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“ 6HVP IF G-V QIQ,QGIL
1V QRVBRVMDERXWP HHWQJ
FRGH UHTXWHP HQW LY
DERXVEXI@IQ] UIHVIGHOFH IRU
WH IXWUH ( YHY FRQOHFWRQ
HYHY GHVIBLCP DWW Z KHQ
VDIHI XDUGEIQ) @/HV DQG
L IDVAKFVMUH DI DIQWA,
XQSHGIFVRE®! | RUFHV ,,

7XUNH\ HDUWKTXDNH DHULDO YLHZ RI



OXICIQ) 5 HARIW
6HWP [E $FDGHP\ $QOXD0
& RQHHIH

A6 +$9%7$7 &(175( 1(: ([ +,

+1OM ,QGD 3YW/ VB HAEBEQKHG WH 6HWP IE $FDGHP\ DV D GHAFDMG SOMRP \R IRAWMU GIDBJI XH DQG
NQRZ BIGIH H FKDQIH DP RQ) SIRHWIRQDY DFDGHP IFIDQV WHIXOWRY DXWRUMA DQG IQGXAVN H SHW RQ
FUMFDOMVXHV 1Q HDWMT XDNH HQI IQHHIQ]  7KH IQWDAYH IV GUYHQ E\ D P MRQ R HBIYDW VHVP IE DZ DUHQHW
DQG WFKQEDOSWRIIFIHQR\  DFIRW GYHWH WENHKRGHU JURXSV : I D YIMRQ \R VHYH DV D FHQADD HG
IQRWP DARQ KXE |RU DOHDWTXDNH BHDWMG \RSIFV 1Q ,QAD WH $FDGHP\ KDV WWDG® HYROHG WURXIK D
VHIHV R [P SDRWKOIQUWDAYHY $ WL QLIEDQAP LBMRCH 1Q WY RXUH ZDV PDBHG RQ W 2 AREHU

Z KHQ WH $FDGHP \ KRWMG IW ) RXUIK $ QQXDO8: RQHIHGFH DAMWH ,QGID + DEMMEHQAH 1 HZ ' HBL 7KHP HG
“OXITHQ) 5 HARIW p \WH HYHQAEURXI KVWRI HMHUBDGIQ) SURIHWIRQDY FRQUXGEBQN UVHDUFKHY DFDGHP LFV
DQG JRYHUP HOVRIEIDY \R VKDW IGHDV DQG H SHWH 7KH IXQGD FRQHHQFH IHDWUHG HQI DI LQ)
GVFXWIRQY RQ \WH OMMBHVHDUFK - SUDPWFDCHQI IQHHUIQ) DSSURDFKHY DZ DIHQHW DQG QHZ. 1GHDV 1Q EXITIQ]
UHARI WM WFKQRBJ\ KL KD KW WH $FDGHP \ V URBI 1Q EUQIIQ) WRIHMHUH SHW IRP - GLLIHHQNIHTGV \R
VKDUH NCRZ ®1G) H DQG FRIDERUW




6HLVPLF $FDGHP\ $QQXDRH&RQIHU

“ $ GYDQFLQJ VHVP LE

UHVIGHQFH UHT XIWHV
FRADERWDARQ HGXFDWRQ DQG

IOQRYDURQ 7KURXJ K LQMDWYHV
@\HWH 6 HVP IE $FDGHP \ DQG
WH XSFRP 1QJ 6$) ( KDQGERRN
ZHDIP \R HP SRZ HUHQJ LOHHWY/
Z I NQRZ ®IGJ H DQG \RRY' IRU
VDI HU VWARQJ HUMAKFWUHV

(U-D\DQW .XPDU ,,

2 SHQQJ 5 HP DNV
6 HWMQJ WH 7RQH |RUG HVP I & RIDERUDARQ

7KH FRQHHQFH FRP P HFHG Z W D Z HBRP H DGGUHW E\
(U -D DQMN XP DU O DQDILQ) ' WHFVRURI + LGV, QGID 3 YW
/V& ZKR RIHMHG DQ IQAJKWKORYHYIHZ R \WH RQIRQJ
IQUWDAYHY VSHDUKHDGHG E\ WH 6HVP IE $FDGHP\ ,Q KIV
UPDUW KH HP SKDMJHG WH FUMFDO QHHG IRU FIRW
VHARIDOFR@ERIDARQ \R HKDQFH VHVP [E OZ DIHQHW DQG
SUHSDUHGCHW  + 1V DGGUHW VHWD SXUSRVH XOWRCH |RUWH
HHOWV KUKODKWY WH $FDGHP\V FRPP LW HOV R
DGYDQFIQ) UM@HQFH WIRXIK HGXFDWRQ  IQQRYDWRQ  DQG
MDWI IE SDUZHIKISV ,Q FROWMXDWRQ Rl WH DZ DUHQHW
IQWDAYH (U - D\ DQA. XP DUDOR LQARGXFHG DQ XSFRP IQJ
WFKQEDO KDQGERRN W@IG 6HVWP IF $WHWP HQW DQG
) RUMIFDARQ ( WHOMDY 6$) ( GHYHBRSHG E\ + GV, Q3D
7KV SXEGFDARQ DIP V R VHYH DV D FRP SUHKHQUYH JXIGH
RQ VWKPMWDO VWHIIWHQQ) WFKQTXHY WHQRWFFIQ) WH
$FDGHP \ -V P MRQ VR DGYDGFH VHVWP IE UMOHQFH WIRXI K
IQRWP HG HQJ IGHHUQ) SIDPWFHY

7KHP RQQ) VAWMRQ [HDWUHG DQ IO KWKONH CRW GFMUH
GHIYHHG E\ ' U 6KDI®MK $JDLZ DO( [ HFXWYH' LWHAVRURI

WH %XITGQ) 0 DMUDY DQG 7HFKQR®J\  3LRP RWRQ
&RXQFIO %0 73& OIQWM Rl +RXVIQ) DQG 8 UEDQ
$IIDLY OR+8% $ CMMYXMVKHG DGYRFDM R WH
“$IIRGDE®! + RMQ) IRUSQ IQUWIWH XQGHU WH 3 UDGKDQ
ODQAL $ZDV <RBD 30$< 8WEDQ 'U $JDIZDO
HP SKDMIHG WH FUWDO RRBI R HPHUIQ) KRAMQ
WFKQRBJIHV  1Q  DFFHBIDAQY  VXWRIQDE®!  XUEDQ
GHYH®RSP HQW




6HLVPLF $FDGHP\ $QQXDRH&RQIHU

‘ ‘ ( P HJ QI KRXMQJ
WIFKQR®J LHV DQG

VHIVP LE DZ DUHQHW DWH
WH FRUDHUARQHV R
VXVWBLODE®! XLEDQ
GHYHBRSP HQW , ,

" U6KDBWK $JDZ DO

‘ ‘ 9% DGRSWQ ,6
WIDQGDLG

GIYHWDI LQI WDSLG YIVXDO

VXU/H\ V' DQG SURUW LQYJ

VRIOVWAKFW(LH

LOMUIDFVMRQ Z HFDQ

FOWL\ UVNV DQG DFW

GHFLVLYHO® , ,

" U3WGHS . XP DU5 DP DFKDUDD

+H FRP P HQFHG KLV DGGUIAW E\ XQGHWFRUQ) WH VW QUEDQFH Rl
VH\P [E DZ DIHHW SDWFXOW® WURXIK WH GV Rl IQGX\VWIDO
IQQRYDWRQ $ NH KLIKQ KWZ DV WH LQARGXFWRQ R WH G WY HG
9X@HDELON $VDV Rl ,QGD Z KIFK RIHY FRP SUHKHQUYH KD DG
] RQHP DSSIQJ DQG WHDA® DFFHVWE®! GDV RQ P XGVKD) DG UMV

' U $J DZ DAXWHULGMADMG WH SUDFW-DCIDSSTEDARQ R LY VRRO
WWRXIK D FDH WG RQ WH VH\P [E UMRIMWG) Rl D VFKRRO
EX@Q) H HEXWG 1Q DD QP HOAZ MY WH $\VBV DQG \WH UHWR W)
IXIGHIDHY RAEHG 1Q ,6 ,Q KIV FROFOGIQI WP DBW KH
FD®G |RUD QDWRQZ IGH HP SKDWY RQ SIREGP VROIQ) DSWXGH
H HFXWRQDOW RU DQG WN@GHYHBRSP HOMQ VHVWP IF VDIHW +H
DOR DGYRFDMG |RUWH FUDMRQ RI GAVIBIG VHVP IE LOQYHQRUHY
IQFOGQ) DAVHAP HON Rl H MY EXIGIQ) WREN R VAAHQI WIHQ
WH FRXQAY -V GVDAWMUSUHSDUHGCHW DQG UM@HQRH I UDP HZ RN

) RBRZ 1Q) WH NH QRM \WWH [ IIAWWMFKQEDOMHWRQZ DVBGE. ' U
3WGHHS . XP DU 5DP DFKDID® ' WHARU Rl &6.,5 &HQWDO
YXIGIQ) SHHDUFK QMMM S5RRINHH  +H IRFXVHG RQ
HDUAMT XDNH VDIHW DWHWP HQAR EXLGIQIV 1Q DFFRWEDQFH Z W
%6 WBQEDG ,6 ' U 5DP DFKDWDD EHIDQ B\ RX\EQ
VHVP IE U [Q WP V R KD DG YXQHDEIOV DQG H SRVXUH DQG
HP SKDV] IQ) WDW\WUDWLY D IXGFMRQ Rl WH OWMU \ER +H
VKRZ FDVHG P DFIR DQG P IFWR KD DG PDSV R ,QGD YMEOIRU
XUEDQ SOQQUQ) DQG H SOIQHG WH 5 DSIG 9 IVXDB XUWH. WFKQTXH
XVHG IRUVZ IWHYDODWRQ R H M EXICIQIV ERW UHI XOUDQG
WHIXOU 1Q FRQUXUMRQ 7KV P HMRG HDEGN FRUHDMRQ
EHEHHQ WKPMWDO WSRBJIHV DQG SRMONO GDPDUH  +H
KUKOKWMG WH VJQLUEFDFH R VROWKPWUH IQMDPWRQ DQG
HDERUDMG RQ ,6 V SRYMRQV IQFOIGQ) VXUYH IRWPV IRU
TXIEN GDWD FDS\MUH DQG D FRBUFRGHG I IQ) MVAMP  * 5( ( 1
<(/112: 5(' % $& WFOM\ EXXTQ VDIHW 5(' BIJHG
EXQIV D GHHP HG XQDIH IRU RFFXSDQR  ZKIBI % $&.
VB J HG VMIKPUMUHY UHT XLUH XU HQABHARI WD) RUGHP RDARQ




