ezho
" o) ARDaéZEE@e Ve glaaxdhadalhce

- AAA, AYACE AT YCAA AL 1A Y,



AAADC

. HBRPH VR WH . QRZ BIGIH * XIGH IRU ' LRQH 2 SHIDWRQV 1O
JQGD D FRP SUHKHQWYH DQG SUDRWEDOLHVRXURH IRUDVSIUIQI DQG
FHUMIHG GLRQH SIBW  HOAHSUHOHXW DOG HOWXMDW 7KLY
IXIGH IV WRXJKWX@® RDIWG VR SURIGH HWHQOWDONQRZ BIGIH
W@ DQG IQUIKW IRU QDYLIDWQJ WH G\ QDP IF ZRUG R GLRQH
RSHIDMRQV 1Q ,QGD )WRP XQCHUAMBQGQ) WHIXOMRQV DQG
FRP SIDQFH VR P DWMUQ] VDIHW SIRRFRY DQG H SRUQJ
EXMOHW RSSRUMQMEV WY ERRN VHUYHV DV D JR VR P DQXDOIRU

ERW( EHJLOQHY/ DQG SURIHWIRQDY

7KH GLROH IOGXVWW 1Q ,QGD LIV WDSIG® HYROIQ) Z W GLRQHV
EHFRP 1QJ LOMIWDOWR LOGXMMHY VXFK DV DIUEXGMUH  VXUH 1O
FROMXPARQ DQG ®RIMAEY $V WH DGRSWRQ Rl GLROHV

DFFHOLDMY WH QHHG IRU Z HOADIOHG DQG IQIRWPP HG GLRQH
SIRW KDV QHYHU EHHQ JUHDWU 7KLY JXIGH LV GHMJQHG VR EUGIH

WH NORZ ®IGJH JDS DQG HP SRZ HU SIBW Z W WH VRRY \WH,
QHHG \R H FHAQ WLV WDQM RUP DAWYH | LHTG

7KH' WROH 31RW $\WRADMRQ Rl ,QGD ' 3$, LV GHGIEDMG VR WH
SURIHWRQDQILRZ W RI GLRQH SIEBW DQG WH GHYHRSP HOWRI WH
QGDQ GIROH HRAWMP  7KIRXJK FROWDXRXV [P SIRYHP HOW
Z H VAMMYH VR SURYIGH XSGDWG NQRZ GIGIH | DAQIW VNOEXICQJ
SWRIWDP V DQG DGYRFDM IRU WH LOWIUDARQ Rl EHVWSIDPWEHY
DALRW WH LOGX\V

7KLV JXIGH IV RQH Rl P DQ\ \WMSV VRZ DG RXU FRP P W@ HOW\R
|IRWMUQI D LREXVDQG WUYIQ] GLROH FRP P XQIW 1Q ,QGID

: H KRSH WL/ ERRN IQVSILHV \RX VR H S®RWH WH HOQGBW
SRWEIOMN R GIROH WIKQR®J\ ZKIBI DEKHUQI VR \DIHW

FRP SIDOFH DQG HWIFDOWRQGDLEY 7RIHWHU GMY WKDSH WH
I XVMUH Rl WH GLRQH HFRVL VWP 1Q,QGID

+DSS\ 101

' LIRQH 3IRW $\WRADWRQRI ,QGID

$XWKRUV &RQWULEXWRUV 9LMD\ 7HMD 5HGG\ 1DOLPHOD

6
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' LIROHV RU P RWH DFFXUDMD WHHUHG \R DV 8 QP DQOHG $HUDO
6\\WP V 8$6 DQG 5HP RWMD 3LERWG $ILRDIWE\ VWP V 5336 1O
OGD KDYH WDOMRLP HG ILIRP  QIFKH WIFKQR®J\ VR DQ HWHQWDO
VRRODFLRW P X®S®! IQGXMMHY  7KHVH DHUDOP DFKIOHY RQFH
UHVWIAMG WR P 1IN DSSGDMRQV DIH QRZ Z1GHO XWHG IRU
VXUH IQ) DIUEXGMH GVOWMU UHVSROWH VHEXUW DQG HYHO
FRP P HADO GHOYHY \HWEHV : W DGYDORHP HOW 1O
DXVRP DWRQ DUAFDOOW HOFH DQG LHIX@MWRY VXSSRUN, QGID
IV Z MPHWMQ) D GLROH LHYROMRQ WDWIV UHWKDSIQ) WH Z D\
EXVIOHWHY DQG JRYHUOP HOADJ HOAHY RSHLDM

