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6YRMLP SRWSLVRP MDPpLP
GD VDP MHGLQD DXWRULFD RYRJD GLSORPVNRJ UDGD
GD VX VYL NRULAWHQL ,]JYRUL OLWHUDWXUH NDNR REMDYOMH

GD RYDM GLSORPVNL UDG QH VDGUAL GLMHORYH UDGRYD SUH:!

SDUDIUD]LUDQL WH SRSLVDQL X OLWHUDWXUL QD NUDMX UDG
XVWDQRYDPD YLVRNRJ REUD]JRYDQMD UDGL ]DYUAHWND VYHXD

GD MH HOHNWURQLpPND YHU]JLMD RYRJD GLSORPVNRJ UDGD LGl
GD VDP XSR]QDWD XSR]QDW V RGUHGEDPD (WLPpNRJ NRGHNVD
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=DKYDOMXMHP VYRP PHQWRUX 9LOLPX )LOLSRYLUX QD VXUL
GLSORPVNRJ UDGD

+YDOD VYLP SULMDWHOMLPD L NROHJDPD WH GUXJLP OMXG
IDNXOWHWVNR UD]GREOMH WH JD QD ELOR NRML QDpLQ ROI
PHQH

i1DMYHUD KYDOD PRMLP URGLWHOMLPD QD VWUSOMHQMX U
aAaNRORYDQMD
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SULPMHQD OL]JLPHWDUVNH WHKQRORJLMH
SURQRV QLWUDWD X WOX
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.OLPDWVNH ]QDpDMNH
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2GUHYLYDQMH NHPLMVNLK L ILILNDOQLK VYRMVWDY!

$QDOL]D SURFMHGQH YRGH
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6DGUADM GXALPpQLK VSRMHYD
5H]XOWDWL NROLpPLQH L NDNYRUH SURFMHGQH YRGH
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=$./-8Y$.
323,6 /,7(5$785(

a,92723,6



6DAHWDN
'LSORPVNRJ UDGR IV WX\QDYW RN D

2'5( ,98$1-( 72.$ 92'( , 352126% 1,75%$7$ 8 7/8 320208
352&-('1,+ /,=,0(7$5$

3RVWL]DQMH &WR YHiULK SULQRVD SROMRSULYUHGQLK
NROLPLQD PLQHUDOQLK JQRMLYD NDNR EL VH PDNVLPDOQ
SRWHQFLMDOL WOD 1DMYHUX RSDVQRVW ]D NDNYRUX WO
SRVHEQR QLWUDWQL REOLN GX4LND 7HUHQVNR LVWUDALYE
AHVW ORNDFLMD QD SRGUXpMX %Ly SROMD V FLOMHP RGUH
SURFMHGQLK OL]JLPHWDUD QD UD]JOLpLWLP WLSRYLPD WCLC
SROMRSULYUHGQH SURL]YRGQMH XWYUGLWL SRWHQFLMDO
QLWUDWLPD 8 WX VYUKX L]YUAHQD MH GHWDOMQD IL]JLNDC
GLQDPLND NRQFHQWUDFLMD IGX# pRLKURSRMBYRMLIYRGL F
NROLpLQH L NDNYRiH SURFMHGQH YRGH WH DQDOL]D
LVWUDALYDQRJ UD]J]GREOMD QD ORNDFLMDPD SRVWDYOMHC
NXOWXUH JRE XOMDQD UHSLFD SLU R]JLPL MHpPDP &Hi
.RQFHQWUDFLMD QLWUDWQL GX4LND X SHUNRODWX SURFM
YDULUDOL RG GR O DRARURDFHQWUDFLMD XNXSQRJ GXaLN
RG GR PJ 1 0 WH VX XJODYQRP SUHOD]LOH 0'. WL
.RQFHQWUDFLMD GX&LND L] DPRQLMDND MHOYDDNVYDPDORG
LVSLUDQMH GX&4LND SXWHP SURFMHGQH YRGH L] WOD LVSU
3 KD LOL RG NROLpPLQH NRMD MH GRGDQD SXWHP JQIF
JRGLRELYHQL UH]XOWDWL XSXiXMX QD RSDVQRVW RG SUI
YRGH X VOXpPDMHYLPD SRYHUDQH SULPMHQH PLQHUDOQLK
NROLPLQH RERULQD

.OMXpQH QLWHDPWL OL]JLPHWDU SURQRV QLWUDWD WRN YF
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$FKLHYLQJ WKH KLJKHVW SRVVLEOH \LHOG RI DJULFXOWX
PLQHUDO IHUWLOL]HUV LQ RUGHU WR PD[LPL]H WKH SK\VLF
VRLO 7KH ODUJHVW WKUHDW WR WKH TXDOLW\ RI VRLO D¢
DQG HVSHFLDOO\ WKH QLWUDWH IRUP 7KH UHVHDUFK ZDV
DW VL[ ORFDWLRQV LQ WKH DUHD RI %Ly ILHOG ZLWK WKH
WUDQVSRUW E\ LQVWDOOLQJ O\WLPHWHUV RQ GLIIHUHQW
SROOXWLRQ ZLWK QLWUDWHYV ZLOO EH GHWHUPLQHG E\ WK
SXUSRVH D GHWDLOHG SK\VLFDO DQG FKHPLFDO DQDO\V
G\QDPLFV Rl QLWURJHQ FRPSRX @®\G FAIRQ BHQWMKDMRH VP RQ
RI WKH TXDQWLW\ DQG TXDOLW\ RI OHDFKDWH DQG DOQ
PRQLWRUHG 'XULQJ WKH UHVHDUFK SHULRG GLIIHUHQW I
WKH LQVWDOOHG O\WWLPHWHUV RDWV RLOVHHG UDSH VSH:
VXQIORZHU 7KH FRQFHQWUDWLRQ RI QLWUDWH QLWURJHQ
\HDUV YDULHG IURP WRO D®PE WKH FRQFHQWUDWLRQ
SHUFRODWH UDQJHG IURP W R PJ 1 O DQG KDYH

DQG 7KH QLWURJHQ FRQFHQWUDWLRQ IURP WKH DF
1+ 1 O OD[LPXP OHDFKLQJ Rl QLWURJHQ WKURXJK OHDFK
NJ 1 KD RU DQG NJ 3 KD RU RI WKH DPRXQ\
ZKLFK ZDV GHWHUPLQHG GXULQJ 7KH REWDLQHG UHVX
QLWURJHQ FRPSRXQGV WR JURXQGZDWHU LQ FDVHV RI LQI
DIWHU ZKLFK WKHUH LV DQ LQFUHDVHG DPRXQW RI SUHFLSI

.H\ZRUGM-WUDWHYV O\VWLPHWHU QLWUDWH WUDQVSRUW ZD'
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SRVOMHGQMLK QHNROLNR GHVHWOMHUD VYH VH YHUC
NROQWUROL RQHpLA&UHQMD ,VWRYUHPHQR VYH YHUOL MH |
SULPMHQMXMX FLOMDQR X SROMRSULYUHGQRM SUDNVL 3R
LIYRUH RQHpLA&UHQMD WOD L YRGD 3UHPD SRGDWFLPD 8M

NRPLVLMH ]D (XURSX 81 (&( QDMpH&EUD RQHpLAUH
SURL]YRGQML GRJDYyDMX VH XVOLMHG SUHNRPMHUQH L QHYV
3HWRALU L VXU 3UYHQVWYHQR MH GX&LN NDR QDM)

ELOMD HOHPHQW NRML VH GRGDMH X WOR X YHOLNLP NR

7DNYD UDVSURVWUDQMHQRVW QHPLQRYQR YRGL X SF
SURL]YRGQMH 7DNR VH QD SROMRSULYUHGQLP WOLPD GX3
NRMH ELOMNH QLVX X PRJXUQRVWL X SRWSXQRVWL XVYRM
GROD]L GR LVSLUDQMD QLWUDWD X GXEOMH VORMHYH WO
WRNRP YRGH X WOX 7DNYH VXSVWDQFH VH PRJX SURFMHYL
SRVOMHGLPQR GRVSMHWL GR SRG]JHPQLK YRGD ,DNR MH
SROMRSULYUHGQRM SURL]YRGQML NRULVQD X SRYU&ELQVNF
WOD L SRG]JHPQH YRGH WH VXSVWDQFH PRJX X]JURNRYDWL
GXaLpQLK JOQRMLYD QHGYRMEHQR MH SRVSMH&ALOD SROMRS
AWHWDQ XpLQDN QD NDNYRUX YRGH 6 SRUDVWRP XSRWUF
GXaLpQLK VSRMHYD SRQDMYL&H QLWUDWD X SRG]HPQLP
SUREOHP MH LVSLUDQMH GX&4LND X REOLNX QLWUDWD L QL\
1DJRPLODYDQMH QLWUDWQWOXGX®DNFHQLN. XWMHFDM QD !
NRQWDPLQDFLMX RNROQLK YRGRWRND L SRG]JHPQLK YRGD
OMXGH L 8LYRWLQMH 8 +UYDWVNRM MH RGUHYyHQD JUDQ!
SURSLVDQD 3UDYLOQLNRP R |[GUDYVWYHQRM LVEBMDQRNW
WDNRYHU JUDQLpPQD YULMHGQRVW SURSLVDQD 1LWUDWQR
RVLJXUDOD ]DAWLWD L SUHYHQFLMD RQHpLAUHQMD SLWN
PRQLWRULQJ NDNR SRYUALQVNLK WDNR L SRG]JHPQLK YR
RSDVQRVW RG RQHpLAGUHQMD ORQLWRULQJ MH SURFHV V A
MHGQRJ LOL YL4AH HOHPHQDWD RNROLAD X VNODGX V SURJI
NRULAWHQMH XVSRUHGLYH PHWRGRORJLMH SUD{UHQMD RNF

VXU =DMHGQLPpNL FLOM VYLK WLSRYD PRQLWRULQJCLC
ELWL UHSUH]J]HQWDWLYQL L RGJRYDUDWL VWYDUQLP XYMHW
ORNDFLMH +HU]JRJ L VXU UDUHQMH PRQLWRULQJ

NRULAWHQLP ]D LOQWHQ]JLYQX SROMRSULYUHGQX SURL]YRG
SUHYHQFLMH RQHpPLAGUHQMD RNROL&D 3RWUHED ]D PRQLWR
NDNYRUH YRGH X %Ly %YRVXWVNRP SROMX SURL]D&0OD MH
RNROLAD 7RN L NDNYRUD YRGH X WOX PRJX VH RGUHGLWL
2QL QD WDM QDpLQ RPRIXUXMX SUDUHQMH WUDQVSRUWQL
RSHUDFLMD REUDGD JQRMLGED SULPMHQD ]DAWLWH ELOM



&LOM UDGD LOL &LOM LVWUDALYDQMD

&LOM UDGD MH RGUHGLWL WRN YRGH L SURQRV QLWL
UD]JOLpPLWLP WLSRYLPD WDOD $QDOL]JRP SROMRSULYUHG
RSDVQRVW RG RQHpLAUHQMD SRG]JHPQLK YRGD QLWUDWLF



35(*/(' /,7(5$785(

/RN YRGH X WOX

.UHWQMH YRGH X WOX MH NOMXpDQ SURFHV NRML XWNM
6YH VH YL4H SRVYHiXMH SRJRUQRVW UD]YRMX QRYLK WHK
]JD SURFMHQX SRQDaDQMD YRGD L ]DJDYHQMD SRG]HPQLK
SURL]YRGQMRP )LOLSRYLU

70R GHILQLUDPR NDR PHGLM VDVWDYOMHQ RG pYUVWH p
JUDND +LOOHO ,JPHYyX pPHVWLFD WOD SRVWRML SRU
GLPHQJLMD X NRMHP VH QDODJ]L YRGD L JUDN SOLQ 3RUR]
YRGX L JUDN D RYLVL R WLSX WOD L QMHJRYLP IL]JLNDOQL
GLMHOLPR QD PLNUR SRUH NDSLODUQH SRUH X NRMLPD VI
SRUH X NRMLPD VH QDOD]JL JUDN GRN VH YRGD X QMLPD P
+RUWRQ

, QILOWUDFLMD MH SURFHV XODVND YRGH NUR] SRYUaALQX \
YOD4&L RG SRYU4ALQH SUHPD GXEOMLP VORMHYLPD GMHORY
REJLURP QD WR GD VH YRGD X WOX VNODGLaAawL X SRUDPD
NDGD MH WOR VXKR L SRUH VX SUD]J]QH D V YUHPHQRP VH
]QDpDMNDPD WOD L WUHQXWQRP VWDQMX YODAQRVWL WOI
NDAHPR GD MH WOR YRGRP VDWXULUDQR ]JDVLUHQR 'MHOTF
QH LVSXQMDYD SRWSXQR QMHJRY SRUR]QL SURVWRU
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7RN SRG]JHPQLK YRGD GLMHOL VH QD WRN X VDWXULUDQRM
X QHVDWXULUDQRM VUHGLQL SULPDUQR MH YHUWLNDODC

KRULIRQWDODQ *MHWYDM 1D 60OLFL SULND]DQ M
VWDQMX QD NRML GMHOXMH DWPRVIHUVNL WODN *UDQLFL
JRQD VH ]JRYH YRGQR OLFH OXVWDUu ,VSRG JUDQLFI
LVSXQMHQH YRGRP VDWXULUDQRVW L]JQRVL 7TDNYR SR