6HLVPLF $FDGHP\ $QQXDRH&RQIHU

'U 5DPDFKDIDD FRQFAGHG E\' DGYRFDWQ IRU D SURDFWH “ ) IRP WHIIRQ

DSSURDFK \R VHVP [F UVN P W DARQ XQGHYFRUQ) WH QHHG IRU
SUHSDUHGQHW VR EXIG D VDIHUDQG P RUH UMOHQWQGD

7KH VXEVHT XHONMWFKQEDOVHWIRQ ZDV GHIYHHG B\ ' U $ND\
&KRXIDVD &KIH 6FIHQMNAW DQG +HDG Rl WH 6WKFWUDO
(QIOHHUQ) DQG ' &RQFUHM 3UQAQ * IRXS DW&6,5 &%5,
5RRUNHH +1V IO IRFXVHG RQ UWMN DWHWP HQAVDQG UHWIRI WM
WIDWI LY ZIW D VSHFIDO HP SKDWY RQ WH ,QEDQ + P DD\ DQ
UHIRQ ' U &KRXUDMD KL KT KWG P DRUMAKFYUDO DUV 1Q ,QEDQ
WZ QV DQG J@EDOHDWMT XDNH GIVDWMY  XQGHWFRUQ) WH XU HQW
QHG IRUBMIHQFH +H GVFXWHG WH SUHVFUSWYH DSSURDFK DQG
WH GHYHBSP HOAMR UHIRQ VSHFLIE 1LV FXWYHV 1RU FRQGMRQ
DWHWP HQW ( P SKDVV Z DV SOFHG RQ UMRIMIQ) \MFKQTXHV [RU
PDVRQY EXITIQIV DQG WH XVH Rl GIRCH EDVHG WFKQRBJ IHV IRU
MKPWUDOP RQWRUQ) + H FRQEGIGHG E\ DGYRFDWY |RUD SURDFWH
YMRQ WWZ DBV EXITIQ] D YXQHIEIOV IBH WN IQRP HG DQG
UHMOHQA UDVAKFWYUH | UDP HZ RUN |RU,QGID

7KH WFKQEDOVHWIRQ Z DV IXWWHU HQUEKHG E\ D VSHFIDOGFWUA
IRP ' U $XJXWQR 0 DURQL &KDILP DQRI &( &2 +LXQ,QGID 3 YW
/ V@& +H VSRNH RQ WH GHVLI Q SUCFIS®V R EDVH VROWRQ Vi VWP V/
lQ DFFRWEDQFH Z W ,6 GHIEY YDURXV WSHV R VRDWRWY
DQG WHU LOMI UWMRQ Z MY \MKPMUDOM VWP V \R P M DM VHVP [E
IRFHV ' U 0 DURQLHP SKDV] HG \WH FUMFDOGHHG |RUXQOMUXSWG
RSHDARQ R HWHQAO IDFIMNV VXFK DV KRVSMIY — GXUQ

HDWNMTXDNHV + H FRP SDUHG (XEEHUDQG WWHOVRDRY 1Q \MP V Rl
EDVH VKHDUDQG GVSOFHP HQAMP IW IRUVHIYIEHDEIONV $ FDVH XG

IRP VO (GVWDWG WH SUDPWFDODSSTFDARQ Rl EDVH IVROMRQ
VXSSRUMG B\ \WMWWSIRIRFRY RXVEHG [Q ( 1 +H FRFOGHG
B\ WHWMQ WH IP SRWIQFH Rl G QOP [E WM \R HYDODW \WH
QRQ @HDUSHURWP DQFH R VRODVRWY DQG HQVXUH VHVP IE UMOHQFH

7KH \WMBDWRI WH FRQHUHQFH HQGHG Z W DQ HQI DI Q) DQG YIEWDQW

VHWRQ RQ “6\WGHQWV&RP SHIMRQ1 Z KHUH SDWFISDON VHBRMG

EDVHG RQ SUHIP IQDY VXEP MRQV R WHUWHWY Z RN SUVHOMG

WHU UM-DUFK FRQGXPMG GXUQJ WHUO ( SIRIUP  7KH VHWIRQ

VKRZ FDVHG D GYHYH DQIH R G QOP IE DQG IR DB \WIQNQ)

WSIEV IQFOGQ)

o  $COOWDOWYGHY RQ I MMG KLIK WWH EXITIQIV VXEMPMG \R
G QP IE BDGV

e 1RQ @HDUWIWF DQG G QOP IF DQDOMY R, LWSH RYHKHDG
UHVHYRLY

o $, GUYHQWRRY IRUH\P [E YXQHDEION DAHAP HOW

VSHFLLLE 1UDJ LON FXUYHV
R GUIRQH EDVHG

P RQWRUQI DQG
DGYDQFHG UHARI Q)

Z HP XW\HP EWDFH UWN
IQIRWP HG VDM LHV \R
FUHDW D YX@HWDELQN

| UHH LQ UDVWAKFWUH | RU

,QGED

"U$SND &KRXUMD

L o oo

DGYDQFHG VROWRY/
DQG G\ QDP IF WY

Z H FDQ HQUXWH
XQOMUXSWG
RSHUIDWRQV DQG

VHVP |IE UHVIGHQFH IRU

HVWHQUWDAO DFLOAHY ,,
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6\XGHON& RP SHWIRQ

)RU WH [IWWWPH 6HWPIF $FDGHP\ RUDQIHG D GHGFDMC
6 \MGHQA& RP SHMRQ DV SDWAR! WH DQQXDOFRQHHQFH |, VWHWYHG D\
D SOMRWP |RUMNGHIN \R SUNVHAMHU UQQRYDWH HVHDUFK Z R
DQG WLV VHWIRQ VHYHG DV D SOMRWP 1RUMNMGHV VR SUHVHQAIKH
LQQRYDWH UHVHDUFK DQG SURYIGHG WHP Z W D YDODE®! RSSRUWYQW
WR WKRZFDVH WHU ZRW EHRWH D GMAMJXMKHG DXGAHFH R

DFDGHP IFIDQV DQG IQGX\WWI - SURIHWIRQDY

7KH DIWLORRQ VMWIRQ EHIDQ Z W D 3 DHOGVFXWIRQ FKDILHG E\
OU $PDQGHHS *DU 0 DQDILQY ' WHARU &UHDWYH ' HVLJQ
&ROVXGBQW  ( QIQHHY 3YW/VE 0 U 3WDGHHS * DU &KIHI
(QIIQHHU &HOAMDO 9D 3WRMIFW &3: ' 0 U 0 DQWK -DIQ
7HFKQEFDO IWHAVRU $( &20 DQG' U 9DVDQAD DAVDIDU +HDG
&IMO (QUIQHHUQ) ' HSDUR HQWV ,,7 ' HBL 7KH GVFXWRQ
HSBWHG WH HYROWRQ R UMRIMMGQ JIXGHIHV DQG  WH
GHYHBSP HQVR XSFRP 1Q) WBQGDWEY HQFRP SDMQJ  VKFWLDO
DXGW CRQ GAMAKFWH DQG SDWDO GAVWAKPWYH \MAMQ)  DQG \WH
FUMFDOURGI R' SIRHWRQDY' 3 DQH®AN HP SKDMVI] HG WH P SRUBGQFH
R HIHPWH FRP P XQEDWRQ R WHVH JXIGHIEHY \R EXITQ) RZ QHY
VR HQUXUH TXDOV FRQARO DSSURSUDM P DIMUDO/MHBIFWRQ DQG SURSHU

H HFXWRQ DWWH RREVWM  7KH DSSTFDWRQ R P RGHD \WFKQRBJ IHV
OH EDH MROWRQ R P HHWSHURWP DQFH \BUHV WDQIIQ) 1URP

IP P HGADM RFFXSDQR R IX@RSHDWRCDOBIYHY Z DV DOR GVFXWHG
7KH SDQHO DOR DGGHWHG P XGKD DG DAHWP HOV DG
SHURWP DQFH EDVHG GHMUI Q KL K@ KW \WH QHHG \R DO Q VWKPMUDO
SHURWP DQFH GIYHY Z WY WH LOMQGHG XVH Rl EXICIQIV & KDBIQIHV
VXFK DV SRRUFRQAKFWRQ TXDOW LQDGHTXDM P DIQMDQFH @ WMG
WFKQEDOWN@HN DQG &Z DZ DIHQHW DP RQJ) EXLGIQI RZ QHY Z HH
DFNQRZ BIGIHG  7KH VHWIRQ FRFOGHG Z W D VARQ) FDOIRUSXETF
DZDHHW SWRIUPV ZHEIQDW WPIQDY DG IQMIDWRQ Rl
UHRIMMGQ)  HGXFDWRQ IQR DFDGHP [E FXUEXGP DQG FHWIEDARQ
SURI P VR |RMUD FXGMUH RI UMOHQFH

“ 5 HARI WQJ LV P RUH WDQ HQI LOHHUQD VW
D FXOXWH R UMIHQFH 9% HYROMQ) WBQGDUEV
HP EWDFIQ) P RGHWD WFKQR®RIIHV DQG |RWMUQJ
DZ DUHQHW WURXJK HGXFDWRQ DQG RXWHDFK  Z H
FDQ HQUXWH VDIHU WAXFWWHY DQG  IQIRWP HG
VWINHKRGHY | RUD GVDWMU UHDG, | X\WUH , ,

7KH \WFKQEDO VHWMRQV ZHH ®G B\ HAMP HG H SHW ZKR
IDFIODMG IO KWKO GVMFXWIRQY RQ UMRIMG) \VADMI IV DQG
WFKQRBJHV WIBUWHG R ,QADV VHWPIE FKDBIQIHV ~ 7KHU
FROAEXWRQY HQDE®G D UFK H FKDQIH Rl IGHDV IRVMUQ) GHHSHU
XQGHWARQEQ) R WKPMUDOYXQHDEIONA DQG SUDFWFDOVROWRQY

