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7KH+ XQIHU3IRMFW7+3 ,QGLD Z RX@ GNH VIR VIKDON ViKH ) HGHUDOD IO TRU( FRQRP LF
&RRSHUIDVMRQ DQG' HYHRSP HQWY0 = IRUVKH JWDQWR P SGP HOWH SURMIFW

AWHQI VWHQLQJ ViKH FRP SHWQFLHV RI HBIFVAG Z RP HQ UHSUMVHQVDVIVHVLQ 0 DGK\ D 3 LDGHWKB
DOG VXSSRUAQJ VKLY FUKFLDOHQG@QH DWHWP HOW

7KHP RQWRUQJ HYDXXDMRQ DQG GDWIQ) 0 (/ WDP Rl 7+3 ,QGIDZ RX@S @\NH VR

DFNQRZ BIGJ HVIKH NH\ LIR®IRI VMH SWRIWDP P HWDP  1Q GHWJ QIQJ DQG [P SGP HQWQJ DQ
LOWAQWLYH HOHU HF DQG G\ QDP LF LOWAWHQVRQ LQ 0 DGK\ D3 WDGHWK RSHUIDMQJ 1Q DKLIK®
FKDQBIQJLQJ FROWA WRI &2 9,  @RFNGRZ QVDQG XQFHWBIQW RI JWDP SDQFKD\ DW YLGD H
FRXQFLO HBIFVIRQV

© HDOR H WQG RXUKHDUAHO\ VWX GH VR | LHGE VWDP V/1Q iKH | RXUGIMMFW RI RSHUDMRQV
Z KR DIGHG XVIQ P REIOMQJ UHVSRQGHQW DQG GDVID FRGHFIRQ LQ DVIP H® DQG Hi I LFLHQW

P DQQHU

0 RUIHIP SRUBQV® VR VKH HBIFAG Z RP HQ UHSUMVHQVIMYHV Z KR WRRG LHVROX\VIA GXUQJ D VHYHLH
SDQGHP LF FUMY DQG SXVKHG VIKHIU@P W VIR DGGLHWVIKH FRP P XQIMHVBOHHGY 7KHLUMWRUHVRI
JUMDQG FRXWDJIH IRWP HG ViKH EDFNERQH RI VKLV HYDOXDVRQ DQG 7+ 3, QGLDB/ VIUDVAJ \
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7KH T XDOAYH DWHWP HQWFRQFOXGHV VIKDWIKH SURMIFWRXWRP HV 1Q VIKH FRQW WRI VIKH

H WDRWGLODY FILFXP WIDQFHV FUHDWAG E\ VIKH SDQGHP LE Z HUH DE®I VR P HHVWAKH SURMIFVE/ RUJ LQDO
REMIFWYHV $ Q DQDOMY RI VIKH VKDUHG H SHUHQFHVRI ( : 5V DQG RWMHUWDNHKRGHWY UHYHD®IG WDW
D SURJ UHWALYH FKDQJ H LQ WH @HVRI FRP P XQIW P HP EHWY/LQ VKH LOWAYHQWRQ DUHDV'Z DV
SRWE®! GXH VR iKH S URMIFVDFVIMVIHY

(: 5VS@O HG D SLYRIAOR® DVDFWYH HP SRZ HIHG GHWMWP LOHG GIDGHWY Z KR Z HOWEH RQG WHLU

GHILQHG P DQGDV VIR DGGUHW SHWAQHQWDQG XW HQWFRP P XQIW QHHGVDUMQJ ILRP WKH &2 9,
FUMV1Q IXUDCDUHDV

% RDGO 7+ 3 ,QGIDE/ IOMYHQURQVZ MK (: 5 VKDYH DFKLHYHG WKH IRCRZ 1QJ

>@ MIDWG VIKH [P SDFWRI WWH &2 9,'  SDQGHP LF 1Q VlKH SDQFKD\ DWVE\ VIDFNGQJ

P IMQIRWP DMRQ HQDE@QJ YX@HUDE®I DQG P DU LQDDVHG FRP P XQMHV VR DFFHW IKHUW KW DQG
HOWABP HQWE\ QQNIQJ VKHP VR VSHFLDQJ RYHUWDP HOWWFKHP HVDQG SURYIMRQVIRUIRRG UDARQV
DQG QYHIKRRG J HOHIMRQ

> @ FKIHYHG QXWIMRQDOVXI I LFIHQR\ 1Q YX@HWDE®! J LRXSV HVSHFID® SUHI QDOWDQG MFVIMQJ
Z RP HQ P D@RXUMKHG FKIGBUHQ DQG HFRQRP LED@ GIMAMHWHG KRXVHKR@V 7KLY Z DV UHDOHG

WUWRXJ K D GLYHUH WDQI H RI LOWAHOWRQV 1LRP DFVYDMQJ P RWKHWEBFRP P WMHV VR VAWQJ XS
NVFK HQ J DUSHQV VR HGXFDWQJ SHRS®! RQ J RRG QXWIMRQDODQG KHDOK\ SWDFAEHV WXV LOVMAQJ
RQ EHKDYIRXUWOFKDQJ H SUDPEHV

> @QIRWP HG DQG @ONHG HFRQRP LFD®@ Z HDNHUFRP P XQIW P HP EHW/DQG P L] IDQWKRXVHKRGV
VR VRFLDOVHFEXUW DQG HP S@\ P HQWWFKHP HV QNHG SHRS®! VR MRE FDUGV XQGHUO DKDVP D

* DQGKL1 DIRQDCE XWDQ( P S®\ P HQW XDWDQWAH 6FKHP H 0 * 15( * 6 DQG RUKHUVFKHP HVVIKDW
FRX@ KHS DEHIYIDVA YX@HUDE LDV DQG LQFUHDVH KHIULQFRP HV 7KHVH RXWRP HVKDYH 1Q RQH Z D\
RUDQRVKHU DGGUHWHG 6 XWIIQDE®I' HYH®RSP HQW RDY 6' * V/ DQG

7KH DWHWP HQWFDWAJ RUED@ |RXQG WDWAKH SURMIPWKDVHP SRZ HUHG HBIFWAG Z RP HQ VR BIDG
DQG GIYHUDI H SDQFKD\ DW DVWKH SUP DU YHKLE®! VR EUQJ WDQVRWP DVlYH FKDQJ H VIR VXSSRUV
FRP P XQMHVIQ WH P RWMGMAHMQI WP HV 7KLV Z DV GHVSIWA WH SURQRXQFHG SDWIDUFK DCDQG
FDWM SWDFWEHV Z WKIQ VKH FRP P XQIW DQG ViKH SDQFKD\ DWJ RYHUDDQFH VA WP FUHDVMQJ YDURXYV
\RFLDODQG SROAEDCKIQGUDQFHV WY DI DIOVAKLY EDFNGLRS WMDWZ H Z MDHW\KH P DNLQU RI VRP H
\LJ QULFDQWBIDGHUKLS Bl DFIHV HVSHFID® IRU(: 5VIURP ' DOADQG $ GLYDWLFRP P XQMHV

7KH DWHWP HQWDOR IRXQG WURQJ HYIGHQFH RI D LREXWWSIRMIPWGHWI Q Z KIEK IQDZ D LVIRRWMG
1Q VIKH @MU HUSWRI WP P H\MDWAI\ DQG GIDUIQJ VRYHUWH \ HDW/ 3HIKDSVZ K\ 7+ 3 ,QGLD ILJ XWHG
RXWZ D\ VVR H S&RUH WH QHHGV DQG SDWAEX@UMHV R H LOWIWYHQURQ DUHDV DV Z H@DV DGDS\VWR
WH WDSIGO FKDQJILQJ HDDN SUMVHOWAG E\ VIKH SDQGHP LE

7KH SUIRMIPWZ DV D VXFFHW XCHQGHDYRXUVRZ DUGVEUG 1QJ VIKH KXJ HIQIRWP DMRQ JDS D
GHHSHQHG DZ DIHQHW R W KW HOW®P HQW DQG VFKHP HV DQG D SRUMIYH HP EWDFH RI HBIFWG
Z RP HQ HSUHVHQUIMYHY Z KR HP HU HG | LHUFHUDQG P RUH GHVAWP LOHG LQ WHLUUR®! DQG UIHVSRQWH



QGIDLVWDONHG ~ RXWRI  FRXQWHVIQWH: RUEG ( FRQRP LF ) RIKP B/* GREDO" HQGHU* DS

*% % OGH IRU SHURWP 1QJ Z RUMIQ VKH VXE IQGH RQ Z RP HQR/KHDOK DQG VXWLYDO> @
,QGIDB/6' * * HQGHU,QGH DR GURSSHG GXH VR LHGXFHG UHSUHVHQVIMRQ [Q P LQMMUDOHDW > @
GHVSIWM KDYIQJ RQH RI VIKH @ HAMHS UAVHQVMRQ Rl Z RP HQ DWARFDQJ RYHUQDQFH BIYHY

$111LP DViYH DFVIRQ LV FRQUGHWHG RQH RI VIKH P RWAHITHPVIYH Z D\ VVIR FRXQWAUJ HQGHULQHT XD@WV 1Q
SROAFVDQG EUQJ Z RP HQ Z IMKIQ WH IR Rl JRYHUDQFH 7KH UG FRQWAVRQDCDP HQGP HQW
1Q UHVHUYHG RQH VKILG RI DEVHDW LQ SDQFKD\ DWIRUZ RP HQ HVSHFID® KRVH IUIRP \RFLD@

P DU LODOHG JWRXSV 6&VDQG 67V 7KHIHDWH P LERQZ RP HQIQ VKH 35 ,VIQ ,QGID 7KH @Z
DOR P DGH IMELQGLQJ 1RU, QGLDQ WIVIAV VR GHFHQWD@MH D I QUIFDQWDP RXQWRI S@QQIQJ VR D
WKUHH IHUM WP RI ®RFDQJ RYHUDDQFH Z KIFK KDVQRWEHHQ [P SGP HQWG LQ VSLUMDQG GMMUE\
P RWWIVAV LOFOXGLQJ 0 DGK\ D 3 WDGHWK ( BFVIRQ VR ERGLHV GRHV QRWDXVRP DUWED@® FRQYHWAIQVR
DFVYH SDUAFISDVRQ IRUZ RP HQ GXH VR P XGAS®1 EDUIHYRI J HQGHUGLMFUP LODVRQ FDWM

G\ QDP LEV LQKHHQWEDS DFIMHY DQG @FN RI H[ SHUHQFH

7KHSWREGP Rl JHQGHULQHT XDOW LQ ,QGID WP VIURP FRP SG®f DQG LQWUFRQOHFWG IDFVRW/R
FDWH HGXFDWRQ FOWHW | XWKHUSHUSHWDVWAG E\ HOWHQFKHG FX®XUDCS UDPEHY DQG
SDWIDUFK DOQWANVIRQDO VP V 7KH P SRWBQFH RI IHFRI QIMQJ VIKH QHHG |RUJ HQGHU

P DIQWHDP 1QJ VXSSRUWV QRWRQO VKH LOWMAUHWRI Z RP HQ LQ WH SRIF\ GHFIMRQ P DNIQJ
SURFHW EXWDAOR HP SKDMMHVVIKH UHT XIMWM SLIRYIMRQRI LQIRWP DO VXSSRWADQG HQIRUFHP HQW
P HFKDQIWP VIRUJ HQGHUP DIQWHDP 1QJ > @

7+3 ,QGIDHP SRZ HW/(: 5VDQG XWZ RP HQ LQ SDQFKD\ DWE\ EXLWGIQ] GIDGHYAKLS FDSDFIVHY
DQG HOKDQFIQJ VIKHIUS DWAFLS DARQ LQ GRFDQJ RYHURDQFH SUIRFHWHVY 7KH SURIWDP P H LV DD QHG

Z IV VKKH 1LYH \ HDUWIQXUH RI VIKH ( : 5V WWIQWAQMLYH® HQJ DI HVWKHP  1Q XQGHUADQGLQJ HLUURGN
DQG UIHVSRQMELDAHYV XBNV SIRIMRQV DQG J XIGHIOHV R WV DQG QDURQDOI RYHUQP HQWWFKHP HV
RQ QXVWMRQ DQG IRRG VHFXUW KHDOK HGXFDARQ QYHIKRRGV VRFIDOVHFXUW HWF VIR HQDE®!