]JDVLUHQMD VDWXULUDQD JRQD WOD

,]ODG JUDQLFH YRGQRJ OLFD QDOD]H VH SRUH NRMH PRJX
GMHORPLPQR 8 WRM ]JRQL VWXSDQM VDWXULUDQRVWL NU
QD]JLYDPR NDSLODUQRP JRQRP ,]QDG NDSLODUQH JRQH QDC
YRGD YH&H ]D pYUVWH pHVWLFH WOD X WDQNRP VORMX D
KLGURVNRSQH YODJH 8 SRGUXpMX DGKH]LMVNH YRGH SR
YRGHQH SDUH SD SRGUXpMH L]QDG NDSLODUQRJ SRGUXpN
OXVWDi 5D]OLpLW REOLN NULYXOMD SR]QDW MH L SR

9RGD X WOX VDGUAL UD]JOLpPpLWX NROLPLQX SRWHQFLMDOQF
UHODWLYQR VSRUR QMHQD NLQHWLPND HQHUJLMD MH ]I
RGUHYyXMH SUHPD SROR&DMX VDPRJ WLMHOD X SROMX VLO|
NDUDNWHULJLUDQMX VWDQMD YRGH X WOX

9RGD X WOX WHaL XUDYQRWHAHQRVWL WH VH L] WRJD |
SRWHQFLMDOQD HQHUJLMD YHUD 2WIRQRWIIMHK MH PDQMD 6«

9RGQL SRWHQFLMDO WOD LVND]XMHPR NDR SRWHQFLMDO
XJRUNX WOD 8NXSQL YRGQL SRWHQFLMDO QHNRJ WOD MKk
PDWULPQRJ RVPRWVNRJ L WODpPQRJ *UDYLWDFLMVNL SRWH
VH PDWULpPQL SRWHQFLMDO RGQRVL QD NDSLODUQH L DGVR

7RN YRGH X WOX PRaH ELWL VWDFLRQDUDQ XMHGQDpPpHQ
YUHPHQRP QHVWDFLRQDUDQ DOL VDWXULUDQ WH QHVDW
SULURGQLP XYMHWLPD 9HULQD PRGHOD |]D VLPXOLUDQMH
QD 5LFKDUGVRYRM MHGQDGAEL WRND YRGH )LOLSRYLU

oabD 0 GDoG 0GD
- L— F— E—
OP "oV oV oV

GF 5:D,



JGMH MH a+* UHODWLYQD NROLUPL@D YRGH X WOX >/
K+ YRGQL SRWHQFLMDO WOD SUHVVXUH KHDG
+ KLGUDXOLpPND YRGOMLYRWN QHVDWXULUDQR.
]+ YHUWLNDOQD NRRUGLQDWD SR]JLWLYDQ VPME
W YULMHPH >7@
+ YRGD NBMX ELOMND @& YDMD NRULMHQRP >7

0O + PDVV J NJ LWG / £+ OHQJWK PP FP LWG L 7 + WL
YDULUDQMD MHGLQLFD QDYHGHQ MH XRELpDMHQ RSLV IRUP

5LFKDUGVRYD MHGQDG&ED ED]JLUD VH QD MHGQDGA&EL NRQ
NRQWLQXLWHWD L]JUD&A&DYD SURPMHQX X UHODWLYQRM NR
SRVOMHGLFL SURVWRUQH SURPMHQH WRND YRGH D L]JUDAD
0a oM
oP ' oV

'DUF\HY ]DNRQ SULPLMHQMHQ QD GMHORPLPQR VDWXULUD (
IXQNFLMX UHODWLYQH NRAQWR QGIDYRGED XiMVBROR VPDQMHQ
WOX GRYHVWL GR ]QDpDMQRJ VP.DQNRIQMPMKL 8 HDWKHDE QDB ayH

A *

(0}
L F- —
M oV

JGMH MH + + VXPD YRGQRJD SRWHQFLMDOD
MV VSHFLILPQL SURWRNG HIJ 10X[ GHQVLW\

5LFKDUGVRYD MHGQDG&ED SDUFLMDOQ® +MHRG QIRWB QNFRINULD |
MDYOMD X SULURGL RGQRVQR X WOX 8 WDNYRP NRPSOHI
QHUHJXODUQLP SURPMHQDPD $NR 6R]9DWDHPRWDEOQR \Q X PR
PRGHORP PR&HPR ULMHALWL MHGQDG&EX |D UD]JOLPLWH SR



SURFMHQD NUHWDQMD YRGH

*LEDQMH LOL NUHWDQMH YRGH PR&H ELWL NUR] QH]D®
VDWXULUDQR WOR %U]LQD L VPMHU JLEDQMD RYLVL R C
NROLpPpLQH YRGH X WOX WHNVWXUL VWUXNWXUL L SRUR]L
NRMH XJURNXMX JLEDQMH 9RGD X WOX VH PRaH JLEDWL X \
L ODWHUDOQR 6DPL VPMHU JLEDQMD RYLVL R GMHORYDQM
SULURGQRJ YODAHQMD WOD RERULQDPD LOL GRGDYDQMHP
GROMH GHVFHGHQWQR .bDGD VH JLED SUHPD JRUH DVF
SRG]HPQH YRGH D NDGD VH YRGD JLED ODWHUDOQR ER
JLOLSRYLU

1D VYRP SXWX L] WOD SUHNR NRULMHQD VWDEOMLNH L OL'
RUJDQVNH L DQRUJDQVNH PHGLMH OHKDQL]PL WUDQVSRUW
SUROD]L 2VQRYQL SURFHVL NUHWDQMD YRGH VX GLIX]LMD
NUR] VWDQLPpQX PHPEUDQX YRGHQL SURWHLQVNL NDQDOLU

9RGQL SRWHQFLMDO MHVW NHPLMVNL SRWHQFLMDO YRGH
YRGH X VWDQGDUGQLP XYMHWLPD L SRWHQFLMDOD WYDUL
HQHUJLMX SR MHGLQLFL YROXPHQD YRGH X RWRSLQL X RGC

*UDYLWDFLMVNL SRWHQFLMDO X WOX XJURNXMH NUHWDQ!
VXSURVWDYL VLOD MHGQDNH MDpLQH 8WMHFDM JUDYLWDF
QDNRQ RERULQD LOL QDYRGQMDYDQMD L V YUHPHQRP SRVYV

2VPRWVNL NRQFHQWUDFLMVNL SRWHQFLMDO SUHGVWDYC
YRGQL SRWHQFLMDO 2WRSOMHQH WYDUL UDJUMHYXMX YRC
YRGH 2WDSDQMH WYDUL X YRGL VQLAaDYD YRGQL SRWHQF
XNXSQL YRGQL SRWHQFLMDO

+LGURVWDWVNL SRWHQFLMDO SUHGVWDYOMD XpLQDN KLG
LPDWL SR]JLWLYDQ LOL QHIJDWLYDQ XpLQDN QD YRGQL SRW
SRYUGLQVNRP VORMX WOD QDNRQ RERULQD LOL XODVNRP Y
1HJDWLYDQ WODN QDVWDMH SURFMHYLYDQMHP RERULQVN
GXOMHJ LIRVWDQND RERULQD LOL QDYRGQMDYDQMD WH 1
VPDQMXMH YRGQL SRWHQFLMDO 2QGUD&HN L VXU



SULPMHQD OL]JLPHWDUVNH WHKQRORJLMH

SURFMHGQL OL]JLPHWUL VH PRJX NRULVWLWL NDR XUHY
YRGH X KHWHURJEHPHWWOVRINODVLILFLUDMX SUHPD UD]OLD

X]JRUND WOD NRML VH NRULVWL

PRQROLWQL LOL U

HNRQVW

NRML VH SULNXSOMD JUDYLWDFLMVNL LOL SHUNRODW NRM

PMHUHQMD NROLpLQH LVWMHFDQMD YRGH

'XJDV L

VXU

SULND]DQ MH SUHJOHG UD]JOLpLWLK NODVLILNDFLMD OL]LF
SRWSXQRVWL L PRJX ELWL UD]OLpPpLWR NODVLILFLUDQL RYL

7TDEOLFD

,]JYRU SULO

DIRYHQR SUHPD )LOLSRYLU 9

SULND] NODVLILNDFLMH OL]JLPHWDUD

.1$6,),.%&,-%

.5$7%. 23,6

1D WHPHOMX VDNXSOI

SURFMHGQL OL]JLPHWD
SULNXSOMDQMHP SHUN
O\WLPHWHU

) VD]URBDWDWDFUIUMUXLWDF |
R GHW D R SHDWD WHIQM. BR W
SULNXSOMDQMH X]

'MVNLP
UHEQD S
RUDND

3URFMHGQL OL]LPHWDU
/IRZ + WHQVLRQ O\V

V SO KVRHOONRRPY DDNOKXHA B S
LPHWHU YDNXXP

RWUHEQ
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1D WHPHOMX PMHUHQMD NROLpPLQH YRGH

/[LILPHWDU V PMHUQLP LQVMW]WLPHMDOVWRMH SRVWDYOMHQ L]JUL
A:HLJKLQJ O\WLPHWHUS? PMHUHQMH YDJD LOL VH|PRa&H R
YDIJIDQMH SRVWDYLWL SULOLNRP
SHUNRODW VH PRaH VNXS|LWL VD
VLOH YDNXXPD

/[LILPHWDU EH] PMHUQRJ LQMWRIEKKWHQWE] RSUHPH ]D|YDJDQ
AIRQZHLJKLQJ O\WWLPHWHU¥YNXSLQX PRJX VH VYUVWDWL VYL
RVLP SUHWKRGQRJ

/JLILPHWUL VX QDMpH&iH NRQVWUXLUDQL NDR NUXAaQL 60l
PRJX YDULUDWL X YHOLpPLQL V REJLURP QD SRWUHEH LVWL
ELWL L]JDEUDQL NDNR EL X]JRUFL ELOL UHSUH]JHQWDWLYQL \
$NR MH PDWHULMDO MDNR KHWHURJHQRJ VDVWDYD LOL MH
GRYROMQR YHOLN GD EL VDGUADYDR UHSUH]HQWDWLYDQ
QDMpH&UH NRULAZWHQH ]D APDQMHZ OL]JLPHWUH &URQDC
LVWUDALYDQMLPD NRMD XNOMXpXMX X]JDMDQMH XVMHYD ¢
SUHSRUXND MH GD VH NRULVWH SUDYRNXWQL OL]JLPHWUL -

6 REJLURP QD REOLN L YHOLPLQX OL]JLPHWDUD NRML VX EL
RGUHYHQRJ LVWUDALYDQMD XVWDQRYOMHQH VX YHOLNH YD

6OLND .UXaQL OL]LPHWDU

,JJYRU KWWS 777 LDF HWK] FK




6O0OLND SUDYRNXWQL OL]LPHWDU

,JYRU KWWS Z7ZZ VRLOSURW HWK] FK

6XVWDY RGYRGQMH QD GQX OL]J]LPHWUD WUHEDR EL XpLQ
PDWHULMDOD GR WRpPpNH X]JRUNRYDQMD 2EOLN RGYRGQRJ
HNVSHULPHQWDOQLP XYMHWLPD LVWUDALYDQMD 2GYRGQL
VSULMHpH VDWXULUDQL XYMHWL QD GQX OL]JLPHWUD LOL

SRG]JHPQH YRGH &DPHURQ L VXU &RUZLQ L /HOHUW
VH NRULVWH ]D RWSDGQH SURGXNWH GQR OL]JLPHWUD Q
+MHPDU V. GUHQDaQLP VORMHP 3URFMHGQL OL]LP}I

SULNXSOMDMX JUDYLWDFLMVNX YRGX NRMD VH QDOD]L X
OL][LPHWULPD X NRMLPD MH SRWUHEQR SULPLMHQLWL YDN
REJLURP QD RNROQL VXVWDY WOD PRJXUH MH X]RUNRYDOQN
NRQWDNWD L]JPHYyX LVSLWLYDQRJ PDWHULMDOD L WRpPpNH
LVLVDYDQMD

6YUKD OL]JLPHWDUVNLK HNVSHULPHQDWD NDR L LVWUDAL"
PHWRGH ]D X]RUNRYDQMH L PDWHULMDO LVSXQH SULNODGC
XVNR VX SRYH]DQL WH *UHEHW L &XHQFD QDYRGH WUL

x AC(EHUPD\HURYD PHWRGD?® 7HVWQL PDWHULMDO RVWDYOWV
RNROQR WOR RG LVWUDALYDQRJ X]JRUND WOD &LMHY ]D SL
WH MH SRYH]DQD VD SRVXGRP ]D X]JRUNRYDQMH

X AOHWRGD SXQMHQMD WORP X SRUXAHQRP VWDQMX3 .ROR
NRML MH XNORQMHQ V QMHJRYH RULIJLQDOQH ORNDFLMH

SRGUD]XPLMHYD X]LPDQMH SRUX&HQRJ X]JRUND WOD NRML
VXKLK L YODAaQLK XYMHWD 8]RUFL X]HWL QD WDM QDpl
SURFMHYyLYDQMD X OL]JLPHWULPD NRML VX VOLPpQL SROMV
SULND]DWL SURPMHQH NRMH VH MDYOMDMX X SRUR]JLWHWX
&XHQFD OF/D\ L VXU /[LILPHWUL NRML VDG
KRPRIJHQL]JLUDQH L SRPLMHaADQH NULWL]JLUDQL VX QDVX
QHSRUX&@HQRP VWDQMX JERJ pLQMHQLFH GD WDNYR X]JRUN



VWDQMX XQLAWDYD VWUXNWXUX WOD L XWMHpH QD QHVWLEL
$GHUKROG L 1RUGPH\HU OF/D\ L VXU

x AOHWRGD PRQROLWD?: QHSRUXaHQ X]J]RUDN ORQR
QHSRUX@HQRP SRUXAHQRP VWDQMX XPHWQXW MH X OL]JLP
SHGRORJLML VH PRQROLWQL OL]JLPHWUL VPDWUDMX QDMSL
SURYHGHQ YH]DQ ]D X]JRUNRYDQMH L WUDQVSRUW QHSRUX

