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7KLV TXDUMUV HGMRQ R 4 XDQWP 9LEHV
P DUNVDQ LQI GPARQ SRIQWFDSWUQJ KRZ
TXDQWP VALHQFH LV QR GRQIHUFRQI LOHG \R
WHRUHAFDO H SBRUDARQ EXWLV DPWYHD
UHWKDSLQI UHDOZ RUTE DSSQFDAWRQV DRLRW
@ERDWRUHY FRP SXWQJ SOMWRP V DQG
QDAWRQDOLO!I LDVAXPMUHV DVZ HP RYH LOR

7KLV HGMRQ RSHQV Z W D |DVALQDWQJ
GHHS GLYH LOR &HXP ) RXQMIQ &GRFN

7RMQI $\RP V IRU3UHAMRQ 71P H\HHBLQJ
E\ 0V $QBQ %UWKWDQG ' U 3RRQDP
$URWD 7KH DUAF®! H SGRUHV UHP DUNDE®H
SUHAIMRQ Rl AHMXP | RXQBLQ FARANV DQG
KUKQ@KW KRZ DGYDQFHV LQ DRPLF
WP HNHHSIQD FROMOXH VR XQGHBLO
FUWDO WRKQRRIIHV 1Q  QDYLIDWRQ
FRP P XQLFDWRQ DQG VFLHQW LF UVHDURK

7KV IV IRBZHG E\ 'U ' IMDQK
6KUP DQV WRXJKWSLRYRNLQJ DUAF®! RQ
WH QP MMRQV R TXDQWP ) RXUHU
WRKQITXHV ~ RIHUIQ] D GHSHU
SHUSHAWYH RQ WH ERXQGDUHV R

TXDQWP DGYDQVIH

,Q RXU ,QMGH WH 0 LGV MHAWRQ ZH
HS®RUH 4563 ZIW 'U 1INRD
7HKROVKHY KLIKQKWQJ KRZ WLV 3\ WRQ
EDVWG KUK GIYHO @QIXDIH MP SQ LHV
TXDQWP SWRILDP P LQJ WULRXJIK

DEVWDRPARQV DQG HQDEGN HDP BIWK\ EUG
TXDQWP FOMFDOZ RUINIGRZ V

7KLV DWXH DOR |HDWUHY WH KLIKQIKW R
WH ERRN AXDQMP  &RP SXWQ
' IHOBQIGG B\ ' U 1LDM* XSWD ILRP
BRXW $ VLDQ 8 QLYHMW

$VDZ D\ V Z HURXQG RI1 WLV HGMRQ Z W
D FXUDMG QW R XSFRP LQJ TXDQUP
HYHOW LQ KLIKQKW [LRP  UHHQW
DK SXEQFDARQV DQG D IXQ
4 LRWZRWG SX]]®1 IRU RXU UHDGHW \R
HONR\

H GHHS® DSSUHFALDWA \ RXU FROWOXHG
HQIDIHP HOW Z I WH 4 XDOWP  9LEHV
FRPP XQW $V TXDQMP WFKQR®RILHV
DGYDQFH Z H WXWWKLY HGMRQ Z LADERW

HQUFK \ RXU XQGHUABQGIQJ DQG LIQIWM
WRXJKWXO GIDIRIXH DRLRW WH JQREDO

TXDQWP @QGWDSH
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3UHFLVWRPHNHHISVL@QIGLVSHQWRBEOMH I HUHQLERSS D UWR P Q F K R UV IOH
PRGHUWQIELUHRWIOQGLUHWAFWEWLQIDFFXURIBY&W K HNGIR NOWR UD M
HYHU\RDWR XWX EZRUOBRPIJOREDO EHQFKPDURY HYDOXDWP®UJILQ
QDYLIJDWDRRLIK IUHTXWMQBGIMR] TXDQWXP WHFKQRORJLHYV
GHHS VSBRRPXQLFDQBWHV RNV

IXQGDPHOKMNQFRXQWOWWHPNO\ 7KLMUWHISEBRKRYZFHVLXRXQWD
RQWKEBELOMWHDVXDA®\QFKURQL]H ORRRW KK\W K HD\UW KHR U OBRY W
WLPHWKWUDRUGBGEGRUBFQWWRO DFFXUPWHDUHTXHOWDQGDQGV
WKHOREDQAPLQDIUDVWHUXFWXH KR ZW K HILUD Q WHRPX Q G D WHR@MWL Q
TXDQWXP GHI,LMGHFR WHDOYHMGQJ W R KD SMKIEKW XRIM/ LPIHQ GUHTXH QF
&HVLEWRPEGRFANPR QD WHDOL]DWLRRHWURQRIMNULPH Q WDXAMWRN K H
&HVLXMRXQWFIORFNWVRQRZ®V 13/, &V),QGLDLYUVDWY RQOAHVLXP
SULPDUVNHTXHQMDQGDIRGNWWKH IRXQWPQRERGLJIHQRXWY®'ORSBWM G
IXQGDPHMWUIUDORUY7& FRRUGLQDW&GE5 13ZLEBLQFOXWRGPRQVWU
XQLYHUVDO WLPH ZKLFK LV WKH WXW HURIIAM SRWYD O

$QRVFLODWWHRHDRIWYHWWLPHNH KHSHLYQLWKFHR PSR Q WEWW.J X O /\K MWL F N V
ZKLFKDUWKSIDVV IRIWLPHKH XHVRA$ UH F L WLLFPQH NQIHKDIE HHRE R XMQ G L Q.
RV F L O OADKNDRAPNR U Bl F F X UIDQVSHW D E D B O E\RWNHO R IGFEH O H RW E D O O DWVKRHU
SHULPRIWWLRQWVKH UWRRD®QEXQYDWHHFKDQRFB DO O\DX¥FERBWH QG X O X P
DQEDODRKHHORSURWL®HNH BSHFL LRWOG HRUR/D J Q L W XIBVHKHHD U OW K
FHQW XX'DURU\V \R B DL O ODHAWYRDK W MRLPIHN B HES HQS ORLWK ®UH]RHOHF
SURSHRIWRD UDM& I ITHUE@B3DFW QUBINGLD PQ@WUWT X HOW D E IKRIZW Y W H L L
SHUIRUPX®RVOLPLVWH®KHRVFLOOWWIREQR\G/HQVLWLRIQMLURQP H
SHUWXUEDWLRQV
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$ PDMEUHDNW KIUG X HKE L WILRPQ! N H HF ®IPGEL WWKKWBIH D O L ] VW IMM@IR VWW D E O
RV F L O QEDRWUDWAHX D Q WX R W H®RRMH FKD QRBBI®K HU H T X HID\FY R F LDIWMKG
WKMWUDQVEWWRGWRDPMWRPHEOHUOHYHOFMR QVWRQM HUDDPPXQWR
HQYLUR QPHIQULD@7IKRIVYV L JRWH L WHRV KBIW R FLGFR PG H Y LW K B R/ X QWWK/H
RVFLOORWMRRWR HD V XWHPZH WQ PDW FEHIGF L VIIKRQL P LW DRVEB®RQWVV L F
WLPHNHHPSVOKRIBMGUR Z L@QH HIR $ U H F L ¥ QRIQG DQIVY L J DWWV RIGIPYG D G LR
FRPPXQLFSWVRQ:RDO,GH[SHG LWHKBEH Y H O R SPIB @/\R FFLOFR FINGY\KIR) R ZOV
DWRPLF IUHTXHQF\ VWDQGDUGYV

7KHLUDWRFAGREDNVGHYHOR®HG DWKS 6 1D W L RQDWHIE W D Q G DIW/GHV
QRZ,67,VED\EDVHR®NKIH Y HUWUD® VILWATKE Q F\ +] EHW Z HHAR
TXDQWHK®HUJIMY ROWK®ILRIWM QW RIFW KBIPPRQ LD PROHFBQEW QR ZmV
WKBIPPRQPDVHWR B W KR X\EO \O H WDV F X UW WEBQK EIH VIV D URND]R FONAY K D W
W LPHWOHD®&IDRR Q VW WIKWDWER PRLE ® R O H F XDWIQ V LAVDIGRIWDID F F X U D W
IUHTXHQF\ UHIHUHQFHV ZKLFK ODLG WKH IRXQGDWLRQ IRU WKH

U U U U
Uu U
Q W KIH US WD FWLE® O K LEH | L Q LMQLRKRWKKQ LRAW L P H

DFFXUDDMHRPIFORFADVY WRVKHJHTXHPRUUHVSRW
GHYHORB®WG/ 8. EDVHGHQHUGIIH U IE & MEZ MHARX D Q W X
RQWKHMUDQVUWHROHQFWDWHW¥HVLXPWRPKLOMDUO
+] RIW K&V FHVLXEHDPFORFNWDOLMIGL
DWRPNQRZQVWKHAHVLXPGHILQLEMRDD QVONDKNNEIT XHQ
EHDPDWRPEPRF&HVLXPLQWRFRXQW INVEOB® /G AXHMVRU
EHFDPHVKHLGHDPOKRLFHUHDVBHHFL\OLHR&®A UHPDUND
EHFDXVWRIIHUIMG/WDEOHQQRY D WWLKFM VLXRXQWDPQRF
DFFHVVLUE@A HSURGXFIZEKGSUHFL\WRIRGVLXPHDFORF
DWRPWEDQVEZWILRKR X0 GZD\DLPLBAMKWHK R UGMW H U DAFIWP
EH PHDVXUHZAWKKLJK GXHNRVKMKHUPRWLRQDWRP
DFFXUDFRQVHTXHDWWK a P V

WKBYDLODELRRRPHUFLDO
&HVLXP FORENVDWRPLFQWKARQWRIWLPHNHH®K@RDOWRGHWHUPL

W LPHNHH S2.m\ IRUPDOGYHTXHQEWKLQLPROQFHUW BQ@MRPEGREN
DGRSWEG 7KH5’VHFRQGIXQGDPHQWDX)IIDQWI)UH—ITXHQW\DQGZ)KJI—GJ\MKH
LV GHILQHG DV RV F L O GIAWIZRHBWWOR AH.@H WIW D /IHB W U H ITHU H Q |
RVFLOGFWRUGWGHLVHQENQFHUWSOUDR@RLS
66 \ WKKQFHUWDRDOQOQMA\TXH@HDV XUHPIHMQ®@YHUVH
,MWLVG H I L QE\GN D N WVDKIH_ [HG S
OXPHULFDORMWKHADHVLXP UHO DWR KIHQ WHUDWVFWHERYW ZHDHWWOR PQGDGLDWL
IUHTXH@%\ WKMQSHUWXNEHELHOGKMHUHIRRIHP S UR YW KU H F L \DIVRRORWH HWB R
JURXQG VWHMHMWUDQVIWLROHVORZEBBZQKLEVHFDRHD V LEIOMKKIHQ Y HQR/IL R

