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7LWOH O\FRELRWD LQ WKH JDOOHUIZHWRW RXKAD W
'XIRXU

$XWRU IXELMD aJHOD

$GUHVD DY $ * ODWRA&AD % .DUORYDF

OMHVWR L] )DNXOWHW aXPOWHKWRDRIGMNM G HXpLOLA

9UVWD REN 'LSORPVNL UDG

OHQWRU 3URI GU VF %RULV +UD&RYHF

.RPHQWRU| 'U VF -HOHQD .UDQMHF 2UORYLU
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2EXMDP VWUDQVPLMWDEOLFRNRQJUDMRGD OLWHUL

.OMXPpQH U 7UHSWRSODW MKYLR[WLXMNDVWL VUPLND

.H\ ZRUGV | 7TUHSWRSODWDSPEWRMXD XHHWOH [IXQJDO

6DAHWDN | -HOLQ YDOMNDVUWSWRSOIDWIWS XN\H RV HDADXQ

SDOHDUNWVYPWHNDUDWMRML RELWDYD X
JHPOMDPD QLMH RWNULYHQ %LRORJLM
+UYDWVNRM DOL L X VYLMHWX VWRJD MH
L XYMHWH SULGRODVND YUVWEDGDLIS R@ D
MHOH RELpPQH L JUpPNH X NRMHP EXA&L
SURYHGHQD XND]XMX QD REOLJDWQL RGQ
VWRJD MH QDSUDYOMHQD PLNRELRORAND,
MHOH 8MAMDY IPWHWGQLFH JOMLYD NRM
NXNFD QDM]DVWXSOMHQ LMD QMGHVSDN XIS L
FUYHQRUXERBLWEIVLY SLQLFROD

$SEVWUDFW

$PEURVLD 7ELHHBMGRS O D W\ XV RRYHX B X W K H
VSHELHV RREZR®ELG ZHHYLOV ZKLFK LQKDEL
KDV QRW EHHQ GHWHFWHG LQ DGMRLQLQ
KDV QRW EHHQ VXIILFLHQWO\ UHVHDUFK
LPSRUWDQW WR FRQWLQXH PR@OMRRU LDQ
FRQGLWLRQV RI WKH VSHFLHV ,W LV FOL
DQG GDPDJH ILU ZRRG VSHFLILFDOO\ RI \
LW ERUHV JDOOHULHV $00 UHVHDUFK WR
EHHWOH DQG IXQJL WKHUHIRUH P\FRELR(
VSHELPHQV ZDV SHUIRUPHG :LWKLQ UH
DSSHDUV LQ WKH JDOOHULHV RI WKH.DQG
VS DQG BMIOHVHIGGRIPD ANHSBL QLFROD
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,JRODFLMD JOMLYD QD KUDQMLYH SRGORJH

3UHVDYLYDQMH JOMLYD X pLVWH NXOWXUH

*UXSLUDQMH PLFHOLMD X PRUIRWLSRYH

,JRODFLMD '1.
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=DMHGQLFD JOMLYD X KRGQLIRJRAUXXVWDYX SRWNRUQMLC
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,GHQMLUDQH YUVWH JOMLYD

6ODED XVSMH4AQRVW LGHQWLILNDFLMH WDNVRQD JOMLYEC
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3RSLVY VOLND

6OLND OXAMDN MHOLQRJ YDOMNDVWRJ VUPLNDUD +UD&RYH
6OLND 5DVSURVWUDQMHQRVW MHOLQRJ YDOMNDVWRJ VUplI
ERMRP UDVSURVWUDQMHQRVW RELpQH L JUpNH MHOH R]QD|
6OLND /LPpLQND MHOLQRJ YDOMNDVWRJ VUPLNDUD X KRGQL}
6OLND OLNDQJLM KUDVWRYRJ YDOMNDVWRJ VUPpLNDUD D P
S8HQNH F G PRAMDQDLMG SRNURYQH MDPLFH PLNDQJLMD XQX
$PEURYQDLYD KBPPURMOMMYD SURELR QD SRYU&LQX YUDWQ
,QDFLR 0 / ODUFHOLQR - /LPD $ 5®RMVDOQH DVBKWMRID QP
$VVRFLDWHG ZLAXK EGROMNV2IEINFOLQH LQ 3RUWXJDO

6OLND OLNDQJLM 8HQNH MHOLQRJ YDOMNDVWRJ VUpPLNDUD
6OLND 8]RUDN GHEOD ][DUD&HQH MHOH SULMH FLMHSDQMD L
6OLND 3RpHWDN PLNRORANH REUDGH X]RUDND MHOH X ODP|
6OLND 3RPRUQH WYDUL NRULAWHQH ]D RERJDULYDQMH 0O(¢
DQWLELRWLN E FLNORKHNVLPLG * IXQJLFLG IXQJLVWDWLN
6D ,JROLUDQL PLFHOLML JOMLYD X 3HWULMHYLP JGMHOLF|
6OLND *UXSLUDQMH PLFHOLMD X PRUIRWLSRYH

6OLND S8UHYDM 7LVVXH /\WVHU ]D KRPRJHQL]DFLMX PLFHOLM
6OLND OLNURHSUXYHWH VD X]JRUFLPD '1.

6OLND BRVWXSDN VXaHQMD '1. X WHUPREORNX

60OLND 8UHYDM ]D 3&5 VD XNXSQR X]RUDND X]RUDND '1
6O0OLND (OHNWURIRUHWVND DQDOL]D 3&5 SURGXNDWD QD D.
60OLND XOWDKQELXBIMY¥H RIQDpHQR FUQLP REUXERP

60OLND YyLVWH NXOWXUH PRURPUWVWSTFSWOL Y GHQWHRRIOM UDQLK N
6OLNDYyLVWD 6NXIQWXPWPIDHOODREKDMRIHMEQRVFUYHQLP REUXERP
60OLND yLVWH NXOWXUH SOLMHVQL GRELYHQLK L] X]JRUDND



S3RSLY WDEOLFD

7DEOLFD =DMHGQLFD JOMLYD X KRGQLPQRP VXVWDYX SULS
_H\KDQL
7DEOLFD =DMHGQLFD JOMLYD X DVRFLMDFLML V KUDVWRYL]

TDEOLFD 9ULMHGQRVWL YROXPHQD SRMHGLQLK VDVWRMDNI|
7TDEOLACMHVBL ODQpPDQH UHDNFLMH SROLPHUD]RP 3&5
7TDEOLFD 8]RUFL PLFHOLMD REXKYDUHQL SRMHGLQLP PRUIR
7TDEOLFD 3RSLY GRELYHQLK YUVWD JOMLYD
TDEOLFODRUIRWLSRYL L SUHWSRVWDYOMHQH QDMVURGQLMH
VHNYHQFL

7TDEOLBRSLVY PRUIRWLSRYD pLML 3&5 SURGXNWL QLVX XVSMH:

SRSLVY JUDILNRQ@D

*UDILNRQ %URM LIROLUDQLK PLFHOLMD SUHPD GXELQL SRO
MHOLQRJ GHEOD
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-HOLQ YDOMNDWWWR/IYPDWDERKR[\XUXBULSDGD UHGX NRUQMD
SRGUHGX 3RO\SKDJD SRURGLFL VUpPLNDUD SODW\EBRXLGD
7 U HRSSW D WA SXOW H U SUHPD :RRG