SHUVVRQ L %HUJVWU|P ORQROLWQL OL]JLPHWUL V
QDMUHSUH]HQWDWLYQLMH SROMVNH XYMHWH SRVHELFH ]I
QHWDNQXW OF/D\ L VXU QDNRQ SURYHGHQRJ LVW

SURFMHYyLYDQMD VXOIDWD NRULaAWHQMHP GYLMX YUVWD PR
QHSRUX&@HQLP XYMHWLPD X]J]RUFLPD WOD IDNOMXpPLOL VX
GRELYHQLP QD QHSRUXaHQLP L SRUXAHQLP X]RUFLPD WC(
PROQROLWQL OL]JLPHWUL X QHSRUX&GHQRP VWDQMX SUHGVWI
X VWYDUQLP SROMVNLP XYMHWLPD

SULOLNRP X]LPDQMD QHSRUX&HQLK X]RUDND WOD SRWUHE
ILILNDOQLK L NHPLMVNLK SDUDPHWDUD 'RND]DQR MH GD S|
WOD S+ WHNVWXUQL VDVWDY SRUR]JLWHW L VWUXNWXUD
XWMHFDM QD UH]XOWDWH OL]JLPHWDUVNLK LVWUDALYDQMD
6LPPRQGV L 1RUWFOLII

IDMYHuUL SRWHQFLMDOQL SUREOHP X OL]JLPHWDUVNLP LVW
YRGH NRML VH MDYOMD X] VWUDQLFH OL]JLPHWDUD 3UL NF
RQHpLauULYDpD L |D NDOLEUDFLMX PRGHOD SRWUHEQR MH
VWUDQLFH OL]LPHWDUD QDVWDMH JERJ SURPMHQD X SRUR
OL]LPHWUD QDVWDMH SURVWRU LVSXQMHQ JUDNRP NRML RI
SRYHUDYD KLGUDXOLpPpNX SURYRGOMLYRVW YRGRSURSXVQT
NUDMX QLVX UHSUH]JHQWDWLYQL SROMVNLP XYMHWLPD «
SUHIHUHQFLMDOQL WRN X] VWLMHQNH OL]JLPHWDUD PRaH Vv
&RUZLQ L VXU , JUDYQH PHWRGH XNOMXpXMX XSR
VWLMHQNH XSRWUHEX RELOMHADYDOD WUDVHUD QSU
VH SULVXVWYR WRND YRGH X] VWLMHQNH OL]JLPHWUD =
RPRIXUXMX NYDQWLWDWLYQX SURFMHQX WRND 1DMXpHVW
WUDQVSRUWD RQHpL&ULYDpPpD NRML X]JLPD X RE]JLU L SUHIHL
(EHUPH\HURY OL]JLPHWDU G6OLND VH XJUDYyXMH X RW"
RGUHYHQRM GXELQL LVNRSD L GRGDWQL SURVWRU ]D XJUD!
RVWDQH X QHSRUXG@HQRP VWDQMX 1HNROLNR MH UDGRYD I
GRELYHQL OL]JLPHWDUVNLP LVWUDALYDQMLPD V RQLPD SU
UDJ]OLNX RG ODERUDWRULMVNLK HNVSHULPHQDWD OL]JLPHW
SROMVNLK XYMHWD WH VH NDR WDNYH VYH pH&UH SULPMHC
YRGH L WUDQVSRUWD RQHpLAULYDpD -LDQJ L VXU
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60OLND 6KHPDWVNL SULND] (EHUPH\HURYRJ OL]LPH

JYRIHSRIJLWRULM DJU XQLJJ KU

SURQRY QLWUDWD X WOX

8 GbQbaQMH YULMHPH X VYUKX SRYHUDQMD SURL]YRG
NRULVWH VH |]QDWQH NROLPLQH GXaLpQLK JQRMLYD NRMH E

1LWUDWL NDR SURGXNWL UD]JJUDGQMH GXaLpQLK JQRMLYD
NRPSOHNV WOD WH SRVOMHGLpQR WRPH QDMpH&UH GROD]L
SRG]JHPQX YRGX 8 OLWHUDWXUL QDOD]LPR SRGDWDN GD
+RRGD L VXU JLOLSRYLU 9

'X4LN MH MHGDQ RG HVHQFLMDOQLK L QDMpH&UH NRULA&AW!
QMHJRYL REOLFL OQLWUDWQL GX&LN X YHULP NRQFHQW!
SUREOHPH NRG GMHFH L RGUDVOLK :ROIH L 3DW] =E
SURFHVH NRML VH MDYOMDMX X FLNOXVX NUX&HQMD GXAal
LVSLUDQMH QLWUDWD LOL YRODWL]DFLMD DPRQLMDND 1
YH]IDQMD QD DGVRUSFLMVNL NRPSOHNV WOD WH VX ]JERJ W
SRG]JHPQX YRGX
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60OLND &LNOXV GX&ALND L SURGXNWL QMHJRYH UD]JUDC
SRYUAGLQVNLK YRGD

JYRONWS 7Z7ZZ ZDLNDWR DF Q] ZIDVYV

&LNOXV GXaLND MH XYMHWRYDQ UD]OLpLWLP ILJLNDOQLP
+DWWILHOG *DOORZD\ ,]JYRUL GX&LND ]D ELOMN
JORMRYND L DQRUJDQVNL PLQHUDOQD JQRMLYD VLPELF
QHNLK ELOMDND HOHNWULPQR SUDAQMHQMH X DWPRVIHUL
VXU QDYRGH NDNR RG XNXSQRJ GXaLND GRGDQRJ X W
YHaH X WOX L RNR VH JXEL SXWHP LVSLUDQMD GHQLW
QDYHGHQRJ YUOR MH YDAaQR UD]XPMHWL SURFHVH NRML V
VX QLWULILNDFLMD GHQLWULILNDFLMD LVSLUDQMH QLW
2SUHQLWR QDM]QDpDMQLML SURFHVL X FLNOXVX GXaLND
YRGL VX QLWULILNDFLMD L GHQLWULILNDFLMD

1LWULILNDFLMD MH SURFHV ELROR&AGNH RNVLGDFLMH DPRQL
QLWULWD D ]JDWLP X QLWUDWH =D SURFHV VX QXaQH NHPF
XJOMLN NDR L]JYRU VWDQLpPpQRJ XJOMLND SRVSMH&aAxXMX U
IRUPXODPD
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7TDNR QDVWDOL QLWUDWL VX ELOMFL SULVWXSDpQL XWMH
SURFHVRP GHQLWULILNDFLMH '"HQLWULILNDFLMD 2MH SURF}
1 SHGXNFLMD VH RGYLMD X QHNROLNR VWXSQMHYD

017\ 012\ 01 _0g1\ Og

"HOQLWULILNDFLMD VH RGYLMD X XYMHWLPD JGMH MH VODEI
GUXJLK L]YRUD =ERJ YLVRNH NRQFHQWUDFLMH NLVLND X
DQRDHUREQLP RNROL&AQLP XYMHWLPD JGMH SRWURaQMD N
UDVSRODJDQMX GRYROMQH JDOLKH QLWUDWD &DQWHU

S9RODWL]DFLMD MH SULVXWQD NRG VYLK GXaLpQLK JQRML"®
*XELWFL PRJIJX |1QDpDMQR YDULUDWL L RYLVH R PQRJLF

O*] E1L*\ 0*, E*ql

8UHD MH JQRMLYR NRMH VH VYH pH&iH SRVOMHGQMLK JR(
SURL]YRGQML ]JERJ VYRMH SULVWXSDpPQH FLMHQH L YLVRNEF
QD SRYUSLQX WOD PR&H GRYHVWL GR BXR¥VHYD YRQBWD]DF
ODKOHU +DPLG 1DNRQ SULPMHQH XUHD VH YUOR EU]
WRSLYD X YRGL :DKO L VXU

1ILWUDWQL LRQL NDR DQLRQL QHPDMX VSRVREQRVW YH]D
WRJD SRGORAQL LVSLUDQMX X GXEOMH VORMHYH WOD L SR
VXU D L] SRG]JHPQH YRGH PRJX ELWL XNORQMHQL V
3RVWPD

-HGDQ RG QDMYDAQLMLK IDNWRUD NRML XWMHpH QD NRQF
NROLpLQD L UDVSRUHG RERULQD WH X YHOLNRM PMHUL |
SRYHUDQMHP NROLPpLQH RERULQD SRYHUDYD VH NRQFHQ\
SURPMHQH X QDpLQX NRULAWHQMD WOD PRJX XWMHFDWL (
NDR QDSULPMHU SURFHVRP PLQHUDOL]DFLMH RUJDQVNH W)

SRMHGLQLP LVWUDALYDQMLPD XWYUYyHQH VX UD]JOLNH X NR
* P * P L * P 3DXZHOV L VXU

SURFMHYLYDQMH RQHpLAULYDOD XYHOLNH RYLVL R YUHPHQ
QD EU]LQX SURFMHYyLYDQMD QLWUDWD L SURFHVH UD]JUD
SRYHUDYD L NRQFHQWUDFLMD GXALND X SRG]JHPQLP YRGLEL
LIUDAHQLMH NDNR YL4AaDN YRGH XWMHpH L QD SRYLAHQMH U



+XPLGQD SRGUXpMD VX YUOR YD&QD ]JERJ VYRMH VSRVR
RQHpPLAGLYDOD %XUW 7UHSHO 8SUDYR WDNYH
UDJLQDPD SRGJHPQLK YRGD MDYOMDMX VH QD SRGUXpPpMX %
SRGUXpPMX %Ly SROMD RSLVXMX SURFHVH GLQDPLNH SRG]F
JRGLQH GL]DOD GR SRYU&ALQH WHUHQD WH QMLKRYX LQWH
OXVWDU L VXU

5DJOLNH X SURFHVLPD NUHWDQMD RQHpPLAGHQMD VX ]QDp!
YUHPHQVNL 7DNR SRVWRML ]QDpDMQD UD]JOLND L]JPHyX ]JLP
NDGD MH QD WOX X]JDMDQD SROMRSULYUHGQD NXOWXUD
YODAQRJ GLMHOD JRGLQH .DGOHF L .QLJKW

9UHPHQVND YDULMDELOQRVW NRQFHQWUDFLMD QLWUDWD
IDNWRULPD NRML YDULUDMX WLMHNRP JRGLQH SRSXW D
QDYRGQMDYDQMX UDVSRUHGX L LQWHQ]JLWHWX RERULQD
XQRVX GX4LND LWG +DOOEHUJ +D\FRFN L %XUW
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7HUHQVNR LVWUDALYDQMH MH SRVWDYOMHQR QD SRG
SRVWDYOMHQL SURFMHGQL OL]JLPHWUL X GYD SRQDYOMD(
GHWDOMQH IL]ILNDOQH L NHPLMVNH DQDOL]H X]JRUDND WOD
VDVWDY WOD L YRGRSURSXVQRVW B8]RUFL SURFMHGQH YRC
X =DYRG |D PHOLRUDFLMH L DQDON]LUIDAQ L6 SR ML VX HR GEIR
VSHNWURIRWRPHWULMVNL SULPMHQRP PHWRGH VHJPHQWL!L
1D QDYHGHQRP SRGUXpMX H VH DQDOL]JLUDWL UH]XOWDWL
QD SUDYLOQLN R =GUDYVWYHQRM LVSUDYQRVWL YRGH ]
SROMRSULYUHGQD SURL]YRGQMD D X UDGX iH VH NRULV

+ JRGLQH

/IRNDFLMD LVWUDALYDQMD L SHGRORANH ]

,VWUDALYDQMH MH SRVWDYOMHQR QD SRGUXpPpMX %Ly
T, f T L f 16 60OLND 3RGUXpPMH LVWUDA&LYDC
GROLQVNRJ UHOMHID V SURVMHpPQRP QDGPRUVNRP YLVLQRI
JRGLQH SURVMHpPpQD NROLpPLQD JRGLAQMLK RERULQD ]D P
f ( MH L]QRVLOD PP D VUHGQMD JRGLAQMD WH
3RWHQFLMDOQD HYDSRWUDQVSLUDFLMD LJUDpXQDWD MH Q
SRVWDMH *UDGLAWH QD GQHYQRM ED]L SULPMHQRP SURJU
LVWUDALYDQMD L NOLPDWVNL SDUDPHWUL SULND]DQL VX
JRGLQD VXVWDYQR SUDWL NDNYRUD SRG]JHPQLK L SURFMH¢
YRGQRJ UHALPD L NDNYRiUH YRGH SROMRSULYUHGQLK WDC
QDYRGQMDYDQMH %Ly ERVXWVNRJ SROMD?®* NRML ILQDQFLI
$JURQRPVNL IDNXOWHW 6YHXpLOLAWD X =DJUHEX

LYy %RVXWVNR SROMH JHRPRUIROR&GNL SULSDGD 3DQR(
X 5+ D PDQMLP GLMHORP X 6UELML 8NXSQD SRXYRIANQDP®LL
SRYROMDQ UDVSRUHG RERULQD RPRJXUDYDMX NYDOLWHWQ
RELOMHAMLPD %Ly %RVXWVNR SROMH MH L]JUD]JLWR SRC
VWDQRYQLAWYD &aLYL X UXUDOQLP VUHGLQDPD SUHWHaAL!'
JHPOML&E&QLK SRYUuaLQD SUHYODGDYDMX RUDQLFH YRUOUQM
SRYUaGLQDPD VH X JODYQRP X]JDMDMX UDWDUVNH NXOWX
VXQFRNUHW L a4HUHUQD UHSD 9UOR VQDAaQR VH UD]YLMD
SRQDMYL&H X]JRM NUDYD L VYLQMD NRMH VYH YL&4H SUHX
VOXpDM X UD]J]YLMHQLMLP JHPOMDPD LQWHQ]JLYQRVW EURI
2EJLURP QD XVYRMHQL 1DFLRQDOQL SURMHNW QDYRGQMI
JHPOMLAWHP L YRGDPD X 5HSXEOLFL +UYDWVNRM 1$31%$9