cOge sae c0al @agCoeaamui i axd

JOGDV53$6 IOGXWW 1V JURZ Q) DWDQ XQSUHFHGHOWG DWW 7KH
EHDQ DARQ Rl GIRQH LHIXMARQV 1O RSHQHG GRRW/ IRU
FRP P HURDODSSTFDARQV P DNQJ IWHDMHU IRU EXVIOHWHY DQG
LOAYGXDY VR RSHDW GUD@ 7KLY WKUWKDV GG WR D ERRP 1Q
GLRQH EDVHG WRUXSYV Z IW FRP SDQIHY RITHUQI VHUMEHV VXHK DV
SUHAMRQ IDWP [QJ  IOGXVWDOIQVSHAMRQY DQG ' P DSSIQU 7KH
DIRUWGEDEION R FRQVXP HU GLIRQHV KDV DOR D@Z HG KREE\ MWWV
DG SWRIHWRQDY W HS®RWH DHUDO SKRWIWSK\  DQG
YIGHRIWDSK\ [ XUWMHUIOMIUWDWI 8 $6 LOWR P DIOWMHDP  X\WH

7KH ,QGIDQ JRYHUDP HOWKDV LHFRIQ HG WH SRWQADOR! GLRQHV
10 P RGHQI Q) VHARY @\H DIUEXGXIH XWEDQ SOQQQI DQG
GMDOWMU UIHVSROWH  3RCAHV QRZ HOFRXWDJIH WH DCRSWRQ R
GLRQHV IRU VWV VXFK DV ARS KHDOK P RQVRUQJ SHWHEGH
VSWD\ Q) @QG P DSSIQ) VXWH@MOQRH  DAR VHDURK DQG UHVFXH
RSHIDWRQV WL QULIFEDQWD [P SLRYIQJ HP HUHQR UHVSROWH WP HV



7KH ,QEDQ JRYHUP HOW KDV P SGP HOMG VHYHLDO VIADWILE
LOMDWYHY VR HOKDQPH WH DGRSWRQ XVH DQG P DQXIDPWUQJ Rl
GLRQHV DQG GLRQH WIFKQR®J\ [QWH FRXQM  + HH DUHVRP HNH\
AMSV VINHQ

Aalid 14 @Dcs Zee

' LROH 5X®V 7KV LHIXOWRU 1P HZ RWIN VP STIHV WH
DSSWRYDOSIRAHW 1RU GLIRQH RSHIDWRQY MIQUIFDOW LHGXAQJ
EXU-DXAUDAE KXUGBN ,\WDOR RSHQV XS QHDUD R ,QGEDQ
DIVSDAH IRU GIROH IWIKW XS R | HHW Z IMRXW VSHADO
SHP MRQV SWIRP RWQJ FRP P HIADOX\DIH

BVIDV / HYHO' LRQH 3RQFLHV 6HYHLIDOMIWMY LOFOGIQ) $QGKWD
3WGHWK + [P DFKDO3WGHWK 0 DGK\ D 3WDGHWK DQG P RWH KDYH
IOARGXFHG WHU RZQ GIRQH SRIAHV DIP HG DW DMDPAQ]
LOYHWR HQW DOG HABEQKLQ) GFDCP DQXI DRMUQI KXEV

) LODQFIDO ,QFHQWYHY  3LRGXPUARQ/ IONHG  ,QFHOMYH 3/,
6FKHP H / DXQFKHG 1O Z W DQ [QMDODIRFAMRQ Rl
ALRUHV WLV VAKHP H LQPHQWA] HV GRP HVIAE GLROH P DQXI DRMUQ]
7KH JRYHLOP HOAS@QV VR VI QULEDOWD LOFUHDWH IXQGEIQJ [RUWH
VHRRULQ | XWULH EXGIHW

