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YXH&RP S

WH (XWRRSHDQ 8QRQV FRP SHWQFH
ILDP HZ RUN WDWGH LOHV WH NQRZ BIGIH
W@ DQG DWMIXGHY QHHGHG IRU
VXWRIQDE® GHYHBSP HOW  DQG
IQORYDMRQ LQ WH EQH HFRQRP \ VHRRW/

%OXH HFRQRP \

DQHARORP LF DRAYIMHY UHDWG VR RFHDQV
VHDV DQG FRDWV

YXHIWRZ VK

WH (XWRSHDQ 8QRQV VWDMI\ [RU
SWRP RWQJ VXWWILODE®! HARQRP IF JURZ W,
DG HPSARPHMW IQ PDUH DQG
P DUMP H VHRRW Z KIB! SIRWIPAQ) RAHDQ
DQG FRDWECHRRV WP V/

YXH WL

WH NORZGGIH YDOHV — DWMGHV
FRP SHMQFHV  DQG  TXDULEDARQV
IOGLYIGXDY QHHG 1Q RUGHU VR SDUARLSDWM
IQ DQG VXSSRUN WH  VXWEIQDE®
GHYHRSP HOWRI WH EOXH HFRQRP \

+V IR SQT

WH ( XURSHDQ VXIQDELON
FRP SHWQFH [LDP HZ RN WDAWVXSSRUN
IOGLYIGXDY 1Q GHYHBRSIQI NORZ BIGIH
W@ DQG YDOXHV IRU HQYLLRQP HQWEO
VXWIIQDELDN DQG UHVSRQUE®! DPMRQ

f1IDE{Z(= s( (1G3UYs=

" LJ&RP S

WH ( XLRSHDQ [WDP HZ RUIN WADWIGHOW LHV
WH NH  GJMO FRP SHMQRHY AW HQV

QHHG | RUFRQI LGHQWRUMEFDO DQG VDIH XVH
Rl GLIMIOMAKQRBRIIHV

(&76

WH ( XURSHDQ &UHGIWT LDQV HUDQG
$FPXP XOMRQ 6\ WP

(4) 14)

( XURSHDQ 4 XD@IFDMRQV
) WDP HZ RWN

6&(" )

WH , QMLODWRQDOBVDQGDUG
SOWLIEDARQRI ( GXFDMRQ ) IHGV
Rl ( GXFDWRQ DQG 7WDIQIQ)

0 LFLR FLHGHQWDO

DVWP DOYROP H FHUMLDE®I XQWRI
GDUIQI RXVWRP HV WDWDQ EH WFNHG
UHFRIQIVHG DQG DFFXP XOWG Z WKIQ
DQG DRLRW TXDXLFDARQY
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7KLMRQVROLRDWHEKDXEHHOQUHSDUHWKIRUN3IDFNDIJHODSSLQUKH

L OWHJIJUDRMRBOXARQRAQ RXULMPXFDWRRWKHIDVPXFYURM RAVRVV
'LVFLSOLQUDQRYDWGXHADWLRDRXULWDR GHUYLFRUD 6 XVWDLQ®BBE®H
(FRQRP\ &RGH%/8(UDQ®IUHHPHIRN %* .$  +(' W
VIOQWKHWRHHYGLRUNYGIWLRODWKADHSRH WP LQ WKHQWHJURMWOR &
HFRQR®P\R S ILRWYR FDW LRRPWEXRP UL ERGXYOJD&WURDWWUBH F&S D LDQ G
3RUWXDR@GUHVHOWRDLOLQGLQOW KDUHRIKDUDFW HW K BAW HEAMZHK H Q
WKHFRIXQWU\ VBEBONDHNR Q VL GWRH B WHKHEIX U S RRAW KGR F X P HOWR
VHUBDMVKFHRPPRIQQW UR G XF\WRRSQ R MRFWS2X W VHRISDWK ZDM SR UW V
GHWDLWKEQWHJURWLGRMFRQRPRGXOHYWRFDWLWABROIPKRJULFXOI
SURYL®IRJW H J UDHNDHE®R QA KWW DRAWM U D L Q HQ DWRY GEIO XHF R Q RPQV K H
W R X U DMHPF WIRQIR | WKIR S SR UW X QR WAIPHE\H G G E@XH HFR @RB\X O HYW R
YRFDWLRQDO KLJKHU DQG OLIHORQJ WRXULVP HGXFDWLRQ DFL

(DFIQDW L BSQ@OVEK 2DH S RHUWP L QW KBIO L J Q PEHHOMZ HMKIFHR P S H W HQQHHRY

FRDVWQG@®DULWWRKXUZLWKWRBOXHFRQRPQ G KHGXFDW ISRIRIYQV L R
FXUUHQWDL O DBDKH HV S HFMRXYGWWKHIHS R BWRE L QGIBVMHVHDDG B

FXUULFRQP®\XHWMKXUY D\YEWDNHKRQOWHU YDLGIEMUHXLGMWEURXJKR X
E\WKFEKURSHIRPSHWHQBPHZRWEXH&RMSJRSHRMDQPDWH DVWUXGW X L
(QYLURQPHBMXWILSIH QF*&, 1 ($@XURSHBA&PPLVVLRQ *UHHQ&RPS
(XURSHORPPLVVDRGRWEHVHD BHQWUH DQGLJ&RPS (XURSHDQ
&RPPLVVLRQ 7KHFRPSDUDWOQDID\FRQILURKD®WHYVSLGHIHUHQBHV
JHRJUDSKARQW HJWJ X O DWFDP\HZR WDMVGHGXFDW LR P IVE PWVK KD UW Q H L
FRXQWWUKBWHHPDUNBRQV L VIWMHW V PHKLVR X U H\GRX F D VBURQ LG H V
VWURGDHUR®QGDWLIRMSHFLD GRWPISG WHQRMXL UG KBOXHFRQR P\
UHPDL@QDJPHQW®GXIILF IHPEW G GHLGN KAXQU U L DXQEEDQVHY HMBI@ UH D V
ODUJHO\ XQGHUGHYHORSHG

7KHLY®DWLBQWXALHSRDWB/W W D MKMIGER QV R O LEDMUHY® BB URYLGLC
WKHRPSUHKHQVQGH YXWPPDULKHEHIUXOJDUHDDERUBWWMIEIDUQD
8QLYHURIOWQDIJHPHQWRDWHDDERUPWVBEESQLYHURISBSOLHFGEHQFH \
*UHHFH ODER UD\WH®QLYNLRSHIJHDEBDLGHODERGD\W (77 %DUFHORC
BFKRRO7TRXULWRVSLWDQGWWVWURQRERGRUWXJBODERUBW.H3T
5HV H D IDFKR U D WIREJE K D SUMRHO O RVAWK D URIKBW K R G R Ol R) DLFFHDZOBWHN F U L E H
LQ 6HFWLRQ



7KHRYHUYLW® UXF W RUHRE) HF W LIRQ\D R IMKEFHR PP RQHV HDRHAWKR GROR
GHYHORSHEES SOEMEBK&RB%/86DUWQHBMRWS. RYW D E OWKKRIQFHSW X [
DQGROIFFRRQW ISRW L W L R/XBIQD O \AMIW KW REK UR S HEAXHFRQRBQ & NLO O
DIJHQGB FWLRRW O WXKKD UMW KR G R O/R/ DLFFHDZX QMG HU S L VE®IQ W LR Q D
VWXGBH¥WLRQ@RYLBARBDUDWLIYWHI Y RHEKSDUW BRXQ W BIGHKF DW LR
VIVWHOWJILVODWRMERDME XD O L | L WDWWILRFQLQUF DX & KDL J Q PH QWK
W KK UR S HIX@ O L | L F PWCLARHOARDUNG H V' S H FIVD MWLHRAXID@ L | L F PWADLARHOAR U N\
LOQWKISURMHARWQW WBHFWLRRUHVHYWIHFRQVROLGBRWHS /8N L QDS

W U D Q V G\DKIMHG & Q WIE RIPFSGH W H QB P H Z RIUQIWMR R K H UV IQMOJDW H Z R R W K H
W R X UNWFEWERHF W LRQQW KHWLKMH\D QD OBAEWRP SDUM[L VWRLQG HT XL UHC
FRPSHWHRGBGHQW LARMRQS UL R DILWDR/M G X F D WIQRBQU D L BHFIW L R Q
H[DPLQHRRGUDFWLFRIRDFURWWKISDUWGRXQW WKLLHYK O L J KWWLDAIV | H U D
DSSURDBPIQHM\XFFHVRRGOIOMFWLBQHYV HQKNEW RSROH®G U SDWIK Z D QG
PLFUR FUHGHREGWMIOR/OW K HOH[LEQW H JU RVEICR@FRQRFRPSHWH QG WWR
YRFDWLRROOHGXFDWLRQ® GOIFWLRXPPDULWKBULQFESRYV FRXQ\
ILQGLQBWHQWWIKFR/PPRBKDUDFW HURNWILFQ/&R RV KFRP SD UDBWQYE\ VLV
DQGBUHVHR®WWRYHUDUFKRQBOXVWR QWD P M K I DW L RRKIDS W R UW K H
FRQVROLGDWHG UHSRUW
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@7Z-) uP (OUMK2 YM U x-K