“ 3 LDFWELQJ

FRQGIMRQ DWHWP HQW
Z I VW VSHFLLLE
VHIVP LE GDWD Z H FDQ
VMHQI WHQ KHUMIRI H
EXL@IQIV R P RGHWO

LQ UIDVWAKF\UH DI DIQWV
\RP RURZ -V UVNV ,,
" U5 RKIWDGEDY

IRUHQKDQHIQ) UMIHQFH
|



6HLVPLF $FDGHP\ $QQXDRH&RQIHU

7KH OWWHIP HOAR WH GD\ FRP SUVHG Rl FDVH VWYGHV SUNVHOMG
E\ 0U $WKQDYD YKDWEFKDUD 0 DQDIHU ' HMJQ DW &' &
7HFKQFDOGHWIFHY 3 /W& RQ WH UMRIMWGY R WH 9D JI1Q)
UXITQ) DNV&KDP EDO) HW) HY ,QGD +H RX\VEDHG WH VAAKRMUDO
FROM WZ KIFK IQFOIGHG DQH MY WA D\ WDFN DQG SOMRP  DQG

WH UHTXILHP HQMR FRQMKPWD FRQQHAWQ) FRUIGRUIRUWH EDJ J Q)
IDFIONV 0 U %KDMIFKDY D KL K@ KWG VHYHIDORQUM FKDEBIQI HV

VXFK DV WH SUAVHQFH Rl D @/H WDFWRQ @H UHIDQFH RQH M JUG
FROPQ/ DQG SRRU FROFUMM TXDDWV IGHOMHG WURXIK QRQ
GHWKPWYH WM 1 7

7KH UHR W) VRAWRQ IQYROHG LIOAMX@] J LGHUONH DUDQI HP HONV

EHE HHQ FROP Qv DQG WHQIWHQQ) ERW FROP QV DQG IRRWQIV R
HQKDQFH RYHDOWEELON + H DOR GHVIIBIG WH XVH Rl SRWIQABIG

DQFKRY WURXIK ERWV GHWI QHG DQG VXSSTHG B\ + G Z KIFK Z HH
HQJ LGHHUHG R FRQYHWAIMOUG®! | RUFHV LOR VKHDUVR HQUXUH \WMKFMUDO
VDIHW DQG IQMI UW

'U SRKIW<DGDY )RXQGHU &(2 R 7THH &RQUXWQ
(QIIQHHY SUNVHOMG FDVH VIXGHY RQ WKPUMUDO VWHQI WHQQ)
ZIW D GXDOIRFXV RQ FRQGMRQ DWHWP HONDQG VW VSHFLIE
VSHARD DQDOMY +H RXAMIZHG NH IDPRY GHFHAMVME \VAAKFMUDO
HYDODWRQ IQFOGQ) GMAHMW GHMIRIDARQ DQG  SHURWP DQFH
JosV

7KH SUM-QOIMRQ [HDWUHG UWDOWP H DAVHWP HON R YDURXV
VWIKPWUHY IQFOIGIQ) DQFIHQADQG KHUMI H EXUGIQIV Z KHUH FDXVHV
R IDOWH ZHH DQDOJHG WQIIQ) IRP GHMIQ GHIFIHFHV R
GXWDEIONV FROFHQY 6 WHQIWHQQ) IQMYHQIRQY Z HH \IIBUG \R
VSHFLLE \MKPMUDCFRP SRQHQN EDVHG RQ WHWH IIQEIQIV ' U <DGDY
FRQFOGHG B\ VKRZ FDVQ) SURWFW \WDACFRISRIDMG VWM VSHFLLE
VHWP IF GDB IQFGQ) 3HDN * LRXQG $ FFHRADWRQ 3* $ 5 HWILD
3HURGV DQG ' HJQ %DMV ( DUMTXDNH ' % SDUP HMY \R
IQRP UMIOHOABHARI D) \AADM LHV

‘ ‘ ,QQRYDWYH GHVLI Q

Z W SIHFMRQ \RRY @\H
SRWMOWBIG DOFKRY/

Z HFDQRYHUFRP H
VAKFWWUDCFKDEQI HY DQG
HQVXUH VDI HW DQG

LOMI UW LQ FRP S

OUSUXQDYD %KDWWDF

7KH FROHHQFH FRQFOGHG Z W D YRW R WDQNY E\ 0 U 3XOIW XNUHWD +HDG Rl ( QIIOHHUQI + LON, QGID

3YW &

7KH $ QQXDO& RQHHQFH WHP HG DV " 9%XI@Q) 5 HWRI W VHYHG DV D YMICSOWRWP | RUSDIWFLSDOW \R
H SGUH WH OWMAIQCRYDWRQY 1Q VHVP IE VAR [URP  DGYDQFHG P DIMUDY DQG GHWVLI Q P HWRGRBJ HV \R
$, GUYHQ DWHWP HQAWRRY $WMQGHHY HQI DI HG 1Q P HDQQJ IXCGEID®I XH RQ KRZ WHVH WFKQR®J IHV FDQ EH
DSS@G \R VDIHI XDUG H MDY 1QUIDMAKPMUH SDWEXOWD [1Q KK UMN JRQHV % SURP RWQ) DZ DUHQHW DQG
FRMERDMRQ WH FRQHHQFH P DUHG D VW QUEDQMAMS \RZ DGV EXITQ) D P RUH HDUMT XDNH UHVICHQW

,QGID WURXJ K ViDL HAG UHWRI WD LQMDWYHV




3KRWR RI WK FHQWXU\ LOOXVW UD %K RWQHE\ SRR K6

OoHLVPLF &KURQLF:
/ILVERQ

: KHQ' MDWMUYAHDP H' HMJQ

2Q WH PRQQJ R W1 RYHP EHU / VERQ
ZDV VKDNHQ VR W FRUH $  YIRBIQA HDWKT XDNH
DFFRP SDQHG E\ D GHYDWIMQ WXQDP L DQG [1LHV
VKUHGGHG WH P HAHYDOFIW ( QIMH QH KERXUKRRGV
FXPE®G PXFK R WH KMRUE DUFKMMAWUH Z DV

BWWRXVDQGV R @/HY Z HH FOIP HG

,QWH IDFH Rl VXFK (XIQ D FKREH ZDV P DGH QRW
MR BEXG EXWWR UHWION 7KH RG QDURZ
ZIQEQ) OQHV JDYH ZD \R D Q¥ YMRQ ZIGH
ML KWERXGIYDUEY JWDQG SXEQF VXDV D FIW
O RWGIZ Q IQ WIG WDMRQDOIHRP HA 7KH QZ ®
EXIO\GMAFWNGRZ Q DV DI D 3RP EDIQD EHFDP H
( XURSH-V [ LWMP RGHUQ DWHMP SWDWKLEDQ SOQQQY
ERWIWRP FDVIVARSKH

BKRWR RI 5XLQV RI WKH /L\DEFR G H\D @/t
/H %BBKLYHV $ODP\ 6WRFN 3KRWR



https://en.wikipedia.org/wiki/en:Jacques-Philippe_Le_Bas
https://en.wikipedia.org/wiki/en:Jacques-Philippe_Le_Bas

6HLVPLFR&KBOHYV

JLIXUH D 3HUVSHFWLYH UHSUHXURWOWHLRQ RIyLjxuH F 3UR9¥IXUH G &DJIH VWU’
WKH 3RPEDOLQH &DJH LQVLGH EXLOGLQJV GHYHORSPHQW LQ KH

“ UXLEQIV Z RX@ VZ D\

EXWORWKDWHMULL UHIHUIQJ \R

WH LQI HQRXV VHIVP IE IHVIMBOQW

VKFVUH NQRZ Q DV WH

3RP EDIQH &DIH D WP EHU

|UDP HG FRUH HP EHGGHG Z IWIQ

P DVRQY GHMIQHG\R 1G]

XQGHUVH\VP [E VWAHW DQG \
DEVRUE VKDNLQJ LIDWHUWDQ

FRASVH ,, DD N
7KV “FDUHW )UXWH E FRQFHSW DBQ)

ZW ILHZD® FROAR®G EXIGQ) /

KHIJKW DQG WHQRFHG |RXQGDWRQY

PDUINHG D KWRUF WIW IURP PHH

S\ MO 1420 ool

GMIQ B6WHW ZHH ZIGHHG FIYE J/
VSDFHV  RSHHG WH FWwW  ZDVv

UHFRQMKPMG QRAROMWIRU FRP P HIFH DQG

DHANHMEY EXWIRU VDIHN P REIOW DQG : RRGHQ SIBV
QY WP VXYDO \

,Q HIHFW/ MERQ GG (RWMP SO UWVH IWRP
DWHY WZDV WERWD D YIMIG HDP SGI R

KRZ GVDWMU FDQ SIRYRNH GFMJQ KRZ J)LIXUH 5HSUHVHQWDWLRQ RI WKH 3RPEDOL

WDJ HG FDQ ®GIDG W XUEDQ 6R¥WODVFDYKDV%HOJIDW UDQFR 9LHLUD 7KBRPED
&DJH "*DLROBRPEDOLGRUXESHDRQWL VHIBWPWHBDVHE

WDMRWP DARQ DQG KRZ - UMMIHQFH FDQ (QOLIKWHQPRIQWHULPHQWRWIER® +DQD]DW RIGBWUXF

EHFRP H DUFKIWIFVMUH:V VIGIQNKHLR $QDO\RLYLVWR GREDWUXBWERQV 5,/(0 %RRNVHYRIDY
6SULQEKDRWWSY JGRL RU B
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9% $EKIRRS ' X\WD
& RQMKFWRQ ( QI IOHHUIQ] * HSDUWR HQW- DGDYSXUS QYHWAW

SBRMHFW VXPPDU\
 QRWGXFWLRQ

YWPH7\SH2+5 IVRQH R WH FRP P RQ Z DMU
VWRIDIHY [Q SXEGE KHDAM |QUDMKFWUH  7KHUH
DUH VHYHDO IDGWH ICFIGHQN R WHWH 2 +5V
SDWFXOWD GXUQ VHWP IE HYHQN ZKIEK KDV
DVHG GRXEW UWIDWBEQ) WHU VHWIE
YXQHDEIOW 7KLY WG IRFXVHG RQ WH VHWP IE
SHURPDFHV R 2+5V KOVIQJ  GLIHHQN
FDSDFIMAV DGRSWY YDURXY @HDUDQG QRQ @HDU
QXP HIFDODCQDOWY ) IOV FXYHV R GLIHBHQW
2 +5 FDSDFIMAV KDYH EHHQ GHYHBSHG |RUDDWNH
@MY SHIRPDFH GYHY R PP HIDM “

