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7KLYDSHUDPLQKRZILYRRXQWUQWK$VLD 3DBHILMRQBGYDQFLQJ
W R Z D&)GV W D L QHDYEHDHR S PHR@WID U JHW Z K L FIKD OFOQJ R Y H U Q P MWQRW V
HUDGLFDUFHIOERQBRGHVQD YBIQ&XPDWUDIILENEJILPLQDWH
IRUPRIFKLOGERKHLYFRXQWDUHMSD®ULDQNBLHMD P )LMLQ G
6DPRBOMUSBIOOLDQBBEBWIKIHRERXQW B HIDD L\PRE HK\D YMDGBSXEOLF
FRPPLWPHQW WR DFFHOHUDWH SURJUHVVY DQG OHDG E\ H[DP

"KDWHPHUJHW SDWWWKIBWDFWLWLERSG ROV F\P DINFHULRW X B Q W L
WUDIILPNQEQWL VODNEA\WEG FRJQ/IHHDDQ GROUBDPHZRDUM

OD U JH®O D BXWU D Q V QIXWIEQWRDVXUBEDBD MV KFHRPPXQOWYHO
UHP D IDYYVWHPKB O OHQ W REIDADY W HPWHI D JP H QRMHEF RP SO HW H
(QIRUFHPRHIBMFLWQGHU UHVBQWANKEQIRUMBEAQRRZKH UMK H
PDMR URMA[S O R L WRMFLRBR Q W L QWRHD/ORX WV MWEHI HD R IRUP D O
SURWHFWLRQV DQG RYHUVLJKW

7KLYDSHWQRWQHYDOXDRIVBEFLSURJUDPULQWH U Y H QW VRQ V
DQDO\WHFDLBZKDWIILFGREXPHQWDRWWR AMBR UWOQTXEOLFO\
DYDLO®E®MBEDOD E R XZWH WAK HMIFHR X Q WWW B 'E &D /S S UR D DKIHHV
VKRZL\WU D F\W DREE DWW U X F A/RQ\D\® UCR. @WIVDR HPS WR JUWRY D U G
6'*

'REXPHQW WH\@BIO\WLFDO ZKLWH SDSHU

'DWH D\
L OQWHQ G LHQFMVHDUFISHD¥VWLWSESRQHEWDRBEGL &RXQWU\
7HDPV ZRUNLQJ RQ 6'* LPSOHPHQWDWLRQ

OHWKRGRORILVQDOGAUNZH|FOXVRQERE O IDFFM\L ORIE DAY ROUF H V
LQFOXGD@LDQFHD WK IL@EERKQWU\S R UNDW L RURDAS PDIY DQG
81,&(GRFXPHQWD@E&R®* SURJUBINSRURS/ULPDUNOBVHDRIFK
FRQILGHQWLDO GDWD ZHUH XVHG




$OQYHR XQWHKIL G RSWRIGP POOLDQBERDGP RENTXLYD@QBWMRQDO
DFWILBRQPHZRUKNMWNY KEIDNOLERRPPLWPPAFWKHXDODL@WYWE8SHFLILFLW\
RIWKRNJDPHZRUNYZHGHXAWO 6DPRE\FRQW KDWIMQ WH J WDKWHH. G
6'* FRPPLWPH@WERJRDGHFLOEWWYHORSVWQWWWD W KMHKID Q
SURGXFLQJ VWDQGDORQH URDGPDSV

3URJUHW W EXWWW R Q F H Q WINY WEHRG DR GQ VW L W R WY/RIQDWO DW LY H
UHIRURPYHHHBQDFWERRUGLQBPWERDQLKXPYEHHBVWDEOLVKHG
$ZDUHQHFANMRSDLEKQYHHDFKMBU SHRE X ODWK R QWHB L QG/L || L FAKRO W
GHPRQVW WDXWW D IQ@MAIRGHP SDBW U W L FIX@QWRAURBPRQRPLAIE
KLJK ULVN VHFWRUV ZKHUH PRVW H[SORLWDWLRQ RFFXUV

7KHP RVIMR QV L VARDYW D B U GIMYDYHR X Q WINVHKBHE V H RAHQW HJUDW H C
QDWLROQW®YW HRW KRXW L FRQIP HFDIERD Q NOLIDEIRQV S H FRKLLROQG
SURWHFRULRPQ I ROWD 6B L J U D WILHRRR UJRW H U Q P HEDFARMW U X FW X U D (
EDU U WHRYY UJHMOMVQKH U Y H B MR RQUR QW FRFRHKROGLBPSOHPHQWLQJ
DJHQFLHY DFFRXQWDEOH

%URDWRBLRHFRGR ANV XUMHFR QW LWKKDSMKSDFEQ®FD@AH
LPSOHPHQWRWWR&2®FR QR ML U X S AHQ RRYW 8 QEHWDNWMS HFLD O O\
DFXWOLMOQEDPRDQEQJRLAIERILIUDWQR QM. PARDMWD FKLHYDEOH
HYHQ ZKHUH SROLWLFDO ZLOO LV JHQXLQH
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(DFERXQWW\[DPLQWE&URIKUEBHQVWRDGPDWDWRBRYHUQDQFH
VWUXFWRBNPHQSWRIUBYYL GOWKILGERABLWPHDWWGHQWLILHG
JDSWDQGPSOHPHQWRQVRQU BLEMASDUDWDERKMPPDULINGY

LQGLFDWRUV DFURVYV DOO ILYH FRXQWULHV LV LQFOXGHG DV

$ QRWH RQ ZKDW WKLV SDSHU FDQ DQG FDQQRW WHOO \RX

7KLVQDO\WWUD ZM F O X V IRQROIL F ISIXE O IDFYAD.L OG R BXP HQ W DMOL\R Q
PHDQYQGLQHVOHEIRYHUQPEQ®YW H U Q B\ URMIBIY¥IH SRUWH G
QRIKDMQ GHSHQGHOEW HIOPLEKUHY HEBUBDWD ENQRUR XWGDWHG
ZHQRWW[S O L FIKWIE\V H QRAGID \RQF K LOGEIR@®S D UW L ¥ X DEBERBQ/R W