A REAWKEDRVEXE | ODVFHRIROMQIF KQLEXHV 3KLOGL&KXD QG
H[SUHVNAVXKXQ W Z K L FLKV &RKHQ 7DQKAGHDUQWGE PWKHREHZUL JHQ
wXDO WRV 99 3K\VLFV LQ
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,QV W HRDISIDVWKHUEBOR RHVLXMDFEORFN&HVLAXRXQWWRY VH
DWRFMWVHU FWRRHZF GF UR N MOMNPLSH U D WXZUMHWG J QL | L FD\W WQG L |
W K HLQW H U DV MPAHR QMK K IPIL F U R Z DW KN U H B\D E OQ DD WWDAR U G HRJI'V

PDJQLWIXRSURYHRKDAMEFXUDTRW HVLXRXQW DLLUMWD O ID|W&5 7 (

JUDQE®LG WHSUHVMIEXGP L Q RWLHRRD RHSA JUHIV@ W RP LF
SK\VLPWVFHRROIPQFURZNSHFWUR DRRSXD QWKRW UR GRUML X P
| R X Q WFDOLROFUNI\D ONLKEHV H F R DIGAKK. J K DWW X UDG@ B W D ED Q BWW K X V
NQRZRVSULPDIWHTXHYPDQGDYGYJIHQ RXWY®\O RBGI@ WHO H Y H ¢
QDW L PRI R @ R AW L W0 WHAVL@DDW, KD G LETH F D PWIK ML [ WFIR X Q WVUR\

DFKLHMWKRPYOHVWRWK/, &V),QGLOLYN YR Q @H VLXRXQWBARF N
GHYHORBME 6,5 13/WDWQYHUQDWURIGROQDNMDGULPDUHTXHQF
VWDQGDUG LQ DIWHU D VXFFHVVIXO LQWHUQDWLRQD

7RG DR Q M\E RO\ R HRH VL XX QW RISGIV D &/RIE DFIRM\WR RVFR Q W U L BUKRVK I .
FDOLE URIWLRQW H U Q D\W/ILRRPQIBROHP D L Q W D KR I ORS| \L. FW D PH V E D\GDKD
DVWRQLYKERQUDKLFRUUHYV SRRGWIR M HWK RQMHFRO@® HBRWPLOOIRRQ\
\HDUV

,QW KDV W LZFHDH. RV B L V F XWHE D VEZ R U N LSQIL Q F LRIPHHWL XX Q WIDW R AFLFR F N \
RXW O VOH MRLEH U D WRIREIDQ LMP ¥R P S R Q HOQABWVK HAIRIDMDSULPDUMTXHQF
VWDQGDUG

), % 'U, &K #& U U" U -#'
V(. HU& % iSF:l\J/Il;XRXQWDW@PFL(BRFN
WVIHWH THQ WR.DQQ H U
7KH.HVLORVRPWH UB DV H L
FRROW B HG XWK HLSH HGR
DERX\WZWHQM PP V 7KH
DWRPWUHWKHQODXQFKH
YHUWLWRORXIKPILFURZDY
FDYLW\ IRU PLFURZDY
LQWHUURDO®WURKQWH G H
WKBHWHFVRIQGRDKLABOOLC
EDFNQGHUDYLDW) VKRZV
WKEDVEZRUNLRIWKHHVLXP
IRXQWDMRPEPRFN) WKH
IRXQWDH@PHWWXKHWRPV
SDVMQG& QW H WIZRE\WRIQWN K H
ZD\ XS DQGGRZQZLWWKH

YLJ 7KHLIXHFS O D RED VZR U N SQ L Q FRIS/ERH V L MRPX Q WDDAL R) FELOFF PLFURZDIYHO®BNKURXWKH

7K HGL QHAS U HW KRR R OELKDD RV K LRHLHWV K R BR.QBIG W K R@ME-D
G RWH S U H WH@MWLDXW R FOR X & B W R P VIH UYBWAHRIR OGHIEX Q K IKIGF VDPH LFURZFDH LEX HV R

WKPILFURZBPYVYURW QWHUURI@®HR® EWMWGEHWHAWRQRX HOR WKHIDDNUDERDLIKYW]LEXDO
RVFLOODWRU LV VHUYR ORFNHG WR WKH GHWHFWHG UI LOWHUDFWLRQ RI DWRP\
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ZDYHWQPSOHPHQWBWRRIQIKFEHO IRULGHQWLIWKHDWRPUFHVRQDQ
SULHHQQIRHWKRG/HSDUMRWHGO ODWRUWH@FORFRWOFL O Q WWKRMMH U Y R
ILHOGUYHDOL]JKBUHZLWKPLFURZD YR F N KBIH VR QNAWX HRIEH VL X P
LQWHUD PWHISOQUDIWHIE PHDWKWMKDQDWRPVKLWVIROORZH\GWKRURXJ
VSDFH HY D O X RWA IRIR X Q WD HZ X HIRRW K H
HVWLPDVWIRIO O KHYWDW LVDMLG D

$IWHBLFURZDYOWHUDFMWMLRRVYUH VAVWHPDWLF XQFHUWDLQWLHYV
GHWHFWHG XVLQJ ODVHU LQGXFHG IOXRUHVFHQFH

$ IRXQWDLQ FORFN W\SLFDOO\ FRQVLVWYV RI WKUHH ZHOO FRRU

7 KUW K HUMKMHFW R B W MWRONSHO/D F\WM R Q V IRMWRAAH V L KPS R X @ HW K
KRWHVLORVRAFWRQQHRFWHERIGDIJQHWR RWWDRDID VHRIR O DQG
WUDSSDRIFURZIFDHN LIWWUW QWHUUR DOOMVRHF WKLIRFE HRIUN K H
GHWHRMW RIBWRPFKLIAKR YNVWHWKLHGOGMN3O JQHWLIFHD GGV
PDLQWDLQHG XQGHU XOWUD KLJK YDMHRXWXKP RI WKH RUG

3K\ MFV 3DFNDJH

7KHO D VEHHUD PI\R BER R O MQUID S SA.X Q F B IQWIH W H FRVWRBRIW R BW H
GHULYURRVKRSWLFBDWERQV L VRVIWZR [ W H URXDYQGAL\R GHD V H U

(&7 TUHTXHQF\ VKLIWHUV VKXWWHUV DQG RWKHU RS

2 SWFDOSHWKS

7KHPLFURZBVYHW K H VHQHRWHD/Q & W D E L\W KIPHL ¥ U R Z DUYHHT X HID\W\
*+] IRUSUHFLWHIVR Q DQFEW H U U R XCR/QLMRE® HF W U R
SURY L\® KX W R P DRMWRKEIQ WY H X H GBRHR F H WWKH#AH W X/ U QQEDQA0G
LPSOHPHBMWGWEMWIRFMKPLFURZRBRYHRLO Q/EVWBIWRPALBDQVL
7KLEFO RV H G RBRHRID W QR QVWH DWKRIX W S KWW T X HQIF P D LSQMH F LV H
WLHG WR WKH LQWULQVLF WUDQVLWLRQ RI FHVLXP DW

0 LFLRZ DYH DQG
&ROWRQ GIFWRQLFV

('#¥ ,H'U( U0 & .8A(V
U -#U) (. HUR %

$ FHVLXRXQWHDARREHUDMWBIXHOO RUFKHAR X B ®FNE R XWH\DX E
SURFHVVYR® D VHRIR O WQAHON H FRM& R @ L YORV R PI\K LWH F WZ R@DY BIQ
LQVLBRIQWKEDVHB JLQ H FUHRKIQ L \XHI®R W KRISHUDWQRBIQY DOXIRWLR Q
WKH IRXQWDLQ FORFEN

U W Wwaers7; W Wh:



U u U

&GHVLXPPSRXOHWWDFWHRG/KH WUDSSOLOYWKNHWHFKQRAR

YDFXXAFKDPEHWHDWWBRB HOHDVHQKDQRANRKRBYHUDBRXUBFWK

EGHVLXYPDSRXZURMLFW\SLFBEOYH FHVLXRXQWDWRPEGRFER WK

WKHUNBORFRWHWKROQOGUHGY3/, &V)DERXW PLOOKRIQYL

RPHWWHMHFRQIGVHFRRORQG DWRPVUWUDSBHEHGRROMBER

WUDSSWERFKQLEKXKBQVORZLQJ. LQDQDWRPEBR XK PP

WKHUVWRMPWE&®HGXWHHLHORFLVELDPHWMWKRZOQAPDJIHD SW X

WRURXHZWHRWP SHYHFRQG XVLQ@IQ,5&&" FDPHUDLJ 7KH

LQFUHDWK@ILFURZDYYMWHUD FWHGRRXVA A |HVELJIHWWKHKHUW

WLPH IRU EHWWHU IUHTXHQFG UU N RENMM/ER/RKBP D OG HWP HRV
YHUWERRBROEMPDPVQFRPSDUL
ZLWK WKH KRUL]J]RQWDO FR

,QDW\SLPDOVHU FRRQLQXUDWLRQ

VLIFRXQWHU SURSDJYHEWMD®Y

DUUDQDI&R WIKWKURMHWKRJIRQDO

D[HWQGZLWRXWXDROWKRJIJRQDO

SRODUL|IDWQWRVDMMWMKHNUD S

FHQWHRW HDWRIS W LPHRDADD V \RHWV

PDIJQHWR RSWUEBSQ7 ZKHQ

FRPELQHGWKD PDJIJQHWILHOG

JUDGLHTXW13/, &V)HPSORDV

027 JHRPHWRJWKBEXUSRVH

ZKLFKR P EL QHWRIBW K R JR)ILDJ/

RI FRXQWHURSDJDWLLQIFXODUO\

SRODUOYDNEHID PXLWXPDJQHWLF

ILHQGDGLBHQRGXHEHN® SDLRJI

FRLOWQWL +HOPRODWXUDWLRQ

WKBVYRFHRVYYLIKW PDQQWHUDFWLRQ

WKPADIJQHWIHBEREQILWHKNEWRPV

QHDWKHM UDHQWEAHH[H QWD yLJ ,PDJH RI FROG DWRPLF FORXG FDS

SRVLWLRQ GHISHIF&EK QOHHD VHU

EHDPVWHG GHWXQRBWKH [

WUDQVLWLHRWYHORFLW\ GHSHQGHQWU U

IRUFHWKDWHGXMBPHWRPPRWLRQ

SWRPIMWHRROWMWE . 'RSSOHU

OLPWKHRUWKMHRHZ . LRSWLFDOYWBDVVRROWXIFHVLRWRPVYEDXQFKH

PRODVWHXANVBEMHIRUMDXQEKHUH XSZDUWKURXWKHOLJAKMWMKEHKHLIWLUVW

PDJQHWLFHOIGVWXUQRG DQG LQWHUDIPRLVWMRKWWDWH VHRIHRWMEZRDY

|UHTXHQ:FQGDPSOLWRGBDVHUFDYLW\ ZKLFK VHOHFWLYHO\ WUDQ

EHDPVWDSLEOPSHERZQ7TKLY [F=4mp=0) WRIKH =3,mp=0) K\SHUILQ

VHFRYWDHERROLQPD R ZMW X E OHYSHOXEVHTXXYW L@QDVHKP R YIWW R P V

'RSSOFRRORBRODULPDMIGREG QWK DWP DIL@/ KHURKASHU IV WHDMHV XU L C

FRROLQJ /DVHU FRROLQJ DQWKDW RQO\ D SXUH VDPSOH RI DWR
|[F=3,mp=0) FORFN VWDWH HQWHUV
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LQWHUURJDIWRROVWDWH V IiDOHRASNDNSE K U R WKED PV H\D Y W\Z\L RHD FRIQ

W KZHD\X SDQ 8 QV K HZIDUG R ZR Q G HWHID O LS/U R FIRVPL FUR ZDQ@ W H U U RZIDMWKL |
WZR/LPH VHSDUDWIG R ZONDPVH\QWHUURQD WHEBIQVHRIUP D)Q5D P V H\
ZKR. QW UR GXKEBMW K ® S UR YBIH T X HOHFV R O X MIMRFROPLSH F W U RVE Q@ BW H |
ZRQAREMOLIMBK\VLFY IRWKERQWU L EMWRAMS H U L MEZRAK R BXO \RH V
PLFURZDD B L DVWHLIRDQU EWH GHHHY R O X SH.IRICK® L QVIKIH US/XNO WHKRHLFUR ZD Y
ILHBGH DD Q WOPS HU S R WIMNDRRMK\M ZR\SHU I LQRX § & D WHBH Q G RQJ
W KFO RV H ®HVKRIL FUR Z DYHIT X H DIPWWKKBIW R PALB D Q V ILUMLTRK®! @VFIHQ W H U Q
TXDQWSRDVRIIWKBWRAVRO YHNULWKHIHHYROXWHR QBGN MUK BWRP V
HQFRXQWKNH FRPGFURZBXB\OD VIHUG XABRRUHVEWXYFM RQRWKH QD O
V W RWHKDHW R PS/D P V HU L QSIBIW WIHQIQD P SR A X D Q WDGPW H U | HIUWRI)W B LEQ H G
VFDQQWRMILFUR ZDUWHT X HDEE H F R U & K@U D Q VS WR RIE T OHS\W DRIF H QW U L
IULQBRUUHYV SWRVGW[D AWS H U | MQUHD Q VILWWHLTR( @FFHO RFNH T X HRWV MW R
GHILYMWHFRQ@VKH3/, & VFHVLXRXQW WKW RPW B DXQFWHKHLJRW
DERXW PDERYWKWUBS Q VOH D GW RXIHQ W H U DWFIWRHR Q PV 7KHFRUUHV SR QG
OLQHZLGWK LV DERXW +] DV VKRZQ LQ )LJ

U u U U

$IWRUFURZDYW H U DWWHHRVQX OWD QW
DW R PAVED VB&H W H U PXQIHEGD V H U
LQG X AMG R U H V BHHQFHHF WALKRHOP H
7KHVUDQVESWRRQEWODWBY V H\
IULQJHALWKPLFURZDYHBHTXHQF\
GHWX QRIGILWKHEHIWKBHHVRQDQFH
IUHTXHG@FGLJLWHDOWRVW KR ENV

WK RF P OF UR Z CRAHE L O ONDRWK b
FHQWSMDRVHWLQDH ® IHHGEDFN

O R ROSG M XW WL F U R Z DWYHHT X HW R\
NHH® KW UDQVBWREQE DOR MG
IULQWKBHILRI®D[LPXRFHQVLWLYLW\

DQ&KWHUFRUUHFRNHYLDWURQV
7KH ILIXWH HSUAVHQW WKH 5DP VR 1UQIHV REVDLOHG GXUQ]

W KRV F L O DLDR/FRKIBIW R RLHFV R Q D Q F R Rsiourg R Wi 13/, &) 7k F-OABOG)H FRUSVSROGY
7KL\DRFNHLG‘|TXHQ/FH\UYBVWKH WH H DFWUHVRQDQWIWHTXHOR Rl WH FHMXP K\ SHU LOH \WDQUMMWR(

+] VR ZKLIFK VWKH GRFDORVFLADVIRU LV GRFNHG

RXWSRMWVKAORRURYL®LQUUHFW
UHDOL]BWMKSQVHFRJ&H.HVLXP
IRXQWRBEUDWIDVWHTXHQWQG O
SXOVHWPRGH,Q WKH3/, &V) WKH U U
IR X Q WS KU D WE\FQBOZRHFRQGV U
ORQXULQRQH \FOBIERXV® VX E
SURFHVWHMVHTXHQWHPHFXWHG, QD SULPDIWHTXHRMDQGDBEXUDYV
XVLORQGLJHQBHKY OO RBYGWDLQ@HDOL]R WKL/ HFRQBT X LNWHM R UR X
VHTXHQFH FRQWUROOHU HYDOXDRNVWRK®ORFRHD VX UME TXHQF

DQG D FRPSOHWH FKDUDFWHUL]D!
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VA\VWHPBWHPWWBWSHUWWKBWRPALBEDQVIZWHBBHOFNYDOXDW
SURFHWW R RP\S D UWBE R FNMHLG-UR Z R Y L O OAD\W IRFUY @@D F W L Y
K\GURJPQVHUKHP DVHIURYLBH\HO HKRWW WW D\ELDQO R A KH
IRXQWIPIHD VX UHPHRQYWWU D JRIGH PLQLPXMVH@D\VXQLQWHUUX
FRQWLQRBSXWDWLIREGHWHUPLRIBEVROKIWT XH®AVHIM WKL JK
SUHFLWARWHPBKMLEDFWHDGIGWHWRBNRPLQEQBWHV LQFWKB L
FRO® O O MKLLAE® D F N EJFDGS\L DWKLR/M FRQG RBIGIIRD/K L BAL VW UL E X
FDYLSKDVHWFHDFKVWLP DWHIGR XGK G L F DRVHDG/ X U H P HIQQAGV R U
PRGHOOK®EHWDKQHRBUWBDXQ@WWUHSDUGBO XER QMW DW LI/W L
ZH @D\ VW H POQFHU W DTRMAMHRVHKUH Y ® D O \W W D EERRIKK\HW D E L O
)L PHDVXWKE@HURBOOBGKHYLDQEQFHUWRIMIWKR X Q WDQARF N
IUHTXHQRUPL@XKEDVIRUWRRQWULEXRSER®UL3/, &V)W\SLFD
XQFHUWIDLQW)\ GRPLQDBNARO O MKILRWFWDLQ@WMHFRQG JHQHU
IRXQWDI/Q &VI)ILX QG B YHO R SWBQWHWILFQHIU W DLW WH'HW D Q J H
DQG LPSURYHG VI\IVWHPDWLF FRQWURO

yLJ JUHTXHQF\ VWDELOLW\ RI 130W&R/Q HUGID\FRMI

[.1, U U/l (./'U# % *H

2SWLFORFERIVHG QN KRISW LIMBRPALE D Q V L WHBR QR JH. Y\W KPH D V X U HVIZH @/ K
DQXQFHUWRDIL QWK L FFKH D QWK HV®IR ZIRX QQARWR R DL Q/ HF RRGHAL O ORR Q
\HDUBWH G H I L Q LRAW REV HF RR GV KED VR W K HR/SIW W DDQ V IL Wi [ KR IQFWHRED N H
SODE@VKHDUO\V 7L @/® H&H VL XRX Q WIDW R FFLFR FUNWP DW®SULPDUMTXHQF
VWD QGIRWEKHH D OL]RW NRIGRQRGGL OE6 PDILQG LV S H @WDUELGEHE HW Z FAHKH

PLFURZDYH GHIVOIFB@®GOGNVKRSWLVBORQEYHZLWRSWLFDAFQRZ

RXW S H U I RIHP\LIQXIRV KFHH V L XX Q W & MW@\Q B K RQR B/MICP HN H Z.$ MBR Q V DFW H
DQ®HOLDRIBOE WBL VW RQF XU UG QWHD RBQRSW LMDWHUEL XD RRY ® H[W
JHQHUDWLRQ FHVLXP IRXQWDLQ WR H[WHQG ,QGLD V IURQWLHU
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7KHFHVLXRXQWPQREM RWKWHFKQRORJL/AKILG®RU M UHVHQKAHUGAHDU UL
DQERQFHSRDADDOH U S WHFSHO RAWDWH R1 WIKGV LIKNRWR. 6,5 13/7V.PH QG
DUWHFKQLTROMBFXXPOHFWURRDPWXP J)UHTXH®HFWURORER UDWR U
SK\VLBQ G DVAHRQWURIBOD OLKRRVSWHFLVHDXWKRENQR Z OW BWXS S FRRU W
PHDVXUHRIDDBK\VLFRODQWIYWFKLHYHG'LUHFWR5 13QGXQGLUQRP
7KHSUHFIPHDVXUHPRIQWHTXHQBWGVLPH &6,5 &RQW UL E XRN LSDQWY Q G
REW D LEQ M® V VW RBIW R MMRX JBPLFURZDYHSUHVHQ®LYLVLR®ROOHD JX
ILHROBEHHRUR Y L &/KERIX @GV L DFFXUWR\ HVSHF LVDKSL\R Q HHKIL Q@ LBV V
WKB7&VLQPRUMKDQKUBHFDGHWH @V  'U $PLWBHMXSWDJHUD W H | X
R S W LFFODFOFHNNR OFYHHV L XPPX Q WHDA.RRZNW &/ LOMFNQRZOHGJIJ$)GWKRUWDWO VR
UHPDH@VHQIWIPMAQWDEQDRQIL QXKWIKKH DFNQRZOMWGIHRQWULERWL
FXUUBQGHILQLWHBYDOWUDQVWLNQGDUGVKDDBQLDQSUHSD U RN WKQ V
IRURSWLFD®OTXHQMDWERDVXUHPH@WV DUWLFOH
SURYLGLRBEXVWQRHUID\RQJ WRSIRUDWIQRQ

