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‘U VF 6HMLG 7THAQMDN URYHQ MH .RORYR]D JRGLQH X
aNROX L*LPQD]JLMX 'LSORPLUDR MH QD (OHNWURYV
(OHNWURHQHUJHWLND JRGLQH 1D LVWRP IDNXOWHWX P

WHPRP AODWHPDWLpPNL PRGHO |D SRWUHEH XSUDYOMDQMD H
REUDQLY3aL GLVHUWDFLMX SRG QDVORYRP A7HRULMVN
KLGURHOHNWUDQH?3

2G GR UDGL NDR DVLVWHQW QD JUXSL SUHGPHWD A(O
QDSRQ (OHNWURWHKQLPpNRJ IDNXOWHWD X =DJUHEX

+RQRUDUQL MH QDVWDYQLN QD 974 A5DGH .RQpDU:
SRVWURMHQMD?

=QDQVWYHQL DVLVWHQW MH * QD JUXSL SUHGPH!'
DXGLWRUQH L ODERUDWRULMVNH YMHA&EH L] SUHGPHWD A(C
HOHNWULPpQH HQHUJLMH?® L ASHIJXODFLMD X HOHNWURHQHUJH

2G GR VXGMHOXMH X UDGX QD ]QDQVWYHQRLVWUDaAL
HNVSORDWDFLMD HOHNWURHQHUJHWVNRJ VLVWHPD® ILQDQDTF

2G GR JODYQL MH LVWUDALYDp QD SUHGPHWQRP SUR

2G GR DNWLYQR VXGMHOXMH NDR JODYQL LVWUDALYL
A5D]YRM YRYHQMH L HNVSORDWDFLMD SRJRQD HOHNW
VWUDQH OLQLVWDUVWYD JQDQRVWL L WHKQRORJLMH 5HSXEO!

,JDEUDQ MH SRQRYQR ]D JODYQRJ LVWUDALYDpPD QD QR
A30DQLUDQMH L YRYHQMH VUHGQMH UD]YLMHQLK HHV D?* D V
RG VWUDQH 0=7 5+

*RGLQH LIDEUDQ MH X ]YDQMH GRFHQWD QD JUXSL SUHGF
YLVRNL QDSRQ L HQHUJHWLNX (7) D =DJUHE

=D L]YDQUHGQRJ SURIHVRUD L]DEUDQ MH QD LVWRM JUXSL S



8 QDVWDYL RGU&DYD GLR SUHGDYDQMD L] SUHGPHWD 2VQRY}
(7) D +* SULSUHPQL GLR VWXGLMD RGQRVQR GLR SUHGDYDC
)(5 + SULSUHPQL GLR VWXGLMD # =6(

8 VWUXpPQRP GLMHOX VWXGLMD RGUADYD SUHGDYDQMD L] SUH
(1¢( WH SUHGPHWD A'LQDPLND HOHNWURHQHUJHWVNRJ
‘"3 NRMHJ MH VDPRVWDOQR XVWURMLR

1D SRVOLMHGLSORPVNRP VWXGLMX RGUADYD SUHGDYDQM
KLGURHOHNWUDQD3 L =(1 ' A5HJXODFLMD X HQHUJHWLFL?3

1D SRVOLMHGLSORPVNRP VWXGLMX X )(6% X 6SOLW YRGL SU
VXVWDYX2® L AQORYHQMH HOHNWURHQHUJHWVNRJ VXVWDYD3

aAaNROVNH JRGLQH RGUADYD GLR QDVWDYH X )(6% X 6
HOHNWULpQLP SRVWURMHQMLPD?:

aAaNROVNH JRGLQH QD (7) X X 6DUDMHYX RGUAaDYD SU
HNVSRORDWDFLMD HOHNWURHQHUJHWVNRJ VLVWHPD?3

1D (7) X X 7X]OL KRQRUDUQL MH SURIHVRU L] SUHGPHW
HOHNWURHQHUJHWVNRJ VLVWHPD?3

6XDXWRU MH MHGQRJ VYHXpPpLOLAQRJ XGAEHQLND L MHGQRJ
IDYRGVNH LQWHUQH VNULSWH 7DNRYyHU VXDXWRU MH ub

$XWRU LOL VXDXWRU MH UDGRYD QD PHYXQDURGQLP VNXS
RVWDOLK SXEOLNDFLMD

9RGLR MH SUHNR GLSORPVNLK UDGRYD SUHNR PDJLVWD

=QDQVWYHQRLVWUDALYDpPND L VWUXpQD GMHODWQRVW QDM
GLQDPLNX SRJRQD HOHNWURHQHUJHWVNRJ VXVWDYD

*RGLQH NDR VWLSHQGLVW '$$' ERUDYL PMHVHFD QD
[*QHQEXUJ



aNROVNH ERUDYL WDNRYyHU NDR VWLSHQGLVW '$$'
I1MHPDpND /HKUVWXKO IU OHVV X 5 HIHOXQJVWHFKQLN JGM}I
GLQDPLNH KLGURHOHNWUDQD

*RGLQH ERUDYL GDQD X .: A:HLVVZHLOHU?® 5:( 65 1MH
$PSHUZHUNH 65 1MHPDpPND WH X 7( AAaRAWDQM3 60RYHQL
GLOQDPLNRP SRIJRQD WHUPRHOHNWUDQD

=D PDJLVWDUVNL UDG GRELR MH QDJUDGX A'U 9UDWLVODY %

yODQ MH VOLMHGHULK VWUXNRYQLK XGUXaHQMD &,*5e + 3Dl
VXVWDYH .25(0%$ L 0,352

'R VDGD MH QD IDNXOWHWX REQD&DR PQRJD XSUDYQD ]DGXAat



$%287 683(59,625

6HMLG 7HAQMDN 3K ' ZDV ERUQ RQ $XJXVW LQ 3UQM
VFKRRO DQG KLJK VFKRRO +H JUDGXDWHG IURP WK
=DJUHE 'HSDUWPHQW RI (OHFWULFDO 3RZHU (QJLQHHULQJ L
PDVWHU V GHJUHH LQ LQ WKH ILHOG RI (QHUJ\ ZLWK WKH
RI SRZHU V\VWHP PDQDJHPHQW DQG KLV GRFWRUDWH LQ

7KHRUHWLFDO DQG H[SHULPHQWDO DQDO\VLV RI K\GURSRZH|

JURP WR KH ZRUNHG DV DQ DVVLVWDQW RQ WKH JURX
'"HSDUWPHQW RI +LJK 9ROWDJH RI WKH )DFXOW\ RI (OHFWULFI

+H LV D SDUW WLPH WHDFKHU DW WKH 5DGH .RQpDL
VXEMHFW 6ZLWFKJHDU

+H LV D UHVHDUFK DVVLVWDQW LQ WKH JURXS RI
FODVVURRP DQG ODERUDWRU\ H[HUFLVHV LQ WKH VXEMHF
(OHFWULFLW\ GLVWULEXWLRQ DQG 5HJXODWLRQ LQ WKH SF

JURP WR KH SDUWLFLSDWHG LQ WKH ZRUN RQ WKH
PDQDJHPHQW DQG RSHUDWLRQ RI WKH SRZHU V\VWHP [IXQGH
&URDWLD

JURP WR KH ZDV WKH SULQFLSDO LQYHVWLJDWRU RQ V
JURP WR KH DFWLYHO\ SDUWLFLSDWHG DV D SULQFLS
SURMHFW '"HYHORSPHQW PDQDJHPHQW DQG RSHUDWL

WKH OLQLVWU\ RI 6FLHQFH DQG 7THFKQRORJ\ RI WKH 5HSXEOL

+H ZDV HOHFWHG DJDLQ DV WKH PDLQ UHVHDUFKHU RQ W
DQG PDQDJHPHQW RI PHGLXP GHYHORSHG SRZHU V\VWHPYV
IXQGHG E\ 0=7 5+

, Q KH ZzDV HOHFWHG DVVLVWDQW SURIHVVRU LQ WKH Jl
, QVWLWXWH IRU +LJK 9ROWDJH DQG (QHUJ\ RI WKH (7) =DJUH



+H ZDV HOHFWHG DVVRFLDWH SURIHVVRU LQ WKH VDPH JUR?

+H WHDFKHV SDUW RI WKH OHFWXUH RQ WKH VXEMHFW %DVI
(7) FXUULFXOXP SUHSDUDWRU\ SDUW RI WKH VWXG\ DQG ¢
(OHFWULFDO (QJLQHHULQJ )(5 SUHSDUDWRU\ SDUW RI1 WKI

,Q WKH SURIHVVLRQDO SDUW RI WKH VWXG\ KH KROGV OHFW
(1¢( DQG WKH VXEMHFW "\QDPLFV RI WKH 3RZHU 6\VWHP
ZKLFK KH RUJDQL]J]HG LQGHSHQGHQWO\

$W WKH SRVWJUDGXDWH VWXG\ KH JLYHV D OHFWXUH RQ WKF
=(1 ' (QHUJ\ UHJXODWLRQ

$W WKH SRVWJUDGXDWH VWXG\ DW )(6% 6SOLW KH WHDFKHV
6\VWHP DQG ODQDJHPHQW RI WKH (OHFWULF 3RZHU 6\VWHP

6FKRRO \HDUV KROGV SDUW RI WKH FODVVHV DW )(6%
HOHFWULFDO SODQWYV

6FKRRO \HDUV DW WKH (7) LQ 6DUDMHYR KH KROGV OH
RSHUDWLRQ RI WKH SRZHU V\VWHP

$W WKH (7) LQ 7X]OD KH LV D SDUW WLPH SURIHVVRU LQ WKH
VA\VWHP

+H LV WKH FR DXWKRU RI RQH XQLYHUVLW\ WHI[WERRN DQG R
FDOOHG LQVWLWXWLRQDO LQWHUQDO VFULSWV +H LV DOVF

+H LV WKH DXWKRU RU FR DXWKRU RI SDSHUV DW LQWHUC
SURMHFWY DQG RWKHU SXEOLFDWLRQV

+H KDV OHG RYHU JUDGXDWH WKHVHV RYHU PDVWHU V \

6FLHQWLILF UHVHDUFK DQG SURIHVVLRQDO DFWLYLW\ LV PRV
WR WKH G\QDPLFV RI SRZHU VA\VWHP RSHUDWLRQ

,Q DV D '$$' VFKRODUVKLS KROGHU KH VSHQW PRQWKYV
/J*QHQEXUJ



6FKRRO UHVLGHVY DOVR DV D '$$' VFKRODUVKLS KROGH
*HUPDQ\ /HKUVWXKO I«U OHVV LQ 5HIHOXQJVWHFKQLN ZKHU!]
UHVHDUFK RI K\GURSRZHU G\QDPLFV

,Q KH VWD\HG GD\V LQ .: :HLVVZHLOHU 5:( )5 *HUPDC
$PSHUZHUNH )5 *HUPDQ\ DQG LQ 733 ARAWDQM B6ORYHQLD
G\QDPLFV Rl WKHUPDO SRZHU SODQW RSHUDWLRQ

JRU KLV PDVWHU V WKHVLVY KH UHFHLYHG WKH DZDUG 'U 9UL

+H LV D PHPEHU RI WKH IROORZLQJ SURIHVVLRQDO DVVRFLD
6HFWLRQ IRU /DUJH 6\VWHPV .25(0%$ DQG 0,352

6R IDU KH KDV KHOG PDQ\ DGPLQLVWUDWLYH GXWLHV DW WK



=$+9%/%

, JUDGD GRNWRUVNH GLVHUWDFLMH PR&H VH GRALYMHWL NDR
GRaOL GR FLOMD 7LMHNRP YODVWLWRJ SXWRYDQMD VXVUHR
VYH NDSDFLWHWH VYRMVWYHQH pPRYMHNX RG LQWHOHNWXDO
VDP GRVSLR GR NUDMD WH SUL WRPH SURALULR YODVWLWH
RYH GLVHUWDFLMH ELOD QHPRJXUD EH] GREURWH OMXGL NRN

8 SUYRP UHGX |]DKYDOMXMHP PHQWRUX NRML PH YRGLR FLM
6HMLGX 7THAQMDNX ]D QHL]PMHUQL HQWX]LMD]DP L EHVNRPS
SRYMHUHQVWDYD )(5 b SURI GU VF 7RPLVODY 7RPL&D SUR
aLPLuU SURI GU VF ,JRU .X]J]OH NRML VX PH SUDWLOL WLMF
VXIJHVWLMDPD

.ROHJDPD L SULMDWHOMLPD VD )DNXOWHWD HOHNWURWHKQ|
6WURVVPD\HU X 2VLMHNX SURI GU VF 'DPLU &aOMLYDF SUF
1LNRORYVNL SURI GU VF 3UHGUDJ ODULU SURI GU VF 'C
|IDKYDOMXMHP QD YHOLNRM SRPRUL VDYMHWLPD RNR PHWR
SRGDFLPD

=DKYDOH NROHJDPD L] NRPSDQLMH (PHUVRQ 1HWZRUN 3RZHU
6]SHN 'XVWLQ %HFNHU ODUN OXUULOO G6WHSKHQ & +DVVHC(
$WKLQHRV 5LQR 'RULD 5RELQ ;X .DL 5RQJVHQJ ;LH 7LP :
&KDVH -DFN 3RXFKHW -XULFD %HpLU L 1ILNROD 9HODpPLG pLN
YMHURGRVWRMQRVW SUHGORAHQLK PRGHOD

=DKYDOMXMHP NROHJDPD L] NRPSDQLMH $%% GU VF 6LPRQ
SUL SRVWDYOMDQMX PRGHOD REQRYOMLYLK L]YRUD HQHUJL
VDYMHWLPD R PRGHOLUDQMX SDUDPHWDUD YH]DQLK ]D HQH!
SRGDFLPD R RSWHUHUHQMX SRGDWNRYQRJ FHQWUD

9HOLNX ]DKYDOQRVW GXabQ VDP L]UD]JLWL VYRMRM FLMHORMN
VWXGLM 7DWL -RVLSX XPLURYOMHQRP SXNRYQLNX RUXaDQI



UL]JLND YH]DQLK ]D WHURUL]DP L HOHPHQWDUQH QHSRJRGH
(NRQRPVNRJ IDNXOWHWD 6YHXpLOLaAaWD X =DJUHEX QD GXJLF
PHWRGDPD HNRQRPVNH JQDQRVWL

1D SRVOMHWNX AHOLP ]DKYDOLWL VYRMRM VXSUX]L 0OLUQL L
UD]XPLMHYDQMX 4WR VPR ]DMHGQR SURYRGLOL PDQMH YUHI
GLVHUWDFLMH MH QD& |IDMHGQLPpNL XVSMHK L WHN SRpHWDN



'LVHUWDFLMX SRVYHUXMHP



634(7$.

SUHGPHWQD GLVHUWDFLMD VH EDYL LVWUDALYDQMHP WHO'l
QMH]LQH UDVSRORALYRVWL L SURFHVLPD RGOXpLYDQMD X V'
.DR JODYQL NULWHULML ]D RGOXpLYDQMH RGDELUD SULNO
NRPELQDFLMDPD GLVWULEXLUDQLK L]YRUD HOHNWULpPQH HQF
PUHAH LVWLpPpX VH NDSLWDOQD XODJDQMD URSIHAUDWH]D@ILL W R ¢
HQHUJHQDWD V UD]OLpLWLP WHALQVNLP IDNWRULPD 3RV
REQRYOMLYLK L]YRUD HQHUJLMH X UD]QLP NRQILIJXUDFLMDP
SRMQH PUHAH SOLQVNH WHKQRORJLMH SOLQVNH WXUELQH
UHOLMH GL]HO DJUHJDWL L WHKQRORJLMH REQRYOMLYLK L]
VSUHPQLND HQHUJLMH QD WHULWRULMX 5HSXEOLNH +UYDWYV

SBUHGVWDYOMHQL VX GLQDPLpNL PRGHOL LQWHUDNFLMH SRM|
PHWRGL 5D]YLMHQL VX PRGHOL UD]JYRGD GLVWULEXFLMH XQ-.
QD LVWRVPMHUQRP L LIPMHQLPQRP UD]JYRGX D QMLKRYD HYDC
GLQDPLpPpNRJ VWDEOD NYDUD

8 VYUKX NYDQWLILNDFLMH NYDOLILNDFLMH UL]JLND YH]DQLK
PHWRGD ]DVQRYDQD QD QHL]JUD]JLWRM ORJLFL D X VYUKX S
HOHNWULPpQH HQHUJLMH L] REQRYOMLYLK L]YRUD UD]JYLMHQL

1D NUDMX VX UH]XOWDWL VSRPHQXWLK PRGHOD NRUL&GWHQL
WHPHOMHQL QD 7236,6 PHWRGL ORGHOL VX RFMHQMHQL
LQIUDVWUXNWXUX X 6%' X

.OMXpQL SRMPRYL

2EQRYOMLYL L]JYRUL HQHUJLMH GLVWULEXLUDQD SURL]YR
UDVSRORALYRVW UL]JLN 7236,6 QHXURQVNH PUHAH QHL]JUD]



6758&785(' $%675%$&7

'LVVHUWDW L®RI®@ XHYPHH RI 'LVWULEXWHG (OHFWULFDO (QHUJ
(QKDQFHPHQW LQ 7THOHFRPPXQLFDWLRQ DQG 'DWDFHQWHU

,QWURGXFWLRQ

2QH RI WKH PRVW LPSRUWDQW IRXQGDWLRQ VWRQHV RI PR
DQG XWLOL]DWLRQV PDNLQJ RXU VRFLHW\ D GDWD GULYHQ
RQ VHUYHV LQ GDWD FHQWHUV LWK VLIQLILFDQW LQFUHD?
DOVR JUHZ WR VXFK DQ HIWHQG WKDW WUDGLWLRQDO SDU
WDNHQ IRU JUDQWHG GXH WR LVVXHV DVVRFLDWHG WR FD
ORGHUQ GDWD FHQWHUV FDQ HDVLO\ EH IRXQG LQ VL]HV
LQGLFDWLRQ WKDW WKHVH SRZHUV FRXOG HDVLO\ EH XS W]
ZH DUH DOVR ZLWQHVVLQJ FRQYHUJHQFH RI WKH WUDGLWI|
GDWD FHQWHUV E\ PHDQV RI YLUWXDOL]DWLRQ DQG VLPLOL

8QGRXEWDEO\ D QRYHO W\SH RI FULWHULD DQG GHFLVLRQ
WKHVH UDSLGO\ JURZLQJ IDFLOLWLHYVY D KLJK OHYHO RI DYD
FDUERQ IRRWSULQW DVVRFLDWHG WR HQHUJ\ XVH $W D \
VLIQLILFDQW SUREOHP IRU WKH LQYHVWRUV ZKR QHHG WR
VFKHPH ZLWK UHVSHFW WR UHWXUQ RI WKH LQYHVWPHQW

3XUSRVH RI WKLV GLVVHUWDWLRQ LV WR SURSRVH DGHTXDYV
DYDLODELOLW\ RI D GDWDFHQWHU RU WHOHFRPPXQLFDWL|
HISHQGLWMKBHV®I2RQ DQG ULVN DVVHVVPHQW 2QH RI WKH P
PRGHO WKDW FDQ EH XVHG LQ UHDO OLIH E\ GHFLVLRQ PDN

$ GHWDLOHG FRVW EHQHILW DQDO\VLYV RI GLVWULEXWHG SF
WHOHFRPPXQLFDWLRQ IDFLOLWLHY KDV EHHQ FRQGXFWHG

ZKLFK LQ WKLV FDVH FRPELQHV F HPILW B DREDYGD R SHW DWW U |
VXSSO\ RI QHFHVVDU\ HQHUJ\ VRXUFHV $ G\QDPLF PRGHO I
WKDW KDV D GLUHFW LPSDFW RQ HHREVYMDEQVRSHUDWLQJ F



$ FRPSOH[ PRGHO IRU WKH DYDLODELOLW\ RI GLVWULE?
WHOHFRPPXQLFDWLRQV IDFLOLW\ LV HVWDEOLVKHG 7KH S
PRGHOV WKDW PRGHO LQGLYLGXDO SRZHU VRXUFHV GHSH
G\QDPLFV DQG ZKLFK DUH XOWLPDWHO\ EXLOW LQWR WKH
HOHFWULFDO DUFKLWHFWXUHY DUH HQWLUHO\ PRGHOHG E\

7KH HVWDEOLVKHG V\QHUJ\ PRGHO LV YHULILHG DW D VSHF
ZLWK D GHWDLOHG LQVLIKW LQWR WKH SRZHU DYDLODELO
OLVVRXUL 86% 7KH FROOHFWHG GDWD ZDV XVHG LQ WK
XQDPELJXRXVO\ YHULILHG WKH PRGHO VR WKDW WKH PRC
DFKLHYHG DQG UHDOL]JHG GHVLJQ DQG SULPDULO\ LQ WKH
VRXUFHVY WKHLU FDSLWDO LQYHHAMWRHRQYYV BREUDWLNNM BRU
VXSSO\

&KDSWHU *+ 6LWXDWLRQ RYHUYLHZ

)LUVW FKDSWHU RI WKH GLVVHUWDWLRQ KDV DQ LQWURGXF
LQGXVWU\ DQG WHOHFRPPXQLFDWLRQV LV SUHVHQWHG DV
QHHG IRU KLIJKO\ DYDLODEOH JUHHQ HQHUJ\

