYHORSPHQW

7KLWW XBR X OQCR WD YEH H®R V V LELOMK RMKBID UWLFLBO® & R Q Q R W/
ZRPHQURPVKH LQWHUYHQWOR@KYYDQJIJRDRSOHJIBRQDVKLQJ
.KDSU3IDYQX3IHWEQMLRMED\PXNKDKHJDRIQGLD UV X ODQ GN K M Z
FRPSDUIMLR@DDHY ®MR IH) GD QG RUMD U G K®L VWU W D V K:\M DD,
VL Q F HUUHEDW HR X\OKW L PHK HD Y B Q GR W K D U WMKHH[S HU IH'VS BDFWDE
SHUVSHFWKIYAH U P HEKIHR X Q G D W LVRIQUW VH D LHF R U B O \JR D W M RVd
ZRPHQJIJWRXGHDGKEY$ZRUNHYYIDQZZEUNHOMDIGUPH DY RW |
FRPPXQLW\ PHPEHUV ZKR FRQWULEXWHG WKHLU WLPH DQ

*H D UMHU D W MIEEDP U DADLY K DROIHH OV S XFOX Q G D WRLWRHDD OW R R Z O H @ Kt
DFFRPS D @QLKHHGU B WW KRAL H @ GV DWWED FL O L WQWH G P HIQMER P H @ G
FRPPXQLPM\PE UVH DOVRLQFHWKDQO\DQHVKZMDYDGNIBZD\LC
6KLNVRDDR\RE63RULVXSSREXW LVPKIH UD YW K RILH ® GV IORADG L O L
DV VL VWD J DMWKH\IX G ROFNV L FDQME X S S R @VE F H V U IH®BIQW F R X G|
IRWKWHW X GKHLDPLOLDIMMAIFRPPXQLIQE YD FWLXFBRZHWIHQ Y D O
WR WKH ILHOG HQTXLU\

'H DUWKDQNR¥QVKXPIDY :HOWKXQJH, QKUK RUHJRXBHPEHR
&R)7IRKLFRQVWBRWE DRNS D O X DLEXGEKWIKWUI R X J WKEWY H O R SRIMG
ZRUNLQJ SDSHU

'H DFNQRZOHIXIHV EKI® WK X QJH UKL ORHS UR JUD PGPHHV LD Q GV H F K
JXLGD@REI®\DBKLNVRDQ\RE63DW KOR FDUR MEHEWIHUEP SOHPHQ
SDUWQBGBHOVS XRXQGDWRRPDOW.QRZOHBGIBFRR S MUWEQ UW QH
DOVR DFNQRZOHGJH *,= IRU LWV ILQDQFLDO DQG WHFKQLF

'H ZRXOWLNVHD FNQRZOPIKBREH RYWK&R)76HFUHWDW $B&$1 'LQH
%»DODP DQG -LWHQGUD .DU IRU RYHUDOO VXSSRUW GXUL

‘H DUHVSHFLUDO®MROL\DP Y DRZ KLRIWKHWV XSS FOUQMEH H G E IREMW |
VWXGXULWKER)HNHOORZYVKREUD® 7KHLUMXWHKRUWRHANQRZO
KHUXS S RBXW LVQKNHX E V H T XHRQTHH O O R ZW K QKXWRIPX QOWRFWREHU +H
VXVWDHQHDBIJHEWQFRXUBIDHPQ GXLGDEORB W UL EXWOH.GL FDRD KIHOL
DXWKRU V OHDUQLQJ SURIHVVLRQDO JURZWK DQG RYHUL



7KHLUBWW KR QFHUMKOD QR VEUDVDQGD O OSKYDLQ NR UK H LMUX S S ROUQ
JXLGD GHHULIQHBR)7)HOORZWHILBXUWH 7KHMXSSRUWGHUVSH
HQULFKMGHDUQR®IG GG OWRHH[SHULBDAR)7H)HODORKHIXLGE
DOVRYKHNKVHIKGRVXWBURIHVVQRYEZA UBKHQDWLRQ VK LIBQEDLL
GHYHORS PTHK®IW. U\DWX W KRRX OGL ARV KD GRVKD.APDURUH[WHQ
DGPLQLVWUDWLYH VXSSRUW GXULQJ KHU WHQXUH LQ

'H DOWR Q FHWKOQN$ QL WIDQ K HILURR K&R ) 76 H F U H WIRWKLHDUD F L O L
RUJD QL V DWKLSRSQRRIVQVE! Q F R X U D J HPKLGFMH O SFIGH DDAFHR Q G X FOLFYIHG F
DQGQVWLWXWYRQRQFRHERQ GXFWKQW XGKHLUDWKRWHVSHF
JUDW WIRJCS Q L @/DQ K HIIRUWRH BR Q V WPIH@W/ R UM R ER X U D J HPGHE) MR X J
JXLGDQKHRXMWRHOORZMRKS @HWDUHUKXY LARQV W U X KWILH\HY
DQGERQWLYXISSRWW\BEGLIQL | LUFDMAWW UHQJWWHK QR Q N LSDJIS HAK
ILUBWW KIRDOVERH HSMS SUHFLRMW HWH FR X U D J HORQHEDX\S S RGW LW |
VXEVHTX&RQWHOORZWHKILBAUH ZKLFRKRQWULEXNWBIWE\HW®RY H |
OHDUQLQJ DQG FRQILGHQFH