QDWLRQDO DQG LQWHUQDWLRQDO WLPHVFDOHYV

5DPVH\ 1 ) +LVWRU\ Rl $WRPLF &0ORFNV -RXUQDO RI 5HVHDU

6WDQGDUGYV

$URUD 3 HW DO $WRPLF FORFNV $ EULHI KLVWRU\ DQG FXU!L
"-RXUQDO RI 3K\VLFV

BHQ *XSWD $ $JDUZDO $ $URUD 3 3DQW . 'HYHORSPHOQ

VWDQGDUG DW WKH 1DWLRQDO 3K\VLFDO /DERUDWRU\ ,QGLD

\QDQGV 5 :H\HUV 6 $WRPLF IRXQWDLQ FORFNV OHWUROR.
=KDQJ $ HW DO &RPSDULVRQ Rl &DHVLXP )RXQWDLQ &ORFNV
(XURSHDQ )UHTXHQF\ DQG 7LPH )RUXP ()7) 1HXFKDWHO 62ZL
*HUJLQRY 9 +RWK * : +HDYQHU 7 3 3DUNHU 7 ( *LEEO
HYDOXDWLRQ RI SULPDU\ IUHTXHQF\ VWDQGDUG 1,67 ) OHWU]
%L]H 6 /DXUHQW 3 $EJUDOO O ODULRQ + ODNVLPRYLF
& 3HUHLUD 'RV 6DQWRYV ) B5RVHQEXVFK 3 /HPRQGH 3 6D
IXLWHQ $ 7REDU O 6DORPRQ & &ROG DWRP FORFNV DQG
$WRPLF OROHFXODU DQG 2SWLFDO 3K\VLFV 6 6
$FKDU\D $ %KDUDWK 9 $URUD 3 <DGDY 6 $JDUZDO $
XQFHUWDLQW\ HYDOXDWLRQ RI WKH FHVLXP IRXQWDLQ SULPD
0DSDQ -RXUQDO RI OHWURORJ\ 6RFLHW\ RI ,QGLD
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5DPVH\ 1 ) $ OROHFXODU %HDP 5HVRQDQFH OHWKRG ZLWK 6
S3K\WVLFDO 5HYLHZ

<DGDY 6 $FKDU\D $ $URUD 3 6HQ *XSWD $ $Q HOHFWU
IRXQWDLQ IUHTXHQF\ VWDQGDUG GHYHORSHG DW &6,5 13/ ,QG
1 'LPDUFT HW DO 5RDGPDS WRZDUGV WKH UHGHILQLWLRQ RI

+ 6 ODUJROLY HW DO 5REXVW 2SWLFDO &ORFNV IRU ,QWHUQTECL

v u ‘U 3RRQDP $URU

' U 3RRQDP $RWD LV D 6HOLIRU3 UQFLSDOS FLHQWADQG
+HDG RI VIKH 71P H DQG ) LHTXHQR 0 HWR®J\ ' LYIMIRQ

DW&6,5 1 DWRQDOBK\ VIFDQ' DERWDVRU. ,QGID + HU

Z RINIRFXVHV RQ TXDOWP P HAR®RI\ WP H DQG

| LHTXHOQR\ GMHP LODVWRQ P HWMRGV @ KWP DWHU
LOWLDPMRQ @VHUWY DQG SKRVRQLFV 6KH KDV P DGH
QRVDE®! FRQWUIEXVIRQV VR VKH GHYH®RSP HQWDQG
DFFXWDA HYDOXDVIRQ RI &HVIXP | RXQUBLQ DVRRP LF
FERFNV WUHQIVIKHQLQJ , QGLDV SUHFIMRQ P HNHHSLQJ
FDSDELDMHV

6KH UHFHLYHG KHU3K' 1WRP 7HFKQLFDOS QLYHUMW RI ' DUP WBGW * HLP DQ\  DQG KDV VIQFH
EHHQ DPVIYHO® DGYDQFIQJ SUHFIMRQ P HDVXUHP HQWWMFKQITXHV XMIQJ @VHU FRRAQJ DQG
XOUD FR@G DVRP  EDVHG W WHP V' 7KLRXJK KHU UHVHDUFK DQG SXEQFDMRQV VKH S@\ V D NH\

IR®! LQ HOKDQFIQJ ,QGIDV FROMEXVRQ VR LOWALUQDMRQDO WP H VFDBN DQG TXDQWP
P HAWR®J\

OV $QMDOL %LVKW

$ QDR YAVKWLY D 6HQIRUS HVHDUFK ) HERZ DW&.6,5 1 DWRQDO

3K\ VIFDO' DERIDRU 13/ ,QGID Z RUNQJ DWWKH | RUHI LRQWRI
TXDQWP SK\ VIFV DQG SUHFIMRQ WP HNHHSLQJ  + HUUHVHDUFK

|RFXVHV RQ FHVIXP | RXQVIDLQ DVRP LF FGRFNV Z IViK SDUAFX@U

HP SKDWV RQ VKH HYDOXDWRQ DQG P LQIP [} DURQ RI A \WMP DWF
XQFHUMIOMHY 6KH KRGV D 0 DWHUV GHI UHH LQ 3K\ VIFV | LRP

+ 1 %* DUKZ DOB QLYHUAW 8 WILDNKDQG + HULQWAUHMW LOFOXGH
@VHUFRRQQJ XGUD FRGE DVRP A WP V' DQG KDUDHWILQJ
TXDQWP SKHQRP HQD | RUXOUD VHQVMEH P HDVXUHP HOW
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2 QH Rl VIKH P RWMMMNQI BMWRQV [LRP WKH | LUANI HQHUDWRQ RI TXDQWP
DORUVKP V LV VKDWT XDOWP  VSHHGXSV DUH QRWXQLYHU/DO LH  VKH\ DWH
VWUXPILDO 6KRUV DORUVKP  GRHVQ W DFVIRU LOWAT HUY | DWHIU RQ TXDQWP
FRP SXVWU/ WDQ RQ FODWVMFDORQHV EHFDXVH RI | DWHU HYDOXXDARQV EXW
EHFDXVH IDRRUQJ SWREGIP DWIW FRWIH FROWIQV D KIGGHQ SHURGLF
VWAXPUH VDWW TXDOWP  LOWAUHUHQFH IV FDSDE®! Rl GHWPWQD  Z VK
H WDRWGELODU.  HIILFLHQR\ 7KLY KLOW DWD VFHQDUR Z KHUH ViKH P RP HQW
ZHP RYH VR D FOW Rl SLIREGIP V Z KHUH WWH SHURGLE VWMXPWLH LV DEVHQW
WKH VDP H LOWAU HUHQFH P DFKIQHU. EHFRP HV EQQG 7KLV LV SUHFLVHO ViKH
VWXDMRQ Z WK VKH P DVKHP DWFDO SWREGIP V. WKDW XQGHLBLQ SRW/
TXDQWP FU SVRIWDSK\ 34 &

' XUQJ D WHFHQWZ RUMKRS RQ TXDQWP FRP SXWQJ DQG
SRWTXDOWP FU SVRIWDSK\  Z KHWH VRSLFV @\H 4 XDQWP

JRXUHU 7UDDQMRWP  4)7 4 XDQWP 3KDWH (WP DARQ
43( 6KRUV DORUMKP DQG WDMRQD®! EHKIQG 34 & Z HUH
FRYHUIHG D QDWUWDOTXHWIRQ DIRWH : K\ GR LOWAU HUHQFH
EDVHG TXDQWP WWFKQLTXHV Z KIFK DUH VR HI I HPVIlYH DI DIOWV
56$% DQG HASWF FXUrH FU SVRIWDSK\  BIDYHV @WFH EDVHG
34 & HWHOUD® XQWRXFKHG' 7KH DQVZ HU LV FRQFHSWXD®
GHHS DQG ZRUM DUAEX@WMQJ FDUHIX@ IRU Z KRHYHU LV
FXURXV UHIDUGLQJ VKLV [ LH@S RI WKG\

© H WDFH WH SUHFIVH UHDVRQ LOWAU HUHQFH DY | RU @MWAFH
SWIREGP V XVIQJ VKH @QIXDIH RI WKH + LGGHQ 6XEJLRXS
3WREGP +63 DV VWKH XQU\LQJ ILDP HZ RWN : H VKHQ VXUYH\
ZKDW K\EUG TXDQWP FOWIFDO DSSWRDFKHV  Z KIFK
FRP ELOH TXDOWP VXELRXWQHV Z IWViK FOMWMFDORSWP 1] DURQ
FDQ DQG FDQQRWRIIHU DV SRWQUDODWIFN \VMDVAILHY  7KH
FROFOXVMIRQ IV QRWVKDW34 & LV EH\RQG VFLXMIQ\  EXWVKDW
DWRFNLQJ IWLHT XLLHV JHOXIOH® QHZ DARUVKP LF LGHDV QRW
H[ VMMQVIRQV RI VKH H[ MAQJ 4 ) 7 SDUDGLIP
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4 XDOWP ) RXUHU 7LDQMRLP LV D FKDQJH RI
EDVYV FDUIHG RXW FRKHHOW RYHU DQ
H SROHQMD® @UH VXSHWBRMMRQ R
TXDQWP WDWAV &@WIFD@® FRP SXWQJ VKH
) RXUHUMWDOVIRLP RI DVHTXHQFHRI  QXP
EHU/ VDN RSHIDMRQV 7KH 4)7
DFFRP S@VKHV WH HT XLYDBIQWMDQVI RLP DURQ
RQ D TXDOWP VXSHUSRVMRQ Rl DP S@XGHV
XVIQJ RQO TXDQWP JDWAV Z KLFK LV
DQ H SRQHQUDOFRP SUHWIRQ 1Q VIKH QXP EHU
RI RSHUIDWRQV 9%XWWKLY FRP SUIHWIRQ LV QRW
ILHH DV WLV RQ® XVHIXOZ KHQ ViKH DQVZ HU
Z H Z DQWMY HQFRGHG LQ WWH J®REDOI ULHT XHQR
WAUXPXUWH R VKH TXDQWP WM DQG Z KHQ
P HDVXUQJ WKDW IWHTXHQR FR@DSVHV VKH
WIMA RQVR D XVHI XOUHVX @V