2FFEXSDQR 2 /UH 6DHW /6 &RMSWH 7KHH DUIH VHYHDA DIX(H
UHOMRO &3 IQFIGHQV Rl ) (DP H7\SH2 +5V

Z KIFK KDYH WDIVHG GRXEW UH] DWGIQJ
3LREGP WP HOW WHUVHVP IF YXQHDEY Iy

7KUH QM WSH 588 2 +5 RYHUIWDP H W LY
VMKPWUHY R GLIHUHQAWFDSDFMAY FXP
FXP FXP DU P RGHBG IQWH) ( 3OMRWP
IRUMUHH WSHY Rl DQDOMY DV IR®Z V
7ZR0 DW0 RGHEY
1RQ/IQHDU B6VIME  3XVKRYHU $QDOWYV
1/32%
1RQ/IQHDU 7IPH +DMRY $QDOMV1/ 7+$
DQG WHQ,QFUHP HQEO \ QOP IF $QDOWY |, $

7KH YDURXV VHWPIE SDUDP HMY KDYH EHHQ
HYDODWG |RU GILIHIHQV FROUGHIHG  FDSDFIWAV
&RP SDUDAYH VWG, Z WY UHVSHRVWR \WHUVHVP [F
SHIRWP DQFHV - YXQHDEIONY DQG 1UDI IOV 1RU YUXWH D 5HDODH ([ MM 2 YHU+ HDG 5 HVHYRIU
2+5V R GLHHINFDSDFMAY DQG IRU DO WH 2+5 DQGIWS$SSIRYHG' WZIQIV
VHVP [E SHURWP DQFH GIYHY KDYH EHHQ P DGH
@




6WXGHQW &RPSHWLWLRQ 3DSHU ,

YUXWH E 5HDODH( [ MY 2 YHU+ HDG 5 HVHYRU
2+5 DQGIW$SSIRYHG' WZ IQIV

$ QDOWFDO1 XP HUFDCDSSURDFK

7KH2 +5 \MXPMUHA KDYH EHHQ P RGHBIG Z W
IWDP H DQG VKHOHBP HQNV ,QUWD® WH IERQF
+RXVQHUV R P DW P RGHOWV DGRSWG DQG
VXEVHTXHO® 1RQ / IQHDU WBME 3XVK 2 YHU
$COOMV 1/32$ DG 1RQ/IQGHDUG QTP IF
7PH  +DMRY $ DOV 1/7+$

6 XEVHTXHQ® ,GFUHP HQBO \ OOP E $QDOWY
S S ZIW YDUIQ) QMW KDYH DOR EHHQ
SHIRPHG ) IOV $CQDOMY KDYH EHHQ
DMP SWG EDVHG RQ WH UHVXWV REWIGHG
IRP YDURXV,' $ WR JHADQ IGHD DERXWHU
VHVP IF YXQHIDEIOM

3 RWMOADCRXWRP HV 5 HVXWV ' IVFXWIRQ

1 XP HUEDOVH\P [E DQDOMY R ,QMH WSH R
2 +5V R GLIHHQAFDSDFIMAV 1Q VHVWP IE ] RQH
RO9R 6 3DW, DGRSW \WUHH
GLIHHONV WSHY R QXP HUEDO P RGHY D
FRP SDUHG DV IR®Z V

+RXVQHUV 7Z R 0 DW 0 RGHOSWRYIGHV ( OVIF
¥DWH 6KHDU DOR NCRZQ DV ' FMJQ Y%DWH
6KHDU R 2+5 WWKPMUNV ZKIEK KDYH
SWRYIGHG JWDMJ EDH \KHDU P DUIQV IRU
2 +5V KDYIQ) &Z HUFDSDFIMAV

7KH 1 RQEHDU 3XVKRYHU $QDOMY 1/32°$
UHVXOV WWHHP V \WDWMH X@P DM EDVH VKHDU
FDSDFIW DWWH SHURWP DQFH GIYHOIRU

FXP FXP DQG FXP DU DERXW
.1 .1 DG .1 7KHWWH EDWH
VKHDU FDSDFWAY DUH WP Hv WP Hv

DG WP HV WH UHVSHRAWYH @QHDU GHVIQ
FDSDFMAV \WHHP VWDW  FXP 2 +5 KDYH
EHAMU IQHDVWF UVHYH FDSDFIW LH
JUDMUVDIHW DIDIQMO &( DV FRP SDUHG \R
FXP DQG  FXP FDSDFMAVRI 2 +5V




6WXGHQW &RPSHWLWLRQ 3DSHU ,

JUXUWH 1 XPHIED® RGHYRI 2 +5 IRU7ZR0 DW 0 RGHIDQGIRU) DP H 6KH®) (0 0 RGHO

7TKHP D IP XP ICHDWE \RS GVSOFHP HAR VOP HWRIIQJ KHIKWRI P IRD@WH2 +5VR FXP
FXP DQG FXP FDSDFMAV VHHP \R EH PP PP PP UNVSHAWHD IQGIFDWY JUHDMU
IG[IEIV GXPMIVIRU  FXP 2+5 ZKIEK DUH 1Q\MQH Z W WH UMVXAOV Rl 7Z R 0 DW 0 RGHOP SXOLYH WP H
SHIRG
7KH* GEDOMIGHWHVR  FXP FXP FXP R 5&& 2 +5V DUH DERXW 1P 1P
DQG .1 P UMSHAYHD \WWVHHP V WDMRU' HMIQ %DMV ( DWTXDNH ' 9% FXP 2+5 SHIRPV
EHMAUWDQ  FXP FDSDFIW ZKEK IVEHWMUWDQ —~ FXP 2+5 +RZHYHUWHSHURPDQFHVR FXP
2+5 DIDIQMO D[ IP XP &RQUGHHG ( DWMTXDNH 0 &( VHHP VR EH EFAMUWDQ ~ FXP  ZKIFK IV EHWHU
WDQ  FXP 2+5 7KH* GEDO XFUWDMV R FXP FXP DQG  FXP 2+5 DUH QHD \R EH
DG UHVSHAWYHD Z KIEK DOR IQGIFDW UHDWYHO J UDWUGKXPWDN VRXI KQHW DQG VDIHW P DUIQ IRU
FXP 2+5 DIDIQMD &(

YUXWH &RP SDUWRQR! ' HVLJQDQG 8 QP DM %DVH 6 KHDU& DSDFIW DQG ,GHDMIF 7RS ' IVSOFHP HOVRI 2 +5V

7KH JWDWU) IJ IOV R 2 + 5V IRUWH FDSDFWAV 1Q WH GFUHDMQ) RGHY R FXP FXP FXP
IRUD@NH SHUIRWP DQFHOIYHOY R ,2 /6 &3 ZKIFEKDUHIQWHZ W WH1/ 32 $ UHVXWV




6WXGHQW &RPSHWLWLRQ 3DSHU ,

& ROFOMRQ

e WWHPV WDWWH SXVKRYHU DQDOWY IV
DSSWR IPDW  WRXJK  FRP SXVBMRQD®
IDWMU Z KHUH DV IQFUHP HQBOG Q0P [E WP H
KMRY DQDOMY EDVHG RQ QRQ GHDUWP H
KMRY DQDOMY IV PR DFFXUDM EXW
UHDWHO Z W J UDWMU FRP SXVMRQDOFRW
|RUWH [P SRUIQNIQ UDWKPYUH 2 + 5V

e QFUPHQEOG QOPIF DCDOMY EDVHG RQ
1/7+$ RA\WRPHV WPV \R EH PRWH
UDOME DQG DFFXUDM IRU VSHFLE DFVYDO
HDWWT XDNH GDWD

e 7KH %DVH 6 KHDU& DSDFIWAV REVIAGHG |URP
1/7+$ EDVG ' $ DUH IQ WCH Z W \WRWH
IRP  1/32$% ZMW JUDMJ GHEY
IQGEDAY W [P SRWIQFH DQG W QUIEDQFH

e Q FDH R ,PPHADM 2FFXSDQR 2

SHURWP DFH GYHOWH IWDIIOV R \WHWH
2 +5 AMXPMUA DUH YHY FEVH Z KHBDV DW
/UIHB6DIHN /6 DUH Z HOVHSDIDMG DQG DW
&RMSVH 3UHVHOMRQ &3 DU IXUNHU
VHSDUDMG IQGEDIY J UHDMU YDUDWRQY R
VWP IE  SHURWPDFHV  IRU  GLIHHQW
FDSDFIMAV R 2 + 5V DAKLI KHUSHURWP DQFH
BYHY

e 7KH IDJIOV FXYHV DOR EHFRPH P RWM
IQFOHG ZW GMHU VBSHY  IQGEFDWY
GMHUWDM Rl 1UDJ OV IQFUHP HOAMDWKLI KHU
SHURWP DQFH GIVHY Rl J UDMUFDSDFMAY

e YDVHG RQ WH @HDU DQG CRQUHDU WIME
DG G Q@PIE Q<P HIFDO DQDOWY Rl
GLHHQN 2+5 FDSDFMAV ZMW VOPH
W IQ) KHIKWQ=RQH,9 JUDWMUWN P D,
KDYH IP SRUWMG IRUO &( WRXJK WH G-MJQ
PD EH PR WHIDEG! IQ FDWH R GZHU
FDSDFIW 2 +5

e 1RQEHDUDDOMY P D EH VXJJHAWMG IRU
QM DQG RWHUWSHY Rl 2 +5V R HQUXUH

JUDMU VDIHW DQG PDNQJ  UM@HQWN
IQUVAKFWUH R SXEGE XWDV A VMP  IRU

VXVMBICDE®! J URZ W

JUXH ' $ &XUHIRU &XP 2+5 &RP SDUMRQR
) DI IOV &XWYHY D3 Rl GLIHIHQA2 +5 & DSDFIMAV




6 WGHOA RP SHWNRQ 3 DSHU

$, 'ULYHQ $XWRPDWH
OFUHHQLQJ IRU 6HLV
OXOQHUDELOLWLHYV L

&KHEDSDQIX 6H-P D
( DUMTXDNH ( QIIQHHUQ] 5 HVHDUFK & HOAH |, QMCDWRCDAQAMMM RI 1QIRUP DWRQ \WFKQRBJI\

SRMHFW VXPPDU\
 QWGXFWLRQ
7KH VHVP [E VDHW R H MMY EXICIQ] WRFNV IV D SDUDP RXQNVFRGFHWD 1Q HDWKMTXDNH SUIRQH UHI IRQY

JEEDD & XWHQMVXDAQUSHANRQ P HWRGY DV RAEHG IQP DXDY @H) (0 $ 3 DUH WP H FRQUXP [Q)
VXEMPWH DQG GLIIEX®WR VFDBI DFIRW YDWXUEDQ DUV 7KLY SURMIPWDGGUAWHY WY FUMFDOJDS E\