(: 5VWRIGHQW\ DQG DGGUHW RFLDODQG J HQGHULOMMAFH LQ WHUFRP P XQIVHV

$P SO HYIGHQFH EDVHG UMVHDUFK 1Q WH GRP DIQ SUIRYHVZ RP HQ LQ J RYHURDQFH DQG SRUMRQVR
SRZ HU

o 3RP RW JHQGHUHT XDOW LQ J RYHDDQFH HP SRZ HUZ RP HQ DQG P SWRYH GHP RFUDWE
IXQFMRQIQJ DQG LOFXMRQ

¢ 5HGXFHFRUXSVIRQ LQFUHDVH HFRQRP IF J IRZ iK DQG HQKDQFH HIILFIHOR\ 1Q J RYHWDQFH

e 3URUMIH\VSHQGIQJ RQ LQIWDWAKFWUH VIXFK DV URDGY KHDOK HGXFDURQ GUQNIQJ Z DWIUDQG

VDQMMRQ DQG
¢ 5HGXFHQHRQDVECP RUDAW > @

>@KWBY Z2ZZ ZHRXP RU WHSRW J®REDOJHQGHUJ DS WHSRWV

> @WBV ZZZ HTXD® HDVXUHV RU VGJ JHQGHUIQGH FRXQWI SWRILGBHV IQGID

> @KHNKHUO 5DDEH . YLOHU 5 7KH ( THFWRI 3 ROAFDC6 HVHUYDWRQVIRU:  RP HQ LQ/ RFDO* RYHURDQFH
DQG 5 XIDABHWIFH 3WIRYIMRQ : DWKIQIVRQ' & ,QVMAURDMRQDO RRG 3RAF 5 HVHDUFK , QAWM

> @4QD $ J DX DO* HQGHU ) HEWXDU 3 UIHVHQFH DQG 5 HSUHVHOVIMRQ &DQ 3 IHVHQRFH $ ®RQH 0 DNH IRU( HTHRVAYH

5 HSUAMHOVIMRQ' 6 RFIDO&KDQIH 6 DJ H 3 XEQFDWRQ



7+ 3 ,QGID KDVZ RUINHG LQ [ WIVAV DFUIRW , QGLD |RURYHUVE R GHFDGHV DQG KDV GHYH®RSHG D
LREXWSLRIWDP P HRQ EXI@IQJ FDSDFMHVRI (: 5VDQG FUMFDOVXSSRUMMKFWUHY $ SUHYIRXV
DWHWP HQWQ 0 DGK\ D 3 WDGHWK FRYHUQJ ViKH SIRIWDP P H ILRP VXFFHWIX@

GHP RQWADVWG VIKDWAKH LOWAYHQWRQ H] KLEIVMG LI QUIFDQWD KLI KHUHIILFLHQR\ DQG J RYHWIQJ
FDSDFIW VKDQ KH FRQWRQJ LRXS ) XUKHUP RUH VHBIFWG J UDP SDQFKD\ DW DOR QRWIG EHWHU

GHYH®&RSP HOWDQG SRR IRRBUQWS @

%0 = XSSRUMG WWH SIRMIPWEB WHQJ VIKHQLQ) VIKH &RP SHWIQFLHVRI ( ®IFWAG : RP HQ

5 HSUHVHQUMYHVIQ 0 DGK\ D 3 IDGHWKE LQMDWG 1Q 1 RYHP EHU 6LOFH WHQ VHYHWDO
XQDQWFLS DWWAG GHYHBRSP HQW KDYH SUHYHQWG VIKH [P SGP HQVIMRQ RI ViKH DSSURYHG SURMIFW
GHWI Q 7KLV HT XILHG 7+ 3 ,QGLD VR IHYIHZ DQG UHGHWI Q VIKH SUIRMIFWR UHVSRQG VR VIKH H WMAQJ
UHDOMHVRI VKH GD\ $ FFRWGLQI® VHYHWDOUHYIMRQVZ HUH P DGH DQG DSSWRYHG E\ %0 = 7KH

FKDQJ HV1Q WH H] VLDDOHQYLLRQP HQWWKH P SDPWAKH. KDG RQ VIKH LOWAYHQURQV DQG WH

P HDVXUWHVDGRSWAG E\ 7+ 3 ,QGID DUHVXP P DUMHG EH®Z
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,Q DGGIMRQ 1Q FROVXGOIMRQ Z MK %0 = VIKH SUIRMIPWZ DVH WIQGHG ILIRP 2 FVREHU R

' HFHP EHU 7KH RW LODODJ IHHP HQWZ DVIRUVKH SHURG 1 RYHP EHU 22 FVREHU
7KIVFKDQIH P HDQWAKH SURMIFVE/ VRVDOGXUDVMRQ LOFLHDVHG IIRP VR P RQWKVVR HQI DI H

(: 5VIQ  3DQFKD DWILQ IRXUEGRFNVRI ViKH IRXUGIMMFW 7+ 3 ,QGLD KDG HDUIHUHQJ DI HG Z MK
HOFWG Z RP HQ HOFWG LQ 1Q VIKH VIKUHH GMMEWRI 5 HZ D 6 DVD DQG %D@J KDW7KL/Z DV
VXSSRUMG E\ DORWHUGRQRU 8 QGHUVIKH %0 = SURMIFWS DIVHQ GIMMPWZ DV DGGHG VR WH

SWRIWP P HDVD QHZ LQWWHQURQ DUHD 1Q

1 R FKDQIHVZ HH P DGH VR WH RYHUD@S LRMIFWI RDODQG VIKH SUP DY WIINHKRGHW/ Z HUH NHSW
FHQWDOR [P SGP HOWQJ VKH SWRIWDP P H 1 HZ WINHKRGHWY DQG IOWIWHQMRQV Z HUH DGGHG
EDVHG RQ WH FKDQJ 1QJ UHDOAHV RQ WH J IRXQG VR DGGUHW &2 9



7KH HQGMH DWHWP HOWRI WKH %0 = SUIRMIFWZ DV FDUIHG RXWQ 2 FVREHU DVWKH
SWRMFWOQHDWHG FRP SGMRQ 7KHEUWRDG DIP Rl VWWH UIHYIHZ Z DVVR M WMP DWFD@®

DQDOWH ViKH HITHPYHOHWRI 7+ 3, QGLDB/ LOWAYHOMRQVIQ 0 DGK\ D 3 IDGHWK RYHUWKH
SHURG R ? DQG DWHWWKHIUIP SDFVWRQ (: 5VDQG FRP P XQIW P HP EHWY/

, VTUSHhU: THAW :pi:y p H

7R DWHWWH ( : 5 WBFDSDFIMHV DV SXE@F RIIFH KR@GHYW/ DQG D VSRV KWRQ VKHLU
GIDGHUKLS NRXLOH

7R DVFHWILQ WH P SDPWDQG HIILEDR\ RI VSHFLLLE LOWIYHQURQV RQ QXWMRQ IRRG
VHEXUW DQG QYHIKRRG @ONDJ HVIRUFRP P XQMEHV

$WHWZ KHWHU&?2 9 ' DIHHFWAG WH LOWAQGHG RXWRP HVRI VW(H SURMIFW

2HPRo W UHZ ® 6 Po S ®nmy BSHp

$ TXDOVYH WXG\ Z DV S@QQHG VIR DGHT XDVWAD HOXFLGDWA VIKH LP SDPVRI WH P X G
@ HHG SWRIWP P HDQG FDSVXUH VIKH QXDQFHV Rl WINHK RGHWEBH] SHUHQFHV 7KH
IRFXVHG J IRXS GLMFX\WRQV DQG SHURQDAQWAHZ V DVAEX@MWA FKDABIQJ HV DQG
SHURQDOWRUHY BDGLQJ VR UFK DQG GLYHUH J IRXQG QDUDYHV VK DAHERT XHOWD
HQFDSVX@WA VIKH SWRIWDP P HLP SDFW

7KH T XDOAVYH VXUH VRRY GHYHBRSHG | RUGLLHIHQWWINHK RGBHWY Z HUH GHWI QHG WR
FDSVXUH HQKDQFHG NQRZ BiGJ H BIDGLQJ VR FKDQJ HG SUDFWEHY DQG EHKDYIRXWDO
FKDQIH WH P SDFWRI &29,"  DQG P M DARQ VWDVAT LHV :  KHUHYHUQHFHWDUY  VKH
DWHWP HOWGUHZ ILRP SURIWDP P H HSRUNV FDVH WXGLHV DQG RUKHUVXSSRUIAQI GDVD
7KH HYDOXXDVRQ DOR VRRN LQVIR DFFRXQWAKH EDVHIQH LQIRWP DURQ FRADFWG LQ R
FRP SDUH ViKH QDVXH RI FKDQJ HV HQFRXQWILHG 1Q ( : 5V

7R VXEWBQUDW DQG TXD@\ T XDAVVYH QDUDAYHY DQG H SHUHQFHY UHVHDUFK \WXGLHV
KDYH EHHQ UH HIHQFHG H VMIQWYHO® VR DIILLP  DQG FRURERWDWM ILQGLQI VIRP  VIKH
DWHWP HOW

A 4)(SH! dusH S ®2pug8 ®S20 ESHS

7RROIRUVKH $ WHWP HQW

7+3 ,QGIDR/O (/ WDP GHYH®RSHG T XDOVIMYH VRREY EDVHG RQ VKH SURMIFVE LOIMDO
GHVJ Q DQG DIVIMUVHYHUDOURXQGV R [QVADDOGMAXWRQV Z VK KH SURI UDP P H WDP
WHYIMRQVZ HUH P DGH VR P DNH VXUH ViKH VRROY DUH VAKX FVXUHG VR VKRZ FDVH WH LP SDFW
Rl VIKH LOWMIYHQVURQVLQ D FRP SUHKHQWLYH DQG FRI HQWP DQQHUVIKDWUIHVS HRVWNACH
VHOMVMIW RI VIKH UHVS RQGHQW DQG VIKH FRQWA W7KH IRTRZ 1QJ WIDNHKRGHW/ Z HUH

P DSSHG DQG LOQWWNHZ HG |RUKH DWHWP HQW

( BFWG: RP HQ 5 HSUHVHQUDYHY
&RP P XQIW 0 HP EHW/

0 RWHW&RP P MWMHO HP EHWY/
7+3 ,QGID) LHGS 6V



' DD &RGIFURQ' HVJQ
7KH GDVID Z DVFR@IFWMG ILIRP \DP S®IG UMVSRQGHQW WIRXJ K IRFXVHG J IRXS GLVFXWRQVDQG
LQGINGXDAQWIYLHZ V 7KH VDP SQQJ Z DV UHS UHVHQVMYH RI VKH VRFLDOFDVAJ RU DQG SRVMRQ R

(: 5V DQG Z DVILQD® EDVHG RQ DYDIMELDN RQ VIKH GD\ RI VIKH LOWANHZ V' IMFXVWRQ J XIGHV DQG
IOWAYHZ VRRO FRYHWHG DWDQIHRI TXHWMRQV ~ UAVSRQGHQW  (: 5V FRP P XQW

P HP EHWY DQG IRXU7+ 3 ,QGID ILHGS WIDI | ? SDUAFLSDVWG LQ VIKH DWHWP HQW

7KH LOWMWHZ VDQG GLVFXWRQ VXUYH\ VIRTRZ HG WIDQGDUG GDVD FREBIFURQ HVIKLEDCS LRVRFROY VKDW
HQVXUHG VKH FRQILGHOWD@V RI DHVSRQGHW VBNLQJ VSHFLDOFDUH R QRWQDP 1QJ DQ\ UMVSRQGHQW
DWDQ\ SRIQWQ ViKH LHSRUWV3 URUVR DQ\ LQWIVHZ RUGMFXWRQ H STFMFROVHQOWZ DVVRXJ KWURP
VKH UAVSRQGHQW DIVMUP HOMRQIQJ ViKH REMIFWYH EHKLQG VIKH LOWAWYEHZ V 3HWP DMMRQ Z DVDOR

VRXJ KVWR UHFRUG VKH LOWAWYLHZ VVDQG SKRVRRI DSK VKH UHVSRQGHQW

' DVd$ QDOMY
$ QQGLYIGX DAQWAIHZ VDQG IRFXVHG J UIRXS GLVFXVWMRQVZ Vi DEWBNHKRGHWY Z HUH 1 LAV
WDQVFUEHG IQWR ( QI @K 7KH WDQWFUSVIRQV Z HUH FRGHG XMQJ ( [ FHOEDWHG RQ WHP HV DQG

P DNVRUILQGLQJI VZ HUH VKHQ DQDOVHG

6HFRQGDY ' DV
7KH DWHWP HQWUHI HIHQFHV LOWLRDODQG %0 = SIRMIPWHSRUV FDVH WXGLHV DQG GDVID ILRP 7+ 3
, QGLDR/ LOWALDDCD (/ i VP V/

3KRWR (: 5VDQGFRP P XQW Z RP HQ
DWHQGLQJ DP RKHW FRP P \WH
P HHQJ




7KHVXP P DU RI 1LQGIQJ VKDV EHHQ FDVIAJ RUMHG LOVR IRXUELRDG VHPVIRQV Z MK D WRQJ IRFXVRQ
WKH VSHFLLLE LOWYHQURQV XQGHWINHQ EHVE HHQ DQG VKH P SDFWI DUDHUIHG GXUQJ VKH
SUIRMFWSHURG

&29, DQG,QWIYHOURQV
/ HDGHUKILS - RXWH RI (: 5V

( QUXUQJ DQG 6XWIIQIQJ 1 XWAMRQDOS HEXUW
(QIDIIQI VKH &RP P XQIW

P, BX A2yl  u

7KH&2 9, SDQGHP IF KDG GHYDWIMQJ KHDOK DQG HFRQRP LF LHSHUFXWRQV RQ D YDWWHFWRQ
Rl W(H IXUDOSRRU ) RUIQWIQFH HVP DWAVRI LQFIGHQFH RI IKUDOSRYHWV 1Q 0 DGK\ D 3 UDGHWK
IQFUHDVHG | URP VR > @ WIFWRFNGRZ QV ®IG VR DFXW IRRG LIQWHFXUW LQFRP H
GRWHV LHYHUH P LJ IDWRQ @FN RI DFFHW VR FUHGIWDQG XQVR@ MWHW DQG DQ IHW DFLRW
YX@HWDE®I SRSXOMRQV $Q(: 5 ILRP 5HZ DUHFD@KRZ P IMQIRWP DMRQ DQG IDNH QHZ V
rSITUEHI® : 86@SY 0S ®P BbS ®ESP:u®S i bl 2S 0 pug§ y PPI2y PHm®u
HAU hEESDpls