7 RWXWOD/PMHUQR MH UHFHQWQR RWNULYHQID 30O B OMI/NNX L [BNUL
PXaMDXUVWH 6O0OLND XORYOMHQ MH SRPRUX IHURPRQVNH N
6MHYHUQL 9HOHELW JRGLQH D ]JDUDAHQL MHORYL WUXSF
JRGLQH 8 GYD ]DUDAHQD WUXSFD XRpHQL VX VSROQR JUHO
R\ XUMW NRUQMD& NRML MH VYRMRP ELRORJLMRP YH]DQ LV
SUHWSRVWDYOMD VH GD SULGROD]L VDPR X MHORYLP VDVWF
UDVSURVWUDQMHQ X 3DOHDUNWLpPNRM UHJLML G6OLND QD
REXKYDuUD SRGUXpMH (XURSH 6UHGR]J]HPOMD VMHYHUQH $I1UL
MH X 3SBLUHQHMLPD .RU]JLFL MXJX ,WDOLMH L *UpPNH XX 60RYI
VXVMHGQLP |JHPOMDPD 6ORYHQLML L %RVQL L +HUFHJRYLQL
QLMH |DEMIIMEKAEAQURAR RNUXAHQMX +UYDWVNH LDNR VDVWRI
SRGUXpMLPD QSU $XVWULMD A4AYLFDUVND yH&ND 3ROMVND
+UDAaRYHF L )UDQMHYLU



60LND OXAMDN MHOLQRJ YDOMNDVWRJ VUPpLNDUD +L

=

60OLND 5DVSURVWUDQMHQRVW MHOLQRJ YDOMNDVWRJ VUPLNDUD
UDVSURVWUDQMHQRVW RELPpQH L JUpNH MHOH R]QDpHC



8 +tUYDWVNRN\>MBEMMULYHQ X EXNRYR MHORYLP VDVWRMLQIL
6MHYHUQL 9HOHELW 13 5LVQMDN L 13 3SOLWYLpND MH]JHUD X I
KRGQLNH X GUYX RELpQH MHOH 8 KRGQLFLPD VX SURQDVHQ
PXWQR ELMHOH ERMH L PQRAWYR OLpPpLQNL EOLMHGR axXWH ER
REOLJDWQL MH NVLORPLFHWRIUDIUHQVWRELWRRFDWUIDO MHYDIPNDH W
YUVWRP +USLFH ELMHOH QLWDVWH SLOMHYLQH QD MHORYLP
RG SRX]GDQLK GLIHUHQFLMDOQLK VLPSWRPD QDSDGD -HOLQ
QHGRYROMQR LVWUDA&HQD VWRJD GRVDGD&aQMD LVWUDALYDC
WUHED LQWHQ]JLYLUDWL L VYDNDNR QDVWDYLWL +UD&RYHF

6O0OLNDLPpLQND MHOLQRJ YDOMNDVWRJ VUPLNDUD X KRGQLPpQF

8QXWDU UHGD &ROHRSWHUD SUHPD aWHWQRVWL L XVSMHAaQTF
NVLORIDJD L NVLORPLFHWRIDJD 6FRO\WLQDH L 30DW\SRGLQ
X]7 RI\XUSVLGROD]L MR& VDPR MH G Q D3mDWR S ¥A\R PINERQ.G HXW N

KUDVWRY YDOB NPWW EEROHIVNDQL MH NRUQMDA& NRML QDS
MDVHQ OLSX SLWRPL NHVWHQ L WUHAQMX 2GUDVOH MHGLQ
SRNULYHQRJ ULMHWNLP &XiNDVWLP GODpLFDPD $GXOWL VH
L]JUL]D GXJDpNH L [DYRMLWH KRGQLNH &HQND X KRGQLFLPC
SLOMHYLQX /LPpLQNH QDNRQ KUDQMHQMD L GRVL]DQMD SRVON
X NRMRM VH NXNXOMH NUDMHP MHVHQL ,PD MHGQX JHQHUDF



2ED NXNFD MHOLQ L KUDVWRY YDOMNDYREWURVOENDDP IV XN KM
SUHQRVH SRPRUX VSHFLMDOL]JLUDQRJ R\WIDDQIDEE® LANIIND QONRMD
NRG RYLK YUVWD QDOD]L QD OHYyQRM VWUDQL YUDWQRJ awL

100 um

60LNCLNDQJLM KUDVWRYRJ YDOMNDVWRJ VUPLNDUD D PLNDQJLM
FG PLNPRIAMMND G SRNURYQH MDPLFH PLNDQJISWME XRMAWDU NR
JOMLYD HPPURM@®@EBMYD SURELR QD SRYUALQX YUDWQRJ @aWLWD XJ

8VSRUHGEMM MHDIQBRIDVWRYRJ YDOMNDVWRJ VUpPLNDUD XND]J:
OLNDQJLM NRG KUDVWRYRJ YDOMNDVWRJ VUpLNDUD MDMROL
JRUQMHJ GLMHOD YUDWQRJ a8WLWD =DELOMHAHQ MH NRG REL
—P QHJR NRG PXAaMDND [ —P 6DVWRML VH RG VIHU
RNUXJOLP VSRUDPD REOLJDWQD VLPELR]D NXNFD L JOMLYH
UHODWLYQR JODWND L LVSXQMHQD aOLMH]GDPD aWR XND]XMt
L RVMHWLOQLK pYRURYD $QDWRPVND JUDYD L GHWDOMQD
QDMUD]YLMHQLMX IRUPX PXWXDOL]JPD SRWNRUQMDND L JOML"

OLNDIFJLR[\XVRVYpPDQ MH JRUQMHP RSLVX D 3 DMODE®DKBGDUD ]
VH X VUFROLNRP REOLNX PLNDQJLMD QD YUDWQRP aWLWX &H



60LND OLNDQJLM @8HQNH MHOLQRJ YDOMNDVWRJ VUpPLN

6LPELR]D SRWNRUQMDND L JOMLYD

6LPELR]D X YDULMDQWL PXWXDOL]PD REOLN MH X]DMDPQH L
NRG NRMLK MHGQD YUVWD X RYRP PHYXRGQRVX ASUXA&D XVOX
LXLWRMPLVOX LPD SRWHaANRUD :LNLSHGLD A8B8VOXJH3 NRMH
X]DMDPQRM LQWHUDNFLML VX SUHKUDQD ]DaAaWLWD L aLUHQM
GRN JOMLYH PRJX UD]JJUDGLWL ELOMQH SROLPHUH LOL REUD
SRWNRUQMDFLPD ]D NRQ]JXPDFLMX 7DNRYyHU JOMLYH PRJX !
SURL]J]YHVWL VSRMHYH &WHWQH ]D GUXJH DQWDJRQLVWLpPNH
KRGQLFLPD X GHEOX pLPH RODN&GDYDMX L XEU]J]DYDMX QMLKF
JOMLYD L |DAWLWX OXWXDOL]DP JOMLYD L SRWNRUQMDND PR
RED RUJPD YLAH QLVX VSRVREQD SUHALYOMDYDWL VDPRVW
UD]YRMHP PRUIRORAGANLK SULODJRGEIR NKIRNGDDXONRD FORIQ DA DMQ MD
VNXSLQDPD L JXELWNRP VSROQRVWL NRG SRMHGLQLK PXWXD

SRMHGRYWINRUQMDFL SUHQRVH JOMLYLpPpQH VLPELRQWH L VSRL
X YLVRNR VHOHNWLYQLP RUJDQLPD PLNDQJLMLPD *OMLYH
GX&aLNRP L VWHUROLPD %LHGHUPDQQ L 9HJD



