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WK IKWQGWH HX OSDUWLFLEBDWLRQ
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PRELOIEWWD OVRERXMWQVXULQJ\ 11U RWLRQUWP SDWK\ d

FRPIRU\MDIHV(E\LJQLWQGHTXD%HVLJQV DQG JUHHQ FRQV\
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SK\WLFDO DELOLWLHV ~’ 7KHVHQQRY DWRO ¥W DRGRQ
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HPSKDVLWHKGD/FFHVVLIE\IL@RWQWD GDUB®WLPDWHQKDQ
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Q &U\WVWDO $VLJH

H
ULYHQ
WUXFWLRQ SUDFWLFHV

D\
® LW\

DAY
'LUHEWRU RI 3URJUDPY DQG 5HVHDUFK 3DX

PWEKRQ Q) YDOXDEOH LQVLIKWY GXULQJ PHH
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OHYHBOGNHANH Q\DVW UH QIMWHKWH WDKK
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LOMXVWLFHY DFURVYV WKH *DULVV

7TKLMPHQIISDUWQHYVRKRSWHRYP & L I\
ERWRUJDI@ W LRIQMR UWNW WD QUIREVW
IRXQGDWIRQFOXW.LWMHQ VIR UPHDWLLRY
WK DG U HFUL WLINREB D | I[HFVWDQJIJLQDO |
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N

VVD 2IILFH
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TKHDNXBNILRQIDOFHFROODERUDWLRQ
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'HSDUWAFHOHIN GHRFLOHOUYLBRYG
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ILROHRHFRYH&MNQWHIS & KHO
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VWDNHKRRB/HWDWRIWKMBEFRP LW J

'D\V RI $FWLYISUPLQYVMQGHU %DVHG
9LR O HQFH

TKLMVOREPODPSDLYPWRUXQURP

lRYHPEsH/hNRHFHIPHUq DLPWRDLYHKH IDNXUX 5HIJLRQDO 2IILFH FRQYHQHV ZLWK VWDNHKROGHUV LQ D VWU

DZDUHQHGUDOH]‘RLDNDLQHWGHUD\V Rl $FWLYLVP DJDLQVW *HQGHU %DVHG 9LROHQFH *%9

EDVHG YLROHQFH 7KH95& Z L WIKWHIV H Q VHSHH U L H Q BNW KPHH H WG Q BWZBF O RDVW W H Q C

VXSSRUWKQYLYRQGEGULYLRIOLA(SUH\DVMG RBQRIARPPLWPH
+ RV WD K&R P P LLNRQITNVI LRQIDIOFHVFKDQSBB® QQVW U X RIRQBRDG LD G XUJHQFTKH\ ILQDOLIMG
WKAHHW IZONMOHGE\ 1IDNXWBHILRQMOKEILVFXVYHRBQHVHQ WRWIDYH\RKR/P S U H K OGP BTBIQAK D@Y RO Y
&RRUGLQDWRMHZLVOZDQLNEKR FRPPXQLW\ ERWHIQ L] D WLHRML LRRRXO/O D E RALDMKREQIK R R D VW K
XQGHUVRKHPISR UWPIBOBDJIEAQ® JURXSR/XWHKIJIDQL]DMAERMNHUQPERWRE JD Q L ] DRHLGRIRIYW OHWGV
DQGHUVRQWXLVDELGLWLH@VKHDJH QLW UHIB W R Q FRX PBIIW RFRPP X QLOMD G HBEWSDUWQHU
ILJKOWDLON W 7KHUBQHHGRFWLYHMFREKDPSLRIBR/D Q DHR ® G G U H VIVIHFGW FO H Y H WIRIFHDHIG LOXEO L
HQJDPH QD QGHHEQWVZLWGLVDELO WKEHE VXA D O O HO' YHM FIHD FFH V VH 9B QIMYGi G X F D WZ R QDDK\R &\
3:'V LQVKIHJKOWD L Q% WD W KEVOOVXSSRUW VHUYLFHV DQG VD IHUWDIDIFHDU H QY ® R VWG IUD O R J

HQVXH QF O XWESHRW RKD F N &/ IK@1J DURXQED ZLWIS DUL F X R BXRQ

PHQDFH ~ 0ZDQLNL VWDWHG 2QWLIQLISHIRGWR YR HDWII-T 9DJE’QQDVDOOI]).Q®PSOLI\L
RIWUJHWHADU H@GHR/SD LIWRRQIU H YRLEHV R| 3:'V ZLWKLC