$ WIKH GRFDQJ RYHUQDQFH BIYHOS DQFK D\ DW DQG HBIFWAG UHS UAVHQVIMYHV EHFDP H VIKH | RFDOS RIQW
VR P 1M DWAVIKH L@HITHFWRI &2 9, 7KH Z HUH VKH ILWMUHVSRQGHWY/IQ P DQDJ LQJ VKH P XGAS®!
FUMHVDVWKH. XQIRGHG 5 DIMQJ DZ DUHQHW DQG EXIABIQ] WK\WAZ DVSDUDP RXQWS FFXUDW

FRP P XQIFDWRQ DQG FRRUGLODURQ DWARFDOBIYHY Z HUH DIP HG DVEXLABLQ) WKVADQG FRQILGHQFH
EHVE HHQ FIMI HQV DQG @RFDQJ RYHUDP HQW DQG P HADJIIQJ E\ &RFDQJ RYHWP HOW LV ERXQG VR EH
IRERZ HG P RUHE\ FIM] HQV 5 HFHQWWXGLHV\VKRZ VIKDWP DQDJ LQJ DQG P DIQVDIQIQJ HI I LFLHQW
IQIRWP DARQ i WP VE\ BRFDQJ RYHURDQFH GIDGHLY LQ SDQFKD\ DW SRUMIYHO [P SDFW

FRQUXP SWRQ DQG YX@HWDELDN WIVXVDVP DSSHG DJ DIQWWIKH SXEQF GMMEXVMRQ I \WAP 3" 6
0*15(*6 DQGP DQDJHP HOWRI &2 9, SIRWRFRY > @

7KH SUIHRIDAWYHRI 7+ 3 ,QGIDDQG (: 5VGXUQJ WH IQMDCOP ROWMVRI &2 9,  IQIHPMRQ
\VSUHDGLQJ VR IXUDCDUHDV Z DVVR HQUXUH DFFXUDWA DQG VP HO LQIRWP DARQ DERXVWAKH YLLKV DQG
YDURXV\VSHFIDQJ RYHUQP HQWWFKHP HV UIHDFKHG WKH SHRS®! $ Q HIILFIHQWQIRWP DARQ

GMHP LQDWRQ VA WMP  Z DV SXWQ S@FH Z KIFK LQYROHG P XGWS®I P HDQVRI FRP P XQIFDMRQ
SKRQHFD@ P HADIHV IRWP 1QJ : KDWE SS JURXSV GRRUVR GRRUYIMW SXWIQJ XS SRWHAWY/IQ
SXEQF VSDFHV GIMMEXWQJ ®IDIGW DQG DXGIR DQG WDGIR SWRIWDP P HY 7KLY BIG VIR D QRUFHDE ®f
LOQFUHDH LQ LQIRWP DMRQ XSVINH DQG EHKDYIRXUDCFKDQI H LQ FRP P XQIW P HP EHW/\VRZ DGV
&29,  DVHXFIGDWMG E\ FRP P XQW P HP EHW/LQ VHYHWDOGLMX\VWMRQV

( IGHQFH IUIRP  YDURXV IOWAWHZ VZ I FRP P XQIW P HP EHY DWMVWMG VR VIKH | DFWAKDWD GLLH
VVXDVURQ H MMG 1IQ VKH IRWP RI D @FN RI DGHT XDWA IDMRQV @FN RI 1 DFLOAHV 1Q VKH T X DUDQWOH

> @ WKQD5DP DQG 6KLYDQL<DGDY 2 FVREHU 7KH,P SDFWRI &2 9 RQ 3RYHW ( WP DWAVIQ ,QGID $ 6WXG\ $ FLRW
&DWHM &MWDQG5HWIRQ | Hiy / 2520k By 1 ( SiH$ YDIDE®I DWKWBY GRLRU :
> @IYHN3DQGH 6K\DP 61QIK ' HHSDN. XP DU -X® &29, IQIRUP DARQ P DQDI HP HQWE\ (RFDQJ RYHLQP HQW DQG IRRG

FRQVXP SMRQ | ®§ d8o 9RO $ YDIDE®I DWVKWBYV GRLRU MRRGSRO

<<



FHQWHV DQG @FN RI ME RSSRUMQMHY UHVXGIQJ 1Q LOFRP H
®W 7KH [QWIYHZ VHYIQFHG FIXFIDAQWI KWIQWR KRZ (: 5V
WRRG DWAKH | RUHIIRQVRI DGGUHVMQJ FKDEBIQJ HV | DFHG E\

FRP P XQMHV 7KH P RQWVRUIHG DQG P DGH QHFHWDU
SURYIMRQVLQ ViKH T XDUDQUOH FHQWHY HVSHFID® IRUZ RP HQ
WDLVHG DZ DIHQHWRQ &2 9,'  DSSURSUDVM EHKDYIRXUDQG ViKH
P SRWDQFH RI YDFFIODARQ P DGH DQG GMMEXWG P DNV
LIQIRWP HG SHRS® DERXWGLLIHIHQWI RYHUQP HOWHTHI \VFKHP HV
VXFK DVIRRG FRXSRQV KHGHG IQ P DNIQJ UDARQ FDUGV NRE
FDUBV DQG QONHG SHRSBIVRO * 15 ( * 6

0 DQ\ (: 5VGHP ROWUDWG H SDQWYH BIDGHUKLS WXV JRIQJ
EH RQG VKHIUP DQGDWG UR®! ) RUIQWEQFH DQ(: 5 KDHG
VKDWWKH FREDIFWG GRQDARQVILRP  Z HORII YIADI HY/ VR
VXSSRUAP DU LODDVHG KRXVHKR@V | RUILIMAHQ GD\ VRI IDMRQV
GXUQJ WKH IIWMEBRFNGRZ Q 6KH DOR HQURMG QHDLD

IDP LCHVIRUQHZ NRE FDUGVDQG IDP L@HVIRUZ RN XQGHU
0*15(*6 &DVHWXGIHVSRIQWR (: 5VHVSHFLDE UHDFKLQJ
RXVWR SUHJ QDQWZ RP HQ VIKH HGSHWD DQG UHWLQIQJI P LI LDQW
SURDFYH® VHHNIQJ VR HQUXUH WHLUZ HODEHIQJ

* RIQJ %H\ RQG &DTRI * XW $ LI QUIFDQWSIRSRUARQRI (: 5V
Z HOWEH RQG WHLUGHILOHG LRIV GXUQJ VIKH SDQGHP LE VR
HQVXWH FRP P XQIW QHHGVZ HIH SURUMIHG HYHQ Z KHQ VKH\

Z HH QRWRI I LFID@® KRWGLQJ SXEQF RIIFH 7KH\ | DFLOVDVAG
HOWABP HQW VR UHDFK VIKH P RWP DU LOD@HG VR VX\WIDLQ
WHP VHOHVZ VK GLI QW IQ WP HVRI FUMYE\ GIYHUDI LQJ

P XOME®! FHQWDCDQG WV VFKHP HV RQ @QYHIKRRG J HOHUDARQ
DQG IRRG VXEMG\ $ P DNRUFKD@IQIH (: 5VKDG VR RYHUFRP H
LQMD® Z DVUHMWIDQFH ILRP Z IMKIQ VKHWJIDP L@HV 7KH Z RX@
EH GMFRXUDJ HG VR WKAS RXWIGH |RUIHDUR! LQIHAQJ IDP 1O

P HP EHW 7KLVZ DVFRXS®IG Z MK EDFNO\WK ILRP FRP P XQIW
P HP EHWGXUQJ WWHIUMMDG\ HIIRUWWGXUQJ YDFFIQDARQ
GUYHV 5 HUTHQW( : 5V QHI RUDWG D GLLILEX@WMUWDIQ DQG
SHURWP HG iKH IR®I RI 1 LRQWIOH Z RUNHLY

0 IMOQIRWP DMRQ &RP P XQIW P HP EHW/ IOWAWLHZ HG
GHVFUEHG KRZ VIKH\ 1HDUHG VIKH YDFFLOH DQG RWHU

P MFRQFHSWRQVDERXWE.2 9, 9%4HDNIQJ KHVVMRQ DQG P \ VKV
DWRFIDWG Z WK &2 9,'  YDFFLODMRQVDQG FRQYIQFIQJ SHRS®
Z DVDP DP P R VW DVP HQMRQHG E\ WH (: 5V Z KR ®IG
ILRP VIKH ILRQWGHP ROVADMQJ IW\DIHW

/IONDIHVVR 1 HZ 6FKHP HV 7KH SWRIWDP P H IHSRUNVVIKDW
DSSWR[IP DMO®  (: 5VZ HHIOWKXP HQVAQ WDIMQJ

DZ DUHQHW DQG HQVXUQJ FIM] HQV KDG VDIH DFFHW R W KW
DQG HQWABP HQW DFLRWRXUZ RINQJ DUHDVIQ IRXUGIMMFWRI

5HZ D 6 DVPD %DMJI KDWDQG 5 DIVHQ

rép /& S:o0p®y u H
H BuH hS88b SHI®D S:
HJuo @uS2® 1 8S:p: b
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7R HQDE®IWHWH (: 5V 7+ 3 ,QGID WIRXJIK IWIIHG Wil DQG
SDWHY KHG RQH RQ RQHP HHWQIVZ IMK (: 5VIR@RZ IQJ DD
QHFHWDW VDIHW SURVRFRAY DQG P HDVXUHV 7RI HIKHUMKH
IGHQWIIHG Z KDVWUXSSRWAZ DV QHHGHG LQ WH FRP P XQIW DQG
SURUMMHG WWHP  $ [H@ Wl I THFR@HFWG rX YUYUD p @S®
®uhpud / pOS: K D pH i BPOEBIPL HEW S2H p H
M8S6 H PuHESHD P/ ®SHI: D GBBi pi P®HI / S::
H 0a a: b uS6Hy pls

( GXFDMRQ &2 9,  LQGXFHG ®RFNGRZ Q FDXVHG FRP SOM
VFKRROFRVXUHV DGYHWHO [P SDFWQJ DFFHWVR GIDIQJ 0 DQ\
LQ UKUDODUHDV'Z HUH XQDE ®1 VR HYHQ DFFHW RQIOH FOMWHV GXH
VR SRRUIQWILOHWFRQOHFVRQ RUUHI X@UDFFHW VR GHYLEHV

P REL®I SKRQH @SVRS

(: 5VUHDOHG IKH HGXFDMRQ HP HU HQR\ WH SDQGHP LF KDG
FDXVHG 7KH\ GHVIDGBIG VKHLUHIIRUWV VR P DNH DSSURSUDW
DUDQIHP HQW VR FRQGXFWEUGJ H FOMHV 1Q VIKHIUYLAD H IRU
VKRVH Z IMRXWDFFHW\VR UHP R GIDLQIQ) 7KH P RELDVHG
FKLGUHQ DQG WIDFKHW/IQ WP D@J WRXSV 3RW  WKH\
FRQGXFWG GRRUVR GRRUYIMW HQFRXDJ 1QJ FKLGBUHQ DQG
SDUHQW VR VHQG VIKHP  EDFN VR VFKRRO&RP P XQIW P HP EHW/
LOWAWHZ HG FRURERUDWG VIKDAWFOMWHVIQ VP DA IRXSV DIGHG
WH FKIAGBUHQ GXUQJ VIKHVH GLLILEXQWAP HV DQG KHSHG WHP
WD\ FRQQHFWG [QVRP HZ D\V 7KH SWRIWDP P H DOR LHSRUMG
VKDWGXUQJ (: 5VZ HUH DE®! VR HQVXH KDW
FKLGUHQ HWRIQHG \FKRRY

0 RQWVRUQJ 4 XDUDQWOH &HOWHV (: 5 VKDG EHHQ HT XD
YRFDCDE RXWKH SRRUT X DUDQWQH DUDQI HP HQW | RUUHWXLQLQJ
P LJWDWQW RINHY $Q(: 5 IWRP %D KDWHDERWWG RQ KHU
HIRWIQ P RQIVRUQJ T XDUDQWOQH FHQWHY DQG DGGUHWQJ
GLMFUP LODVRQ DJ DIQWAP LI IDQW GXUQJ VIKH SDQGHP LFB/ SHDN
IXuhu®8§ ou®i ®H pUgra/p /@i 2B ®So: S: | ®o
uopi S:i WPDH Qud Il P28@HR2u 8Sy pi2 y PHI®U
P2hBiSbus ®X S: S:0u® HH @wHHZUY :HSob HZu

/'S 8@SOSHXS: OU®i QU MO popuu/ HAUY 120 P®i p
oup/ HZuy b Hul 2 H A2k w®H S S2BPY p H! pH p
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7KH HYIGHQFH RQ WKH P SRWQFH RI GRFDQJ RYHWQP HQWDQG (5 VRIQYDOXXDE®1 LIR®I GXUQJ WH
SDQGHP LF GXH VR WKHIUSR] IP IW UHYHDY FUMEDCSUH HP SWiYH DFRQV $ SDUWILRP  EUGJ IQJ FUKFLDO
IQIRWP DMRQ JDSV 7+ 3, QGLDR/ VADVIAJ LF LOWWHQURQVDQG ( ;5 VBIHVRO\WM GIDGHUAKLS HQDE®IG UHAHI
DQG VXSSRUMR FRP P XQIW P HP EHWY/ (: 5 V®IYHWDI HG H MAQJ JRYHUDP HQWHWIEHY DQG