3RWNRUQMDHQGIRFRMRIMX YWHVWR VX X VLPELRWVNRP RGQRVX
IDMpH&EUH JOMLYH NRMH'IBRODREF WE SORVGX LI E P ) BL\GES
&\EHUOLQGSBHUBRSLY JOMLYD NRMH VX ]DELOMHAHQH X K|
'HQGURFWRRAWKRSK\VLXP FHUXVVDWXP 6WHUHXP GUXXWD S D'
QHLQGHQWLILED QG RFHONUWOMHGQHUD DPHULFDQD +\SRFUHD F
YLULGH 3HQLFLOOLXP FKDUOHVLL 3 SXOYLV 3HQLFLOOLXF
3HQLFLOOLXP GHFXPEHQV 3HQLFLOOLXP SXUSXGRXHJEXP
QHLGHQWLILFLUD@HQ YBMISH XIBRBXRP\FHY UDGLFXV 7 YDU
ELVSRHIUIWSV 'RKHW L VXU

.DRSULPMHU PXWXDOL]PD SRWNPEQRDNMLEDYPROHLSAME KEL
\ORVDQGUXV FUR WML X¥WUFXQXWQD LQYD]LYQD YUVWD SRWNRUQ
DNRML MH X VLPELRWVNRP RG®RENXRW®HP E UL RQIMHDI RIDH MVHD ® Dp |
PLEFHOLMHP RYLK JOMIPYEN RMXMY YD R DURBWLYQH LQYD]JLYQH
YHOLNH 8WHWH ELOMFL 3URGLUX X NVLOHP JGMH FUSH KUDGQ
LVKUDQX SRWNRUQMDFLPD

6LPEHFRHDORYQMLYD L SULSDGQLND SRWSRURGLFH

2YDM VH REOLN VLPELR]JH VDVWRML RG W]Y DPEUR]JLMD NX
L]JJULIDQMH GUYQH WYDUL L |IDMHGQLFH $OMLR\DPOBIGE YN-R MHKGWR
KRGQLND X GUYX VWDEOD GRPDuUuLQD WUDQVSRUWLUDMX
PLNDQJLMLPD LOL PLFHWDQJLMLPD VPMHAWHQLPD QD SRGUX|

$PEURYQMLYH VX GLPRUIQH L PRJX URWPWIR X XGV D YRCEVDLADD LD
PLFHOLM 6PDWUD VH GD MH DPEUR]JLMVND IRUPD QDVWDOD
DGXOWLPD L OLpLQNDPD 6SHFLMDOL]JLUDQH VX L SULODJRY
XYMHWLPD

8KRGQLPpQLP VXVWDHMLEWDRNMBIDHD SXL GROD]H L GUXJL URGRYL
WH VH SUHWSRVWDYOMD GD |[DMHGQLpPpNL SRVSMHaAXMX QDSDC
VX QD SULPDUQH L SRPRUQH



BULPDUQH VX XVNR YH]DQH X] NXNFH VLPELR]JRP L WUDQVS
VLPELRQWX 'RPLQDQWQH VX X KRGQLpPpQLP VXVWDYLPD NXNF
NDR KUDQD PODGLP OLpLQNDPD .XNDF LP SUXA&D ]DaAWLWX L
GUXJRJ SRWHQFLMDOQRJ GRPDULQD 3ULPDUQH DPEUR]LMVN
RVMHWOMLYH QD vXaxXx WH LK MH WH&GNR SURQDUL L]YDQ KRGQ
$PEURYQMLYH VX SULYUHPHQH SUROD]JQH L QLVX VSHFLMDO
QDVWDQLWL L QDNRQ UD]JYRMD MHGQH JHQHUDFLMH KMXNFD 1
PLNDQJLMLPD QHJR LPDMX VOX]DYH VSRUH SRPRUX NRMLK \
UD]JOLPLWLK RUJDQL]DPD XNOMXpXMXuL L NXNFH 2SRUWXQLYV
ODERUDWRULMX DOL VX pHVWH $PEMRQOBGMVYDDS ULDPNDURILAPP Y
DPEUR]JLMD JOMLYH SRGLMHEPEH®@N LXKQXW D b Di HMWHLQJAIH DR @R C
SKLDORSKRODPHIOIMQL YXVIDURGRYSFUHPRQUIXPD SKINPIBEUBBRYL
NY D VID/FHR LGH®R P\ F R W\U D +HQULTXHV L VXU

3RWSRURGLFD 3RRP®/\SRGLQKREXKYDUD YLAH RG YUVWD X
SRGLMHOMHQLK X SOHPHQD 7HVVHURFHULQL S$JMMDW\SRG
SRWSRURGLFH MH RJUDQLPHQ L PR]DLpDQ WM IUDIJPXQWDUQ
VDPR MHGDQ NRQWLQHQW LOL pDN VDPR MHGDQ RWRN QSU
QD YL4H RG MHGQRJ NRQWLQHQWD 9HULQD SULSDGQLND SRW
2VDP YUVWD L] SRWSRURGLFH SULGROD]L LOL MH RWNULYHQTF
QHAWR YLAH X $UJHQWLQL L MX4QRM $IULFL 3ODW\SRGLQDH
L] SRWSRURGLFH NXOWLYLUD DPEUR]JLMD JOMLYH ]JERJ KUDQ
QMLKRY UDVW L UD]JYRM RYLVH R QMLPD 9UVWH VX XJODYQF
GUYD GR |DYU4QRJ UD]YRMQRJ VWDGLMD OLpLQNH 80D] X Q
VWUDQH PX&MDND &WR XND]XMH QD MHGQX &HQNX X JDOHULN
VXVWDYD WH &8HQND QDNRQ RSORGQMH QDVWDYOMD L]JUL]DW
X VNXSLQDPD /LPLQNH VH KUDQH DPEUR]JLMD JOMLYDPD D NX
QD JODYQL KRGQLN 7LMHNRP UD]JYRMQRJ FLNOXVD PXA&MDN S
L HNVNUHPHQDWD WH pXYD XOD]QL KRGQLN RG SUHGDWRUD L
L GR QHNROLNR JRGLQD ]JERJ pHJD GROD]L GR SUHNODSDQML
XND]XMX QD VOR&HQRVW VRFLMDOQRJ SRQD&DQMD L UD]OLpL



.RPSOHNVQR GUXdWYHQR SRQDEDQMH SROBEQEXWHLXF\R P[SH U
PLMLP KRGQLFLPD QHRSORYHQH NiUHUL SUHX]LPDMX XORJX PX
]DAWLWL L EROMH UDVSRUHGLWL MDMD -RUGDO

OROHNXODUQRPLELGRRRHHRRQHPRPMRP SRWSRWYVR®IDREH QO DAX\ QR GIL G
URGRYL QMLKRYD EURMQRVW L NRUHODFLMD VBRWYRSBQ I/ NI \
NDR VHVWULQVINRPNVUIBRSEMBRVIBEXKRLUDR VHVWULQVNH JUXSH V
S3ODW\SRGLQL -RUGDO

9HULQD URGRYD L] SRWSRURGLFH 30ODW\SRGLQDH QDVWDQM>
SRMHGLQH Y3WWDWNROBRRGEPLUDMX GUYR JGUDYLK VWDEDOD QD
MH VLWDQ V PDQMLP MDPDPD EUD]GDPD L aXSOMLQDPD D X
YLAH URGRYD L YUVWDNEBREQYBH 7HENDWHADLMD QLVX LVWUDAHC

7TDEOLFD =DMHGQLFD JOMLYD X KRGQLpPpQRP VXVWDYX SULSDGQLI

30DW\SRGLQDH
=DMHGQLFD JOMLYD
52° ), 723$72*(1% 9567

=DMHGQLFD

5DIIDHOHD 2SKLR 5DIIDHOHDPRHWRIOA

$PEURVLR]\PD & 5DIIDHOHD TXHUFL I1LMH LVWU
6DFFKDURP\FH VDQWRURL
+HQULTXHV L VXU LIROLUDOL VX QHNROLNR JOMLYD 1

HI]JRVNHOHWD KUDVWRYRJ YDOMNDVWRJ VUPLNDUD WH L] KRC
SRVHEQD SRJRUQRVW SRVYHUHGD MHHIPARD$ U DRIRWQ B P EVULRP]E
3 F\OLQGUXYV