7KHEOXHFRQRRQFRPSDDHIVR QR PERV L YU MQBWMREHD @ W DDVQ GRD VW V
SXUVXHETGISULQF IRIO¥MWW DL QDE Q@ Y\BDALGRHV L O LEXQRS RR® P LV VLR G
'"LUHFWR UD W HRA-DQUH. WO BI LDJYBELVKHULHV&R D VIVQ@®D UL WW RN ULV P
LW\R VYW VLEQ@EFRQRPLVDQODIFROIR Q HMQ\BWDG H | L QR DWW LIRIMD\FKI

W K&R G H % /8D U W BRIXIQ W BhIXHOJ D YLD EHND H J L R&YUWR D WLADU V IFR DRYWAK H
*UHHIWODRG®DLQOBPRBVWOEDHP Y¥GRUW X DHG MV HUUBDWBADQQYGEF
DUFKLSHOHDUUEWEHSHROWRXUDVPSULQFGSDBHWH JL REHYOHO RSP H (G
HPSOR\PEQWHU U LMWGHQWIOWIFRQRPHP LDYREZHYHQF UHD VIRXBM\H G
Z L WMKW U X F & XX HD\DXWUHHDA R Q B @ HW W R YEIRLIDAPA/DRV LEFRL@R G L Y FOLRWRAID/W H U
VW UHWDW LORO O XMWA®R[ERVXIWUROLPDWH UHOWWES/HD OHYYAD UL QH
KHDWZDYHV DQG H[WUHPH ZHDWKHU HYHQWYV

7K HVSHU H V V XUWBH Y DWW K\NHX VW D L QRPIER D VWRXOU LWP QRORQ EHN QG H UV WRI
VROMQVHURYVJURZVBEKH PR WHUYTIRBOEWWXVWHDVVHVNEG ODWRRQ
HQYLURQPHIUNDER $DFPWULGRRV\V\8HRW H FROLLRP@D\VE B S W DGLIR @V D
WUDQVDWBRIQBIRYHUQIRQFKDURRBDVWBW®R X UMD UDCLHOWDOLVDW
WUDQVIRGRVWLQPWQRIHP HYQW L WRQLWRDQG/JH U Y GFHHO L YHRIMNH W K H L
WKHEHIDP LJF\Q HUD@EGDWNG®WR/I LFOWR X US VR MR QWRBWD FRHD O
EH\RFRQ Y HQ VKIRR/GDL 0DIEDM\D JHPWQWLRQQH T X LDIHHD X LAMWHIUD W
RI HQYLURQPHQWDO WHFKQLFDO GLJLWDO EXVLQHVV DQG VR

@d-) loxUt YMOKt M XK olk@

7ZKHQDW LB Q V® ZHS R IRIO\OIR/K D UM@D O\ WS ED @ B BINGR QN KIHQ W H J UIW L |
WKUWFRPSOHPHQWDRSHBRPSHWHQBHPHZRUNYXH&RWEKIFRPSHWHQF
IUDPHZRWRND Y L J\WWEHO YXHRQRPW&, 1 (X XURSHIRPPLVVLRQ SURYLWKN
VHFWRU VBH FK LIWHFWXXFVDXIRKEREX BR P S H W HDQUFHDAQ G H U V W IVKGHL G
EOXHFRQRMB\LJLIM@P&®D WHNO X VWD LQDE GGIVW D LIHDEXY L QHY®RYDW L
DQGRYHUQDQMHHQ&RRYMRSHBAPPLVVDRGRLGWVHD &HQW UH
FRQWULEXWHKMV FXWWMWDILQBRPSHWWHYRA®VV\VWHRKLQNIDQUXUHV
OLWH WROLWLAD@®DQGUHVSRQVLERDDWEIYW XUHI&RPS  (XURSHDQ
&RPPLVVLRQVXSSRWWAGHQWL | RF®DIW LRRIPC H W HQHFGIN YWIRWR U P D W L
PDQDJHPHQ®WP X QL FDGILRGDW A QMWD WLRIGIB/Q G UR E OWRPO Y 561D G
W R J H WK KIMK UIRUHD P H Z RDJOIOWR R X UWARRHX Q G H U V D/NRFREEH G G BIGW KPLDQU L Q H
VIVWHRMYLURQPWEWB VK BQEMYQIQ DV W UXDRWERKEWL DIRNRIWUWQDQF
DUUDQJHPHQWYV



7KH RQV R UWIRAANKX UW K HW X ZW\N BKIHU R D GXIWR S HER® DRH Q GROW K H
EOXHFRQRPQENLOQNOXWK@I% OXFHRQRBHSRUW (XURSHKEREPLVVLRC
'LUHFWRUDWHRWOQHUWG®PIDLDYGLVKHULHY WKBWXGIR XSS RDWG
"HVLJBNLOHONHOR S RIYQKYD XH R Q R P\Q GVWDW V R F LBXIHFR Q R BN L ©)XOWY H \
(XURSKMEREPLVVLR® DQGHPHUJLQYW U X RN OBWY KEK UR S HIF® DID FW
(XURSHIR@PPLVVLRE 5HJLRYDNODWHQEKBWX ®IKES VW U D WDIS SIUR BVARK
W K% O DAFHND HJ LRQ®/ KSQLRRWKMHHGLWHUUZ@HW@ 2D DEXVWDLDOX® H
HFRQRPAQLRRWKOGHGLWHUUDQHDMLQIRUKHD PP HVVDFRPSHWHQF
GHYHORSPHRW VWRWRQDR@ILJLWDORYVBEWHRRQGLRMYRQWDLEOEKBDH
JURZWK

@Z-) w-MetDK) BOt xt OHE

$F URW S D UWRRMQ W W IKBHM V H DHUFFKD JIH GLHY W H U F R QUNHIFNVH-KGRUORGXHBLY
DFDGH FELXD/ L Q W\K$X E VIHFF WFR.Y L O VIRREFLBIQW\V DY BRQND W XD UR QP H.
DGYRFDWR®ORMKHXLQW XS OH RIRY DAVRIGRHED U Q\®LWD UWEDPSEHOO
7D U D WRLQL 7KLYHUVSH E W HQNWUIRYGW QW K HDWL W L J K O LWK WY W
LQWHJIJUBWXNLORNY¥ H\RQREXUULF)XSHYMHORSPBGMSUHVE @WRDGH U
VA\VWHRLUFD Q VIR U RPBIWX RBIRRU G L QDQUIDGHP BOR/Q B G XFD VEIURY LGHU
L Q G X \DIF WARSLX\E (DEW K R URRVALAY/Q L IVQ B Y L U R Q POHIG\® B WD N H KR O (
FRQVXOWPBRQR®VWHIEDFIKQDW L ROQDSRERQ V LV WAHRQWIOW PMIGDR/® R V H U
FRRSHUDWPRRYKHD AW RM\G HF L VALR/QHG L WVRLUIR QL J QHL.GYXIF D\ L RMEKBIH D O
QHHGV Rl WKH FRDVWDO DQG PDULWLPH WRXULVP LQGXVWU\



% UTUIBIXFT_TKfQ i~ + iELFgia Ui Kt +RKFBIGFUIGE OF FTix gfi 8Kk TogeediUTU T xi fJHGHERTIIXIgfT $4& ' TKfO

-

T TAKI_CTKFO T_U‘Qx+

0 UKME_RI' xHD’'f JAT> |_ odiUfs2fTEAT_TKFO 77 %

Til_ iJ0 iBfizfafgKT g+BariafpU



7 K H) D VQIDRDH SREIMUBIU R G X KD G DV K D URIKBW K R G R O R DIPFHZAE BN L J Q/HRG
HQV XRRP SDUD BIEVERNXYOJDR U R D YWLHH S D ID@ GR U W XJOHD S S U R DWK
PL[HG PHWKRIGVYBRPELQGOYMNHVHDBRKULFP@QGPRXUDBBDO\RQWLQF
VXUYHDWGVHPL VWU X FWMOUNHHE RLAGVHHIU Y LHHZNU HV H D WK L H ZSHRO L F\
GRFXPHQWHFWRWUDW HIRLERXU P IVWK-BD\GH[LVWDED G HFLE® (7
SURJUDPPHV PDSSLQJ FXUUHQW FXUULFXOD DJDLQVW WKH FRF

7KH/ X YHRFRO O HFQWHGKWW ZRHLQVWLWRWOROYEBEAHGXFDWURFLGHU
FRPSULQHFW XOUH®ND U QURRKLIKHG X FDWIRROV L @XTDQGRVWJIUDG X |
WRXUSVURJUDPPBIWKHIHGXFDWVRQWYFOXBPOOR\BQRUJIJDQLVDW|
QDPHBXVLQH®XE®MXW KR URLMIRIVL B AV RQW QYLURQFRHQJW QOVDW I
HQJDJHG LQ FRDVWDO DQG PDULQH UHODWHG WRXULVP DFWL®