8 QRUMXQDWI® DNMWH WP H RI FRP SIIJ WLV ERRN WLV QRW
Z RINQJ DVP RWI WH ,QEDQ 7& ' UIRQHV DUH MWIP SRUMG SDUNV
DWHP E®IG KHH EXWKIQIVDWH [P SLRYIQJ

' LROH 6KDNW 6FKHP H 7KLY LOWDWYH HOFRXUDIHV VWBUXSY \R
GIYHIDIH GLRQH WIKQR®J\ DRRW YDURXV VHRRY/ VXFK DV
DIUEXGMUH DQG ®RIMAEY ,WSLRP RMV WN@GHYHBRSP HOMHDWG
WR GLROHV DW,QGXMMDO7WDIQIQ) QWMWY 7,V DQG DIP V R
HWEEQK D ' URQH DV D 6HWFH P RGHO

P SRUN5HIX@VRQV 7KH ,QGDQ JRYHUP HOWKDV [P SRVHG D
EDQ RQ WH [P SRUMRI FRP P HIADOGLIROHV Z W H FHSWRQV IRU
GHHQH DQG 5 ' ZKIK LIV IOMQGHG R IRWU @FDO
P DQXI DAMUQJ DQG UHGXAH GHSHQGHOR. RQ IRUHLIQ SURGXFW
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$ JUFXOXLDO' IRQHV 7KH JRYHLOP HOWKDV @XQRKHG VSHALLE
SWRIWDP VANHWH . MDQ' LROHVAKHP H Z KIFK SLRP RWV WH X\H
R GIRROHV IRU DIJUEXGXWO SXIBRWHV IQFOGQ]  SHWHAGH
VWD Q) 7KLY [QMDWYH 1V SDUARI D ELRDGHU HITRUMR LOWU DM
GLRQHV QR YDURXV DI UEXGUDCSLDPAEHY

7KH 1DPR ' WROH ' LGL 6FKHP H 7KLV VFKHP H HP SRZHW/
ZRP HQ ®IG 6HD+HS * LRXSV 6+* V E\ SWIRVIGIQ] GIROHV IRU
DIUEXGMUDOXVH RITHUQJ DQ WXEMG DQG WDIQQJ : MK D
EXGIHWRI ARUHV IWDIP V VR HOKDQRH LOFRP H WILRXJK
UHQBOVHWEHY SRWOWDE JHOHDAMY — ONK DQQXDA | RUHDRK
6+* LQYROHG

(YHOW DQG $Z DWHQHW &DP SDLIQV 7KH %KDWDW ' LRQH
0 DKRWDY LV D \LJ QUIEDQWHYHQARLI DO HG E\ WH JRYHUOP HOWIR
VKRZ FDVH GLROH WIRKQR®J\ DQG HGXFDM WENHKRGHY DERXW
THMQI DQG HP SE\ P HOWRSSRUMQMHY 1Q WH VHRRU

SHVHDUFK DQG ' HYH@RSP HQW 6XSSRUN 7KH JRYHLOP HQW
HOFRXWDIHV5 ' 1Q GLROH WIFKQR®J\ WILRXJIK YDURXV VFKHP HV
WDWVXSSRUMQORYDAWRQ DQG GHYHRSP HOWZ IO WH LOGX\VW
DIP 1QJ VR SRVMRQ ,QGID DV D JBREDOBDGHULQ GLROH WIFKQRBI\
E\

7KHVH L[QMDWYHY FRBPAYHO DIP VR FUHDW D LREXVWHARVL WP

IRU GLIROH WIFKQR®J\ 1Q ,QGID HOKDQAQJ W DGRSWRQ DARW
PXOAS®! WHRARY ZKIGI ERGWUQI ®&FDO P DOQXIDAMUQ]
FDSDELOAHV



' UIRQHV DUH DOR EHFRP 1QJ [QGVSHOVDE®! 1O 1O IDMAKPMUH DQG
XUEDQ GHYHBRSP HQW( QILOHHY DQG SOQOHY XVH WHP IRUGQG
WUHYV ' PDSSIQJ DOG P RQMRUQI FROMKPUIRO WV
LHGXAQ) WH WP H DQG P DQSRZHU QHHGHG IRU @UH VFDG!
SIRVFW ,Q UHDOHWIMW DHUDOYIHZ V FDSWIUHG B\ GLIRQHV DWH
KHGLQJ SRWMQWDOEX\ HY H SGRUH SLIRSHUAHV UHP RO DGGIQJ D