QDFLRQDOQD SLORW SURMHNWD QDYRGQMDYDQMD QD SR
SURMHNW QDYRGQMDYDQMD %Ly %RVXWVNRJ SROMD 3HWR
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60LND .DUWD LVWUDALYDQRJ SRGUXpMD V ORNDFLMDI

,JYRU 3HWRALUO L VXU

.OLPDWVNH J]QDpDMNH

3RGUXpMH LVWUDALYDQMD QDOD]L VH QD SULMHOD]X
NRQWLQHQWDOQX NOLPX 3HWRALU L VXU SURVMHpPQD
GR JRGLQH |D PHWHRURORANX SRVWDMX *UDGLA&W
QD YHJHWDFLMVNR UD]JGREOMH WUDYDQM OLVWRSDG RWS
SURVMHpPQLK JRGLAQMLK NROLpPpLQD RERULQD *UDILNRQ
JRGLAQMH WHPSHUDWXUH JUDND ]D LVWR YUHPHQVNR UD]
f& *UDILNRQ SURVMHPQD YULMHGQRVW UHODWL
GR JRGLQH ]D PHWHRUROR&NX SRVWDMX *UDGL&AWH L]
PDNVLPDOQD PMHVHPQD NROLPLQD RERULQD L]JQRVL P
PP X PMHVHFX OLVWRSDGX 8 JRGLQL X SURVMHNX
OLSQMX PP D QDMPDQMH X YHOMDpL PP G6UHGQ
SURVMHNX MH QDMYHUD X VUSQMX f& D QDMPDQMD
UHODWLYQD YODJD JUDND ELOD MH QDMYHGD X PMHVHFX Sl
3URVMHPQR QDMYLAH RERULQD WLMHNRP JRGLQH
QDMPDQMH X YHOMDpL PP 6UHGQMD PMHVHpPQD WHPS



QDMYHUD X VUSQMX VD f& D QDMPDQMD X VLMHpPpQMX
MH RERULQD SDOR X PMHVHFX OLSQMX PP D QDMPDQM
WHPSHUDWXUD JUDND X SURVMHNX MH QDMYHUD X VUSQMX

2ERULQH

6XPD JRGLAQMLK RERULQD X JRGLQL L]QRVLOD MH

YLAHIJRGLAQMHJ UD]JGREOMD ]D SURPDWUDQR UD]J]GREOMH

PMHVHFLPD WLMHNRP JRGLQH ELR MH SULOLPQR QHU
PP WH PLQLPXPRP X SURVLQFX PP

7TDEOLFD *RGLAQML KRG PMHVHpQLK RERULQD PP

*RGLUQD OMHVHFL 6 XPD
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*UDILNRQ *RGLAQML KRG PMHVHpPQLK RERULQD PP ]D PH
JRGLQL

,JYRU 3HWRALUO L VXU

7TLMHNRP JRGLQH VXPD JRGLAQMLK RERULQD ELOD MH I
JRGLQX 7DEOLFD 5DVSRUHG MH WDNRYHU ELR SULC
NRORYR]X PP L PLQLPXPRP X VLMHpPpQMX PP



7TDEOLFD *RGLAQML KRG PMHVHPQLK RERULQD PP

*RGLUQD OMHVHFL 6 XPD
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*UDILNRQ *RGLAQML KRG PMHVHpPQLK RERULQD PP ]
JRGLQL

,JYRU 3HWRA&LUO L VXU

6XPD JRGLAQMLK RERULQD X JRGLQL L]JQRVLOD MH

RGQRVX QD SUHWKRGQX JRGLQX L PP YLaAaH RG YLA&F
UD]JGREOMD 7DEOLFD ODNVLPXP RERULQD ]JDELOMHAFL
YLAH RG SUHWKRGQH GYLMH JRGLQH WH PLQLPXP X OLVWR



7TDEOLFD *RGLAQML KRG PMHVHPQLK RERULQD PP ]

*RGLUQD OMHVHFL 6 XPD
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*UDILNRQ *RGLAQML KRG PMHVHPQLK RERULQD PP ]
JRGLOQL

,JYRU 3HWRALUO L VXU

HPSHUDWXUD

6UHGQMD JRGLAQMD WHPSHUDWXUD JUDND X JRGLC
YLAD RG YL&HIJRGLAQMHJ SURVMHND |]D SURPDWUDQR UD
PMHVHpQH WHPSHUDWXUH JUDND NUHWDOR VH RG f& X Sl
JRGLQH VUHGQMD JRGLAQMD WHPSHUDWXUD JUDND ELOD

1DMQLAD YULMHGQRVW ]JDELOMHAHQD MH X VLMHpQMX f
JRGLAQMD WHPSHUDWXUD JUDND X JRGLQL ELOD MH ]D
WHPSHUDWXUH SUHWKRGQH JRGLQH 7DEOLFD .ROHE

YHOMDpPL GR & X NRORYR]X



7TDEOLFD

BUHGQMD JRGLAQMD WHPSHUDWXUD JUDND
+ JRGLQH
, JYRU SULODJRYHQR SUHPD 3HWRA&LU L VXU
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*UDILNRQ *RGLAQML KRG VUHGQMH WHPSHUDWXUH

*UDGLAWH X UD]J]GREOMX JRGLQH

,JYRU SULODJRYHQR SUHPD 3HWRA&LU L VXU



SHGROR&ANH ]QDpDMNH

SHGRVLVWHPDWVNH MHGLQLFH WOD QD SRGUXpMX L
KLGURPRUIQLK WDOD WH VX NODVLILFLUDQH NDNR VOLMH

QHNDUERQDWQR WOR QD ORNDFLMDPD L VHPLIJOHMC
LORYDVWR WOR QD ORNDFLML PRpYDUQR JOHMQR DPILS
QD ORNDFLMDPD L SHWRA&LU L VXU 1D QDYHGHAQ

ILILNDOQH L NHPLMVNH DQDOL]H X]JRUDND WOD =QDWDQ C
JGMH GRPLQLUD UDWDUVNR VWRpPpDUVND SURL]JYRGQMD \
PLOQHUDOQLK JQRMLG® NJ IXKRBEOLNX XUHMH LOL 13.
SRYUGLQH 3HWRALU L VXU

8]RUNRYDQMH WOD QD VYLP ORNDFLMDPD WLMHNRP JF
=D JRGLQX X]JRUNRYDQMH MH REDYOMHQR D ]
JRGLQX X]RUNRYDQMH WOD MH REDYOMHQR JF



2GUHYLYDQMH NHPLMVNLK L ILILNDOQLK VYRM
ORNDFLMDPD

2VQRYQD ILILNDOQD L KLGURSHGROR&ND VYRMVWYD WOD C
SUHWKRGQLP JRGLAQMLP D L SHWRJRGLAQMLP L]YMH&WDM

7TDEOLFD THNVWXUQL VDVWDY WOD NDSDFLWHW WC
YRGOMLYRVWL L UHWHQFLMD YRGH X WOX
,]JYRU 3HWRA&ALU L VXU

'XELQ 5HODWLY 9ROXPQ +LGUDXO SHWHQFLMD YRGH
IRNDFEL . 3LMHV| 3UDK *OLQI NDSDFLWH| JXVWRul YRGOML N3D
YRGX FFP J FP FP GDQ

1LMH PMHUHQR

1LMH PMHUHQR

1LMH PMHUHQR

1LMH PMHUHQR

1LMH P

1LMH PMHUHQR




/IRNDFLMD %DELOQOD *UHGD .ODGDYDF

1DOD]L VH X] FHVWX L]JPHYyX QDVHOMD %DELQD *UHGD L .OCL
NP RG %DELQH *UHGH X SUDYFX .ODGDYFD /RNDFLMD N
SURL]YRGQRM MHGLQLFL WDEOL YHOLPLQH RNR KD .RU
%DELQH *UHGH XO EDQD - -HODpLUD SDUFHOD |HP
SURL]YRGQMX RVQRYQLK UDWDUVNR LOQGXVWULMVNLK L
YHOLpLQH SRYUaLQH SDUFHOH WLMHNRP JRGLQH X]JDMEL
ORNDFLMH WLMHNRP JRGLQH X]JDMDQH NXOWXUH EI
ORNDFLML MH KLGURPHOLRULUDQR GUHQDAaRP L] PRpYDUC
VYRMVWYD WOD QD ORNDFLML WLMHNRP JRGLQH SULN

7DEOLFD 2VQRYQD NHPLMVND VYRMVWYD WOD QD C
JRGLQH

,JYRU SULODJRYHQR SUHPD 3HWRA&LUO L VXU

*RGLQD '‘DWXKELQD S+ +XPXV1 PJ J
X]RUNRYDQM@

+ 2 0 32 .2

I+

I+

3URVMHN

I+

I+

3URVMHN

I+

I+

3URVMHN

7THPHOMHP SRND]DWHOMD X 7DEOLFL PRaH VH ]DNOM
RG + FP GXELQH QD ORNDFLML WLMHNRP JRGLQH
0 .&0 X 6DGUADM KXPXVD MH X SRYU&GLQVNRP KRUL]
KXPR]J]QR WOR 2SVNUEOMHQRVW SRYUALQVNRJ KRUL]JRQW
2SVNUEOMHQRVW WOD V ILILROR&GNL PNWLYQLPUR®RR |RRRPWM
2SVNUEOMHQRVW NDOLMHP MH ELOZD WDNRWEOWD YUOQRHERPD
JRGLQH WOR MH X SRYUALQVNRP KRUL]JRQWX RG + FP G
&0 X 6DGUADM KXPXVD MH X SRYU&GLQVNRP KRUL]I
KXPR]JQR WOR 2SVNUEOMHQRVW SRYUALQVNRJ KRUL]JRQW



2SVNUEOMHQRVW WOD V ILJLROR&GNL DNWLYQLP IRODEWRRP
RSVNUEOMHQR 2SVNUEOMHQRVW NDOLMHP MH BLWODWDN
TLMHNRP JRGLQH WOR X SRYUAGLQVNRP KRUL]JRQWX RG
UHDNFLMX X 0 .&0 X 6DGUADM KXPXVD MH X SRYUa&L
VODER KXPR]JQR WOR 2SVNUEOMHQRVW SRYU&GLQVNRJ KI
GREUD 2SVNUEOMHQRVW WOD V ILILROR&GRL DNWLWYQIOR IR
ERJDWD 2SVNUEOMHQRVW NDOLMHP MHVWVQDD XPMHUHQD

/IRNDFLMD %DELOD *UHGD +*+ .RQMVNR

6PMHaAWHQD MH QD LVWRP SRWH]X LIPHYyX QDVHOMD %DELQ
VPMH&WDM RYH ORNDFLMH QDOD]L VH RNR NP GDOMLE
YRGRWRNX .RQMVNRP 8GDOMHQRVW ORNDFLMH RG RYR
GRYRGQRJ OHOLRUDFLMVNRJ NDQDOD SUROD]L VUHGLQRP
WDNRYyHU MH VPMH&GWHQD QD KLGURPHOLRULUDQRM SDU

ORNDFLML RG JRGLQH MH RELWHOMVNR JRVSRGDU"
7LMHNRP JRGLQH X]JDMDQD NXOWXUD QD SDUFHOL |
KLGURPHOLRULUDQR GUHQDARP L] KLSRJOHMD 8 7DEOLFL
VYRMVWYD WOD WLMHNRP JRGLQH
7DEOLFD 2VQRYQD NHPLMVND VYRMVWYD WOD QD O
JRGLQH
, JYRU SULODJRYHQR SUHPD 3HWRA&LU L VXU
*RGLOD "DWXPXELQJD S+ +XPXV1 PJ  J
X]RUNRY/DQMD
FP | +2 ] 0 32 2
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7THPHOMHP QDYHGHQLK SRND]DWHOMD X 7DEOLFL MH
QD ORNDFLML WLMHNRP JRGLQH LPDR VUHGQME
YULMHGQRauX S+ X 0 .&0 X RG 70R MH RGJRYDUDO
VDGUADMHP KXPXVD X SRYU3EGLQVNRP KRUL]JRQWX RG
DNWLYQLP IRVIRURP L NDOLMHP WLMHNRP 2JRG MH ELC

wWOD 2PJ . J WOD 2SVNUEOMHQRVW WOD V GX&aLNRP I
JRGLQH REUDGLYL KRUL]JRQW WOD * QD ORNDFLML
V YULMHGQRauX S+ X 0 .&40 X RG 7O0R MH RGJRYDUD
VDGUADMHP KXPXVD X SRYUAGLQVNRP KRUL]JRQWX RG
DNWLYQLP IRVIRURP L NDOLMHP WLMHNRP JR@ MH ELC
J WOD 2 PJ .J WOD 2SVNUEOMHQRVW WOD V GXa&aLN
ERJDWH 7TLMHNRP JRGLQH |DSDabPR GD MH REL

ORNDFLML LPDR DONDOLPQX UHDNFLMX V SURVMHpPQRP Y
RGJRYDUDOR NODVL VODER KXPR]JQLK WDOD VD VDGUAaDM

2SVNUEOMHQRVW WOD V ILILROR&GNL DNWLYQLP IRVIRI
YUOR ERJDWD L VODED J WORJ 32 PJ J WOD 2SVNUEOMH (
GXaLNRP MH ELOD GREUD

/IRNDFLMD *XOGLQFL £ -DVLQMH

ORWUHQMH VWDQMD WOD QD ORNDFLML VPMHaAWHQR MH

.RNDQRYLU ODWLMH *XQGLQFL 0 *XEFD S3DUFHOD VH Q
FHVWH *XQGLQFL 6LNLUHYFL /RNDFLMD XGDOMHQD MH |
NDQDOD -DVLQMD RNR P WH VWDUH IDUPH 3-DVLQMH 6LI