7KHQVWHQXEWUBOLIJZHBGWK®HOXH&FRS SHW HDQUAHDQ @ L WKKWX UY H\
VWUXFRIXWKHX URSHBQXARQRMNLBRVY K LFKODVVERRWHW HRQFEWR
HQYLURQPBQ@WDOLQH VFUNDRGEHFKQDPIFSHUDWVRQ OV LWBIOO O
EXVLQB@EZQQRY DWNLLRD® RF LA WBQBAPPXQLFDWLR®MYOLJQPHQ
DOOREBEXD UWWBKMQHUGMI FRID UBEQB HROGHKSHUFHLPISEUWD Q
RIWKGLIITHWNIMIB XBQ ® QW K HOLFUN ¥ R® H UD@HHG X F D \I QREQY D L O DLEWE IHW |
ODERPOMU N HKML. OMKHHSRGBGWIVHHPSKDVLWK®XOUIDDQG®SDQLWKSRUW
IRUHJ U RXHNG V OIDIOMQAEX UULFRDOXBLQWKHI HHNH SRRUWH SR UWLF X O
GHWDNOMHEBQGEQWHUNYHGH @RV K & U R D WLHDSORRRAD F H Q WRIGOMH D O O
JURXQGIQPGVHIUPPM RDOD\WKFHRPPRIUDPHZPONWHWKHLQGLBIWXDOC
UHLQIRUFLQJ UDWKHU WKDQ PHUHO\ MX[WDSRVHG

7KHHYLGH@DBN K VV X EQWL D®% X O0JDULB G XFDW LLRYIA W X W VRWQNG \
SURJUDPPE® FRXUWDHYRNKHRUWK (DBQERXWK (D VOAHBENUHJLRQV
ZHUBIQDO\¥RBSOHPHEW H/& U YUHH V S R @\WOHRW D N H K ROV H U Y QHIZHH F H
DGHVADSSLRUD KLJKHUFB®XDRI RF D W LLRYXYDVA. WXFULRBQAK H @IVU D H X V
&RUIXDW UDKH V VD OIR@&E N HWHVFRP E L QH.GWKZ R Q@HV XUY HDWKHULQJ
UHVSRQVHWRPFDGHPRBHDUQHUMPPSOR\BQBUJDQLVIDMIR QY
GHSWIQWHUYVSZEPQ KRYLW D QWL UR Q PUHQMA D LBAKE ODB PLQL VW U D
HGXFDWRRRDXWVEBO®&URDWLKIHXUULRKOBURJWPHRAG L VW U LEKWRNG/
(4) OHYHWRDQORFDMMHGEGR QVK$G UL FWDEMUM[DP L Q@B D S S HAGR/ K H
&RGH%/8KLQQASDLRWDWHGHVWHYLFHRYHUHGURIDPPHMW GQLWLDWIL
DFURMMKHGXFDVR(RIQERQW L GURIHVVGRYE OR SIPHRIW @&V OD QG
UHJLR@BRUWXDROGXFDWPRGBDRJIKLIKHU HGXWBWURQRPDULWLP}
SURJUDPEBVFRPELQHGVW ZRQOLQHYH\VUHVSRQVRW HFW XDOIG V
VWXGHQWNJRPHPSOR\HDUWGRUJDQLVDWLR@YPL VWUXEQWU K GLLHEK
DFDGHPLD UHVHDUFK FHQWUHV JRYHUQDQFH ERGLHV DQG LQC



% UTUIBIXFT_TKfQ i~ + iELFgia Ui Kt +RKFBIGFUIGE OF FTix gfi 8Kk TogeediUTU T xi fJHGHERTIIXIgfT $4& ' TKfO

-

T TAKI_CTKFO T_U‘Qx+

0 UKME_RI' xHD’'f JAT> |_ odiUfs2fTEAT_TKFO 77 %

Til_ iJ0 iBfizfafgKT g+BariafpU



$ FHQWS)OUS RR/IMKFHRQVROLGIHDSWRHBYR HI OWKWMS HF LRIPW JLVODWWA R
HG X FD WY RQDHIPQM D FED U WBRHNIQ VB OW K RW KRID W L R QDVOH®IVI | HQW K H L U
JRYHUQ DQRMHUPLQRIBWEQFKRUEBMKH URS HOLQK HE X F D WSLLRHIY K H
% RORJIQDERSHQKDIH R FVHHIWW K H& 7 6V \ VW HDRQ GV K H H | H U HEDHF HHROW K H
(XURSHAX® OLILF DWLRHARIRF D W L\R R B OHGK F D W VRR® F H Q WD\ H G
OHYHOWQWG KLIKWRXUHGXFDWMRPOHYHOQYG DQ® LI HORHDIU G XYV
DFURWKH®HY H&YVKDUBGFK LW HRWOWAD N HVPRGXOPUFUR FUHGH QG
EDVHIGQWHJUDWURQUHDEQHQHY H WD UWGRNXQWAKHV X E VHF WELHR@R/Z
VXPPDULVH HDFK QDWLRQDO V\WWHP EHIRUH GUDZLQJ RXW WK|

BZ7 «DYxY

7 K H% X QUILDD\Q\ V W HRFS H U D W& HAUK ML J K H G X F D WE.ARQ WKBRFDWLRQ
(G X F D WDLQR®U D L QHLFQN) WKHUH VF ORREF KRREOXFDWSIFR) D Q®&/ KH
1DWLRAXDDLILFPWILRHARUN KDUPRQLALMES TXDOLIL QM IRIG ORQ
OHDU QIO U X PH.Q WHIGKD W LLRRU J D Q LMHER R I H V V LFROFIX®! @ RB K HO R
ODVWBIQGRFWRWH JUHMNYS SHBR4) OHYHOW QG UHV SHF WILYWOX &7 6
LPSOHPHQVWRBWDWQREOFD W LGRHO L YW K H 8 X RiE D \U BR QX F K R FFRD O H J H
DQGUDLGHQWUHDLQBERYHWA) OHYHOWR DQGVOLJQZHBWKH. VRV
3URIHVVIRRIYV OLFUR FUH GBIQAMR\BOW O ON J X O DWHGL VWIRB@LILFDV
W\ SEXW[LVWLRIY L VRRBRR\G X G\DUWD L ¥ DQ.L G RO HRPQ @ X@ F R FOHL\D L \RW U \
(GXFDWLREFLHQFH DQG&76 EDWDHEXPXOBWHE®RUNDEDWRWKHLU
LQWURG XAKWLARQO WRILVIQVW LW XOWURY Y% ODFHD HILRFRWYILUBRRBG
FRYHURIDMQHBDQDJHPHQWLQRARPPXQLFDWIERRHGLJLMRPGHWHQF|
EXW RQO\ D OLPLWHG SUHVHQFH Rl VSHFLDOLVHG EOXH HFRQR

BAGT" XUYEY
&URDWRLIIHWWY HOB ODIUJRX Q GHDG K ZDRW QWH JUQMWZER D W B BWRMY
OHYHOWR 7KHLURDWIXD®DLILFPWLRHAR BRNWQWK&URDWIXDDLILFDW
JUDPHZRUN OLQQ@BWLRQXDOLILFDMULREN WKURXIHKDU@ROQUFRPH\
TXDOLILADWILRED QGRF FPSV L ROWDQ G DK EM F D VDIGREX F D WILFR/D
UHJXO D WHR/Q ®DTDWA4) OHY HIDQ GUD QWK R RAWRQ RRIRIKD SHFKRRO OH
FXUULFX@RRVHQWRSHU DA IWRKE S O R\ KV OHK $1G X QGX F D WILFR/Q
XQGHUSQURY IRUPQG KRUWS VN L CBQIRYL\DVRA) OHYHOWR $WKLJIKHU
HGXFDWHRA®QWH JUDMRYRHY QHEVDV L Q FOXH UL F RO WK EQW KHXDO LW
DVVXUDRQFGURJUDPPH D SISDPHZERUYM UVEHYK$IHQHRR B FLH QFRIG
+LIJIKHGBXFDW ISR @2 7KH& UR D WLHDS)RRURMB KD VLW KDIW WD Q(UD VP X V
R X W SW{ MR VYW D EUGREK WBIRW KFHU H D VRIIRQH Z7 X DO L I L EXWIKRIPE HG GRIQ J

PDWH W OQMIRL VW \WU X FWXWHRWFKRRO @Y IHKX PHOGIWW UHHVL. ¥ R& UV H
XQLWY DQG VKRUW LQWHQVLYH PRGXOHYV



BAZl x U

*UHHEH JX O U WHR/Q GKOLUK B Q & R F D W IHREQXFO WVIKRIGR B O W L RWDDROH Z R U
DOLJQHWETXDOLILPDW@HRORQJ O HIMWWDQXM-FWRUBEH U RHWH F HQ\

ODZV QRWDEDAV DQG JRYHUQKRIKHU HG XFRNQRW
DV V X U DDQF® K& D W L R/Q\DWIRPY R F D W LHRGOFD WA RDL Q QEIL | H ORHIDIU Q L
UHVSHEWDYHO\ RQKLJKHIGXFDWRQRQLW BPWGERQV DQG