$ VPS® HDPSO®l LOXN\WDWY WKLV LGHD
&RQVGHUD VIKUHH TXELMQRLP DA HG \WIMA

7KH DP S@XGHV DSSHDUDW
HYHQO® VSDFHG FRP SXVIMRQDOWIDVAV |RLP 1QJ
D SDMAD ZIMK SHURG VER : KHQ 4)7 LV
DSSQHG WKH  WHVXGIQJ P HDVXUHP HQW
GMMEXWRQ VKRZV VR \KDUB  SHDNV
FRUHVSRQGIQJ SWHFLVHO VR VIKDWXQGHUD LQJ
ILHTXHOR ,Q RWHU ZRWEV 4)7 FRQYHUNM D
UHIX@U VSDFLQJ 1Q VKH FRP SXVIMRQDOEDWLY
IOR D VP D@ VHWRI GRP LODQW | LHT XHQFLHV
HI I HFIYH® DFWQJ DV D GHVFVIRU Rl UHVRQDQFH
Z IMKLQ VIKH TXDQWP  \WIDVA

7KLV SUQFLS®1 LV SUHFLVHO Z KDWSRZ HUY 6KRUV DORUVKP | RULQWAIHUI DFVRU] DARQ 7KH NH\
LOVLI KWLV VIKDWKH | XQPRQ IRUVRP H LDQGRP ® FKRVHQ IQWAJHU LV SHURGIF
ZIMW SHURG  Z KIFK LQ WD LV WH P XGISQFDMYH RWGHURI P RGX®  $ TXDQWP

FRP SXVKUSUHSDUHV D VXSHUBRVIMRQ RYHUDGVKH YDOXHV Rl HYDOXDVIAV 1Q VXSHUSRV
IRQ DQG VKHQ DSSAHVVKH 4 ) 7 %HFDXVH DV D IXQPVMRQ WHSHDW Z MK SHURG ~ VIKH DP S@
WGHV Rl VH TXDQUP  WIVI LOWAU HUH FROWAXPAYH® DWQWAIHUP XGASGIV RI DQG GHWV
UXPYH® HYHU Z KHUIH HOH 0 HDVXUQJ WKH RXVBXWFRADSVHY ViKH WIMA RQVR RQH Rl VKHVH
SHDNV [WRP ZKIFK WH SHURG FDQ EH WHFRYHWHG E\ FOWIFDO FRQUOXHG | LDFIRQ
WIFKQITXHV 2QFH LV NORZQ VKH SUP H IDFRW RQ IR@RZ IWRP WP S® FOOWFDO
FDEXOVRQ
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7KHIVVHQWUDGO GUHHOQWOREDO 4 XD QWM (MWLPDWLRR® ®JR U LDMIGP
SHULRGLFLW\ 7KH IXQFWLR®HUQVWH L Q D3®J]R U DIMIRPWKHR[S O BLW
ORRNGVHQWIQFDIWSHULRGILW JORE DXDQAVR BM UL RIBRFO L WOORHG V AmS F
LVSHUIHFX\QQ\ R WRY GL QI L QLW HADKHX D Q WKW DMKHDAKBIO J R U ILWBKIR/ L J QVHRG
UHSHD®DRWWHUD) 7HITHFWLYHHYHDA® VZRUWXRW LR ZH Y FAUK DQ/R \¥ O O
DFWWUHVR Q IEOAHH MXRW®E PDWKHP D VSIURE®D HPRNVVHVXFKL QKHUHC
H[W U DV QRIUHJIXODTUKIWA SHULRGLFLW\ LQ WKHP

VDPH SULQFLSOH XQGHUOLQHV 43(

J U U IUU U
U

$ ODW MWWKMHRD Q@ W HIHQHD WHYHUDDWWLFH FEID'$W®R J U CDSKLAEU L W K

FRPELQDWLRIQMHEROOHRWLRIQDFOX®EQB7$/6 .\E&B¥67$/6 'LOLIMKGE X

EDVYMFWR¥NIK GLPHQYHBQD®/&217KHWFKHP &MU LW KHWLHF X U UW P

VSDFHMDWWLBHNVDWXUDQO\WKKDUGQRY®DW \V8URHE O HPIVU W L F DO D

QXPEHWKHRERGLYWKHRDQG YDULBPIDWHIUQZRWKURWUY ZKLHAKGGYV

PRVWHOHYRBWHHU\SWRJUDS&H O L E HYRIMXNFRO D W W DIPIS OW P D N HW K H

7KHVZRRXQGDWHKBRQBUREOHPWQGHUO\LQJ SUREOHP FRPSXWDWLRC

R QO D W WILFMAK B K R U WHHVAW R U

SUREOHM3 ZKLFRVNM UV KH

QRQ]HOR W W HFWRIWPDOOHVW

OHQJWHKK&ORVSINFMWRIREOHP

&93ZKLFKVNYLYH@DUELWUDU\

WD USRWQ® SDFIL QW KBIDWWLFH

SRLQ@WDUMNRN KHVSHUREOHPV

DUMNQRZREHFRPSXWDWLRQDOO\

LQWUDHRWOLE®@B UPHQVLERAV

LV13 KDUWRDSSURI[LP BDMMK

F H U WIIDLFQV RZK\H U H®/3L V1 3

FRPSOHWRUHLPSRUWDI@RUO\

FU\SWRJUDBESPLFDWHRBE

DSSUR[LPDWM VLRIV WKHVH

SUREOHPM B VILQGLMYHFWRUK\ FDQVK#)7 QRWLPSBMDSSOMHRY KHVH

ZLWKRGRO\QRPDEFEWRUWKH SUREOHKWEVWDWOMWUXF\@RIMODW VRH U

VKR UWHYEHOLHWRGVERWK HQJIJLQHHURQWKHK)7 WRSURGXBH(VHIXO

FODVVDRIBDXDQWORVWDBWY PHDVXUHPRRWFR PMK K/ R X W LRQV VE H

VXIILFLHQWO\ ODUJH GLPHOQWQRRGH® KHO R EDHOU L R\GA B X F R/IX/RHP H
TXDQWWXW®WDWHWKBIPS O LWXGEHS V PXYMY

7KLKDUGQHRWPWKHRXQGDWLRK® YBIUK\W KWPK4H) 7 FD @ HV R QZOLW/HQO D W W L

RIPDQBRVAXDQW&B\SWRJIJUDSRBURE O PRVX FKK \ W K PL V WD R F D W MRKCH

34& VFKHPH®I DFWKHDW LR QDWK R UWHMVAMLRID O D W \& HSHH Q@G HOLFD

,QVW LRIGWMHQ GD QBN FK QR O R J\O R EXHR P H WSWLRFS H URN WHKYE D V MAK DY\ U \

1,67 LQ 86% KDV VWDQGDUGRIJMELOQXRXVO\ DQG DUH GLVWULEXV
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KLJK GLPHQVBRGBIOHUHQRSHULRGLF
RUD FIXI® FWRR®F D F R Q VW UXFERW K H
ODWWALKEBMQFRGWKH KRUWHNRWRU V
SRVLWOQRIMRORHBDBATXHQKMPSOLWXGH
ODQGVMIKH#HI7 ZRXOXEHHBR HD\EL P SO\
GRHV QRW H[LVW

U C
U U
C U

7RXQGHUVWREIRU USBIKWF L ZHIOD Y\M R
JHW. QWRDWKHPDWRILFIVG GHQXEJURXS
SUREOHMB3 ,QWKH63 ZHDUHKLY HI
IXQFW LRI L RHBJURXSWKDWRQVWDQW
RQFRVHRIWRPHLGGWEEJURXSQG
GLVWBQWLIIHUHRARWH WKHW DVNW R
LGHQWLXWVLQIVIHZHYDOXD \RL RIDW
SRVVLBBMBFWRDDREGILVFURNBULWKP
DUHLQVWD QFIHWKH63 RYHWEHOLDQ
FRP P XW DWIRXZ X L FIKU F\ F QJIURR X9
LQWH JHQU® KH) 7RY HUK HVBHR XS RO Y HV
WKH SUREOHP HIILFLHQWO\

7KHUHDVWRKAH) 7ZRUNRD EHOLDRX BV
WKBWHUUUHGXFHEOHV R Q WWWHRI V
DQOEHOLDRXSRQH GLPHQVLR@WO
VLPSGHKDVH FWBRUFKDUDFMWH4) 7
VLPXOW D QHRXY OB BFEKDE W HRUW K H
JURXSY XSHUSRVKWNDRIQP HD V XW K H
RXW S X M/F R O O DRSQAWRF K D U D FANKHDLYWY
FRQV L VAL MEKKIL G GWQE J U RXGGU R P
DSRO\QRRLDOREHUVXFRHDVXUHPHQWYV
ZHFDQ@HFRQVWUXFKHP DWKHP DWLFV
FOHEGFDXWHKRQH GLPHQV LRRIGMIXGL W\
FKDUD FRAHDWQMR. Q IR U P DML RGWU L Q J
PHDVXUHPHQW

/DWWS.FRE O HEKWGDWDN63LQVWDQFHYV
LQYR®XKLKHGWRXSE HDQRQ DEHOLDQ
JURX$ QHUENHERWDWQBQYHIOHFWLRQ
1RQ DEHOLDURXSVKDYH LUUHGXFLEOH
UHSUHVHQWDIWDDWREM JKHU GLPHQVLRQDO
PDWULFHV QRW VLPSOH SKDVH IDFWRUYV
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)RW KGELKHGUWRXE KBHOH Y.DQ WSM
WZR GLPHQVKRQMICH 7L\DSS O WHRG

TKHEHVW NQRKD@QWBIXBJRUUWHKP
WKBLKHGUEBQAV.XSHUEHMIHYH

TXDQWWXWDHOHF RGDBRVRWKKLGGHQ ZKLFKXQNQVXE H[SRQHQWLD O
VXEJURXG® PHDVXUHPHBMUIRUPHGURXJKO\ 7 K LLME HW W K INGK H

WKRIXWFRPBIUDQGEBPVYWFWRW KL Q
WZR GLPHQVLBOQWEXEVSDKHHKLVLV

LUUHYHUW KHEGH V X U H PG ®WW UWR K\H
SKDWHHODW L RZQ WKIEKIHU UW B B R/X O G
EHQHHGHGRLGHQWLI\SHSHD WW®&H
HISHULPKBGRW W RWHOEXHFDXWHFK