&KDSWHU * 'LVWULEXWHG 3RZHU 6RXUFHV &RQFHSW DQG

$ JHQHUDO RYHUYLHZ RI GLVWULEXWHG SRZHU JHQHUDWI
HODERUDWHG LQ WKLV FKDSWHU $00 RI WKH LQGLYLGXDC
FKDUDFWHULVWLFVY DQG SHUIRUPDQFHV ZLWK JHQHUDO R’
LQGLYLGXDO WHFKQRORIJ\

JRU WKH SXUH VWDQGE\ DSSOLFDWLRQ D GLHVHO JHQHUDW
E\ PHDQV RI URWDWLRQDO PDFKLQHY DUH EDVHG RQ JDV \
WXUELQHY DQG PLFUR WXUELQHY DQG WKHVH WHFKQRORJL
DSSOLFDWLRQ )XHO FHOOV DUH HYDOXDWHG LQ DOO RI WI
62)& WHFKQRORJ\ ZKLFK VKRXOG EH XVHG SUHGRPLQDQWO\

5HQHZDEOH SRZHU VRXUFHV LQ IRUP RI ZLQG VRODU K\GL
KRZHYHU IURP IXUWKHU DQDO\VLV K\GUR DQG JHRWKHUPD



DQG ZLQG SRZHU KDYH D VLJQLILFDQW UHGXFWLRQ LQ W
WHFKQRORJ\ DSSHDOLQJ EXW VLQFH WKH\ UHO\ RQ SULPDU
ZLQG PDVV PRYHPHQW D VSHFLDO PRGHOLQJ KDG WR EH FR

(QHUJ\ VWRUDJH VA\VWHPV LQ GLIIHUHQW IRUPV DQG WHFK(
EDWWHULHYVY VXSHUFDSDFLWRUV DQG IO\ZKHHOV 1HFHVVL)
JUHDW LPSRUWDQFH GXH WR WLPH EULGJLQJ ZKHQ VZLWEFK
DV ZHOO IRU RSWLPL]DWLRQ SXUSRVHV RI UHQHZDEOH
FRQVLGHUHG WHFKQRORJ\ LQ WKLV GLVVHUWDWLRQ LV WI
EDWWHU\ GXH WR WKH IOH[LELOLW\ LQ WHUPV RI DFKLHYL:
FRVWLQJ GXH WR WKH WHFKQRORJ\ PDWXULW\

6SHFLDO DWWHQWLRQ LV JLYHQ WR GLPHQVLRQLQJ DQG R
FUHDWLRQ EDVHG RQ FRPELQDWLRQ RI VRODU DQG ZLQG !
JRU WKDW SXUSRVH D VSHFLDO DOJRULWKP LV GHYHORSHC
KRXU RI WKH GD\ PRQLWRULQJ WKH SUHVHQW VLWXDWLRQ E
RI SUHYLRXV UXQWLPHV ZKDW WXUQHG RXW WR EH SDUDP
K\EULG V\VWHPYV

&KDSWHU =+  QIUDVWUXFWXUH &KDUDFWHULVWLFV DQG OR)

1HHG IRU WKH KLJK OHYHOV RI DYDLODELOLW\ DUH H[SODLC
GRZQWLPH $00 RI WKH FRVWY DVVRFLDWHG WR WKH GRZC
IRU D UREXVW UHVLOLHQW LQIUDVWUXFWXUH 7ZR PDMR
DUFKLWHFWXUHY DUH GLVFXVVHG LQ WHUPV RI HOHFWULFD
RU GLUHFW '& FXUUHQW 'LITHUHQFH EHWZHHQ PHFKDQLF
GLVVHUWDWLRQ FRQVLGHUV LQ WKH PRGHOV ,7 ORDG RQO\
RPLWWHG IURP WKH GLVFXVVLRQ VLQFH WKH JOREDO WUHC
XQSURWHFWHG RU WR VHJUHJDWH LW IURP WKH ,7 ORDG )\
UHYLVLWHG LQ WKH IXWXUH ZRUN

BQLOQWHUUXSWDEOH SRZHU VXSSO\ 836 V\VWHPV DUH SUH\
FRPPRQ DUFKLWHFWXUHYV



&KDSWHU + 'LVWULEXWHG 3RZHU B6RXUFHV DQG 'DWD &l
, QWHUDFWLRQ

)XQGDPHQWDOV RI DYDLODELOLW\ OHYHOV RU WLHUV LV ¢
DYDLODELOLW\ OHYHOV SUHVHQWHG IRU HOHFWULFDO LQIU
DUH GLVFXVVHG WRIJHWKHU ZLWK WKHLU LQKHUHQW SURSH

$00 SUHVHQWHG VWUXFWXUHYVY HPSKDVL]H GLVWLQJXLVKPI
LQIUDVWUXFWXUH

&KDSWHU + )XQGDPHQWDO ODWKHPDWLFDO ORGHOV DQG $
RI $YDLODELOLW\ DQG 5HOLDELOLW\

)XQGDPHQWDO WHUPV LQ UHOLDELOLW\ DYDLODELOLW\ DC
GLITIHUHQWLDWLRQ EHWZHHQ UHOLDELOLW\ DQG DYDLODEL
Dv 077) 0775 07%) HWF DUH GHILQHG ODWKHPDWLFDO PR
GLVWULEXWLRQ IXQFWLRQV VXFK DV XQLIRUP H[SRQHQWL
DQG PRGHOV RI VHULDO DQG SDUDOOHO DYDLODELOLW\ DU

‘\QDPLF )DXOW 7UHH $QDO\VLV ')7% EDVHG RQ %YRROHDQ
&DUOR VLPXODWLRQ RU 3HWUL QHWYV LV D SUHIHUUHG F|
DYDLODELOLW\ DVVHVVPHQW ORQWH &DUOR DV D FRPSXW
JHQHUDWLRQ LV EHLQJ XVHG DQG GLVFXVVHG ,Q GLVVHUWI
RI RSHUDWLQJ FRVWV RI GLIITHUHQW GLVWULEXWHG SRZHL
DUFKLWHFWKXIUWHY BRQ FRQWULEXWLRQ (QWURS\ LQ LQIRUPI
IRXQGDWLRQ VWRQH IRU FKRLFH RI SUREDELOLW\ GLVWUL
VLPXODWLRQ 'LITHUHQW DSSURDFKHV WR GDWD FHQWHU PI

6SHFLDO DWWHQWLRQ LV JLYHQ WR WKH VLPXODWLRQ DQG
IRUHFDVW LV WKH KHDUW RI WKH GLVFXVVLRQ 6PRRWKLQ
ORYLQJ $YHUDJH DUH GHVFULEHG DQG WULHG RXW KRZHYH
EHHQ FKRVHQ DV D SUHIHUUHG PHWKRG 1RQOLQHDU $XW
1$5; 1RQOLQHDU $XWR 5HJUHVVLYH + 1$5 DQG 1RQOLQHDU
IHWZRUNV DUH GHVFULEHG

$GGLWLRQDO PRGHOLQJ WHFKQLTXHV ZHUH XVHG VXFK DV
PHWKRG WR HQDEOH TXDOLI\LQJ DQG TXDQWLI\LQJ ULVN IDF



GHSOR\PHQW ,Q WKH HQG D 7236,6 PHWKRG 7HFKQLTXH IF
,GHDO 6ROXWLRQ ZDV XVHG WR ILQG RSWLPDO VROXWLRQV

&KDSWHU + $YDLODELOLW\ ORGHOV

$ VHW RI DYDLODELOLW\ PRGHOV IRU LQGLYLGXDO SRZHL
SURSHUWLHYV RI HYHU\ GLVXVHG SRZHU VRXUFH DQ LQGLYL
DFKLHYHG E\ WKH PHDQV Rl SKRWRYROWDLF FHOOV LV VXE
RYHUFDSDFLW\ RQ ILUVW GD\ RI LQVWDOODWLRQ WR UHDF}!
DOO RI WKH SDQHOV DUH H[SRVHG WR FHUWDLQ IDLOXUH U
PRGHO Rl VHULDO FRQQHFWHG SDQHOV :LQG SRZHU SODC
LQGLYLGXDO SRZHU DQG LQKHUHQW DYDLODELOLW\ 7ZR V
IRXU 3QLQHV" RI DYDLODELOLW\ UHVSHFWLYHO\ ,QVWDOOF
HIWUDFWHG DQG ZLOO EH XVHG ODWHU LQ WKH VLPXODWLR
PDLQWHQDQFH 'LHVHO DQG JDV JHQHUDWRUV DUH VHHQ
PRGHOHG DV 38S° RU 3'RZQ° EDVHG RQ VWDWLVWLFDO RS
LQFOXGLQJ ERWK UHJXODU DQG FRUUHFWLYH PDLQWHQDQF
VI\VWHP LV EDVHG RQ VHULDO DYDLODELOLW\ PRGHO ORGH
RQ DFWXDO GDWD IRU (8

‘DWD FHQWHU HOHFWULFDO LQIUDVWUXFWXUH DYDLODELO
GLVWULEXWLRQ V\VWHPVY DUH FRQVLGHUHG EDVHG RQ /HY
PRGHO LV SURSRYHG ALWKQ DQ@G ss 836V $00 ')7$ PRGHOV
H[ISODLQHG DQG LOOXVWUDWHG

+ROLVWLF PRGHO LV EDVHG RQ ORQWH &DUOR VLPXODWL
SUREDELOLW\ GLVWULEXWLRQ IRU DYDLODELOLW\ HVWLPDV
HQWURS\ WKHRUHP 6LPXODWHG DYDLODELOLW\ LV IRU WKF
KDV D VSHFLDO IHDWXUH RI LQGLFDWLQJ DYDLODELOLW\
DYDLODELOLW\ RI JURXSV RI WZR SRZHU VRXUFHV DQG DOV
SUHGLFWH@PLWV2LRQV DOORFDWHG WR VSHFLILF H[DPLQHG
FHQWHU 3URSRVHG DUH DUFKLWHFWXUHY GLYLGHG LQ |
HOHFWULFDO DUFKLWHFWXUH

(YDOXDWLRQ PHWKRGRORJ\ IRU HYHU\ LQGLYLGXDO DUFKLYV



&KDSWHU + ([SORUHG ([DPSOHV

,Q WKLV FKDSWHU RI WKH GLVVHUWDWLRQ WZR PRGHOV DU
FDVH ZLWK DFWXDO GDWD FHQWHU LPSOHPHQWDWLRQ LQ
EHQFKPDUN IRU RYHUDOO PRGHO YDOLGDWLRQ 6HFRQG PR
LQ WKH 5HSXEOLF RI &URDWLD ORGHO OLPLWDWLRQV DUH
RPLVVLRQ RI PHFKDQLFDO ORDGV GDWD RULJLQ FRVW EDV

&DSLWDO H[SHQGLWXUH RBSHWNWRQJUBRWHN R |DLQGS K2L G XD O
VXSSO\ DUH HYDOXDWHG IURP PXOWLSOH VRXUFHV DV ZHOO
SDUDPHWHUV +LVWRULFDO GDWD XVHG IRU VLPXODWLRQ
GHULYHV IURP SURMHFW (0+,5(6 DQG 6(7,6 LQLWLDWLYH RI
ZLQG DQG VRODU SRZHU JHQHUDWLRQ LV EDVHG RQ DUWLIL]
RXW E\ WKH PHDQV RI ODWODE E VRIWZDUH SDFNDJH 68S
DQG RSWLPL]DWLRQ RI K\EULG VROXWLRQ ZKHUH WKH PDL(
DQG RSHUDWLQJ FRVWY EHWZHHQ GLITHUHQW FRQILIJXUDWL
VWRUDJH

5LVNV RI HQHUJ\ UHVRXUFHY DFTXLUHPHQW LV DVVHVVHG \
LQGLFDWLQJ ULVN SDUDPHWHUYV IURP UHOHYDQW VRXUFHYV
HQHUJ\ IURP DEURDG FRQVLGHULQJ URXWYV RI VXSSO\ SRO
LV DFKLHYHG OHWKRG FDSWXUHV RYHUDOO DVVHVVPHQW
LQIUDVWUXFWXUH VXSSO\ DQG UHVLOLHQF\ ,QIUDVWUXFW
HOHFWULFDO QHWZRUNV ULVNV RI VXSSO\ UHIHU WR VHOI
FDSDFLWLHYV DV ZHOO DV SRVVLEOH SROLWLFDO LPSDFWYV
UHVLOLHQF\ UHIHU WR PHWHRURORJLF ULVNV DV ZHOO DV |

JRXQGDWLRQ IRU WKH 7236,6 PHWKRG LV SUHVHQWHG LQ IF
&2 DQG GHJUHH RI VXSSO\ TXDOLW\ ULVNV ORQRIHV&DWOR
VLPXODWLRQ LQ DOO JLYHQ DUFKLWHFWXUHYVY UHVSHFWLQ
GLVWULEXWHG SRZHU VRXUFH DV ZHOO DV LQ UHVSHFW WF
DYDLODELOLW\

$ UHIHUHQW PRGHO LV SUHVHQWHG IRU DFWXDO FULWLFD
OLVVRXU\ $FWXDO GDWD RI JULG SRZHU TXDOLW\ LV DVVH\
IRU GLITHUHQW WHFKQRORJLHY DYDLODEOH DW WKH WLPH



JODV bQG HOHFWULFDO IURP WKH WLPH WKH VWUXFWXUH
DFWXDO GDWD GHULYHG IURP WKH DFWXDO VRODU SRZHU S

&KDSWHU * 5HVXOWYV

SHVXOWY DUH GLYLGHG LQWR WZR PDLQ VHFWLRQV 7KH IL
PRGHO 6LPXODWLRQ LQGLFDWHG WKDW WKH PRGHO ZDV V&t
WKH SRZHU VRXUFHV LV HIDFWO\ WKH RQH WKDW KDV EHH
VWXGLHG LQ GHWDLO $W WKLV SRLQW WKH SURSRVHG PRC

6HFRQG SDUW RI UHVXOWY GHWDLOV WKH HYDOXDWLRQ PR
WKH GLVFXVVLRQ GHWDLOV UHVXOWY RI D )X]]\ '"HOSKL PH
DQDO\VLV LV SHUIRUPHG WR REVHUYH LPSDFW RI WKH UL\
DUFKLWHFWXUH ,Q VHFRQG VXEVHFWLRQ D GHWDLOHG UHV
DOO PRGHOHG DUFKLWHFWXUHYV ZLWK LQGLFDWLRQ RQ
HPLVVLRQ DQG ULVNV LPSDFWLQJ VXSSO\ TXDOLW\ $ JUD
SUHVHQWHG DORQJ ZLWK GHWDLOHG WDEOHV ,Q WKH WKL
FDUULHG RXW WR LOOXVWUDWH SURSRUWLRQV DEEQILD®O
DQG KRZ WKH\ LPSDFW WKH RYHUDOO RSWLPDO DUFKLWHEFV

&RQFOXVLRQ

‘'LVVHUWDWLRQ DGGUHVVHV WKH SUREOHP RI DFKLHYLQJ
DOORFDWHG WR HOHFWULFDO LQIUDVWUXFWXUH RI D WH
FRPELQDWLRQ ZLWK YDULHW\ RI GLVWULEXWHG SRZHU V
SRVVHVVHV SURSHUWLHV WKDW LPSDFW RSHUDWLQJ FRVW
VFKHGXOH DQG \LHOGLQJ DGRHUUWLWY D IVMDKHPRSNURQ/ IRR X 22WKH
LV WKH FDSLWDO LQYHVWPHQW IRU HYHU\ SRVVLEOH SRZHI
JHQHUDWLQJ SURGXFWYV VXSSO\

$ GHWDLOHG FRVW EHQHILW DQDO\VLV RI GLVWULEXWHG VF
LQ GDWD RU WHOHFRPPXQLFDWLRQV IDFLOLWLHYVY KDV EHLE
7236,6 PHWKRG ZKLFK LQ WKLV FDVH FRPELQMWFDRB QW DAY (
ULVNV UHODWHG WR WKH VXSSO\ RI QHFHVVDU\ HQHUJ\ VRX
EHHQ HVWDEOLVKHG WKDW KDV D GLUHFW LASD¥FWLRQWIILF



$ VI\QHUJ\ PRGHO IRU WKH DYDLODELOLW\ RI GLVWULEX
WHOHFRPPXQLFDWLRQV IDFLOLW\ LV HVWDEOLVKHG 7KH
VXEPRGHOV WKDW PRGHO LQGLYLGXDO VRXUFHV GHSHQGLQ
DQG ZKLFK DUH XOWLPDWHO\ EXLOW LQWR WKH PRGHO RI
DUFKLWHFWXUHY DUH HQWLUHO\ PRGHOHG E\ D G\QDPLF ID

7KH HVWDEOLVKHG V\QHUJ\ PRGHO KDV EHHQ YHULILHG DV
FROOHFWHG ZLWK D GHWDLOHG LQVLIKW LQWR WKH SRZHU
IRXLVY /RXLV LQ WKH VWDWH RI OLVVRXUL 86% 7KH FROOHF
DQG XOWLPDWHO\ XQDPELJXRXVO\ YHULILHG WKH PRGHO V
WKH DFWXDO DQG SULPDULO\ LQ WKH WHFKQLFDO FRQILJXLU
LOQYHVWPHQW RSHHPWMALRERWLDMMG E2VNV UHODWHG WR HQ|

6SHFLDO DWWHQWLRQ LV JLYHQ WR PLFURJULG FUHDWLRQ
WR WKH PLFURJULG GLPHQVLRQLQJ ORGHO LV EDVHG RQ
GHSLFWLQJ VSDFH RI WKH SRVVLEOH VROXWLRQV 6SHFLELC
SURSRVHG IRU HYHU\ LQGLYLGXDO VROXWLRQ $OWKRXJIK
FRQVLGHUHG IRU WLPH VHULHY DQDO\VLV EHVW UHVXOWYV .
QHWZRUNYV

.H\ZRUGYV

SHQHZDEOH HQHUJ\ GLVWULEXWHG JHQHUDWLRQ PLFURJU
QHXUDO QHWZRUNV IX]]\ ORJLF ORQWH &DUOR VLPXODWLR



6$'5a8%-

3UHJOHG VWDQMD
'LVWULEXLUDQL L]YRUL HQHUJLMH SRMDP L VSHFLILPQH S
'L]JHO L SOLQVNL DJUHJDWL
30LQVNH WXUELQH
OMHWURHOHNWUDQH
6XQpHYH HOHNWUDQH
30LQVNH PLNUR WXUELQH
*RULYH GHOLMH
ODOH KLGURHOHNWUDQH
*HRWHUPDOQH HOHNWUDQH
6SUHPQLFL HQHUJLMH
2SUHQLWR
5HYHUJLELOQH HOHNWUDQH
6SUHPQLN NRPSULPLUDQRJ JUDND
=DPD&QMDN
6XSHUYRGOMLYL PDJQHWVNL VSUHPQLFL HQHUJLMH
6XSHUNRQGHQ]DWRU
%DWHULMVNL VSUHPQLFL HQHUJLMH
95/$ EDWHULMH
/JLWLM LRQVNH EDWHULMH
OLNURPUH&H
+LEULGQL VXVWDYL
=QDpDMNH LQIUDVWUXNWXUH L QDMpH&aUL NDUDNWHULVWL



2VQRYQL SRMPRYL
7HUHWL X SRGDWNRYQRP SRVWURMHQMX
%HVSUHNLGQL VXVWDYL QDSDMDQMD
OHYyXGMHORYDQMH GLVWULEXLUDQLK L]JYRUD L SRGDWNRY
7HPHOMQL PDWHPDWLPNL PRGHOL L DOJRULWLPL YH]DQL >
2VQRYQL SRMPRYL
)XQNFLMH UD]JGLREH YMHURMDWQRVWL
(NVSRQHQFLMDOQD UD]GLRED
3ULPMHQD NRQVWDQWQH XpHVWDORVWL NYDUD X HN
3ULPMHQD :HLEXOORYRJ PRGHOD SRX]GDQRVWL
8QLIRUPQD UD]GLRED
2VQRYQL PRGHOL L VWUXNWXUH UDVSROR&LYRVWL
'LQDPLpNR VWDEOR NYDUD
$1' ORJLPND YUDWD
/25 ORJLPND YUDWD
3ULRULWHWQD , YUDWD 3$1'
5H]HUYQD YUDWD
ORQWH &DUOR PHWRGD
7HRULMD LQIRUPDFLMD *+ HQWURSLMD
7HRULMD RGUADYDQMD VD SULPMHQRP X SRGDWNRYQLF
OHWRGRORJLMD PRGHOLUDQMD L VLPXOLUDQMD
BUHGYLYDQMH YUHPHQVNLK QL]JRYD
ORGHOL JODyHQMD
$5,08$ PRGHOL
6LPXOLUDQMH YUHPHQVNLK QL]JRYD SRPRiUX PRGHOD

1]