GYHDIIQ) DWMFIDO QMM HQFH  VSHFLIFD® DGYDQFHG FRP SXWU YIMRQ REMPWGHMAWRQ P RGHY \R
DXVRP DM WH WDSIG YIVXDOVFUHHQQ) R EXITGIQIV IRUNH. VHVP IE YXQHIEIDMY 7KLY Z RN GHP RQOMIWA D
SURRI R FRFHSWIRUD FDDE®! REMFWH DQG HIEHQMIMSDW DWHAWP HOMRROWDWIDQ SURUMYH
VAKPWUHV [ RUGHBIBIG HQJ IQHHUQ) HYDBDWRQ

SREOHP 6WDWHPHQW

0 GRQV R H MY EXIGIQIV Z R IGH FROMIQ OWQMHWP IF YXQHDEIDMY VXFK DV VRIMMRUIHY VKRU
FROP Qv DQG FUMFDCOFUDFN SDAMIY |, GHOWA 1QJ WHVH RKFWWURY P DQXDE UHTXILHV D P DWAYH HIRWURP [
@ MG QXP EHUR TXDOIHG HQIIQHHY P DNQJ FIW Z IGH UMN P W DARQ SURI P VMBZ DQG

H SHOWYH 7KHUH 1V DQ XU HQAQHHG IRUDQ DXVRP DIMG A WMP \WDWFDQ WDSIGD DCDO] H EXI@IQ) P DIHY D
VFDBI SURVIGIQ) FROAMMQWVDQG GDB GUYHQ SUHTP ICDY  DWHWP HONV R RSWP JH WH XVH Rl H SH
UHVRXUFHV DQG HQKDQFH FRP P XQW UMOHQFH

$QDO\WLFDO 1XPRDERDO DSSU

$ QRYHOGDWVHWZ DV FXUDMG FRP SUMQJ RYHU IP DIHV R EXICIQIV VRXUFHG [URP SXEQF HDWMT XD\
GDP DIH GDWEDVHV DQG RWIQDO IHG SKRWRIWSK\  (DFK IPDIH ZDV P HEEXEXVO® DQURBMG XVIQJ
ERXQAQI ER HV \R OEHOVSHFLLIE YXQHIDEIMW FOWHE 6RIVGVRY 6 KRW&ROP Q DQG' LD RQDOR LDFNE
XVIQJ WH/ DEHGP J DQQRVMRQ\RRO

7TKH<2/2Y <RX2QD/RRN2 QFH REMPWGHWRWRQ P RGHIZ DV VHBIFWG |RUW WM Rl WH DIWWSHHG DQC
DFFXWDR  7KH P RGHOZ DV WDIGHG RQ WY FXWRP  GDEVHWXMQ) D WDQVHUGDWIQ) DSSURDFK 11GH WQQJ
SUH WDIGHG ZHJKW RQ D * 38 HQDEGG SOARP IRU  HSRFKV 7KH GDEVHAZ DV VSOMOQR IR
WDIQQJ IRU YDIEDARQ DG IRUWMDY $ XVHUIUHQED ZHE DSSTFDMRQ SURRWSH Z D\
VXEVHTXHQ® GHYHBSHG XMIQJ WH * DGR @EWDY R SURYIGH DQ LQMWH LQMUIDFH IRUIP DIH XS®DG DX
UHDOWP H DQDOMY

YUXWH 0 DQXDIDQQREMRQ RN WDIQQ) GDVM XMIQJ ERXQEIQI ER] HV VR @EHOVHVP [F YXQHUDEIOWAY




6WXGHQW &RPSHWLWLRQ 3DSHU ,,

3 RMOADCRXWRP HV 5 HVXWV ' IVFXWIRQ

7KH WDIQHG P RGHODFKIHYHG D WWRQJ P HDQ $YHUIIH
3ULFMRQ P$3 R RQ WH KHT RXW WMV
CDEVHW GHP ROMDWY KUK SWRIFIHQR 1Q @FDWY DQG
FOMN QI WKRMUIDO YXQHDEIOMN — &OW VSHFLE
SHURWP DFH ZDV QRWEG SUFIMRQ IRU VRIW
ARUEV SUHFIVIRQ IRU VKRWFRGP Q/ DQG
SUHFIMIRQ IRUGIDI RQDOFWDFNY 7 KHVH UHVXOV FRQLWP \WH
YDEIOV R FRP SXMU YMRQ DV D SRZHUXO \RRO IRU
SUHIP IQDY VHVP [E VFUHHQQY

7KH P RGHOVXFFHMX® SWRFHWHY QHZ 1P DUHV 1Q UDO
WH RX\SXWL DQURIMG UHWXV ZIW FRQIGHQFH
VFRUIV DV VKRZQ IQ )UXWH  7KH SUP DV GVFXWIRQ
SRIOAFHQMY RQ WH P RGHOV URGI DV D IRUFH P XGAS@HU
IRU HQJLQHHY UDWHU WDQ D UHSOFHP HQW ,\WH FHY DW
WDSIGD DQG FROMMMQA® KDQGI GUH YRGP HV Rl YWXDO
COW HIFHQ® 1QUJIQ) SRMODOVHVP IE YXQHDEIDNA
IRU VXEVHTXHQV H SHW YHUIEDWRQ . H @ MMRQY
IQFOGH IW GHSHQGHFH RQ IP DIH TXDOW DQG YIHZ LQY
DQI® DV ZHODV WH IDPAVWDWWH FXWHOWP RGHOLY
WDIQHG RQ D @ WG GDEMHWHFRP SDWQI RQD FRP P RQ
YXQHDELON WSHY

$WSUHVHON WH P RGHOV SHURW DQFH IV RSWP [ HG IRU
® W PIGWH WHARFHG FRGFUAM P RP HOMWDP H
EX@QIV ZKIFK FROAMMM D W QUEDQNSRMRQ R WH
JEEDOMVP [ED® YXQHDE® EXICIQ) \WRFN

&RQFOXVLRQ

YUXWH 0 RGHAQHHFHRQDQHZ [P DIH
VXFFHWIX® IGHQM [Q) DQG @EHIY DVRIW
VWRY YXQHUDELDW

7KLY SIRMPWXFFHWIX@® GHYHBSHG D IXQPWRQDOS, P RGHOFDSDE®! RI DXVRP DWQ) WH [LIAMAMS 1Q VHVP (E
UWVN DAWHWP HQW 7KH VRROWDSIGD VFUHHQY EXICQ) 1P DIHY |RUFUMFDOYXQHDEIOWY RIIHUQ) D VFDOE®!

VROMRQ [RUJRYHEP HQN  XUEDQ SOQUHY DQG HQIIGHHUQ) 1ILP V \R HIFIHQ® SURWIMYH UAVRXUFHV DQG
FRQGXFWFIW ZIGH DXGW 7KH RXWWRP HV SDYH WH ZD IRU P R UMIOHQVIQUDWKRMUH B\ HODE@

SURDRWYH DQG GDVB GUYHQ GHFIMRQ P DNQJ

) XWWUH Z RUN Z @IRFXV RQ H SDQEQ) WH GDEVHKR IQFGGH D EURDGHUWDQIH R YXQHDEIOW FOMWHY DQG
GLYHWH DUFKIMPMUDOAVBN $ GGMRQDCH IRW Z LOIQYROH IQMI UMW) \WH P RGHY IW GURGH DQG VWHHWEZ
IPDUHY $3,V R HQDE®! DXVRP DMG ©OU H VFDBI GHS® P HQV DV Z HODV HKDQFIQ). DFFXUDR\  WIURXIK
DGYDQFHG P RGHIDUFKIMPWUAY VXFK DV 9 IMRQ 7 DQVRWP HY 917V




() weainan

PSOHPHQWLQJ HC
VDIHW\ LQ ,QGLD

SWRRIHWRU& 9 5 0 XW 36 5DR &KDW3 WRIHWRUDW,7 0 DGV DQGIRWP HU' WHFRURI ,,7 - RGKSXU

7KH VAWMRQ EHIDQ ZIW D ZDWP ZHBRPH E\ ' U 6KDIBMK $JWDZ DO ([ HEXWH ' WHARUR %0 73& +H
KL K@ K\WG \WH J RYHUP HOAY HIRW R HGXFDM WM J RYHLP HOWV DQG WINHKRGHY RQ WHUP DOFRP |RUV
EXI@GIQ) VDIHW UHVIGHQFH DQG RWHU DVSHFW R VXWEBIQDE®! FROMKFURQ 1Q ,QGD ' U 6KDIBMWK
HP SKDV] HG WDWKHVH Z HEIQDLY FRQGXFWG P RON®  SURYIGH DQH FHBIQWSOMRWP |RUNQRZ BIGJ H VKDUQJ
DP RQJ H SHW IURP DFDGHP ID IQGX\WWI  DQG UHDWIG RU DQJ DWRQY

3WRHWRU 0 XW RSHHG WH VHWIRQ E\ DGGUHMQ WH P RWIP SRUBQVXQGHABQAQ) \RZ DBV WH
GHFIMRQ P DNQJ SIRFHW IRUFRQMKAWRQ R VWKPYUY HJ  EXIGIQIV  +H HP SKDV] HG \WDWDP RQJ \WWH
YDURXV IDPRY IQGHFIQ) D EXICIQI -V SHIRWP DQFH VXFK DV IXQPURQDON VXWBICDEIMY DHWHWEY DQG
HFRQRP\  VDIHW P XVWHP DIQ WH | RUHP RWBURUMN

6 WKPWUHV H SHUHQFH YDURXY WSHY Rl IRUFHV \ HAHDUMT XDNHV FROUMMOQ® SUVHOAD GMAGPWFKDEBIQ) H R
WHURYHDOMEEION ( DFK VHVP [F HYHQAMVHYHY DV D UP IQGHUR WL YX@QHIEIOV +H UHORMG RQ WH
YDOCE®! BMRQV GUIZ Q [URP P DIRU HDWKTXDNHY WDWKDYH RFFXUWHG DFUIRW WH J®EH RYHUWH SDW

\ HDWY/

( DUWNTXDNHV KDYH D SURIRXQG IP SDPWRQ SHRS®! WH HQYILRQP HQAVDQG EXLOVAMKFMUHY
7KHUH IHAW RIWQ WL J HUFDVFDGIQ) FRQUHTXHQFHV DFURW A VWP V DQG FRP P XQUV
6 WKPMUDCFRMSVH IV XQDFFHSVIE®I XQGHUDQ. FLUFXP \WBGQFHV
( DUMTXDNH UAVIMBQAGHMI Q HT5'  IRUEUGT HV GLLIHY IXQGDP HQE® [RP WDWR! EXICHQIV
' DP DJH VR QRQ VWKFMUDCHBP HQW LV RIMQ GLIEXGYR GHWPDQG DAWHW
$Q IRP R GDPDIH WKRMUDORU QRQ VIWKPWUDOL FROUGHHG XQDFFHSWE®! 1Q IHVIGHQWEXLEGQ)
GHMIQ