NRMRM VH YU&L PRQLWRULQJ WOD L]JYU&GHQL VX L KLGUI
RGYRGQMH SDUFHOD MH GMHORPLpPQR GUHQLUDQD 70R
LOQGXVWULMVNLK NXOWXUD 7LMHNRP JRGLQH X]JDMDC
QDb RYRM SDUFHOL WDEOL GHWHUPLQLUDQR MH NDR K
SVHXGRRJOHMHQRJ WOD 2VQRYQD NHPLMVND VYRMVWYD
SULND]DQD VX X 7TDEOLFL



7TDEOLFD 2VQRYQD NHPLMVND VYRMVWYD WOD QD O

JRGLQH
,JYRU SULODJRYHQR SUHPD 3HWRA&LU L VXU
*RGLQD DWXXELQD S+ FXPKV1 PJ  J
X]RUNRYDQMD
FP | +2] o0 32 .2
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*
+
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$QDOL]RP SRND]DWHOMD L] 7DEOLFH VH PRAH |[DNOMX|
WOD WLMHNRP JRGLQH LPDR SUDNWLPQR QHXWUDOQX
.&0 X L]QRVLOD RNR 6DGUADM KXPXVD X SRYUAGLQVNRP
L]IQRVLR GRVWD KXPR]JQR WOR 2SVNUEOMHQRVW WOD

KRULIRQWX WOR MH ELOR YUOR ERJDWR2 RSVNUEWMBQR
2SVNUEOMHQRVW WOD V ILILROR&ANL DNWRYQLP NDVQAMHP
TLMHNRP JRGLQH REUDGLYL KRUL]JRQW WOD LPDR MH
UHDNFLMX SUL pHPX MH YULMHGQRVW S+ X 0 .&0 X L]Q
SRYUGLQVNRP KRUL]JRQWX + FP MH X SURVMHNX L]JQR
WOR 2SVNUEOMHQRVW WOD GXa4aLNRP ELOD MH GREUD
ERIJIDWR RSVNUEOMHQR VM IRVIRURNFOD PSIVRUEOMHQRVW
DNWLYQLP NDOLMHP ELOD MH GREOD TLVHINRP JRGL(
KRUL]JRQW WOD MH LPDR SUDNWLPQR QHXWUDOQX UHDNFL
LIQRVLOD RNR 6DGUADM KXPXVD X SRYUALQVNRP KRUL]
VODER KXPR]JQR WOR 2SVNUEOMHQRVW WOD GXaLN
KRULIRQWX WOR MH ELOR YUOR ERJDWR2RSVNUE OWMODHQR
2SVNUEOMHQRVW WOD V ILILROR&GNL DNWLXYQLP NDWVOAMHP E



/IRNDFLMD *XOGLQFL £+ 'REURYR

2NR P RG PMHVWD *XQGLQDFD X SUDYFX VMHYHUR LVWHF
ORNDFLMH RG YRGRWRND 'REURYR L]QRVL RNR P ORQL
X YODVQL&AWYX .RNDQRYLUO .DWH *XQGLQFL XO =DJUHEI
PRWUHQMH VWDQMD WOD GMHORPLpQR MH KLGURPHOLRUL
PUHAaH 70R QD RYRM ORNDFLML GHWHUPLQLUDQR MH ND|
7TLMHNRP JRGLQH X]JDMDQH NXOWXUH ELOH VX XOM
NHPLMVND VYRMVWYD WOD QD ORNDFLML NRMD VX XWYL
7TDEOLFL

7DEOLFD 2VQRYQD NHPLMVND VYRMVWYD WOD QD O
JRGLQH

,]JYRU SULODJRYHQR SUHPD 3HWRALU L VXU

*RGLQD '‘DWXXELQD S+ +XPXV1 PJ J
X]RUNRYDQM&
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S3UHPD SRND]DWHOMLPD L] 7TDEOLFH YLGOMLYR MH GD
WLMHNRP JRGLQH RGOLNRYDOR VODER NLVHORP UHDI
WYDUL GREULP VDGUADMHP GX&aLND ERIJDWR
VODERP RSVNUEOMHQR&UX V NDOLWME&P L 2 PJP3 J WOD
7TLMHNRP JRGLQH WOR MH X SRYUAGLQVNRP KRUL]JRQW:
GRVWDWQL VDGUAaDM KXPXVD GREUD RSVNUEOMH
RSVNUEOMHQRVW V IRVIRURP L VODER RSVNUWOMHQRVWPJ
. 2 J WOD 7LMHNRP JRGLQH WOR VH X SRYU&GLQVN
VODER NLVHORP UHDNFLMRP RVUHGQMRP ]DVWXSOMI
VDGUADMHP GXAaLND GREURP RSVNUEOMHQRAauUX V IF
NDOLMHP 2 PJ 3 WOD L2 PJJ.WOD



/IRNDFLMD *XOGLQFL FUSLOLawWH

2YD VH ORNDFLMD QDOD]L QHSRVUHGQR X] FHVWX *XQGLQ
SUHWKRGQR SODQLUDQRJ &USLOLaAWD %DELQD *UHGD *XQC
P /RNDFLMD MH VPMHaAWHQD QD WDEOL SDUFHOL NRM:;
0 *XEFD 3DUFHOD ]JHPOMLaAWH VH NRULVWL NDR RUDC(
NXOWXUD ELR MH R]JLPL MHpDP 70R MH KLGURPHOLRULUDGQ
VYRMVWYD WOD X SRYU&GLQVNRP KRUL]JRQWX FP L SRG.
GXELQH WLMHNRP JRGLQH SULND]DQD VX X 7TDEOLFL

7TDEOLFD 2VQRYQD NHPLMVND VYRMVWYD WOD QD O
JRGLQH

,]JYRU SULODJRYyHQR SUHPD 3HWRALU L VXU

*RGLQD 'DWXPXELQD S+ +XPXV1 PJ J
X]JRUNRYDQMD
FP +2 0 32 .2
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THPHOMHP QDYHGHQLK SRND]DWHOMD X 7DEOLFL WL
0 .&0 X X SRYUGLQVNRP REUDGLYRP FP KRUL]R
6DGUADM KXPXVD L]QRVLR MH RNR AWR RGJRYDUD NO|I

KRUL]JRQWX ELOR GREUR RSVNUEOMHQR V GXaLNRP y
IRVIRURP 2 PJ 3J WOD ELOD MH YUOR ERJDWD D RSVNU
NDOMHP ELOD MH GQREUDJ WOPJ 7LMHNRP JRGLQH SUL
0 .&0 X X SRYUGLQVNRP REUDGLYRP FP KRUL]RC
NLVHOR JUDQLFD 6DGUADM KXPXVD L]QRVLR MH RNR

WOD 70R MH X LVWRP KRUL]JRQWX ELOR GREUR RSVNUEONMN



ILILRORANL DNWLYQLP 2RVIRURWOD HBLO® MH YUOR ERJDW]
ILILRORANL DNWLYQLP NDOMHP? ELOD WODGREUBMHNRPPI
SUHPD UHDNFLML WOD X 0 .&0 X X SRYUAGLQVNRP RE
ELOR NLVHOR 6DGUADM KXPXVD L]JQRVLR MH RNR awR
MH X LVWRP KRUL]RQWX ELOR GREUR RSVNUEOMHQR V GXa
DNWLYQLP IRVIRURP JPWGGBD ELOD MH ERJDWD D RSVN
DNWLYQLP NDOMHP ELOD BMH XPMAMUWODQD PJ

/IRNDFLMD *XOGLQFL NDQDO

2YD VH ORNDFLMD QDOD]JL QHSRVUHGQR LVSRG VHOD *XQ
NDQDOD RNR P /RNDFLMD PRWUHQMD VPMH&G&WHQD MH
.DGLUD *XQGLQFL =DJUHEDpPND XOLFD SDUFHOD ]JHPOM
JRGLQH X]JDMDQD NXOWXUD ELOD MH S&4HQLFD 7O0OR M
NHPLMVND VYRMVWYD WOD X SRYUAGLQVNRP KRUL]JRQWX

FP GXELQH WLMHNRP JRGLQH SULND]DQD VX X 7DEOL
7DEOLFD 2VQRYQD NHPLMVND VYRMVWYD WOD QD O
JRGLQH

,]JYRU SULODJRYHQR SUHPD 3HWRALU L VXU

*RGLQD '‘DWXBELQD S+ +XPXV1 PJ J
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$QDOL]RP SRND]DWHOMD L] 7DEOLFH VH PRA&H ]DNOM
JRGLQH SUHPD UHDNFLML WOD X 0 .&0 X X SRYUGE
KRULIRQWX WOR ELOR DONDOLpQH UHDNFLMH 6DGUAaDM |
NODVL VODER KXPR]JQRJ WOD 70R MH X LVWRP KRUL]RQ
2SVNUEOMHQRVW WOD V ILILROR&ZNL DNWWQODL PELROMF
XPMHUHQD 7DNRYyHU L RSVNUEOMHQRVW V ILJLRORA&NL DN
. 2 J WOD 7TLMHNRP JRGLQH SUHPD UHDNFLML WO
REUDGLYRP FP KRUL]JRQWX WOR MH ELOR ED]JLpQH UH
aAWR RGJRYDUD NODVL VODER KXPR]JQRJ WOD 7OR
RSVNUEOMHQR V GXaLNRP 2SVNUEOMHQRVW WOD V
32 J wob ELOD MH VODED 2SVNUEOMHQRVW V IL]JLRO
PJ 2 J WOD TLMHNRP JRGLQH SUHPD UHDNFL
SRYUGLQVNRP REUDGLYRP FP KRUL]JRQWX WOR MH EL
LIQRVLR MH RNR AWR RGJRYDUD NODVL VODER KXPR]¢
GREUR RSVNUEOMHQR V GX&LNRP 2SVNUEOMHQRVW
PJZ3 J wob ELOD MH XPMHUHQD 2SVNUEOMHQRV)\

MH VODED 2 PJJ. WOD

$QDOL]D SURFMHGQH YRGH

ORQLWRULQJ L NDNYRUD SURFMHGQH YRGH X JRQL SU®
NDQDOD WLMHNRP JRG YUAHQ MH SRVUHGVWYRP OL]
XJUDYHQR MH XNXSQR SURFMHGQLK OL]JLPHWDUD QD
UD]OLPpLWLP GXELQDPD YHU SULND]DQLP X 7DEOLFL
QDpLQ XJUDGQMH OL]JLPHWUD /L]JLPHWUL QD d8HVWRM ORN

JRGLQH 8 SURFMHGQRM YRGL SHUNRODWX NRG VYLK
JRG DQDOLJLUDQL VX QLWUDWL DPRQLMDN IRVIDWL 8]R
JRGLQH L]JYUAHQR MH WLMHNRP PMHVHFL VLMHpPQMD YH
OLVWRSDGD L SURVLQFD GDNOH XNXSQR SXWD SUL pHP>
SURFMHGQH YRGH 3UHPD SURMHNWQRP ]J]DGDWNX ]D SUI
OHOLRUDFLMVNRP NDQDOX ]D QDYRGQMDYDQMH %LYy %RVX
JRGLQH NRPSOHWQD DQDOL]D YRGH SRG]JHPQH SURFMHC

JRGLQL L]YUAHQD MH X =DYRGX ]D MDYQR JGUDYVWYR
WOD L PXOMD X ODERUDWRULMLPD $JURQRPVNRJ IDNXOWt
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6DGU&ADM GXALPQLK VSRMHYD

'XaLN MH NDR ELOMQR KUDQMLYR NOMXpDQ ]D YLVR
SURL]YRGQML .ROLPLQD GXALND X SULVWXSDpQLP REOLFL
SROMRSULYUHGQLK NXOWXUD ]D RVWYDUHQMH YLVRNLK ¢
NROLPpLQHXGXKELWEH X WOX VODER ]DGUAabDYD D LVSUDQ X S
SUHGVWDYOMD VYH YHUL SUREOHP QMHQRJ RQHpPLAUHQMD
NROLpLQLLI2OIN X2WOX L R NROLpPpLQL YRGH NRMD VH SURF
X]JRMD ELOMD WDNRYyHU LPD YUOR ELWDQ XWMHFDM QD JX
NROLpLQL YHURM RG SRWUHEQH GRYRGL GR |DGUaDYDQMD
UD]J]GREOMH V YHULP NROLpLQDPD RERULQD PRaH RpHNLYD

7TLMHNRP JRGLQH QD VYLP ORNDFLMDPD NRQWLQ
GXaLND QLWUDWQRJ DPRQLMVNRJ L XNXSQRJ X SURFMHC(
SHIXOWDWL DQDOL]D GXaLND X SURFMHGQRM YRGL

WDEOLFDPD X SULORJX L]YMH&auD 7DEOLFH 1 GIRt 9
1 L XNXSQRJ GX&LND X SHUNRODWX OL]JLPHWDUD SR ORN
SULND]DQH VX L X *UDILNRQLPD 1D WHP

FMHORYLWLK DQDOL]D VDGUADMD GXaLND X SHUNRODWX OL
JRGLQH GROD]JLPR GR |DNOMXpND

x SR ORNDFLMDPD PRWUHQMD WLMHNRP JRGLQH VDGU:
VH MH UD]OLpLWR V REJLURP QD WLS WOD X]JDMDQX NXOV
SURFLMHYHQH YRGH SHUNRODWD

X VUHGQMH JRGLAQMH YULMHGQRVWL NRQF® QW UDHUWNRIO B\
OLJLPHWDUD SR ORNDFLMDPD SUDi{HQMD WLMHNRP
ORNDFLMD ORNDFLMD ORNDFLMD ORI
ORNDFLMD