VWUHQJWXRBRL W HEXIFD® \B QRIQKSIX E OLFLY HUVH O BHEREO L
+LIKHHG XFDWRRQR\ZK/B ROR BYRFHRMHULQ
9RFDWLRRYODROPDYSHDFKHORU 0DVWKA) DQRFWRO4) GHJIJUHMWK
IXO(@76LPSOHP HQ WKW DRRF D W LHREYORD WISPP@¥) OHYHOWR WKURXJ|
YRFDW WVEGBG®RO O DIHWUDLBOHQWOHNUR F U HGHIQEWROW /MDEPQ L
DUHPHUJEQWRWWXOOMFRJQIZVMBRGX MWD LROGRPSHW QPH GD W
VXSSRUMMBI@E DQW&KRBWG X OHYW H J U KMHRGX & R 6L QK L J K HG X F D WILKRHQ
QDWLRGBEOLD O\WLEEXFDWQR® LW XWLRQLY HWWALWA F WAKZRLM K H U
6FKRRROVRXULMPXFDWLG®LBRVW VHFRQGOWERFDW LRUIDL@ARKIR R O\
ILQGMKBWRJIJUDPPRYHHQHWPDQDJIJHPHEXWLQIKFRY P XQ L FD/QIERRP H
GLJLWDL@WEX WD MNKWUSHF EIQRH HF RBRPS HW HI® OHDWWHR® UL §SD W LI
SODQQLRRIDVWF®RV\VWHP FOLPDWIH/BQGVXVWDLQBEWHH UHVR
PDQDJHP HQRWOXHD U @HUWP SOR\HUSUHVVWE RRHIPDQBWKRUWH[LEO
EOHQGHG FRXUVHV DQG PLFUR FUHGHQWLDOV

BRZat Y-M

6 DLGRPE L QMW L FOD © V ODHA IXYOHDZN. MRB(® F H Q W U IDFOSLOYHHSH Q VED W K R G
$XWRQRPEFRRPPXQLWKHMKNEDUWLFYBOHORE®RDVIN@®Y O UGG L ZQ W K
GLVWOQEWXU PDQ BIQW L UR Q PRHRQ/GL @A HRFRQ GHD®X F D W URQY HU @M G
WKH0/2( 2UJDQDE DPHQG 2QJ D QDR YRFDW LRQDIOBL QJ
2 U JD Q/IDFZ RQWKRUJDQLV DWIGRQV H J U RWILARBIN L RWDIDL Q Z® I F K
HVWDEORPRIGX OPRP S H WHI @ D VIM@BG® W D F N B EVOMHHF S O L A DW R X U ERO F
PLFUR FUHGEQ®L DIOWG X FD \ELR®QJD QDR RQW K8IQLY H UB VW\H P
/268 ZKLRAKHL Q| RW RHR/@HK QLY H U V@A LHERIPU QQ /XK RUW §UFROH VLF
AXDOLILFDWBRQYQWKG R XWIKBI(&8 DQ® (& (6IUDPHZRUKM SD QLWHKS R U\
FRQF O X\GHIMKSIUL Q FESDOO HQRWH JIH® V L EE)OWXULFXOBSOHPHQWD!
WKBHJLVOINDWPHERIUNHDESSRPWEXODDQWO H[L E VRMWK\M UDQ VLW
GHSHQ®B®Q SHGDJR JIDRDWMSD W LR@WHUGLVFEBRSABDDVQ BIQQ VW L W X W
ZLOOLQJQHVYV



BXZS Uds ! YD

3 R U W XFIFDRCE L @OHOHA [W H Q \$ MWOD BRVDLFWIDQ ® M W U FP@IU L WIL® H Q \W/IL WIXKQ
X Q X V X BIQS00 VAL WD W H J LR XSREODL\FR. W ®EIO XH- RQREDWLRQUDPHZRUNV
W KHD W L REBIO&N UD W H J\ 5HS X EROZR U W XQJLDQOL VRVW K6H D WK H
7RXULBWUDWHJI\7XULVEPHBRUWXJDODQG/K&LUBKGR QR BFWLRID Q

3RUW X JKQWIHU R Q BBIDQW \'LUHFW R U D W H RGFR-QURIPRFFW L Y L W

IRUHJURXQ8WDLQDEOHIRZWRFHD QLW UDQQRY DVWGLRQWI
WUDQV IR U PKXP DRQF D TIXDDQ | L FIDAWWHRRV\VWHP ERYHGQ DDE & U H
VWUR QDA QHBWKEB % MHXFRQRMIHQB®D WKHIXBSHDWHH® D KH
HGXFDWIQRSQUDLYL\QWHR HIHUH Q/MMIGH!) RS HUDWHKE76V\VWBR GV
SURJUHVDGRSOPLFUR FUHGH@WRD® §UFOH WIKRIRKIKKHGXFD WL
SRO\WHFKQLF DQG 9(7 LQVWLWXWLRQV

7KIWFDRMWRXUHGKXFDWERQVLGHDPERWGIRIW L R YD L'VWHB¥R *H |
GHVWDW @WGKEDGER - QB LD (& @ 3 R U W XID3 VW XGH@WR OO
LKLIJKHEXFDWQRQ RIZKRPDURXQGO/W XIGAV KHHU Y LEHD GG R XJK O
KD@®IWKRNVGWRXULVP WBHGRDW B BRVKW HXD U WDOHAS B F K HIDQR® Q MV H QMWK
0D V WHHY HHOW KHHG X FDWR B OBIOR QG X AW WEGD W L RE B RR WQWBK RW O\

RIWKBIQDO\SHRBJUDPPRIFOEGKH VNLOCARXHBENVRRSGHW H QK HOH

VKRDRH[SOLRWHJIJURMEIORKM HFREROW H( OMHRPSHWHRBRRVW
GHYHO RKHEWR X U HGX F D WARP E L QZH.GWD U L W HR}Y L U R Q PRIW RID\DW L
VSHFLDOLVDR/WRIA/S OMVKHR O LW «G § HERAMKRRIORXULNV®GDULWLP
7THFKQRORKBROLW«BO&RRPEWXBQLYHURISWHLDRGVKBQLY HURILW
$OJDWKHBRUW X JBHDBQ RWLKH U HE R QM L VAL MIGKRRIW K$SIIU WIRMIQ W D L H
VW U R/QWU D WD IQIEFV W L W KRAKLQRGYIDVOR R [ Z WWKQ H Y HQD J P H QDMH@ D U J H C
SURJUDPPH GHSHARGHIAXQWHJU MW IWR@D YLURQPBQWBPIALQH VFLFE
FRPSHWHQFHV LGHQWLILHG DV ERWK WKH KLJKHVW SULRULW\

BIZ o) Yx  0) YXYOF x~+0~ U 3 e OYEWM
~aF K~

5HDERPSDUDWLKADW L FQDWHELMV S ORMV K D UFIGD U D F W H)W IUNCWIDENH

DQFKRUKMEKMDPHXURSHDQFKLWHFWMXU4) (&76DQGVKPbhRO R JIUDG

&RSHQKDSHRFHVVHEKLFEKURYLBRIFPRQH IHUHSRLHIR F U H GO MWDH@G

OHDUQLQJ RXMWFRRPOHWERQER XULVRVFRQVLVVERYUWDOMRWHOGHYHOV
WRDQGBLJKWRXUHGXFDWWRNROHYH®R JLYLWBEFHRQVRUDNMWPEDORBG

ZLWKLQ ZKLFK WR GHVLJQ VWDFNDEOH PRGXOHV



7HUGYHW\VWISRIRY LG WWH DY %D UWILHDIBP DV LR WP R GG DOH D U @LQYEN K H
YDOL G RWLHIU ®XWF RHYHIK H UL FUR FUH GIHORRVE &R U P DPROG L I L H G
DVD VHSDUDWBOL I LFWVSHRX UWKKIEHFLVERB VW UDNSG WD JRJDBIZO
RUJD QL V DUDLVRNHIEDH J D@ D FAKR X Q W KM H [ L EW ® QWD WEI XN LDOWH D G \
H[L VIS LQF DR@H\WMD W R/ UD Q WIKIDOH [ L ELOWRKHUARRMSHWHQFH ELC
SURYLVLRQ 7KH WDEOH EHORZ VXPPDULVHV WKH FRPSDULVRQ

) O™ o+ éo, HEA <& SLEgTWMLﬁ' & BEaG™, Y™, [ a™00O™
é%, Uy ! oqg a -a! o ’ oA Vs | 9 2 79 91 A Ee é%UA) Aha | Ae
1 o b ’ A R OT >4
BU# B0 az 0, %2, &EA ™ ZIN
S > e RN o
(E, &y i1 o . 2 : A e e gaT! 9 eéUJe é38A 1, « 8%
aa-a % occh A Bee €0, &EA % ™ 6o HEA, Ae O BO™
o ée, GEA 32 ° Ya A, 0Y az
6Y qEe, &EA, % ZEOOEWM | YAEAS
s rea L s OEA = Ol ) T by B
° , 0 A, YaNh EesEU Y : o UV ™5 3, Ae YCELA
° az « E6LY™
‘HA;H 'HU, A ;. 6 A f°A Z #EUA | %0 Y& OOEH™ |
z0 A ° g a% HU, A« ;6 | AEeé%bY4 o » ZIM D) q aA-lE«Uv ™5 3%
° L HzZf © qa,A) ! az LM (1, 00 UN HN
B, &EA, v MAZ&) a0 o
1 ' aEeUYA 1 «OMEA . YaN9o ATWZAD:YaLEAD
Al & () N= ¥ ! ' o Tl O i
SEGs, % Zzajaren G WeunU | oEpam A, Ae ga 1! 1 ‘v; iy 7 AA*L'E m
+EAEA O «&EAS%A q a OEsVEA! 'U ?—;%, s YOEWL
1'[ : U# az o EELY™Y
UERe ™™
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6RXUFH RZQ HODERUDWLRQ EDVHG RQ WKH
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7RPRYHURPNVKEBEVW FIRFSM W H QFEBIPHZ RWRD/QR S HU D W WHR@EONV R X ULV F
HGXFDWUIRBRQVRU\GHYMORSHEQVROLE&ERWBHG/8KNLOOS 'UDZLQRQ