PHDV X U H PHIGM S H Q GHHROD/DOD\BARE @

FODVVHABRQHQVVEXMDOWLY VWLO
DVWURQRRARDEDNE®BNKHRO\QRPL
UXQWILWKDAR XOWKUHDMB@ W
FU\SWRJUDSSKDBLDPHWH WOD\D WW |
GLPHQVIRRQVRWRUHORUHRYH!
WKWVWXE H[SRQHHW MO8 © WHD
VLPSOLXICHG XH §D3U L D@RYW K H

XQLQIRUPDIMQG RPFWRULQIRUPDWLRAUVW KDWHG Q WAK\IBWE VHF XU L)
D E R XWKHIL G GWXE J U R XEHRID Q H Q@MW UHOLHV RQ

DW WKH SRLQW RI PHDVXUHPHQW
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U

7KH GDUWIQJ ZIMK HURW SWREGP DGGV D
IXUKHU @\ HU RI S(RWPMRQ ,Q /: ( OWIFH
VDP SGV DUH GHIEHUDWA® DGGHG Z MK QRLVH

HDFK VDP S®i LV Rl ViKH | RUP

ZKHH LV D VHFLHWYHAVRU DQG LV D P D@
HURU GWDZQ IWRP D * DXWIDQ GMMEXWRQ

SHIHYV LHGXPRQ VKRZ HG WMDW/ : ( LV
DWBDWY DV KDUS DV ZRUMFDVH @WFH
SWIREGPV PDNQJ WD WP DINDE® REXWV
FU SVRJWDSKIF | RXQGDVRQ

7KH QRMH 1Q /: ( LV QRWIQFLGHQVIDO IWS@\ V D
VWAXPXUDOLR®! ( YHQ LI RQH Z HUH VR DWMP SWD
. XSHLEEHU W®I GIKHGWDO +63 DSSURDFK
DIDIQWV /: ( ViKH FRVHW WIDVAV VKDW ViKH
DORUVKP WHTXILHV ZRX@ EH FRUXSWG E\
WH HURU 7KH FRVHWMAMKPWUH DQHDG\ Z HDNO
HSRME® 1Q WKH ORIVHBW XQTXH 693
VHWMQJ EHFRP HV  LQGMAQIXLVKDE®! | LRP
WDQGRP QRIVH Z KHQ HULRUW/ DUH SUHVHQW 7KH
LOVAU HUHQFH EDVHG DWIFN KDV QR F®IDQ VL QDO
VR DP S@\ WKH QRIVH EXUHV H[ DFV® ViKH JGREDO
WAXPWUH WDW LOWU HUHQFH WHOHV RQ ,Q D
SIHAVH VHOWH /: ( IV GHWMIQHG VR EH

LOVIAU HUHOFH UHVIMBOWE\ FRQWUKPARQ

U C
U Uu

* LYHQ WMDWSXUH LOWAU HUHQFH EDVHV TXDQWP
DORUMKP V' IDFH D WWXPWWDO REVWUKPURQ
DIDIOW @WMFH SWREGIP V  UHVHDUFKHU/  KDYH
WUDHG W K\EUG  TXDQWP FOWLFDO
DSSWIRDFKHV LH DQRUVKP V VIKDW FRP ELQH
TXDQWP  VXELRXIQHV  ZIMK  FOWIFDO
RSWP JDWRQ ®RRSV 7KUHH P DIQ \AMDWAILHV
KDYH EHHQ H[ SRUHG

U  WWET57; W W<

7KH 1lOWW IV VR XVH D 9DUDMRQDO
4 XDOWP (LJHQUVROYHU 94 (VR DWFN
693 693 FDQ EH WHIRWP X@WG DV D
P LQIP 1] DARQ RI D TXDGLDWE REMIFVIYH
RYHU LOWAJHU YDUDE®N Z KIFK 1Q WD
FDQ EH HQFRGHG DV WKH JURXQG WDV
HOHUW\ RI DQ ,VIQJ WSH + DP LORQIDQ
$ SDWDP HWJHG TXDQWP  FLLFXIW
SWHSDUHV D WIDOTXDQWP WOV ViKH
HOHUW\ FRUHVSRQGLQJ VR VKH VT XDUHG
GQW R D @OMFH YHRRU LV
P HDVXUHG DQG D FOWIFDO RSWP 1] HU
XSGDWAV VIKH FLLFXIW SDUDP HWAW/ VR
@GZHU VKH HOHU\ LWADWYHO ,Q
SUQFIS®! U D TXDQWP FLLFXIW FDQ
SUHSDWH WKH JIRXQG WV VKH UHVXQV
IV VKH VKRUMW YHAVRU ,Q SUDPWFH
GHP RQWUDVMRQV KDYH EHHQ @P WG VR
@WFH GIP HOMRQV RI ILYH RU EH®RZ
DQG VKH YDUDMRQDO RSWP 1] DURQ
@QGVFDSH EHFRP HV  UGGHIG  Z WK
EDUHQ SOMWDXV LH WHIIRQV Z KHWH
JUWDGIHQW YDQIVK H SRQHOWDA DV VKH
GIP HOVIRQV JWRZ 5 HFHQWEHQFKP DUNV
IRXQG VKDW94 ( P DWFKHG EXW
GIG QRWRXVBHURWP FOWLFDO MWFH

VIHYLQJ DQRUMKP V HYHQ DWMKHVH i\
VFDOV

7KH VHFRQG DSSWRDFK DSS@HV VKH
4 XDOWP $SSWR[ P DWW 2 SWP 1] DURQ
$ORUWP 4%$2$% W WH YRXQGHG
' MBDQFH ' HFRGLQJ 3WREGP  Z KIFK LV
WH JHRP HWIF YHOARQRI /: ( 4$2$
DOMDDWAY EHEHHQ D SWREGP
+ DP LORQIDQ DQG D P L 1QJ
+DP LORQIDQ Z WK FOWEFD® XOQHG
DQJ® SDWDP WMWY/ VR KHXUMAFD@®
IIOG @®Z HQHW\ VKRUN RU F®RWH
YHARW/ $ WXG\ GHP RQWDWG
WLV RQ D ILYH TXEIW9%0 GHYLFH IRUVE R
GIP HOMIRQDO /: ( WHSRUAQJ UHVXQV
FRP SDUDE®! VR %DEDLV




U

FOWIFDO 1 HDIHWV3®QH DARUWP H IMWQJ MOFH 7KH DXWRUV/ Z HWH
H SOFMVWWKDWMKH P HIKRG GRHV QRVWMKUHDWAQ GHS@®R\ HG 34 & DWFXUHQWMFD®HV
DQG W(HWH LV QR VKHRUHWFDOJ XDIDQWIH Rl SROQRP LIDOFRQYHUW HQFH | RU @LD HU

LOWDQFHV

7KH VKLWLG VWDWAJ\ DQG DUIXDE® VIKH P RW/SIDPAFD@® UHGIYDOWLOQ ViKH QHDU
WP LV VR FRP EIQH FOWLFDO @MFH WHGXPMRQ ZIWK D TXDOWP VHDUFK
WXELRXWQH &@WIFDO DARUWKP V' VXFK DV /// [ HQWUD / HQWAD / RYDV]

LHGXPWRQ DQG % = %®FN . RINOH =RGRVBUHY FDQ WHGXFH D @WFH EDVLV VR D
QHDUD RUKMRIRQDOIRWP  VKUONIQJ WH HIIHPAYH VHDUFK VSDFH $ * LRYHU
EDVHG TXDQWP VHDUFK LV VIKHQ DSS@HG VR WMH WHGXFHG SIREGP  SLWRYIGIQJ D
TXDGUDWE VSHHGXS RXJK® KDQJ VIKH EMWHFEXUW H SRQHQW RYHU D EUXWM

IRUFH FOWLEDO HOXP HUDWRQ 7KLV * LRYHU VSHHGXS LV WHDO EXW1,67 KDV
DQHDG\ LOFRUBRUDWAG IWIQVR W SDLDP HWAU FKRIFHV . \ EHUDQG ' LOMIXP DWH
GHVLIQHG Z MK FROVHUYDVYH VHREXUW P DUILQV MDWDFFRXQWI RU VKLV | DFVRRU R

VE R LHGXPMRQ LQ ViKH H[ SRQHQW

u U

7TKHWIWA Rl VKH 1 LH@ GIDYHV VHYHWDOJ HQXLOH® RSHQ SWREGIP V Z RUM SXUW/XLQJ
7KHWH DWH ILYH VXFK GULHRARQV VWKDW DWH DWWKH LOVUHRPARQ Rl TXDOQWXP
DARUWKP V DQG FU SVRIWDSK\ Z RUK KLIK@ KWQJ KHWH

U WWET57; W W=




) LAV ViKH TXHWIRQ Rl Z KHIKHU FRKHUHQWSLRFHWIQJ Rl QRQ DEHADQ LUHSV LV
SRWIE®! EHIRUH P HDVXUHP HQW IV HQWHO® RSHQ ,Q DQ DORUWKP FRX@G
VRP HKRZ P DIQWDLQ DQG P DQISX@WA WH SKDVH UHOMRQWKISV Z W D VER

GIP HQVIRQDO LUHS VXEVSDFH Z IMKRXW FREDSMIQ) WMHP  SUHP DIXUHO  WKH
LQIRUP DWRQ DERXWIKH KLGGHQ GLKHGLDOVXEJLRXS P LIKWEH LHFRYHWDE® $V RI
QRZ QR VXFK SWRFHGXWH LV NQRZQ DQG WHUWH DUH KHRUAWFDO FRP S® LW
UHDVRQV VR VXVSHPAWWWR EH P SRWIEG! EXWOQR W RWRXV BRZ HUERXQG H[ MV

6HFRQG TXDQWP Z DON RQ @WFH JDSKV RI | HU DOMUDDWYH VR 4 ) 7 SDUDGLIP

4 XDQWP ZDOV FDQ SWRYIGH VXSHUSROQRP DO VSHHGXSV [RU FHUDIQ
WUXPXUHG VHDUFK SLREGIP V' $ VXIVDE® GHWIQHG TXDQWP Z DN Z KIFK LV
EIDVHG VRZDUWS @WEH SRIQW Rl VKRUN QRLPP  FDQ SRWIE® FROFHOWDW
SWREDELON DP S@MXGH QHDUWH VKRUMWWHRVRU Z WKRXWSURUNQRZ ®IGIH RI LW
DV DQ RSHQ TXHWIRQ ZLWK D F®IDQ IRWP XOMRQ DP HQDE® VR QHDU \MILP
LQYHWAI DARQ