7TDEOLFD =DMHGQLFD JOMLYD X DVRFLMDFLML V KUDVWRYLP YI

*OMLYD +RGQLpPpQL OLNDQ| &ULMHYR| (JIRVNH

$FUHPRYQ%
$VSHUIMSKC
YXVDUVLS P :
*OLRFOD&Y ; ; ; ;

OXFRUDO ; ;
1IRGXOLVEBR ; ;
3DHFLORR\ ; ;
3HQLF LG ; ; ; ;
5DIIDWNGBLO ; ; ; ;
7TULFKR&HS ; ; ; ;

RWNULYHQR
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7UHSWRSODW\SBDWHRINDUMY L UD]JPMHUQR VODER LVWUDAHQD
]JDGRGDWQWRDAaLYDQMHP QMHJRYH ELRORJLMH L XYMHWD SUL(
SRWYUGLWL L GRGDWQR LVWUDALWIQRER]IQGDWRIL PXWXDWDD | DI
JOMLYD 8 WRP VPLVOX aHOBPMMORRYAEILWWULD RYWL 8RMH VYDNRIV W
FLOM LVWUDALYDQMD ELR MH XWYUGLWL R NRMLP VH JOMLYD
1DGDOMH KWMHOR VH SURXpLWL GHWHUPLQLUDQX [DMHGQLF
UHWSRVWDYNX MH GD VX XQXWDU KRGQLpQRJ VXVWDYD UD]¢
RG XOBR]JKRGQLN OHWRGROR&NL VH WR KWMHOR SRWYUGLWL S
AHOMHOR VH XWYUGLWL L VOLPQRVW PLNRIORUH KRGQLND L
WDM DVSHNW ELR PHWRGRORANL REXKYDUHQ X ODERUDWRULI



0$7(5,-$/, , 0(72'( ,675%$4,9%1-%

.RULAWHQL VX X]RUFI$ FALHHE/OMOE®L p QRIMDHIOH VUXEHQD SRpHWI
JRGLQH L X]JRUNRYDQD JRGLQH X 1DFLRQDOQRP SDL
GHEOD MHOH GRSUHPOMHQ MH QD GDOMQMX REUDGX X (QWHF
ORYQRJ JRVSRGDUHQMD QD )DNXOWHWX &XPDUVWYD L GUY
HQWRPRORA&NRP ODERUDWRULMX MH X]JRUDN GHEOD FLMHSD
&LMHSDQMH MH REDYOMHQR SD&OMLYR ]JERJ RpXYDQMD KRG
'RELYHQL NRPDGL GHEOD L SULSDGDMXiL X]JRUFL KRGQLND VX
VU&L SUHPD NRUL MHOLQRJ GHEOD VYUVWDYDQL X NDWHJRUL

FP GHEOD RG VU&L SUHPD NRUL GXELQD' QD GR FP D G
NRUL

60LND 8]RUDN GHEOD |DUD&@HQH MHOH SULMH FLMHSDQ



'RELYHQL NRPDGL GHEOD VD KRGQLFLPD VX RGPDK SR FLMHS
UbG X DWPRVIHUL pLVWRJ JUDND X GDOMQMHP WHNVWX ODP
PLNROR&NH REUDGH G6OLND

60OLND SRpHWDN PLNROR&GNH REUDGH X]J]RUDND MHOH X

, ]JRODFLMD JOMLYD QD KUDQMLYH SRGORJH

SRVWXSDN LIRODFLMH MH SURYHGHQ JRGLQH X ODPL
DODWD NRUL&A&WHQL VX VNDOSHO SLQFHWD LJOD L GDVND ]D
WH L]PHYyX VYDNRJ X]RUND KRGQLND O6WHULOL]DFLMD MH RE
NUDWNLP L]ODJDQMHP DODWD SODPHQX =D L]JRODFLMX VX N
RERJDUHQD VWUHSWRPLFLQRP PDOW HNVWUDNW DJDU QDS
VSUMHpDYD UD]JYRM EDNWHULMD L 0($ RERJDUHQD FLNORKH

NRUL&A&WHQ MH L IXQJLFLG IXQJLVWDWLN NRML VSUMHpPpDYD
6O0OLND



60LND SRPRUQH WYDUL NRUL&AWHQH ]D RERJDULYDQMH 0($ KUDQM
FLNORKHNVLPLG = IXQJLFLG IXQJLVWDWLN

=D LIRODFLMX VX ELUDQL KRGQLFL EH] SULVXWQRVWL SODY
RGDEUDQL KRGQLN VX VNDOSHORP X]HWD GYD NRPDGLuUD VWL
VX QDOLpMHP SRORAHQL QD KUDQMLYX SRGORJX X 3HWULM
KRGQLND LJORP LJOD MH XPHWQXWD L SURWUOMDQD SR VW
KUDQMLYH SRGORJH 1D GXELQL ' MH XJRUNRYDQR GHYHW K
XQXWUD&GQMRVWL SRVWDYOMHQL X SHWULMHYLK J]JGMHOLFD
WLSX KUDQMLYH SRGORJH 1D GXELQDPD " L ' VX X]J]RUNRYEL
+ o+ QD ' pbLML VX NRPDGLUL LOL EULVHYL XQXWUDaQMRYV
VYDNX GXELQX QD MHGQRP WLSX KUDQMLYH SRGORJH L QD
WH MHGDQ X]RUDN ELMHORJ YDOMNDVWRJ PLFHOLMD VX SRV
SURPMHUD PP 3HWULMHYH ]JGMHOLFH VX LVSLVDQH VLPEF
GXELQX X]J]RUND L EURM KRGQLND G6OLND 1DNRQ L]RODFLWN
NRMD MH SUHEDpPpHQD X NRPRUX UDVWD X WDPX QD WHPSHUD\



60LND ,JROLUDQL PLFHOLML JOMLYD X 3HWULMHYLP J]GMt

3UYD SURYMHUD GRELYHQLK PLFHOLMD MH REDYOMHQD
]JGMHOLFD - ' + L - ' + SUHVDyHQD JERJ NRQWDPLQDFLMH
VX SUHVDYyHQL UDGL VSUMHpPDYDQMD 4LUHQMD SOLMHVQL QD

SUHVDYyLYDQMH JOMLYD X pLVWH NXOWXUH

SUHVDYyLYDQMH GRELYHQLK PLFHOLMD X pLVWH NXOWXUH MH

JRGX®ODPLQEDUX 8 |IDVHEQH 3HWULMHYH |]GMHOLFH MH SU
L] YHULK SBHWULMHYLK ]JGMHOLFD L WUL L] PDQMLK 3UHGQRVW
LIJIORP MHU VX WR PLFHOLML NRML ]DVLIXUQR SRWMHpX L]
SUHVDYyLYDQMH MH REDYOMHQR VWHULOQLP VNDOSHORP NRMI
X ENX pHWYHURNXWD SRAHOMQR QD UXEX PLFHOLMD ]JERJ C



8]JHWL NRPDGLU SUHVDYyHQ MH X QRYX 3HWULMHYX J]GMHOLEF>
PLFHOLM SROR&HQ QD SRYU&GLQX SRGORJH 3UHVDYHQL PLF
SUHEDpPpHQL X NRPRUX UDVWD X NRQWUROLUDQH XYMHWH f

SBURYMHUD PLFHOLMD MH REDYOMHQD JRGLQH L SUF
NXOWXUH 3URYMHURP MH XRpHQR GD VH UDGL R RVDP UD]OL

*UXSLUDQMH PLFHOLMD X PRUIRWLSRYH

*UXSLUDQMH pLVWLK NXOWXUD PLFHOLMD X PRUIRWLSRYH M
JUXSIQUIDYHPHOMX PHYXVREQH PRUIROR&NH VOLPQRVWL 3URF
ERMD WHNVWXUD PLFHOLMD RERMHQMH KUDQMLYH SRGORJ
RGDEUDQ MHGDQ UHSUH]J]HQWDWLYQL X]RUDN PLFHOLMD ]D PR
SUHWSRVWDYOMHQLK PRUIRWLSRYD X PLNURHSUXYHWD V
SRGORJRP ORUIRWLSRYL VX RELOMHAHQL R]JQDNDPD RG 0 GF



60LND*UXSLUDQMH PLFHOLMD X PRUIRWLSRYH



, ]JRODFLMD '1.