ORGHOLUDQMH XSRUDERP QHL]JUD]LWH ORJLNH 'HOSKI
1HL]JUD]JLWD ORJLND
1HL]UD]LWD '"HOSKL PHWRGD
7236,6 PHWRGD
ORGHOL UDVSRORALYRVWL
ORGHOL UDVSRORALYRVWL GLVWULEXLUDQLK L]YRUD HC(
5DVSRORALYRVW VXQpHYH HOHNWUDQH
5DVSRORALYRVW YMHWURHOHNWUDQH
5DVSRORALYRVW GL]J]HO DJUHJDWD
5DVSRORALYRVW SOLQVNLK DJUHJDWD
5DVSRORALYRVW JRULYLK UHOLMD
5DVSRORALYRVW NUXWH PUHAaH
5DVSRORALYRVW SRGDWNRYQH L WHOHNRPXQLNDFLMVN
=DMHGQLpND UDVSRORALYRVW
8VSRVWDYD NRQDpQRJ PRGHOD L SRVWXSDN HYDOXDFL
SULPMHUL LVWUDALYDQMD
2JUDQLpHQMD PRGHOD
ORGHOL FLMHQD L WURA&ANRYD
.UXWD PUHA&D

'L]JHO DJUHJDWL L GLVWULEXLUDQL L]YRUL HOHNWUL
WHKQRORJLMDPD

OIOMHWURHOHNWUDQH VXQpHYH HOHNWUDQH L 95/$ E
6LPXODFLMD SURL]YRGQMH HOHNWULPpQH HQHUJLMH L]

SUHGYLYDQMH YUHPHQVNLK QL]JRYD

6LPXODFLMD YMHWURHOHNWUDQH X 5 +

11]



6LPXODFLMD VXQpHYH HOHNWUDQH X 5 +
6LPXODFLMD L RSWLPL]JLUDQMH KLEULGQRJ VXVWDYD
5L]JLFL RSVNUEH HQHUJHQWLPD X 5 +
9LAHNULWHULMVNR RGOXpPLYDQMH
(PHUVRQ SRGDWNRYQL FHQWDU * UHIHUHQWQL YDOLGD

5H]XOWDWL LVWUDALYDQMD
5H]XOWDWL YDOLGDFLMVNRJ PRGHOD
5H]XOWDWL PRGHOLUDQMD ]D 5 +
=DNOMXpQD UD]PDWUDQMD
3RVWLJQXWL ]JQDQVWYHQL GRSULQRVL
3RSLV VOLND
3RSLV WDEOLFD
3RSLVY OLWHUDWXUH
3RSLV NUDWLFD L R]JQDND
3ULORJ + 3RGDFL R PRGHOLUDQRP KLEULGQRP VXVWDYX
3ULORJ  QWHUSRORFDLMVNH NULYXOMH XpLQNRYLWRVV

aLYRWRSLYV
&XUULFXOXP 9LWDH

1A



35(*/(' 67$1-%

SRGDWNRYQL SURPHW SUDUHQ YHOLNLP EU]JLQDPD L 4LURNR
PRGHUQRJ GUXawyYyD X FLMHORVWL pLML XWMHFDM VH SRVHE
DOL L X VYDNRGQHYQRP 4LYRWX > @ 3RWUHED ]D VYH ]QDW
GRVWXSQL X a4WR NUDUHP YUHPHQVNRP SHULRGX VWDYOMD
IDMHGQLFX X SRGDWNRYQRM L WHOHNRPXQLNDFLMVNRM L
VNODGLAWHQMD L REUDGH SRGDWDND GRN WHOHNRPXQLND
SRGDWDND

.DR ]JDKWMHY VLQWDJPH RGU&LYRJ UDJYRMD XYMHW MH HQHU
SRWURAQML D FMHORYLWD LQGXVWULMD LQIRURDFDWVRIQKDQ
FRPPXQLFDWLRQV WHHAK QRIDVRDQ X&ZR X XNXSQRM SRWUREQM]
ARWR SURWRNROD (XURSVND 8QLMPDW UHBD MPOLENDIMHD WRG Hi

OW SURL]JYHGHQR X HQHUJHWVNLP VHNWRULPD > @ 3R3
]JDKWLMHYDWL QHNRQYHQFLRQDOQH PHWRGH X YRYHQMX VXV
NRMD LOQNRUSRULUD WHOHNRPXQLNDFLMVNH L SRGDWNRYQH

6YH]D WLK GYDMX WLSRYD LQIUDVWUXNWXUD DOL L X NRQD
RED WLSD LQIUDVWUXNWXUD SRWSRPD&X MHGQD GUXJX D X
A&WR VH PRAH YLGMHWL QD SULPMHUX VSHFLILPQH RULJLQD
PUHAH NRMD VH L]YRGL NDR SRGDWNRYQL FHQWDU D QMH]LQ
MH SULVWXSQD PUHAD PRELOQLK WHOHNRPXQLNDFLMD NRNM
JRYRUQLK SRGDWDND WHOHIRQVNRJ UD]JRYRUD GRN GDQC
SURPHWD

6SRPHQXWH LQGXVWULMH GDNOH X] PRIXUQRVWL L GREUR
LID]JRYH ]D VXVWDYH RSVNUEH HQHUJLMRP WH QHPLQRYQR LI
QMLKRY XGLR X XNXSQRM SRWURaQML X VWDOQRP SRUDVWX
VPDQMHQMD HPLVLMH VWDNOHQLWMLKLISQRUQRYW RBSESVNUEWYH
RGUHYHQRP WHULWRULMX



"HGDQ RG JODYQLK L]D]JRYD ]D ]QDQVWYHQX L WHKQLpPNX ]
SRGDWNRYQX LQIUDVWUXNWXUX D GD RQD |]DGRYROMDYD Y
REQRYOMLYRVWL X] ]DGUADYDQMH AWR QLALK WURANRYD ND

8 VYUKX UD]XPLMHYDQMD SRGDWNRYQH LQIUDVWUXNWXUH
VSRPHQXWH NULWHULMH QXaQR MH VDJOHGDWL FMHORNXSQ
SDUDOHOQLK GLVWULEXLUDQLK L]YRUD HOHNWULPQH HQHUJL
NRML MH X SUHGPHWQRM GLVHUWDFLMQJUDNPIYBIOQL WHUHW

,QIUDVWUXNWXUD SRGDWNRYQLK FHQWDUD MH WUDGLFLRQD
HQHUJLMH GRN MH VYRMVWYR WHOHNRPXQLNDFLMVNLK S
LVWRVPMHUQRM HOHNWULPQRM HQHUJLML 2ED UD]JYRGD NI
UD]JPRWULWL PRIJXUQRVW XSRUDEH LVWRVPMHUQRJ UD]YRGD
UMHAHQMD PRJX SRQXGLWL YL4H UD]JLQH UDVSRORALYRVWL
HQHUJLMH NRML VX LQKHUHQWQR ]JDVQRYDQL QD L]JPMHQLpPQR
]JDVQRYDQLK QD WHKQRORJLML IRWRQDSRQD 5H]XOWDWL S
QDYRGH QD |DNOMXpDN GD LVWRVPMHUQD SRVWURMHQMD PR,
SRVWURMHQMD ]DVQRYDQD QD L]JPMHQLpPQRP UD]JYRGX D WI
NDSLWDOQLP XODJDQMLPD X VOXpDMX NDGD VH NRULVWH V
QDMEROMD X VYUKX HYDOXDFLMH UD]JLQD UDVSRORALYRVWL
NT7$

6SRPHQXWL NULWHULML SRSXW NDSLWDOQLK XODJDQMD F
WURANRYH HPIWLMMD&PH]DQLK ]D RSVNUEX HQHUJHQWLPD N
SRMQH PUHA&H QDIWH L SOLQD LPDMX YHOLNX YDAQRVW SUI
YODVQLND SRGDWNRYQH LQIUDVWUXNWXUH 8 WX VYUKX X
YLAHNULWHULMVNRJ RGOXpLYDQMD

8] NRQYHQFLRQDOQR QDSDMDQMH SRGDWNRYQLK FHQWDUD L
LIYRUD HQHUJLMH X VYUKX XVSRVWDYH YLVRNLK UD]JLQD L
HQHUJLMRP 2EJLURP GD MH QX4QR VDJOHGDYDQMH VYLK VSR
DQDOL]X GRVWXSQLK WHKQRORJLMD NRMH PRJX SRPRuUL SUL
SUHGPHWQRM GLVHUWDFLML UD]PDWUDMX VH VSDMDQMH QD



HQHUJLMH SRSXW GL]HO DJUHJDWD SOLQVNLK DJUHJDWD
VXQpHYLK L YMHWURHOHNWUDQD JHRWHUPDOQLK L KLGUR H
uH VH L UD]OLpLWH WHKQRORJLMH SRKUDQH HOHNWULPQH HC

3RVHEQD SR]JRUQRVW X SUHGPHWQRM GLVHUWDFLML GDMH \
GLQDPLPNLP VYRMVWYLPD X SRJOHGX XpLQNRYLWRVWL X RYL
WURAGNRYH L HP EAWMXKE2SRQXYHQD VLPXODFLMVND PHWRGD
VQD&QRM YH]L VD SULPDUQLP L]YRULPD HQHUJLMH GDNOH V
D SURFMHQD VUHGQMLK YULMHGQRVWL SURL]YRGQMH L] LVW
L NDSDFLWHWD X SRGDWNRYQRM LQGXVWULML 8 VYUKX HYD
NRULVWLWL PHWRGH SUHGYLYyDQMD YUHPHQVNLK QL]JRYD NDN
XWYUGLWL NDSDFLWHWH SURL]YRGQMH X WRpPNL YUHPHQD 8
NRML PRJX RSLVLYDWL PHYyXRGQRVH L]PHyX SRMHGLQLK L]YF
VXVWDYLPD JGMH MH QX&4QR ]DVQLYDQMH SRVHEQRJ DOJR!
VXVWDYD &WR X NRQDpPQLFL RPRJIXUXMH L RSWLPL]DFLMX VX\
L]YRULPD L VSUHPQLNX HQHUJLMH

-HGDQ RG YD&QLK IDNWRUD SUL RGOXpLYDQMX R SULPDUQLF
YH]DQ ]D RSVNUEX HQHUJHQDWD QX&QLK ]D UDG L]YRUD HOF
XYHOLNH RYLVH R VWDELOQRVWL GREDYQH LQIUDVWUXNW XU
ULJLFLPD YH]DQLPD ]D XWMHFDMH YUHPHQVNLK QHSRJRGD L
PHWRGD NYDOLILNDFLMH XPMHVWR NYDQWLILNDFLMH UL]L
]JDVQRYDQH QD QHL]JUD]JLWRM ORJLFL

SUHGPHWQD GLVHUWDFLMD GDMH XYLG X IXQNFLRQLUDQMH |
NULWHULMH UDVSRORALYRVWL LVWH WH QXGL PRGHO WHP
RSWLPDOQRM DUKLWHNWXUL L XSRUDEL UD]JQLK L]JYRUD HOHN
XODJDQMD RSHUDWLYQLK WUWHRANRYNOLLLNPEVMMHUEA ND RSV
MHGLQVWYHQRJ VORAHQRJ PRGHOD
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'LJHO L SOLQVNL DJUHJDWL

'LIHO L SOLQVNL DJUHJDWL LPDMX ]QDWQX YDaAaQRVW X VXVWD
SULPMHQD LP MH X VYRMVWYX X\Jd P4 RUR Q KOWRQ X b DHVXH W)DBEN. RVU
LIYRUD HQHUJLMH QDMpH&UH SRMQH PUHAH 2VLP XSRUDEH
NRULVWLWL L NDR SULPDUQL L]JYRU HOHNWULpPQH HQHUJLMH
PRWRUD V XQXWDUQMLP L]JJDUDQMHP JRULYD pLML L]OD] MH
SUHWYRUERP SURL]JYRGL HOHNWULPQX HQHUJLMX

8 VYUKX XSRUDEH JHQHUDWRUD NDR SDUDOHOQRJ VXVWDYD
VXVWDYD VX |[IDVQRYDQL QD GL]JHOVNRP JRULYX L SULURGQREF
MR& L SUHPD NYDOLWHWL L]YHGEH UD]JLQL EXNH L UD]JLQL HF

)XQGDPHQWDOQD UD]JOLND L]PHyX JHQHUDWRUD QD SULURGQ
GL]JHOVNL JHQHUDWRUL XYLMHN VD VSUHPQLNRP GRN SOLQV]
LJUDYQR VSDMDMX QD SOLQVNX PUH&X 6SDMDQMHP QD S
JHQHUDWRULPD GD PRJX UDGLWL NRQWLQXLUDQR NDR SULPEL
SDUDOHOQL RYLVQR R NRQILJXUDFLML VXVWDYD NRMHJ QDS
JRWRYR XYLMHN NDR SDUDOHOQL JHQHUDWRUL REJLURP GD L
SUDYLOX NROLPLQD MH JRULYD NRMH VH VSUHPD ]D SDUDO}
RSWHUHGHQMD

8NROLNR VH JHQHUDWRUL NRULVWH NDR SRPRUQL WDGD SRV
NDGD MH JODYQL L]YRU HQHUJLMH DNWLYDQ D X VYUKX QDSD
HQHUJLMH L] SRMQH PUHAH YL&D RG WURAND SRJRQD 7DNR
LPSOHPHQWLUDQ SRVWRML PRIXUQRVW XSRUDEH SDUDOHOQL
X PUHAL ]D a4WR YODVQLN LQIUDVWUXNWXUH PRaH GRELWL SU
VH VOXpDMHYL QHUH UD]PDWUDWL



'L]JHO JHQHUDWRUL X SUDYLOX LPDMX QLaL WURADN UH]JHUY
SULURGQLP SOLQRP 6XYUHPHQL VXVWDYL GL]HO JHQHUDWR
HPLVLMX &aWHWQLK SOLQRYD 8QDWRp WRPH SURVMHDPQD
86' N: GRN VX WUR&GNRYL LQVWDOLUDQRJ JHQHUDWRUD
JHQHUDWRUH QDMYL&HJ VWDQGDUGD X SRIJOHGX VLIXUQRVW]

1DNRQ 4WR MH JHQHUDWRU GREDYOMHQ LQVWDOLUDQ L SX3
EH] REJLUD QD YUVWX SRJRQVNRJ JRULYD 7UR&NRYL RGUS
SURFLMHQLWL QD SULEOL&QR 86' N: JRGL4AQMH ]D RED WLSI
RGUADYDQMD PLQLPDOQR MHGQRP JRGL4AQMH PR&H VH SUHW
RGU&ADYDQMD ]D JHQHUDWRUH NRML VH XSRWUHEOMDYDMX N
UD]JOLND VH PR&H RPpLWRYDWL X VOXpDMX SRWUHEH ]D VLWQL

8QDWRpPp WRPH a4WR VX QDEDYQL WUR&GNRYL GL]HO JHQHUDWR
SRIJRQD GL]HO DJUHJDWD VX |]QDWQR YHUL RE]JLURP GD MH GL

'LJHO JHQHUDWRUL VX MHGDQ RG QDMSR]QDWLMLK L]YRUD
WHOHNRPXQLNDFLMVNLP L SRGDWNRYQLP SRVWURMHQMLPD
SRSXW QXNOHDUQLK SRVWURMHQMD EROQLFD L GUXJLK NUL
GD PRJX SUHX]HWL FLMHOL WHUHW RELpPQR ]D PDQMH RG
2ELPQR PRJX ELWL X SRIJRQX SULEOLAaQR VDWL EH] ]1QDpD
RG GHVHW QDMYHULK DNFLGHQDWD X SRGDWNRYQLP SRVWUR
]ID QHPRIXUQRVW SRNUHWDQMD GL]HO DJUHJDWD .RPSRQHQW
MH QDMpHa&auUH LQWHUQD EDWHULMD VSUHPQLN HQHUJLMH
SRNUHWDQMH URWLUDMXUH PDVH ,] WRJ UD]JORJD MH QXaQR

3UL RGDELUX VXVWDYD ]JDVQRYDQRJ SUHPD SULQFLSX PRWR
VWDQGDUG NRML GHILQLUD WUL UD]OLpLWD QDpLQD R]QDDp
SULPDUQL JHQHUDWRU L SR FRBRBWLLP HS DQ\MIBHEXQW H @H B $IX)IDXAWRIU ¢
JHQHUDWRUL X SRGDWNRYQLP FHQWULPD WUHEDMX ELWL GLI
N: GRN X VOXpDMX SULPDUQLK JHQHUDWRUD WUHED VPDQM
VOLFL SULND]DQH VX NDUDNWHULVWLNH XpLQNRYLWRVWL
SOLQVNLK DJUHJDWD QDMQRYLMH JHQHUDFLMH > @
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60LND .DUDNWHULVWLND XpLQNRYLWRVWL GLJHO L SOLQVNRJ DJ

SOLQVNH WXUELQH

30LQVNH WXUELQH VX XRELPDMHQD YUVWD VWURMHYD ]D SR
LPD XSRUDEX X SRGUXPpMX HOHNWUDQD L W]Y SURSXO]JLMV
PLNURWXUELQD PRJX ELWL L]PHyX N: L 0: L X SUDYLO X
JHQHUDWRUD HOHNWULp&QRPHQ B H GL MHDIWWIRESE B R EH B Q J

6DVWRMH VH RG WUL QDMYDAaQLMH NRPSRQHQWH D WR VX N
VYUKX DQDOL]LUDQMD SOLQVNLK WXUELQD RELpPQR VH NRULYV

8 VYUKX RGDELUD SULNODGQH SOLQVNH WXUELQH V RE]JLURF
SDUDPHWDUD RPMHU WODNRYD HOHNWULPQD VQDJD QD L]O
SURWRN LVSXKD

7LMHNRP LVWUDALYDQMD QLMH LGHQWLILFLUDQD ]QDpDMQLN
VD SOLQVNLP DJUHJDWRP &WR SRWYUJyHQR L X DQDOL]L PDO
VPLVOX XpLQNRYLWRVWL DORFLUDQH QD SURL]YRGQMX HOHN



8NXSQD WRSOLQVND L HOHNWULpPQD XpLQNRYLWRVW &+3 VXV\
> @ D HPLWDMH]RRY X L J N:K 2PMHU SURL]JYHGHQH HQF
PLMHQMD X RYLVQRVWL R YHOLpLQL WXUELQH L LIQRVL L]JPHY
SUL RGOXpLYDQMX RE]JLURP GD LPD L]JUDYDQ XWMHFDM QD UH
RSUHPL FLMHQD LQVWDOLUDQH SOLQVNH WXUELQH MH L]PHY
VXVWDY > @ 6OLND SUHGRpDYD NDUDNWHULVWLNX HOHNYV

>
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60OLND .DUDNWHULVWLND XpLQNRYLWRVWL SOLQVNH WXUELQH

,QWHUYDOL SUHYHQWLYQRJ RGUaADYDQMD VH SURYRGH VYDN
SURYRGL VH X VYUKX NRQWUROH YLEUDFLMD NRMH PRJX X]JUR
LVWUR&GHQRVW URWRUD 9HOLNR RGUADYDQMH MH SRWUHEQR
NRPSOHWQX UHVWDXUDFLMX SOLQVNH WXUELQH > @

2VQRYQL SRGDFL &a8HVW WLSRYD SOLQVNLK WXUELQD VD SU
SRWUR&GQMH JRULYD L XpLQNRYLWRVWL MHGQRJ SURL]YRYD)p
HYLGHQWQR GD MH HOHNWULPQD XpLQNRYLWRVW WXUELQD
XPpLOQNRYLWRVW HOHNWULPQD L WRSOLQVND YDULUD L]PHyYX



7TDEOLFD 8VSRUHGED UD]OLpLWLK SOLQVNLK WXUELQD L] SURL]YR

6XVWDY

1DJLYQD HO 6QDJD N:

1HWR HO 6QDJD |N:

SRWURAQMD KRULYD P

.RULVQD WREOLQD P

2PMHU VQDJH L WRSOLQH

(O 8PLQNRYLWRV|W

7TRSOLQVND XpLQNRYLWRVW

BNXSQD XpLQNRYLWRVW

OMHWURHOHNWUDOQH

OMHWURHOHNWUDQH LPDMX ]D VYUKX SUHWYRUEX NLQHWL
NRULAWHQMHP JHQHUDWRUD 8 WRM SUHWYRUEL EUJLQD YMH
SUHGRpDYD NDUDNWHULVWLNX YMHWURHOHNWUDQH NRMD R
XOD]QRP SDUDPHWUX 2ELpQR VH WD NDUDNWHULVWLND PR&}
PDQMD RG EUJLQH SRNUHWDQMD L]OD]QD VQDJD MH L]PHyX
MH RGUHYHQD V NULYXOMRP X VNODGX V MHGQDGA&EDPD

LVNOMXpHQMD VQDJH QD L]OD]X > @ 8 VOXpDMX SUHNRUDpH
VLIXUQRVQL PRG WDNR GD SRPDNQH NULOFD X VPMHUX RVWY
DXWRPDWVNL NRPLRQL VXVWDY &WR UH]XOWLUD VD L]OD]Q

7HRUHWVND SRYH]DQRVW L]PHyX EUJLQH YMHWUD L L]JOD]QH \

JGNMHR]QDPDYD L]OD]QX V QD J&sduloI W MAR U RyH K RI N B BDNDHQW ]QD|
YMHWURBJSRYDEMIDD SRNURENQIDQDRWWRUMRWPDD .RHILFLMHQW ]Q
IXQNFLMD MH NXWD RWNORQD NULOD SUHPD UDYQLQL URWD