7KWG VMQVRU QHVE RN P HIKRGV [LRP TXDQWP P DQ\ ERG\ SK\ VIFV P LJIKWEH
DSSQFDE® VR VROH 693 7KHWH P LIKWH DMWRP H EDVV 1Q Z KLFK VKH JURXQG
WDW Rl WH 693 +DP LORQDQ P D\ KDYH ®Z HOWMQIGP HQW P DNQJ LW
HI I LFLHQW® UHSUHVHQVDE®! DV D 0 DWA[ 3WRGXFWHVIVMA ,Q VXFK FDVH FOWLFDO
WAQVRU QHVE RIN FROQWDPMRQ FRX@ VROH 693 1Q WKDWUHIIP H D WHVXQVRI

LQGHS HQGHQWOQWAUHVAHYHQ LI QRWD JHQHLDODWIFN RQ 34 &

) RXUK RQ VKH K\ EUG MIGH D NH\ RSHQ SWREGP LV XQGHUAMPQGLQJ ViKH VFDQQJ
EHKDYIRU Rl 94 ( DQG 4$2$ IRU @MFH SIREGIP V UWJRWIRXVO  &XUHQWD ZH
KDYH HP SLUFDO LHVXOV VKDWVRR IRU YHU VP D@ GIP HOURQV $ VKHRUHWFDO
DODOVY Rl VKH EDUHQ S@WDX ®QGVWFDSH IRU WKH 693 +DP LORQIDQ
FKDUDPMU] LQJ ZKHQ DQG KRZ JWDGIHOW YDQMWK ZRX@ EH D WLJQULFDQW
FRQWEXVRQ VR ERK TXDQWP RSWP 1] DURQ VIKHRU DQG FU SVDQDOWY

) UMK GLLHPARQ FDQ EH IRUD UWJRWRXV FLLFXIWFRP S®f IW ®RZ HUERXQG IRU693
VKRZ 1Q] WDWDQ\ TXDQWP FLLFXIWVROMQJ 693 P XVWKDYH V] H RU GHSWK
JWRZ 1QJ H SRQHOUD® LQ VKH @WIFH GLP HOVIRQV VKLV Z RX@ GHILQMIH® EH D
@QGP DN LHVXOWHWMIQJ WH 34 & VHREXUW TXHWIRQ $WSUHVHQW 34 & VHFXUW
UHW RQ ViKH DEVHQFH Rl DQ HIILFIHQWTXDQWP DJRUWP QRWRQ D SLRYHQ
P SRWEELON ( WREQKIQJ HYHQ D VXSHWBROQRP DO BZ HU ERXQG DJDIQW
FROWBQWGHSWK TXDOWP FLLFXIW Z RX@ EH D P DNRUWWMS



6KRU 3HWU:  3ROQRP LDOVP H DORUVKP VIRUSUP H | DFVRU] DWRQ DQG
GLVFUHWKA GRIDUVIKP V RQ D TXDQWP FRP SXWU 6,$0 -RXUQDORQ

&RP SXVIQJ

SHIHY 2 GHG 2 Q @WFHV GDURIQJ Z M HURUY WDQGRP QQHDUFRGHV DQG
FU SVRIWDSK\  -RXUQDORI WKH $&0

. XSHIEHU * WHJ  $ VXEH SRQHQUDOWP H TXDQWP DORUVKP |RUVKH
GLKHGLDOKLGGHQ VXEJLRXS SLIREGP 6,30 -RXUJDORQ &RP SXWQJ

(WAQIHU 0 DN DQG 3HWAU+°\HU 2 Q TXDQWP DJRUMKP VIRU

QRQFRP P XVIMIYH KIGGHQ VXEJWRXSV  / HAWH 1 RWAV LQ &RP SXVHAU6 FLHQFH
67$&6 6SUQIHU

$SMDL 0 INRV * HOHLDVQJ KDUG LOWBQFHV RI @WFH SLREGP V
3WRFHHGIQIVRI WKH VK $QOXDO$&0 6\ P SRUXP RQ 7KHRU RI &RP SXWQJ
672 &

3HINHUN&KUY  $ GHFDGH RI @MWFH FU SVRIWDSK\ ) RXQGDWRQV DQG
7UHQGV 1Q 7KHRUHWFDORRP SXWKAU 6 FLHQFH

U WWAT57; Wurs



/ P DQWUHWDO 8 MQJ YDUDWMRQDOT XDQVXP DARUWP VR VROQH VKH VKRUMWV

YHAVRUSLRE®PP  ( QWRS\ 30 &

&KHQ = HWDO 4 XDQWP FOMWIFDOK\ EUG DARUWKP |RUMWEFH SLREGIP V
RQ1,64 GHYIFHV &RP P XQIFDWRQV 3K\ VIFV 1 DVXUH

1,67 ) HGHUDO,QIRLWP DVIRQ 3 WIRFHWIQJ 6VBQGDUGY 3RWV

4 XDOWP &U SVRIWDSKIE 6VIDQGDUGY 0/ . (0 O/ ' 6% 6/+ ' 6%
$UXQDFKD@MP 6UQLYDVDQ $®f * UM DQG +HQU <XHQ 4 XDQWP
WIMMFDOT XHU GIDWRLQI DY LY

YDEDL / £V @ 2 Q/ RYEV] MWAFH LHGXPUWRQ DQG ViKH QHDUHVWIWAFH SRIQW
SWIREGP &RP EIQDVRUFD

/ HOWD $UMIQ. +HQGUN: /HQWAD DQG/£V|@ /RYEV] ) DRARUQJ
SROQRP LDV Z Il UDMRQDOFRHI | IFIHQW 0 DWHP DVIVFKH $ QQD®BIQ

6FKQRW &MXV 3HWMU DQG 0 ( XFKQHU / DWAFH EDVLV LHGXFURQ ,P SLRYHG
SWWRAFDODA RUVKP V DQG VRAN1QJ VXEVHWXP SWREGIP V' 0 DWHP DWFDO
SWRILDP P LQJ
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Oz nE3Xa0 X AD«aXa

66

C MK4 WS ZHDIP VIR DGGLHW VKH AN RI DQ
HWIDEQWKHG DQG WIDQGDUGEL HG KLIK GIYHOSLRIWDP P 1QJ
MQIXDIHIRUTXDQVKP FRP SXVIHW



4ULMSD KLJK OBYROUDPPARQJIJXDBSOHPH@WHBWKRQ HP EHIRPHDGE Q
VSHFIODRJXDH'E/ —\EDML.QLWGB®B D FSpUD X QK R2H8B L M HUODE QR Z
EHLQJ GHYHORSHG E\ DQ RSHQ VRXUFH FRPPXQLW\ ZLWKLQ WKH

7KHPDLRQGHIHKLOQGLLSVRRYB®ZDIURBURJUDPELGLUHBW G U H VIVLELW \
DQGCPDQXDDSSO\ITXDQWIDW HWQ VW HMMGQ W U R GRIEHWH U GHWRHODPP L
FRQVW WXFBVAXDQWXPEDWERD QWEBWD SHAVRQGLWYWQ G PHIQWKH C
HOVEQ®RRSWO\WRIRYLGHYHYBBFLD @ QWG RQPHXFEBW K&ERQMXJIDW
(QOYLURQPBO@W-HVHUBQYYRQR QZHKQRMKQDEBOHBULRD QW XP F ODRAYN. FDRY
ZLWKLQ 3\WKRQ SURJUDPYV

KWWSV TULVS HX

W WET57; W Urs




. QVLGH WKH PLQG V.

©Qa )A0) W4
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'LWK 4ULVS ZH DLP WR
WK®DFN RI DQ HVWDEOL\
VWDQGDUGL]HG KLJK ¢
SURJUDPPLQJ ODIRUXDJ
TXDQWXP FRPSXWHU\

6XFK D ODQJXDJH VKRXC
RQH KDQGHBIRU DIJQRV
DQG RQ WKH RWKHU KDC
DQAHDV\ WR XQGHUVWD
SURJUDPPLQJ PRGHO

7KLV ZRX@XDEOH SHRSO
EH\RQG WKH FRPPXQLW
SK\WVLFLVWYV DQG
PDWKHPDWLFLDQV WR S
TXDQWXP FRPSXWHUYV

W WET57; W Wro




. QVLGH WKH PLQG V

©Qa )A-U) Wy

- EHOLHWHKDWQG WR HQGJRULWK
EHQFKPDBRYVLVRMD@QIRULWKEORK L C
EORFINWEHH WWLWHRGY DO XB3% W RJHWKI
ZLWKK HLWVRFLDRIMZ B WH HNWR PV KLV
SHUVSHREWWYYPIS RUWIRQNVWD O XMNDRMIQ W L U
VWDFN IWKBURJUD P FOLDQUBW K U R WXKH

FRPSLODMWIGQ DQVSLODW IGRRY QV R
KDUGZDUH H[HFXWLRQ

O RO HUQ Pt P M D AULWSXSSRUMWMDNSHENSURY L GALIQH
P H D QWRR U P X CCDON R U L B/XKIPQ. GEIOGRIF QY
DYHQGRU D JRDRVAKHFNEXLOGL@MRF NV
LPSOHPHQQMWGVS FIVEHEHWUDQVOD
FRPSLOWED QV DIQEHE F X \RIE KW D U JH
KDUGZDUH DUFKLWHFWXUH

LI
R S
e
0«\1\< >/0/»0
.