XVUHGQMH JRGLAQMH YULMHGQRVWL NRQF QWU DMMHNRHP G Xa
JRGLQH SR ORNDFLMDPD SUDUHQMD ELOH VX VOMHGHUH O
ORNDFLMD ORNDFLMD L ORNDFLMD

X VUHGQMH JRGLAQMH YULMHGQRVWL NRQFHQWUDFLMH X
LVWUDALYDQLP ORNDFLMDPD NUHWDOH VX VH NDNR VOLMH

ORNDFLMD ORNDFLMD L ORNDFLMD
JRGLAQMH YULMHGQRVWL NRQFHQWUDFLMH GX&LND L] QL
OLJLPHWDUD SHUNRODWX VDPR QD ORNDFLML WLMHNRP
PDNVLPDOQR GR]YROMHQH NRQFHQWUDFLMH SUHPD A3UL
]D SLiH PJ 1O



X PDNVLPDOQH NRQFHQWUDFLMH GX&LND L] QLWUDWD NDR
VYLK ORNDFLMD SUDUHQMD WLMHNRP JRGLQH ELC

GR]JYROMHQLK NRQFHQWUDFLMD 0", SUHPD 3UDYLOQLNX F
11

x SUHPD 8UHGEL R NODVLILNDFLML YRGD 11 L

OL]ILPHWDUD SR ORNDFLMDPD PRWUHQMD RYLVQR
WLMHNRP JRGLQH NUHWDOD VH MH QDMpH&uUH X UDVSR
PHWYUWRM ,, ,9 NDWHJRULML HNROR&NH NDNYRUH *UDILN

X SUHPD VDGUADMX GX&aLND Sy RAMHGMDWMNH YRGD L WLMHNI
ORNDFLMDPD PRWUHQMD QDMpHa&UH RGJRYDUDOD SUYRM

XVUHGQMH NRQFHQWUDFLMH GX&ALND L] DPRQLMDND X SURI

PRWUHQLP ORNDFLMDPD WLMHNRP JRGLQH ELOH VX ]
NRQFHQWUDFLMH O0°. SUHPD A3AUDYLOQLNXS? PJ 1+
7TDEOLFD .RQFHQWUDFLMH GX&4LND X SURFMHGQRM YRGL O]
,JYRU 3HWRALU L VXU
12 =1 1 1+ 8.83
1
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*UDILNRQ .RQFHQWUDFLMD XNXSQRJ GXaLND X SHUNR

,JYRU 3HWRALU L VXU

SHIXOWDWL DQDOL]D GXaLND X SURFMHGQRM YRGL WLMHNGF
7TDEOLFL =ERJ VXKRUH WOD X GUXJRM SRORYLFL J
NRQFHQWUDFLMD LILXNXSQRJ GX&A4LND X SHUNRODWX OL]JLPH
WLMHNRP JRGLQH SULND]DQH VX L X *UDILNRQLPD

SRND]DWHOMD L DQDOL]D VDGUaDMD GXALND X SHUNRODW
SUYH SRORYLFH JRGLQH PR&aH VH ]IDNOMXpLWL VOMHGF

xVDGUabDM GXA4LND X SHUNRODWX OL]J]LPHWDUD SR ORNDFLN
MH UD]JOLpLWR V RE]JLURP QD WLS WOD X]JDMDQX NXOWXI
SURFLMHYHQH YRGH SHUNRODWD

X VUHGQMH YULMHGQRVWL NRQFHQWUDFLMHNRPIENY H. ]SQ D\R

JRGLQH X SHUNRODWX OL]JLPHWDUD SR ORNDFLMDPD SUDI

VOLMHGL ORNDFLMD ORNDFLMD ORNDFLMD
L ORNDFLMD

X VUHGQMH YULMHGQRVWL NRQFHQW U DI LWHMGDERMN S WY HD FSH
JRGLQH SR ORNDFLMDPD PRWUHQMD ELOH VX VOMHGHI
ORNDFLMD ORNDFLMD ORNDFLMD L ORN

X VUHGQMH YULMHGQRVWL NRQFHQWUDFLMH XNXSQRJ GXa
ORNDFLMDPD NUHWDOH VX VH NDNR VOLMHGL ORNDFLMD

ORNDFLMD ORNDFLMD L ORNDFLMD
YULMHGQRVWL NRQFHQWUDFLMH GX&LND L] QLWUDWD L X
SHUNRODWX QD ORNDFLMDPD L WLMHNRP SUYH SROF

0'. PDNVLPDOQR GR]YROMHQH NRQFHQWUDFLMH SUHPD A
YRGH ]D SLiH PJ 10 &4WR MH ]QDWQR QHSRYROMQLMH



X PDNVLPDOQH NRQFHQWUDFLMH GX&LND L] QLWUDWD NDR
VYLK ORNDFLMD SUDUHQMD RVLP ORNDFLMH WLMHNRP S
YULMHGQRVWL PDNVLPDOQR GR]YROMHQLK NRQFHQWUDFLN\
LVSUDYQRVWL YRGH ]D SLUH 11

x SUHPD 8UHGEL R NODVLILNDFLML YRGD 11 L

OL]JLPHWDUD SR ORNDFLMDPD PRWUHQMD RYLVQR R VD
SUYH SRORYLFH JRGLQH NUHWDOD VH MH QDMpHA&auUH X
GUXJRM GR SHWRM ,, 9 NDWHJRULML HNRORAQNH NDNYRUH

X SUHPD VDGUADMX GXAaLND £l DPRMGGD NWH ¥RGD L WLMH?
JRGLQH QD ORNDFLMDPD PRWUHQMD QDMpH&UH RGJR
HNROR&GNH NDNYRUH *UDILNRQ

X VUHGQMH NRQFHQWUDFLMH GX&LND L] DPRQLMDND X SUR
vVYLP PRWUHQLP ORNDFLMDPD WLMHNRP SUYH SRORYLFH
PDNVLPDOQR GR]JYROMHQH NRQFHQWUDFLMH100. SUHPD A3

7TDEOLFD .RQFHQWUDFLMH GXALND X SURFMHGQRM Y|
SRORYLFH JRGLQH
,JYRU 3HWRALUO L VXU
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*UDILNRQ .RQFHQWUDFLMD XNXSQRJ GXaLND X SHUNR

,JYRU 3HWRALU L VXU

TLMHNRP JRGLQH QD VYLP ORNDFLMDPD NRQWLQ X
GXaLND QLWUDWQRJ DPRQLMVNRJ L XNXSQRJ X SURFMHC(
SULMHGQRVWL NRQFHQWWXBSIOMO BG2XaALND X SHUNROD
ORNDFLMDPD WLMHNRP JRGLQH SULND]DQH VX L
7THPHOMHP GRELYHQLK SRND]DWHOMD L DQDOL]D VDGUAI
ORNDFLMDPD PRWUHQMD WLMHNRP JRGLQH PRAH VH ]D

xVDGUabDM GXa4aLND X SHUNRODWX OL]J]LPHWDUD SR ORNDFLN
MH UD]JOLpLWR V RE]JLURP QD WLS WOD X]JDMDQX NXOWXI
SURFLMHYHQH YRGH SHUNRODWD

X VUHGQMH YULMHGQRVWL NRQFHQW WD FWMMHGIRPLND LJ R
SHUNRODWX OL]J]LPHWDUD SR ORNDFLMDPD SUDUHQMD
ORNDFLMD ORNDFLMD ORNDFLMD ORN
ORNDFLMD

XVUHGQMH YULMHGQRVWL NRQFHQWUDFFLWHMGXNERMND L] DRPE
SR ORNDFLMDPD PRWUHQMD ELOH VX VOMHGHUH ORNDFLM]|
ORNDFLMD ORNDFLMD L ORNDFLMD

X VUHGQMH YULMHGQRVWL NRQFHQWUDFLMH XNXSQRJ GXa
ORNDFLMDPD NUHWDOH VX VH NDNR VOLMHGL ORNDFLMD
ORNDFLMD ORNDFLMD L ORNDFLMD 9D (
NRQFHQWUDFLMH GX&LND L] QLWUDWD L XNXSQRJ GX&LND
ORNDFLMDPD PRWUHQMD WLMHNRP JRGLQH QL



PDNVLPDOQR GR]JYROMHQH NRQFHQWUDFLMH SUHPD A3UL

]D SLiH PJ 10 &4WR MH J]QDWQR SRYROMQLMH X RGQR\
Xx PDNVLPDOQH NRQFHQWUDFLMH GX&LND L] QLWUDWD NDR
VYLK ORNDFLMD SUDUHQMD WLMHNRP JRGLQH ELOH VX
GR]YROMHQLK NRQFHQWUDFLMD O0'. SUHPD 3UDYLOQLNX F
11

X SUHPD 8UHGEL R NODVLILNDFLML YRGD 1 1 L
OLJLPHWDUD SR ORNDFLMDPD PRWUHQMD RYLVQR R V

JRGLQH NUHWDOD VH MH QDMpH&auUH X UDVSRQX YULMH
NDWHJRULML HNROR&GNH NDNYRUH *UDILNRQ

X SUHPD VDGUADMX GXAaLND $( DPPWRGEQYDNH YRGD WLMHNRI
ORNDFLMDPD PRWUHQMD QDMpH&UH RGJRYDUDOD SUYRM |

XVUHGQMH NRQFHQWUDFLMH GX&aLND L] DPRQLMDND X SUR

ORNDFLMDPD WLMHNRP JRGLQH ELOH VX WDNRYHU ]C
NROQFHQWUDFLMH O0'. SUHPD A3:|.UDYLOQLNX3 PJ 1+
7TDEOLFD .RQFHQWUDFLMH GXaLND X SURFMHGQRM YR
JRGLQH
,JYRU 3HWRALUO L VXU
12 + 1 1 1+ 8.831, '84a,
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SHIXOWDWL NROLpPpLQH L NDNYRUH SURFMHGQH Y

7LMHNRP JRGLQH SRPRiX OL]JLPHWDUVNLK LVWUDALYDQ
RQHpPLAGLYDPD L] SROMRSULYUHGQH SURL]YRGQMH NDR
SRG]HPQLP YRGDPD WDOQRJ YRGRQRVQRJ DNYLIHUD X SUR
SUHPD GXERNRP ERJDWRP YRGRQRVQLNX SLWNH YRGH Q
NDQDOD ORQLWRULQJ MH YU&GHQ QD XNXSQR OL]JLPHWDU
SRVWDYOMHQL QD XNXSQR ORNDFLMD SUL pHPX RQGD ¢
SUDUHQMD 7RpQH ORNDFLMH OLJLPHWDUD R]JQDpPHQH VX Q
ORNDFLMH XNOMXpXMXiL L PHWD SRGDWNH SRKUDQMH
JLILPHWDUVNH ORNDFLMH VH WDNR SRGXGDUDMX V ORN
SROMRSULYUHGQLK WOD 7LMHNRP JRGLQH QD VSRPH
NXOWXUH ORNDFLMD JRE L XOMDQD UHSLFD ORNDFLM
ORNDFLMD XOMDQD UHSLFD L R]LPL MHpDP ORNDFLMD

8 TDEOLFL SULND]DQ MH RGQRV L]JPHYyX NROLpPLQH RE}
SHUNRODWD SR ORNDFLMDPD SUDUHQMD WLMHNRP JR
SULND]DQD MH GLQDPLND L NROLpLQD SURFLMHYHQH YRGFE
ORNDFLMDPD WLMHNRP JRGLQH ,]JPMHUHQH NROLpPLC
ORNDFLMDPD SULND]DQH VX NDR SURVMHPQH YULMHGQRV\
ORNDFLML VYH VX YULMHGQRVWL SULND]DQH NDR SURYV
SURVMHN / / LWG $QDOL]RP SULND]DQLK YULMHGQRYV
QDMYHUD NROLpLQD SURFLMHYHQH YRGH L] OL]LPHWDUD L]
VOLMHGH ORNDFLMD PP ORNDFLMD PP ORN

PP .ROLpLQD SURFLMHYHQH YRGH SHUNRODWD (
OL]LPHWDUD RGQRVQR ORNDFLMD LIQRVLOD MH X
X RGQRVX QD XNXSQR SDOH RERULQH X JRGLQL
NROLpLQD SURFLMHYHQH YRGH L] OL]JLPHWDUD WLMHNRP
YULMHGQRVWL RG PP GR PP awR L]QRVL
XNXSQR SDOLK RERULQD PP 3HWRaALUO L VXU



7DEOLFD .ROLpLQD RERULQD L YRGH SURFLMHyHQH L]
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3RWUHEQR MH QDSRPHQXWL GD MH JRGLQD ELOD SRS
NROLPLQX SURFLMHYHQH YRGH SHUNRODW NRMD MH ELOL
RGQRVQR JODWQR PDQMLK NROLpPLQD RERULQD L YLVRNLK \
MH RGQRV L]PHyX NROLPLQH RERULQD L SURFLMHVHQH YRC
SUDUHQMD WLMHNRP JRGLQH 8 *UDILNRQX SULN
SHUNRODWD L] OL]JLPHWDUD SR LVWUDALYDQLP ORNDFLMC
SURFLMHYHQH YRGH SHUNRODWD SR ORNDFLMDPD SULND]
GYD OL]JLPHWDUD X SDUX $QDOL]RP SULND]DQLK YULMHGUC
QDMYHUD NROLPLQD SURFLMHYHQH YRGH L] OL]JLPHWDUD L]

VOLMHGH ORNDFLMD PP ORNDFLMD PP ORNELC
PP L ORNDFLMD PP .ROLpLQD SURFLMHYHQH YRGH
SURVMHND VYLK OL]J]LPHWDUD RGQRVQR ORNDFLMD