%OXH&RPHHHQE&RPEEA IJ&RS DQGQIRUFENEKHOXFARQRMBNLOOWYBQ G

WKBDWLRRQHW®E VHD WKKEDSLGHQWLIINHWFRPSHWHVRUWKMXVWDLQD!
GHYHOR SRIMERXUDWPEOXH HFRQRPWRUWHVIHURUJD Q LL\QHBRX SUL QFL ST
VNLIF®OWHJRUHBY LUR Q PH@EVDUL Q H V AANHLGINGH\F KD@R.G ® S H U D WY R QD @\
GLJLWNDLADQE XVLQBYEQRYDWYRQOIYWKLIWKRVV FXWRXQVRFLDO
FXOWBQBRPPXQLFDWLBBNXUWKQYRXJWKRYWLIR®QD O\$BVWLFIXQD L
W K HU H HINQ W H U YDLGH® @W K BIR U W X J XOHDWHL R@DI® V KRISL FKXW U H VKXHP® Q

FHQWBRBSHWHQXFREVHPSDWRROODERDQ®WHRQW LR QV K LGH ¥ X IORG LH
WKURMJEH UL HQMDLUWD@D G ERP SHW H @R NVHB26 O XH&RRE SHW QKN W H |
DQLQGLFDARYMLHOQBGUHFRPPHQG@HGH YWRWKDWD@HPDSSHILUHFW:
RQWR H[LVWLQJ SURJUDPPHV DQG XVHG DV WKH EDVLV IRU PLF

%O7RBLWLIQLILRVEWMQWKHQUABHV S H,FRBUR Y LEBHND UHRSF D E X\U R D'W
PDNHVKGDWLRD® QD O\&HYHFRRS D U CCEDEWH P R QOWWHR/E WX H HFRQRI
FRPSHWHRBHQKHUHMWHUGLVFHOOLQORQPMQRVZDOH G LHL Q@ DW D
OLWHRSHUDWVRQDBXVLQHYQRYDMWQERPP XQLFDPXIWVREHFRPELQHG
UDWKHU WKDQ WDXJKW LQ LVRODWLRQ 7KH IXOO PDS LV UHSUF

7TDEOH &RGH%/8( 6NLOOV DQG &RPSHWHQFH ODS 2YHUYLHZV |
SURMHFW &RXQWULHYV

6RXUFH RZQ HODERUDWLRQ EDVHG RQ WKH Q
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7KH)DW L R@QDXGERIYY HURGDFO HBEUH U D BRF&MPD @& W KLIQPY S% XVLQH V\
PDQDJHPEBQ®&RPPXQLFFRPEAWHQMWMRXUSURGEFHWHORSPEHQMHWLQ
D W W U CPFQUIRIG P W@AMD N H K RRGOINE RVPGILRBRIP® X Q L F ZW\WRRX U LV W V
DUHLGHODOXBIGGERPSDUDWIHCEDRYLGABLURQP HEQWIDIMQG HFK QL FI
FRPSHWHDEMNWBNE LJKIOPS R UVEDQMD U @DHWD\G H FOLG® P S O R\B O VNHW
DUKQHYHQBSUHVHQRAHEU L BXQHWHFKQRBDDWVRHVX¥BRVPDULQH
HTXLSPRGWUDW DRRE® | UBFWXRIH. QW H QW& MR W W ORRZWWHPDQGRP
WRXUHPBOR\HBKRSODBFHHDWRSKDROQPDQDJH WGLNOWP®&XVWDLQDEL
U H O DARHPG H W H DI IS W WHHRIQDV L VDNFR QWIKSHD U WIORXUIQ W G L H M E QVIR\UIP V
FRQVROLGDWHG JDS DQDO\VLYV
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7KHIJDSDQDO\WMAMK B QD O\\W RRJBRIOH D F R D W L RIGIBERIAVER | W K VYQ W K H WL V
FRPSDWHKFRPSHW HQHFHWGR V X VW D L DREIMDED U L WW RN UZ V\RAKK R V H
FXUUHQMOHE@BEFDWDRRQUDLBURY L \BIORMK RFRIBG G X AVQIEGI SHQ G BQ W
H D FFKR X Q WVKIHQ D O \S/WIR/G JDFJHH P D U NIPFEEQY H US HRWVX K HFRD @ HRUJD QL V H
L Q WARK U WH HRINUHS UH V H Q WIORE R B @Y X J YHOWF D W PRGBS OJ X D Q W LWIKH.&
SDWWHWIDUWLFOODR®O\ RIWKBQDO\WHRXUBURJUDPPEFWRUSRUD
EOXH VRNROQWRQW QYLURWHQEBDULQH V FARFREHEF EW UHG H QWD WL H C
W KWL Q JFORV WL JQL | LJDDERVE RWHKP SOR\B QB [S H U W&/Q W L EL\HHE J KRWW H Q
LQWHUYLHDHHYG MXIPWU UR@YXP E HW\KTFX D O L WELW I Q RV IDVF KLK)E K H
RWKHU SDUWQHU FRXQWULHYV

DZZo@D X YEE Do DX tx ~ M

$FURDYODYFRP S OHWHBR WKFHX UUISQWY LV MRRP S D U D WMYIHROQUH Q H U D
WRXUDQRYHUYLFH FRPESHRWHQ@KHWH F O XRK UBVYR G )XGFHY HOR SPEGQ W
PDQDJHPH®NWWLQBWDRRQDQER SHUDW MRRXW IPMPUNHWIL@EUDQGLQ
FXVWRRFHUYDRM;RPP XQLFDSVULARNMNEQD JHP H@WUHSUHQMHX®MKIYS F
LQQRYDWLBROQWRPP XQLFDIMRYR X ULNQGY WD N HK RIGG B UH P HIQXW V H
FRPSHWHQ@H¥RQFHQWURWHREULKXRVSLWDQIGEXVLQHVY DGPLQL
SURJUDPPRBI&(' LHOGV DQG DQERQILWRDQWQRIWKS$D UW QH
FR X Q WILW WY UMW RS U RV KWW\ VW HPOVU HDGR Y DERHQ VW LWR YERGDORJILF
IRXQGDWLRQ IRU IXUWKHU LQWHJUDWLRQ

DAZo@D t Ye=YID X t X ~ M

$ VHFROWGRIFRP SHWHDFSINROGD UW LLIDFR\Q V L \RUHP SR D O M HF & H V
7KHVIHQFOXGNMWDLGBEWH QPIVQERIHP HQWF X O D B \HFRKURR D FKHD/U W
GHVWLQDRVUDBG OHBE L URQEDIZ® U H QW K¥V R IGD WD G L J LWRRIQED Q G

VSDWLD® SSTONB D WILVRMQ'Q D JH P HIQQAE VR O DARIQGV RQMR DV WO DQ QRQ J
VXVWDLOREDGE KD UDFWHUWKMFRPS8WHQ¥UNMLFHOHFWLYHKNLDOL
VHPLQDRQGLYTXODQILROWLRQRQJ GREUFHEPH JLR YSOIGLQEWLDW
UD W KWMKIDOVF R Q V L VMAID@AX R BAVK AR UW R X U IEXRJ U L F X7GOHB S D Q LWHKS R U\
FDSW XWHKWKD UG IGD J Q BV L WK R E OLH@R WH U HG KWF DU RUWH OH Y D
WRSLFV EXW WKH ODFN RI FXUULFXODU FRKHUHQFH DQG FRPSH



DAZc@D o YA X tx ~ M WD DB Yiu~ M

7KHPRVWXE VW DIDQVERQV L VIDISFRQ F HUKFRBHWHQFKPWRVELVWLQJXI
EOXH HFRWRRUILWPER Q@ W L RIOXOU B P RW KFHD U WIRMQ WW K HIVRHIF O X G +
RFHDMQ G DULQH HFR\ONWHBDUWIRXUISUPRIHVVLREBYWWHP PRQGHG
LQW HJ UFDRMDWGRIQOP D QDJHP HHDW L WY BB WIODQ QEQ 1 P MVE D S W DDMLR Q
UHVLO L EFGRH/ @/HD\DW L Q DAX VRMPVL. PDEDHHPRPWULQREGRDVWHVOR X UFH
WRXULVP VHB® ¥LURQ PGS BWV HVVPHEN GHRVEDERRAGHVWLQDW
SODQQMXN\VWHPDXWHEI HQYLURQPBQBMRX UIGMPWPDUL YW IHWY G
RSHUDWULIRED®D JH P IDQW KHHW K R FAL V LRDRID J H P BIQ BL O GIOQ WHH U DLW L
IUDJLROOHUL Q4O YLUR Q P HIQNYABIE VH Q FDHMH V S HF LYDIOIQ@\L | LE B DIVX WHK H \
FRUUHVSRQBRRXFRP S HW HREWWH H G HFRAWV KGIR QH UR/ X V W D L QRIBLKOHL W
SDUWQHU FRXQWULHVY FRDVWDO GHVWLQDWLRQV