PHD @ KBIY\S OR L WDWRIRRF X U U WOHD QPR Q L W RVAVQWHKPD/Y ®I R VW W
UHDFKHG WKDW VHFWRU




1HSDO $PELWLR

SUFKLWHFWXUH
PSOHPHQWDWLR

1IHSDRMRLQWG&ISOOLDQFH
3DWKIL®BHRKD Q H\DRIDO G
KDBURGXNIRB IR IWKPRVW
GHWDLOHGLPSOHPHQWDWLRQ
GRF XP HQ W.IWHURHY L RIQH
FKDOOHIQJBIRW ODFRI
IUDPHZRUNWLV WUDQVODWLQJ
W K RNUHD P H Z RIUNFRQVLVWHQW
DFWLRWK®RFDEY QD
FRXQWDYLJDMQHAHGHUDO
VIVWHFLJIQLIL PDEWRUXW
PLJUDWLRQG GHHSUXUDO
SRYHUW\
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1IHSD&RPM/RRXJKORL O OIIRRS @ §U HIDFEU RDOD Q G O FFERKIPE/IUW K
G UDP DWHREJ U D SKLUFL D WHIRI®I G H U/D'OW HHPV W D E O K Q IGHH®IK H

&RQ VWLV KWN R TEXMK-RIAWRWG H SR Y L OFQ.G R ADIOH, QW K H R U \
WKEVUHDRSIYRUW XREW®R Y HUQP KR TFR Q VW L WX XW. R RVDB\N R/Q
FKLOGERQGKLSGBRWHFWSBERFWARRIUGLQBWSREDWELQDQFLQJ
DFURVV WKH WKUHH WLHUV UHPDLQ XQHYHQ

/IDERRLJUDVBIHRRAHBDEBRARQRPX QG URGWKR XV RAGNS DARUNH UV
PLJUDMDFYHDWRXO&RRSH U DMRFRIF RX QW 0 DIOWD \ VALFDX WR U H D
-DSDRQBWKEHVW L Q 5\ ER GV WLRQMDIW P H GIDD/KEIL Y W R UELHF IBED O \
PDMRBXUFIHRUFBOBERUVNWKWEHR X QWHD VRRIODWULRB XUDO
DUHDAREULRNOBRQVW U XEWHDR® JULF X QRMAG D WRYG LWLURQV
KHLIKWHQHG YXOQHUDELOLW\ SDUWLFXODUO\ IRU FKLOGUH
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7KH&KLOBERX)WHHRFDORYHUQPHSURVUDR1IHSDOPRVWLVLEOH
LPSOHPHQWBKWLHRYH P KB F O D UDWRIFRHQZDWHS SURY®HEFHP EH U
6LQRMHKH@KHR Y H U Q PHRWN LDQOIR Q J V/I2G8H. , & ()D Q G L WLROF L H W\
SDUW QKDUS/U R J U H V G IHYFHOMRIXHIA F L S DRKLVDIGH @ D ECR W WUHIRNH H W
GHILQHGWBVRIBHSWHPEHUDGGLWPRQDPL S DZAHWEIHAO DDUBI G
1IDWLRQDO &KLOGUHQ V 'D\ HYHQW DW 3DQDXWL OXQLFLSDOL

"KLOWK&KLOBERXYUHHRPORYHUQPHQWVYUDBGUHWEURLWDWLR
ZLWKLK)SSD ERUGHSDUD ®BIMOULVNYLVWN\RQ@KHHAH S DIOD V
FRQF O G I0G VOMERODU H HPMAM W K G H V W L QFORAXIQRADW IKBHY L WHUD E
(PLUDVWBRXWRKUH®DKUBDRSD,¥ UD-HRQ GDRO D\\DIDX UL WLKSD LW H G
.LQJGRBRPDQLMUPDQDQGIDWDIKHVBJUHH P HQWWWD E (RWKD O
PLJUDWIKP® QBQ®UR Y ISGJHRWHFWQLRMYVELQUP XD IJHXDUDQWHHYV
DQ®HFRXPNHKDQLMPWHSDDORUNHIEWRDPGY HQRFXPHQWHEH G
ODEBUVINR Y H U VHPIOR\P MKWV BI I HJ X DUHSWHPHOWL Q LIKWL OO
LQFRPSOHWH SURJUHVYV




$ORQJWLIGHISHR JU D P PIDQV& ES O R PHDIWRLUFMH\S KD W O \DRG Y D Q EW®
OHJLVORNQGEWKARUHLPSOR\PHEW KDE¥HHQHYLWHR®RVH
UHFUXLWRRGWREHYD W L QN WHILRIE KL DERXBKDVH RYHUV
LGHQWHLUKGMHAWRIONQ <I$B W L3FOPRYE RPEDWXPID QUDIILFNLQJ
XQGHUZHRYVXOWDRMILRDOOHYHRYURYLQWKVRXJK DQGDQ
DPHQGPHMRVKHXPDQ@UDIILFNQ@UDQVSR UNDAWEBROD\EHHQ
UHJLVWHUHG LQ SDUOLDPHQW

7UDQV O D WLIQJOIDQWER Q F WIHFTHK LUGIWW LW X V& R ERDEOY K HUR X Q G
7KLUW\ IROWRQ\®DERQVSHFIWRIRMYSDO \SURY L @MBRULFHYV
KDYHHFHLYR G/ XSSRWUHDERQORUFI®®ERGHQWL | IDRDBMQIRQ P D O
HFRQRPQVSHFWUIRRKLOGIKWRPPLWWBMEHHBVWDEOLYKHG
ZDU®WFURVPXQLFLSDDOLOW IR G KPWL KBKLOKIR KRPHDUHQ
RSHUDWLRQ SURYLGLQJ UHVLGHQWLDO VHUYLFHV WR DSSUF
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"HV S LW/KL§ VW L W B WHERIQDHFRAUMHL , & WM RO BOR\PHBEAWDWLRQVKL
6XUYHRXQFR QW L QWLGHRIERQGBGQGRUFB G ERMW K$HU LY B MW R U
(VWL P DAXBIVHVKEU LEQIG X \DWREB\HP SOBURXQG FKLOBERUHUYV
PDQRIWKHWPHDVRRLDO D QURP HP R®/H W B LIFVE D@ GU R PQ G L7IX L V
ILQGLQJ LOOXVWUDWHY WKH GLVWDQFH EHWZHHQ SROLF\ IU