,JRODFLMD 'l. MH RGUDVHQD JRGLQH X OROHNXODUQ
AXPDUVNX JHQHWLNX GHQGURORJLMX L ERWDQLNX QD )DNXO
X =DJUHEX =D L]JRODFLMX '1. VX NRULAWHQL PLFHOLML X]JDM
KUDQMLYRM SRGOR]L X PLNURHSUXYHWDPD RG PO OLFHOL!
RGYRMHQL VWHULOQLP QDVWDYNRP SLSHWH (SUXYHWH VX F
PLQXWL QD f& QDNRQ pHJD MH SLSHWRP XNORQMHQD WH
GRGDQRO SXIHUD ]D OL]X PO 7ULV PO 1D&0O PO ('7$
MHGQD VWHULOQD pHOLpPpQD NXJOLFD

OLFHOLML VX SRGYUJQXWL KRPRJHQL]DFLML RGQRVQR HSUX!
XWUDMDQMX RG PLQ X KRPRIJHQL]DWRUX XUHYDMX 7LVVXHI/\

60LND8UHYDM 7LVVXH /\VHU ]D KRPRJHQL]DFLMX PLFHOLM



=DWLP MH X HSUXYHWH GRGDQ QDWULMHY DFHWDW 0 1DS$F
RG PLQ (SUXYHWH VX QDNRQ WRJD FHQWULIXJLUDQH QD
QDVWDOL VXSHUQDWDQW YRGHQD RWRSLQD 'l. MH LVSLSHW
GRGDQ MHGQDN YROXPHQ LJRSURSDQROD — 0 (SUXYHWH
WH SBWAPUJQXWH FHQWULIXJLUDQMX QD f& L QD USP )
MH SD&OMLYR RGOLYHQ L] HSUXYHWD X NRMH MH GRGDQ OHC
VX SRQRYQR SRGYUJQXWH FHQWULIXJLUDQMX QD f& L QD
MHQRMDLVSLSHWLUDQ L] HSUXYHWD NRMH VX VWDYOMHQH X !
NDNR EL VH '1. RVX4LOD 6OLND 1D NUDMX MH X HSUXYHW L

PO ('7$ S+ NDNR EL VH '1l. X QMHPX RWRSLOD L VDpXYDOD
SRKUDQMHQD X KODGQMDN QD f&

60OLNDOLNURHSUXYHWH VD X]RUFLPD '1.



60OLND3IRVWXSDN VXdHQMD '"1. X WHUPREORNX

345 L HOHNWURIRUH]D

8 ODQPDQRM UHDNFLML SROLPHUD]RP 3&5 MH XPQDaDQD ,

SRpHWQLFD ,76 ) L ,76 SE 8] SRpPHWQLFH VX X VPMEFE
SROLPHUD]D 3&5 SXIHU S+ QXNOHRWLGL G173 PDJQHI]L
TDEOLFD 8 VYDNX MDALFX QDSUDYOMHQX X DJDUR]JQRP JH

UHDNFLMH VX XQLIRUPQL L XQDSULMHG GHILQLUDQL 7DEOLF



7TDEOLFD ULMHGQRVWL YROXPHQD SRMHGLQLK VDVWHEF

6DVWR 9ROXPHQ ]D UHDNH

7DT
,76)
.76

G173
0J &0
3&5 SXI

+v2

'062

7TDEOLFD 8YMHWL ODQpDQH UHDNFLMH SROLPHUD]F

FLNOXVD
3RPHWQ =DYU&QF
"HQDW XU 1DOLMHJ 3URGXOM
PLQ QD V QD V QD V QD PLQ QD

6SHFLILPQRVW GXOMLQD L SULEOLaQD NRQFHQWUDFLMD

HOHNWURIRUH]RP X DIJDUR]JQRP JHOX SUL QDSRQX RG 9
GRGDQD ERMD ]D YL]XDOL]J]DFLMX QXNOHLQVNLK NLVHOLQD 1
YLIXDOL]JLUDQL QD JHOX L IRWRJUDILUDQL SRPRUX 89 WUDQVL
*HO&DSWXUH



60OLNDB8UHYDM ]D 3&5 VD XNXSQR X]JRUDND XJRUDND "1. L |

'REXYHQL 3&5 SURGXNWL VX VODQL X WYUWNX ODFURJHQ 1L
VHNYHQFLUDQMD VX X UDpXQDOQRP SURJUDPX %LR(GLW RE
SURYMHUHQH L XVSRUHYyHQH GRELYHQH VHNYHQFH V SRVW
SULPMHQRP DOJRULWPD %/$67 =D LGHQWLILNDFLMX JOMLY]
QDMPDQMH SR&HOMQR MH QD QDMPDQMH GXO



5(=8/7$7, ,675%4,9$1-%

8 SRVWXSNX LIRODFLMH PLFHOLMD L] KRGQLND MHOLQRJ YDC
]JGMHOLFH VD XNXSQR NRPDGLUD WNLYD KRGQLND L EUL)
WNLYD V NUDMD KRGQLND WH MHGQRJ X]J]RUND YDOMNDVWR.
KRGQLPpQL VXVWDY 2G XNXSPRQDAGBM ODMKIYDNGMLYD SRGORJ
VWUHSWRBIODYR RELOMHAHQH D X 0 (B PRELIRNOR K IOV Y WIUGR
FUYHQR RELOMHAHQH

8 NRPRUL ]D UDVW X]JRMHQR MH XNXSQR PLFHOLMD L] WUL
GXELQL ' MH LJUDVOR PLFHOLMD QD GXELQL ' QMLK D Q

OLFHOLML SR GXELQDPD

*UDILNRQ %URM LJROLUDQLK PLFHOLMD SUHPD GXELQL SRORA&DM
GHEOD

SUHVDYyLYDQMHP PLFHOLMD X pLVWH NXOWXUH MH GRELYHQF
SHWULMHYLK |]GMHOLFD *UXSLUDQMHP pLVWLK NXOWXUD X P
RIQDpHQLK VLPERORP O L EURMHP RG GR



1DMYL&H PLFHOLMD LIRODWD MH SULSDOR PRUIRWLSX QML
GRN VX PRUIRWLSRYL L ELOL ]DVWXSOMHQL VD SR WUL L
SULGUXAHQR SR GYD LIRODWD D PRUIRWLSRYLPD O GR O
UDJ]OLPpLWLK PRUIRWLSRYD LIRODWD X]HWD ]D PROHNXODU:
SRGOR]L RERJDUHQRM VWUHSWRPLFLQRP D WUL LIRODWD O
QD 0($ SRGORHOQRMRYWUHSWRPLFLQRP L FLNORKHNVLPLGRP