URWRUD V NULOLPD L EU]JLQH YMHWUD 6XNODGQR %HW]RYRI
VQDJH YMHWUD

6OLND .DUDNWHULVWLND L]JOD]QH HOHNWULpPQH VQDJIH L] YMHW

6XNODGQR > @ .DUDNWHULVWLND L]OD]QH HOHNWULPQH VQI
VH PRaH RSLVDWL VHWRP MMCGQOG@BLYMHWUD S$GMH RMNMHRM Y M
JHQHULUDWL HORNEBWILROXSHQHVURMRX VH RVWYDUXMKH QD]JLY
EUJLQD SUL NRMRM YMHWURDJUHJDW VH ]DXVWDYOMD J]ERJ V
R1IQDpDYD QD]JLYQX VQRDJIJX YMHWURDJUHJDWD
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,] WDEOLFH YLGOMLYR MH GD PHKDQLpPpNH NRPSRQHQWH 9(

XGMHOD X WUR&ANX RGUaDYDQMD YMHWURDJUHJDWD WH \
YMHWURDJUHJDWD YHUL RG > @ 6 GUXJH VWUDQH HOHI
UDVSRORALYRVW L UHODWLYQR QH]QDWDQ XGLR X WUR&ANRYL

7DEOLFD 5DVSRORALYRVW HOHPHQDWD YMHWURWXUELQH L
(OHPHQW 9¢ 8GLR X QHUDVSROR&LYRVWL 8GLR
(OLVD

*HQHUDWRU

5HGXNWRU
(OHNWULpPQL UD]YRG
.RQWUROQL VXVWDY
6XVWDY VNUHWDQMD
6XVWDY ]JDNUHWDQMD
2VRYLQD L OHADM

L, QYHUWHU
.RPLRQL VXVWDY

1D VOLFL SULND]DQH VX UHDOQH YULMHGQRVWL L]OD]QH \

PLQLPDOQLK N: 4WR MH SRVOMHGLFD RYLVQRVWL L]OD]C
VXNODGQR L]JUD]LPD L
60OLND 3ULPMHU NDUDNWHULVWLNH L]JOD]QH VQDJH L] JUXSH YMHWU

$XVWUDOLML SURMHNW NRPSDQLMH $%% /WG



1D VOLFL SULND]DQ MH UDVSRQ WURA&ANRYD ]D LQVWDOLU
XND]XMXuL QD QDMYHuUL UDVSRQ WUR&ANRYD L XMHGQR QDMY
QDMQLAL WURAEGNRYL JDELOMHAHQL X ,QGLML

60OLND BURVMHpPpQH FLMHQH LQVWDOLUDQRJ N: YMHWURDJUHJDWD J(

8 UD]JGREOMX RG GR ELOMHAL VH SDG WURANRYD LQV
V SDGRP W]Y QLYHOLUDQRJ WURA&ND SURL]YRGQMH HOHNWU

8QDWRp SDGX VUHGQMH YULMHGQRVWL WURANRYD ]D LQV
L GDOMH 4LURN GRN VH VUHGQMD YULMHGQRVW QDOD]L QHS
WUHQG JUDGQMH VYH YHULK YMHWURDJUHJDWD pLML VX WUR:
QLAL X RGQRVX QD PDQMH

60LND SURVMHpQH FLMHQH LQVWDOLUDQRJ N: YMHWURDJUHJDWD ¢



7LSLpQD UDVSRORALYRVW NRMX MDPpH SURL]JYRYDpL YMHWUF
]ID YMHWURDJUHJDWH QD SXpLQL > @

6XQpHYH HOHNWUDQH

(QHUJLMD 6XQFD VH PR&H VPDWUDWL MHGQRP RG QDMpLAGLI
LIYRURP 3RWHQFLMDO XSRUDEH 6XQpHYH HQHUJLMH MH ]QD
SUHG ]QDQVWYHQX L WHKQLpPNX ]JDMHGQLFX X VPLVOX SULNXS
L GDOMH UD]YLMD MR& L GDQDV MWIHMQG H®& DWHDEODQ R GMHBDYR R}
HOHNWULpPQH HQHUJLMH X VW

6XQPHYH HOHNWUDQH VH VWUXNWXUQR PRJX SRGLMHOLWL
6XQPHYH HOHNWUDQH .RQFHQWULUDMXiUH 6XQpHYH HOHNWUI
NRQFHQWULUDMX XSRUDERP JUFDOD L OHiD SUHPD PDORM SR
RGYRGL L NRULVWL QD NRQYHQFLRQDODQ QDpLQ NDR &WR N
WXUELQD 3UHGPHW RYRJ LVWUDALYDQMD X SRJOHGX 6XQpH"
VH X QDVWDYNX DNURQLP 6( RGQRVL QD IRWRQDSRQVNH VXQ

8 JRGLQL QDMQLAL WURANRYL LQVWDOLUDQRJ N: IRWRQEL
,QGLML D VOMHGH{D UHJLMD VD QDMQLALP WURANRYLPD MH (

6OLND 3URVMHPQH FLMHQH LQVWDOLUDQRJ N: VXQpHYH HOHNWUDQH
X 86' > @



JRWRQDSRQVNH 6( IXQNFLRQLUDMX SUHPD SULQFLSX SUHW
HOHNWULPQX HQHUJLMX SRPRUX IRWRHOHNWULPQRJ HIHNWI
SROLNULVWDOQRJ VLOLFLMD LOL WHKQRORJLMH WDQNRJ ILC
IDVQRYDQD QD SROLNULVWDOQLP VLOLFLMHYLP GHOLMDPD V
VOMHGHUD QDM]DVWXSOMHQLMD WHKQRORJLMD ]DVQRYDQD
X WUALaAaWX RG > @ )RWRQDSRQVNL PRGXO NDR QDMPD
SROXYRGLPpNLK SDQHOD QRVDpPD L VSRMLK HOHNWULpPNLK NX
L] IRWRQDSRQVNLK PRGXOD LVWRVPMHUQRJ NDUDNWHUD '&
NDUDNWHUD $& QXaQD MH XSRUDED L]JPMHQMLYDpD HOHNWU

2E]JLURP GD VX 6XQpHYH HOHNWUDQH X YDULMDQWL IRWRQI
SRPLpPpQH GLMHORYH SRWUHEQH ]D SUHWYRUEX HQHUJLMH LQ
UDVSRORALYRVWL

8 SHULRGX L]JPHYX L ELOMHAL VH SDG WURA&ANRYD LQV
]JD LQGXVWULMVNX SULPMHQX WH VH WDNRYHU ELOMHAL SD
HQHUJLMH L] LVWLK WHKQRORJLMD ]D WLMHNRP LVWRJ SH!

6OLND 3URVMHPQH FLMHQH LQVWDOLUDQRJ N: VXQpHYH HOHNWUDQH
86' > @
8 WDEOLFL SULND]DQH VX UD]JOLpPpLWH YUVWH SROXYRC

THKQRORJLMH ]JDVQRYDQH QD PRQRNULVWDOQRP VLOLFLMX



LQGLFLUDMXUL QD SRVSMHaLYDQMH LVWH WHKQRORJLMH W

SULND]DQLP WHKQRORJLMDPD MH L RGQRVL VH QD WURVOI
7TDEOLFD JUHJOHG WHKQRORJLMD IRWRQDSRQVNLK GHOLMD VD S
7THKQRORJLMD VRODUQLK GHOLMD 8pl

ORQRNULVWDOQL VLOLFLM +

$PRUIQL VLOLFLM
*DOLM LQGLM IRVILG *DOLM DUVHQLG VD NRQHNWRULPD
JRWRHONWURNHPLMVNH *UIW]H|O

&,6 WDQNL ILOP
OXOWLNULVWDOQL VLOLFLM
$OXPLQLM JDOLM LQGLM IRVILG *DOLM LQGLM DUVHQL|IG JHUPDQLN

SOLQVNH PLNUR WXUELQH

OLNURWXUELQH VX VWURMHYL ]D SRIJRQ JHQHUDWRUD HOHNMW
LQGXVWULML VOLpQX NDR L VWDQGDUGQH SOLQVNH WXUELQ!
X UH]JLGHQFLMDOQRP VHNWRUX NDR L X LQGXVWULMDPD NRM
PLNURWXUELQH VX WXUER DOWHUQDWRUL NRML VH VDVWRM
DOWHUQDWRUD L]YHGHQRJ NDR URWRU D UDGH SUHPD SUL
PMHQMDpPNH NXWLMH X NODVLpPQLP VOXpPDMHYLPD SULPMHC
HOHNWURQLNH > @

2VLP 8WR LPDMX PRIJXUQRVW VDJRULMHYDQMD UD]JOLPLWLK YL
SRJRQ NRULAWHQMD HQHUJLMH ELRPDVH 2ELPQR LPDMX NRQ
PRQJR ODN&H L MHIWLQLMH ]D SURL]JYHVWL X RGQRVX QD YI
VPMHAWHQ QDVXSURW LVSXKDQ®BSNRWESIDELDSX XD P BOM D R X E LPVF
X NRQDPQLFL RPRJIXiUXMH YHUX VQDJX QD L]JOD]X L XMHGQR V

IDMYHUH SUHGQRVWL PLNUR WXUELQD VX awR VX ODJDQH
MHGQRVWDYDQ VXVWDY UHNXSHUDFLMH WRSOLQH WUHEDM
DXWRPDWVNLP SRGPD]JLYDQMHP 3OLQVNH PLNURWWELQH LF
RGQRVX QD VWDULMH WLSRYH SOLQVNLK VWURMHYD QR YLA&



JRYLYH GHOLMH 6OLND SULND]XMH NDUDNWHULVWLNX Xpl
WDEOLPpQLP YULMHGQRVWLPD L] > @

8PLQNRYLWRVW
=
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60LND .DUDNWHULVWLND XpLQNRYLWRVWL SOLQVNH PLNUR WXUEL

I1RYLMH JHQHUDFLMH SOLQVNLK PLNURWXUELQD LPDMX VYR
PLQLPL]JLUDMX HPLVLMH &S2\&PWIQL K2 YWLWIRL AN ¥R VAWIR PN U R W X U
QD WR RWYRUHQL FLNOXV LOL XSRUDEX UHNXSHUDWRUD QF
XPLOQNRYLWRVW PLNURWXUELQD V RWYRUHQLP FLNOXVRP MH
QD GR X VOXpDMX PLNURWXUELQD V UHNXSHUDWRURP > @

7YUMBNBVWRDMHGQD RG QDMSR]QDWLMLK SURL]YRYyDpD PLNU
NRULVWH YLVRNL RPMHU JUDND SUHPD JRULYX X JRQL SULPD!
VX VYRMVWYD SHW PLNURWXUELQD L] DVRUWLPDQD VD UD]O!
PLNURWXUELQD QD]JLYQH VQDJH N: XMHGQR L QDMXpLQNRY

7DEOLFD 3RGDFL PLNURWXUELQD NRPSDQLMH &DSVWR
1RPLQDOQD VQDJD N:
1HWR HO VQDJD N:
3RWURAQWMD P
(O 8pPLQNRYLWRVW
7URADN XUHYyDMD L PDWHULMDOD 86" N:
7URANRYL LQVWDODFLMH 86' N:
7URANRYL SRJRQD EH] JRULYD 86' N:K
&2 NJ 0:K



5DQR PLMH&DQMH JUDND L JRULYD RPRJIXUXMH pLA&UH VSDOML
VPDQMHQRP HPLVLMRP &WHWQLK &2V WKLF®U R NDRIER QD WB D @&
PLNURWXUELQH PRJX UDGLWL X UD]JOLpLWLP PRGDOLWHWLPD
VSRMHQH QD PUH&X ORJXiH LK MH SDUDOHOQR VSDMDWL WH
RVLP WRJD PRJX H LK MH L SDUDOHOQR VSRMLWL VD GUXJLP
LP PRAH ELWL SOLQ XNDSOMHQL SOLQ LOL ELRSOLQ

*RULYH UHOLMH

*RULYH 0HOLMH VH GDQDV NRULVWH X PQRJLP LQGXVWULMI
SRGDWNRYQRM LQGXVWULML 7YUWNH L SURL]JYRYDpL HOHNW
SRX]GDQRVWL XpPpLQNRYLWRVWL L VPDQMHQMD HPLVLMH aWH

*RULYH UHOLMH NRULVWH YRGLN NDNR EL VWYRULOH YRGX H
SULPMHQD JRULYLK 4tHOLMD MDNR @&LURND WDNRYHU MH PRJ
SULPMHQL 8 DXWRQRPQLP VXVWDYLPD NDR aWR VX YR]LOD
SULVWXSQH WRpNH PRELOQLK WHOHNRPXQLNDFLMD JERJ QH
PUHAH NRULVWL VH pLVWL YRGLN X VSUHPQLFLPD NDR SRJRC
SULPMHQH JGMH SRVWRML UD]YLMHQD SOLQVND PUHAD WH
SULURGQL SOLQ 2E]JLURP GD JRULYH UHOLMH QH VSDOMXMX
WXUELQDPD QMLKRYD HOHNWULPQD XpLQNRYLWRVW MH YLVF

2VLP SUHPD SRJRQVNRP JRULYX JRULYH UHOLMH VH UD]JOLN
RGDEUDQD V RE]JLURP QD SULPMHQH X VSHFLILPQLP LQGXVWL
VH WHKQRORJLMD ]DVQRYDQD QD 6ANROXXVEL P[RGIN DA HPD&H O®D >6

8 6%' X SRVWRMH PQRJL SULPMHUL XSRUDEH JRULYLK GHOLMD
8 )LUVW 1DWLRQDO %DQN RI 1DEUDVND X XSRUDEL MH VXVWD
D SUuLMH LPSOHPHQWDFLMH WYUWND MH NRULVWLOD QDSDMD
QDSDMDQMD JODYQRJ SRGDWNRYQRJ FHQWUD 2E]JLURP GD Ml
QDSDMDQMD PUH&H GL]HO JHQHUDWRUL QLVX VWDUWDOL D



JXELWFLPD SURFLMHQMHQLP QD RNR PLOLMXQD 86" 2WND
MHGLQLFH RG N: NDR SULPDUQL VXVWDY QDSDMDQMD UD
HQHUJLMRP MH .RPSDQLMH NDR &WR VH OLFURVRIW
-3 ORUJDQ &KDVH VX WDNRYHU LPSOHPHQWLUDOH JRULYH UHC

3UHJOHG QDMUHOHYDQWQLMLK WHKQRORJLMD JRULYLK 0HOI
SUHGQRVWL L QHGRVWDWNH GDQD MH X WDEOLFL ,] WDEO
LPDMX HOHNWULPQX XpPpLQNRYLWRVW L]PHVYX L RG NRMLF

7TDEOLFD 3UHJOHG WHKQRORJLMD JRULYLK UHOLMD

SRQ
7HKQRORJIRIRQVNDPOHNWUL
JRULCYH GWEERBHUDXWUONRY LWERAN 3ULPMHQD 3UHGQRVWL 1HGR\

6PDQMHQD
UWRURILMFMHWOMLYRVW Q

3ROLPHUQD 7UDQVSR :
HOHNWURO LWH&N D sDuDOHOQH§§$$m@&ﬁQﬂ§QN§ﬂ;§
/
PHPEUDQD VXVWDY bR iXiQRWDWDOL]DWRU
EUIRJ
1TLVNL

WURANRMMHWOMLYRVW Q
9RMVND Vqﬂﬁl RQHRWXL JRULYX L
R

$ONDOQH fe& ND JUDNX
WUDQVSRHWp s HUDSHMRIR GOMLYRVW
PRIXUQRWVWOHNWUROLWD
EU]RJ
JRVIRUQD , 7 %}UDQXLMBX&WDQMH
NLVHOLQD f& égg&bﬁ§h§§ bLWWIRRIHRQ VNXS
3%)& i RULYXNDWDOL]DWRU

9LVRND
(OHNW UR H QXLLIINMRNNLEV RVS\K 3 W D Q M H
SRVWURMHUIIMQROLNRWRJIRQ
GLVWULEXLURQDYDNRUR]LMD PDOD
SURL]YRG GWDRKYDiDXQWHRID VQDJH
NDUERQDWD

2WRSOMHQL
NDUERQDWL f&
0&)&

(OHNWURHQHYUWRWINBDIR SXGAWDQMH
SRVWURMMKQ@MPNRY L WRSRV R Q
UXWL RNVLG ¢ GLVWULEXWWD)QROLNRRWR]LMD
62)8& SURL]YRGQMBULYDRJUDQLPHQ EURM
SRPRUQL SDUBDHOIQES®R®WDQMD X
VXVWDY SRJRQ SRJRQ



-HGDQ RG QDMYHiULK SURL]YOPRP (RRERIKiLiROMMDDPHUL
WHOHNRPXQLN B FLMAXNVRWD WRGWNLO: 3WR QMBMXYHIRIFOR Y UWNRF
QLMH VSRMHQD QD HOHNWULpPQX PUH&KORRBE' (QPRIGRQ B LRIRF R
%ORRP>% R XQDWRpPp VYRMLP SUHGQRVWLPD NDR &WR VX YLVR
JRULYD LPD QHNROLNR QHGRVWDWDND NDR &WR VX YLVRND ¢
NRMH VX LJPHYyX  fé& L f& 2E]JLURP GD VXVWDY UDGL QD
]JD NYDURYH XJURNRYDQH XEU]DQRP GHJUDGDFLMRP VH SRYH
DNFLGHQWD YH]DQRJ ]D WDM SURL]YRG 7DNRYyHU YD&QR MH
VXVWDYD UHODWLYQR GXJDpNR L%SORFD (GHRWEQWVHER MW U
SRWUHEQR VHGDP GDQD ]D SRGL]DQMH MHGLQLFH RG NE
&HUHV 3RQMWKRYD JRULYD GHOLMD LPD RSHUDWLYQX WHPSH!
A4WR RPRJXUDYD GD HOHNWURNHPLMVNL HOHPHQWL EXGX WD
JODWQR EU&H 3URL]JYRGL VSRPHQXWLK NRPSDQLMD VX ]DVQR

,] QDYHGHQLK UDJORJD MHGLQD VPLVOHQD XSRUDED JRULYLI
SULPDUQRJ VXVWDYD QDSDMDQMD 1D VOLFL SULND]DQD
LIPHGHQD L] > @

N

SBPLOQNRYLWRVW
o

i A i1 A T1 A 71 TR 61 on A1 AR o1 oA 61 o6A 61 o6A o1 on il
2SWHUHUOUHQRVW > @

60LND .DUDNWHULVWLND XpLQNRYLWRVWL JRULYH UGHOLMH X

,DNR VX QDM]QDpDMQLMD LVWUDALYDQMD L SULPMHQH JRULY
]JDGQMLK JRGLQD LQWHQ]LYQR UDGD RHZB DN\ B MRINDERISKL K RN I
VH LQYHVWLUD RNR PLOLMXQD (XUD JRGLAQMH X UD]YRM .

s A
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SULPDUQR RULMHQWLUD QD UD]JYRMH JRULYLK G(HOLMD ]DVQF
2GUHYLYDQMH WURGNRYD NDSLWDOQLK XODJDQMD X RYX W
YDULUDMX L]PHYyX L (85 ]D LQVWDOLUDQL N: > @ %C
SRVWLJDR WU&LAQX FLMHQX L]JPHYVX L 86' ]D LQVW
SUHGPHWQRM GLVHUWDFLML NRULAWHQD MH FLMHQD X L]QR)
62)& WLSD JRULYH UHOLMH REJLURP GD MH WR FLMHQD NRM
SUR&OR YL&H RG GHYHW JRGLQD RG GRVWXSQLK UHOHYDQWQ
SRVWLUL VWYDUQX QDEDYQX FLMHQX X L]JQRVX RG GR

ODOH KLGURHOHNWUDQH

+LGURHOHNWUDQH VX YUVWD L]JYRUD HOHNWULPQH HQHUJ
GMHORWYRUQR&uUX > @ RG SUHNR VWR JRGLQD WH VH VPDWU
HQHUJLMH ODOLP KLGURHOHNWUDQDPD VH VPDWUDMX RQH F
VQDJH GR 0: 3BRVWRML YLaAaH WLSRYD KLGURHOHNWUDQD V I
WXUELQH L YUVWH RSWHUHUHQMD > @ 8 UDGX > @ LJ]QHVHQ
SHW WXUELQD RG NRMLK VX GYLMH X VWDOQRP SRIJRQX &aWF
SRX]GDQRVWL L NDSDFLWHWD WH X WRM NRQILIXUDFLML RS
RG

OXQWHDQX L 1HPHV X UDGX > @ XND]XMX QD YUHPHQVNX U
LIQRVLPD

NYDURYL QD JHQHUDWRULPD
NYDURYL WXUELQH
NYDURYL KLGURJHQHUDWRUD

8 RYRP UDGX KLGURHOHNWUDQH VH QHUH UD]PDWUDWL NDR £
L WHOHNRPXQLNDFLMVNH LQIUDVWUXNWXUH RE]JLURP QD VWX



NRML MH SRWUHEQR LQVWDOLUDWL X VYUKX SRVWL]DQMD RS
LQIUDVWUXNWXUH X QHSRVUHGQRM EOL]JLQL YRGH aWR GRYR

*HRWHUPDOQH HOHNWUDQH

ODOH JHRWHUPDOQH HOHNWUDQH PRJX ELWL GREDU ND
WHOHNRPXQLNDFLMVNH LQIUDVWUXNWXUH RE]JLURP QD NRQV
WM WRSOLQH L] XQXWUDaQMRVWL =HPOMLQH NRUH