VFKHP HV DGHSW® P RQIVRUHG VHUYIFH GH@YHY  DQG RYHUFDP H IHDU GIMFUP [QDVMRQ DQG RSSRVMRQ
IURP WHWIDP LOHVDQG FRP P XQIW P HP EHWY/ W\ YWVDOR XQGHUIOH KHUHWKDW( : 5VZ HH

FRJ Q) DOWRI KHUSRVMMRQ DQG WMH SRZ HUWH\ WM@KH®G 7KH FRP ELQHG VKLY DZ DUHQHW Z VK
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VKH GIDUIQI VDQG NQRZ BIGJ H DFFXP X@WAG RYHUD SHURG RI WP H DQG FKDQOHMIG VKHP  LOVR
SURUMMQJ VKH P DU LQDDHG FRP P XQMHVBOHHGV 7KLY VARQI ® \LJ QD&Y DGDSVIDELON DQG
UHVRXUFHI X@HW 1Q WHLUBIDGHUKLS TXDDAHVIQ P DQDI QI FUMHV

mS®eu2 @ h P2 po 10a 2:

$Q\ FRQFUHW XQGHUMDIQGIQJ RI VIKH SURNAIFVEY
VLJ QUIEDQWP SDFWYIQFRP SGMA Z WKRXW
VWDVMQJ IO VKH VSHFLLLE FROWI WRI (: 5\B
NRXUDH\ V DQG @QHG H SHUHQFHV DV SXEQE
RIIFH KRGHY MOQFH VMHIUHGIFVRQ 1O
VKHWUFXFIDOHQI DI HP HOWZ IW 7+ 3 ,QGILD
MOFH 7KLY VHRFRQ DWHWHY WH DVSHFW RI
JIDWURRW GIDGHUKLS W GLP HOMRQV DOG IW
P DQUHWIMRQ LQ YDURXV DFW RI GIDGHUKLS

+ HQFH VRP HWXG\ SDIDP HVAW/ LQ WKH
HYDXDWRQ J R EH\ RQG WWH SIRMFWSHURG 7KH
DWHWP HOWSUREHG IOVR WH IRERZ 1QJ 2 WH
IGHD Rl BIDGHUKIS (: 5VEDIHQR\ DZ DUHQHW
GIDGHUKILS FDSDEIDAHY WWH RXWRP HRI 7+ 3

, QGLDB/ LOMYHOWRQVDQG WP SDFWRQ (: 5\B
ZRINZ IW WKHFRP P XQIW VSHFUIFD@® 7KH
IRERZ LQJ DUHNH 1LOGIQI VVKDUIHG E\ VKH
HBFWG Z RP HQ 1O IKH LOWIYLHZ VDQG
GLVEXWRQV

QG

,GHD RI / HDGHUKIS

rA y pDuSeuU2 @k P HS! PH u8u::S2wb
'up D HZU 6 POW: HP HZu2 § O PHP : HIS®

' ubP B HAu | 2®PuD 2HZu HZb B HISHR

Yy p:PDb HUGRSP::P S ®HOPDH ! PBR
S§ :u :P:i2y HZuusa-DFIQGD $GHQ

) RP HU3UP HO LQIWMU 1 HZ =HDDQG

7KHVH Z RWGVIIWQI ® GHVFUEH VKH

WHP HQGRXV GIDGHUKLS SDWVVINHQ E\ ViKH
(: 5V7+3 ,QGID KDVHQI DI HG Z VK WKURXJI K
WH SIRMFW7KH Z HUH D@QRWQHFHWDU®D
|@P ER\ DQWQKRZ WiKH\ DSSHDWHG EXW\DM®
XQGHWRRN DQ DUSXRXV UHVSROVELDW RI

IQFOXGLQJ DQG DP S\ IQJ RIMQ H FOXGHG
YRIFHV 7KH\ Z HIH ®XG LQ DFMRQ DQG P SDFW

RI(: 5VHOFWG IQ Z HH ILIAWMP H
HOFWAG UHS UVHQUMYHV Z VK QR SURU
H SRVXUH VR ViKH GRFDQJ RYHUDDQFH i WP
0 DQ\ KDG WMSSHG RXVRI ViKH KRXVH RQ®
SDWAD@ RURIWQ DFFRP SDQIHG E\ DQRWKHU
IDP 1O P HP EHU,Q KLY DWHWP HOWLVKXV

EHFDP HLP SHUDAYH VR KL KQ KWKRZ HOFWG
Z RP HQ XQGHWAVRRG DQG GHILQHG BIDGHUKLS
DIVUNRLQIQJ 7+ 3 ,QGLDE/SURIWDP P H

0\ 5LJKW2 QHRI WH SUP DY P DQUHWIMRQV
Rl ®IDGHUKIS FDP HXS IQWHIRWP RI VHD

DZ DUHQHW $Q(: 5 VSRNH DERXWEHFRP 1QJ
DQ DWHWAWH 1) XUH DQG KRZ JHWQJ HBIFWAG

Z DVQRWKH HQG EXWIKH EHJ LlQQIQJ RI WKH

HP SRZ HPP HOWRRXWDH ra i p2u  H

S®i WOH quShy P2@ P:u: [i 2802 TH1 Tudd
@y SiSHIa PPARE X ®SIXuS2 p®S! PH

yo2PHS: Si §yS S ®Fi H!uS
uS®u2A X8S i SHEPEHIY oHD PPZH S ®
HShud  y o i I(  uHeeHL H Py HRP HY

PHOuUS2 5 ®® HZui Dla p up®H

§8P/ 0:/ S8uS ®S::u2H P22DGHH ! p Bu2ul
auSu Hg y y B DS 8AY uls7KH
UHDOVDVMRQ VIKDWSRZ HUQHHGV VR EH VIDNHQ
EHFDXVH P HQ Z LOQRWZ LAQJ ® J LYH W
XQGHWFRUHVVIKH P XU @\ HHG FRP SO
SDWIDUFK DCDQG VRFLDOWKX W UHV WDWS RVH DQ
HYHY GD\ FKD@QIH IRU( : 5V <HWWH
WX FWUDCE DUWHLY IQ WH IRWP Rl J HQGHU FDWH
FOW DQG DFFHW VR UHVRXUFHV KDYH QRW
GHWMUHG (: 5VIWRP SHURWP 1QJ WWHIUWR®! VR
VIKHIUXVP RWAS RWQWDO

5 RGI0 RGHO2 QH RI VMH J IRXS GIVFXWRQV
WPPDIMHG T B ®uS®u2k: y u pi @
i B Hu2i S®Y py ! u2DS2 S §OHA
US2UHS 2005 ®HZU/ p [ DS ® HSop: Huy
S6 D HDBuUHAADU USEU2® i D! S:u®
Hu up®. THU/ p / uS ®8 y y P b
SHEDU S ®u P2 SoHskiyp : 85 S88u::
®Blu2u H S 8@SoSH: p2hiBp: Is 7KLYV
XQGHUMDQGLQJ DOR SUHGRP LODWI® HP HU HG
ILRP WHUREVHUIYDARQ DQG H SHUHQFHVRI
SUHYIRXV( : 5VWH KDG HOFRXQWILHG 1O VIKHU
DUHD 7KLY IQWRP HZ DIV VSHDNVWR 7+ 3 ,QGIDR/
SWRIWP P HDVDZ KR® DQG GIDGHUKILS WO
EXIO\RYHUWH \ HDW VW DWHQDE®IG (: 5VWR
UHVSRQG WDWAJ LED@®

<@



3HRS® &HOWIF (: 5VWDIQHG Z IV 7+ 3 ,QGID
DOR VSRNH DERXVWIKH QHHG VIR UHGHILOH
GHYH®RSP HQWZ KIFK Z DVYIME® 1Q WIKHIU
SHRS® FHQWHG GIDGHUKIS $Q(: 5 IRP
6DVPD H SUIHWWHG rAdu | SH @S®H / S:: H

i yu SH yu/ PHS ®HZP b HBu HY pls
' HIIQIQJ GHYH®SP HQWUWRP DP D®
SHWSHFWYH Z RX@ RQ® P HDQ WH
FRQWAXFVRQ RI IRDGV D HQ Z L@QHYHUWDIVH
ViKH QHHG | RUE HWMUVFK RRO DFLOWHY FB@ FKH
FHOWHV DQG KRVSIVIXYE7KLY GIDGHUKIS
DSSWRDFK EHFDP HP RUH HIGHQWGXUQJ WH
SDQGHP IF DQG DIVAUDVP RWH SHRS®I SXXQJ HG
LOVR GILH MMXDVMRQV $V( : 5 \VBIR®I FKDQJ HG
IRP EHIQJ QWA DD LQYROHG LQ SIRFHWHVRI
SDQFKD\ DWJ RYHURDQFH VR EHIQJ SDUWARI
SDQFKD\ DWDGP LQMADWYH FRP P IWMHV VK DW
RYHWDZ VKHP DQDJHP HOWRI WH SDQGHP [F
RQH DOR Z IMQHWHG D WARQJ VHQWH R
UHVSRQVELDV VR VKHIUFRQWIXHQFLHV J LIYIQJ D
UHMIHQW DFH VR WCHLUGBIDGHUKLS NRXUDH

$QDWHWRQP DGHE\ (: 5V DFLRWWKH
ERDUG Z DVVKDWIKHIUGIDGHUKLS T XDOAHV

Z HH HQKDQFHG HORXJK DQG VIKH\ 1HAV
DGHT XDW® HT XISSHG Z MK DQ\ WXH DUMQJ
RXWRI WHLUSDQFKD\ DW 6 VX QIRUMVHHQ
FKDEBIQJ HV GXH VR VIKH SDQGHP LF Z HUH WHLU
ELJ J HAAVADY GIDGHWY

/ HDGHUKLS 1Q $ PURQ 9RIFH 0 RELON $J HQR
RP HOB/HP SRZ HUP HQWY GHILQHG E\ WiKH
GHIUHH RI DZ DIHQHW P RELON GHMLH VR EH
IQIRWP HG DFVIYH SDWAFLSDVRQ 1Q J RYHUQDQFH
SURFHWHV LQYROHP HQWQ P DNRUKRXVHKR@
GHFIMRQV IHDMIYH ILHHGRP [URP IDP 1O
FRQWROSDWAFISDVRQ LQ FRP P XQIW
DFYMHY DQG DZ DUHQHWRI FKRIEHV GIDGLQJ
VR GHFIMRQ P DNLQJ 6RP H RI WWHVH FUMFDO
SDUDP HWAWYZ HIH P HDVXUHG VIKURXJ K
LQGIVIGXDOQWYLHZ VDQG J LRXS GIVFXWRQV

‘$JHQF\ DQG 0 REIOW / HDGHUKIS DQG

HP SRZ HIPP HQWQ SXETF @H HOVI : 5\B
LOQFUHDVHG DFVIYH SDUAFLS DVRQ DQG

HQJ DI HP HQWQ YDURXV SDQFK D\ DWDPAMMEHY
DQG DVSHFW RI VIKHIUS HWRQDODYHV VKXV
GHP ROWADVMOQJ J IHDWAUDXVRQRP \  GHFIMRQ
P DNLQJ DQG P RELOW RI(: 5V
LOWAYLHZ HG \KRZ FDVHG EHWMUFRQILlGHQFH

DQG LQF UDVHG LQGHSHQGHQWP REION RXWIGH
WKH KRXVH D DUIHU , XVHG VR VBNH SHUP DMMRQ

IRP 1Q @Z VR JR RXWEXWDIVAUEHF P 1QJ WIKH
SDQF KD\ DWSUHMGHQW, WIDWMG J RIQJ RXW
|IQGHSHQGHQWE $ QRWKHU( : 5 DGGHG rX®  H
S:oHZUY BX8S P NX bl 2 HZuy HISHX
@ShuH P H HZb/ &8y  HZSH®SolOhp B
H3o:So® HD DX® HioHL s

(: 5VDOR WHSRUWMG WKDVWWKH Z HIH QRZ VHHQ
DVVRP HRQH Z IMK DQ IP SRUBQWWD\ 1Q
KRXVHKR@ P DWHALY/ 7KHIUSRMMRQ DQG

H SHUHQF HDV HBIF WG UHS UHVHQWIMIYHVY DI I RUGHG
WHP D F HYRLQ GHI IHH RI UIHVSHFWree pCHZu2u b
S pPsuS:ub yo / SH8P SH b ®uUSkb
YySobDi BPP yo @ yuly i Huo:pupyp S:
Sy 2uSi Suu:/ PuS ®yS HU

| u2 i @ W HW2/p/quul/2 ) uy:ls

5 HGHILQIQJ QRWP V1Q WH KRXVHKR@ GLYIMRQ RI
OERXUGLHF W LQIOXHQF IWZ RP HOB/DIHQF \> @
+DOVKH (5 VUHSRUMG WDVWIKHLUK XVEDQGV
DQG IDP 1® P HP EHW/WMSSHG LQ RF F BRQD®D VR
VKDUH KRXVHKR@ UHVSRQVEIMAHV LQGLF MQJ D

P DNRUWKLIWQ ViKH WDGIMRQDO) HQGHULRGBN

> @REUKHD &DIROQ MDHO DKH IGHR®I\ RI IHP DB
GRP HWIFIW WP SDRPARQ ViH WIAVKXVRI ) LABIOR Z RP HQE 5 HYIHZ
Rl : RP HOR/6WXGLHV