(QIRUFHPHISM U RPSRXQEMNGD SV QGDWDKHLQWHJUDBWMIGR Q D O
GDWDEWKBEWXOIL. QNSBROLWH DI ILEMERIWVGKAIL QLVRIURPHQ
&KLOGDBGHQLRUWL]ARVADQDJIJHP NQWW HPQ®R/(660DERBDWD
UHPDIXIMGIBHYHORSPKIOW /DERYRUFKUYHMH[SHFWHRAJRYLGH
XSGDWIKGOBGERUHY DOMDW HP EWMNR X WE Q WFR O O H BWALKRWF D O H
QHHGHG IRU UHDO WLPH PRQLWRULQJ LV QRW \HW RSHUDWLI

6XE QDWLROK®PHQWD ¥ RMOU LIVHV Q L | L FDURW O EEALIDADR KOH W
EHHRRPSOHVMDHIRIIHSDVHY IBQRY L QFH®@®R FD O AB HF HW WHDH\H

EHHEBVWDEOLYKMHBGLVW WPARWE IR UFH MDH@WR Q L W RIUQUHIP R W H
ORFDOLWLHY DQG LQIRUPDO VHFWRUV UHPDLQ LQVXIILFLHQ\




6 U/LD Q NEDU L QDIVL VWS QR W. O H
WRNKHOOLDQFHIDPHZRUN
&RPSDUMBDQFRXQWUQHV
W KWH J L RD BU H O D WZLHNCHID \
GHYHORGHI VODIMLY GG
KLVWR U LFRDIHIBK L OGD ER U
SUHY DO RIQHFH DO O H@RW
EXLOGE@VLF\WWHRYRP
VFUDWRKVPDLQWD LIQ® J
H[WHQGALKRVMNVWHRYGHU
VHYHHWAR QRBUMHVVXKHOH
DGGUHVVW®&BHHSRFNHWYV

Y X O Q H U DAEKLBW WY H V HIQQ
FRXQWUZHWK/WUR®@HJIDO
IUDPHZRUNV
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6UMD QNDDORZHU PLGGO HVIGIB@RMWHRRIEG SUR[LP D WH ODIRRS O H
,WKDWLVWRUDFEO®YH®DWKYHOFKRRQUROOPBWBHYG/RFLDO
LQGLFIFRR B UMBAD FR PH Y&IOL O B ERWH Y D OLH@MEAHWWK D@ RV W
FRPSDUDERXQWUQMKHHJI LRI | OHFMW IQXLQRIF LDUR J U BQBV K H
SURWHFWLYH UROH RI DFFHVVLEOH HGXFDWLRQ V\VWHPYV

7KDSMJRJUKRYHYHOYRZQGMNWUDKBIFRQRPUEWIKWWD FKERWGWLFDO
LOQWHQQLW\PDUNEG/RYHUBHEY | DXRWH HIOK D Q/XR UW DIHV
LV FR® W U DR DILRER VWIG] Q L | ISFIHYWRBK E OLED Q FHQIRUFHPHQW
FDSDFRQE&R XV H KRG DAKHP HG L X P WHH UFPFRIW K G Y V U X SRIGE RIQO G
ODERU ULVN UHPDLQ D FULWLFDO DUHD IRU FRQWLQXHG PRQ

1GzG—- ,,f  ne.]dG&

BULDQNDOMILVODWPMBARVUNPRQWKPRURRPSUHKHQ@AKS$VLD
3DFLUHFILRRHPSOR\PHRIWRPHQ<RXQIH UV RIYG K L O GRFIAY K H
1DWLR&QOLABE R W H FOXMRERV FWD Q GV K BIUH Y H Q RVILERQ G & X V$IF W
W R J H VSKJHRLY IDG/HR OL\E D W X RORQYG D WPRQGPHQEVLGRP HVWDLE
LQWRR\DHW JQPZH@M2 &RQYHQWLRQ® K3D O H LBRIRR W RKIPR/@H H Q
LPSOHPHQWHG RU DUH LQ SURJUHVYV

6UD QNKD D OWDWLILRARQYHQWLR@G ,QWHU DFRGEGLQDWLR
PHFKDQLEBNV@IRJHWKKBUL Q L VRIUD E R XOUQ GR U H L(PE O R\ P H\W WH
1DWLRKLABG RW H FOXMRERWE ROL¥RFL\DHOU Y LBPBGKLGGERWHFWLRQ
HQWLWKHW W L R&KLG GR W H FH\M WRK@R B DWQ W D IQDW L R@DD ERIV H
FKLOBXVWDVHVKRXUWARYHURIGDER[BORLWDWER®Y HIJRIMWLQFW
IURP DEXVH UHPDLQV OLPLWHG

7HFKQLSTDWON QH WNLKMKRVW QB 1,& ()KDYFR QW L QWRAXGS S RAUVB D F L W\
EXLOGRQ@®URJUDPSOHPHQWIDURYRQL@PSRUWIRPSEOHPWRW
GRPHVWLF LQVWLWXWLRQDO HIIRUWV
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7KHFRQRPUEVHS UHWAKMNRVW. JQ L | EFRRIDYW B QELUIDWQ N B 'Y

W U D M H FIWRBRQ W U DEBWL R Q X FUHH3Y R X IDFYHD\L O IIRAMBIE RQV SHFW LR Q
VRFL®ORWHF Q BQD UJHWHRGNIRUWHU Y H WD RQIERCAX PHQWDWLR
H[SOLFQDADKWHL WNK BWR Q R R DI G VAKRL\E Q F U HCRMXH H KROOBQ HUDELOL
DQGHYHHDHGLRIURGWKLOBERBRMG X F\§ L\RWH P B R/Q EW RRIWEL V
ULVN KRZHYHU LV QRW \HW HYLGHQW LQ SXEOLF UHSRUWLC

% H\R QVKLHP P H G L B WHIFRAVWK HF U L WIW U X F R @ DV® RADLSEIO \OR. PA_WL
/IDQNIDELOLRVVHAHWKNMMDPHZRDMEUR G X ALHMX QXWFRP H
OHYHRDLWRWUQFREKAWKBWH U Y HIQUBIERQXD BGX FALKLD BERQG
WUD 1L BNIHYD Ob W KHLDFR X Q WILFOW L Y L VQLRAWA VM PEH G G H QN K H
QDWLRE@&BRUMIDPH ZRBUWHN X O®IWV D JJUHG D VEB\GH F VDRWBH R JUD S K\
UHPDLQ OLPLWHG