2SUHQLWR SRVWRMH WUL YUVWH JHRWHUPDOQLK HOHNWUDAQI

V VXKRP SDURP
vV SDURP DWPRVIHUVNRJ WODND NRMD VH RVOREDYD |

MHGQRVWUXNH L GYRVWUXNH HQJ IODVK VWHDP VLQ.
ELQDUQH

.DJHO %DWHV L *DZHOO X > @ XND]XMX QD WR GD VH JHRWH
V YLVRNRP UD]JLQRP UDVSRORALYRVWL X L]JQRVX RG *
JHRWHUPDOQRM HQHUJLML > @ XND]XMX QD pLQMHQLFX GD |
]JDVQRYDQR QD WHKQRORJLML MHGQRVWUXNRJ SRVWURMHQMI
QD GYRVWUXNRP SRVWURMHQMX LVWH WHKQRORJLMH ,] SI
JHRWHUPDOQLK HOHNWUDQD NRMH VXGMHOXMX X UH]XOWLU
WHKQRORJLML LVSXaWDQMD NRQGHQ]DWD XNXSQR /IHIPD
HOHNWUDQX ORNDL QD 1RYRP =HODQGX LQVWDOLUDQH VQDJ}
L SRVWLIJQXWH RSHUDWLYQH UDVSRORALYRVWL X L]JQRVX RG



6SUHPQLFL HQHUJLMH

2SUHQLWR

6SUHPQLFL HQHUJLMH LPDMX ]QDWQX YD&QRVW X NULWLpQL
PRJX RPRJIJXULWL SURL]YRGQMX HOHNWULPQH HQHUJLMH X Vi
HQHUJLMH X SRGDWNRYQLP L WHOHNRPXQLNDFLMVNLP SRVW
QDSDMDQMD QDMpH&UH SRMQH PUH&H RPRJXiUH QHVPHWDQX
WHOHNRPXQLNDFLMVNLP VXVWDYLPD QDMpHA&GH VH VUHUX DX

GR VDWD X SULVMWXBE QLFF M\RGRBBRPQWH]JUDPD WHOHNRPXQL
DXWRQRPLMH VX RG GR VDWL EH] SDUDOHOQLK L]YRUD |
LQIUDVWUXNWXUH DXWRQRPLMH DORFLUDQH QD VSUHPQLNH
PLQXWD RE]JLURP GD SRGDWNRYQD LQIUDVWUXNWXUD XYLMH
QH PRUD QX4QR ELWL VOXpDM X WHOHNRPXQLNDFLMVNRM LQ

8 VSRPHQXWLP VOXpDMHYLPD VSUHPQLFL HQHUJLMH XYLMHN
WUHQXWND QHVWDQND JODYQRJ QDSDMDQMD GR QMHJRYRJ S
VXVWDYD HQHUJLMH 8 VOXpDMX WHOHNRPXQLNDFLMVNH LQIL
REJLURP GD VH RpHNXMH GD VX VSUHPQLFL GRYROMQR YHOLN
SRMQH PUHAH GRN X VOXpDMX SRGDWNRYQH LQIUDVWUXNW:
WUHQXWQR SRNUHQXWL SDUDOHOQL L]YRU QDSDMDQMD WH
SUHPRVWL WR YULMHPH 7DNRyHU SRGDWNRYQD LQIUDVW
WHOHNRPXQLNDFLMVNH X VPLVOX LQVWIRPLWDEHMWYDHI B RV ML
QHUHQWDELOQR

6YH pHaAURP XSRUDERP REQRYOMLYLK L]JYRUD HQHUJLMH X Wt
]JDVQRYDQLK QD QSU GL]HO DJUHJDWLPD L EDWHULMDPD MD
HQHUJLMH NRML iH PRiUL SRGQLMHWL [DKWMHYQLMH XYMHWF
PLNURPUHADPD QX&QR MH NRULVWLWL VSUHPQLNH HQHUJLM
RGQRVQR VSUHPDWL HQHUJLMX NDGD L]YRU HQHUJLMH SURL
PRIXUGRUWBQMDILMH SUHPD WHUHWX X VOXpDMX DNR VH JH
HQHUJLMH ]D WHUHW 6WRJD QX&8QR MH GD VSUHPQLN HQI
DXWRQRPLMH WSIULHRBDL W QNDRM¥RWDER) RMD FLNOXVD SXQMHQMI

Ti



6SUHPQLFL HQHUJLMH VH X SULQFLSX PRJX SRGLMHOLWL
HOHNWURPDJIJQHWVNH L WHUPDOQH 1D VOLFL MH SUHGRpH
> @ 8 UDGX UH VH DQDOL]JLUDWL QDMYDaQLML WLSRYL VSUH

60LND .ODVLILNDFLMD VSUHPQLND HQHUJLMH > @

SHYHU]JLELOQH HOHNWUDQH
6DVWRMH VH RG GYD VSUHPQLND HQHUJLMH NRMH VH QDOI
SRVWRMDQMD YL&ND HOHNWULPQH HQHUJLMH X VXVWDYX XS
GRYRGL QD WRpPNX YL&HIJ SRWHQFLMDOD 8 VOXpDMX QHGRYV
GRYRGL V YLaAHJ SRWHQFLMDOD SUHPD QLaHP SUHOD]HUL Sl
JHQHUDWRURP SURL]YRGL HOHNWULPQX HQHUJLMX L SUHGDM

-
-



6SUHPQLN NRPSULPLUDQRJ JUDND
8 VOXpDMX SRVWRMDQMD YL&AND HQHUJLMH X SRJRQ VH SRNU
X VSUHPQLN GRN X VOXpDMX QHGRVWDWND HQHUJLMH NRPS
YLVRNLP WODNRP SUHNR WXUELQH NRMD V JHQHUDWRURP S|
NRPSULPLUDQRJ JUDND ]D YHOLNH HQHUJLMH VH PRJX XNRSD

=DPDa
=DPD4QMDN MH YUVWD URWDFLMVNRJ VSUHPQLND HQHUJLMH
WM X QMH]LQX WURPRVW > @ =DPD&QMDN VH XJODYQRP V
VPDQMLOL JXELFL XJURNRYDQL WUHQMHP =D YULMHPH QRUP

L UPLQ L URWLUD VWDOQRP EUJLQRP 7HN X VOXpL
VSUHPQLND |DPD4AQMDN SUHOD]L X JHQHUDWRUVNL UH&LP UD
RSDGD EU]JLQD YUWQMH =DPD&QMDFL VX SULNODGQL ]D XSRI
VHNXQGL 'REURELW SUL XSRUDEL |DPD4AQMDND VH RpLWXMH
SRMQH PUH&H .DR QHGRVWDWDN ]D XSRUDEX |DPD4AQMDND VI

6 XSHUYRGOMLYL PDJQHWVNL VSUHPQLFL HQHUJLMH
6SUHPQLFL HQHUJLMH J]JDVQRYDQL QD VXSHUYRGOMLYLP PDJQ
VXVWDYD |]D UHJXODFLMX VQDJH KODGQMDND L YDNXXPD > (
D VXVWDY LPD SULPMHQX X VWDELOL]DFLML VXVWDYD ]D E
YMHWURHOHNWUDQDPD $XWRQRPLMH RYLK VXVWDYD VX X.

VHNXQGL

6XSHUNRQGHQ]DWRU
.RULVWH RWRSLQX HOHNWUROLWD L]PHyX GYD NUXWD YRGLpI
LPDMX YHUX NDSDFLWLYQRVW L JXVWRUX HQHUJLMH 9UOR
JODYQRP LVWD NDR L X VOXpPDMX VXSHUYRGOMLYLK PDIJQHWYV
SRVWLUGL VX L]JPHYyX VHNXQGH VYH GR VDWD

%DWHULMVNL VSUHPQLFL HQHUJLMH
%DWHULMH VX HOHNWURNHPLMVNL WLS VSUHPQLND HQHUJLM
XSRUDED X WHOHNRPXQLNDFLMVNRM L SRGDWNRYQRM LQIUD
8YLG X RVQRYQX SRGMHOX WHKQRORJLMD VWDFLRQDUQLK EI

Ti



EDWHULMD X WHOHNRPXQLNDFLMVNRM L SRGDWNRYQRM LQ
NLVHOLQRP X L]YHGEL NXULaAWD ]D PLQLPDOQR RGUBDDWBIQMH
5HIXODWHG /HDG $FLG EDWGVHWH YQ3/NMHPH VYH YLAH OLWLM L

60LND .ODVLILNDFLMD VWDFLRQDUQLK EDWHULMD >

95/$ EDWHULMH
95/$ wLS EDWHULMH MH QDM]DVWXSOMHQLMD WHKQRORJLM]I
SRGDWNRYQRM LQIUDVWUXNWXUL 95/$ WHKQRORJLMH VH PR
3DUDOHOQL WLS 95/$ PRaH LPDWL L]PHYX L FLNOXVD S
QDSRQD 9 LOL 9 EORND L]JPHYX $K GR QDMpHa&UH $K
SDUDOHOQH 95/$ EDWHULMH NRMD VH LJUDYyXMH RG pLVWRJ F
FLNOXVD 95/$ WLS ]D YLVRNR FLNOLUDQMH NRULVWL VH X KL
$K



=D UD]J]OLNX RG SRWRSOMHQLK EDWHULMD V RORYRP L VXOIL
RGUADYDWL QD QDpLQ GD LP VH GRGDMH YRGD WH VX VWRJD
ORNDFLMDPD > @ 3UHGPHWQL WLS EDWHULMH IXQNFLRQLUD
YHU GD VH GDOMH UHNRPELQLUD D X VOXpDMX SUHYHOLNRJ
YHQWLO NUR] NRML VH PRaH LVSXVWLWL YRGLN 1D VOLFL

EURMHP FLNOXVD NRMHJ EDWHULMD PRaH LPDWL WLMHNRP &L

,JYRU (QHUV\V

60LND .DUDNWHULVWLND GHJUDGDFLMH FLNOXVD 3RZHUG6DIH 6%6 (2
(QHUV\V |D SULPMHQX X KLEULGQRP VXVWDYX X RYLVQRVWL R

/LWLM LRQVNH EDWHULMH
2PRJIXUXMX YHUX JXVWRUX HQHUJLMH X RGQRVX QD 95/$ WH V
ODN&H > @ > @ /LWLM LRQVNH EDWHULMH LPDMX ER
SUD&A&QMHQMD X RGQRVX QD 95/$ SDUDOHOQH EDWHULMH RE]
FLNOXVD SXQMHQMD L SUD&QMHQMD 1DMYHiUL QHGRVWDW
X RGQRVX QD SDUDOHOQH 95/$ WLS

-

=t



OLNURPUHaAH

=DGQMLK JRGLQED RVMHWDQ MH WUHQG X LQGXVWULML SRM
WHPHOMHQD QD SRWUHEL ]D VWYDUDQMHP HQHUJLMH L]JUDYC
VH QDOD]JL X WHOHNRPXQLNDFLMVNLP SRVWURMHQMLPD SRJR
OR&H NYDOLWHWH LOL MH QHSRVWRMHUD D NRULVWL VH X
WHOHNRPXQLNDFLMH WH MH QMLKRYD VQDJD UHODWLYQR PCL

OLNURPUHARP VH PRaH QD]JLYDWL ELOR NRMD PUHAaD NRMD
QHSRVUHGQRM EOL]LQL WHUHWD D WHPHOMHQD MH QD XSRU
HQHUJLMH D SRawXMXiL NULWHULM GRVWDWQRVWL OLNURP
WDNRYyHU QD]JLYDMX L KLEULGQLP VXVWDYLPD WH UH VH WDI

2VLP 4WR VH PLNURPUHAH QDOD]L X PQRJLP SULPMHQDPD
YDULMDQWD NRMD GRPLQLUD X WHOHNRPXQLNDFLMVNLP VXV
FHQwWUL JODYQD pYRUL&WD VH X ]JDGQMLK GHVHWDN JRGL
PRIXUQRVWL YLUWXDOL]DFLMH WHOHNRPXQLNDFLMVNH RSUH
KLEULGQLK UMH&aG@HQMD NDNRYH VH QDOD]L X WHOHNRPXQL
SRGDWNRYQLP FHQWULPD PHWRGDPD HYDOXDFLMH WHKQL
HNRQRPVNLK SDUDPHWDUD

+LEULGQL VXVWDYL

+LEULGQL VXVWDYL LPDMX ]D |DGDUX RSVNUELWL WHMHW V P
D PRJX L QH PRUDMX X VHEL LPDWL XJUDYyHQX J]DOLKRVW |
UDVSRORALYRVWL QDSDMDQMD RGJRYDUDMXUH LQIUDVWUXNYV

8 VNORSX SUHGPHWQRJ UDGD SRVHEDQ QDJODVDN MH GDW Q
QD VSUHPQLFLPD HQHUJLMH EDWHULMDPD VXQPHYLP L YN
]1QbpDM MH UD]YRM DOJRULWPD ]D GLPHQ]JLRQLUDQMH VXV
FMHORYLWRJ KLEULGQRJ VXVWDYD |]DVQRYDQRJ NRULAWHQM

70



1D VOLFL SULND]DQH VX UD]JOLPpLWH YDULMDQWH KLEL
NRPELQDFLMDPD WHKQRORJLMD L WDNRYHU X UD]JOLpLWLP PR

60OLND .ODVLILNDFLMD KLEULGQLK VXVWDYD

8 SUHGPHWQRM GLVHUWDFLML UD]PDWUD VH KLEULGQL VXVW
PRGHO MH SRVWDYOMHQ QD QDpLQ GD KLEULGQL VXVWDY UD
QD VOLFL

60OLND ORGHO KLEULGQRJ VXVWDYD



,DNR VXVWDY QHiUH ELWL X LVWLQVNRP RWRpPQRP UHALPX UL
PRGHOD VSUHPQLND HQHUJLMH ]DVQRYDQRJ QD 95/$ EDWHUL
GLVHUWDFLMH WDNRYHU H VH ]DVQRYDWL L DOWHUQDWLYQ
YMHWURHOHNWUDQD EH] XSRUDEH VSUHPQLND HQHUJLMH D

8 PRGHOX KLEULGQRJ VXVWDYD YLGOMLYR MH GD L VXQpHYH
QXaQD NDNR EL VH SRVWLJOD WUDAHQD UD]LQD UDVSRORALY

2EJLURP GD L]OD]QH VQDJH VXQpHYH L YMHWURHOHNWUDQH
VSUHPQLNH HQHUJLMH RGQRVQR 95/$ EDWHULMH |D KLEULG
JUDILPNL PRGHO QMLKDQMD HQHUJLMH X KLEULGQLRP VXVWEL
JHQHULUD R]@:P ptH @R HEL) MNDO V YIDR RPXUH MH LJUDPpXQDWL SRW
]D RSVNUEX WHMBIMRY HU RGUHG LWL ¥ NIRW®LL N:Rd 5 RIDW B MLIME HN R
iH NRPSHQJLUDWL QHGRVWDWDN JHQHULUDQH HQHUJLMH L]
EDWHULMD LOL SXQLWL EDWH U L3 XMX WERQPDWDXQWQ DF LAWIR Q|
GD MH WDNRVHU L SRWUHE QD7 HORQMWMR WD BSVNUEX WHUHWI

60LND 'LQDPLND SXQMHQMD L SUDaAQMHQMD VSUHPQLN

-

o



1D VOLFL SULND]DQ MH SULPMHU GLQDPLNH SURL]JYRGQMF
GLODPLNX NDSDFLWHWD VSUHPQLND HQHUJLMH X SHULRGX R

60OLND SULPMHU GLQDPLNH SURL]JYRGQMH HQHUJLMH L] 9( L 6( L XWM

SURL]YRGQMD HOHNWULpQH HQHUJLMH X YMHWURHOHNWUDQ
LQVRODFLML X VOXpDMX VXQpHYLK HOHNWUDQD 8 SUHGPE
GLPHQ]JLRQLUDQMD NDSDFLWHWD VSUHPQLND HQHUJLMH X R°
6(L 9C( NRMD RYLVL R LQVWDOLUDQRP NDSDFLWHWX 6( L 9( V

T

0



VOLFL ,VSLWLYDQMH VH YU3aKX 6 VRPDNNKR B DMRPQX IV IER E O 11 X\
UHGRVOLMHGRP X RYLVQRVWL R XOD]QLP SRGDFLPD R VXQDpH
UDJ]OXPpLYRVW SRGDMMBNWMHGKR QWIDGND 6 LIPWO D Fb M D Y|UD&RYDDL Q/NDH

D QD NUDMX VH UD]JPDWUDMX HOHNWUDQH GLPHQ]JLMH 6
YUHPHQVNL QL]JRYL NRML RSLVXMX NROLPLQX JHQHULUDQH H
SRVWRMHUL MHGLQL QDpLQ NDNR VH PRaH SRYHUDWL LOL VP
MH SRYHUDYDQMHP LOL VPDQMLYDQMHP NDSDFLWHWD

60OLND PHWRGRORJLMD GLPHQ]JLRQLUDQMD NDSDFLWHWD
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2VQRYQL SRMPRYL

6YH YUVWH WHOHNRPXQLNDFLMVNLK SRVWURMHQMD ]DKWL
SRVWDYOMHQL RG VWUDQH WHOHNRPXQLNDFLMVNRJ SRVWUF
QHUDVSRORALYRVW QDSDMD®D@W BWMED |DWIL QD MYLIEHWD WM
YULMHPH SRIJRQD WLMHNRP MHGQH JRGLQH &aWR ]QDpL GD M
aAaWR VH V REJLURP QD QDSDMDQM I HOMHINX\WR U @B PLNQHUJLMRI

,QVWLWXWL SRSXW %,&6, D L 8SWLPH ,QVWLWXW D > @ GH
LQIUDVWUXNWXUH X UD]JLQDPD RG GR VXNODGQR WDEOLFL
SRSXW WHOHNRPXQLNDFLMVNH L SRGDWNRYQH SRGORAaQH Y
LQIUDVWUXNWXUH 6XNODGQR UL]JLFLPD L PRJXURM aAWHWL
LQIUDVWUXNWXUD WUHED |[DGRYROMLWL D X VYUKX PLQLPL]L

7DEOLFD 3UHJOHG UD]LQD UDVSRORALYRVWL SRGDWNRYQ
5D]LQD , 5DILOD ,, 5DILQD ,,, 5D]LQD
$SUKLWHNW %%é% %QWQGUéDYDQM @%
VXVWDY)éVBRYQLGDM/N (é QMHSUHNLQ(M& FRPQ RD NYDU
~UDNRSORYQD L
3ULPMHU YBUWH]YRGQMD Q?%ﬁﬁ&%%?gggg:ﬁwv%Qﬁ%GWHOHYHLMVN
LQGXVWULMEISU SROXY #F cowp WEHXUDYpMxiDRYWPMH
GUXAWYD
7URADN JHRJDQMH RG - + 9L3H RG
SUHNLGD UDGB6' K 86' K 86' K 86' K
7UDMDQMH |[SUHNLG
NUR] JRGILQX R K K K

5DVSRORA

LYRVW

SUHPD LVWUDALYDQMX 3RQHPRQ LQVWLWXWD L]
SRIJIRQD SRGDWNRYQLK SRVWURMHQMD MH X SRUDVWX L] JRGI

JRGLQH



X RGQRVX QD MH GRAOR GR UDVWD PDNVLPDOQH L |
GXSOR

60LND JLODQFLMVND a4WHWD XJURNRYDQD NYDURP RSVNUEH WHU

9DAQR MH ]D QDSRPHQXWL GD NYDURYL EHVSUHNLGQRJ VXVV
PHWYUWLQL VYLK VOXpDMHYD GRN MH OMXGVND JUH&aGND RGJ
YLGOMLYR QD VOLFL

60OLND 8JURFL QHSODQLUDQLK NYDURYD RSVNUEH WHUHWD X S

il



7URANRYL ]D VYDNX PLQXWX QHUDVSRORALYRVWL VX WDNR

PLQLPDOQL WUR&AGNRYL YHUUL ]D PHGLMDQ ]D VUHGQM
YULMHGQRVWL ]D X X RGQRVX QD JRGLQX NDR &aw
60OLND 8NXSQL WURANRYL |]D VYDNX PLQXWX QHSODQLUDQRJ J

1DMpHauD DUKLWHNWXUD X SRGDWNRYQLP SRVWURMHQMLPD
awR MH LOXVWULUDQR QD VOLFL

60OLND 7LSLpQD $& GLVWULEXFLMVND DUKLWHNWXUD LVFUW!