X RGQRVX QD XNXSQR SDOH RERULQH LVWH WH JRGLQ
NROLPLQD SURFLMHYHQH YRGH L] OL]JLPHWDUD WLMHNRP

PP ORNDFLMD GR PP ORNDFLMD awR L]QRVL
XNXSQLK RERULQD PP 3HWRaALUO L VXU
7TDEOLFD .ROLpLQD RERULQD L YRGH SURFLMHYHQH L]
JRGLQH

,JYRU 3HWRALU L VXU
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8 7TDEOLFL SULND]DQ MH RGQRV NROLPLQH RERULQ
SHUNRODWD SR ORNDFLMDPD SUDUHQMD WLMHNRP JF
SULND]DQD MH GLQDPLND L NROLpLQD SURFLMHYHQH YRGF
ORNDFLMDPD WLMHNRP JRGLQH , JPMHUHQH NROLpPLC

ORNDFLMDPD SULND]DQH VX NDR SURVMHpPQH YULMHGQRVW
SULND]DQLK YULMHGQRVWL YLGOMYR MH GD WLMHNRP |

OL]JLPHWDUD L]PMHUHQD QD ORNDFLML PP ,]D QMH
PP ORNDFLMD PP ORNDFLMD PP L ORNI
SURFLMHYyHQH YRGH SHUNRODWD GRELYHQD QD WHPHO
OL]LPHWDUD X JRGLQL L]QRVLOD MH PP 7R pLQ
RERULQH X JRGLQL PP =DNOMXpXMHPR GD RYLVQ
YRGH L] OL]LPHWDUD WLMHNRP JRGLQH NUHWDOD VH X
PP 2G XNXSQR SDOLK RERULQD PP WR L]QR

YULMHGQRVWL



7DEOLFD .ROLpLQD RERULQD L YRGH SURFLMHyHQH L]
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$QDOL]D SROMRSULYUHGQH SURL]JYRGQMH

$ODOL]ID UHIXOWDWD JRGLQD

7HPHOMHP OL]JLPHWDUVNLK LVWUDALYDQMD YH]DQLK ]
SURL]YRGQMH QD LVSLUDQMH GX&LND L IRVIRUD WH GRELY
IDNOMXpLWL VOMHGHUH

Xx X LVWUDALYDQMLPD L WLMHNRP JRGLQH DQDOL]LL
SURL]J]YRGQMD QD XNXSQR aHvw WHPHOMQLK NXOWXUD
VWRpQL R]JLPL MHpDP [ S&AHQLFD 7DEOLFD

X JQRMLGED QDYHGHQLK NXOWXUD]EEOXOWD @D NURH S ORD H G
13. NJ KD 13. NJ KD .$1 ORNDFLMD $
NJ KD .$1 ORNDFLMD RJLPL MHpDP VWRDPQL
NJ KD .$1 ORNDFLMD XOMDQD UHSLFD R]JLPL MHpDP N
NJ KD XUHMH ORNDFLMD RIJLPL MHpDP NJ KD .$1
L ORNDFLMD S&HQLFD NJ KD XUHMH

X WLMHNRP JRGLQH SXWHP SURFMHGQH YRGH L] OL]L

PRWUHQMD 6OLND RGQRVQR X]JDMDQLP NXOWXUDP

VOLMHGL ORNDFLMD + J]RE XOMDQD UHSLFD ORNDF

VWRpPpQL ORNDFLMD + XOMDQD UHSLFD R]JLPL MHF
L ORNDFLMD + SAHQLFD

X WLMHNRP JRGLQH SXWHP SURFMHGQH YRGH L] OL]L
PRWUHQMD RGQRVQR X]JDMDQLP NXOWXUDPD LVSUDQR MH
JRE XOMDQD UHSLFD ORNDFLMD + SLU ORN

ORNDFLMD + XOMDQD UHSLFD R]JLPL MHpDP |
ORNDFLMD + S&aHQLFD

xPR&H VH JHQHUDOQR ]DNOMXpLWL GD VX X]JDMDQH NXOW
JRGLQH X SURVMHNX JQRMHQH V RNR NJ 1 KD L NJ
SURFMHGQH YRGH L] WOD LVSUDQR RNR NJ 1 KD LOL
NROLpLQH NRMD MH GRGDQD SXWHP JQRMLGEH



6O0OLND .DUWD SRGUXpMD GRYRGQRJ OHOLRUDFLMVN
SROMRSULYUHGQH SURL]JYRGQMH

,JYRU 3HWRALUO L VXU



TDEOLFD SBULND] X]JDMDQLK NXOWXUD JQRMLGEH |
,]JYRU B3ULODJRYHQR SUHPD 3HWRA&LU L VXU
60-(a7%] 2=1%.% | 8=*$-$1(] *12-, %S$| *12-, %$ | 35,1264 '$780 "'$780
/2.$&,-(| .8/785( | '84a,.20 | )26)2520| 852'| 6-(79( a(79¢(
NJ KD NJ KD W KD
%DELQD =2%
JUHGO —_—
.ODGDYDF 8/-$1$%
5(3,&$
%DELQD 3,5
JUHGO
.RQMVNR
*XQGLQFL * 2=0,
-DVLQMH -(y$0
672y1,
*XQGLQFL * 8/-%51%
'REURYR 5(3,&$
2=,0,
-(y$0
*XQGLQFL * 2=0,
&USLOLAWH -(y$0
*XQGLQFL # 3a(1,&$%
-DVLQMH
$ODOL]ID UHIXOWDWD JRGLQD

7THPHOMHP OL]JLPHWDUVNLK LVWUDALYDQMD YH]DQLK 1D
SURL]YRGQMH QD LVSLUDQMH GX&LND L IRVIRUD WH GRELY
IDNOMXpLWL VOMHGHUH

Xx X LVWUDALYDQMLPD L WLMHNRP
SURL]YRGQMD QD XNXSQR a@aHVW
MHpDP &4HUHUQD UHSD L NXNXUX]

JRGLQH DQDOL]LL
WHPHOMQLK NXOWXUD
7DEOLFD

X JQRMLGED QDYHGHQLK NXOWXUD ELOD MH NDNR VOLMHG
NJ KD XUHMH ORNDFLMD VRMD EH] SULPMHQI
SULPMHQH JQRMLYD ORNDFLMD R]LPL MHpDP XOMDQD UH

NJ KD 13. NJ KD XUHMH ORNDFLMD aHUHUQD U
.$1 NJ KD 13. L ORNDFLMD NXNXUX] NJ KD 1:
XUHMH NJ KD .$1



X WLMHNRP JRGLQH SXWHP SURFMHGQH YRGH L] OL]L
PRWUHQMD RGQRVQR X]JDMDQLP NXOWXUDPD LVSUDQR MH
XOMDQD UHSLFD ORNDFLMD + VRMD ORNDFLMEL
MHpDP ORNDFLMD + @aHUHUQD UHSD L ORNDFLMD

xPR&H VH JHQHUDOQR ]DNOMXpLWL GD VX X]JDMDQH NXOW
JRGLQH X SURVMHNX JQRMHQH V RNR NJ 1 KD L NJ
SURFMHGQH YRGH L] WOD LVSUDQR RNR NJ 1 KD LOL
NROLpLQH NRMD MH GRGDQD SXWHP JQRMLGEH

7TDEOLFD SULND] X]JDMDQLK NXOWXUD JQRMLGEH |
,]JYRU 3ULODJRYHQR SUHPD 3HWRA&LU L VXU
60-(a7%-| 2=1%$.% | 8=*$-$1(] *12-,'%$| *12-, %$| 35,1268 '$780 "$780
/2.$&,-(| .8/785( | '84a,.20 | )26)2520 852'| 6-(79( 4(79(
NJ KD NJ KD W K
%DELQD|JUHGD 8/-%51%
.ODGDYDF 5(3,&$
%DELQD|JUHGD 62-%
.RQMVNR
*XQGLQJFL = /8&(51% 7UL| RWNRVD
-DVLQMH WLMHNRP
JRGLQH
*XQGLQ|FL *
'REURY|R
2=,0,
-(y$0
8/-$1$%
5(3,&$
*XQGLQJFL = a(a(s51$%
&USLOLAWH 5(3%
*XQGLQ|FL * 8.858=
-DVLQMH




$ODOLID UHIXOWDWD JRGLQD

7HPHOMHP OL]JLPHWDUVNLK LVWUDALYDQMD YH]DQLK ]
SURL]YRGQMH QD LVSLUDQMH GX&LND L IRVIRUD L] SROMR
GRELYHQLK UH]XOWDWD WLMHNRP JRGLQH PRA&H VH ]DN

X X LVWUDALYDQMLPD L WLMHNRP JRGLQH DQDOL]LL
SURL]YRGQMD SUL pHPX MH X X]JJRMX ELOR XNXSQR a@HVW
OXFHUQD XOMDQD UHSLFD S&AHQLFD [ L VXQFRNUHW 7DE

XJQRMLGED QDYHGHQLK NXOWXUD ELOD MH NDNR VOLMHGL

ORNDFLMD VRMD WULWLNDOH NJ KD XUHMH 13. NJ

QHPD SULPMHQH JQRMLYD ORNDFLMD XOMDQD UHSLFD ¢
NJ KD XUHMH ORNDFLMD VXQFRNUHW NJ KD

ORNDFLMD VRMD S&aHQLFD NJ KD 13. NJ
NJ KD XUHMH

X WLMHNRP JRGLQH L] WOD MH SXWHP SURFMHGQH °
ORNDFLMDPD PRWUHQMD RGQRVQR X]JDMDQLP NXOWXUDP
ORNDFLMD + VRMD ORNDFLMD + VRMD WULWLNDOH

+ XOMDQD UHSLFD S&aHQLFD ORNDFLMD + VXQFRN

x WLMHNRP JRGLQH L] WOD MH SXWHP SURFMHGQH
ORNDFLMDPD PRWUHQMD RGQRVQR X]JDMDQLP NXOWXUDP
ORNDFLMD VRMD ORNDFLMD + VRMD WULWLNDC
ORNDFLMD XOMDQD UHSLFD S&HQLFD ORNDFLMD
SEHQLFD

*
*

x PRA&H VH JHQHUDOQR ]DNOMXpLWL GD VX X]JDMDQH NXOW
JRGLQH X SURVMHNX JQRMHQH V RNR NJ 1 KD L NJ
SURFMHGQH YRGH L] WOD LVSUDQR RNR NJ 1 KD LOL
NROLpLQH NRMD MH GRGDQD SXWHP JQRMLGEH



7TDEOLFD BULND] X]JDMDQLK NXOWXUD JQRMLGEH L S
,]JYRU 3ULODJRYHQR SUHPD 3HWRA&LU L VXU

60-(a7%-] 2=1%.9 | 8=*%-$1(] *12-, %S$| *12-,' %$ | 35,126 '$780 "$780
12.$&,-(| .8/785¢( '8a,.20 | )26)2520 852" | 6-(79( | a(79¢(
NJ KD NJ KD W KD
%DELQD|JUHGD 62-%
.ODGDYDF
%DELQD|JUHGD
.RQMVNR
62-%
75,7,.%/(
*XQGLQ|FL * /8&(51% "YD| RWNRVD
-DVLQMH WLMHNRP
JRGLQH
*XQGLQJFL * 8/-%$1%
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3a(1,&$
*XQGLQ|FL * 681&2.5(7
&USLOLAWH
*XQGLQ|FL *
-DVLQMH
62-%
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=$./-8y%.

8 UDGX MH L]YUAHQD DQDOL]D SURFMHGQH YRGH NDR L
SRGUXPMX %Ly %RVXWVNRJ SROMD $QDOL]LUDQ MH VDGU&
SXWHP JQRMLYD WLMHNRP UD]J]GREOMD GR JRGLQH
7LMHNRP UD]JGREOMD LVWUD&LYDQMD QD VYLP ORNDFLM
GXELND QLWUDWQRJ DPRQLMVNRJ XNXSQRJ X SHUNROD
12 1 1+1 L XNXSQRJ GX4LND X SHUNRODWX OL]JLPHWUD VX
RG JRGLQH V REJLURP QD WLS WOD X]JDMDQX NXOWXUX
SHUNRODWD 'X&LN L] QLWDWD X W @XLNRMNINMUDHR) VH RGRGL
ORNDFLML GR pDN O PJJRGLQH QD ORNDFLML AWR V
GXELND L] DPRQLMDND QDMQL&D VUHGQMD JRGLAQMD YULM
L L]QRVL 1PQO 1B QDMYLAD JRGLQH QD ORNDFLML \
10 .RQFHQWDUDFLMD XNXSQRJ GX4LND QDMQLAD MH ELOI
PJ 10 D QDMYLAD QD ORNDFLML L]PMHUHQD JRGL
BUHGQMH JRGLAQMH YULMHGQRVWL NRQFHQWUDFLMH GX.
YRGL OL]LPHWDUD SHUNRODWX VDPR QD ORNDFLML WLI
0'. PDNVLPDOQR GR]YROMHQH NRQFHQWUDFLMH GRN VX
VUHGQMH YULMHGQRVWL NRQFHQWDFLMH GXA&ALND L] QLWL
ORNDFLMD SUDUHQMD RVLP ORNDFLMH ELOH L]QDG YULN
QHSRYROMQLMH X RGQRVX QD SUHWKRGQX JRGLQX ¢
NRQFHQWUDFLMH GX&LND L] QLWUDWD L XNXSQRJ GX&LND
YULMHGQRVWL 0'. PDNVLPDOQR GR]YROMHQH NRQFHQWUD]
LVSUDYQRVWL YRGH ]D SLiH 11 AWR MH ]QDWQR SF
JRGLQX