: HELQDU

3WRHWRU 0 XOW P HOMRQHG WDWWH SKIBVRSK\  EHKIQG HDUMTXDNH LHVIMBQWGHMIQ ) LIXUH KDV
XQGHJ RGH VI QUEDQNHYROMRQ RYHUWH SDWM[ GHFDGHV : KIBI HDU® DSSURDFKHY SURUMY HG SUHYHQW

WKPWUDOFRMSVH GXUQ) VHYHIH VHVP IE HYHQNV P RGHQ REMPWYHY HP SKDVIH P IQP [} Q) \MXFMUDO
GDP DIH HQUXUQI SRWMHDUMT XDNH | XQFURQDON  DQG UHGXFIQ) WH QHFHVWAW [RUVHVP LE UHVRI WQD

+ H KL KO KWG WH HQGXUQ) FKDABIQ) H VWKPMUDCHQI LQHHY 1 DFH LQ EDDQRIQ) VDIHW IXQRPWRQDOV DQG FRW
7KH GHVLJ Q DSSURDFK WSIFD® IRMRZ VI R SDWV UHVIGHQAMAKFVUHY \WRXJ K SRIMQID® P RUH H SHOWYH

XSIRQVRIHUGQY WP EHHIW E\ P MIDWY UMV DQG HKDGFIQ) VRFIHVEOVDIHW  Z KHIHDV UVN EDVHG
GHVLIQV P D WHGXFH IQWDOFRVV EXWFDQ FRP SURP LVH VDIHW GXUQJ VHYHUH VHIVP LE HYHQW

© KI®N 3URIHWRU O XOW XU HG WDWRXU [LWAVSURIN 1Q HDWT XDNH UMMBIQAVGHVIQ P XMAVEH VR SUHYHQW
WIKPMUDOFRMSVH R DYRIG ®W Rl OHV  KH KLIKQ KWMG WH FUMFDOGHHG IRUD GHVLIQ DSSURDFK WDW
SURIMYHV  ERW WKFVWUDOUHVICHQFH DQG P QP DODWHWGEDP DIH 98 GRIQJ VR WH QHHG |RUUHARI MDY

FDQ EH W QUEDQ® UHGXFHG + H DGYRFDWG |RUGHFIMRQ P DNIQJ VR EH JXIGHG E\ @H P\ F®&I FRAWDKMHUWDQ

IQWDO FROMKFWRQ H SHOHV DV WY SHYSHAWH HIHPWHD P IQP [ HV ®Q WP FRQUMTXHQFHV DQG
HQKDQFHV RYHUIDOYDOH
YDOMVIF 2 EMIFWYHV Rl HTS

1 R VWWKRMUDGGEDP DIH
1 R QRQ WAKRWWUDAEDP DIH

6 RP H VWWKRMUWDOEDP DIH

0 IQRU ) ULHTXHQW6 KDNLQJ

0 RGHUDWM 6 KDNLQJ

6 WKRWMUDOCEDP DI H RFFXW/
EXWL 2 FRSWH

6HYHH ,Q UHT XHQW6E KDNLQJ

) 4

1HZ 2 EMFWYHV RI HT5'

1 R 6 WKRXUDADQG 1 RQ 6 WKRMUDO
'"DPDIHV 1R' RZQM#P H

1 R6WKRXUDADQG 1 RQ 6 WKRMUDO
"DP IRV /IP WG RZQMNP H

0 LQRU ) UHTXHQW6 KDNLQJ

0 RGHIDW 6 KDNLQJ / P WG 5 HAR MWEE®!
6 WKRMUWDO DP DIH
6P DO RZ QNP H

6 HYHUH 6 KDN
6 HYHWH ,QUHT 6||_<9<\|I =

YUXWH 2 EMPWHY R ( DUMTXDNH BMMBQAGHMI Q
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3H DQG 3 RWW DUMTXDNH 3 UHSDUHGOHW 0 HDVXUHV

+H H SOIQHG WH QHHG Rl DZ DIHQHW IQ WP V Rl SUH  DQG SRWWHDWMT XDNH P HDVXUAV VRZ DUBV P DNQJ DQ

HDUNT XDNH UMMOHQAMKPMUH 7 KH VHYHIDODVSHAW Rl WH ( DUMTXDNH GVDWMUP DQDIHP HQAR\ F®I ) LIXUH
DUH EDVHG RQWH SUH  DQG SRWWHDWKT XDNH D7 DUHQHWW DQG DRIV DQG DUH RAIDHG EHBZ

SBHYHQWLRQ
THFKQRO&KRPPXQLW\LVLRQ

ODNLQJ 5' '0 $SFWLRQV

OLWLIJDWLRQ
ASROR{YGEXFDWLRQ38DFWALFH
3ROLF)\

WS BIEQHVV
6HQVLWL]DWLRQ &RQWHQW )DFLOLWL
3HRSOH B6\WWHPV

5HVSRQVH
6\VWHPV JHPHRARILVWLFV
OHGLFDO 5HVSRQVH &RPPXQLW\

SHKDELOLWDWLRQ
&RPSHQVDWLRQ OHGLFDO &RQGLWLRQ 3V\FKF
7UDXPD /LYHOLKRRG &RPPXQLW\

SHFRQVWUXFWLRQ
THFKQRORRQHIHRSOH 6LWH
6DIHW\

YUXWH  ( DIKTXDNH GVDAMUP DQDJ HP HQWR\ FOI

7R GHHSHQ WH XQGHWABQEQ) Rl HDUWMTXDNH
LOGXFHG UMN KH LQARGXFHG WH FROFHSWR! \WWH
* RGHQ 7UDQIGL ) LIXUH FRP SUMQY
+DDG  OXQHDEIW DQG ([SRVXWH  7KH
VHVP IE U IV D SIRGXFWR VHVP [E KD] DG
YXQHDEION DQG H SRVXWH + D] DG UHSUAVHOW
WH VHVP IE HYHOQWV IWHD ZKIFK IV EH RQG
KXP DQ FROARO 9 XQHDELDN IV WH VXVFHSWEIOW
Rl WH EXIOWHOYILRQP HOWDQG H SRVXUH BHHY \R
WH QXP EHURI SHRS®I DQG DWHW DIIHFWG 98
HXDFIQ) WKFWWDO VDIHW R BHGXFH
YXQHIEIV DQG  \WDMIIED® P DQDILQ)

JUXH - * REHQTUDI ® H SRWXUH RYHDO FRPPXQW UW FDQ EH
VXEWMEQID® BZ HHG HYHQ ZKHQ WH KD DG
YLUXWH WP DIQVMIQUEDQW
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5 HVIQHOFH
5HRYHY WP HIR@RZ IQ) DQ HDWKT XDNH LV D YMBCFROUGHIDWRQ 1Q VWAKFVWUDOGHWLI Q SDMWEXDWD | RUFUMEDO
LQUDVWKRMUH Z KHUH WDSIG I XQRWRQDOV LY RWHQNDO 7R DGAHW WL TRXUGMMRAGHW Q P HMRGR®R] IRV

WWICHW EDVHG VWWHQIW EDVHG  GVSOFHP HOAEDVHG DQG HCHWU\ EDVHG RITHU YDUHG DSSURDFKHV R

HQKDQFIQ) VHVP [F IHVIQHQFH 7 DEG

7DEG ' HMJQP HWRGY EDVHG RQ5 HFRYHY WP H DQG 5 FVIAHQFH BIYHO

™A A THOE. ZaERA™Y |, Y™ ZaoMoso |, YN NO3e ™ ™E YN A™NBO YN
Vi EsTinah ™ | EATA ABAR F e ZCEUM ZCEG
1AEg . ™A
VWRe ™ THTIE, | G T =) A Es ™) &™™ ) ®©

( KDFIQ) VWAXFWIDOVDIHW DFUIRW ,QED FDQ VI QUIEDQ® WHGXFH WH KXP DQ DQG HFRQRP IE \ROR!
HDWNMTXDNHV 7KH IRUHP RWMBURUN VKRX@ EH P IQP [} 1Q) YX@QHDELOV WURXI K UMOMHOAGHMIQ IRMZ HG E\

P DQULQI H SRVXUH WURXI K VDM IE XUEDQ S@QQQ) DQG EDDQFHG SRSXOWRQ GMAUEXWRQ

. W WSIG XUEDQY DMRQ WHUH IV D JURZIQI QHHG IRU
LQ IDVWAKFVUH GHYHBRSP HQWVDFIRW WH FRXQM  DQG
WH JRYHOP HOV IV IQHW KHDYI® [Q WLV DUD
+ RZ HYHU WHUH LV D VHIRXY VKRWIIH Rl FRP SHMQAFIYIO
HQILQHHY VR FDUWY RXAWHDUMT XDNH VDIH FRQMXFURQ
LY HAHQADOR EXIC WH W KWBIYHOR! H SHWYH DP RQJ
ERW SWDFWFIQ) DQG JWDGXDMY HQIIQHHY E\  HTXISSIQJ
WHP Z W NQRZ BIGIH Rl P RGH.D WFKQR®J IHV DQG WH
UHBIYDQAHI XOWRY 1UDP HZ RN

$ IWHTXHOMAMQG 1Q EXITIQ) SURWIFW IV WH SXWXIWRI
DUFKIWRMUDOH WDYDIDQFH Z KIEK P D' GRADE D\ V DI Q
ZIW \MKPMUDO UHTXILHP HONV QGHFHADY \R P HHWWH YUXH 1 HZ KPWUH VHVP IE BMOHGFH
VHVP IE GHP DQG ) LIXWH

+ H HQFRXUDI HG HQJ LOHHY R WDQUMRQ \RZ DUBV GHVLI QY
WDWDUH ERW YIVXD@® DSSHDXI DQG VAAKFMUD® UHJ XOU
HP SKDV] 1Q) \WDWWKH UMVIOHQFH DUMVHY Z KHQ IRP DQG
VDIHW DUH VHDP GM/O 1QMI IDMG

$V D PDMAUR IDFW \WH \WMKPMUDOFRWIQ D EXLGIQ)
IRP VRQD DERXW 2 R WH \RVBCSURMPWFRW/

P SURYIQ). VAXFWXDOVDIHW WDVHY FROAKFWRQ FRWV
B\ RQ® 2 ZKEK IV D P RGHWW IQVHWR HQW IRU
SURWPWY @/HV DQG SURSHW

+H WDMG WDV HQXUQ) VDHW IV D FRGPWNH
UVSROMMEIOV WKDWHG B\ DFKMFW  HQIGHHY
FRMDARY KRPHRZGHY GHYHBSHY  HGXFDRWY
JHRWMFKQEDCH SHW SURHWIRQDCERGIHY WH MGLFIDWY
DQG HYHQWH P HGD

JUXH  * HMIQP RKRGY VHWP [F BHMOHQFH
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7KHVHWIRQ FRQFAGHG Z W DQHQIDIIQI 4 $ IRRZ HGE\ DIRW DOYRW Rl WDQN\V




[p) wesinaR

OHLYV
$ 6WU
8

DSLOD RKDQ 6 FLHQWMA

F OLF

P L UR
DWHRIDH & S/$ R

UEDQ (DUWKTXDNH !