$ Z DIHOHWRI 5 R®IVDQG 5 HVSROMEIDAHY $V

DJ DIQW (: 5VDZ DIHRI VKHIUWRGNV1Q
(: 5VIQVE R GLIHHQWHMOQI V
HDERWDWO DVEXDWAG WH YDUHG
UHVSRQUELMHVRI Z DUG P HP EHWY/ YIFH
SUHMGHQWDQG SURMGHQWS F®IDU
XQGHUMDQGLQJ RI VIKHIUVIM\V UAVS RQUE LOAHY
DQG SURFHWHVDWZ RUN Z DV FUXFLDO RUVKH
WP RRW IXQPVIRQIQJ RI VKH SDQFKD\ DW7KH
SWRIWP P H HSRUMG VIKDWFRVH \R RI
(: 5VDFWHO P RQWRWHG SDQFKD\ DWHWEHV
DFFHW\R DQG P S®P HQUMRQ Rl VFKHP HV

6P XODQHRXVO VKH (: 5VBNQRZ BIGIHRI D
KRWRI VFKHP HV J XIGHIQHV HQWABP HQW
DQG SURYIMRQV DFURW GLLIHIHQWIHP HVDQG
GHSDWP HQW QHIKRRG 0 * 15(*6 3DWK
9INHD KHDOK QXWMRQ ,&' 6 3' 6 -DQDQL
6XWNVKD <RNDD 0 IG' D\ P HDO %KDDUDWBO0
* DUE . DODDQ <RMIQD $\ XWKP DQ KRXMQJ
30 $Z DV<ROQD \DQWIMRQ DQG K\ J IHOH
6Z DFKFK %KDUDWS EKI\ DDQ  VRFLDOHFXUW
DQG SHOMRQ : IGRZ 3HQMRQ6FKHP H 2 @
$JH3HOMRQ6FKHP H ' IWDELON 3HOMRQ
6FKHP H 6l1QI®1: RP HQV3HQMRQ . DQ\D
$ EKLIEKDYDN <RNDQD 6DP EDOP D] GRRU
VXUWDNVKD\ RNIQD  DQG DFW VR FXWIDLOYIRBIQFH
FKIG P DWIDIH VFKHP HVIRFXVHG RQ Z RP HQ
FKIGUHQ SUHIQDQWZ RP HQ ' RP HWE

9 IRGIQFH $ FW3 LIRKIEMRQ Rl &KIS 0 DUWIDI H

$ PWO4-VL9%DFKDR %4-W.3 DGKDR / DEQ/ D[ P L
0 DWX 9 DQGDQD <RNAQD 3 UDVXW6 DKD\ DViD
<RMD > @ Z DVDQ P SRUDQWP DUINHURI KKHLU
DELDN VR J UDVS DQG QDYL) DWAVKH FRP S|
SDQFKD\ DWDGP LQMADVYH HGLLLFH ) RU
IOWDQFH VKH RXWRP HRI (: 5VHIRW
HQWXUHG WDW  SHRS®I Z HUH GONHG \R
YDURXV VRFLDOVHEXUW EHQHIIW \XFK DV
UHFHYIQJ WHUSHQMRQVRQ WP H GXUQJ ViKH
SIRWPWSHURG

WY FXFIDOR UIHP HP EHUWDWD MBEZ Rl

FHQWDCDQG WIVA J RYHWP HQWFKHP HV LV
P HDQWRUWKH P RWAYX@HWDE B DQG

P DU LODOHG + RZ HYHU DFFHWMQJ WHP 1O
DUHDV | DUMHUDZ D\ ILRP  ViKH E®FN DQG
GLMMPWK HDGT XDWMWY EHFRP HV D FKDEBIQU H

> @ MWQJ R WA DQG FHQWDQJ RYHUP HOWFKHP HVE\ WH
(: 5VZ HHFR@MWG VR FRQVRAGDWM VKLY QW

UHWMFWQJ) DFFHW\R VFKHP HVP DIQ® GXH VR D
@FN RI DZ DIHOHW 0 RWIADIQIQJ VDQG

Z RUWKRSVZ MK Z RP HQ EHIRUH DQG GXUQJ WWH
SURMIPWZ HUH J HDUHG VRRZ DUGV EXLABIQ) WHLU
FDSDFIW DQG NQRZ ®IGJ H RQ VIKHVH VFKHP HV\R
WDWS IDFUWEDCDQG DFVIRQDE® LQIRWP DURQ LV
WDQM HUHG VR VIKH FI] HQV

7TWDOMRWP DMRQ Rl 6HD 2 QH Rl VW(H DWHMAP HQW/

P RWAILHP DUNDE®1 DQG YIME® FKDQJ HVZ DV
LQFUHDVHG FRQILGHQFH BIYHYIQ ( : 5V &®IDU
HYLGHQFH Rl IKDWZ DVKRZ ViKH\ DUAEX@WAG
DXHV DQG WDVHG VKHP  1Q IRUP DODQG LQIRWP DO
\VSDFHVIQ VIKH SDQFKD\ DW ' HYHBRSLQJ

FRP P XQIFDWRQ W@ SXEQF VSHDNIQJ Z HUH
WHVEZ RP RWGHP DQGLQJ DVSHFWLQ VIKH LQIVMDO
\ HDW/RI WHLUVMIQXH $ @WH (: 5 VIQWIHZ HG

P DIQVIOHG WDWHLUFRQILGHQFH KDV.J IRZ Q

P DQURG MOQFH WH\ .UM RAHBIFWG DQG DUH
QRZ \VHD DWXWHG DQG SRIVHG VR VSHDN 1Q DQ\
SXEQF IRKP 7KH FOIP HG VIKDWIKLY DMEXGLODO
KUWKDG HODE®IG WHP VR EH P RUH DWHUAYH 1O
WHUGBIDGHUKLS

$Q(: 5 IQ5HZ DH SOIQHG rAZu | Bbu: H
8@S Py Xippods: @S/ / p p® b ®uy plX8S

i H®d /p @S ®Tuudi BPS o puS ®
PuHHZUi 2® pl p8 y PBYy 2u§ T®u H
b USSP DI BPY SHIZ | HP:®uy 0@ y
S ®b /S 8@SoSHZS: SHi pP®/ p / G H :pu
Y ueBipu HolAGuo THL S/ / u8HILY pi 2
yoi DEPBDYV oHL PAIs$ORIKHU(: 5 1O
6 DVPD \KDUHG D IHHOWKDV EWRXJ KWD FRP SGW
FKDQIHIQP \ @H , FRX@ ORWI R RXWDQG J HW
VKLQU V GROH HDUIHU EXVWORZ , NQRZ , FDQ VROH
WHSUWRE®GP VRI VKH FIW] HQV , KDYH DAR J DIQHG
VKH FROILGHOFH VR VB VR P HO 1O VKH
FRP P XQIWWE

7WDOMRWP DMRQ DVWIKH + RXMHKR@ / HYHO( : 5V

DOR VSRNH DERXWD P DUNHG LQFUHDVH LQ WKHIU
UR®! LQ KRXVHKR@ GHFIMRQ P DNIQJ DQG WH
FKDQIHIQIDP I® P HP EHWBSHUFHSMRQV $Q

(: 5 1Q5DMVHQ DQHZ Z RINIQJ DUHD \KDWIHG

ra @u X@S®H b H S/ S 8§@SoSHy puHe BD
yo@dP:!S ®i P®:HJ/ b H/2wSui ®f2
Hou ISy wbD @8I S: S@PPUHZIP DI 2P:Is $W
VIKHVDP HWP H W(HWH Z HUH IQWIQFHVRI
YIR®GIQFH DQG GIMFUP IQDMRQ IDFHGE\ (: 5V

<B



EXWHKH TXHWROQHG MDQG WRRG XS |RUWHLU
W KW

$ ZDUWG P HP EHULQ 6 DD UHFRGIFWAG DQ
IQFIGHQFH RI YIRBIQFH Z IMKLQ KHUH WQGHG
IDP 1O ?rwo P 8du/ @o:BSip S} P: u® @k i Bu
S::@Qu:P// 2H® HHURESPPZHI21 ADZH |

& @u Xb Hihy @2 HBUSHL p@Y | S:

i pBX2S® / SHp 8ul 2@k ! u@Shb P2 2
uS2u® HHU2 BGu ISy WS ®§ y / &b u®
H Hu/ d8u05 ®Qui S: ®uUHSP p®is

3 HWARQIQJ |RUS HGUMMDO3 HVMARQV DUH RQH R
WHP RWIP SRUDQWRRYIRU( : 5VWR
DGGUHW J UHYDQFHV DQG GHP DQG WHGUHWDCRI
DAXHV 7KLY HODLY Z RINQJ FARVHO Z VK RWHU
WINHKRGHW LQ WH SDQFKD\ DADQG
JRYHWDP HOWRIILFLDY DWIKH E@&FN RUGMMFW
®IYHO 7KH SIRFHWRI 1L0QJ D SHAARQ LQYROHV
FREOFUQJ LQIRP DURQ RQ WH MXHVIDFHG E\
IQGIMGXDY J IRXSVRI SHRS® GUDIIQJ DQG
VXEP IWQJ VR VKH UHBIYDQWDXVRUMEHV VR VHHN
UHVROMRQV

RIVIKH (5 VIQWWMHZ HG 1Q VIKH
DWHWP HQWZ HUH DZ DUH RI VKLY SURFHW DQG
NQHZ KRZ R IL® SHIARQV RQ YDURXV IWXHV
VXFK DV UHI X@UMQJ WRSSHG SHOURQV
SD\P HQWRI Z DIHVIRUHP S®\ P HQWQHZ
NREVXQGHUO * 15( * 6 GHP DQGIQJ UHSDIU
DQG FROWAKXFVRQ Rl SDQFKD\ DWQI DX FWUH
@\H FUY FKH FHOWHV VFKRR® URDGV SRQGV
Z DIMUVXSS® VDQMIMRQ HW DUH\VRP HRI VKH
H DP S®V 7KHSWRIWP P H IHSRUAQJ
IQGIFDVVVKDW ~ SHVINRQV Z HUH [LB1G GXUQJ
VKH LOWHOMRQ SHURG 2 | VKHWH
DSSWR] IP DO Z HH UHVROHG 1Q GXH
FRXUH

(: 5VZ HHDOR DZ DHRI VKH LHGUHWDO

P HFKDQWP DQG QDYL) DAQJ WKH EXUHDXFUDME
VWKFW(UHV IRUFRP STEDWAG FDVHVRI VD
SIRYMRQIQJ RI VRFIDOHEXUW 2 QH(: 5
GHILBIG KRZ VWWH GHDOZ IWK MFR@IFVWYHO 2
U p®S R:Pu TRUPPE2I ® i /p :b
S:y S o®® HZShy HAU ®USHD SU2HIEBSHIL |
HAUR 21 / u§Hhp BHIL@P: ! S ®:1a p/ PHS

/2] :S6b 12 HIH/S §2SoSHI BD

i W HH HJu! 680S ®HZu H HZu ®RHBHuhuo
1 2S//2hSd5 ®HZu /p b i p2u

:S 8 u®SIHI2Yy P8/ S/ ua  Mls

S&KD@IQIHV) DFHGE\ (= 5V (: 5VZRWIQ

VRP HRI V{\H P RWAKRWABH LHJ IRQV DQG | DFH

P XOMS®I REWRDFGNVIQ WKH IRP Rl J HQGHU FDWH
FOW DQG RWKHUGIVFUP LODMRQV ) RUIQWIQFH
HBIFWAG Z RP HQ ILRP VKH P DU LODOVHG FDWHV
' DOV DQG $ GLYDMY VSRNH DERXWUHFHIYIQJ
VKUHDW ILRP  VKH GRP LQDQWFDWM P HQ LI KHIU
KHIHP RQ\ Z DVTXHWIRQHG 7KH SDQFKD\ DW
HFRA WHP GRP IQDWAG E\ P HQ LV IQVHQMMWYH
DQG XQVUXSSRWAYH VRZ DUGVZ RP HQ GIDGHWY/
HVSHFID® 1Q WKHIULQIMDO, HDWY DV\KDUHG E\ RQH
(: 51Q6DWD rEl! PHi @u Hu/ S 8@SoSH
TUS2UHS20[ 2 HZU2D hp2 y p H TTI8ES6\
USP®UHISH po i P2@PHp: S ®@Shu

U PP@PT 2 SHb H § 12 HHZuy CHZuo
01 @ HFS2HI®E [ p2SHp Pls 7TKHWHQG Z DVDOR
UHSRUMG LQ RWHUDUHDV 6RP H VHFUHVIBUHV

Z RX@ EHKDYH LQGLIHIHQWD VRZ DWGV(: 5V
EHFDXVH Rl VKHLULQK HUHQWE LDV DQG SUHMGIFH
DJ DIQWWZ RP HQ DQG KR@IQJ SRZ HURU
FROWR@RJ UHVRXUFHV DQG GHFIMRQ P DNIQJ

2 VFLADWQJ EHVE HHQ WKLY SRZ HUIHXG FUHDWAG
EHVE HHQ WDGIMIRQDCDQG GHP RFUDWFD@®
HOIFWAG |IRUFHV IVVIKH 1) XUH Rl DQ HP SRZ HUHG
HOIFWAG Z RP DQ UHS UHVHQVIMYH DWHWQJ KHU
FRQWINXVIRQDAWL KVWR GIDG



) RFXVRQ O DU [QDDVHG
7+3 ,QGIDR/SWIRIWDP P HVADWI\ LV IRRWG LQ VKH IXQGDP HQVDOSUQFLS®VRI LQFOXMRQ HT XDOW
MWFH DQG KXP DQ GLJ QW DQG W DFMMEVZ IMK ( 5V UHI GIPWAKHVH YDOXHV