8] VWDQGDUGQL UD]JYRG VYRMVWYHQ ]D SRGDWNRYQX LQIUDY
SRVWRMH L]QLPNH NRMH VH |[DVQLYDMX QD '& UD]JYRGX NRML
SRVWURMHQMLPD D QDSRQVNH UD]JLQH PRJX ELWL 9 '& LOL

60LND 7LSLpQD '& GLVWULEXFLMVND DUKLWHNWXUD LVFUWN

60LND '« GLVWULEXFLMVND DUKLWHNWXUD VD PHYXVDELUQLFRP



)XQGDPHQWDOQH UD]JOLNH L]JPHYX $& L '& GLVWULEXFLMH NU
DVSHNDWD QD XpLQNRYLWRVW L SRX]GDQRVW SULND]DQH VX

7DEOLFD 8VSRUHGED DVSHNDWD SRX]GDQRVWL XpLQNRYLWRVWL L F
SRWSRUH VWYDUDQMX HOHNWULPQH HQHUJLMH QD ORNDFLML L SRKUD
GLVWULEXFLMD > @

sgv EF WMHFDM QD
$VSHNW $& GLVWULEXFLMD ¢ %‘ Y\R/ML%%?E[L% Y LW RY W
1IDMPDQM|L EURM 3'§>é]YGHDU%F§(‘ISV¥p\£'6NRYLWRVW UDVWH
SRWUHEQLK H®WLUL 'YLN\}-‘DDQMHQMHP\@’\%&'%QMHQMHP
SUHWYR|UEL Ho SuRwyETE! Q |SUHWYRUEL
%URM SRWUHEQLK 3RX]GDQRV
HQ SUHWYRUEQI( ]\95“ Heb SRYHUDYDVg\B\L%NRYQLI\\;VHRgI\\ZVHL;DVWH
IXONFLRQDOQRYV WPDQMHQMH%@%A%&E}'Q T RUEL
836 D HGUHV
$& RYLWRVW $&
WP RQVIRUPBWRWYDU &kWUDQV'RU VFRUPDWRUD L
2EDYOMDOQ SRX]GDOL
S UHWYRDESUHMWYDUDHQHUJIHWYV HUIHWYNEE AW YDUDPD HQ
QHUJHWVNBHNWUROQL gHNWURQL HNWURQLNH MH
HOHNWURQLNH OLpQD
HQFLMH
JUHNYHQFLMDMDSHAQD 9LVRNH VNOR, \ﬁe‘gdj%'; é%rD
NRMRM VH RGIMNYWHOFLMDHNYHQ L@ UX  AWR X
|
HQ SUHWYRUED + I ON+] SRX]GDQHR NRVW HQ
3RWUHED |D
VLOQNURQLJDFLMRP 1H vyL wHUBRHIGRORVW VdNuRQLIDFLMD QH
SUL VSDMDOMX v 1 s YHUD YD
KL Q X)W pH|QD
JHQHUDWRUD oY VDELUQLEXP OQMHOMHP ERRUBSV W2\
VSUHPQLND HQ SUHW[YRUEL
HQH.I
3RWUHED |D
SUVHS%LRDUQEMRXP SUL 6DPR ]D 3RX]YGD.%F:(\I/DV¥D\U6NRYLW RVW UDVWH
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SULRULWHWQD , YUDWD 3%$1°
SULRULWHWQD , YUDWD HQJ 3ULRULW\ $1' JDWH LPDMX VW
LIQLPNX GD MH UHGRVOLMHG JUDQD LVSRG QMHJD RG YHOLN
NYDURYD QD SRMHGLQLP NRPSRQHQWDPD RGQRVQR NRPSRQI
X NYDUX GD EL VH PRJOR UD]PDWUDWL L NYDURYH VOMHGHU Ul



MH L VOXpDM NRG VWDQGDUGQLK , YUDWD WHN X VOXpDMX N

VWDQMD N)BUID:$$NRRQDpDYDMX YUHPHQD NYDURYD RGQRVQI

YULMHPH NYDUD 3$1' YUI'\§¥ DWGH |[DQQM B JDDRULMHG L
(:$;4=GK:#; O(;:$;

(176 L P(:# EHES;4=G K:#; L (:$;
»a=GK:# P(:$;

5HIHUYQD YUDWD
5HIHUYQD YUDWD HQJ 6SDUH *DWHV VX GLQDPLpPpNL WLS YL
SHIHUYQD YUDWD SUHOD]H X VWDQMH NYDUD X VOXpDMX DN
UHJHUYQD YUDWD PRJX SUHUL X VWDQMH NYDUD LDNR NRP¢
IXQNFLMX RE]JLURP GD MH NRPSRQHQWD SRGORAaQD XpHVWDC(
]JERJ GMHORYDQMD VWXSQMD LQKLELFLMH QHJR awR EL WR
XpHVWDORVW NYDUD GHILQLUDQD VD WDGD MH XpGEMW MAR V
IDNWRU LQKLELFLMH L GHILQLUDQ MH QD GRPHQL 7

ORQWH &DUOR PHWRGD

ORQWH &DUOR MH VLPXODFLMVND PHWRGD VD 4LURNRP SULP
L L]YDQ QMLK =D UD]JOLNX RG IL]JLPNLK HNVSHULPHQDWD

X]JRUNRYDQMH L SURYRGL ]QDWDQ EURM HNVSHULPHQDWD N
UH]XOWDWL HNVSHULPHQDWD L GRQRVH ]DNOMXpFL ]JDVQRYD
2VQRYQR QDpHOR ORQWH &DUOR VLPXODFLMH MH

JGMHT¥Ix4 a3 VORERGQH ODAQR VOXpDMQH XPMHWQR VWYRUI
> @ *HQHULUDQMH VOXpDMQLK EURMHYD SRWSRPRJQXWR UL
X VWYDUQRVWL QH PRaAH VPDWUDWL LVWLQVNL VOXpDMQLP S
WDNYH EURMHYH NRULVWL L]UD] SDVOXpDMQL ODaQR VOXpD

=]
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6WDWLVWLpPpNH UD]J]GLREH RGQRVQR UD]J]GLREH YMHURMDWQR’
YMHURMDWQRVW GRJDYyDMD 1DVXPLPpQR X]RUNRYDQMH X VWD
EURMHYD MH UDpPpXQDOQL LOL IL]JLpNL XUHYyDM V NRMLP VH
PHYXVREQR QH]DYLVQL WH VH SRGYUJDYDMX QL]X UD]JOLpPpLWL
WDGD WUHED JRYRULWL |]DSUDYR R JHQHUDWRULPD SDVOXpD

8 VYUKX SURYHGEH ORQWH &DUOR VLPXODFLMH X SUHGPHW
OLFURVRIW ([FHO L OMAGRYMOFXMDD NIRMD MH |IDVQRYDQD QI
07 ELWQRP DOJRULWPX G6SRPHQXWL DOJRULWDP MH
DOJRULWPX RE]JLURP GD MH LVWL X LI]IQLPQR ULMHWNLP RNRO
8 SUHGPHWQRP UDGX JHQHUDWRU SDVOXpDMQLK EURMHYD
LOQWHUYDORP RG GR

8SRUDED ORQWH &DUOR PHWRGH |DSRPLQMH VWYDUDQMH
UD]XPLMHYDQMD IL]JLNDOQLK RGQRVD PHyX WHKQLpPNLP NRPS
VYDNH NRPSRQHQWH 6OMHGHiUL NRUDN MH XSRUDED PHWRCG
QDMMHGQRVWDYQLML QDpLQ ]D QDVXPLPQR X]JRUNRYDQMH L]
JXVWRiH YMHURMDWQRVWL SRPRiUX NRMH VH SDVOXpDMQR JH
YULMHGQRVW ]D XOD]QX UD]GLR ER Q¥R X HUDWDHDWSRWYXWPILYIQ [
VOLMHGL IXQNFLMX JXWW& DHMHMMIFRMDDMAR\MLUD]GLRED Y M
YULMHGL VOMHGHUL DOJRULWDP

*HQHU LD Qr\ I3
OUDUDQNM:7;

5D]OR]L XSRUDEH ORQWH &DUOR VLPXODFLMD X WHRULML SR
X VYUKX RGUHYyLYDQMD GXOMLQH WUDMDQMD |[DVWRMD LOL X|
PHWRGH SRWUHEQR MH SR]QDYDWL L UD]J]GLREH SRMHGLQLK
PHWRGH RPRIJIXUXMX MHGQRVWDYQLML SULVWXS UMH&GDYDQM.
PHWRGRP XWROLNR a4WR QHPD SRWUHEH ]D YHULP EURMHP S
RPRJIXuULWL UD]XPLMHYDQMH GLQDPLNH SRGSURFHVD XQXWDL

=1}
(@]



*ODYQD PRWLYDFLMD ]D XSRUDEX ORQWH &DUOR PHWRGH X S
RSWHUHUHQMD SRMHGLQLK SDUDOHOQLK L]YRUD HQHUJLMH
NDR L HPLVLMH aWHWQLK SOLQRYD X DWPRVIHUX

/HRULMD LQIRUPDFLMD *+ HQWURSLMD

(QWURSLMD MH PMHUD QHVLIJXUQRVWL QDVXPLpPpQH YDULMDEGO
XNROLNR QL&A&WD QLMH SR]QDWR R VWDWLVWLpPpNRM UD]JGLREL
GD MH ULMHp R UD]JGLREL V QDMYHURP HQWURSLMRP 5D]OR]I
VPDQMXMH VH NROLpPpLQD LQLFLMDOQLK LQIRUPDFLMD XJUDYV!
YH]DQR |]D ILILNDOQH VXVWDYH GD NUR] YULMHPH WHaH ND F

$NR MH ; GLVNUHWQD YDULMDEOD R]QDpHQD MDIK L IXQI
2< L T"rbi YULMHGL VOMHGHUD MHGQDGAED ]D HQWURSLMX

*1, LR LT Z2°®WT,
éb
8QLIRUPQD UD]GLRPD@ DPDQ@WHMYBOX HQWURSLMX X XVSRUH
UD]JGLRERP NRMD EL PRJOD Y@ LW H GLAV ¥ V@®J DQIXN UWNRDIDXUD |G L
> @ MHGQDND QXOLD $@RIDVH MGIWH UMD ORGLQWHUYDOH VD S|
lsdsd &4 PLML MH XNXSQL JEURM MHG&NG MEOVRMNR WD GDUNVMHG
UD]PDWUD NODVD VYLK NRQWLQXLUDQLK UD]J]GLRED WDNR GD

2k=,5Q: O=0L Ly&v FL sa a&A
*XVWRUD PDNVLPDOQH HQWURSLMH ]D RSLVD@%a8DVX MH NR

6XNODGQR QDPHOX LQGLIHUHQWQRVWL NRMH VH MR& X %D
QDMMHGQRVWDYQLML QHLQIRUPDWLYQL SULRU XQLIRUPQD

MHGQX QDMPDQMH SR]QDWX YHOLPLQX QR X VOXpDMX GD SR\
MHGQD RG QMLK VH VPLMH HVWLPLUDWL XQLIRUPQRP UD]GLR

=D HNVSRQHQFLMDOQX IXQNFLMX YULMHGL GD LPD QDMYH
UD]J]GLREDPD QD '@QWHWH DBRMX VSHFLILPQX VUHGQMX YULMH

ol



7THRULMD RGUADYDQMD VD SULPMHQRP X SRGD\
WHOHNRPXQLNDFLMVNLP SRVWURMHQMLPD

6WUDWHJLMH RGUADYDQMD X WHOHNRPXQLNDFLMVNRM L SRG
NDWHJRULMH SRJRQ GR NYDUD QHVWUXNWXULUDQR RGUADY
RGUADYDQMH > @

SRIRQ GRtNFYHDWIRGRORJLMD QH SRGUD]XPLMHYD QLNDNYX SUL
QLVNH WUR&AGNRYH L PDOX a8WHWX X VOXpDMX NYDUD LOL VH S

IHVWUXNWXULUD BB R&EDNVADQYVMY SRVWURMHQMD VH REDYOMD ¢
LOL SODQ DNFLMH 8 RYDNYX VOXpDMX RSHUDWRU SUHSXawDbD
EH] KROLVWLpPpNRJ XYLGD L UD]XPLMHYDQMD R XSRUDEL NRPS

BWUXNWXULUDQRYRGMHAPHDRIMIRIRQX VH PDNVLPL]JLUD VPDQ
2GUADYDQMH MH SURDNWLYQR GRNXPHQWDFLMD VOLMHGLYD

SRWSRPRJQXWR:t Q®UWADLYARLQMMHH UHG RGUADYDQMD NRML VH VD)
X NRPELQDFLML VD VWUXNWXUDOQLP GLIDMQRP SRVWURMH
RPRIJXUXMH QHVPHWDQR RGUADYDQMH L QHVPHWDQR VQDEG
VXVWDYH ]D SULNXSOMDQMH L DQDOL]X SRGDWDND X VYUKX
WURAGNRYD

2VLP QDYHGHQLK PHWRGD RGU&ADYDQMD SRWUHEQR MH QD
REXKYDUD SUHYHQWLYQR RGUADYDQMH NRUHNWLYQR RGUAD

3UHYHQWLY QR+ RRRBWY]X@MMHYD RGUADYDQMH NRPSRQHQWH
QDVWXSL NYDU OR&H ELWL ]JDVQRYDQR QD RGUHYHQRP YUHPI
RGU&ADYDQMH VH REDYOMD X] SRVWRMDQMH DNWLYQRJ VXVW
SRWUHED ]D RGU&DYDQMHP 2GUADYDQMH V RE]JLURP QD VW
SUHYHQWLYQRJ RGUADYDQMD X NRMX VH NUHiH X VOXpDMX G
GR QHAHOMHQRJ NYDUD

ofi



. RUHNWLYQR RGUAW YDNDWMIHY QRVWL NRMH REDYOMD SRVDGD
RGUADYDQMD .RUHNWLYQR RGUADYDQMH VH WUHED REDYLW
WURAGNRYD YH]DQLK ]D ]DVWRM =ERJ QDYHGHQRJ RSHUDYV
LQIUDVWUXNWXUH LPDMX XJRYRUH VD SURL]JYRyYyDpPpLPD RSUH
ORNDFLMX SRVWURMHQMD XQXWDU LOL VDWD RG QDVWDQ
NDNR RSUHPD SRGYUJQXWD RGUADYDQMX VWDUL

2GUADYDQMH SUHBD/ SRWIBEYDAIRFWWRGD XSRUDEH SUHYHQWLY
VD SULPDUQLP FLOMHP PLQLPL]JLUDQMD WUR&GNRYD D X] ]D
UDVSRORALYRVWL NRPSRQHQWH LOL SRVWURMHQMD

OHWRGRORJLMD PRGHOLUDQMD L VLPXOLUDQMI

SULVWXSDQMH ]DVQLYDQMX PRGHOD GLVWULEXLUDQLK L]JYRU
HQHUJLML VXQFD L YMHWUD NDR SULPDUQRJ L]YRUD PRJXUH

VWDWLpPNH
GLQDPLpNH

6WDWLpPpND PHWRGD SRGUD]XPLMHYD |]DVQLYDQMH PRGHOD QTC
L] PMHUHQMD REDYOMHQLK WLMHNRP SHULRGD YUHPHQD WF
VXVWDY X WUHQXWQRP VWDQMX QH SDPWL VWDQMH L] SUHW

=D UD]JOLNX RG VWDWLpPpNH PHWRGH GLQDPLpPpND SRGUD]XPLMI
VYDNRM SRMHGLQRM WRpPNL X YUHPHQX WH VH VWRJD WDNY
VD PHPRULMRP RE]JLURP GD VYDNR QRYR VWDQMH RYLVL R SU

3UHGYLYDQMH YUHPHQVNLK QL]JRYD

3UHGYLYDQMH YUHPHQVNLK QL]JRYD PRGHOLUDQMHP MH ]DGQ
LQWHUHYV ]QDQVWYHQH L WHKQLpPpNH |[DMHGQLFH *ODYQL FLO

N
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SRGDWDND X VYUKX VWYDUDQMD PRGHOD NRML RPRJXUXMX
YUHPHQVNH QL]JRYH X EXGXUuQRVWL 3RVWRMH PQRJH PHWRGH
PRGHOL QR WDNRYyHU MH YDAaQR ]D QDSRPHQXWL GD MH RGDE
MH R YUVWL SUREOHPD NRML VH aHOL HODERULUDWL QDpLQ:

2SUHQLWR PRGHOL YUHPHQVNLK QL]J]RYD VH GDMX SRGLMHOL
VOLFL

60LND S3RGMHOD PRGHOD YUHPHQVNLK QL]JRYD > @

ORGHO®IDYHQMD
OHWRGD SR]QDWD SRG QD]L%RRRMKHQ JPHINERIFGHE M UNKLOM LP
XpLQNH RVFLODFLMD X YUHPHQVNLP QL]JRYLPD

1HNH RG QDMYDAaQLMLK PHWRGD JODYyHQMD

3RPLPQD VUHGQMD YULMHGQRVW HQJ ORYLQJ $YHUDJH
(NVSRQHQFLMDOQR JODYyHQMH

.DOPDQRY ILOWHU

+ROW :LQWHU PHWRGD

.DR QDMQDSUHGQLMD PHWRGD PHYyX PHWRGDPD JODYyHQMD LV
NDR PHWRGD WURVWUXNRJ HNVSRQHQFLMDOQRJ JODYHQMD (
VWRKDVWLPNL QL] LPD WUHQG L SRVWRML NRPSRQHQWD VH]

O



$NR VH SURPDWUDQL YUWMPW QVWNWDED R B Dok BPOLYIDHIRE ND R

U, IIKSHULRGD X EXGXUQRVWL

Usip L HE>D BQ-asg
HL UUF Qoa E is AU ildosE > 55
> L UHFH,5 E s AU>o,s
QL GUF HosF 55 E :s F3Qo,
D L>DFslK@ ?E s

8 MHGQD GANE® RDX O M LD D DV HOPQ @I DQDWHIR QVND NRPSRQHQWD
SULND]DQH VX NRPSRQHQWH +ROW :LQWHU PHWRGH VH]F
NRPSRQHQWD QDVXPLpPpQRVWL

60LND B3ULND] NRPSRQHQWL +ROW :LQWHU PHWRGH >

$5,08 PRGHOL
$NURQLP PHWRGHXWRBLMHHIGIHYVLYH ,QWHJQDWHGIORVNGP $WH
RGQRVQR X SULMHYRGX $XWRUHJUHVLYQD LQWHJULUDQD S
HNVWHQ]LMX QD DXWRUHJUHVLYQH PRGHOH OHWRGX VX SRS
OLWHUDWXUL PHWRGD MR& QDJLYD L %R[ -HQNLQVRYRP PHWHF
UHJUHVLMVNLK PRGHOD

*ObYQD SUHWSRVWDYND PHWRGH MH GD MH YUHPHQVNL QL]
GLVWULEXFLMX 7DNRyHU SRVWRMH PQRJH SRGJUXSH RYH Pl

$XWRUHJ U HXWFRU HIQE5V VLR Q

00



$XWRUHJUHVLYQD LQWHJULUDQD SRWIR GHJVUHNG Q¥ID , QUL
ORYLQJ $YHOOHH

6HJRQVND DXWRUHJUHVLYQD LQWHJULUD®BDSR BDHD 3 XW
5HJUHVVLYH ,QWHJUDWSG,0RYLQJ $YHUDJH

ORGHO QDVXPLPQRJ KRGD

ORGHO QDVXPLPQRJ WUHQGD

8NROLNR VH VDJOHGD NRPSRQHQWH $5,08 PRGHODQ LDXWRU}
=U,sE ® E5;U,;EA LQWHJULUDQR SRGUD]XPLMHYD VWXSDQM G
GRN SRPLpQD VUHGQMD YULMHGQRVW 0$ SRGUD]XPLMHYD 3§

SUHGYLYDQMD UW KR ERR, FEERDERNA 5 4
8 NRQDpPQLFL $5,0$ PRGHO SRSULPD VOMHGHUL REOLN
UL =U->5E ® Es5Ur3EAEXALE ® Ex A0y

1IDMpHA&UL QDPLQL SRGHADYDQMD %R[ -HQNLQVRYRJ PRGHOD
NYDGUDWD L HYWLPDFLML QDMYHiUH YMHURMDWQRVWL > @

6LPXOLUDQMH YUHPHQVNLK QL]JRYD SRPRiUX PRGHOD XF
8PMHWQH QHXURQVNH PUH&H 810 VX ]DVQRYDQH QD PRGHO X
RG PHYXVREQR SRYH]DQLK QHXURQD -HGQDNR NDR &WR M
QHXURQVND PUH&D IXQNFLRQLUD QD QDpLQ GD VYDNL QHXUF
QHXURQ 7R VYRMVWYR RPRJXiUDYD 810 XpHQMH REUD]DFLC
SUHSR]QDYDQMH L NDWHJRULJLUDQMH QLNDG YLYyHQLK SUH
XYMH&EDYDQMD SUHSR]QDMH REUDVFH PHyX GDWLP SRGDWF|
SULPLMHQLWL QD GUXJL VHW XOD]QLK YULMHGQRVWL X VYUK

8 XVSRUHGEL V GUXJLP PHWRGDPD VLPXODFLMD SRSXW PH
VYRMLP GLQDPLpPpNLP VYRMVWYLPD 810 RPRIXuXMH QDMERON
YUHPHQVNLK QL]JRYD > @ > @



ORGHOL VH SUHGLNFLMH ]DVQRYDQL QD 810 PRJX SRGLMHOLYV
NRMLPD VX WUL YUVWH PRGHOD QDM]QDpDMQLMH ]D SUHGYLY
DXWRUHJUHVLYQL PRGH®QJIV YP@QIMQAHPUXOOVYRBHIUHVVLYH Z1

1$5; QHOLQHDUQL DXWHRUH 1RM\OLLYQH.DRIRISHNDR 5 @ Bl OH QW IDYUH L 1
+ L]ODQJ 1RQOLQHDU ,QSXW 2XWSXW 1,2

8YMHA&EDYDQMH 810 MH MHGQR RG QMH]LQLK JODYQLK VYRMYV
SDUDAHMWPRL3DUDMHWHWDEGUHYyXMH NUR] SURFHV XYMHAEDYDQ
XQDSULMHG .UR] SURFHV WUHQLUDQMD 810 SURYRGL VH SRV
PHyX QHXURQLP?P RD)QDPBIYWDWUHANX &XP DSURNVLHPEHQORH Y
3DUDPSHWHDQD]LYD ]JDWH]DQMHP SRYUDWQH YH]H .RQDpQD WR
SRNX4DMD L SRJUHADND WH MH YDAQR L]DEUDWL GRVWDWD
SUHPDOL EURM QHXURQD QHiH GDYDWL GRYROMQR GREUH UH
iH RWHADWL SURFHV WUHQLUDQMD WR VH PRAH RGUD]LWL Q