QHZ GIP HQVIRQ VR WH LOGX\M

$QRWHU RXADODUHD Z KHWH 53$6 KDYH SWRYHQ LQYDOIDE®! LV
GMWMU P DQDUHP HQW DQG  HP HUHQR  UAVSRQWH ) WRP
DWHMQJ |GRG DIIHAMG LHIIRQV WR IGHOWA 1QJ WDSSHG YIEWP V
10 HDUMTXDNHV GLRQHV KDYH GIDWED® P SIRYHG UHVSROWH
WP HV 1O FUMY WDWRQV 7KHU DELON VR DFFHW UHP RM DQG
GDQIHRXY GFDARQY PDNHV WHP  HAWHMDO \VRRY IRU
KXP DQWUDQ DG GHYHY DQG WXUH@MOQRH 1Q KD DUGRXV
FRQGMRQV

6HFEXUW DOG @Z HQRUAHP HOWDIHOAHV KDYH DOR HP ELDFHG

GLROH WIKQR®J\ |RUWDIILE P DQDIHP HQW AIRZ G P RQMRUQ
DQOG DOMWMURUWM  VXUWYH@OQRH : KHWHU MW RYHOHHQI OUH
SXEQE JDKHUQIV RUSDAREQ) VHOMWYH DUHDV GLROHV SLRYIGH D
FRVWH | HPAWYH DQG H [ LFHQWZ Dy VR HQKDQPH SXETE VDIHW

0P & e 30aU 84 Ta 1 x

7KH IXWWH Rl 8$6 1Q ,QGD ®R\V IOAHGE® SWRP MQJ Z W
DGYDQRHP HOW 10  * FRQQOHPWIW DUMIEDO IQM@HOFH DOG
DXVRQRP RXV QDYLJIDARQ VHW VR P DNH GLROHV HYHQ P RUH
SRZ HUXO &RP SDQHV DIH DOHDG. H SHUP HOWQJ Z M GLRQH
W[V IRU XUEDQ WDQVSRUNV ZKI®! HFRP P HFH JIDQW DWH
LOYHVAQJ 1O DXVRQRP RXV GHIYHY GLROHV IRU QWP GBI RIDMIEY
$V WH IOGX\VW P DXUHV RSSRUXQWHY IRU FHUNIHG GLRQH

SIRW HQILOHHY DQG HQAHSUHQHXWY DUH H SHAMG VR VN UIRFANHW



$JUL 6SUD\LQJ 6RODU ,QVSHFWLR®ZDUP 7THFKQRORJ\

'LQG 7XUELQH ,QVSHFWLR®G 'HOLYHU\ OHGLFLQH 'HOLYHU\

IDQG 6XUYH\ 3RZHUOLQH ,QVSHFWYVYRYWHU ODQDJHPHQ

&RQVWUXFWLRQ ORQOWBWLYSHFWUDO ,PBRD)GE 6XUYHLOODQFH
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" LRQHV FRP H 1Q YDURXV \KDSHV ] HV DQG | XQRARQDMAHY  HDFK
GHVIQHG IRU VSHALLE SXUSRVAV : KHWHU |RU UHRUHDAWRQDOI OLQY
FRP P HIADODSSTEMRQV RU LOGXVMDORSHIMRQY XQGHIAMBQGLQU
KRZ GURQHV DUH FDWAIRU} HG KHGV XVHWY P DNH IQIRWP HG GHRMRQV
7KH' URQH 5XBV MXHG E\ WH ' LLHARDM * HOHDOR! &IMO
SYIDURQ ' * &5 JLYHV WH EHMAUFDWLIEDMRQ R GIRQHY EDVHG RQ
GHVIQ RSHIDMRQDCFRQOARODQG Z HIKW