0 RW\(: 5V 1Q VKH LOVAWYHQWRQ DUHDVEHBRQJ VR 6& 67 2 %& FRP P XQMHV 7KH DUHDZ DIHRI
VIKH KIWRUEDCP DU LODOVDVMRQ VIKHIUFRP P XQIWWHV KDYH HQGXUHG DQG FRQUQXH VR ) IRP - IKH
IOWADFWRQVZ I (: 5V WH DWHWP HQWGHP RQWADWAY D WARQJ IHDOVDMRQ DP RQJWWKHP  DERXW
VIKH VJ QULFDQFH Rl VKHIUS UHVHQFH LQ VIKH RITLFH Z KIFK HQDE®GIVVKHP VR VHEXUH D KRWARI UJ KW
HQWABIP HQW DQG MWFH IRUWH P RWWX@HWDE®IJWIRXSV ra Db D H i S20: Hou P/ @by p H |

y SPP SERu®/ u / PS8BS/ 2D :pi BPSEPS! Brou@®uZbD ® | Y S6 P2 Gu®

§amRU D2ubp S HS ®@&ESHSH DY Hu2D SoH S ® @hS: PO o§ usSHPDHIUY | O
Dhu2 y p H8uy w:'S ®u Huy u H :P8@S: /p :p :[B(2[B2A8Qu8u D8P &S ®
QuSHP 8 HU @S: Sb So: | yu P2/ 20 2pbls

7KLV LV IXUMHUDS SDIHQWQ KRZ (: 5VKDYHP DGH DGGIMRQDCH IRUV VR SRUMRQ VIKHP VHOYHVVR
VHHN DQG UHVROH IOWBQFHVRI GMVFUP IQDMRQ HVSHFID@® Z WK Z RP HQ FKLGBUHQ DQG J LY $
SDQFKD\ DWSUHMGHQWSUHYIRXV® DZ DUG P HP EHUILRP %DM KDWQDUDWG VIKDWWKH WIRRG |RUVIKH
SRWIQ Z VK VIKH VR®I DVSLLDARQ RI Z RINQJ RQ VKH W KWRI P DU LQDDHG Z RP HQ

$ ZDWG P HP EHUILRP 6 DVD GMMFWSRNH DERXWRSHQIQJ DQHZ FW3 FKH FHQWH VR FKIGUHQ
FRX@ HDMO® DFFHWIWr! @R2u 12 § § o hisPu Sé So: @S®S/ 2 | uy S88u:: b D HZu S §SHI®
S BS i SeH8§2A82u §u HU\D BB S: 1S2Si SoOuSEP PH  pbusHS ® P §uS: u®8S: ;1
y SO PHIP IXD HS HZu28u Hu S/ /2 hp®Q PHHZU21i S: & ®ShSHB! qul2 X (Tpu® S
/| 2 1y 0@ P:uls6KHXQGHUMRRG VKIVZ DVD WP SRWDY DUDQJ HP HQWEXWIKHUH Z DVDOR
UH@H W DWFK LGBUHQR QXVMMRQDOQHHGY DQG KHD®K FKHFN XSV DUH QRWFRP SWRP MHG 61P IODWD 1Q
5HZD DQ(: 5 IlRP 5HZ DUHFRXQWG DQ IQFIGHQWZ KHUH D GRP IQDQWFDMM P HP EHUKDG
HQFURDFKHG XSRQ VWH @QG DARWMG VR DSRRUZ RP DQ rXy ! Bpu® HZu20a 2: 12 § Hou

U@ P2 b/ S 82SoSH S ®1 PPZHS 6 D! SHiu i BBO P §PEUE HSOP D @ud 12 y HZu
/ 48l PHi pp :PU®HISHHZUI § S ®® HO:pQu22DZHH Hou & ®ls

9 IRGIQFH DJ DIQWAZ RP HQ 1V DORKHUVHURXV FRQFHWD ' XUQJ VKKH SLIRMIFW( : 5 VIHSRUMG DQG
UHVROHG ~ FDVHVRI GRP HWAE DEX\H DQG YIRBIQFH DI DIQWWZ RP HQ DQG WRSSHG VHYHQ FDVHVRI
FKIGS P DUIDI H 1Q VKHUFRP P XQIMHV

$Q(: 5 IRP 5HZ DZ KR IRFXWHG RQ WH HGHWD 1Q KHUYIADIH rX/ 20 2bbp®/ p b | 2 @&®u2

[ p [ uDu:/ p&Sdp pd®pdbi v p 1A@R i S: ! u8SP:uy H @®u2i Y p 2S® HH® 0o
SIHI2HZUY 10hy HZUR§ZHR2L HUSHHZUY S: S| P2RU S ®® WHHUSHHZUY i pd X HZuo @Shpu
Yy Uy pob HAUT % T/p :b DHAUOS8S HS2H: y p:y S@d! P:bPp::D 2SHUS:H uS! quH
¥ UUHHZUR! S:B:P:HI S Sus DQRWHU(: 5 ILRP 6DVDD HQUREHIG SHRS® BIV\RXWRI VHD KHS
JWRXSVIRUP [FR |LQDQFH

7KHUH DUH QXP HUIRXVH DP SGVRI (: 5VBZ KR Z RINHG Z MK P HDJ UH VXS SRUIADQG IHVRXUFHV DQG
QHYHURWWAI KWRI Z KR KDV DFFHW DQG Z KLEK J URXSV DUIH WAKJ J @QJ DQG YX@HWE®! ) RUIQWBQFH
FDWH GIMFUP LODWRQ DFRP S®{ IWXH KDVRIWQ GIWP DQ\ H FOXGHG ILRP  DFFHVWMQJ HWHQWDO
SXEQF JRRGV@\H Z DWUEHFDX\H Rl VKHIUP DU LQDDVHG FDWM SRUMRQ $Q (: 5 HQUXUHG Z DU
SXP SVZ HH .OWBEBIG P XFK FERVHUVR VIKH DUHD LQKDE IMAG E\ VIKHP HP EHW/RI VIKH 6& FRP P XQIW
1Q D MU HO GRP LODQWFDWH YA H VR WDWKH |RUP HUGRHV QRVWKDYH VR IDFH GDIO GLMFUP LODURQ

Z KHQ DFFHWQJ DQ HWHQWDCFRP P RGIW GN\H Z DVIAU
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$WKHVDP HWP H DV(: 5VFRP P WMW/R VKHWUSDQFKD\ DWGXWHY DQG VHFXUH FIM] HOVBUW KW WWKH\
DAR IDFHWHP HQGRXV SUHWXUH DQG EDFNDWK IUIRP WH FRP P XQIW IRUGRIQJ WKH W KWIKLQJ

$ QRWKHUVHFRQG WP H HBIFWDQG SUAVHQWD D SUHMGHQWWKDUHG DQ IQFIGHQWZ KHUH WKH WRRG XS

DJ DIQWAKCH DEXVH RI DQ DGROMHQWI LLODQG VKH VIXEVHT XHOWEDFNOWK 1 DIBI2 § Hop 2 A
§yyP BoD @ @S®6:HZU2/ S2u H PP DHAU/ S ®uy 18D S: | ub b BifUSHI®S ®

| Po:BSES ®y p Hiad S! P:pu®! o Gu2bPS2®IS : [P §uS ®SP Hla Zu Xb Hizhp p®
SPSP : HHZSHISY S ® §SGu®HAUD hpy2 y p HZUd & pH DpH@U2: Siud H S 8@ u @ y ubD
Xi S: 2RBPU®S ®S! P:py®b § §y y P oy upuHp D: oy opqusH  //  p H 2:H6 @ DP/

| 2HZu D1 2D@H I XPS®H puod/ a8 S::PHS 8ul 2y o:Siukls

$Q(: 5 ILRP KH6& FRP P XQIW DUAEXOWAG TKH EDWBI DI DIQWAXR FD@IG SRZ HUXQJ LIRXSV
FDQQRWEH Z RQIQ DV RI ILYH\ HDWY/ V¥ D @HB&RQJ VAKXJI J B IRURXUFRP P XQIW E&KD@IQJI 1QJ VKH
\RFLDOWIVXV T XR KDVIQYIWG YIRBIQFH DQG H SRVHG (: 5VVRP DQ\ MWV ' HVSIVM SRME®
UHSHUFX\WMRQV DI DIQWWKHURZ Q @H HYLGHQFH VARQJI ® VXJ J HVWWKDW( : 5 VKDYH WKRZ Q

H FHSWRQDOFRXUDJ H DQG P HW! 1Q GHDAQJ Z VK FKDABIQJ HV I DFHG LQ WHIUMAXJ J ®1 VR HP SRZ HU
WH P DU LODOHG : MK HYHY DFVIRQ DQG P SRUBQWGHFIMRQ VKH P RYH VIKH QHHG®! VRZ DGV
UHGUHVMQI VIKH XQHT XDOSRZ HUMAKFVUHY DQG VKH LOMMAEH WH\ FDX\H

7KLV Z DVIXWKHUHQGRUHG LQ VKH LOWADFVRQVZ WK FRP P XQIW P HP EHW/Z KR XQHT XLYRFD@®

VK DUHG VIKDWIKH HBIFWAG Z RP HQ UHS UHVHQUIMIYHV Z HUH HDVHUVR DFFHW DQG LHDG\ VR @AMQ VR VIKHLU
FROFHWQV 7KH\ P P HGLDWO® WIDWMG Z RINQJ RQWHP DQG D@ D\ VFKHFNHG Z MK WKHP  RQ IKHIU

Z HOEHIQJ ILRP WP HVRWIP H 5 HVHDUFK FRURERUDWAVVIKDWOQ SDQFKD\ DW Z RP HQ SUHMGHQW

P XFK P RUHVKDQ P D®I SUHMGHQW DUH IRXQG VR SURUMYH SXEQE J RRGVVXFK DVGUQNIQJ Z DVU
URDGV \DQWIMRQ UL DWRQ DQG VFKRRY> @SDUWAEX@UD |RUKH P DU LODDHG

P SDPVRI 7+ 3 ,QGLDR/, QUWAYHOWRQV

7+ 3 ,QGLD VWDVIAJ LFD@ HQJDIHVZ VK VKH ( : 5 VIQ D VXWIIQHG P DQQHU Z WK DP I RI WDIQIQIV
FRUH ®IDGHUKLS Z RUIMWKRSY QHHGV EDVHG Z RUWKRSYV IRWPP DMRQ Rl FRGIFWYHY DQG FRQWBQW
IRERZ XSV 2 YHUMH @W  \ HDLY/ IM@IG WKH J URXQGZ RUN DQG KDV ®IYHWDI HG IW\ HDW/RI

H SHUHQFH XVIQJ SDWAFLSDVRY DQG DGXGWADIOIQ) WFK QLT XHV DQG GDUDIQJ VVR SDYHVKH Z D\ IRU
Z RP HOB/HP SRZ HWP HQWQ GRFDQJ RYHUQDQFH VIKDWFK DABIQJ HV DQG VIXE YHUNV WH VRFIR SROAFDO
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SKHQRP HQDQZ LODQG ( : 5 VHTXISSIQI KHP VHOHVZ MK WIFK QLEEDORREY DQG NQRZ BIGIH Z KIEK
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DQJ DQZ DGLDFIRW WKH 6VIVM 7+ 3 ,QGID
GHFLGHG VR GIYHWDI H \WH SOMRWP  DQG

DFWYDWIG VKH GRWP DOWFRP P WMIHV VR HQVXH

Z RP HQ Z HWH DABIDVWADE & VR DFFHW WIKH
[QIRWP DMRQ VHWEFHV XQGHUWH \WKHP H

2 QHRI W(H SUP DU SXWBRWHVRI WLV
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P HHQJ VIQFUHDVHG LQ DOLQWAYHQWRQ DUHDV $
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/ DEVBMOQJ : RP HQ?2 QH RI iKH GLLHFW

RXVWRP HVZ DVZ RP HOR/LQFUHDVHG

DZ DUHQHW DERXWGLLI HUIHQWI RYHUQP HOW
VFKHP HVEHQHIMQJ P RWKHWY $ FLRW D@IRXU
GMMFW Z KHUH VIKH SURMIPWZ DV

P SGP HQWMG DIRXQG RIVKHZ RP HQLQ
WKH DWHWP HQWFRX@ IHFREIFWQDP HV
GHVIDLOY DQG SWRYIMRQVRI VIKH VIKUHH SURP LOHQW
JRYHUDP HOWWFKHP HVP HDQWRUSUHI QDQW

DQG MFVEMQJ Z RP HQ 0 RWASUHI QDOQW
ZRP HQIWRP HFROQRP LFD® YX@HWDE®

JURXSVDAR HSRUMG WMDWAKH HOUREDIG LOQVR
D JRYHWQP HOWFKHP HVIKDWSLRYIGHG
ILODQFLDOVXSSRUMR FRP SHQVDWA IRUDQ
LOFRP H ®WIRUP RWHW/ XQDE®I VR Z RWN
EHRWH DQG DIMUGHDYHY > @