7TDEOLFIRUFL PLFHOLMD REXKYDUHQL SRMHGLQLP PRUII

ORUIRY 8]RUFL PLFHOLMD
0 -+ -+ -+ -+ -+ -+ -+
0 '+ -+ -+ -+ -+
0 + + -+
0 + + -+
0 + -+
0 + -+
0 + -+
0 + -+
0 + -+
0 + -+
0 + -+
0 + -+
0 Lt
0 +
0 -+
0 +
0 +
0 +
0 +
0 +
0 +
0 +
0 +
0 +
0 '+
0 -+

- MHOBGXELQBRG&GQLNNUDBPM KRGQLND




L. MH XVSMH&GQR L]JROLUDQD L] VYLK PRUIRWLSRYD D ODC
QMLK 3&45 PRUIRWLSD QLMH XVSLR + RVWDR MH SUD]DQ
XPQRAHQH GYLMHOUNDLMH '1. 6

60DN (OHNWURIRUHWVND DQDOL]D 3&5 SURGXNDWD QD DJDUR]

=DMHGQLFD JOMLYD X KRGQLFQRPXWXXYWDYX SRW

2G XNXSQR 3445 SURGXNDWD NRML VX SRVODQL QD VHNYHC
LGHQWLILFLUDQR V SRGXGDUQR&UX VHNYHQFH RG GR



7TDEOLFD 3RSLVY GRELYHQLK YUVWD JOMLYD

3RPpHW({ 'XOML 3ULVWXS
2]QD| } 1DMVURGQLMD 3RNULY| 3RGXGD
X]RU NRULaW GRELY %/$67 DOJRU VANYHQFH VHNYHQ| VHNYHQ
VHNYHQ| VHNYH SRGXGDU

. 76) &DQGUSD )-

76) YJRPLWRSVLV | [0+

76) *UDSKLOEXP | [0+

76) YJRPLWRSVLV | [0+

76) *UDSKLOEXP | o0+

76) &DQGUSD )-

76) &DQGUSD ) -

76) 6XJL\DPDHOOLO |.<

76) ORUWLNBHO [01

76) YJRPLWRSVLV | [0+

76) YJRPLWRSVLV | [0+

76) &DQGUS&D ) -
YyHWLUL PRUIRWLSD RG V & DSFGYLHE| D QI3 V RIDRRSDONBADD) SRR EEYL M
DOJRULWPX VDIXNRGXEBDBMRRG 58BROR VH R PRUIRWLSRYI

RIQDNH - ' + EURM -+ EURM -+ L EURM



60LND.XOWXU&DIXGMIGYHVS R]JQDpHQR FUQLP REUXERP

YyHWLUL PRUIRWLSD 0 O O L O V X) RLPG. VRS IV ILL\RLBULDQGL - RN
SRGXGDUQR&UX VHNYHQFH RG QDMPDQMH GRN VH SRNU
6OLND



BOLNDYLVWH NXOWXUH PRUIRWRPRWR 8§ ¢ HQ WILOQLFLIRDID LK N

ORUIRWLS MH SUHPD %/$67 DOJRULWPX SRNDBMIR\DPDWQA&DS
FKLO RHQSRNU LWHHNIYRMWWF H ARINRWLS MH XJRUNRYDQ V N
GXELQL '

6OLNDYLVWD GNXQVWDAEMD D FK IRER OQFRAAHHDR. P REUXERP



2EUDGRP NURPDWRJUDPD VHNYHQFL SRMHGLQLK PRUIRWLS
SUHWSRVWDYOMMQOQYWUVWHQBNMNPRGQ/$67 DOJRULWPX DOL ]EF
SRNULYHQRVWL VHNYHQFL QLVX SRX]GDQR XWYUyYyHQH 7DEOL

7TDEOLPRUIRWLSRYL L SUHWSRVWDYOMHQH QDMVURGQLMH YUVWH

2]QDN j:ﬁf;’\\//\j 1IDMVURGQLMDO 3ULVWXSQL EU| 3RNULY| 3RGXGD
PRUIR VHNYHO %/$67 DOJRU QDMYHiUH SRG] VHNYHQ| VHNYHQ

76) $SFURGRQWLXI 0+

76) 2SKLRVWRPD 0+

76) 2SKLRVWRPD *4

76) 6SRURWKUL] 07

76) 2SKLRVWRPD 0+

76) 6SRURWKUL[ 2[[7& 158

76) 7ULJRQRSVL\ 158

3&5 SURGXNWL SRMHGLQLK PRUIRWLSRYD QLVX XVSMHaQR VH

VHNYQDW¥X ELOL SRX]GDQL VWRJD VURGQH YUVWH RGUHYHQH
NDR WRpQH 7DEOLFD

7DEOLBR $IRWIRWLLSWLY B&5 SURGXNWHNMHWXFXVUBKHAEQR

2]QDN 1DMVURGQLMD ULVWXSQL EU| 3RNULY| 3RGXGD
PRUIR %/$67 DOJRUL QDMYHUOH SRG) VHNYHQ| VHNYHQ

2SKLRVWRPD 0+

2SKLRVWRPD
6SRURWKUL]J
15

2SKLRVWRPD 0+

6SRURWKUL[ 29|/& B




2G XNXSQRJ EURMD PRUIRWLSRYD QMLK QLMH XVSMHAaQ
SRGXGDUQRVWL L SRNULYHQRVWL VHNYHERIE QBLWERB QSIS
LGHQWLILNDFLMH JOMLYD MH L]QRVLOD VYHJD

, ] X]RUDND KRGQLND VX WDNRyHU LJROLUDQL PLFHOLML JOML
SUHGVWDYOMDMX NRQWDPLQDFLMX yLVWH NXOWXUH VX SUH
6O0OLND D GR UD]JYRMD SOLMHVQL MH GRGOR X XNXSQR VH
QD MHGQRP RG X]RUDND X]J]HWLK VD NUDMD KRGQLND 8 RYF
SRVWXSNX LGHQWLILNDFLMH PROHNXODUQLP PHWRGDPD

60OLNDYLVWH NXOW XU H KS50X MRHMLD GKRREA.Q HNQD



5$635%98%

TUHSWRSODW\SRUVVWRI[DMUMMWNRP YUVWRP YUOR GLVMXQNWQ
QHNRORNRFLMD X (XURSL 8 +tUYDWVNRM MH RWNULYHQ

I1DFLRQDOQRJ SDUND 6MHYHUQL 9HOHELW 8 VXVMHGQLP ]JHP
JHPDOMD (XURSH X NRMRM VH RELpQD MHOD MDYOMD X axpPVDH
MH UHDOQR ]D SUHWSRVWIIJIYQRUQ BD WDHL\E] B YOHEEAPUBF\DNOLL M@V D C
XYMHWD GDOHNR YHUD RG RQH QD NRNERRMM SVWRHI®MOH SR]QDW

8QDWRpP pPLQMHQLFL GD QHNH HXURSVNH JHPOMH LPDMX YHOL
AXPD R[\XGRVGDQDV X YHULQL QLMH SURQDJyHQ 3UHWSRVWD
XWMHpX QD SRMDYX L XpHVWDORVW MHOLQRJ YDOMNDVWRJ
8JODYQRP YHULQD SULSDGQLND SRWSRURGLFH RELWDYD X \
SRGUXpMRPXMKVREOLIJDWQL NVLORPLFHWRIDJ JERJ pHJD MH Q
SRGUXpMD RELWDYDQMD VLPELRWVNLK JOMLYD -HGQD RG
SULGRODVND MH HYHQWXDOQD SRYH]DQRVW V PLNRORANLP
VLPELRWVNH JOMLYH MHGDQ RG X]JURND XVNH UDVSURVWUDQ