1 OcUad@eea U 844 Tee
' LIRQHV DUH SUP DU® FOWMLIHG LW WUHH FOWAJ RUHY EDVHG RQ
WHUGHWI Q DQG | @ KWK DUDRAMUIMAFRY

$HRRSOOHV  )UHGZIQ GRQOHV WDV UVHP EGI WDGMRQDO
DILADIWHTXIUQJ) IRWZ DUG P RARQ VR JHQHDM @W7KH DUH IGHDO
IRUBRQI LDQIH P MMRQV P DSSIQ) DQG VXUYH LQJ GXH VR WHUKLIK

HQGXUDORH DQG H I LHHORA
SRVRLALDIW ' LRQHV HTXISSHG ZIW WRWRY RU SIRSHBLY

HODE@ YHUAEDOVBNHRII DQG @QGIQ) 972/  7KHWH LOQFOGH WH
Z IGHD XVHG P XGMRVRUGLRQHV VXK DV TXDGFRSWLY KH DFRSWLY
DQG RARFRSWLY NQRZ Q | RUWHUMBELON DQG P DQHXYHUDELDN

+\EUG ' LROHV  &RPEIQQ] WH IHDMUHV Rl I[HGZIQ) DQG
LRRUIADIWGLROHV K\ EUG GLRQHV VIINH RI1 DQG @QG YHIAED® @\H D
P XGRVRU EXWADMWRO \R 1] HG Z IQJ 1@ KW RUEHWMAJDQIH DQG

HI | LELHOR

( DAK Rl WHVH FDWIRUHV KDV IW RZ Q DGYDOWUIHV :  KI®B! DHIRSOQH
GLROHV FRYHU YDW GMEQRHV HIAHO® RWRIADW SURYIGH
VXSHURU FROAWROLQ FRQIIOHG VSDFHV DQG K\ EUG GLRQHV RIIHU

YHI/DAWDN 1Q GLYHWH RSHIDWRQDCHQYILRQP HOW



&0 1 OcpUadimeall 844 e

% RQG GHMJQ GLRQHV DWH IXUMHU FOMMLIHG EDVHG RQ WHU
RSHIDWRQDO FDSDEIOAHY DQG WH GIYHO RI KXP DQ FRQWRO
IOYROHG

S5HP RO 3LRWG $LLFLDIWG\ WP 53$6 7KHP RWIFRP P RQ
WSH Rl GIRQH DRAYHD FROAR®IG E\ D KXP DQ SI®WWMIRXIK D
UHP RM FROAR@U RU JIRXQG WIMRQ 7KLV FDMIRU  LQFOGHV
FRQUXP HU GLRQHV FRP P HADO GLIROHV DQG  LOGX\VMDO 53$6
XVHG | RUDSSTDMRQV @\H DHUDOSKRRIWDSK\  VXUHMOQRH DQG
P DSSIQJ

0 RGHO53$6  6SHALIED® GHWIQHG IRU UIHVHDURK  HGXFDMRQ
DQG KREE\ MWVXVH WHWH GLRQHV GR QRWUHTXWWH FRP P HIADO
DSSIRYDY EXW P XW DEKHH VR VDIHW DQG  RSHUIDWRQDO
IXIGHIDHV

$XVRQRP RXV ' (RQHV 2 SHDM Z IMWRXW GULHPW KXP DQ
LOMIYHOMRO HOIQJ RQ SWH SWRIWP P HG IQKWSDWY DG $,
GUYHQ QDYLIDMRQ 7KHVH GLROHV WHTXWH VSHADO SHIP MRQV
IRP ' *&p GXH WR WHU SRWQWDO [P SDFW RQ DIVSDFH

P DQRIHP HOWDQG VDI HW




1 DaailidOcaa pOazx 44 E AUc

. HIKWFOWLLIEDARQ S@\ V D AXADOLRG 1Q GHWLP 1QIQ) TEHOMQJ
LHTXIUHP HOW RSHIDARQDO@P W DQG LHIXOWRU FRP STDOFH
7KH ' LRQH 5XGV FOWMIRU H GIROHV QR ILYH Z HIKW
FOWHV

1DOR' (ROHV 0 J  7KH @KWMAWDWIRY FRP P RQD XVHG
| RUUHFUHDWRQDA OLQJ DQG VR GLROHV 1 DOR GLRQHV DULH H HP SW
ILRP  UHIMMADWRQ DQG TFHOMQI EXVWP XVAQRWH FHHG  THHW