8 VYUKX XYMHAEDYDQMD 810 QDMpH&UH VH NRULVWL /HYHQE
ALUHB®D /HYHQEHUJ ODUTXDUGW %DFNSUR$SODJIRWLRDP 3VR FLH:
NRULVWL ]D UMHADYDQMH SUREOHPD QHOLQHDUQLK QDMPDQ
SDGDMXiHJ JUDGLMHQWD L *DXVV 1HZWRQRYH PHWRGH RE]L
SDGDMXiHJ JUDGLMHQWD WH VH SRWRP SRPRiUX *DXVV 1HZV
IXQNFLRQLUD QD QDpPLQ GD DSURNVLPLUD GHULYDFLMH GUXJ|
AWR X NRQDPQLFL RPRJIXUXMH YHUX EUJLQX XYMHAEDYDQMD
SRIDYyDRNMHPR WRPIBHD SRPRUX SDWR MHEGULDR ]D NRUDNH QD G

VVE ayUL ¥N

JGMH MDHNRELMHYD PDWULFD GHULYDFLMD 8BUIERPHDVWOWDUXRBGG
RGQRVQR DGDSWLYQH UDYQRWHAHJUHH@X O@L N\RHNDWMBU D SD

9UHPHQVNL QL]JRYL SRSXW VXQpHYH UDGLMDFLMH LOL EUJLQF
QD RSUDYGDQRVW XSRUDEH QHOLQHDUQLK XPMHWQLK QHXUF

00



IHOLQHDUQL DXWRUHJUHVLYQL PRGHO

1HOLQHDUQH DXWRUHJUHVLYQH 810 LPDMX SULPMHQX SUL F
GLVNUHWQLK PRGHOD NRML VH PRJX RSLVDWL VOMHGHURP M

UP L KU.PF s;4JPF t;4 AWPF L;0E Y'P

8 VXawLQL 1$5 PRGHO MH ]DSUDYR DOJRULWDP SRYUDWQRJ
VOLFL ORGHO SUHGLNFLMH NRULVWL UHNXU]JLYQX SUHG
JUHaANRP SUHGLNFLMH

60LND 1$5 WLS 810 > @

1HOLQHDUQL DXWRUHJUHVLYQL PRGHOL V YDQMVNLP XOD]RP

1$5; MH QHOLQHDUQL PRGHO NRML HVWLPLUD EXGXUH YUHI
SRGDWFLPD L SRGDWFLPD JHQHULUDQLP SUHNR SRYUDWQH
PHWRGH MH X PRGHOLPD NRML SRGUD]XPLMHYDMX SRMDYH N
NRUHODFLMD ORGHO VH PRAH RSLVDWL MHGQDGAERP

UP L CKU.PF s;d)PF t;4 &@PF L;4T:PF s,&T:PF t;4 &BPF L;0E Y'P

00



60LND 1$5; WLS 810 > @

1HOLQHDUQL XOD] + L]OD] 1,2

8 1,2 PRGHOX 810 L]OD]QW®IH SUHBHBIQROWQVX RYLVQRVWL R XC
[ WEH] SRYUDWQH YH]H RGQRVQR EH] XWMHFDMD SRGM D aNDH
SULND]DQ QD VOLFL D PR&H VH RSLVDWL MHGQDG&ERP

U PR L OXT:PF s;&T:PF t;4 ARPF L;0E Y:P,

60OLND 1,2 WLS 810 > @



ORGHOLUDQMH XSRUDERP QHL]JUD]JLWH ORJLNH

1HL]JUD]LWD ORJLND
1HL]JUD]LWD ORJLND MH REOLN ORJLNH V YL&H YULMHGQRVWI
ELOR NRML UHDOQL EURM QD LQWHUYDOX > @ &4WR MH NR
PRJX ELWL LVNOMXpLYR LOL 1HL]JUD]LWD ORJLND MH ]DVQF
SURVXGEX QD WHPHOMX QHSUHFL]QLK QHEURMpPDQLK LQIRUP
LPDMX MDNR &LURNX SULPMHQX X LQA8HQMHUVWYX ]JERJ VYR.
PDQMLP VWXSQMHP VLIXUQRVWL > @

*ODYQD UD]JOLND L]PHYyX VHWRYD V EURMpPDQLP YULMHGQRVW
SRMIXKPNFLMH SWLGA X&ANRDQNMMB SRV W RIMI; ANRRG WDAEADVHWS R GV N
$ VNXSODVWRML RG MHGLQLPRRH WOIBREPWIDMIRQDOQLP YHN
SULGUX&W DQMDara awWwH WDNRYHU YULMHGL NR@VPHBRMHNW )G
XND]XMHN@D L S [$HNIRG DWW WIHAW RML RG HLOWPBODMMD RSLVDQ YH
<$;L:sdraradds;LJUD]J£WH \GHHWL QA LU[RTAN:D;RAT O#&2 :T; O >ra s?
(OHPHGWLSDGD $ROVHINXISIXR@WLSDGD i GAQWWIHWIHORD]LYD IXQl
SULGUXAaLYDQMD

8NROLNR MH QHL]JUD]LWL EURM SUHGRpPHQ SRPRUX VHWD RG
EURMHP > @ D PRAH VH:G#&&Q LW B WIHNDRGE UXENHFWMD SULGU
NDR

. ra TO=x

r.TF=5,

rst:Sa = QTQ=

l:?é:T;Lr=7|:T, _ _

r'—F—a 5 QTQ=

= F =

0 ra& TP =
1D VOLFL MH JUDILpNL SULND] QHL]JUD]JLWRJ EURMD ]DV(
]IDVQRYDQRM QD WULSOHWX 1D VOLFL SULND]DQD MH I

NDWHJRULMH QSU KODGQR PODNR L YUXiUH ]DVQRYDQD QD



60LND BULND] QHL]JUD]LWRJ EURMD X WURNXWDVWRM IXQN

60LND .DWHJRULMH VD WURNXWDVWRP IXQNFLMRP SULG

1HL]JUDHMBXL PHWRGD
3URFHVLUDQMH SURVXGEHQLK LQIRUPDFLMD VWDWLVWLpPNLP
QHVLIJXUQRVWL GD VH X]PX X RE]JLU .ODVLpQD 'HOSKL PHWRG
OMXGL YUMHGQLMD RG LQGLYLGXDOQH SURVXGEH 2ELpQR
DQRQLPQL pDN L QDNRQ ]DYU&AHWND NRQDpPQRJ L]YMHAWDMD
PHYXVREQRJ XWMHFDQMD > @ 8 QHLJUD]JLWRM 'HOSKL PH
SULGUX&LYDQMD SURVMHND JUXSH > @

BURFHV VH RGYLMD QD VOMHGHUL QDpLQ > @

2GUHYLYDQMH NYDOLWDWLYQLK SRGDWDND GRJDYyDMD N

Oi



2GUHYLYDQMH IXQNFLMH SULGUXALYDQMD WURNXWDVWR]
RGUHYyXMX PLQLPDOQH PDNVLPDOQH L VUHGQMH YULMHG
IDGRSXQMDYDQMH XSLWQLND V YULMHGQRVWLPD L]JUDD:
QDGRSXQMHQLK XSLWQLND HNVSHUWLPD QD HYDOXDFLM)>
SBURYHGED VWDWLVWLPpNRIJ WHVWLUDQMD X VYUKX XW)
NRQYHUJLUDOH

8NROLNR VX IXQNFLMH SULGUXALYDQMD NRQYHUJLUDOH
OLQJYLVWLpPNL WHUPLQ

7236,6 PHWRGD

7236,6 MH YLAHNULWHULMVND DQDOLWLpPND PHWRGD ]DVQRY
QDMNUDGX JHRPHWULMVNX XGDOMHQRVW RG SRJLWLYQRJ L
XGDOMHQRVW RG QHJDWLYQRJ LGHDOQRJ UMHAHQMD > @
HQJOHVNRMPHMKQLNXH IRU 2UGHU RI 3UHIHUHQFH E\ 6LPLODUL

OHWRGD ]DSRPLQMH GHILQLUDQMHP SUREOHPD QDNRQ pHJI
UMHAHQMD QD NRMH VH SULPMHQMXMH PHWRGD L QD NUDMX
PHWRGH MH LOXVWULUDQ QD VOLFL

60OLND 7236,6 SURFHGXUD > @
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ORGHOL UDVSRORALYRVWL GLVWULEXLUDQLK L]

5DVSRORALYRVW VXQpHYH HOHNWUDQH
UL GLPHQ]JLRQLUDQMX 6XQpHYLK HOHNWUDQD X]HWD MH X R
> @ 6XQpHYH HOHNWUDQH X L]QRVX RG JRGLAQMH V R
SURJUHVLYQR WLMHNRP SHULRGD HNVSORDWDFLMH RG
SUHGLPHQ]JLRQLUDQD ]D GRGDWQLK SRYUK XJUDYHQH UHG:

8 VOXpDMX 6XQpHYLK HOHNWUDQD GRQHVHQD MH SUHWSRV'
MHGQDND LQKHUHQWQRM UDVSRORALYRVWL RE]JLURP GD MH Y
SUREQRJ SHULRGD WH MHGLQR aWR PRAaH RPHWDWL UDG 6XQ
X YLGX RQHpLaAUHQMD a@aWR X NRQDpPQLFL UH]XOWLUD VPDQMtE
VPDWUD GD MH RGUADYDQMH SURYHGHQR VDYUaAHQR D WURa
REJLURP QD NDSLWDOQX LQYHVWLFLMX

.RULAWHQL VX 9 SDQHOL RG : L]OD]QH VQDJHIURRELBHQL X

SDQHOD QD QDSRQVNRM UDJLQL 9L N: QD L]O@UKR®RPLQI
RG SR SHW JUXSD WH VWRJD MHGQD JUXSD QD VYRP L]OD]X
UDVSRORALYRVWL PRGHO MH SUHGVWDYOMHQ VHULMVNRP U
SULSDGQH YULMHGQRVIVISDDHPHIUXE L QLJRYH VXNODGQR
QDpHOX PRGHOLUDQMD

7DEOLFD B3UHGOR&HQH NRQILJXUDFLMH IRWRQDSRQVNLK S|
07%) K 0775 K | $
9 SDQF
9 JUXSD
QL]

00



5DVSRORMMRYRHY

SUREOHP L]QDODAHQMD RSWLPDOQRJ UMHAHQMD ]D KLEULGQ
ubGb (YLGHQWQR MH GD XSRUDED YLaAaH PDQMLK YMHWURHOI
VDPR MHGQH YHOLNH NRMD RPRJXUDYD SRWUHEQL NDSDFLWH
QDYL&H LPDMX RSHUDWLYQX UDVSRORALYRVW X L]JQRVX RG
GREUD |]D SRGDWNRYQL FHQWDU 5D]LQH WH MH X WX VYUK
UD]J]GLREH X VYUKX UD]XPLMHYDQMD NROLNR UHGXQGDQFLMH
UD]LQD UDVSRORGLY®RMWIRREDpHQ EURM YMHWURHOHNWUDQD
NDSDFLWHQWONXDV® EURM YMHWURHOHNWUDQD SRWUHEQLK
UDVSRORALYRVWL NDR @&WR MH QD]QDpPHQR X WDEOLFL

7DEOLFD 3UHNDSDFLWLUDQRVW JUXSH YMHWURDJUHJDWD X VYUK
N 1 [ 3UHNDSDFLWHW 1] [ 3UHND



5DVSRORALYRVW GL]HO DJUHJDWD

ORGHO SUHWSRVWDYOMD XSRUDEX PRQROLWLPNRJ VXVWDYD

O:H VQDJH 2E]JLURP GD VX NRULAWHQH FLMHQH ]D N:H L]O]I
PRaH VH VPDWUDWL GD MH ]DOLKRVW SUL GLPHQ]JLRQLUDQMX
8QDWRp WRPH @aWR VH X RYRP PRGHOX GL]HO JHQHUDWRU X
HQHUJLMH RQ VXNODGQR SUDYLOLPD 5DJLQH DUKLWHNWXUH
NDR NRQWLQXLUDQL GL]JHO JHQHUDWRU WH MH L] WRJ UD]OR
> @ L VXNODGQR SDUDPHWULPD SULND]DQLP X WDEOLFL
DJUHJDWD SULND]DQ MH QD VOLFL L GR]YROMDYD GYD VW
SULSDGQLP LQWHQ L WRISWHPYNDYDUD

60LND BUHGOR&HQL PRGHO UDVSRORALYRVWL GL]HO DJUHJDWD

7DEOLFD ,QGLNDWRUL UDVSRORALYRVWL GL]JHO DJUHJ
. RQWLQXLUDQL 3RPRUQL
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0775 K K
.YDU SUL VWDUWX
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5DVSRORALYRVW SOLQVNLK DJUHJDWD

30LQVNL DJUHJDWL VX V REJLURP QD VYRMD VYRMVWYD MD?
SOLQVNRJ DJUHJDWD X RYRP UDGX ]JDVQRYDQ QD LVWRP QDp
PLOQMHQLFH GD VX LQKHUHQWQD L RSHUDWLYQD UDVSRORALY
VX L SOLQVNL L GL]JHO DJUHJDW JRWRYR LVWL VWURMHYL NF
JODYQL UDJORJ UD]JOLFL PHyX UDVSRORALYRVWLPD WLK VWL
GRVWDWDQ ]D K DXWRQRPLMH RGDNOH VH JRULYR GLVWULE
FUSNH ]DSUDYR SRGVXVWDYL NRML pLQH UD]JOLNX X UDVSROR
LJUDYQR L] SOLQVNH PUH&H NRMD MH SRG WODNRP 8 WDEO
UDVSRORALYRVWL NRPSRQHQWH

7TDEOLFD ,QGLNDWRUL UDVSRORALYRVWL SOLQVNLK DJ|

$
07%) K
0775 K

5DVSRORALYRVW JRULYLK UHOLMD
2SHUDWLYQD UDVSRORALYRVW N: 62)& YDULMDQWH JRUL
> @ WH VH ]D PRGHO RG 0: NRULVWL SHW EORNRYD
UDVSRORALYRVWL VXVWDYD JRULYLK UHOLMD RG 0: MH VHUI

5DVSRORALYRVW NUXWH PUHAH
5DVSRORALYRVW VSRMD QD NUXWX MDYQX PUHAX MH PRGHC(
UDVSRORALYRVW NUXWH PUHAH 8 PRGHO MH XNOMXpHQD WL
SRMQH PUH&H ]D NRMX VH SUHWSRVWDYOMD GD MH QD VU
UDVSRORALYRVWL MH VDP WUDQVIRUPDWRU VD VUHGQMHJ QI
LIYHGEL LPD UDVSRORALYRVW RG WH VH VWRJD PRaH
UDVSRORALYRVW VSRMD X RGQRVX QD UD]JLQX UDVSRORALYR\

5DVSRORALYRVWL VDPH NRPHUFLMDOQH PUHA&H VH UD]JOLNXM
VOLNDPD L 1D VOLFL SULND]DQL VX SRGDFL R JRGL&

00



JHPOMH NUR] JRGLQH 1D VOLFL SULND]DQL VX SRGDFL R .
(8 NUR] JRGLQH

60OLND %URM SUHNLGD RSVNUEH X ]JHPOMDPD (8 >

60OLND 1HUDVSRORALYRVW SRMQH PUHA&H X LIJUDAHQR X PLQXWDP



5DVSRORALYRVW SRGDWNRYQH L WHOHNRPXQLI

-HGDQ RG QDMYDAQLMLK HOHPHQDWD X HOHNWULpPpQRM DU
LQIUDVWUXNWXUH MH EHVS UHNL@G)H WIXXNVIWOLE B GoIRNA R (MNV/DK BHD(
GYRVWUXNX IXQNFLMX 8 QRUPDOQRP UHALPX UDGD QDSDMLCL
YLVRNX NYDOLWHWX RSVNUEH V HOHNWULPQRP HQHUJLMRF
XJURNRYDQH SUHQDSRQLPD SURSDGLPD QDSRQD RPRJXUL R\
LWG 8 VOXpDMX QHVWDQND QDSDMDQMD L] SULPDUQRJ L]JYRU
GD SUHX]PH WHUHW QD VHEH VYH GR XVSMHAQRJ SRNUHWD(
YODVWLWRJ VSUHPQLND HQHUJLMH > @ > @

$NR VH XYDAL SUHWKRGQR QDYHGHQR ELWQR MH UD]XPMHYV
PRGHOLPD SRX]GDQRVWL L UDVSRORALYRVWL 2EJLURP GD MH
MH XND]JDWL QD WR NDNR MH PRGHOLUDQMH 836 D ]JDSUDYR (
QDiL X YHULQL UHOHYDQWQH OLWHUDWXUH 1DLPH QDPM
UDVSRORALYRVWL DUKLWHNWXUH D QH GD EXGH MR& VDPR
YMHURMDWQRVW NYDUD 7R MH SRVHELFH XRpPOMLYR X VOX
EDWHULMD EXGXiUL GD NYDU QD EDWHULMDPD QHUH LPDW!
REJLURP GD MH 836 WDNR NRQVWUXLUDQ 8 VOXpDMX NYDUD
QMHJRYR GMHORYDQMH iH QDVWDYLWL QRUPDOQR IXQNFLR(
QDpLQ GD VH ]JDPMHQL QHLVSUDYQL EORN WH QDNRQ &WR I
QHVPHWDQR GDYDWL HQHUJLMX L] EDWHULMH ,] WRJ UD]JORJ
SULQFLSX GD X VOXpDMX NYDUD QD MHGQRP EDWHULMVNRP
RVWDWDN EDWHULMVNH UHJHUYH L WR MHGLQR X VOXpDMX D
EXGH SUHNLQXWD

SRUDGL QDYHGHQLK UDJ]ORJD SURFMHQMLYDWL VDPX UDVSRC
QMHJRY GRSULQRYV SRGL]IDQMX XNXSQRM UDVSRORALYRVWL F
QMHJRYLK NRPSRQHQWL 1DpLQ NDNR VH PRAH UHDOL]JLUDWL
MHGLQLFD MH GD VH QDpLQL HYDOXDFLMD FMHORNXSQH DUKI



1D VOLNDPD * SULND]DQL VX PRGHOL UDVSRORALYRVWL
IDVQRYDQL QD PHWRGL GLQDPLPpQRJ VWDEOD NYDUD NRUL&W
QDpLQ GD VX LVKRGL GYDMX PRGHOD ]DSUDYR XOD]QL SRGDF
PRGHO UDVSRORALYRVWL DNWLYQLK HOHPHQDWD SRSXW SRP
HQHUJLMH DOL L DXWRPDWVNH WUDQVIHU VNORSNH

6OLND "Y7$ VHIPHQWD SURL]YRGQMH HOHNWULpPQH HQHUJLMH ]D L]PI

1D VOLFL SULND]DQ MH PRGHO UDVSRORALYRVWL ]DVQRY
GLVWULEXWLYQRJ SROMD DOL L PRGXOH EHVSUHNLGQRJ VXV

60OLND 6HIPHQW ')7% ]|D GLVWULEXWLYQL GLR DUKLWHN



1D VOLFL SULND]DQ MH NRQDpPQL PRGHO UDVSRORALYRVW
SURL]DaoOL L] PRGHOLUDQMD SULND]DQLP QD VOLNDPD L
R]QDpHQD SODYLP WURNXWRP D REJLURP GD MH SUHORAHQD
WR MH XMHGQR L UD]JORJ ]|D NRQDpPpQX VLPHWULMX YUDWD

60OLND 'Y)7%$ 1D FLMHOX DUKLWHNWXUX > @

8 UDGX > @ MH SURYHGHQD XVSRUHGED HOHNWULpPNLK DUKL\
UD]OLPLWLP NRQILIJXUDFLMDPD ]DVQRYDQ4P Q@ LVWRVPMHUC
NDR L QD VWDQGDUGQRP UD]YRGX L]JPMHQLPQH HOHNWULpPQH
SROXGLVWULEXLUDQLP 836 RYLPD .DR QDMYDAQLML ]DNOM:
DUKLWHNWXUD QH]J]QDWQR YHi{iD X RGQRVX QD DUKLWHNWXUF
8 LVWRP UDGX MH WDNRYyHU UDJUDYHQ PRGHO PLSBDWEBHHSUF
'HILQHG 1HWMIMWBNLJPX ZWR SUDNWLpPNL XGYRVWUXpPDYD UDV
]JDVQRYDQ QD PLJUDFLML SURFHVD L SRGDWDND L]JPHyX GYD ¢

1D VOLFL SULND]DQL VX UH]XOWDWL LVWUDALYDQMD SURY'
DUKLWHNWXUD LPD SULSDGQX JRGLAQMX QHUDVSRORALYRVW
QHUDVSRORALYRVW MH LQKHUHQWQRJ WLSD