1 DWRQDCE: HQMUIRUG HVP R®I\ 0 R( 6

 QWEXFWLRQ

,QADV XUEDQ FHQMY DUH H SDQGIQ) WDSIGD RIWQ 1Q WHIIRQV SURGH \R VHVP IE KD] DUV 7KLY JURZ W
FRXS®IG Z W WH FRXQM -V BFDWRQ 1Q KLJK UVN ] RQHV P DNHV HDUMT XDNH UHVIGHQFH D FUMFDOSURUMW
2 QHRI WH P RWHIHAWH VRR® [RUP MJ DWW VHVP IE UMN IV VHVP IE P IFUR] RQDWRQ  7DE®I D VFIHQMIE
SIRFHW WDWVXEGYIGHV D WIIRQ IQR VP D®U ] RQHV EDVHG RQ HDUMTXDNH KD] DUG SRWMQWDO 7KLY
DSSURDFK HIDEGBN LQRWP HG XUEDQ SOQQQJ DQG GVDWMUUMN BHEXPWRQ VADMI IHY  HQVXUQ) VDI HUFIMAY [RU

P IGRQV
7DEG  / HYHYR 6 HWP IF 0 IFUR] RQDWRQ
/ HYHO " HVFUSWRQ
T e 5XGP HQE GIYHR WG
" e/ HDWH SHOLYH WG
e %DVHG RQD FRP SIDWRQ DQG IQMSUAIMRQ R DYDIOE®! GDWD
e 3URYIGHV P RUH UHIDE®I UHVXQOV WDQWRVH IRU/ HYHCH
| HYH% e G6SHFUF VXWYHV DWH JHQHD® FDUHG RXWGXUQ WYV WG GNHO
W IQFOGIQ) GUAY WHFKIQ) JHR®JIEDO/DP ST HW
e &RWR WIVVXG UHP DIQV UDVRQDEG
e &DUHG RXWQ DUV Z KHH D YHY GHEIGIG BIYHCR! P DSSIQJ LV UHT XILHG 2
/ HYHCR DUHDV Rl KL K HDWMT XDNH KD} DG UMN
W e 6SHFLIE VXUYH V DQG GHEIGIG FDBXOMRQY DIH IQYROHG
e &RWR WIVWXG VKUK
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8QGHUVWDQGLQJ 6RfRQOLW LIRG U

' U. DSICH SOICHG WH 6 HVP IE P IFUR] RQDWRQ DQG KRZ MIQYROHV P DSSIQI JURXQG P RWRQ FKDUDFWMUMAFEY
E\ FROMGHIQ) VRXUFH SDM DQG VW FRQGMRQY W IQMIWDMY JHRBJIIEDO VHVP RRJIEDO DQG
JHRWFKQEDOGDW \R SUHAPVWKRZ  GLLIHHQADUHDV Z IQUHVSRQG GXUQI DQ HDWMTXDNH 7KH X@P DM JRDAY \R
P 1QP [ HGDP DJH ®W Rl @H DQG VRFIHVDOGMXSWRQ E\ HDE@Y VWM VSHFLLIE GHWVLI Q DQG SOQQQ)

+LVWRULFDO 3HUVSHEWLYH

+H DOR VKDUHG WDWWH FRFHSWRI P IEUR] RQDARQ GDWA EDFN \R \WH / VERQ HDUMTXDNH  Z KIEK
UHVHDBIG KRZ VRIWVRIODP SQIHG GHVWKPIRQ 6 XEVHTXHQNVGIVDWMY VXFK DV \WH * UHDW. DQWR
HDUMTXDNH DQG \WH 0 H IFR &IW HDUMTXDNH WHQRUFHG WH [P SRWIQFH R XQGHWABIQEQ) VRO
DP SQIEDARQHIHFW 7KHVH HYHQW OIG WH | RXQGDIRQ IRUP RGHD VHIVP LF KD| DUG P DSSLQJ

,QWQDUNLRQDO 6FHQDULR
7KHWBQGEDUE VHVP I P IEUR] RODWRQ WHGIHV Z HUIH FRQGXFWG LQ VHYHIDCSDW RN WH Z RIS HJ - < HQWHKIL3

UXWD 7XUH ' INPHQ DQG 0 DRI UXFKDUMWW 5RP DQD 0 RGRYHDQX HW DO

0 RKDP P DA $OIHY DQG %IED $OHID YRXFKHEXK HWDO %RXVEID DQG 6 EDWEL OHND)

&KICD / IX HADO /DV QHIDV 86$ 6FRWMHADO YDP &IW ,UDQ 0 RWEP HG HWDO

) XNXRND - DSDQ < DVXGD HWDO \MIO ) DBRQH HADO 6RFRUR 0 H IFR 6DQRE DQG +R® HV
DQGP DQ P RW

*OREDO DQG ,QGLDQ ,QLWLDWLYHV

7KH VAMMRQ FRYHWG * GEDODQG ,QGEDQ IQUWIWHY * GED® P IBMRGHY IQFOGH WH IRWP DWRQ Rl WH
, QMLODWRQDCS WRFLDWRQ | RU( DUMTXDNH ( QI LOHHUQD ,$( ( 1Q DQG WH SXEGFDWRQR! \WH 660 ) (
0 DQXDOIQ ,Q,QED VHWP IE | RQDWRQ P DSV XQGHU, 6 FOWL WIIRQV IQR =RQHV ,29 EDVHG RQ
3HDN * IRXQG $FFHOADMRQ 3*$ 7KH OIQMM R (DWW 6FHFHV OR(6 KDV VSHDKHDGHG
P IFUR| ROOWRQSUIRWFW IRU P DNRUFIMHV ) UXUH  IRFXVIQ) RQKLIK UMN]RQHV ,,, ,9 DQGO

2EMHFWLYHV DQG '"HOLYHUDEO

* U. DSIOHP SKDM] HG RQO [EUR] RCDARQ ANGIHV
ZKIEK DP \R
e GHOM JHRBJIFDOKQW IDXW DQG
VHVP RMPVRQE [HDWUH
e ( YDODWM VKHDUZ DYH YHBFIW SUHGRP ICDQW
VRAWHTXHR  DQG JURXQG UHVSRQH

. H GHDYHIDE®V IGFOGH

e +D|DWGPDSV 3*$ 36%

e/ [TXH DFWRQ DQG @QGVAGH VXVFHSWELDN
P DSV

e 6L\MFOWLLIFDARQP DSV

e &RP SUHKHQWYH KD| DUG LQGH P DSV IRU
XUEDQ SOQQAQY

) LIXWH 7KH HIKW V[ SRWOQNO VHWPIF ]RGHV

FROMGHHG IRUWH SUREDEIOME VHWP IF KDJDWG P DS RI
,QED DWUYKDWD HADO
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6HVP IF 0 IFUR] RQDMRQ $ 6 \WDWAJ IF $ SSURDFK
R 8 ULEDQ ( DUMTXDNH 5 HVIGHQFH, 1, 0

7THFKQLTXHYV DQG $SSURDFKHV

0 IFUR) RQODWRQHP S& VD
FRP EICDWRQR! 5 HHUWR) LIXUH
e * HRSK\ VIFDO5 XUH\ V
0 [FUIRWHP RUDQDOMY 0 $6:
GRZ Q KR®I \WWW
e * HRWFKQFDOQYHW] DUWRQV
YRUHKRBN 6 WWBQEDUS
3 HCHWDWRQ 7HVW 637
&\ F@F 7UD] IDOYHAW
o  $QDOWFDD HWRGV
" HMUP IQWVINE DQG SUREDEIDAME
KD DUG DAWHWP HQN * .6
EDVHG LQMJI UDARQ XMQJ \WH
$ QDOWE + IHDUFK\ 3 UIRFHW
$+3
YUXWH  +ROME 6HVP IE 0 IFUR] RODWRQ) WDP HZ RWN

'HOLYHUDEOHV RI ®RHRQPMFLRIQF U

7KH GHYHDE®GN Rl WH 6 HVP IF 0 IFUR] RODWRQ GHP DQGHG E\  YDURXY VWEINHKRGHY @H %6 0 XQFLSDO
&RIBRUDMRQY 3: ' &IV QIIQHHUQ) ' HSDUR HQW1' 0$ 6VWA' LVDWMUO DQDJI HP HQAS XWRUMHV
HF DUHDVIR®ZV

1 5 HI IRCDOMHWP RWMFRQVP ' HWMP IOV SUREDEIOME KOJ DG P DSV

1 * HRRIIFDO JHRP RUSKR®J IFDCP DSSIQJ
$6HWP IF  HQIIQHHIQ) EHGURFN FRQILI XUDWRQY
1 3 UHGRP ICDQWUHTXHQR. GMAEXWRQP DS

1 6 M FOWILIEDWRQP DS

+ 6\ DP SQIEDWRQP DS

1 6 M VSHFILLE JURXQG P RWRQ SUHGIFWRQ

HT XDWRQV

&DVH 6WXGLHYV

1/ TXHDFWRQ OQGVIEH  WXQDP LKD)} D\ P DSV

1 6 SDWDODUDMRQRI 3+$ 3* $  36$ EHGRFN  VXUDFH
BYHY

1 6 RFIR HFRQRP IF [P SDPWHYDODWRQY YXQHDEIOW — UWN
1/ DQG XVHSOQQQ)  VMKFMUDOGHYHESP HOA XIGHTHY
1 &RP SUKHQUYHVHP [E KD DG P DS Z HIK\WMG