YUL , QVAUDFVIRQ Z WK $ GROMFHOW LY ?
$ GROM-HQWI LY KDYH EHHQ D W D@EXWDQ

[P SRUBQWUXE JURXS 7+ 3 ,QGLD KDV WHDFKHG
WKCURXJ K WKH SIRMIFW7KH P DIQ DIP  Z DV\R
HQDE®I WHP R IGHQW\ DQG SURUMIMH IKHIU
QXWMRQDORQHHGV ) RFXVZ DV SXWRQ GLHVIDY
KDEIW KRZ VR P DIQVWIIIQ FBIDQARHW DQG
K\ J IHQH GXUQJ P HQWXDVMRQ DQG WDIMQJ
DZ DUHQHW DERXWHDWAG J RRG SIDFWFHV 7Z R
DGROM-HOWI LY 1Q VKH DWHWP HOWI LRXS 1Q
6 DVOD VWKDUHG rOS2ipi20 pi p2u @u: B8 H) PH
L BDSPuy p Hi BPARS X ®F HZ2 PP HZu: U
Y upHp B: @S: S i u®P: H S§8u:: HAu: p
u Hu: 8§ v 1 28! wla p@Shy u8ubp®
Pl 2 SH D ®@obhp p/ 2S8H8u: H
| @i GPPPYy u :HPSH D @i

PP P: | ®8S SauhSHIHU! ®o/ Sb
S ®85Y /: un/ u2p SUEEPP B/ PP ®:ls

> (@8 UDVXVL6DKD\ DVD <RMDD D WM J RYHUOP HOWWFKHP H IRU
ILODQFIDCDWIMBQFHRI ,1 5 Z L@EH SWRYIGHG IQ VE R
IOWR® HOWVR KHS WKH SUHI QDQWZ RP HQ ILRP 1LQDQFLDA

Z HDNHUMHPMRQV 7KLY SWRYIGHVZ DI H ®WFRP SHOVDMRQ IRU
P RWHW/ XQDE®! VR Z RUN EHIRUH DQG DIVMUGHOYHUY RI VIKH LAV
VE R ELLIKV

7KH DOR VKDUHG IQIRWP DARQ DERXWDQDHP LD
WKH P SRWIDQFH RI UHI XD VENIQJ LLRQ
VXSS®P HQW DQG WAVBOXV LOMPURQV DQG
VHWMQJ XS NIVFKHQ J DUGHQVZ MK RVIKHU

P HP EHWRI KHUFRP P XQMHV D H DUH DOR
QRZ @ONHG VR DJRYHWQP HOWWKHP H Z KLFK
P RQHVDUO® VXSSRUV XV VR FROWOXH RXU
HGXFDARQ WD VK E

7RVXP XS VKHDWHWP HOWSWRYIGHV D LREXW
WHFRWG RI 7+ 3 ,QGIDE QXVMMRQ EDVHG
[OVAYHQMRQV DGGUHWQJ D FRQUGHUDE B
IQIRP DVIRQ J DS DQG GHMURUDWG DFFHW VR
VHWEFHV DQG VFKHP HVFDXVHG E\ WIKH

SDQGHP IF $ PYDMQJ WWKH P RIKHU/B

FRP P WWHV KDV SURYIGHG D VDIH VSDFH IRU

P HDQIQJ IXCFRQYHWDMRQV DERXWZ RP HQR/ DQG
J IWOBKHDOK SWDFWFHV 6 XFFHW XOIONDI HV VR
YDURXV J RYHUWQP HOWWFKHP HVDQG SWRYIMRQV
KDYH HQUXWHG VRP H \DIHJ XDUGV DJ DIQWWKH

H FOXMRQ RI VIKH P RWWX@HWDE®! 5 HWQWRQ RI
IQIRP DVRQ SURYIGHG 1Q VKHVH P HHWQJ V DV
UHFR@IFWAG E\ WH SDUAFISDQW 1V DQRWHU
FUXFIDOP DUNHURI VIKH SURMIFV/ VXFFHW  $
GLVFXWRQ 1Q 6 VD VIXFFLQFV® DFNQRZ BIGI HG
VIKH [P SRWBQFH RI VKHVH LOQVAWYHQMRQV r TH12
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FRP P HQWG RQ W(H GUIDWAF LQFUHD\H 1Q

Z RP HQB/DFFHW VR \FKHP HVP HDQWRU
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$ VHFRQG WDV LF DQG FUMEDAQWYHQURQ Z DV GHW QHG DQG [P SBIP HQWG IQ WKH IRWP R

FRP P XQIW P XU WINHKRGHUP HHQJ V1Q UHVSRQVH VR WH SDQGHP IF FUMY FDXMQJ GRWRI

HP SR P HOWDQG QYHIKRRG DFUIRW IXUDCFRP P XQIVIHV IQ VMH WIMVA 8 QRI I LIFLDOHVAP DVAV UHFRUG
FRWHWR SHRS® LHYHUH P LJ IDWAG VR VKH WiV DIVMUBRMQJ VKHIUHP SR\ P HOWIQ VKH
XQRUW DQIVHG VHFVRUSRWIKH IIUM&2 9, @RFNGRZ Q1Q $ VWXUH Rl P LJWDQW
OERXUIHWIWRP 0 DGK\ D3WDGHWK 1Q > @HSRUWVVKDWAE R VIKILGV GLG QRWKDYH VXI I LFLHQW

P RQH VR XQ WHUKRXVHKR@ H SHQGIWXUHY DQG RI WH P LJ WDQW Z HIH XQDZ DIHRI DQ\
VFKHP H RUUHIHI P HDVXUH E\ WH J RYHUOP HQWIR VXS SRUWMHIULQFRP HV GIG QRWSRWHW NRE
FDUEVWDWI XDUDQWAHG HP SR\ P HOWXQGHUO * 1 5(* 6 Rl W(HP FRX@ QRVWHDUD DV SHUWHLU
HDUIHULQFRP H HYHQ DIVMMUD \ HDU

,QVIKH Z DNH RI D GMAHMQI WDMRQ FRP P XQIW GIYHOP HHWQJ VZ HIH D GRJ LEDCDQG VADWAT LE
IS IRUVIKH SURMIFW, Q XQFHWRIQ P HVRI ®RFNGRZ Q Z KHQ J RYHUP HQWWFKHP HV GLG QRWUIHDFK
WKH LOWIQGHG SHRS®! P RWRI WHP ILRP YX@HWDE® IDP LQHV GXH VR @ VDL HAQJ E\

JRYHUQP HQWP DFKIQHU 1Q UHP RV DQG XQUHDFKDE ®i DUHDV 7+ 3 ,QGLD LOWIQURQD® WHDFKHG RXW
VR KRXVHKR@VLQ 1DUIXXQJ DUHDV Z KHUH VIKH P DNRUW P DU LODOVHG FRP P XQMHV UHMGHG
FRP P XQW P HHVQJIVZ WK FRP P XQIW Z RP HQ BiG E\ (: 5VZ HHKHG GXUQJ WKH
SURMIFW

(: 5VKRGIQI VIKHVH P HHVIQJ VI1Q KHIUUHVS HAVYH Z DUGV DQG SDQFKD\ DW IHVAUDWAG KRZ WP HO
DQG FUMFDOMHVH P HHVQJVZ HUH 6RP H H DP S®NVTXRWG E\ KHP DQG VKH FRP P XQIW

P HP EHW/LQ WH DWHWP HQWKRZ @RI I QVRI VIKH XQSUHFHGHQWG P SDFWRQ WWKH SHRS®! RQ
WHP DULQV Z IMK HYHI WKIQJ FRP 1QJ VR DJUQGLQJ KDOVS FFHW R W KW DQG HQW®P HQWZ DV
DGYHWH® DIIHFWAG ) LRP P DWAYH GHID\ V1Q SHQVRQ WDQM HW/ VR VIKH MUXH RI 1RRG DYDIDMELDW 1Q
UDVMRQ VKRSVVR GHD\ HG Z DIHSD\P HQW ' D\ VR GD\ VXWHQDQFH EHFDP H GLLILEEXO\DQG Z DV
GHWIP HQVDOR SHRS B/ J HOHUDCZ. HDEHIQJ

,Q VIKH DEVHQFH Rl 1XQFVIRQDQJ RYHWDP HOWP DFKIQHY VKH FRP P XQIW ®IYHOP HHQJ V| DFIOVIVMG
FRQYHWDMRQVEHE HHQ FRP P XQIW P HP EHWDQG (: 5V 7KH MWHAUFRQUOXHG VR IQIRUP  DERXW

UHBYDOWS IRFHWHV DQG @NDJI HVVR J RYHUQP HOWWFKHP HV DQG UHYLMHG SIRYIMRQV RQ QYHIKRRG
QXVMRQ VHFXUW DQG RKHUFRQFHLDV LDIVHG E\ VKH FRP P XQIW P HP EHWY/ 7KHWKUHH P DIQ WXHV
DGGUHWHG LQ VKHVH P HHMQJ VZ HIH

L QvHIKRRG VFKHP HV IRUIQWRQFH 0 * 15(* 6 > @WH SURFHWRI HQUR@QJ QHZ ® P LJ WIDWAG

IDP LQHV WDIMQJ DZ DUHQHW DERXWILQDQFIDCDVWMQFH VFKHP HVVIR WIDUMP D@EXMOHWHY DQG
RVIKHURS S RUMXQIHY

L IRRG UDMRQV XQGHUWKH SXEQE GMMEXWRQ VFKHP H>  @LOFOXXGLQI VIKH SUIRFHW RI REVIDIQLQJ
IRRG FRXSRQVIRUKRXVHKR@V Z WK RXWIDARQ FDUBEY HVSHFLD@ ViKH URVKUDHH P LI LDQW

L QXMRQ UHDVHG [QIRWP DARQ ?.J LYHQ WH UMQJ BIYHOYRI IRRG LOQVHFXUW FRQYHWDMRQV DIRXQG
QXWMRQ HP DIQHG DQ LOVAJ LIDOSDUARI VIKH P HHVQJ' DI HQGD IKURXJ KRXW

> @KH,QGIDQ &DVIMARSKH 0 3 0 LJWDQW &UMVS$P IGWERYIG 0 DGK\ D 3WDGHWK 0 LJ DOV RXQWHU7HDP  DQG =HQIMK 6 RFLHW [RU
6RFIR / HIDQ P SRZ HIP HQWO DUFK

> @ *15(*6 7?0 DKDW D* DQGKLL DARQDDE XD P S®\ P HQW XDIDQWH 6 FKHP H YD GHP DQG GUYHQ VFKHP HDWXUQJ  GD\VRI
@ERXUZ RWN |RURQH KRXVHKRGS LQ D\ HDURQP QP XP Z DIH

> @XETE' DMMEXVIRQ 6\WWP ?\XSSRUVIRRG VHEXUW E\ GIMMEXWQJ IRRG J WDIQVVR GLLIHHQWHFRQRP LED®@ P DU LODDVHG IHLY IRU
IUHH RUQRP LQDOUDWH 5



TKHWMWIP RQIHV FRGIFWAG GXUQJ VKH DWHWP HOWS DLIOWD GULH EXWKRSHIXCSIFVXUWH Rl KRZ

FRP P XQIW GIYHCP HHVQJ VEHFDP H @HIQHVIRUQXP HURXVIDP LGHV $VP DQ\ DV IDP LOHV
Z HH @ONHG VR HP SG\ P HOASRWWKH ILUAM&2 9, Z DYH DQG VIXEVHT XHQWERFNGRZ Q
$ GGIMRQD® KRXVHKR@V Z HIH FRQQHFWMG VR HP SR\ P HQWI XDUDQWH VFKHP HV1Q DQG

) RUIQWIQFH ViKH WP DE XMOQHW GRDQV DIGHG WHP  1Q HDURIQJ D GLJ QUIHG QYHIKRRG DQG WGH
WKURXI K VRXJK WP HV 7KH SURJWDP P H UHSRUMG WDW P HP EHWY DSSTHG |RUYDURXV BRDQ
VFKHP HV DIVUDWMQGIQJ VKH P HHMQIV $ UHVSRQGHQWIRP %DM KDWWKDUHG rXS/ / dp® H HZu
HSHID hpy2 y u HI §SHIRB2UHS [ HupHhy ® 2\:8@uy p 8P §2u® b hPd YUYUESGEU® § SHY
RBUHD GBG/ 2 heu®S P HI2:Hup6S TXx2 WHOUH S of ®6 OPDH :HHS:y S®
PP IAGR U S u®Y pH /p S:y S®PU u2Se/ 2 hep  H 2ulAGPR b 8uS: p®y oy  Hid
Pg§ y pub GBAS®i u®Y o8P H § H> Py HIUR D2 ®PESHP  Is$ QRWKHUZ RP DQ ILRP
6 DVDD FRQWIQWGO UHFRXQWAG KRZ WKH \VDP H ®RDQ VFKHP H KHGHG KHURSHQ D W D@WKRS IRU
HWHQUDAWAP VIOMGH KHUKRXVH rX i pS2 @ § pi @u2u! pH pp X @ RMOUdamo0 [§ Ragaa\
[ p2y  HZIs6KHDOR IQIRWP HG WDWWKH KDG UHSDIG WWH (RDQ DP RXQWZ IMKILQ HLI KWP RQUKY

: RP HQIWRP ViKH 5 DIMHQ GIMMFWHYHDGBIG KRZ IQIRPP DMRQ RQ VFKQIFDOSUIRFHWHV FRX@ JR D
®QJ Z D\ IQWKRZ IQJ QHZ SDWZ D\ VR IIQDQFIDAQGHSHQGHQFH $ GHIXQFWWH®D KHS JRXS IXQ E\
VIKH J RYHLQP HQWZ DVJ LYHQ D QHZ BIDVH RI @H 1Q VWKHIUYIAD H DIVMU7+ 3 ,QGID I IHG Wil KHGHG
VIKHP  Z IMK VIKH UHYLYDOS UIRFHW DQG UHDMWHG SDSHWZ RIN $ QRWHUZ RP DQ 1Q 6 DVPD \KDUHG D® HH
0 i S! PHSIPS 8I56S::bHS 8u:8@uy puB2S:PH2 S@SoSHS e i SO 2/ 20D S Hi  §