P HWLY DOWXGH

OWFR' WROHV J NJ  7KHVH GIRQHV DIH SRSX@U IRU
SKRWRIWDSK\ KREE\ 10IQ) DQG @KWRP P HIADOK\WH 2 SHDWRWY/
P XVWUHIMMU WHP  DQG IR@Z EDME RSHIDWRQDOUHVMEPWRQV
IOFXGIQI DP D[ IP XP DOWXGHRI  [HHW P HWLY/

6P D@ ' WROHV NJ NJ +HDYIHU GLRQHV XVHG IRU
FRP P HUADO DSSTMRQV VXK DV DIUEX@YUH 1O IDVAXPAXH
IOVSHAMRQV DQG  IQGXVMDO VHREXUW  3IRW RSHIDAQ] \P D@
GURQHV LHTXILH D 5HP RWM 3LGW&HUNIEDM 538&

0 HGXP ' WRQHV  NJ NJ ' FMJQHG IRU FDUR
WDQVSRUNGVDWMUUHVSROVH DQG GH HQVH DSSTDMRQV P HGIXP
GLRQHV LHTXILH ' * & DSSWRYDY DOG WEWFRP SCDQFH Z W
DYIDAWRQ J XIGHIDHV

EXUHMD WH SHWP IWSWRYIGHG E\ ' *&$ IRU P HGXP FDW
GLROHVIVXSVR  NJ DERYH WLV UHTXILHVWSH LDWQJ VR RSHLDM
/DUH' (ROHV ! NJ  7KHKHDYIEMAFDW XVHG SUP DUG® IRU
PIOBY KHD GXW @®RIMAEY DOG  DGYDORFHG  LQGXAMDO
RSHIDWRQV 7KHVH GLRQHV DUH VXEMPMR H WQWYH UHIXOWRY
RYHUAI KVWDQG VDI HW P HDVXUHV

7KH Z HJKWFOWILIFDWRQ KHBV HOVXWH WDWHDRK FDWIJRU R
GURQH LV RSHIDWG VDI HO DQG Z IWILQ W GHMI QDWG @P MMRQV
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"WIROQHZIW P O IP XP VNHRI Z HIKW UHDWMUWDQ NJ Z lOEH
RSHIDWG Z I $ LLRDIWS XBV
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6HOPWQ) WH UJKWGLRQH GHSHQGV RQ \ RXU IOMQGHG X\WH

RSHUIDARQDOWHT XIWHP HQW DQG LHIX@OWRY FRP STDQFH + HHV
D TXIEN JXICGH

) RUYHIIQOHW  +REE\IMW 1 DQR DQG 0 [FLIR GLRQHV DWH
IGHDO RIIHUQ) HDW KDQG@ ZIMK P IQP DO LHIXDWRY
UHVMPWRQV

)RU 3KRWRIWDSK\  9IGHRIWDSK\  SRWRIADIW HVSHAD®
TXDGFRSWY SWRYIGH WEE®! |QKWDQG KLIK TXDOW [P DILQJ
FDSDELOAHV

JRUO DSSIQJ  /DQG 6XUH\V  )ILHG Z1Q) RUK\EUG 972/
GLRQHV DUH ERVWIFRYHUQI @ H DUHDV H I IEHQWD

JRU $JUFXOXWH  ,QGXWMDO 8VH 6P DD DQG P HGIXP
GLRQHV Z WK SD\ (DG FDSDELDAHV VXSSRUASUHAMRQ DI UEXGMH

VSWD QI DQG LQGXMMDCP RQVRUCQ]
) RU/RIMIEV ' HQYHU  +\ EUG GLIRQHV DLH GDGQI WH Z D

1Q FOU R WDQVSRUADQG OMAP 1B GHOYHY VRAWRQV

8 QGHUMXQGQJ WHWH FOWLLFDWRQV D@RZ V GLRQH RSHIDWRUD/ WR
D Q WHU FKRIFHV Z W GUDOWHT XIUHP HOW DQG RSHIDWRQDO

HILELHOR







































































































