& H U W\DHRWRWH/V IS Q WW LF XD O O H @ PHIW VZIRFU N VW D WUHL F X @\@ 6U H
DUWLVIRLYRCORQWLWRE GRXWVMKHHDRIURXWDQERQVSHFWLRQ
V\VWH&KL O GLUEBIRP HVWHUFYR BHED U JHDAL W RRWP PRQLWRD QG J
WKFHXOWRRBDODOLPIWKRRBXVHKERDERQW RPHRPPXQLWUHBWHYV
DGGLWERQDOHENWHFMLRIUHMSRDORAMYQRZOWRBM]DUGR® G

KLG GIHRQ PRIFKLOBERWUVILYY HFLQIRUP R 6D U JL Q D'OH YWVBE RW
DYDLODEOH GDWD RQ VFDOH DQG WUHQG DUH LQVXIILFLHQW



9LHWDP SURYLG\HMPRVW
TXDQWLWBWEX PIOQMOHG

RI RXWFRPH OMYROUHVYV
DPRQWKHVHY RRXQWSLHV

V H U LRI DW L RQLADIBE R X U
6XUYH\WRQGXFWHWK/?2
WHFKQLFDOSSRUWRIIHUV
ORQJLW GEVWEBE®RQVWUDWLQJ
PHDV X U DEHGHX F WILGFEV. O G
ODERVYHWLPRKLMPSLULFDO
IRXQGDWHB@HWWVLIQLILFDQW
UHJLR QU H U H QEFRIW KD V
HYLGH@®FHHQXLGHRJIJUHVYV
DQ®VDPRGHA WKNL QR
GDWDRQIUDVW U XIFQWKLUYHH
FRXQWULHV QHHG



nfZ ¥z

9LHWPLWORZHU PLGGORRIXQFRBIS SUR[LP DWHO0DIRRS DIHW K
DUDSLIEURZLUQERUW R URLDQXNEBEWXNEDBDR QJUOGHIHULFXOWXUD
HFRQRAKH/ WD W H FOHHBHP®R G HSUR Y L@ WV RF@XB D FIRMRH QW U D O O\
GLUHPBROEPSOHPHQWDWERG DWHPL W RERQRAMVWHAQIDIHPHQW
DQG VXUYLYRU SDUWLFLSDWLRQ WKDW DUH UHOHYDQW WR W

/DERAL JUDVWELRQIQWHDQBO@W H U Q DLW/ILR Q D QA BDGMRRIQAWHW QD P HV H
ZRUNHWWP S O R \HI® FW RIUQY RX W KSHUURY L QRHM X QK H PIQIDUD W LR Q
DQEQRYHUVHPSYOR\PHQWLZDQ®SDWKHHSXERLRUHMQ®WKHU
PDUNHBXSSPKDIOQ QNDVRNKHOREIDWPHEO®HFWURQ@E®BYLFXOWXUD
L QG XV WALLHDA/RIF X P HQ WIHVGRY FK L G0® E W G R U F HOD E MWW K H
VXEFRQWUDFWLQJ WLHU

1 G2G— ,,f  nes]3G&

7KH DW L R&KDL.@OEE R %X UYWMHUIGHPRQVWD G RHYZDWGHIQE KL O G
ODERWH Y D ORMNHAMFFH VWX Y Y¥SH ULRKVOSHUH FLMK UH R BV KHR VW

UH F BQ\W YIHU G RMX OWOH S O L FEIB/X IE G DV@\L OPEMIHD QERFXPHQWDWLR (
WKEBLUHF WIVRKW U HQE O HDIROM L WALLYHAD P L QYHVWPEBMHW LRGLF
PHWKRGRORJLFDOO\ ULJRURXV VXUYH\ LQIUDVWUXFWXUH VW

%XLOR@UKIHWLGHEBMI®LHIDP KD\ OWRN UHQ JWKW®HIG VODWLY
IUDPHZRUNDERXBRGHIIHFWLRPDQXDU\ FRQVWLDVXWRIMLFDQW
DGYDQMH[WHQHPSOR\PISQRWHFW EPQWH JRRIZRWNHUM YLRXVO\
HIFOXGUHRBFERYHUDNWUHQJWK®IQPYZR UN IDQIS URYLVDR@WO LJIQV
GRPHVOWDPRUWORVEIOWK2 8RQYHQWLRRYG &RPSOHPHQWDU\
UHJXO DRBRIEK L EIIRW IRFBIF KLOBERQYEB (HQWHU S U LYWR® H & BROH V
DGGUHVVLQJ FKLOG ODERU KDYH EHHQ LVVXHG

$WWHQKIL\RQ VIRIWH Q GHRZ/ KHRORH WK B UL Y Y\W AW R D O R JXIHW K
HPSOR\HRWMDQL]DWLRRUW RUHD@WHSDQWBMYDBWVRFLDRQRQV
VXSSPEKRDIGXIELOLIBQBHSRQV UEEK X L ViKDKEQ\WIQQ L W LZD WKZ
VXSSRUKMNQJIDJIHPHIQM HIFVER J Q MKIDRWD. J QL | VAKKDQRMU HPDLQLQJ
FKLOG ODERU ULVN LV FRQFHQWUDWHG LQ SURGXFWLRQ OLC
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ORQLWRDDR@IQIRUFHRMHPWVQJIQLILFHDMNAQL Q| R U MR X UD O
VHFWREL@VKHRUPBGEROR $JULFXOGRPRHVIREND Q PDOO VFDOH

PDQXIDFWXUEQRUMR X QVRIENX E VW D\QRDUEHO HP D L FIKQD BER U
LQFLGH®QEMD U JRYOW VWEHH D RKUR X WQ Q ERQV S H F $MSFDQ RIW K H
HFRQRRDYBURZDQGRUPDOLJHGKDYHQVRPHD\VEHFRPRRUH
FRQFHQWUDWHG LQ WKH LQIRUPDO SRFNHWV WKDW UHPDLQ

7KHVWUHQRWXLHWDP VVXUYH\DWDO VRD U U IDH @ LLPAV D W LIRLGD H
PHWKR G R O RUILIFFOURXV Y IDWHAR O O HFW XGW L L B BVMH WDYDEDQ Q R W
VXSSRUWDO WWPHJHWRLQDWHUYHQMWDRQWEDQGWRE QDWLRQD(
GLVDJJUHJI®RWIGRRL QLVWEDWRYH OVRLPLWBEXEOLBPRHVVLEOH
GRFXPHQWDWLRQ