DBZ0) Yx  ~fxe (ife XYD Y ~

% H Q H BAKKS H F VINLIFO 8® LI R XWW U X F VKIUND@H ¥ R R ¥ RW R GO U WRRHMQ W U L|
7KHLUUMWKBAHDNMI[SOLFQWHJUBRWYLREBOXH HFR®RBF HSVW H®ID UQH |
HQFRXQWIHIP HRMXV W D L QRO DO L BRIQ WHLQWMK ROKW\ V W HIRILLFP H Z RAKND W
FRQQHWWXUUWWRPW KPDULWYRAWRQY LUR QPSRONBEDE RDVIWDMHUQDQF
7KHVHFRQGOLQV X I1LALGMDNW G LV F L\8 R X Q DMEX¥F\D WILHRRDD L RV W LW X W L
VHSDUDWRHED ULQFLHQRHY LURQ FPHDIWDBPHARJIUD SKOD Q MG L JL WL
V\V W HPK/L PKKBIH S R UGH/Q VNN KWL Q PR MP S R U W IMBW XEJDWU Z KWV K L U G
LVWKMHQGHU RVYHOH[LPBEXODRUPDWY®LFUR FUHGHARSLARDH DSL G
DGDSW DWRLHRFQV R KD Q JHKHR X UMM K$H U V L \OWW BEEGIW Z HMHIQH WS UD F W L |

PRVWVURRU®AL F XL.AW KHH B HN) W H U Y LAKZWUAK U UQLIF M P DW@WR K HR U H W
DQG GLVFRQQHFWHG IURP UHDO RSHUDWLRQDO GDWD DQG ILH
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BRXUFH RZQ HODERUDWLRQ EDVHG RQ WKH QD
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7KHDD QDOWUWY Q VIOPWRRAQ VL WIHRVSW L R WIWVDLQUEBYGRUVE®LIKW
GLITHURQ®X O D\ELHRYGHE D U WRRNQ WKMNWHEOXH HFRQRPMBMFR XU LV
SURIHVVLREEBDWLWHDDBRDULQH HFR\D\XMWHPQ A QY P IDVGHD S W DIVQLR Q
UHVLO LIHGFRD VVEBIO WL Q DWLRYY L FIREOVNEDO QQDQEHFRV\VWHP ED
DSSURDFKA&HWS DWLIDWMR GDWD GG HYMQ QOD/IIRIG P EFQWWHR X UBMR G X F\
GHVLDQ®RZ LP IR Y DRALLRQHFRY RPQVR X URBPF UD WRRQMNV B HH W\
DQRSHUDWRRDDKWQB Y& LVLMIRLD JH P HHQWK DFAME WDNHKRRGBDER U D
7KHFRQYHUJRIGWHSHLRUDWURIVYHQ G H S H Q@Y MY QIXGLL\RQ IR IW K H

PRVMP SR U WIDQGLRIWWKWHQ W K HEH ¥ D XMW G L F VW BWL Q JWDHID URRSG X O D L
IUDPHZFEDM HD QL QJWVHUMEED UWBRNIQ WIK HVH P D L (L&D S W VERCRF D C
FRQGLWLKRIRUW X JXHSFRWBNVZRVHISRL RAHP S KD WIR/KY KD UBIH Q G D
L @O DMHON LURQ DHIBDDQQH V FIRPGHW HIQ B RIDW KKHH DRSIW KSHU L R O L WW
DQG UHLQIREERMBDWLRQDDOGRZRURQKRSYU JXIHRW KHH[ S O EXIOM L YRD W L
KXPDQ FHQWQBE®WHUSHFRPSB W HQWFPSYDWERROODERUDHDUIRQLR Q"
EXLOGWEUR¥I[SHULHGWREOHP EDY& GWH U G LV RLIDW QIB KMKID Q
WUHDWLQJ WKHP DV LQQDWH WUDLWYV






(DF KQ D W L RIIBBARIGH Q W H[IDHPG ORI RR G U D F WALIE BB P R Q V WKURDAR B X H
HFRQRPRPSHWHRFEMGHOLYHQR&/HUGLVFALEOXQ@IUSUDFWLFH RUL
IR UP DTDW HAQR J H WK KR [HD P S OHOR BV K DWKSHD U WRORIMIQ WE RGHRWIX | | HWR P
DW R VODERNLQ QR Y DEAKWRI@ B OD RNV \VW H P P WLEV WIUGIY KRRVWHOHY D Q
LQLWLDWS Y HWOBBW KPDUJLRNP D L Q VW WHDX¥U H\GRX FDW.IER RVWJUD G X
VSHFLDOLSDWMRIGW EDNRGWLQXLQJ MUP DRDW KWMKDQQW K R UH
FXUULEXOXP

,Q % XOQUIDDLQWHUGLVFESPHIQB®RIJUDPPHXFKV 0DULW P LQ PO\G
,QWHUQDWLR®BQLYHURILWRQRPLFY¥DUQD6XVWDLQHEGR S PBQ®/
7RXULV.RQVW CBQW VQ BYWV/KN UR IBWXPHRQ G& U X I6\KHGD Q DJH P HOWKN R O D
9DSWVDRDRBOEDGHRKRERZOXH HF REREPW MKW WELQ@LOQEB8DULWLP!
RSHUDWIDREMHPEHGGIHEFRQRPHB YLUR Q PIHGNDDMQ V S R UW FRWIUH. G WE
HYHDKHUKOBPRDVWDO WRXUBVR MSMHFRHMWWDEOYH QY& URDWQWHUUH
,WDO\ &URDRWMLHDFODW H6NQQ® Y DODQEWQQRY D OPADHS HD\Q G($372
%/8( GHPRQVWWRWM E RGNV W U\ BIDON ME UG Q QVIKQIR OFD GHP L H\
ZRUNVKBRO®RXFKHU BDASERDOR Q J XIQG N H LBWLRAV\L WIWR @8IQ L Y H URIL W\
5LMHNDFX ®RW\RXULVO®GER/SLWDDQWIHPHQWHHFRHKILQROWLRE®BRUW
KLJKOLUBWM UG LV KIS HQBWRNA U D P WHK\DW U HBGL GRBIULWNPRZOHG J
DQG® R XUIWIRPHD W L RIDDPED SRG LV \WOQ LDUR/ISWK H'QWVS D UW FRH RRWMNQ G
ODULWQBPBDJIHPHODIWFR X UNRDEOXHJRZWR & X VWD L Q B RDYMMD\® QR H
PDULQH HQYL PRPOQPHEWHRPIPMDQRIJUPBKLGROOXWQEQYXLNEGRUW
VHUY LRHKSQ LY H IRMWWSHH J H DI®S D U W PRIDRW U LAFRQRP DEMGD QD JHPHQ V
FRPELQDQUWDLGBEBEBRSRAQMWI RQFPDMDIBPEQWRXUSOP Q QL ) J
DQ®OWHUQRWRNIMWRXULDOGVKBQLYHUNIBWWUEBSDUWPRIQWXULVP
$GPLQLVW WQWIHR QS MS®INQ QLMW D L YBRXKOBYRE, 6 FRPSOHPHQW
E\W KWW URIGID G L @ KRNV S L WRDSHLUWWD\WHRDLY V. U R Q PRAUQIW R OV MWQ IBROAH D U F-
ERGLHV WR KRVW SLORW DQG H[SHULHQWLDO WUDLQLQJ

6SD® I HWKRR VM[S O L EDWEEWDOCGRG W | R/GHRL Y H IRUGEE\7IR XULVP 0DUL
6FLHQGERXEOH GWUUDFMGFXLSHVFOWWHSQLYHWRMBWUFHBOROWDLQDE
% OXFRQRRKDMKHHQHULIH 7QDXW WHFD O SWIRIBIWYWRQPROURJUDPPH
ZKLAKOWUDLRWHGU SURIHVVLRQBEYHQ G/ME FNIREPHDWKHE9LUJIHQ
GHORDQGHGBDWULWDSHFLDO L@EWMR). QREOHY®GPDUMVWLQDWQRQ V
6SDLOQLVY(W OHE®G)OH FUR FUHGWR(M 8D RMEGEXH) 6L UF XEFRQ RPQOLQH
FRXUMDHQGVKK,)30DU WLARSRUGWRO WUDI®DG X OSWRIH D P PAHOH V H
H[DP S OLHOVO X VW KIHK \WED Q RHG H O L PRRIB\IHOM. QWHU G L V BLHSIQJHMB/O GHP L F
FKDLYWPLFUR FUHGERMMOUDAYQ@KREWRIHVVERRDOHW K RR/GH % /8 (
VHHNV WR JHQHUDOLVH