8 +UYDWVNRM VX GDQDV SR]QDWH GYLNKUXEW RKNREGHK XD O+
PRUIROR4ANRP DOL L ELRORANRP VPLVOX LPDMX PQRJR VOLp
REOLJDWQL NVLORPLFHWRIDJL VD UD]YLMHQLP PLFHWDQJLML
2ED VUPLNDUD L]JUL]DMX KRGQLNH X GUYX ELOMNH GRPDULQE
OLPLQNH 8QXWDU KRGQOQGRPX\ERWMN DNRPSOHNVQR VRFLM
XVWURMVWYR 7LMHNRP UD]JYRMQRJ FLNOXVD PXa4MDN SRPD&
]DAWLWX RG XODVND SUHGDWRUD L SDUDJLWRLGD -RUGDO
YDOMNDVWRJ BURONDDRD BRORINXNDFD UD]YRMHP PLNDQJLMD N
YDQK\RSIDVEARRWAUIHQ WUDQVSRUW GR GRPDILQD



,GHQWLILFLUDQH YUVWH JOMLYD

8 KRGQLPQRP VXVWD YR[\XRN{RENRVDQ@MHP L DQDOL]RP '1. MH .
SULVXWQRVW&IDMLLY®DL]IMRERYD LGHQWLILNDFLMD MH XVSMFE
R NYDVELPD NRG NRMLK MH WHaANR XWYUGLWL YUVWX VDPR Q
L SRGXGDUQRVWL WRJ GLMHOD VHNYHQFH L]PHyX UD]OLpLW
LVWUDALYDQMLPD WUHEDOR LVSLWDWL L GUXJH UHJLMH '1. L
&DQGhBDWH VX X KRGQLPQLP VXVWDYLPD FULMHYLPD L HJ]RV
L VWDQLAWH NXNFD QDMYL&H XWMHpX QD XpHVWDORVW NYD\
ELRNDWLYQX XORJX NRG pODQNRQRADFD ODOH NRQFHQWUD
RGELMDMX 'DYLV %URMQD LVWUD&LYDQMIDGEMM XM,
KRGQLFLPD UD]OLpPLWLK, YW S B G R R OWIRRGD \SRESW /HX IYHQ L
VXU +HUQDQGH] ODUWLQH] L$VRKRP\FRRG.XBWVEK R/GRBQD
QLMH SR]QDW VH RELPQR QH PRJX LGHQWLILFLUDWL QD UD]L
VH SDAQMH SRVYHUXMH SRWHQFLMDOQRP SROLPRUIL]PX X V
YLAHVWUXNLK VDPRVWDOQLK LIRODWD SRVHEQR YD&QD NDG
VDG LVWUD R DYQOQME®DYWHGD DSLFROD & SDUD]\PD & DJ]\PF
GURVRSKLODH &/ DFXQ@KHZID ML L

=DQLPOMLYD MH LGHQWLILNDFLMD PRUIRWLSDPDRI® ®B \WKUOR
6XJL\DBDHBES SULSDEPKXUBREHR WREIHEKRPRQDYBDFBGEALFL
URGD L]JROLUDQL VX GLUHNWQR L] ]JDUD&HQRJ GUYD X DVRF|
NXNDFD 3ULGROD]H QD WUXORP L PUWYRP GUYX 9HULQD YUV
HQ]LPD N V& OPKLDRHQNYPRP QH SURL]YRGL DV NR VFEKRIDHR HyQHW Iv
RSLVDQD VX NDR R QPBRSEOMDVWRIBMR-MWW VP D Q 6K L

ORUWLWGOHORDOMLYH NRMH RELWDYDMX X WOX VDSURWURIL
SULSDGD PRUIRWLS 6DSURWURIL VX RUJDQL]PL NRML VH K
LK SRPRUX HQ]JLPD 1HRELpPpQR DOL ]JDQLPOMLYR MH SULVXVW
RI\XUXMWWLUL PRUIRWLSD VX LGHQWLILARRDODS WID\R QULRA FNRE
FUYHQRUXEQD JXED NRMD X GUYX X]UR NXUMH QRPUHX K QW UIXXEH
XJODYQRP VHNXQGDUQL &WHWQLN NRML QDSDGD RVODEOMHGC



"HGDQ RG PRUIRWLSRYD MH *UGIS® WA EXFL UINDRQVI N DERYVLYSID\G/DD U
2SKLRVWRP REMAR® \FRWMHP SULSDGDMX L NYPWBSKB@EXFULI
VX SURQDYHQL X KRGQLFLPD SRWNRUQMDND X GUYX pHWLQ
YHULQRP DVHNVXDOQL 3UHWSRVWDYOMD VH GD RELWDYDMX

3UHPD LVWUDALYDQMX NRMH VX S RYGIOQGUKQUUHXSRYIH]WDXQU
GUXJDpPLMRP ]DMHGQLFRP JOMLR[DXBXRBGAVKQAD VMVWBRY X )
FI\OLQG@XIYDMQH VX DPEMRDEHMSIIONRWIM X KR GRILXBXYXVW H
XWYUYyHQH =QDpDSMBH WVIL)EPRRIERX B D O H B L WMDbPIDQ BRIKWQD MH
SULVXWQRVW SOLMHVQL X RED KR3G @LP QD DGEAWK IRDLVEBGKKRG Q L
3HQLFLYS®EXMH YUOR SR]QDWD L 4LURNR UDVSURVWUDQMHO{
UD]OLPLWLP VWDQLAWLPD RG WOD YHJHWDFLMH ]JUDND GR
VNXSLQH JOMLYD X SULURGL MH UD]JUDGQMD RUJDQVNH PDW
XJURNXMX WUXOHA& L UBHSOEDYEI®R PDHNNRVMH WRNEVRQRPVNL
SUREOHP SUHGVWDYOMD LGHQWLILNDFLMD YUVWD ]JERJ |DVV
JHQVNLK EDQDND =D [FIDMGLLNEE Py U3/ WD IVXF XBH @ WH [ 5 B Q W IXW D
XND]XMH QD VOBHORY¥WHGOBR®EMROMNG LQH YIHQLH LLOPDLR® D
NRQLGLRIRUH LGHQW®ALH QU QBEKFP D QIRGPDIDY D GIRY XLP V X U
7DNRYHU XQXWDU S CBMSHIWDLLM® XU VEQLBR EJURNXMX WU X (
GUYQH WYDUL 1D MjQ®H DIMN@LOKDL WRVWD MMNRPLFHWQD JOMLY

6ODED XVSMH&AQRVW LGHQWLILNDFLMH WDNVRQD

8VSMHEQRVW LGHQWLILNDFLMH PRUIRWLSRYD QD WHPHONM
LIQRVLOD VYHJD 3RVWRML PRIXUQRVW GD VX X ODQpDQRI
QRHNROLNR UD]JOLPLWLK VHNYHQFL RGQRVQR GD QLVX ELOH
LOL MH WHPSHUDWXUD QDOLMHJDQMD ELOD SUHQLVND &WR
LDNR QDYHGHQR QLMH ELOR YLGOMLYR QD DJDUR]JQRP JHO
NRQDpPQLFL UH]XOWLUD GRELYDQMHP QHpLWOMLYLK NURPDWI



2VLP WRJD L]JOHGQR MH GD ,76 UHJLMD QLMH GRYROMQR VS
X] SRWNRUQMDNH L EROML UH]XOWDWL EL ]DVLJXUQR ELOL GI
VX/68 ULERORODUJH VXEBQDWLDO EHWD WMHIEXDL@DWLRQ HOR
IDFWRBIO L VXU 6ODED XVSMHAQRVW LGHQWLILNDFLMH
WDNVR®DYD NRML MRa4 GRVDG QLVX RSLVDQL RGQRVQR QMLK
JHQD NRMD MH X RYRPH LVWUDALYDQMX NRUL&AWHQD NDR UHI



=$./-8y%.