$ IXUWKIDBFRQFHWXWMHQFXVLYHRHNKISURFHMVVHBEUY L DR
FRPPXQBWUWLFLISGBWRROGHVLIQGRYHUQIETAH HQVH[B@LFLWO)
DVVHVVN@GOLDQMPHFRXQWDELPHAR UWWUWLPLWKEWSDUWO\
VW U X FWHOUWDRUH. HMD P VRY HUQ PRISHDIQ GDUWOWH | O H RVWKR @
SROLWHRNQWIWKMWR S L, Fo/L P MWKWX D OR MHH G E DRNRWWK BI@WD E O H
SURJUDP OHDUQLQJ DQG DGDSWDWLRQ



8QGHUVWD)QGIS@OLDQFH
SUR UGB A X LUSHSU H F LDKDIND J
LWPHDQWRLPSOH P HQW
FRPPLWPHQMGPDQQ®ODQG
'"HYHOR SMQDIWHIWDFRXQWU\
RIDSSUR[LPDWHOSHRSOH
VSUHDGEURPRUHNKDQ

LVOD QEWKIRUPDBERQRP\
FRQFHQWUDWIIB®EYD DQG
WRXULVIPQG D VXEVWDQWLDO
VXEVLVWHQ@R LQIRUPDO
HF R Q RPK U RXWIHMD DG
UXUDFRPPXQLWIHRJUDSKLF
VFDOH DQG GLVSHUVLRQ
IXQGDPHQWEROSKKDW V
IHDVLEQMHURVYPRQLWRULQJ
HQIRUFHPH@WG VHUYLFH
GHOLYHU\



nfZ ¥z

LMD QXSSHU PLGGOHM ' QZARPKIHFRQRIPRNDYGBSBE RNV RXULVP
DOQ®HPLWW DOQRM VIXGEBWRGXFIQ&FEVLVWHQERXQWEKBO
HFRQRPYH D &/MHWWUWQEWR | LDKHXUEDRUPDBBFWWXEHWWWDQGDUG
ODERQVSHFWKR®H PR W\WHO DIQQE® X UPRP P X Q L VZ KHMWWHXEVLVWHQFH
DIJULFXOMYKUEIGQIRUPRQV W U S\ GRE® L Q DWX-E VW D RW IWD/Q GH
WKHWHD RKURXWHQHR UFHP 8 QYW PQ DOD WU RR X WINO DWB X Y LR U
GRPHVWLF ZRUN DQG LQIRUPDO HPSOR\PHQW LV D GRFXPHQ\

7KHVHHF R Q R FYIXFO Q H U D BIUAARPISHRK Q G HISQ Y L U R Q PRIQYMEDADL P D W H
YXOQHUDRH\OW WX FWXUDQ OB QWYL ME&'Y FRQWHQWUHDVLQJO\
IUHTXDQWH Y HAHD W K U QGLY S FIRFPHP X Q L\BLN VR EWH O LRRRG V
FUHDMRQ GLWRIRR¥LRHFRGRPED WIKBM HY DWMHR (F KL O GOI®
YXOQHUDEOH DGXOWYV

1 G2G— ,,f nes]dG&

)L MBIR HWYR WD YBIVW D Q G C5@FROQ D Q HRD G P DVB3DWKILEBRRLWPHQW YV
DUHQVWHPEH G GHGN KHL[Q VWQRW L PQE®KLSGBRWHFMWIL&®RFLDO
GHYHORSIPBDO@WZREWMISY YEHH HYD NWRU L WKHP SORHQMWHODWLRQV
$FWQ®VVRFLDWHG® D WQ W@R \DHLL J Q PHQWK2 VW D Q G DQY@VK H
&RXQWHU 7UDEBHUINMREWURYLGEKSULPDOHIPDVLRWGGUHVVLQJ
WUDIILFNLQJ

2QWKHQVWLWXWER@WVOU DERRBG L QPMAKDR LYPYNWREBDERU
LQV SHFWRPLPRLWWHD WR RQBIO | DVGIE K L ®IGR W H R\ YERIDHIQV WD E O L VK H C
DQ@UMKBHVFULEWEQFWLRDPWIONIS UR JUIB\RE X P HQW DMVIRY R
PDLQW WIHFK QARER®H U ZWWRRH2 3DFL2LFA F8$1,& (BDFLILG & KH
3DFLBLEPPXQLMIYHWKARQVW URQGRPH VWS F F L IFDIS\DW MWVK\H V H
SDUW QH W\HKILESNW KSIU L P DWRX URHH [SHUW YWH D ¥ KDWUDIILFNLQJ
LQYHVWLIJDWLRQ GDWD V\WVWHP GHVLJQ DQG FKLOG ODERU
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7KHFDSDFER/QVWUDER@IMIW W UXF WP BP SRUMRFXPHQWDWLRQ
H[SOLPIPMQR Z O HDG& PH W DIVALERDSH FRARLYRHU Y SHHFL D B QIIRG FHPHQ W
FDSDFDQY® XVWDUBNGAGXU$ DOERQV SHF WRKBDWMXHEHFRQVLGHUHG
VPDIRIDFRQW L QFRXQMIBRPSDULBDGRPH LR UBFXWNOWUHWEKHG
ZKHQHTXLWHRRYIBULYVSHUVIOEFREPXQLWRDG ¥ RWSOMUDIILENLQJ
LQYHVWLIJDWLRQV DQG PDLQWDLQ URXWLQH FRPSOLDQFH DI

7KHDEVHQRH. QWHJUGIWME U W KHRWD V W U)D MEOVE L OWWD\F \R QW K H

|UD P H Z RUND/E X L PLWE IR HYR RS H U D\VLHD W H J UIDWWH_ G @ VDY W HRPU

6'* LQGLFDSWMROWEDWVH GGLIQRQF K LOBERRUFEBERQ®WUDIILFNLQJ
SDUWLFXKQRQURY PR X WHWO D/HW W DQER VY D L O D E DI P MK\H
DELONRDULBWHUY HPMLWREMHR J U RVNVX VWIDY.IQG HQ F H EBOG/HHGV
DGYRFDF\

BHFWRDBEG®IXUWKOBDUHKHVRXUDWYRE RV S L WHFMWRRIS OR\DQ J
VX EVW DQK\DLIRBH) LM LRW P ZA& U N | R $FH V HQBVE/R [US O R L WIDLW/ INRAQ
\RXQDQ®LJUDLRW N HVKDW B R W W \V W HP D VWIGF®WHE D YDLODEOH
3DWKILGEAXNPHQWPDQVRREBIRPHVIRENQ ® X WHWO FRE® P XQLWLHV
SUHVHQW PRQLWRULQJ FKDOOHQJHV WKDW H[FHHG FXUUHQW