FRP EIQCDWRQR! DOQIDRRY

+H DOR SUAVHOMG VRP H FIMAV @\H ' HBLDQG . RODVD Z KIFK KDYH DDHDG, EHQHIWG [URP GHEIBIG KD DG
IQGH P DSV UHBDVHG 1Q 5 HFHQAMNGIHV 1Q YKXEDQHVZ DU & KHQQDL &RIP EDVRUH DQG 0 DQJ D&
ZHH FRP SBMWG 1Q ZIW HIKWP R SURUWW FIWAV XQGHZ D 2 XVBXW IQFOGH 9V P DSV
@ XH DFWRQ VXVFHSWMELDN P DSV DQG VSHPWDODFFHBILDWRQ FRQRXWY Z KIEK DUH YIMEOIRU HQJ IGHHUQ)
DQG SOQQQI 5 HHUVR WH 1L XUH

5 R®I Q8 LEDQ 3 MQQQJ DQG' LWVDWMUS IWN 5 HGXFUWRQ
6HWP IE P IEUR] RQDWRQ VXSSRW

e 6DIHVIW VHBIFWRQ | RUFUMEDAQ UDWIKPYUA

e /DQG XVH] RQQU R UHI XOW GHYHBSP HQAKQ KD DG SURGH DDV
o (QIOHHUQI GHVLI QLOSXW |RUHDUWT XDNH UVMBIQMAARKFMUA

e (PHJUHYP\ UHVSRQVH SOQQQI DQG SXEQF DZ DUHQHW FDP SDLIQV
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YUXWH  6HVP IF 0 IFUR] RQDWRQ 6 \MGIHV \R EH , QUDWG 6 RRQIQWH 1 H V8 KDVH

5ROH RIRJRQDWLRQ LQ 2 S8UEDQ 30DQQLQJ /DQG 8VH

+ 6DIH VWM VHBIFURQ +HSV IGHOM &Z KD DG ] RQHV |RUFUMFDO DFIOWAY KRVSMIY VFKRRY' HP HJ HGR
VHYIEHV

+ /DQG XVH JRQQI * XIGHV SOQCHY R UIXOW GHYHBRSP HOVIQ DUDV SIRQH VR VIARQ) VKDNQY
@' XH DFWRQ RUDQGVIGHY

+ 6 XVWBLQDE®! GHYHBRSP HQW ( QDE®GN FRWH IHAWH DQG UMMOHOAFRQMKAIRQ B\ XQGHWABQEQ) WM
VSHFLLE VHVP [E EHKDYIRU

+ 3RWHDUMTXDNH IHFRQWMKFURQ 6XSSRW SURIMYIQ) GDP DIHG DUDV DQG UEXI@Q) VDIHU P RUA

UHMEHONQ UDMAKFMUH

.H\ DNHDZD\V

+1V FRQFOGQ) WP DUN Z DV WDW6 HVP IF P IFUR] RQDWRQ LV QRWRSWRQDO MY HWHMDA RUVXBICDE®! XUEDQ
GHYHBRSP HOMQ VHVP [E JRQHV %8 IQMIUDAY JHRBJ\ JHRWFKQEFV DQG VHVP RBRJ\  FIMAV FDQ DFKIHYH
DFFXUDW KD DU P DSSIQ) DQG IQRWP HG SOQQQ) ) XUMUH SURUMEV LOFOGH

e 0 IFUR] RODIRQ IRUD@P DIRUFIMAV

e QFRSRIMRQIQR EXITQ) FRGHV

e 1 DIRQZ IGHSXEQF DZ DUIHQHW SWRILDP V

(QILQHHULQJ '"HVLJQ %XLOGLQJ &RGHYV
T ,P SIRYHV EXICGIQJ FRGHV 0 IFUR] RCDWRQ SURYIGHY G®FDOJ URXQG UHVSRQWH CDW R UHICH VHWP IF GHMJQ

\MIQGDLEV
+ 61 VSHFULE GHMIQ LOSXW ( QIIQHHY XVH SDUDP HWMY VXFK DV 3* $ 3* 9 DQG VSHPADCDFFHBUDWRQ R

GHWLJ Q HDWMTXDNH UAMMBQAEXIGIQIV DQG @QHIHY WQGHY SISHIHY XD
+ 6XSSRUV UHWRIMQ) GHFIMIRQV |, GHOMIHY YX@HIDE®!H WKFMUHY QHHAQ) VWHQ) WHQQ) R P HHWKSGDIMG
VDIHW WHTXIWHP HON

+ &RWHIHFWH GHVJQ 3UHYHONV XQGHUGHMIQ XQWIH DQG RYHUGHWMIQ XQQHFHWDWN FRW E\
DFFXUDWO GHIQQ) VHVWP IE GHP DQG




6 HVP LF 6 SGIQGRXU & & & & &

O KDQJKDL 7RZ
(QJLQHHULQJ (D
SHVLOLHQFH LOQ

7KH 6KDQIKDL 7RZHJ IV D P HID VD@ WAKFWH
@FDMG 1Q WH / XND| XL IIDQFIDOGMAEWRI 3 XGRQJ

6KDQIKDL &KIQD : LK P HWMY/ IHAW
KHIKWDQG — VWRUHV DALY WH \BBMAEXICHQ) 1Q
&KIQD DQG VHFRQG BMAMOQ WH Z RS DIMU 9%6XUM
. KDOD W ZDV GAMIQHG B\ WH $P HIEDQ
DUFKIMMRMUDALLP * HQUBIUDQG WH FROMKPWRQ Z DV
FRP SGMG LQ $CAMRDD® W f VSILDO& MV
P DNHV WY WKPXMUH WH Z RUGY VBEMMWE DMMG
VRZ HU DQG D OQGP DN DFKIHYHP HQWIQ YHUAEDO
XEDQMVP W IXQFWRQY DV D PIHGXWH
GHYHBRSP HQN RUDQIHG IQR QCH R @GQGUEDO
YHWFDO ][RV RU  QHIKERWKRRGV  FROEIQQY

RIIEH VSDFH UABIO D O] XU KRMO - +RWMO DQG
SXETF REVHYDWRQ GHFNV  7KH VKDSH Rl WH \RZ HU
VKRZV D EHDXWXO IQMIUDWRQ EHE HHQ WH
DUFKIWIFVWUDCDQG VWWKFWWIDOGHWLI Q

6KDQIKDL IV VIWDMG 1Q D UWHIIRQ VXVFHSWE®! \R
VHWP IF IRFHV & XFIDD® \WH \RZ HULV EXIOVRQ \WH
KMRUED® VRIW DOXYIDOVRIOR! WH <DQIWH 5 LYHU
GHWD 7KLY VRIOFRQGMRQ VW QLIFDQ® DP SAIHV \WH
FKD@®IQJH IRU IRXQGDIRQ HYIIGHHY DV VRWAVR®Y
FDQ GUDP DWFD® LQFUHDVH WH GHVAKPWYH HIHFW R
VWP IE ZDYHV OGDGQ) \R DMXHV OH VM
DP SQIEDARQ Z KHH JURXQG VKDNQ 1V IOQMOLIHG
DQG SRMOMO@ XHDFWRQ HYHQ GXUQ) P RGHIDWM
HDUWTXDNHY  $V D UAVXWV WH \RZHWV G-MJIQ
QHHGHG \R DGGUHW ERW WH IP P HGIDM HIHFW R
VHVP IE WHP RY DQG WH XQGHWOIQ) JURXQG

IOADEION SRVMRQQI WH IRXQGDMRQ A VAMP DV IW
IRUHP RWADQG P RWAYMIOVDIHI XDUG

H U
UWKT
WK H

6WUQEQ) \BODW P HWAY WH 6 KDQJ KDL 7RZ HULY QRABMADQ DUFKIWIFWUDOZ RQGHU® WY D A P ERCR
KRZ HQIIQHHUQ) LQQRYDMRQ P HHW WH IRFHV R QDMUH / RFDMG 1Q RQH Rl WH P RWG QOP IF DQG
VH\P [FD® DAWH WHIIRQY R HDWM®D &KIQD WH \RZ HIV GHMIGHY KDG VR HQUXUH WDWAKLY VXSHYBO
MKPWUH FRX@ Z MOMIIQG SRZ HIXCHDUWT XDNHV Z MRXWFRP SURP IMQJ VDIHW RUFRP IRW

6 KDQI KDLV VRIOFRQAMRQY FRP EIQHG Z W WH FKD@IQIHV R Z IQG DQG VHVP [E ®DGV P DGH WH \RZ HIV
GHMIQRHR! WH P RWIDP EIMRXV HQJIQHHIQ) SIRMFW R WH  WFHQMUY




6HLVPLF 6SOHQGRXU

6 KDQIKDL @V 1Q D P RGHUIDWA HDUMTXDNH ] RQH Z KHUH WH JURXQG DFFHBIIMRQ FDQ WDFK XS \R~ J

GXUQ) DVWRQ] VHWP IE HYHOW

$ AMRXI K CRADV HDWMTXDNH SURGH DV Z HAMUD & KICD WH VRIVD@XYIDOVRIY EHQHDW 6 KDQJ KDLFDQ DP S@\

JURXQG P RIRQV ) RUDEXI@IQ) RYHU P HMY B WL FDQ BDG \R OUH VZ D\ LQJ DQG VHURXY VWKFXUDO
VHW

' AV QHY IRTZ HG WH & KIQHVH 6 HVWP IF ' HVLJIQ&RGH * % DQG DGRSWG WH SHURWP DQFH
EDVHG VHWP IF GHMJQ 3%6' SKIBVRSK\ WDWFKHFNY KRZ WH EXITIQ] SHURWPV XQGHU GLIHHQW
HDUTXDNH GIVHY' IDWHUWDQ UHDIQ) RQD RQMVIP S®! IRUFH FDBXOMRQY

6 KDQIKDL 7RZ HU WEIQGV RXWIRU W HDWMTXDNH UMOHCFH GXH \R W LQQRYDWYH VMKFWWUDO A AMP
DHURG\ QDP IF VKDSH DQG DGYDQFHG GDP SIQ) WIFKQRBILHV Y LIXWH  WDWKHS WZ MOABQG VHWP IE
IRUFHV

" HIUHH 7Z IMW7KH \RZ HUVSLLDY D \REICRI

GHIWHHV ILRP EDVH R FURZ Q 7KLV \KDSH
Z DV FKRVHQ \R GUDP DWFD® WHGXFH Z 1QG BDG
DQG \R P QP [} H WH VRWMRGQDCH HAW FDXVHG E\

Z1G YRWHY D EHCH MWDWRDQVOMWY GUHA®
W VHWP |F UMOHOFH 5 HHUWR 1LJ XUH
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