7KHPHHWLEBSKDVLYHMQFoXVEPYPIXO VRELHWDO QRUPV DQgK VWYUK RYR BMY) xp b u Nw K H

DFWLYZME’FKHFRJQW]N—H/ROIRII\DOO7KHV[H LWLV IE H V L J HVKDEHJLQQR_I(Z\KDWUFRLVI-NVFEHD
JHQGHUMD ELOLMARXWREY WHRRUH Q ? Ili'ZHUID(@GLQFOXV\NYB\VRI

FRPSUHKHQINLYWBIR DWIR FRPEDWLIFSEPPXQLSAH\UFHS DUG ggc:"'%LIJ—'WLYEDPSDLZ|QW‘KWDNHKR(
FX

0 D E L CFVO\W L YID WYl
YLROHQFH DQG SURPRWLQJ FR Q@L“\ﬁ\ ¥ BREM % 0 W BNeK HPILWY V MRRQU H DW BT H U
Q Q Q OWXBH UHVSHFMPSDWKDQG Q

DFFRXQWDELOLW\

IVXP X* HDW8 SIRU rw D\ VRI * HQGHU
$ PYLVP &DP SDLIQ

7KHFDPSMZLOBDWRVHUIRHV:H FDORQDOOXPX UHVLG HQW\
JUDVVURRWNJH P HER\P\P X Q LWWM D N H K RERVHRULYQV L Q W K LRU X F L |
GLDORJXHMG UDGLRBLVFXVVARRSDLMDLEBVSRNHYVSHURMRK H
GHVLIMBRGYRQVYMXUHVLGHQWWXPXHIJLRWEDPTRIHWEHBEDQ
VKDSLWKHARQY H U VRQIIHRYEG G Y R AR WK RM® H HIBQ 6 XL DGD 1 H U
.LVXPX 5HJLRQDO +HDG 'DYLV 2NH\R MRLGM XDOLW\ DQG KXPDQ ULJKRMM LQFOXVLYH VRFLHW\
VWDNHKROGHUYVY DW WKH SODQQLQJ PHHWLQJ
.LVXPXHQ\BR 7KHLVXPXMHJLRWQBORA 6SHFLDWWH QM D®E JLYHWR7KH rw'D\VFDPSDLUXQQLRQUWRP
SUHSDIROWUD QV IR URDBANRHHQGHIJURPRWURNHUY LFHNL O VRRORY HP BHWW RH FH P ErjW K\DJ O R E D
$FWLYRNVPDLJIMLR® WR VW HEUKDQUA W KR VBl THFWE\G YLROH@RHEL Q LW L\ W WHQIHWS R W GRLQIKI\@ G H |
WKFHRPXQLWQ®EDQFUADGHUXDOHWSKDVLWIHR®RHFRPPXQL®DVHNGR O HD@RHKBHL J KRVAR PHRQ G
3DUWQHUWHKM.QLVRIBNQGHUDLUGULYHQ FKDQJH JLUDKLWDWKHVXXFDPSDDLOWR
LVXP&R X QRY H U Q PHQ\Y Y.HQWD Q G PD[LPLJWM DBR GPSDWWUR®RIED
3DPRM®2W KIHQ LWILYDHO RF XRWQU D L V L6QRF LFDHOG ISID DW | R U®® 8RR M\ SDUWQHUVKLSY DQG RQOLQH |
DZDUHQBIERXJHQGHU EDVRIGHREBNHURQEDPSOLIVWREADPSDLJEHV LG HIQM Q F R XGH R W DM X Q HRaJ
HQVXURPHVWHREUXFVEOSRUHW Y URHVPHVVIDIGERELOLYXGERRW XSFRPLBYHQWYGW DNSD UMQWK H
VXUYLYRUYV YLROHQFH IUHH VRFLHW\ PRYHPHQW IRU D VDIHU PRUH
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1* (&' WYHV/ HIDOE HRWP $JHQGD IRU* HQGHU( TXD@W DW / 5 &
5 RXQGVDEGH

$WFUXFUR®QGWRBYHBWHG
WKH Q\DDZ5HIRWPRPPLVVLRQ
./5& UHFHQWIORRPPLVVLRQ

W R FENM{ Q WMAD FK D P S L R @/ IK®IJ
XUJHQWHHGRUFRPSUHKHQVLYH
UHIRURRUDGLEBQGHU EDVHG

GLVFULPLHQOWUHR®EK Q\D TV
oDbzV

+tHO®PWWKHRUIR®RWHWKH

PHHWEQRXJMVKRIHWIGHY HU ¥WIDNHKROGHUV LQFOXGLQJ 1*(& 81 :RPHQ WKH /DZ 6RFLHW\ Rl .HQ\D DQG WKF
DUURNWWDNHKR@GBMUGL QBEXULQJI WKH .HQ\D /DZ 5HIRUP &RPPLVVLRQYV URXQGWDEOH DGYRFDWLQJ IRU Jt