6 D P RDW KWP D O GFIRRX\Y W U\
H[DPLQH@VKDWQDO\VQV
WHURMERWIR S X ODMAR Q
DGPLQLVWUBDMLYH, WV
$OOLDQFH 3DWKILQGHU
FRPPLWPHQMMWPEHGGHG
ZLWKLEURDGHQDWLRQDO
GHYHORSPHI@QWPHZRUNYV
DQGPSOHPHQWWWLRIQG
E\WKSDUWLFXKODDRWHU
3DFLILFRYHUQDQWRIFLDO
VWUXFWXUH DQG FXOWXUDO QRUPV



nfZ ¥z

6DPRDW XSSHU PLGGOH . ZARBKER SX O DRVRRRUR[LPDWH O\
7KHHFRQRPJHOLHMQLILFRQWKRLWWDWRKVLBBGYXEVLVWHQFH
DJULF X O WES XY B /IHF W W 8D 020 WOL P L WSHHGF L BVOIIE\KV@FLOFSODOLAN\R V V
PRV®RPDLQULPLYWE QH U DLELFROOXBIFQDIRI B RV XWB OHY HIMHQ G
UDLQYD®O QD ERLLCHMVHHWYL RHEFIRFQ R BLV U X SDAMLERHU YCMBED FNJUR X Q G
ULVN IDFWRU IRU KRXVHKROG YXOQHUDELOLW\

$ORQIJWEHWRRQRMLFGI QY LUR QP IDIMDLEKLHW X BR W/ B PD D/
GLVWURE®W KD SI6QP R D6V ODQGVHDSHVDPWRRGDPRIFXOWXUDO
IUDPHZRBN VRFLIREOLJPWERPPXQDUHFLSURB@WKLHUDUFKLFD
UHODWLRIQWRMBE URWH W VRKDGHA QVRPHRQWHDWMFKDQLVP
WKURXKH FKKLO G WDHERMDRUP D OZ LMGHARP P X Q MMWW LQB¥WLYH
LPSOHPHQW@WRRDH T X LWGIMD J H PHIQMKK HFXO W& UPIDQ V LRRONV
RQO\ ZLWK IRUPDO OHJLVODWLYH DQG LQVWLWXWLRQDO V\V

1 G2G— ,,f  nes]dG&

6DPRIRUPDD®RSWWSOOLDQBERDGPDS DVLJQLILVRADHEA
DVPDOGPLQLVWRIDUINWLARREV W DRRPLTHOMEIYBRD Q GKHJ R D G P D%
LQWHJUDWH® Q W U D WRIWKHYHORSPRIGWPRDQ®OLJQQH®W/ K
QDWLRQDO VRFLDO GHYHORSPHQW IUDPHZRUNYV

7KHOHJLVORWQ & B KR @R W[ W H Q \FIRWHHERUMHU H R W R Q F HKWQ@G H U
6'* 7KHDERW GP SOR\P H@I\W D WEREWR Y L\8 K$U L P CED\V LR/U
ZRUNSIWRWHFWKHRQNVPHNWQGVVRFLOMWHGE QIRWHRV@ D | | LBRIGQ J
VH[XBPSOR LW WL@RRBDM DKDWDWLIR2HRAR QYHQWLRQWKH UV W
JRUPV RI &KLOG /DERXU

6DPRIKDVDOVRQJDJHGWLYHOAHILRPROGLQWHUQDSQBWDROUP V
'REFXPHQWDWHRRUIBADUHQHVYV DIMIGFDED FLW\ E DIFOMELYQRQL HV
WUDIILPDRIBEKLOBERMSSRUBNHG 81,&()DQEHJILREMGLANPRD
KDWDUWLFLSHWOIGD QMHORZOHGJH \BIOMWLIGHULPA/D FLILHFILRQD O
PHFKDQLVPV GUDZLQJ RQ H[WHUQDO H[SHUWLVH WR VXSSOF
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6DPRDSYE LGP LQLVWUWDRMRGIDKWP DO QKN WER U P& HO L Q L VRMU \
&RPPHUE®GXVIMUBDERXWDYHUWLPLWWGIIZRHE DERQV S HFWRUDW H
VPDBOHFLMPSMWWQVHDIILERYE YW LRDRALRED ERGHQWLILFDWLR
VFDU$MHKLHYHDQLQHIXI®RUFHBHA WHRFWRVME R QR HF WRQE
DOIOVODQEVYXLERWHK[FHSW LRQIDRU LW D@V KR QD L@WMEH UQDWLRQ
WHFKQLFDO DQG ILQDQFLDO VXSSRUW

LWKRXWOLOEBOHDY HAHO O S UL RIUIIRMIRIABE. P I5\WMVY X O®W DJJUHJID W H (
GDWIMFKLOGERRNUFOGERWG/UDIILERIODPIRDURRWYDLO DEKDW
DEVHE-NHWAVWHPPRQIFWRUHQRUWDGINYLGHQFH EDMVMVHA WL]DWL
GLILMXOW WDBDDRRDDV¥WXDORVXIWWN KHVAHY XENVUWLFX@QURUPDO
DIJULFXOWXKKUHQ G RPHVIRBNVSRRUVOQGHUVWRRIEKODYDLODEOH
GRFXPHQWDWLRQ

$GGUHVWKGOYVHSYLEOWLPDWFORRMWKLQVWLWRYBGRIQDWODWLY
UHIRWPRPPXQLW)\ HOHNHGI P ZQWKKH D P DWW HFA. O ODRIHQ FL OV
FKXUFKMHYZRPHQRRPP IHMAWL VHVVHQWRDMHFWIPYSOHPHQWRQWLRQ
6DPRDVRFLR FXPORQWBIOW O DERFX P HQ WIDQGLEMWHWPIDIHPHQW
LV LQ HDUO\ VWDJHV DQG LV QRW \HW RSHUDWLQJ DW VFDOF



N—UEZIA Zof -4 GI5G @,
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YRXW\VWHBDWW HPEAVIFARQVLVWHQYWWKHYHUGLIIHUDWLRQDO
FRQWHI[WRARHSDGPRSRZHW@RIORFIRO) HUQPWMRIW RDPYFUR VWDWH
DGPLQLVWUDWLRQ