,Q3RUWXED®HFRQRPRPSHWHRBRRVWGYDQEHKE UWR XUHGXFDWWVRQ
FRPELQ@H®PKDOULWHPK LUR Q FRHERDD/MIHFLDOLYRWDREQMP S QAM\F O X G F
WKSQLYHUWRMEDID U YRIL @B K H OLRBIX VW D L GIDEXER Q RPEHD % OXHYHOR S H
ZLW KALKPK UR S F8IDQ Y H URVW WAH DIVO O L D Q BHS O L PIGVE@\H WWR ®UD \DFE O X H

LQGXVWKBROLW «GEHERAMKRRIORXULNV@GDULWIZRHAKQR @RIL\FELQN V
WRXUDQ® HF U H Z\WWRU L W PW L YO QVELHWKD | HWHN V FXGIGLVN PDQDJHP|
WHFKQL WS LY HURISWN LURVWHWRXULYPQDJIJHPHQWBODQQEZRUFK

LOQWHJPDWHYEERDVMDDD JHP HH@W L UR Q PS-RIOWEX®/ RXUGYPLWDOLVE
DQ®& KIROLW «G BIRLRP ESWWRIJUDPP®G Y H Q WRXK DQRR D W X/ SR UD/IO\G Q

WRXULVYEXUDQG®DWXDDIOIMKLFKPEHG,6 HFRORILRG LY HIUQ®WW X UH
FRQVHUYB®RWRPIDGRI PRQVWDG®MME GHREWN VIARBHDF WIQHEHN LR QL
YDOLGRBRURQKMRABRQYHSQRGLF\P DWHIJH/D U FHKGEXAD B R BY G X WYRUN V W
WKHQGLRQW XUIDFKHP SRUWBQHSHULHBGRQO DERNPBXRBQ FHQWU
OHDUQLQJ 7DEOH VXPPDULVHV WKH WUDQVIHUDEOH IHDWXUH

OfFug 2. : bb* o b 7& o [u8 q#T
bf[ - g $. ¥ -0 8 +q

Z#.**C: #TF. $b[~"-e
"0 [* uyu-C #@ ¢
*N$. [~*@BAT. u

*..0.WweZ&no

$ *.ZCue puwiFbag . e C* fuerd
eb X TQ*e 8&"&T - C¢¢:
qu@n e B -
~d QT o fl€ g6
nb:qZZ.wF=l XoqAE BZ. £: ¢: Z ¢z
E[ :.Z.[<©l[Cb8~@ .:. [ . 7 88 QbeT*:. [* -bfdze
PhfZ $b[bZGUAE [ :.Z.[- R "0 [* yu- ¢ #@
I[dA b8 X qu o f oz A S
*ZCog -0

- 3@ @ev gZ Gdpu "n$3C #T. T#. TC: &
$q*.[CB X & - $Q#Teae & . #T[*. *
*f Tw g ZGhiq*.[€CT

b fqdZ p
*.iq.e& S Z pPZ.6[ZD[Z.[~T
nb¥F~$@ G "n.a- ¢~:q-®[& v Q@F.q
* bqQ@dn ZT ® [*.'n.C[CE
@z [B.[9*T d¢:

7TDEOH *RRG SUDFWLFHY DQG WKHLU WUDQVIHUDEOH IHDWXL

FRXQWULHYV
BRXUFH RZQ HODERUDWLRQ EDVHG RQ WKH QI



7KHVUDQVIHUDBOXBIWRVR QVLVWKBWU R QUO MWL FPWPEHRHRVYV ERWGH |
FURVV VHARRRKRWUDMARDARQ F UWNLHDIDSH Q GI P S O R\ D ELFOH GIAD W KKLD Q
UHPDLQEQUHWK H R U HX\WLH@DHD[ L EFOUHP DWAFRVDFDGHPEZRVN VKPS ¥ UR
FUHGHQMQ.® R WVOU D L FIREIQ KX F D VI L RIGD G X VDMUR Q Q R Y DIFLIRRQV W H P!
DQ®HPDDGDSWDEORYNY HOR/MS URIHV VMDD QLR KHG X FD WIKRIQY H
IHDWXUHV FRQVWLWXWH D SUDFWLFDO WHPSODWH IRU WKH FRC
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7KH)DWLREBRDWYDYSH KD UWEUD WRQER XWKRRVIS SUR S UHDAS RW R H
W KIHG H Q W1D SHW® RWKHK RO H VDB B RIGRHG HJ USIBIRID PP HEX W KIKD H[LE O
SURJUH\QMYHHI URIEQ R B HF REORPS HW HIQFWM RL VWILRDIG HB QRERFD W L R C
SURYLWIRIRRRIG X CEDUINKZDQMBLFUR FUHGHIQMWR DG B XNRRIQBZ VY HF W
IJURRVKBHJLV ODQMONNE MW LR@KLFKKRZHVGK BIWHSD UWQWW B® UHD G
VXSSRBREXODOHDBDUQLQJ RXMIFLRPBVPGR Q6 E D \DHG X PWQ BIQQ GUR P
WKHRRG SUDFNWLEHEHFWLRALPAKKRZMX DWDFNBEDAWLFH RRUPDWY
DUH WKH PRVW HIIHFWLYH GHOLYHU\ PHFKDQLVPYV

7ZRFRPSOHPHQWIUBIUPRGRQWFYFEURWYKHHSRWWKMLUWEKD Q PV
H[LVWLRXUBAH QV HUWBIHFL DPLNWRS FU H GMQIAE DDSMWF I OLSVG H Q WILQL H
WKBQDO\VLWKBSSURDBK XVWWN BWKEEX OJD PRIGGE XLEWWKH RXULVP
"HV W L Q DOMICROY HP HIORXK UDMW KB QLY HURI(WRQRPLFID UQDQZKLFEQ
LQWHUGLV PR @ WBXVWDLQDEOBHPHRQ®RDVWROULBB GVKPEO XH
(FROQRPAWWUXFWRWHREUR FUHGRHRQKETE@®WQ G OHIIMLRRXUNKWHFRQG
GHYHORGMZ QWHU G LV FIRXQXMMKP R G X ODWU X F WQ@UKH FKD FRR G X O H
IXQFWLLRDWYLQGHSHQMBIHFWR FUHG HROWLO\OWEY DWW BHE O J D ULRDS LW D C
ODQDJHPHQWK&ERQWR [WKWOXARQRPRRGHIILYRIQH (&F R G X ODMW K H
9DUGBGDLYHWMOLWODJIHP HD@ME\W KIHLY H P R &/XMOHK FSVUXRUSR \QHABKBHS D Q L V K
UHSREB®WXH HFR®RPNBRBWBBRV\VWHPL DG B S RQVQIE H V L O LGILQE M/ T
WRRIRW XVWDLEGRPUWRE U LE/PXW R X U ISR G XGFWW LDQ EQQRYDWQRQ
PDULWLPH VDIHW\ HWKLFV DQG YLVLWRU PDQDJHPHQW

$VWDQGDUGKR¥WILAMRUUHVSRQEQBUFUR FUHGBA@WHOTES URY LIS H V
FRPPRGHVLW® PS OMKMEHYE HD GD SWHRE O O VBIDRHN VBLLR/AV ID@REHO H Q G H ¢
GHOLEMUW U\ MXBUR S R URVNLR@WIDFBQ GHSHQ G H R XMYM¥XQMEHFLILF
O HD U @RXQVF R PMIVD F KLQ® V V H V V FPHHOWK R (E\V7 6Z R UNR DDB) BV KW O X H& R P ¢
FRPSHWHDGE YV HVAKHLEW D Q G D U ALK IDMIARMPIN. Q FRG X QD D P H Z RWRN
RSHUDWHRWNGLITHUMRYHY BQEQVW LW RRQREGDNIKSDUWBRXQWULI
& U R D WLHB RDUB/EDK V H IIKIDW D ORIFRID F ULHQWH J URDSAWN IRRDS'S HABR G X FDW L |
OHYHBSYURG XEEGE&E DSWRIGR. QZDEOHZKLFKSS O ZHWHRKL QWY D UL D W BROD
SDUWQHU V\VWHPV



7TDEOH 2SWLRQV IRU LQWHJUDWLQJ EOXH HFRQRP\ PRGXOHV
HGXFDWLRQ OHYHO
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6RXUFH RZQ HODERUDWLRQ EDVHG RQ WKH QDYV

7DEOH ([HPSODU\ PLFUR FUHGHQWLDO GHVLJQ WHPSODWH |
XQLW ODULQH (FRV\WVWHP /LWHUDF\ %OXH&RPS (QYLURQPHOQ

&RPSHWHQFHV (4) (&76 a K
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6RXUFAZ QHODE R U D WHARHQP S OLDACHO X V WSCDUMLQ@NIW L W X W LR Q V
V KR XID@&D ®W D U @ XQVJF R FRQ WH@®N VHV VWIRQW LYOHYHO
DQG SURJUDPPH FRQWH[W