2y ARE X®Su Yy puH B: S @ usubp® X 2 HOUIAZE p § P2XPu® HAu2i yu 12y y o
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%4\ RQG | LODQFIDCDWIMIDQFH VIKH P HHVQJ V DOR EXIOD VARQJ VHQWH RI FRP P XQIW DP RQJ WWKH
Z RP HQ $ QRVIKHUS DUAFLS DQWHFKRHG ITKH LOWAWDFRQVLQ VKHVH P HHWQJ VKDYH EHHQ D J UHDW

VRXUFH Rl VXSSRUADQG JLYHQ P H FRQILGHQFH DERXVWAKH IXWXUH , GROBVHHCDERQH DQG, DP P RUH
FRQIIGHQWDERXWP \ QHHGVDQG W KW DQG FDQ SXWKHP IR DUG E6KH KDV EHHQ DGYIMQJ DQG
P RELOMQJ RKHUZ RP HQ LQ WH FRP P XQIW \R NRIQ 1Q

7KHP HAVQJ V 1Q HIIHFWKDYH FUHDVIG D VDIH VS DFH IRUGDUQIQ) DQG DFFHVWMQJ NQRZ BIGIHLQ D
GHVSHUDVM FROWA WP DUHG E\ SRRULQIIDWAXFVUH DQG D IWDI P HQWAG LQIRWP DARQ it VAP



2 QWKH Z KR®! 7+ 3 ,QGIDB/DSSURDFK RI HP EHGGIQJ WKH SWRIWDP P HZ IMKLQ D J RYHUWDQFH

IDP HZ RUN DQG GIYHWDJI IQJ VKH LRBIRI (: 5 VVR IGHQW\ SURUMAH DQG P RELDVH VIKH GRFDO

FRP P XQIW HVSHFLD® ViKH P DU LODDHG EHDWY/ IXIIQ 0 DGK\ D 3WDGHWK Z KHUH KKH SURMIFW
VXSSRUMG E\ %0 = EHVE HHQ 1 RYHP EHU ?' HFHP EHU Z DVIP SOP HQWG LQ D XQIT XHO
H WHP HHOYLLRQP HQWRI KH&2 9,  SDQGHP LE FLYLOXQUAVWIQ WKH \WIVK DQG VXEVHT XHQWGHDA
1Q SDQFKD\ DWHBIFURQV

' HVSIW FKDAOIQJ HVDQG P XGS®I FKDQJ HVIQ WKH P SGP HQMRQ SMQ 7+ 3 ,QGLD HQUXHG KDW
WH SWRIWDP P HVRYHWDTREMPAYHY Z HH P HDQG RXVERP HV GIG QRWGLYHUW H ILRP Z KDWZ DV
LQMD@ HQYIMRQHG 7KH DWHWP HQVB/ 1LQGLQJ V 1Q | DPWAKRZ FDVH VIKH P SRWIBQFH RI \MDWAJ LF
GHWJ Q DQG SXIBRWHIXCFRP P WP HQWZ WK Z KLFK VIKH SURMIFWZ DVIP SGP HOWG

7KH SURMIPARXVFRP HVDUH GULHFV® @ONHG VR 6' *  DQG6' *  DVVKH LOWHQURQV QRWRQD
VWHQI VKHOHG Z RP HOB/ BIDGHUKLS DGGUAWMQJ J HQGHUHT XDOW DQG VRFLDOWWMEH LQ GRFDO

J RYHUDDQFH EXWDOR EROWAHG VIKH 3 DQFKD\ D5 DMA WP ,Q DGGIMRQ ViKH SIRMIFWSXWD P XFK
QHHGHG VSRV KWRQ FUMFDOMXHVRI QXWMRQ 1RRG VHEXUW DQG @MHIKRRG 7KXVVRXFKIQJ
XSRQ DVSHFWRI 6' * V DQG  UHVSHRWHO 7KLVEHFDP HP RUH XU HQWQ WWH Z DNH RI
&29,  DQGIWGHYDWIMQJ [P SDPARQ WH LOWMYHQURQ DUHDV $ VD KHDOK DQG KXP DQWBUDQ
FUMY XQIRGHG FKDBIQI LQJ WH GRFDOHIIEH GHOYHY i VWP V IMDIG EDUH H MAQJ I DXAOVIDHY ,Q
WKLY FRQW[ W7+ 3, QGLDR/ LOWMIYHQVURQV DQG P HGLDRQV BIG VR FRJ QIVDE ®f EHKDYIRXUDCFKDQJ HV
WDUAQJ Z VK GIMHP LODWQJ DFFXUDWA LQIRWP DARQ

© WK (: 5 VGHFIMYH® SRUMRQHG LQ YIADI HVVR LHVSRQG WKH DWHWP HQWWKRZ FDVHVUHP DUNDE B
YLJ QHWHVRI H SDQVYH BIDGHUKLS HIRUVVR P IMI DWA P DQDIH DQG P RQIRUJ RYHUQP HQW
VFKHP HVDQG SURYIMRQV DQG HQVXUH SHRS®1 KDYH DFFHW VR WJ KW DQG HOWABP HQW 7KH\
VXSSRUMG UIHVUDHH P LJ LDQW DQG QONHG WH P RWWX@HWDE ®I DQG P DU LODDVHG J IRXSVVR
UDMRQV IRRG FRXSRQV DQG MEV

X 6DZH THZR)i pi P®SG 2ubu2SHI HISHHZU IP®P B: ! 20 DP: B / 2u::thu S88 P H 1
/S::p SHIS ®uiTusHhu QSEU2 @B QPSSR | P ®u® S:oy | b H8 uEH : OB
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7KH HYDOXDWRQ WDFHVVKH HP SRZ HIPP HOQWRRXLOH\ DWW ILRP (: 5 VEHFRP LQJ VHO DZ DWH
Rl VIKHIUBIDGHUKLS FDSDFIVHY DQG WDQVDVAV LOVR VHLUHI I HFVH DGYRFDR\ |RUSHRS G/ WL KW
GHP RFUDWMQJ SXEQE VSDFHVDVP RIHZ RP HQ WHIS RXVWR DWMQG P HHVIQJ VDQG SX\K IRU
LOFOCMYH FKDQIH 3KHQRP HQDOHDW Rl BIDGHUKLS GHP ROWUDWAG WWH KDWK UHDOW RI

HQJ HQGHUQJ GHYHE&RSP HQW1 DYL) DAQJ D KRWAB! DQG J HQGHULQVHQMMYH VRFIDOK WP VIKH\
HQIDIHG Z MK FRP S®{ i WP VRI ®RFDOGHP RFWDF\ DQG J RYHUDDQFH ? HQUXUQJ DQG VHHNIQJ
DFFRXQVELDN VP XOBQHRXWYD 6SHDNIQJ VR VKLY VIKH DWHWP HQWSURYIGHV LI QUIFDQWQWI KW
IQWR Z RP HQ GIDGHW/BHQK DQFHG FDSDFIW VR SDUAFLS DV LQ GRFDOGHFIMRQ P DNLQJ SURFHWHV

><



DZ DUHQHW DERXWM VAP VRI P DU LODOVDVRQ VKHILY DQG WRVH WH ®BIDG DQG DVSLLDMRQV

UHJ DUGLQJ WKHUWR® 1Q J RYHURDQFH (5 VFRQIURQWAKH HP EHGGHG VRFIDCDQG SRZ HUUHDMRQV
WDWHSURGXFH P DU LODOVDVMRQ DQG LOHT XDOAHY 7KH DUH QRWP HUH® GHOYHUQJ GHYHBRSP HQW
7KH DUH FKDEBIQJI LQJ WH WMWKV TXR Z IVKLQ VKH LOWIMXVMRQV DWKRP H DQG LQ VKH FRP P XQIW
SDYIQJ WKH Z D\ IRURWKHUZ RP HQ DQG J LY VR H HUFIVH WHUYRLEH DQG DJ HQR\ 1Q WHWU

FRP P XQMHV

S5HFOIP 1QJ HP SRZ HWP HOWKDV FROWWWQWD FDMIG | RUD WDGLFDOWKLWQ VWAKFVXUDCSRZ HU
UHOMRQV VKDWS LIRGXFH RSSUHWRQ VR SDUDSKUWDWH $ QGUHD &RWZ D> @Z KIFK VSUHFIMHO Z KDW
7+ 3 ,QGIDVWDWAT\ DQG VKLY SDWFXMUS IRMIFWK DYH HQGHDYRXUWHG DQG VXFFHHGHG 1Q GRIQJ

6LP LW FRP P XQIW HQJ DI HP HQWZ KHWHUVIKURXJ K YIGIJ H GIYHCFRP P XQIW P X/
WIONHKRGHUP HHVQJ VRUWH P RUKHWEFRP P MWWMHV ERVK DUH FRJ HOWH] DP SGIVRI KRZ WKH

HP SRZ HUP HQWSURFHW KDV XQIRGHG LQ WH FRP P XQW 7+ 3 ,QGLDR/ SURMIPWAMDWAI\ ROH FDQ
DU XH DQG DV/6 UMVKD %DVIZ DD \R VXFFLOFVD SXW IWIDGRSWG |HP [QMASRSXMUHGXFDRQ
DVAT LHV VIKDWFUHDWAG QHZ \SDFHVIRUZ RP HQ VR FREFWYIVH DIRXQG VKDUHG H| SHUHQFHVRI
SRYHW H FOXMRQ DQG GIVFUP [QDVIRQIDQG WDIVH FRQVFIRXVQHWI 7KH P DIQ LOSXWLQ VKHVH
SURFHWHVZ HUH QHZ LGHDVDQG IQIRWP DARQE>  @URXQG QXVMMRQ KDEIW DQG EHKDYIRXWY/
@QYHIKRRG RSSRUXQMHV DQG |RRG VHFXUW VKDWHQDE®IG VKHP VR UHFRJ QIVH VKHLURZ Q DJ HQR\
DQG SRZ HUIRUFKDQI H 7KHUH VD YIME®1 P XGASQHUHIHPWQ KRZ NQRZ ®IGJ H KDVWDYHMIG | RP
WKH HQFGRWHG P HHVIQJ \SDFH LQVR KH FRP P XQIW DQG LP SDFWG LQGIYIGXDY 7KH DWHWP HQW
FODU \KRZ VIQFUHDVHG DZ DUHQHW GIYHY Z KLEK KDV HQDE®BIG LOFUHDVHG DFFHW\VR J RYHWDP HOW
VFKHP HV 7KHVH DUHVBRZ  EXVWXEWBQWYH FKDQJ HV DQG DUH KHUH VR WD\

) LOD@® MLV YVBOR EHDULQ P 1QG VIKDWZ KI®I Z RP HOB/\MRQJ SUMVHQFH LQ GRFDQJ RYHURDQFH KDV
W KV FKDBIQJ HG GHHS LRRWG J HQGHUDQG FDWM ELDVHV VIKHWH LVD BRQJ Z D\ VR J R VR DFKLHYH
VI WHP IE FKDQJ HV DQG WDWZ RX@ UHT X1LH FROVMMQWDQG FROWQXHG HQJI DI HP HQWZ WK (: 5V
DQHZ EDWK RI Z RP HQ VRRN FKDW H SRMHBIFURQVIQ - X® DVZ H@DVVKH FRP P XQIW 7KH
GMRQV BDURHG Z L@HQFRXWDI H DQG LQIRP  FUMEDOGIVFXWRQVJIRIQ) IR DG 7KLV QHHG VP RWH
GHHS® DQG XU HQWD 1HOQ D SROAFDODQGVFDSH VKDWY DI J UMVMYHO® SXVKIQJ DI DIQWAZ RP HQV
DQG J LB KW

3HWKDSVWKH P RWWIVBOBNHDZ D\ LV D IHBIFURQ RQ 7+ 3 ,QGLDR/ILLP  JURXQGLQJ 1Q SUQFISGNVRI

W KW MVAEH DQG KXP DQ GL] QW %XI@BIQJ DQG VXWILQIQJ VKH VRFIDCFDSIMDCRI Z RP HQ 1Q VKLY
FDWH ®IGE\ (: 5V Z l@D@ D\ VEH D GDXQUQJ VI LQ D VRFIR FX@XUDOUHDON VIKDWUHP DIQV
SWRIRXQG® SDWDUFKDODQG XQHT XDOYSXVWRQH P X VAQRWQHI DV VIKH SURMIPW/ VXFFHWHY SUP DU
KRZ IMKDVHQJHQGHUHG SDUAFLSDVRY GHP RFWDF\ DWGLLIHIHQWGBIYHY HQKDQFHG NQRZ ®iGJ H DQG
Z HOEHQJ DQG FUHDWG GDURIQJ VSDFHV WDWKDYH DQG Z LA@FRQUQXH VR HQDE ® EHWMUFKRIEHV
IRUZ RP HQ ®IDGHWY/DQG FRP P XQIW P HP EHWY/

> @ QGUHD &RUDZ DD D4\ RQG AP SRZ HP HQW IWB: RP HQR/( P SRZ HP HQW1 HRCEHWDO HYHBRSP HQWDQG * REDO XWAFHE
I S@u2 : §SPP
> @ UOMWKD %DWIZ DD ODNQJ VKH 3RZ HURXWRI ( P SRZ HWP HQWP DQ H SHUHQWDCDFFRXQWEE2 [ IDP * % 5 RXVBIGI H
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