3ROLF\ &RPPLWPHQW +DV 2XWSDFHG ,PSOHPHQWDWLRQ &D
$0IQ YFR X Q WKII ¥hH W KEID V H CGBIDOWHK | L Q B AXIL U HRIDGWSWRQP DO
URDGPRSVT XL Y DORIGIFD PHZREMNYVRIVIOYKRZHYBWLIQLIUPBQW
SHUV LEWWWZ HMOMF R SRHIWKR¥R P P L W P HDQV&H U L | L DFEESOCHPWWY K H
FRPPXQDWYHOM $WVRSULPDDWOWU L EW R DEXH! RASIRO L WLE DO
W H | O VAW U X F &/1XI UIDFBY YW D Q V Q DW/IL ®UIDRH Z RINFRRUGLQDWH C
DFWLRGBURWXKE QDWLRHDULQIRUPDIWFWRDYGXQGHU UHVRXUFF
HQIRUFHRNOWHPKLYDWWIHIRQVLVILMIVREDO® DVVHVVPHQW
ILQGLQKLFKGHQWRSOHPHQWDWRRQWWROLFRPRWPHRWKH
ELQGLQJ FRQVWUDLQW RQ SURJUHVYV

,QWHJUDWHG 1DWLRQDO 'DWD 6\WVWHPV 5HPDLQ $EVHQW
1IRQRIWKH YFR X QWEX.BIWVHR SWOU DDMN QDO W H J URXWHIERPH RULHQW
6" * PR QLW RW\NVQOIMK DWQOINVE RQVSHFGD\RAX LS GRW H F\B VRIQ
UHFRURGM P L ROWLEBW LIY@® E Y U D WALIRVQE) WRF R K H U UG X O DU O\
XSGDVQIDG/LBQPWEUMWP $HULRGMWLRKXLOIERSXUYSURYLGHV
W K\HW U R QHN HIVGAHE)FHWIR B X W FRAHS D@ FWLEHOM OFRSL QW HJIUDWH G
GDWDEDR/®HRZHYRHHWAMKWWDQ GIUGWHURSEDNROVDVWUXFW X
UHTXLIRRGVWHPRYM. FRPHD VX U H POV QL QJ FOBERR@MWTEWL O L W\
HYLGHQFH EDVHG EXGJHW DGYRFDF\

,QIRUPDO (FRQRPLHV &RQVWLWXWH WKH 3ULPDU\ %OLQG 6
7KHLQIRUPIBPAQRMQFRPSDVIVQIRU PDOL F X GBRPUHNV MR EN P DO O
VFDPRQVWUXPBPWLEBQWHUSDQ®EOW HJLVRABIQXI® FW X ELRQWKK H
GRPDZQWKKKLIKH\WRQFHQWRFWLEBRERQGR UFBGAU L \DN) @& K H
GRPDIO® DWAD FKEH G [LVWRARQJLWRDQ®D IRUFHRNOMHBWDQGDUG
ODERQVSHFIIROR D PKIHBHVLIQRHERUPZBUNSOREWYGHQWLILDEO
HPSOR\NMEMMRWH J X O DMMRWLYV G L7AKWM IDRIGD R WW U X F WX X LDVOMIS
GHWHFRHIQQGURIUN LIQKRXVHKBRBHVWHBYLUBIRLOHIQUDIHQ
V X E VLV WHQRH X ORVULQHR U ROCDCE W U D Q JH PIHAFW @ VW U X F KVIL\R Q
PLVPDWFKZHIQY SHFGHAMGQGLYNRJUDISEBV\VWHAMDWRBHRV YV
DOO ILYH FRXQWULHYV



'RPHVWLF )LQDQFLQJ ,V 6WUXFWXUDOO\ ,QVXIILFLHQW
6" * LQWH U Y HIFUIRR/YDYFR X QWNUHVH G RP L QI Q W@MHK® R X J K
LQWH U Q BWURQEHIE LRYFGLQ/R 81,&()ELODVGHRWIRDYSURMHFW
F\FORRQWULEXWLWKWKDQY¥KURXGRPHVVEXEIJHW ORFDWKRQV
GHSHQGHQAHDWENHUHDWLOKWQIXQGLER\FORRQFOXSWHRJIJUDP
DFWLYWWSIHAVE BDVH WK KHPLWKRSWRJUHWQNKR ULGERPHVWLF
EXGJHWY VXVWDLQDEOH LQVWLWXWLRQDO FDSDFLW\ FDQQR

7KLERQVW UDBQWW L F)OFXW®RWU) L MLQGDPRIZKHUWKKWDWRR
LQW H U Q D W.LQRIQDMMHRER P MWL F DIOGOD Q BIF &/ L YILWILHYQ GK H UsH ' 6
VWUXFWKQDW UDLL RN V FEDIDVIHU R Z K L F&R P H V WHLR X U FFHD\@ H
PRELOL]JHG

LG2FL Y[ ], %
..nA,_

7KHLY3DWKILQ@BMQWH LHP/L QKIKEUKID YEHP RQ VW B D MGIISERICH. WL FD O
FRPPLWPBQ®RFXPHQSWRI UMWV PDUQDROLFOLIQPBAW.VODWLY
UHIRWR GQWHU DRIRIRUFGLLGRDBI S D @ KWL (DE R XUHMRFDRYHUQPHQWYV
SURJUDPHWP ORQJLWYXEUGENL GHRIEHF O LFEXIQMIGERWHYDOHQFH
DQGULDQNDFRPSDUDWLW BRIHJ L VOI\Y PHIEZ ROUND O\OXEVWD QWL Y |
DFKLHYHPHQWYV

%XWKKHDSEHWZHHRQUPDFRPPLWP HIQ\GY HU L | L B K @/H R PIHWW K H
FRPPXQLOHYHEPDLYVGHDFURDOQAYHRXQWUPISOHPHQWDWLRQ
V\VWHPDWHRRQQW U E\QHGE L VWHGER UF HPRDEW FLWD JPHQ W B'W D
LQIUDVWUXPWEHAXTRWHUDRIH QIR UPDFR QR P LIHNYGU H O L DR H
H[WHUQIRQOQ FHIEBW KMKDGRPHVWLERGIHWSHURIJUDRPKHVEUH