7KHSDWKZDSSURBBK UWHKWWKDUBGY D QWHR S KDV LE\HHSY H $'D UW QW U
HQDE OWIVG X Q @ H J UDLWIKRRX®O R J U D RIAHHY W U X FRMIXHJ IDFEF U H GD O/ O RVALRQ
LQVWLWWRLRRDIW L FNORHFW RAKD® JMVLVFRPSDWEZEWMKKUD VP XV
LPSOHPHQ\WRWIRIORWMWDINHKRDGHWDWGER QG XRUW LW X BWREE®
LWXSSRO MW RO @LDO O R BRI H V V LIRADHIDVEW L HKWHH F W\RRUS J U D G H
VSHFEIRFSHWHWRHR X KR WD U J HVQH &N D O L WIKMF 8 Y D Q WBH 8 N QIGY
WX URQV W U R QLIHYUR O Y HRIHLQ\G X V B/XE OLLGV W L W B VERFWW D N H K RIOG H |
FXUULFBEEXPJQ@UHFRPPHQGHRWPIFRWR D WLREBRDYER QV L VAL MWEW
WKH T™KX®OH KHOL[ SHUVSHFWLYH



gQ z1I( "Q z “-1zW-Uao s(
“{s"12alfso



S5SHDGLWKEDWLEBQWX2ADHSRUVWWRYHWKHOBGFWRKHUBQ® XW XDWHL\QIR U F/
DFFRXRIWKWWDRMM UDLQRQWKBO XHHFRQR BQW KW R X U V\HAFF WORFW RW W H
&RGH%/8( SDUWQHU FRXQWULHYV 6L[ VKDUHG FKDUDFWHULVWL|

OB ONONONONO

FRDVI@®D ULWWRKULWPRQR P L FIHQOWYR YH 8D U WRRHNQ W U \
DQGVLPXOWDQHBRVERQWHQVHQYRURQPHMVWD®@WELJILWD
SUHVVXUHV WKDW UHGHILQH WKH FRPSHWHQEHV LWV Z

WKHGXFDWLR@ HRWKRXLKQVWLWX\@LRYRDEMUM FRPPRQ
(XURSHDQFKLWHRWXYHOHYH@V76DQGOHDUQLQJ RXWFRP|
TXDOLILFDWEPEKUR Y LB\®W DI/S\D U VOLHI® DV LR/P R G X CCDQUG
YDOLGDWHG OHDUQLQJ

F X U U MR U HVGX F D VR LIRHQDW R OIIRX Q G D WQIRI@ H PDQDJHPHQV
EXVLQARFPXQLF DWEDYGEJLMRPGHWHBDRKWQ®IUDJPHQWH
DQGQFRQVLW WHDDWR MXMSHFLDBRPSEWHOREW ILE8 XH
HFRQRP\ WRXULVP

WKRRVWULWDBIFRQVLVIWHAR Q F HRIU L @K R F HD®@L W H U D
HFRV\VWHP EQ®&B8® HJ UARDN &D®D JHP FQWP D\G B S W IVQLCR C
UHVLOIMBMHFH DG LYIEMEDEHR YV S DMRRRIVU L QB | HDV® @&/ KHIW K L F \
RIY LV LRDRAD JHP HQWR J H VZ K MMKKIHR X WW U X F WEXIND@H RVZHAD N

EOXH HFROQWRPRLQDV XL REIQUOMNU G LV F DSPDGE I RINMR G X O D L
IRUPDWY DQG D SHUVLVWHQW WKHRU\ SUDFWLFH GLYL

OHDUQBRINGHPREBIPSOR\IDPEFYRWKESDUWBGRXQWH [$WHVV
VWURDIJGFERQYHUBHPW QB WBUDFWYRROWH[LDQMEOHQGHG
OHDU @HAILYWKHBRIKUR FUHGMIQERDUMFR JQEVH GG
FRQQHFW WR UHDO RSHUDWLRQDO FRQGLWLRQV

WKISUHIHUUHGSRQQHYHUWPRXQWUVWKNDPHQRWHZGHJUHH
VW U X F VEXWHKEU R J U H . QMYHH URIBQ RN LIO@W RL V WSLLQRIY L VL R
WKURXIKXWHUGLVFREBGXQDY® WDFNBEWHK ZDAMVQKH &L WK
DFWLYH VWDNHKROGHU LQYROYHPHQW



7KHVWKDURKBDUDFW HSULRYWUFID QDO\WRRKRQRG D WRBMK ARXQWU\ VSH!
FKDSWWKBROOR@KARQVROLGB SRDHGR UV K AR G X OFPXU U L F X\CRX IR
GHYHOR®MMRIUNMDFNDJHKHRQYHUJRIQEB H S H QUIH/QWRLALDALIQUW V H O
W K AH Q WRR®F O XK LW RILWY URGXFMWERPRQVW WIXIDAARPPRQRGH%/8(
IUDPHZR UBNX LROW KWK D UGNGL ODSYW KW K U H HJ IVIDHWD O \W KBIJ UHSIGLR U LV
W U D L QUMD @ VWD Q G D URSLLPMUHRG F U H GMHIPMBLCCDONF 1D Q/ H U YDHO®D U W Q H
FR X Q WRRKINU HAXW QW P D L LGS W IV ROKHHALLY WQ 8 § MV OLDQWIWIHW R 'Y G R C
W H U U LWWHROUQL D@V KNVM Q WAHKSHD U WROR-MXUQ WID IERHINR M. YMHE S D U B KVIHO O HEQXIH V
VLQJOKDURSSRUW XVROW® X UHGKFDWLREBKOIHHR®WVYXVWDLEDOEB H
HFRQRPQ®BUHSMDZRUNIRADS D RMKXS SR URMRDEH V L O WHHY\S R Q B RESO H
LOQQRYDWUWFMFRDVIV@®D ULWWRKULZKPQRZ FRPSOLWWH RXHQWGHQF
ED VAR QV R O LLECDMKAKUT X D O LWLKHEW. D J Q RIKIEB/R UW X JRMV H V V PHDIDW G D W
W KUR BIXD W L RIQDHOZ R/U N V KFRRSQ | L WPKIK D U SIIGF W ZKILHMHD U L F K IMQW Z R
UHVSHEWVWDEOH§KHVR QPHQWDWOLQH V FALRIRIHW HRWMKHR UHP RV YV
SULRLREBWXH HFRWRRUHGKXFDWIQRBYR UHJURKRBNQ FHQMSHGLH QW
DQGEQWHUSHOWRQ@MDONDH[SOLFIDMWHDFKDEGHHQVIRR® KHXW X UH
FXUULF DR JWHKHQ YLURQPE RMBP®X VL QFRKSHWHRERMVREY B O O
SDUWQHU FRXQWULHYV

7KISULRWILWD\LRUABDEHQWLQLKEYHUYLIRPDULREGFHIDQWHUQWWHJUD W
FRDVRMDID JHP QWP D®BSW DY BRY L O IDHIFSHFLDG L YIHYEDEH RV SDW L
FRPSHWHQFGNUHRWORUWPKRRGXOMXJULFX\CRRRGHY HORSHE&HBRUN

3DFNDJH3 RIWK&R GH % /SR MHESHF LI LWHKBI® QD O \WQB LOLIWR D SHK H

VHOHFIQ®ETXHQRLG@J OHDUPIRGBIX OBMMWKKKLIKHVW SRRRIHWMQF
JDSWRPPRIQRRXRW R USDUWRRNMQ W LRHR/LW BEFHR URHW K\HK D UFDGU UL F X O}
IUDPHZRDRGFRXQWU\ VSIBBMLEFGUHVWHKGRXREWLREDP@WH[WXDOL'
PRGXOHMPLFUR FUH @/HIP\S CDERIS RV BGE FWLRQR Y L\G KGIH V LXIQ MK D W
'3 ZLOO XVH WR WUDQVODWH WKHVH SULRULWLHY LQWR DFFXF
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$FW RQ WKH &URDWLDQ 4XDOLILFDWLRQV J)UDPHZRUN -
RNYLUX 1DURGQH QRYLQH
$GXOW (GXFDWLRQ $FW =DNRQ R REUD]JRYDQMX RGUDYV
$JHQF\ IRU 6FLHQFH DQG +LJKHU (GXFDWLRQ $=92 X |
WKH HYDOXDWLRQ RI KLJKHU HGXFDWLRQ LQVWLWXWLRQV D¢
&DUD\DQQLV ( %DUWK 7 &DPSEHOO 7KH 4XLQWX
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GHO (VWDGR
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SHSXEOLF RI %XOJDULD

S5HSXEOLF RI 3BRUWXJDO OLQLVWU\ RI WKH 6HD IDWLRC

'LUHFWRUDWH *HQHUDO IRU ODULWLPH 3ROLF\
7DUDWRUL 5 B5RGULJXH] )LVEDO 3 3DFKR 0 .RXWUD 6
8QYHLOLQJ WKH HYROXWLRQ RI LQQRYDWLRQ HFRV\VWH
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KWWSV GRL RUJ V X
7KH (XURSHDQ 8QLRQ V VWUDWHJILF DSSURDFK WR WKH %ODH
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7XULVPR GH 3RUWXJDO 7RXULVP 6WUDWHJ\ IHDGLC
7XULVPR GH 3RUWXJDO

8QLRQ IRU WKH OHGLWHUUDQHDQ 7RZDUGV D VXVWDLQ
OHGLWHUUDQHDQ UHJLRQ UG HG 810 6HFUHWDULDW
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SHSXEOLF RI %X0OJDULD
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