'RPHQWKM ZERFLIRWHQ\D WKH IRUIRON +RWHO

DQGHSUHVHQUWODAMKHIHRH 1R W DEW BWOQ/GHIW Y ILKF O X GKBY R FOXGHRFDRAE@EH SBROP HQ G PRIQ\V
W K$HV W R WIDGIN UTKQID WK HUWEHBD ZR 16 XFFHVSER@ UULDIHVFULP LOQDZWRUQ FK\QH QVXE GHIEXFD W |
XQGHUVBRR®GHRPIPY. AP HBGEWKLOGHH® QG DULRMKH D P SDLWERN WU VWD RBHQ EGHRD O DWR\G
WEHILQHQJIDJMJDIQGVWREOPZWKLRWSDERPETPQGLUOSMYRPRWRE P XQHWYI®D@D UH@HRRWPEBXO W XL
HQ V XIWE O L JALWWAKR Q VW L W XU 0 RIYBE- U HFQVR | W K@ U P I YVHUHRWASHYV

IXDUDQRINHQGHDXD MMG2 DY 5HFRJQLWIKBQ W H UV H FRVQ RZLDADKR WIRIRQ P V
'UHAGRP TURP GLVEULPL E%i@nguLangmwmwuﬁm@ XUBHRBROLMHKNYFRUSRYDWR QD
7KH&RPPLVVMKDVLWHK®R/HHEUUHUJHPLQ)UH(D)NIRBUULDUJ'F'IOLJSJR[XWSHW\WWWDDUWQFOXD/Q-G|
ZKLOHHQ\DJOHJIDODPHZRYRCIDPLOODZZKHURXWGDWHEH O DFFHSWHG

FROWDX®W UBNRY L\DLRPGNG U R Y L VY RQ@E HUPLZRPH Q TAK 1 R X QEEOMQ G H U WIBRUR @ I R O O D E RALDWK
DW DGYDQFUGDGHWT XD O LWy KWWRLQKHULWDQREH.Q 1+(& SOHGIW@IXSSRUNMDWHRRQ VVDBEWR
VXEVWDMWVW\QGHUﬁ§§OR\PI@QWKﬂL\@DGHTXDW\kFU@z\WIKQLFWVLV\/\DWRFLDDMEXQWDEL
W KUHHCDL ] D W IHRTX EaL J K wy D G G VBIV@GHU HRRIDEQFK H QL W L D WILONKR/JKIK WWHIGHR P P LV V LR @/ M@\
ZRPHQ DQG JLUOV ZRUNSODFH SXVKRUWVKHIITHFWIQMRUFHRHQ@WGHTXDOL
SURYL\LIGRMZAR Y LUID QUD ER Q SX E @ILAMR
$FFRUGLWRB D UHFH@MJIDO (& DOWWUH VWA JHQF\ VHFXUH ODVWLQJ VRFLDO WUDQVIRUP
DVVHVVPR{QWEWWQHHQ\DLPSOHPHQWQ‘QDJ'IF\RQVWLWXWLRQDO
/DZ5HIRURPPLVV LG PDQGDWIHRU JHQGHU UHV SRW MHY RN KFHH HW WQKER PP LV V PRIQ ¥\Z DH/
QWHUQDWHRE@D@asPHRaw EXCIHWQWIKWZR W KIHLOMUG H T X L YIRFROLGH Y H Q GHHTUX D O HW X IDXH\L | L H
2UJDQL]DWURQ DQG81 UXOWMRDFKLHYHDQLQIK®GH UK owL VHFWRUDO DSSURDFK

'RPHQ GLVFULPLQouorwFIRPRFH LQ SXEOLF VHUYLFH
FRQW L\@ R/ U | DOFFHU RMYL W L FD O 'LWRDUHIRDB®FRQHUVIVRE B QGWS\D UW Q|
DUHRYOLIMXEFRVIDPL@pz > \HRXWFRRHMKHRQGWRE®HD YRR Q VW B R WROL\WWAEDGL O GLAYH JIU® P HZ R