'RELYHQL SRND]DWHOML D NRML VH RGQRVH QD NROLpL
RVPDWUDQLK OL]JLPHWDUD SHUNRODWX WLMHNRP JR(
XND]XMX QD PRJIJXiUQRVW MDpHJ RQHpPLAUHQMD SRG]JHPQLK °
SURL]YRGQMH QD dLUHP SRGUXpMX GRYRGQRJ OHOLRUDF
%RVXWVNRJ SROMD 5D]JORJ WRPX MH &WR VX VH WLMHNRP
NRULAWHQH ]QDWQR PDQMH NROLpPLQH GXALND

SUHPD 8B8UHGEL R NODVLILNDFLML YRGD 11 L
OL]JLPHWDUD SR ORNDFLMDPD PRWUHQMD RYLVQR R VI
JRGLQH NUHWDOD VH MH QDMpH&uH X UDVSRQX YULMH
v 9 NDWHJIJRULML HNRORAGNH NDNYRUH JRGLQH RG GL
SUYH GR WUHUH , ,,, NDWHJRULMH HNROR&NH NDNYRUH

$QDOL]RP SULND]DQLK YULMHGQRVWL YLGLPR GD MH WLMF

NROLpLQRD SURFLMHYHQH YRGH L] OL]LPHWDUD L]PMHUHQD

PP .ROLpLQD SURFLMHyYyHQH YRGH SHUNRODWD GRELYF
RGQRVQR ORNDFLMD LIQRVLOD MH X JRGLQL



QD XNXSQR SDOH RERULQH X JRGLQL PP X JF
X RGQRVX QD XNXSQR SDOH RERULQH X JRGLOQL Pl
PP 7R pLQL X RGQRVX QD XNXSQR SDOH RERULQH X

8]JDMDQH NXOWXUH QD SRGUXpMX LVWUDALYDQMD VX ELC
MHpDP NXNXUX] S&8HQLFD VXQFRNUHW WH VX WLMHNRP

NJ 1 KD L NJ 3 KD RG pHJD MH X SURVMHNX SXWHP SURI
1 KD LOL WH NJ 3 KD LOL RG NROLPLQH NR
TLMHNRP JRGLQH X SURVMHNX JQRMHQH V RNR NJ

SURVMHNX SXWHP SURFMHGQH YRGH L] WOD LVSUDQR RNR

RG NROLpLQH NRMD MH GRGDQD SXWHP JQRMLGEH WL
RNR NJ 1 KD L NJ 3 KD RG pHJD MH X SURVMHNX SX
RNR NJ 1 KD LOL WH NJ 3 KD LOL RG NRC(
JORMLGEH
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$SSHOR & $ - 3RVWPD *HREKHPLVWU\ JURX
HG $ $ %DONHPD 3XEOLVKHU /HLGHQ 7KH 1HWKHUOD
$]DP ) OXOYDQH\ 5/ 6LPPRQV ) : (IIHFWV RI

RQ PLQHUDOL]DWLRQ Rl QLWURJHQ IURP OHJXPLQRXV
BRLOV

%BXUW 7 3 7KH 5ROH Rl :HWODQGV LQ 5XQRII *
&DWFKPHQWY LQ +XJKHV -05 +HDWKZDLWH $ /

+\GURFKHPLVWU\ Rl %ULWLVK :HWODQGV -RKQ :LOH\ ¢

%XVVLOQN ' 2HQHPD 2 $PPRQLD YRODWLOL]D
VI\VWHPVY LQ WHPSHUDWH DUHDV D UHYLHZ 1XWU &\FOC
&DQWHU /[ 1LWUDWHY LQ JURXQGZDWHU 1RUP
%RFD 5DWRQ 1HZ <RUN 7RN\R

'LUNVHQ &KULVWLDDQ 6RLO SK\VLFV PHDVXUHP
SDSHUEDEFN

J)DUWKLQJ 0 : L 2JGHQ ) / IXPHULFDO 6ROXWLRC

5HYLHZ RI $GYDQFHV DQG &KDOOHQJHV 6RLO 6FLHQ
+
JLOLSRYLUO 9 ORGHOLUDQMH SURQRVD WYDUL X
DJURHNRVXVWDYLPD 2QGUDA&aHN * SHWRaALO ' 7TRPLU )
% %XEDOR O 6YHXpLOLAWH X =DJUHEX =DJUHE
JLOLSRYLU 9 7TKRPDV : /IDQD ) 6FKZHQ $ %ULVWRZ
6 /HLWQHU 6 , QYHUVH HVWLPDWLRQ RI VRLO
UHSHOOHQF\ IROORZLQJ DUWLILFLDOO\ LQGXFHG GURX
+

+XVQMDN 6 6LVWHPDWLND WDOD +UYDWVNH +UYI

JLOLSRYLU 9 1XPHULFDO ORGHOLQJ RI :DWHU )0
7UDQVSRUW LQ $JULFXOWXUH 5HYLHZ $JULFXOWXUDH
JROOHWW 5 +DWILHOG - 1ILWURJHQ LQ WKH (Q
ODQDJHPHQW (OVHYLHU S

*MHWYDM * BNULSWH L] KLGUDXOLNH *UDJHYLQ\
=DJUHE

+DOOEHUJ * 5 7KH LPSDFWV RI DJULFXOWXUDO F
*HR-RXUQDO +

+D\FRFN 1 ( %XUW 7 3 5ROH RI IORRGSODLQ VH
FRQFHQWUDWLRRQ RI VXEVXUIDFH UXQ RII D FDVH
+\GURJHRORJLFDO 3URFHVYV +

+HUJRJ % 3HQQLQR - DQG 1LHOVHQ * *URXQC

‘0 3UDFWLFDO KDQGERRN RI JURXQGZDWHU PLQLWRUL
&5& 3UHVV &KHOVHD O,



+LOOHO )XQGDPHQWDOV RI 6RLO 3K\VLFV (OVH\
+RRGD 3 6 (GZDUGV $ & $QGHUVRQ + $ OLOOHU $
TXDOLW\ FRQFHUQV LQ OLYHVWRFN IDUPLQJ DUHDV 6
+ +
+UYDWVNH YRGH 6WUDWHJILMD XSUDYOMDQMD YR
-LDQJ 6 3DQJ / %XFKDQ * ' aLP$QHN - 1RRQDQ
ORGHOLQJ ZDWHU IORZ DQG EDFWHULDO WUDQVSRU!
LUULIJDWLRQV RI GDLU\ VKHG HIIOXHQW DQG ZDWHU X\

“-RQHV & $PPRQLD 9RODWLOL]DWLRQ 3URFHVV
0$%$ 0*($ &RQYHQWLRQ ORQWDQD 6WDWH 8QLYHUVLW\
XU\ : $ L +RUWRQ 5 BRLO 3K\WVLFV WK HGLWLRQ
.DGOHF 5 + .QLJKW 5 / 7UHDWPHQW :HWODQGV
.HOO\ : 5 +HWHURJHQHLWLHY LQ JURXQG ZDWHU
EHQHDWK DQ LUULJDWHG )LHOG -RXUQDO RI +\GURORJ
HHQH\ ' 5 %LRWHFKQRORJ\ DQG VXVWDLQDEC
SPLVIJXLGHG UHVLVWDQFH °~ ,RZD *URXQGZDWHU $VVRFL
ODFSKHUVRQ * / 1LWUDWH ORDGLQJ RI VKDOC
FXOWLYDWHG ODQG QRUWKHDVWHUQ .DQVDV 86% ,Q
‘DWHU 5RFN ,QWHUDFWLRQ + %DONHPD 5RWWHUG
ODKOHU 5/ +DPLG $ (YDOXDWLRQ RI ZDWHU !

DQG LQFXEDWLRQ WLPH RQ YRODWLOL]DWLRQ ORVVH
&RPPXQLFDWLRQV LQ 6RLO 6FLHQFH DQG 30DQW $QDO

OHQJHO . +XWVFK % .DQH < ILWURJHQ IHUWL
FURS DFFRUGLQJ WR DYDLODEOH PLQHUDO DQG RUJDQI
+
OHVLU 0 %D&aLu ) *UJLu = ,JUF %DUpLG - .LVLG , 3
ALPXQLu 3URFMHQD VWDQMD X]JRUND L YH
YRGQH UHVXUVH L PRUH QD SRGUXPMX 5HSXEOLNH +UY
OHVLGO 0 %D&aLi ) .LVLG , %XWRUDF $ *D&aSDU ,
QLWURJHQ IHUWLOL]DWLRQ RQ FRUQ JUDLQ \LHOG DC
&RPPXQLFDWLRQV =
OHaLu O S8WMHFDM UHSHOHQWQRVWL WO
QD LQILOWUDFLMX L WRN YRGH $JURQRPVNL IDNXOWHYV
ONDQGDZLUH 7 4XDOLW\ RI JURXQGZDWHU IUF
YLOODJHV LQ %ODQW\UH 'LVWULFW 0DODZL 3K\V &KHI
OXVWDU |, ORGHOLUDQMH SURQRVD WYDUL X QH
DJURHNRVXVWDYLPD 2QGUDA&HN * 3HWRA&LU ' 7RPLU )
% %XEDOR O 6YHXpLOLAWH X =DJUHEX =DJUHE
OXVWDi{ , 3HWRA&LG ' *MHWYDM * )LOLSRYLU 9
'UDLQHG 6RLOV RI WKH %Ly ILHOG 'LVWULFW $JULFXO

t



1DURGQH QRYLQH 3UDYLOQLN R |GUDYVWYHQRM
1IDURGQH QRYLQH S8UHGED R NODVLILNDF
2U ' L :UDLWK -0 $JULFXOWXUDO DQG (QYLURQP
8QLYHUVLW)\ /RJDQ

3DXZHOV + /DFKDVVDJQH 3 %RUGHQDYH 3 )RXFKE
7HPSRUDO YDULDELOLW\ RI QLWUDWH FRQFHQWUDWLRC
ZDWHUV $SSOLHG *HRFKHPLVWU\ %

3HWR&LU ' .RYDpPHYLG 9 OXVWDiO , )LOLSRYLU 9
SROMRSULYUHGH QD NDNYRUX SURFMHGQLK YRGD QD
QDYRGQMDYDQMH ELYy ERVXWVNRJ SROMD +UYDWVNH Y

SHWR&LU ' OXVWDUuUu/ )LOLSRYLU 9 ORQLWRULQJ
WDOD L NDNYRUH YRGH QD SRGUXpMX GRYRGQRJ PHOI
ELY ERVXWVNRJ SROMD ]D JRGLQX O6WXGLMD 6Yl
IDNXOWHW =DJUHE

SHWR&LU ' OXVWDUuU/ )LOLSRYLU 9 ORQLWRULQJ
WDOD L NDNYRUH YRGH QD SRGUXpMX GRYRGQRJ PHOI
ELYy ERVXWVNRJ SROMD ]D JRGLQX O6WXGLMD ©6Yt
IDNXOWHW =DJUHE

SHWR&LU ' OXVWDuU/ )LOLSRYLU 9 ORQLWRULQJ
WDOD L NDNYRUH YRGH QD SRGUXpMD GRYRGQRJ PHOI
ELY ERVXWVNRJ SROMD ]D JRGLQX O6WXGLMD 6Yl
IDNXOWHW =DJUHE

SHWRALUO ' OXVWDuUO |, JLOLSRYLUGO 9 ODXURYLUO 1

YRGQRJ UHALPD WDOD L NDNYRUH YRGD X DJURHNRVX
NDQDOD ]D QDYRGQMDYDQMH ELYy ERVXWVNRJ SROMD

6PLWK 0 &523:$7 ODQXDO DQG *XLGHOLQHV )$2 F
BWHYHQVRQ ) - 2ULJLQ DQG 'LVWULEXWLRQ RI
$JULFXOWXUDO 6RLOV ODGLVRQ $PHULFDQ 6RFLHW\ RI
AXUPDQRYLU ' $UWXNRYLUG O -RNLUO O S8ORJD P

YRGQR JRVSRGDUVNRP SODQLUDQMX +UYDWVND NRQ
VYLEQMD VWU

7UHSHO 0 =XU :LUNXQJ YRQ 1LHGHUXQJHQ LP
VWRIIKDXVKDOW 1DWXUVFKXW] /IDQGVFKDIWVIRUVFKXQ
'DKO 0 .LUVFK 5 %URFNHO 8 7UDSS 6 %RWWOL
SULOOV &KHP (QJ 7HFK

'HQGODQG ) %RJHQD + *RHPDQQ + +DNH -) .UHL
,PSDFW RI QLWURJHQ UHGXFWLRQ PHDVXUHV RQ WKH
5KLQH *HUPDQ\ 3K\VLFV DQG &KHPLVWU\ RI WKH (DUW
‘HQGODQG ) %RJHQD + *RHPDQQ + +DNH -) .UF
,PSDFW Rl QLWURJHQ UHGXFWLRQ PHDVXUHV RQ WKH
5KLQH *HUPDQ\ 3K\V &KHP (DUWK + +



'ROIH $ + 3DW] - $ SHDFWLYH QLWURJHQ DQG
WHUP LPSOLFDWLRQV $PELR
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$QD *XVLU URYHQD MH NRORYR]D X 6SOLWX 3RKDY
QDNRQ WRJIJD XSLVDOD MH =GUDYVWYHQX &NROX 6SOLW
$JURQRPVNL IDNXOWHW X =DJUHEX VPMHU +RUWLNXOWXU
SUYRVWXSQLFD LQAaHQMHUND +RUWLNXOWXUH 8 MHVHQ

OHOLRUDFLMH QD $JURQRPVNRP IDNXOWHWX X =DJUHEX 7L
LVNXVWYR X WYUWNDPD UD]QLK GMHODWQRVWL 3RVMHGXI
VH OLFURVRIW 2IILFH SDNHWRP 7LMHNRP VUHGQMRANROVI
QL] SRVORYD SUHNR 6WXGHQW VHUYLVD