VW U X F \WHXONVDXR WMWK HP SOHPHQ VWRW LB R Q PIQ@VWK HAD YSHUVLVWH G
DFURVV VXFFHVVLYH 3DWKILQGHU UHSRUWLQJ F\FOHYV

7KUHH DUHDV UHTXLUH XUJHQW DWWHQWLRQ LI WKH SDFH R



3ULRULMQWMHJUDWWERGDWWD\VWHPAKHGHYHORSRHIQQWHJUDWHC
QDWLRRROWRLUQEY D O X /WALWR BPKVR XEOHBY U H DDAVBAGN U DWW H IR L W\
FRPSDUREPSRUWW@®AHI LV OIHWR BRED F W ISFOEDEG R SWLIRMY DU JH W
VW D Q GG V W WK DWQWIVE RQV S H FWHFRRRQFE Y. 8 GR W H F\Y VRDW D

F UL P LMDYO\OW MEFIHW LDVQMELLFMU D VBIDRADDK S G D VRIIBU H J X U PKIH G R Q 16
JHQHUDBWWDJIJUHRBW SIBWWKHXE QDWQRQHB@QW 81,& WHFKQLFDO
DV VLV WOIBDHVDY W DR F K L W HFARW OXEHH | XXDXOS S RWKADM HQ ® B UR V'V
PXOWLSOH 3DWKILQGHU &RXQWULHV

'"HYHORSSH G LFDRWHVBK R G RO RRIWHN R UPHDRRQRAFFRYUD JHHWD QG DU G
ODER®@V S HFMARUELR D BHJHW U X F WXQUIDGHO KW KIHQ IRUPBR QR P\
FRQW H [\ APKKRHD M R RIFK\L O BERQ CR U F 8 B ERUU FVMOYAFR X QW UL HV
LVFRQFHQWBDWHK A QRHMPU LY GV K HLQW H U Q DSWDLLR/Q@UNGE R
GHYHGROBYEFDPHWKR G R GRMIH\RHIE) IRUPBOYWEIRUM FOXGHV
FRPPXQLW)\ FPIRVOHGVRV\MWH PG W H JUR WIRAEQZIHD | DARHJ N HQW R
ODESURWHREXNQRWLIROGRUPBOUWQH ZV MBS YW ROFLRWIDQL]DWLRQ
WK BWYHVWDEOERKPIGQ LW\ SOUHHWHHGB KH Y L YORQUBVR PP X Q L R/R W W/
DIIHFVEMKE[S ORLWIKRXOE QJDIJBE®FWISDH WL F LRN RBH/V LR D
WKHVH DSSURDFKHV QRW RQO\ DV WKHLU LQWHQGHG EHQHI

3URJUHV VLY RIOR'Y ILQDQFL@RPHV®WXEJHWNRY HUQP HDI\M G
WRQLWIL\DWXF\SXBABWEHRJIJUHVVQFHBDRAH VEWGEIBWORFDWLRQ
IRB'* LPSOHPHQVWDWKKREMH FRUWN & X ALIPO L RQFWR MAHF O H V
DQGRQRIUQDQFLIQLVHTXLUGWHIUBWLQLPSOHPHQWRWWE®Y R
QDWLRGHYHORS FMWYUW VEXBIJHBYEHQJIDJILIQD D QFHQ LV WALLMK/
HYLGHQFH DEDI/OI\BRUS, ' 6FRXQWWKBRVHQGBEH®AE HS X UV XZH GV K L Q
UH D O HYS\HLAFW D BVELRXWKBIL P RWWKGIR P H VIW V FEDDO/BIG L D UWQH U VKL S
ZLWK UHJLRQDO ILQDQFLQJ PHFKDQLVPYV
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$OOLDQFH $OOLDQFH $FFRXQWDELOLW)\ )UDPHZ
6HFUHWDULDW KWWSV ZZZ DOOLDQFH RUJ
$OOLDQFH SDWKILQGHU &RXQWU\ 3URILOHYV DC

1HSDO 6DPRD 6UL /DQND 9LHW 1DP $OOLDQFH 6HFUH)
KWWSV ZZZ DOOLDQFH RUJ SDWKILQGHUV

*RYHUQPHQW RI )LML $OOLDQFH 3DWKILQGHU &RX
$OOLDQFH BHFUHWDULDW

*RYHUQPHQW RI 1HSDO 3DWKILQGHU &RXQWU\ 3URJU

RI /IDERXU (PSOR\PHQW DQG 6RFLDO 6HFXULW\ $OOLDQF}

*RYHUQPHQW RI 1HSDO 1HSDO 3DWKILQGHU &RXQWU

SHSRUW OLQLVWU\ RI /DERXU (PSOR\PHQW DQG 6RFLDO 6|

*RYHUQPHQW RI 6DPRD $OOLDQFH 5RDGPDS

&RPPHUFH ,QGXVWU\ DQG /DERXU

*RYHUQPHQW RI 6UL /DQND $OOLDQFH 5RDGPDS C

JRUHLJQ (PSOR\PHQW

*RYHUQPHQW RI 9LHW 1DP $OOLDQFH 3DWKILQGHL

OLQLVWU\ RI /DERXU ,QYDOLGV DQG 6RFLDO $IIDLUV

*RYHUQPHQW RI 9LHW 1DP IDERXU &RGH RI 9LHW 1DF

1IDWLRQDO $VVHPEO\ Rl 9LHW 1DP

,QWHUQDWLRQDO /DERXU 2UJDQL]DWLRQ 1DWLRQDO

9LHW 1DP ,/2 *HQHYD
,QWHUQDWLRQDO /DERXU 2UJDQL]DWLRQ DQG 81,&()
6XUYH\ 1HSDO %ULFN ,QGXVWU\ ,/2 .DWKPDQGX

, QWHUQDWLRQDO /DERXU 2UJDQL]DWLRQ $VLD 5HJLR
1HSDO 3URMHFW 3URJUHVV 'RFXPHQWDWLRQ ,/2

8QLWHG 1DWLRQV 7KH 6XVWDLQDEOH 'HYHORSPHQW

1IDWLRQV '"HSDUWPHQW RI (FRQRPLF DQG 6RFLDO $IIDLUV

8QLWHG 1DWLRQV 2IILFH RQ 'UXJV DQG &ULPH *OREL

3HUVRQV 812'& 9LHQQD

8QLWHG 1DWLRQV &KLOGUHQ V )XQG (QGLQJ )RUFHG

1HSDO V %ULFN ,QGXVWU\ 1HHG IRU D +ROLVWLF $SSURDF



ff,%anee o 2], n ¢ J1
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