LOKH UL WIRDAME TFOW L F L s DWE RHF WL R QDHERRP P HQ G DIWK-RWY X L QHSER 0N L J KMQUGU HH G RRRVO C
HPSOR\PHQWG VH[XDDQGPLPHEWGLVPDQWOLWNHPIHQ\D QAHQ I R U FMH@D W L BRWKR ZDHGXL WD

UHSURGXFWLYH KHDowK FPYRWPY DQG LQFOXVLYH JRYHUQDQFH
& D@ RU & RMHAAYH $ FMRQ DV) HP LFLGH DQG * HQGHU %DVHG 9 LRMHQFH
( VFDDWA

,Q D UHV R OXMDHN H R\HKGVD W L R:QLMJO O D U P\ D W VK\WR Z EVg B HY RV KW F R X UZKEKW U D Q V FHRFGEHD O \D\Q C
*HQGHQGTXDO&RWRPLVVLR@ NLOORRAYRPHRGJILUIOMXVWRJIUDSKLHW JHGI D GCHUBL W L VHRR/P P L
KDVlWRQJ:CR\QGHP\QI&H_VMBHWKLH-R'QW.WLFFLDOMJHWWQGLQ’/M) HVSHFIIDWEMWS FRP LIQRO L C
JHQGHU FDREBQFDQEHPLFLBHWLW®DGGUHVKLNVFDODWDYRIBFRQRPLBEGVKHEVKWHIRHUDE
DIIHFWIRPHQLUD®DWGRXQBHQYLROHXREHIQFOXGHRUPM 7KH &RPPLVVLRIOOHRBU JUHDWHWHULOD (

DFURVV .HQ\D DEXWHXFRVWHFKQRORJ\ IDFEG KR B\RWEGCLNS S RIUM PV HF X ULRNAF |
YLROHQFH LQYHVWLDRQW®KBIXE OZKL ®HF N QR Z O HABKI
$FWRBEDIHUWRPLVVLRERBDV HIIRBRWRWJD QL] IDW MRK&RR D O L} DR @A\ D

.R\LH S UHWHDEJ W RHIOGAR O WERHHY &RPPLVVLI@(BIFULH/@K@ILROH(&gag $VWKMW 'D\VRI$SFWLYSIPLQ
JULHYID@L O GHW F U MEKWYLIR O HRIFHS UR S R UMWDLIRJBIRWWZHR P H Qo g DSSWFRD*(& UHDIILUPRW®RPPLWPWR

DV D JURZLQJ VRFLHWDO FBOIMEVMLUOV VWUHVVLQJ WLK@WHQBVLR@CH\/LWUVP{(%UV DQG DGYR
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5 HGHILQLQJ ( GXFDWRQ 1 * ( & VURAS' WYHIRU* HQGHU( TXDQW

,O D KLWAMSSHQUHD WW K HH Q\ D
BULPDBRRROMNHDWEHD FKMWYRFLDWLRQ
.(36+3% sqsusQQXDHDQH WHBGIWLQJ
DQ&ZROQHQAFH*(& &(2 'U 3XULW\
1JLQYSRWOLWKWRBPLVYVLRROE

DJHQIGRIM UD G L FDHLGHIW S D WIQN L H V
.HQ\DYV HGXFDWLRQ VHFWRU

$GGUHVIVERYRMVMXBIU 1IJLQOVHG

WKUNVUVW RBIBBUWXRUIW\IE DW

(36+% WR/HWQDPE LW LYRX\L RRQJ

EULGIMWHKWKIIHQGHDSLQDFFHWR

WHFKQRD®GOHDGHUMKNLBEQVLF

HGXFDWERQ SURSRVRQ8HUVFRUHG

1*(&TWWUDWHILDEQWWKHGXFDWLRQ

VHFWRRVLWLREBKRPPLVVDRD

SRZH W Z®W DMRBHQGIHDUW L@\LILWDO

OLWHD@GEHDGHURKIBRQHQ\D M*(& &(2 'U 3XULW\ 1JLQD DGGUHVVHV .(36+$ GHOHJDWHV RQ EULGJILQJ W

\R X W K DQG OHDGHUVKLS XUJLQJ LQFOXVLYH SROLFLHV WR HPSRZHU JLUOV LQ G
+HWHPDWNSWRWO  LVMKDHIHTXDALWKHNWD VVURRRWRD Gy RIUXUD