"HOLQ YDOMNDWSW RSP DMDSMH MR{OMXWRG GYLMH SDOHDUNWL
RELWDYDMX X +UYDWVNRM 8 VXVMHGQLP JHPOMDPD DOL L :
QMHJRY JODYQL GRPDiLQ REIZDQDLGMBO QLKL MH LQGHREW h QLIF IMJ
LPDMX VOLPDQ IORUQL VEDWIDN ESRYMHWRGIE LSORNSNUREM BRI ROD D | L

RELpQD3MHWBRVWDYOMD VH GD NOLPDWVNL L VWDQLAQL XYM
SRVWRMDQMH L GRANL K SEORMK DLIVPEE NKNFD MH QHGRYROMQR L
L RDORP EURMX J|HPDOMDWX\SMMRMDPRHMHYDERRY QDVWDYLWL LV
PRJXiH UD]JORJH QMHJRYIRG R ®IDRBDLLPRR RD 7V IR EXIRX}¥ ML Y D

QDS UD WM PRQNR ELROR &NR UREBUDEG D,]RODFLMRP '1. L ODQpDQH
SROLPHUD]H M$SRWWQEYMROQD ]DMHGQLFD JOMLRPXXNXKRGC
,GHQWLILFLRICFGIOMMD QD ED]L MNRSDHBIER®RNME WQRM |DMHGQL]
LVWLPpX VHDRGESML YUVWH VURGSXHLNYPNFOPD )RRLAREYV NV
SLQLFROPHWLUL X]RWBND L AMHBYISHM B BQODEY XVSMHAQRVW LGF
XND]XMH QD QHGRYROMQX VSHFLILPQRVW ,76 UHJLMH DOL L
QHRSLVDQLK WDNVRQD JQ@ M HWDQLLKHX\DHNHHDBIF ¥ MHREVDYQ N E D]
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%DWUD / $PEURWNHBWOH DQG WKHLU DVVRFLDWHG IXQJL 5HVHDUF
$FDG 6FL 30DQW 6FL

%HDYHU 5 $ 1HZ VI\QRQ\P\ QHZ FRPEL@ODAFIRRQWLB@E W[
30ODW\SRGLGDH ,QVEEWD1IBWRHRBWHUDXYV :LHQ % ‘LHQ
KWWSV ZZZ ELRORJLH]JHQWUXP DW

%LHGHUPDQQ 3 + 9HJD ) ( (FRORJ\ DQG (YROXWLRQ RI
S5HYLHZ RI (QWRPRORJ\

&DVVLHU 3 J/HYLHX[ - ORUHOHW 0 S5RBIFDW\SXV D IKOGBYXD Q.
30DW\SXV 'R|ROUXV&EROHRSWHUD 30DW\SRGLGDH 6WUXFWXUH DQG

'DYLV 7 6 7KH (FRORJ\ RI <HDVWV LQ WKH %DUN %HHWOH +R
KWWSV 727ZZ OLQN VSULQJHU FRP

'RKHW / *UHJRLUH - = & %HUDVDWHJIXL $ .DOWHQSRWK O Y
IXQJDO V\PELRQW\WQ 8 URBRWBYNXEIEHHWOHY )(06 OLFURELRORJ\ (FROR

+DPHG 6 $ 0 ,Q YLWUR VWXGLHV RQ ZRRE&VSHUIUDGCOMGRQ JIHY
3HQLFLOOLXP FKWWRVH@ZRZ GRL RUJ

+HQULTXHV - ,QDFLR 0 GPEURBR®MDLQ WKH LQVHFW IXQJL V\PEL
FRUN RDN GHFOLQH 5HY ,EHURDP OLFRO 3RUWXJDO
+HUQDQGH] ODUWLQH] ) %ULRQHV 5REOHUR & , 1HOVRQ ' 5

&\WRFKURPH 3 FRPSOHRHD@QW L&BD3RB HDIRRQWODMYRFLDWHG \HDVW F
'"HQGURFWRQXV WHWIWRBSKDIXX GRL RUJ

+UD&A&RYHF % -HOLQ ¥YDDWWNSXWW & XKD UO+ VW
KWWSV 7Z27ZZ VXPDUL KU VXPOLVW

+UDARYHF % )UDQMHYLU O D %LRORJ\3MPW HPRO R PRORUX Y H Z O
7UHSWRSODWISKRXR[\XUXWLQ 1RUWK 9HOHELW &URDWLD )DFXC

=DJUHE 6YHWRALPXQVND =DJUHE &URDWLD

+UDARYHF % )UDQMHYLU O E 3ULPMHQMHQODLAQ\WWRP RORUHMED

=DYRG ]D |JDaAWLWX &aXPD L ORYQR JRVSRGDUHQMH =DJUHE OLSDQL



-DQNRZLDN 5 6ROKHLP + %LODQVNL 3 ODULQFRZLW] 6 'LQJ
*UDSKLOERP FRQLIHUV LQ 1RUZD\ 3RODQG DQG 5XVVLD KWWSV (

-RUGDO % + $UWKURSRGD ,QVHFWD &ROHRSWHUD 9RO
3K\WRSKDJD KwWwSsSVv 7272Z UHVHDUFKJDWH QHW

-RUGDO % + OROHFXODU SK\ORJHQ\ DQG ELRJHRUKMDPIBBDRI W

HYROXWLRQDULO\ FRQVHUYHG UDQJH SDWWHUQV OROHFXODU 3K\t
SS

-RVHSK 5 .H\KDQL 1 2 )XQJDO PXWXDOLVPV DQG SDWKRV\

EHHWOH P\FDQJLD KWWSV ZZZ GRL RUJ

XUW]PDQ & 3 (OHYH® XQ H\D P/CENQREDBEMG IRABP IRUHVW KDELYV
KWWZVYDFDGHPLF RXS FRP

IDFKDQFH 0 *$ 'REVRQ - :LMD\DQD\DND ' 1 B6PLWK $ 0 (
DQDO\VLV IRU WKH IRUPDO GHOLQHDWLR@GRGHKISRE R Q B WQBQ/HFD
&DQGLGD SUBD]JQRY FRVPRSROLWDQ \HDVWV DVVRFLDWHG ZLWHF
JHHXZHQKRHN

/IHXIYHQ $ %YHUJVWURP * )DOVHU ( ,(OQWHUFRQYHUVLRQ R
\HDVWV LVRODWHG |UFRF WES\EXRHKEWMSXNE HHAZOBGILQN VSULQJHU FRP

1HO : - 'LQJILHOG 0 - %HHU = 'XRQJ 7 % 2SKLRVWI
ZRRG ERULQJ EHHWOHY LQ 6RXWK $IULFD LQFOXGLQJ WZR QHZ VSH

6KL & ) =KDQJ . + &KDL & < <DQ = [/ +XL6XJL\DPmMHX®BUVL
GHVFULSWLRQ RI WZR QHZ VSHFLHV IURP URWWLQJ ZRRG LQ &KLQD

9LVDJXH & 0 +RXEUDNHQ - )ULVYDG - & +RQJ 6 * % .ODD\
$ 9DUJD - <DJXFKL 7 6DPVRQ 5 $ ,GHQW BHG DRLICRIYL O G
KWWSV ZZZ VWXGLHVLQP\FRORJ\ RUJ