6ROH EDFNADANQJ SLREGP VE\ GVH.DILQ
TXDQMP Z DOV

U WWET57; Wur:




. QVLGH WKH PLQG V

©Qa )Ag-U) W4
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L (HFHE DY (L)
)" */ . #10

4ULVS QDWLYHO\ VXSSRUWYV TXDQWXP FODVVLFDO ZRUNIORZV
HPEHGGHG GRPDLQ VSHFLILF ODQJXDJH H'6/ ZLWKLQ WKH 3\
GLITHUHQW HQYLURQPHQWY SURYLGHG E\ 4ULVS DOORZ IRU W
FRPSXWDWLRQV DFURVYVY YDULRXV SURFHVVLQJ XQLWV H J 4

7KH 3\WKRQ HFRV\VWHP RIIHUV D ODUJH QXPEHU RI OLEUDUL
DQG FRPSXWLQJ DUFKLWHFWXUHV ZKLFK FDQ EH GLUHFWO\ L
3\WKRQ HQYLURQPHQW

4ULVS D IUDPHZRUN IRU FRPSLODEOH KLJK OHYHO SU
Rl JIDWH EDVHG TXDQWXP FRPSXWHUYV

6HLGHO 5DSKDHO %RFN G6HEDVWLDQ 7FKROWFKHY 1LNR

U  WWBeJ57; WU,




. QVLGH WKH P LQG V

©Qa )Ag-U) W4

<HWVWURBBOLWXHWKLMZK\ZHD UBRR U N [RIY
YDULRXWD QGRUWNKLEODQG (1 &(1(/(8&KLF
DLPNREHILOHFKDQLMPWFKLHYIQWHURSH
DQG DYRLGLQJ YHQGRU ORFN LQ

R B YIEUDQARSHQ \RXUFH FRP P XQW
Z W DWDQVSDUHOA RYHCDCRH
VIAKPWUH Z IWLQ WH ( FIS\H
) RXQEDARQ

6VEQEDE] DARQR WHP HB P RGHO
IRU4 UMS SURIUZP P LQY

U

( QKUY WH YHCRULQEHSHIGHCHH
R WH ( FIBVH4 UVS SIRIWDP P LQY
H & R3O

U W Waers57; W ES



. QVLGH WKH PLQG V

©Qa )Ag-U) W4

:KDW WKUHH FRUH FRPSHWHQFLHYV VKRXOG }
4XDQWXP 7THFKQRORJ\ SUBRHIYWHOIR W& WKULYH LQ W

4XDQWXP VRIWZDUH SURIHVVLRQDO
LQ /LQHDU $0OJHEUD 7HQVRU $0JH
$QDO\VLYV 3UREDELOLW\ 7KHRU\ 3I
6RIWZDUH (QJLQHHULQJ DV ZHOO |
&RPSXWHU 6FLHQFH

1,.2/$< 7&+2/17&+(9

1 INRD\ 7FKROFKHY KRBVD 3K’ 1Q HIIQHHIQI DQG D ASEP D IQFRP SXWUVAHIHIURP WH %00 8 QYHMW R
7THKQR®I\  +HKRGVD SUR HWRUKLS DWKMH5KHQD DIQ8 QYHMW Rl $SSTHG 6AHAHVIQ:  LHVEDGHQ DQG LV DAR DRRYH D
WH) UDXQKRIHJ QUM I RU2 SHQ &RP P XQIFDMRQ 6\ WP V ) 2. 86 "QWILY FROM WKH LV LOYROHS LQ SURMPN UHDWS \R -
DUDVR 6P DUASIMAY 2 SHQ8 LEDQ3MWMRIP V1 HE RINDQG 6\ WP VO DQDIHP HIWE\ EHIHRXUW $XWRQRP LF
&RP P XQIFDWRQV 9LLMDOXQG 6RIVE DUJ HG 1 HE RINVDQG 7HWEHGY 9R'3 (P HIHQR &RP P XQEDWRQ 1* YBRANFKDIO
6P DUN QHUI\ ) ILHZ D" 6 36 0 RGHBEKHNQ) "3Y  "R7 $UNIADCQMMIHIFH 4 XDQMP &RP SXWJ 4 XDOMP . H
" MMEXWRQ 0 RGHOEDVHG 7HWQ) DQG 7HMGQ) [RUBHRXUW SXLERVAY

U  WWET57; WUur=



) CIAIYA ) L{ AZKC C{. KA

4 XELW * DWWV $ QRUVKP V 4 XDQVXP &RP P XQLFDVIRQ 6XSHUFRQGXFQJ
4 XELW 7UDSSHG , RQV 3KRVRQLFV * URYHUV 6 HDUFK 7 HHSRWIDVIIRQ
6P XMWRQ 4 XDQWP $, DQGP RWH

1LA}} E9AA

4 XDQWP &RP SXWQJ ' LVHQVBQJI BIG ELHDNV GRZ Q RQHRI
WH P RWIFRP SO |LRQWHUY/ Rl VALHQFH LOVR FGDU
DFFHVE®1 LGHDV 4 XDQWP FRP SXWQJ 1V KDI®IG DV WH
QH W LHDWBDS DIWWUFMWIEDOFRP SXWUVSIRP IMQJ
EUHDNWKURXJIKV LQ P HGLIAIQH 1LQDQFH FOP DM DQG

R EHUHFXUW <HWRUP DQ\  MUHP DIQV D VXEMIFW
VKURXGHG LQ P DVK DQG P \ WMU

7KLV ERRN EUGIHV WDWIDS -QWMDG Rl VWBUAQJ Z LVK

Z DYHI XQPWRQV RUGHQVH HTXDMRQV IMKVHY DQD®RI LHV
WRU WAQJ DQG WMS E\ WMS FRQFHSW R H SDIQ Z KDW
P DNHV TXDOWP FRP SXWU/ GLLIHIHOQWKRZ WH Z RWN
DQG Z K\ VKH\ P DWMU 5 HDGHU Z LaVRXUDH [LRP WKH
KDMRU Rl FRP SXWQJ DQG TXDQWP  SK\ VIFV VR WH BIDS
ILRP ELW VR TXEIW WURXJK TXDQWP JDWMV

DORUWP V VIP XOMRQ FRP P XQIFDWRQ DQG LHDOZ RUTS
DSSTFDMRQV



7KH ERRN DOR H S®RUHV KDUGZ DIH P RGDDAHV WDSSHG [RQV VXSHUFRQGXPRWYY SKRWRQV DQG
P RUH FRP SDUQJ WHLU SK\ MIFV DQG SHURWP DQFH VR KH® UHDGHUY FUMED@ HQIDIH Z WK WH
WIFKQR®J\ DQG LW I DW\ILRZ LQJ HFRVA VWP

© KHWHU \RX DIH D WXGHQW SRTF P DNHU SWRIHWIRQDO RU MIP S® FXURXV 4 XDQWP
&RP SXWQJ ' IVHQDQI BIG RI I HYY DQ DSSURDFKDE®! JXLGH VR D | LHT WDWZ LAVKDSH WKH I XWWUH W
KDV DOR EHHQ DGRSWG DV LOARGXPRU FRXU/MH FRQWMQWRU) DFXOV ' HYHBRSP HQWBLRILDP P HV
)' 3 XQGHU/FRUQJ IW YDXXH DV ERWK DQ HGXFDWRQDOHVRXURH DQG D SUDPWFDOUHI HUHQRH
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( QKDQFHG + DUGZ DUH ,P SGIP HOQVIDVIRQ RI
8 QUIHG 1 RIVHO RGHO 6XSSRUN OHZ $SSAFDVIRQV
%41Q) UHDQP R\ RXU  QOMWIDWEWHQHZ 7XCD  DQG ,P SGP HOMG SRUARIR
TXDQMP VP XOWRQVZ LN BVILP RQ 4 XDOMP SURFHARLY RSWP [] DARQXMQ) 4 $2 $
FXVWRP QRMHP RGHIQI DOG~ ILRP 4 XDOMP  QWSILH ,QMILDWG DQG1 4 XEIW XDQMP
1,64 HD4 38 UNXQOV IHARU3LIRAARU , QM LDWAG 7THBSRUAMWRQ
YWXDQ) DARQ FROCHARHAW R %0 4 XDOMP
&RP SX\WLY/
= A
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7KH J®EDO FRP SXVIMRQDO
OQGVWDSH  H SHUHQFHG D
KIMRUF FRQYHUHQAH 1Q 2 VDND
DSDQ IWRP -DQXDU R

DV 6XSHUFRP SXWQI$MD
6&$ DQG +3& $MD ZHH FR
KRWMG 1Q WH FRXQW 1RU WH
YH) [IDAWP H ' WDZ 1QJ
UHJ MADQW 1LRP FRXQMHV
DQG  WHIRQV  WH  HYHQW
FHOWMUHG DIRXQG WH |RWZ DUG
GRNQ) WHPH  ( YHU VKLQJ
ZIWK +3& $, &®XG
4XDQWP  &RP SXVIQJ DQG
) XWKUH BRFLHW 7KLY P DWAYH
JDWHUQJ VHUYHG DV D G\ QDP IE
OQH XV IRUUHVHDURKHLY/ LOGXVAM
®DGHY DQG SRAF P DNHY/ R

FKDUVWH QH WIHQHUIDMRQ R
VFDDE®! W WP V 7KH KLIKQIKW

Rl WH HYHQWZ DV DQ H FOMYH
YMWWR WH 5,. (1 &HQWU IRU

&RP SXVBMRQDO 6AHQFH  1Q
. REH Z KHH DIMIQGHHV GILHA®D
Z MPHWHG WH XGAP DM K\ EUG
QI UDVWAXPAXH WH Z RUTS FDW
FOMEFDO BXSHURP SXWU

)XIDNX  RSHIDWQJ  DBRQIMGH
WH,%0 4 XDQWP 6\\WWP 7ZR

GHP ROWADWQY WH
FROYHUHQFH R FOWIFDO DQG
TXDQWP SDDGLIP V

Ypf f,°fef6

e £3 My, £ £3

U

U

7KH WHP DWE IQMIUMRQ Rl 4 XDQWP
&RP SXWQ 4& ZIWIQ WH EWRDGHU +LIK

3HURWP DQFH &RP SXWQU  +3& HFRV WP
Z DV RQH Rl WH FHQWDOIRFXV Rl WH VAHQWILE
SWRILDP ORYIQI GHAMYH® EHRQG
WHRUAMEDO DMROMRQ  GMAXWIRQV  KHDYL®
GDOHG LOWR WH UHDOAHV RI EUGILQ) WH JDS

ILRP QHDUWAP KDUGZ DUH VR | DXOWRGILDQWA IMP V 7KLV SLDIP DWP Z DV

XQGHUFRWHG E\ SRZ HUXONH QRW DGGLHWHV IQFXGIQ] %0 ) HERZ -D\ 0

* DP EHWIDV LOWI KW RQ DFFHBADAWQ) VAHQWILE GVARYHU WILRXJK TXDQUXP

FHQME VXSHUFRP SXWQJ  DQG 2 VDND 8 QIYHUMW V' MAQIXIVKHG 3LRIHWRU
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