+LIJKOLIKWHQ@QWIVURZLQGLILWWODEKRBOMWT XLSEWE&DVWHER® | UD VW WDXQRBN MFROIMV HDJ-FHX O WEKLUIDVAHKVD

HFRQRPUL1IJLOQHDPSKDVIWKBWFHVYXVK WKHP DZD\ IURP WHFKQRORJ\ ILHOGV

WR/ HERORINQ G LOASIHERBUHSDULQJ
VW X G HROMG\L J L WED DYGRIRU G:& WV QD ELGVEORWKHEHY LGBV JLQBUHVHQWW GR @ DVELDHAWRY IKH VK L

VKH RXWOLQ]H:[GON'HPDLQHYHUI‘W\UUDW—G’H—QUHQGHU L QG IOIX . @V DMEBHSUDR-A\U /Y. OIRWR QL U ®©W U
XQGHUUHSWH.H@WHM/GLJLw%léRSR_\QD:@G\HWUHQJW&&H@H@DVWU&FX[\WRR/(XVWDFF.FQFH@XQL
OLWHUDF\ HVSHFLDOO\ LQ u YO ZPY h@RBHYD W RK/D O OKBRURHMAYDR WHSBIQB[SDQB8H QW R IBWKRLISJ D
FRQQHRRXQLUOMIKPDORGRGHIO7(0 'U 1JLQIMOXR GHUYV WKWH
5H|HUHQSZD_WUIDRWK&JIRPPXQLFDWQ_'FQQQUHQGHU VHHRQQ/ @ M@MHYHWVO\L WH\BWRIDYl H J XDLW® WV K H\Q J D4 HW K
$XWKRBL_\MQ\DVK|.QRWW@|ZWLO|_GLJLWWWKHUlBl(ElGUH\QRWQCD\FFHVVLEEN_\D@WmlﬂQ(ElPSRZHU|.
xs R PHQKDYPRELDWHODGHAMY¥DUWLFLSDWLRQ
RQ@WY RIZRPHRDYDWKVWDPBJIDS
Wwau\M\mL@J\yURFKDUQH\/VEJQJJJLQEMTWUDWHYRWV‘H@XFDWDR’@/QLPSRUVW[PQW\QVFRR].Q(&TIV
GLJL\M/FDEOVVWR@HHQXFDMGQDQGD’WWDPL@UJLWD@GHDGHDVKQQDPHLQ_W@WWO/(VVXGH(
FDUHHU UHDGLQHVYV VKHHILQHGE WRWLPLWBERVWIQW F O X X MWYHEHKH U HURDAY K UD ER W I
WHFK XVHUVY DQG OHDGHUYV

1* (& V$GYRFDR %HDWV) UXIW( P SRZ HUQJ 0 LQRUMHV 7 KURXJIK
( TXLVDEQH* RYHUQDQFH

,QDVLIQLILVVWRABSRZDUQVWOXVEBYHWLGH@QOWW DRPWRDV$GGLWLROKRDIQ FRBWH U YRDIQLIFGIR UMW 0 K VDY
DOOQRXQFKEBUHDWIBQHA XE FRA@WDULQIMRHUWHKHRQHFHPEH UHLQIRWKHR/YHUQP B g &LY DWRL
,OOFKDPXV FRPPXQLW\ DGGUHVVLQJ WKHLU ORHIXDWDWGLQJ PDUJLQDOL]DWLRQ

7TKLRFRYBOLZQWHKQ\DFRPP LW PMRRVE VDX WHTPH.BVQ G7 K HF U H D \R WRKQXD O F K DVPOEV F R D@WBAKEQ LR\D U N
HPSRZHULQJ PLQRULW\ JURXSYV Y LWHBLD HYV WMRRHHY\D WRXU@HR\ZD DAVQFO XV
VRFLHHWQWL@DUQDOLJYUBXEN YHTXD®GFHWR
7TKHDWLRE@DGBYG TXDO&RWRPLVVIR@G KDEHHMNH\UHVRXUFHY DQG RSSRUWXQLWLHV
DGYRFDWH IRU WKH LQFOXVLRQ RI PDUJLQDOL]JHG FRPPXQLWLHV LQ JRYHUQDQFH
TKLEURYVWKILIKOLIKW VRQJIRLARIUNQVKDSLC
yWN 11 R ZW YIHQ V WHIQMLID KHHYV W D EQMWR\PKH. QR U LDMQGEODOWLRQDO SROLF\ IRU D PRUH HTXLWDE
ODUJLQDP LPHIEIMWK U RM{ Bl X W2LLWYGIH B s RIsgstD L P HDGV
FRRUGLQDWLQJ LQLWLDWLYHV IRU WKHVH FRPPXQLWLHYV

1* (& (1<$ 25*





