‘H DUHV S HF MDXDMWIRS® 6 $ 11 R B RV WW & O O R ZMKREUDBGRSURYL
HV V H QMWQL\DWD QD XORLIR V WD IQRIDMW H O OHFS/SRIIEVDVY D E GPHH® Q L Q JLX
HQJDJHP BDQW RO OHPWDWHLIQHI L UDW W KBROWRL Q F H WHK@®\QNHP D
&KDQGUDVHNKDGHG L FDWIEE JKONVSRQWHVHIRS S RN L\Q B H

&R)7)HOORZGKIWI REVFRQVLYVWHSSRLMIRWKHERUNLDSHUVHI
IDFLOLWDWHG WKH ILQDOLVDWLRQ DQG SUHVHQWDWLRQ F

7 K HL U YWV KORBIA [W H (XG0 SIS H F L DWR R IQH O O8RR?) 7) H O O RRZW K HYLDUD X
GLVFXVWIQREK\D UBKEI O H F WK RRIR Q W U L B/ RW HLGL RIBU J X P H WD V
LQVKBD SHAKHL UM YW KLRWJO VR DW MIKBUU L H@EVED P L R W K HLRIQ V'
HQFRXUDJHPHQW DQG VXSSRUW WKURXJKRXW WKLV MRXU

TKLHAYSUHVIVWEZRUNISOPBW UWKRRM KHXWKBQGRQRQHFH V)
UHIOHFW WKH YLHZV RI DOO FRQWULEXWRUYVY SDUWLFLSD!
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'DUGKBLVWUQDXDUDVBWRDLOGBANVP SR UWHMWWRQIDPLQLWEKHHODWI
EHW ZHHQ L FXIDW B X W U LEAHIFFDXI\DHU P L Q@A K Bl U HLDF O R VB IDQ NHAER W W R Q
SUR G X F WAIVRAGH PLVV K WK MV W WM RBIQ W H U Y H Q W HR QDXWHUEL W L R Q DIHIQ ¥ K
Z L WQKX W U LDAQLGB® + O H D U QQUQW U LW URSGI@LVY H U VHLRIXHW/GI KRDRSG X FWER Q R
IDUPLOUDFWDRRRRPPXQLW\ HDVHGL WKWIRR(QANLQIULFXO W AHD W X
5HVRX WP DJHPHQRZ D UGW ULWHRRUSWX$6+ WKURBDUWLFLSBWRQ
DQGFWLR®11 3/$ IXWULWLRQ 6HDWHWMLYBWRL GIVWHFVWQ GD UP H)WH
6FKRRO DFWLYLWLHV KHUH RQZDUGV WKH 3URJUDPPH RU :DUGK

7KHVWXG\DPLQBNHWKHRPH@®I UHSURGXBWHSTHUWLFLERQWKBWRJIUD
H[SHULHPKBIBY. XHPRJOFRIQFHQWDQWQRPYHY H WLAAK H W RHUHNKID Q
RFFXUD®RQ J\GLG HH UHDOBEHM WO UYHUKRWVHKRRRGS URGXFWRRGR XU
DJULFXCGWREDDEBVYRJIUDPFIHUWLFL S WFR®D VL KRIZRPHOQGRPP X(
IDFLOLWSIHWW R UME K& UD QV ORD\WWU R QU D PE@H D U QLQQAHRY H U\ GSDAD F WILG FO )
FKDQJHPQXWULWLRGEHKDDMWREEGHD \WWRQ | L G HAYSH FWS D WLGPHHWL Qg
FRPPXQDWWLYLQEUNDHBR LWZRW KL O DIHA/Q/RPHDV HDV W UR Q RLE
KRXVHKROG IRRG UHODWHG GHFLVLRQV

$ PL[HG PHWREGWUY D WISBUREMWXVHBGFURVVLQWH U Y HQ\U DRIQQHGN 7
FRPSDUMLR@DQBEVYGKDKH QDOWQROXGHLBRPHQJHG \HDURRPSULV|
LQWHUY HD@QMBEL FFR P S D U LY/IRWQW L F LSMIQUEG IR D) ® IWHB PHDVXUHP BB
DYDLOIREOHGMW Y H QB RW L F LASTOOWAL VD RN D FRWH KHHE® R J O REQ BP Y IV D
0" : IRRG JURRGQVXPSWRRYHKRWREG XFWARERXUFLQB®JULFXGWRBL
ZKLOH TXDOLWDWLYH HQTXLU\ H[SORUHG 3URJUDPPH H[SHULHQF

$PRQIZRPH@LWEDLURBDVXUHPHQWOE LQFUHDVRE® W R J G
UHSUHVHIPMD@LWKLQ SHYMRHDIVH J G/2YHUDOO UHFRUB®E® F U HDQ
QRQUHFRUOGIBG FO I$SQ@HH P LMHY H IDLOWAPP SURYHIGVK  PRYL QUM OHWAH Y
FDWHJRBIW BBW\Y HUALWX E VW D KW LIOEDER QLIQWH U Y ISQ WWR L S D Q RHAMW |
0" : WKUHVKROSDUHIGNK LQFRPSDULYIR®MO DIHWH U Y HIQRW\RHK RO
UHSRUMWH® \B A BHWW X W U LMD IURGQHIQQV® R U I L Y H U VA ROHHEK RSOUGRR G X F B K E
FRQVXPSRIBRQVEDNLYLWDS® LUQ AKX LDAVE HJ HW DEW KYHIJ H W CCEQDBIW KIHULX
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