60LND 1HUDVSRORALYRVW SUHGORAHQLK $& L '& DUKLWHNWXUD L

8 SUHGPHWQRM GLVHUWDFLML SUHGRpHQ MH PRGHO UDVSI
]JDVQRYDQ QD GLQDPLpNRP VWDEOX NYDUD 3UHGORAHQD VX
GHULYDWL NRQDpPQLK PRGHOD J]D VYDNX SRMHGLQX DUKLWHN

ORGHO MH PRGHO QDSDMDQMD WHUHWD V MHGQH VWUDOQH
SDUDOHOQRJ L]JYRUD SUHNR DXWRPDWVNH WUDQVIHU VNORSI
8 PRGHOX MH SRVHEQD SR]RUQRVW VWDYOMHQD QD pLQMHQ
WUHQXWNX QHVWDQND JODYQRJ QDSDMDQMD NDNR EL SUHPR
SRNUHQH VLQNURQL]JLUD QD SRVWRMHUOX PUH&aX L XNOMXpL >
KLMHUDUKLMVNX UD]JLQX V SDUDOHOQLP JHQHUDWRURP WD
RGQRVQR NYDUD SUL SRNUHWDQMX SDUDOHOQRJ JHQHUDWR
SRG RGUaAaDYDQMHP X WUHQXWNX NDGD WUHED ELWL SRNUHQ

ORGHO MH WDNRyHU NDR L ORGHO PRGHO QDSDMDQMD W
JRULYLP UHOLMDPD 2E]JLURP GD MH WR L]YRU HOHNWULpPQH F
NRULAWHQD SRVHEQD DUKLWHNWXUD NRMD QHPD SDUDOHOQ
SULND]DQ MH QD VOLFL
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'Y7$ ]D PRGHO

'Y7$ ]D PRGHO



ORGHO WDNRYyHU NDR L SULMH QDYHGHQL PRGHOL MH PRG
HYDOXDFLMX QD KLEULGQLK UMH&GHQMD VXVWDYD ]DVQRYDQL
L XJUDYHQRP ]DOLKR&UX 2E]JLURP GD WDNDY VXVWDY YHuO X
VSRVREDQ JD MH VWYDUDWL X QMHJD MH LQKHUHQWQR XJUD:
XUHYyDMD X NRPELQDFLML VD WDNYLP VXVWDYRP QLMH SRWU

6OLND 'Y7$ ]D PRGHO

8 VYUKX |IDVQLYDQMD PRGHOD ]D FMHORNXSQX HOHNWULpPNX
PRGHO RYLVQR R NRPSRQHQWDPD DUKLWHNWXUH NDNR

UDVSRORALYRVWL HOHNWULpPpNH DUKLWHNWXUH RE]JLURP GD
SRGUD]XPLMHYD GYRVWUXNR QDSDMDQMH WHUHWD

=DMHGQLpPpND UDVSRORALYRVW

SUHWKRGQR VX SUHGRpPpHQL PRGHOL UDVSRORALYRVWL FMHOI
QD GLQDPLpNRP VWDEOX NYDUD LPDMX MHGDQ QHGRVWDW
SURL]YRGQMH HOHNWULpQH HQHUJLMH L] GLVWULEXLUDQLK 1
ORQWH &DUOR PHWRGL NRMD MH SULPLMHQMHQD VDPR QD GL
LQIUDYV VWVFURXNDWNNMRIMDOX UDVSRORALYRVWL VXNODGQR SULND



60LND ORGHO GLVWULEXLUDQLK L]YRUD ]D ORQWH &DUOR VLPX

2E]JLURP QD QHGRVWDWDN LQIRUPDFLMD R VWDWLVWLpPNLP

QDMEROMH ]D X]JHWL X UD]JPDWUDQMH UD]JGLREX V QDMYHURP
GRGDWQR SRGLMHOMHQD QD GYLMH JRQH ]JRQH UDVSROR&LYF
JRQD UDVSRORALYRVWL L QHUDVSRORALYRVWL SULND]DQD N

60OLND .RULAWHQD XQLIRUPQD UD]JGLRED ]D ORQWH &DUO

3RUDGL awRrR EROMH HYDOXDFLMH UD]JOLpLWLK GLVWULL
WHOHNRPXQLNDFLMVNRP SRVWURMHQMX UD]JYLMHQH VX H
SHUPXWDFLMDPD UD]JOLPpLWLK GLVWULEXLUDQLK L]YRUD HQHL
QDVXPLpPpQL EURMHYL ]|D VYD pHWLUL L]YRUD SUHPD XQLIRUI
YULMHGL
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raV=QTQ#, Q>

BT, L]s&V=Q#, QTQ>

lAV=TO=EHP >
8 VLPXODFLMVNRWPLPERREHOXUD XUHGDQ SRJRQVLPEROSRQMDE
QHUDVSRORALYRVW VXVWDYD 3DUDOHOQR GRN VH L]YRGL \
]JDMHGQLpPND VLPXODFLMD 8NROLNR MH JEURM QD L]JOD]X VLF
QWH LWHUDF WD DI WGQDNOMXpXMH GD MH X WRP GRJDyDMX G
-HGQDNR YULMHGL L ]JD L]JYRUH L ,]JOD] LV VLPXODFLMH UD"
QD QDpLXNBPXMH GD EDUHP MHGDQ RG L]YRUD GDMH HQHUJLM
X REJLU VLPXODFLMX SUYH UDJLQH 8 NRQDpPQLFL MH VLPXODF
SUDYLOD NDR L SUHWKRGQR XN R/MDIG\CR QULAV LEM R & DEU RN FRYD QM
HQHUJLMX RGQRVQR XNXSQL VXVWDY GLVWULEXLUDQLK L]YR

3URYHVWL VLPXODFLMX XSUDYR QD RYDNDY QDpLQ MH RG EL\
WRpPQR XWYUGLWL NRML MH L]YRU UDVSROR&LY LOL QH &AW
UD]XPMHWL SRPLFDQMH UDGQH WRpPNH QD NULYXOML XpLQNF
WURANRYH SRIJRQVNRJ JRULYD L QD HPAY LBWX BWHWQLEXWYD Q
HQHUJLMH UDGH QD NDSDFLWHWD REJLURP GD VX GYD X SI
L VX SULPDUQL L]YRUL GRN VX L]JYRUL L UHGXQGDQWQL
VOXpDMX V KLEULGQLP UMHEHQMHP SUHGOR&HQ MH NRQFHS\
QDpLQ GD VH UHGRVOLMHG SDOMHQMD UHGXQGDQWQLK NRP¢
VOXpDMX NYDUD QD SUGPPBMIRPLLEMRWYXBRDP QWG 7R MH QX&QI
L]IYRURP REJLURP GD LVWL WUHED ]DGRYROMLWL NDSD
UDVSRORALYRVWL GRN X VOXpDMX DNR EL UDGLR X QRUPDOC
QHLVNRULAWHQ 3UHGOR&HQH DUKLWHNWXUH V VYRMVWYHQL

7DEOLFD BUHGOR&HQH DUKLWHNWXUH
,JYRU ,JYRU . JYRU ,JYRU
SUKLWHNWXUDOUHAD "LIHQ OUHAD "L]JHO
SUKLWHNWX3WRQVNL JHQHUDWRU '"L]HO 30LQVNL JHQHUDY
SUKLWHNWXDORQVNL JHQHUDWRU OUHA&D 30LQVNL|JHQHUD
SUKLWHNWXUDOUHAD 30LQVNL JHQHUDWRU OUHA&D 3
SUKLWHNWXUDBLEULG OUHAD LIHO
SUKLWHNWXUDLEULG OUHAD 30LIQVNL JH




SUKLWHNWXUDLEULG "L]H|O OUHA&D 'L]JHO
SUKLWHNWXUDLEULG 30LQVNL JHQHUDWRU OUHAD
SUKLWHNWXUDLEULG 30LQVNL JHQHUDWRU OUHAD
SUKLWHNWXURULYD (GHOLMD OUHA&D "L]H
SUKLWHNWXURULYD (GHOLMD 'L]HO OUHA&D L
SUKLWHNWXURULYD (GHOLMD 'L]HO OUHA&D 30LQ
SUKLWHNWXURULYD GHOLMD 'L]HO 30LQVNL JHQHUDWRU
SUKLWHNWXUB&D VXQpHYD HO "L]JHO OUHAD VXQpHYD HO
SUKLWHNWXUB&D VXQpHYD HO "L]JHO OUH&AD YMHWUR HO
SUKLWHNWXOWHAD YMHWUR HO "L]JHO OUHAD YMHWUR HC
SUKLWHNWXUB&D VXQpHYD HO BOLQVNL JHQHUDWRU OUHA&D VX
SUKLWHNWXUB&D VXQpHYD HO BOLQVNL JHQHUDWRU OUHAD Y
SUKLWHNWXOLWHAD YMHWUR HO 30LQVNL JHQHUDWRU OUH&D Y
SUKLWHNWXURULYD GHOLMD OUHAD VXQpHYP HO
SUKLWHNWXURULYD {GHOLMD OUH&D YMHWUR HO
SUKLWHNWXURULYD GHOLMD 'L]JHO QUHAD VXQpHYD HO
SUKLWHNWXURULYD GHlOLMD 'L]HO ODUH&AD YMHWUR HO
SUKLWHNWXURULYD (HOLMD 'L]HO JQUHAD VXQpHYD HO
SUKLWHNWXURULYD GHOLMD 'L]HO OUHAD YMHWUR HO
$SUKLWHNWXUDOUHAD "LIHQ OUHA&D "L]JHO
SUKLWHNWX®DLQVNL JHQHUDWRU 'L]HO 30LQVNL JHQHUDYV
SUKLWHNWX®®DLQVNL JHQHUDWRU OUHA&D 30LQVNL|JHQHUD
SUKLWHNWXUDOUHAD 30LQVNL JHQHUDWRU OUHA&D 3
SUKLWHNWXURULYD GHlOLMD OUHA&D "L]H
SUKLWHNWXUMRULYD GHOLMD 'L]JHO OUHA&D "L
SUKLWHNWXUMRULYD GHIOLMD 'L]JHO OUHA&D 30LQ
SUKLWHNWXURULYD (HOLMD 'L]HO 30LQVNL JHQHUDWRU
SUKLWHNWXUDOUHAD "L]HQ OUHA&D "L]JHO
SUKLWHNWX®®DLQVNL JHQHUDWRU 'L]JHO 30LQVNL JHQHUDV
SUKLWHNWX®®DLQVNL JHQHUDWRU OUHA&D 30LQVNL|JHQHUD
SUKLWHNWXUDOUHA&D 30LQVNL JHQHUDWRU OUHA&D 3
SUKLWHNWXURULYD GHOLMD OUHA&D "L]H
SUKLWHNWXURULYD GHOLMD 'L]HO OUHA&D ‘L
SUKLWHNWXURULYD (iHOLMD 'L]HO OUHA&D 30LQ
SUKLWHNWXURULYD (GHOLMD 'L]HO 30LQVNL JHQHUDWRU

SUKLWHNWXUH VH PRaH UD]JYUVWDWL X pHWLUL VNXSLQH

S$UKLWHNWXUH
QD VOLFL

VX NODVLpQH DUKLWHNWXUH L]YHGHQ



$UKLWHNWXUH NRULVWH VSRM QD MDYQX PUHA&X X
HQHUJLMH NRML VX RSWLPL]LUDQL QD QDpLQ GD SURL]Y
JRGLAQMRM SRWURZQML SRGDWNRYQRJ FHQWUD WH VH C
HQHUJLMH EXGXiL GD VH SUHWSRVWDYOMD GD iiH HNVE
SRWUHEQD HQHUJLMD WLMHNRP VPDQMHQH SURL]YRGQN
SRVWXSDN SULPRSUHGDMH HOHNWULpPQH HQHUJLMH MH
WUREGNRYD D NROLpPLQD SRWUHEQH HQHUJLMH WUHED EL

PUHaAaX ORGHO MH SULND]DQ QD VOLFL ]D VXVWDY VD
VXVWDY VD YMHWURHOHNWUDQDPD
SUKLWHNWXUH VX ]IDVQRYDQH QD LVWRPH SULQFLSX

L]YRUD HOHNWULPQH HQHUJLMH ]DVQRYDQRJ QD VXQpHY
RG 0: WH QD WDM QDpLQ VYD SURL]YHGHQD HQHUJLMD
GLVWULEXLUDQLK L]YRUD SULPDUD L NRML UDGH VD N
QDpLQX UDGD ORGHO MH SULND]DQ QD VOLFL
$UKLWHNWXUH VX ]JDVQRYDQH QD LVWRP SULQFLSX
EXGXiUL GD VH XSRWUHEOMDYDMX YMHWURHOHNWUDQH X
QD VOLFL

60OLND ORGHO ]D DUKLWHNWXUH
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60LND ORGHO DUKLWHNWXUH VD VXQpHYLP HOHNW

60OLND ORGHO DUKLWHNWXUH VD YMHWURHOHNWL
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60OLND

60OLND

ORGHO DUKLWHNWXUH

ORGHO DUKLWHNWXUH
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8VSRVWDYD NRQDpPQRJ PRGHOD L SRVWXSDN H)

2EJLURP GD VH NRQDpQL PRGHO VDVWRML RG PDQMLK SRGE
RVWYDUXMH NRQDpQL PRGHO

SRVWXSDN VH SURYRGL VXNODGQR VOMHGHUHP KRGRJUDPX

2GDELU GLVWULEXLUDQLK L]JYRUD HQHUJLMH VD VYLP XO
BWUXNWXULUDQMH DUKLWHNWXUD SRGDWNRYQRJ SRVWU
,JUDpXQ NDSLWDOQLK XODJDQMD ]JD SRMHGLQX DUKLWHN
3UHGYLYDQMH SURL]YRGQMH HOHNWULPQH HQHUJLMH L]
3URFMHQD SURL]YRGQMH HOHNWULPQH HQHUJLMH L] VXQ
2SWLPL]DFLMD KLEULGQRJ UMH&AHQMD SRPRiX GLPHQ]LR
HOHNWUDQH L YMHWURHOHNWUDQH

ORQWH &DUOR VLPXODFLMD ]D VYDNX SRMHGLQX DUKLWH
,JUDPpXQ WURANRYD6JRULYD L HPLVLMH

3URFMHQD VLIXUQRVWL RSVNUEH HQHUJHQWLPD PHWRGR
2GDELU QDMEROMHJ UMHAHQMD 7236,6 PHWRGRP



35,0-(5, ,675%$4,9$1-%$

3UHGPHWQD GLVHUWDFLMD REXKYDiD LVWUDALYDQMH L PR
+UYDWVNH X VYUKX L]QDOD&HQMD RSWLPDOQRJHQUH &ZHRGWDID X
&RVW RI 2ZQHUXKISRaW&ZDQMH NULWHULMD UDVSRORALYRVW
,VWUDA&HQL VX SRWHQFLMDOL ]D L]JJUDGQMX VXQpPHYLK L YM
HQHUJLMH L GL]JHO JRULYD 3RVHEQD SRJRUQRVW VH SRVYHi
L QMHJRYRM XSRUGDEFLQHG®RMNWHHPOK DUKLWHNWXUH 3UHGOR
NRQVWDQWQR QDSDMDQMH WHUHWD X L]JQRVX RG O0:

9DOLGDFLMD PRGHOD MH SURYHGHQD QD SRVWRMHUHP SRGLEL
(OHFWULF NRUSRUDFLMH QD ORNDFLML 6W /RXLV OLVVRXUL

2JUDQLPHQMD PRGHOD

'LVWULEXLUDQL L]YRUL HQHUJLMH QD SUDJX RPRJIXUXMX
GDOMQMHJ HOHNWULpPNRJ UD]JYRGD XQXWDU LQIUDVWUXN
LQIUDVWUXNWXUD SURJODAHQD WHUHWRP RG 0: ORGHC
X SRJOHGX YUVWH HOHNWULPQH DUKLWHNWXUH X QL&RN
]JDVQRYDQD QD LVWRVPMHUQRP LOL LIPMHQLPQRP HOHNW
OHKDQLpNL WHUHWL NDR VDVWDYQL GLR SRGDWNRYQH L
X REJLU *ODYQLQD PHKDQLPNLK WHUHWD VX XUHyDML ]I
GLPHQJLRQLUDQMH XWMHpX IDNWRUL NDR &WR MH JXVW
PLNURORNDFLMD =ERJ QDYHGHQLK UD]JORJD LVWL GLR L
3RGDFL NRULAWHQL ]D HYDOXDFLMX VXQpPHYLK L YMHWUR
WH VH PRUDMX X]JHWL NDR VPMHUQLFD ]D UD]XPLMHYDQNM
LPDWL SRGDWNH YH]DQH ]D PLNURORNDFLMX QD NRMRM
YULMHGQRVWL QD JRGLAQMRM UD]LQL PRJX ]QDWQR YDL
VPMHUX

i

(@]



&LMHQH LQVWDOLUDQRJ N: VXQpHYH L YMHWURHOHNWU
WUSLAQLP FLMHQDPD SUHPD L]YMH&UX ,5(1%$ ]D JRGLQX
SUHWYRUEH (85 86' MH SUHPD MDYQR GRVWXSQRF
2$1'$ QD GDQ

3UHWSRVWDYOMD VH GD FLMHQH LQVWDOLUDQRJ N: VXQ
VXVWDYH ]JD NRQWUROX L QDG]JRU SRSXW 0337 PRGXOD L

ORGHOL FLMHQD L WURAaAGNRYD

.UXWD PUHAD
3RGDFL R NUHWDQMX FLMHQD HOHNWULpPQH HQHUJLMH L] NU
NRULVQLNH VX SULEDYOMHQD VD (85267$7 MDYQH ,QWHUQHMW
SRORYLFX JRGLQH ]D FLMHOX L JRGLQX L GUXJ.
GUXJX SRORYLFEX L SUYX SRORYLEX JRGLQH VX L]JUDpD
SRORYLFD JRGLQD

.DSLWDOQL WUR&ANRYL NUXWH PUHAH VH RGQRVH QD L]JUDG(
VSDMDQMH VUHGQMH QDSRQVNH GLVWULEXWLYQH PUHA&H V
SUHWSRVWDYOMD VH L]QRV RG (85 |D FLMHOX VWDQLFX
QD QLVNRQDSRQVNRM VWUDQL WH VWRJD JXELFL WUDQVIR
RGUADYDQMD VX HVWLPLUDQL QD L]QRV RG (85 JRGLAQMH
VOMHGHGX JRGLQX XYHUDQL ]D LQIODWRUQX VWRSX RG J
HOHNWULpPQH HQHUJLMH X (8 HXURSVNRP NRQWLQHQWX L ¢
SROXJRGLAWLPD 3ROXJRGLAWD 6 L 6 VX LJUDpXQDW
SROXJRGLAWD

7DEOLFD &LMHQH HOHNWULPQH HQHUJLMH LJUD&HQH X (85 N:K
6 6 6 6 6 6 6 6



(PLVLMIX &8HSXEOLFL +tUYDWVNRM ]D SURL]JYHGHQL N:K XNOMX
J N:K> @

SURVMHpPpQH YULMHGQRVWL HPLVLMH aWHWQLK pHVWLFD ]D DF
HOHNWULPpQH HQHUJLMH VX N:KJBR:K &ZX JRGLQL RGQRVI
JRGLQL RG LQWHUHVD ]D SURYHGEX YDOLGDFLMH PRGHOD >
FLMHQDPD HOHNWULPpQH HQHUJLMH X DPHULpPpNRM VDYH]QRM
JRGLQ@I .ULYXOMH VYLK GHVHW JRGLQD LPDMX *DXVVLMDQ
PMHVH<FLPD
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60LND &LMHQH N:K HOHNWULPQH HQHUJLMH X OLVVRXUL >

'L]JHO DJUHJDWL L GLVWULEXLUDQL L]YRUL HOHNWULDPQ
WHKQRORJLMDPD
.DSLWDOQL WUR&GDN GL]J]HO DJUHJDWD VD 0: HOHNWULDC
(85 RE]JLURP GD MH FLMHQD SR LQVWDOLUDQRP N:
(85 86" 7UREGNRYL RGUADYDQMD LVWRJ GL]J]HO DJUHJD!'
JRGLAQMH > @ .DSLWDOQL WURA&ADN SOLQVNRJ DJUHJDWD VD
(85 RE]JLURP GD VX WURANRYL SR LQVWDOLUDQRP N: L]JQRYV



RGUADYDQMD SOLQVNLK DJUHJDWD LVWL RQLPD NDR L X VC
LQVWDOLUDQRP N: JRGLAQMH > @

.DSLWDOQL WUR&ANRYL JRULYH GUHOLMH 62)& WLSD NRPSDQLI
XNOMXpXMXiuL XJUDGQMX L SRWURAQL PDWHULMDO X NRC

(85 ]D SRVWURMHQMH VQDJH 0: 2GU&DYDQMH JRUI
UDGQRP VDWX > @

.RULAWHQD FLMHQD SULURGQRJ SOLQD ]D LQGXVWULMVNX X
LIYMHAaUX (85267%$7 L] 6YLEQMD JRGLQH ]D GUXJX SRORYL

8 YDOLGDFLMVNRP PRGHOX NRULAWHQ MH PRGHO SOLQVNH P

N: SRQXYyHQD MH NRQILIJXUDFLMD RG GYLMH SOLQVNH PLN
VYDND VXNODGQR WDEOLFL 8 VYUKX PRGHOLUDQMD XSRYV
WDEOLFL ]D HYDOXDFLMX SOLQVNLK WHKQRORJLMD GLVW!I

7TDEOLFD .UHWDQMH FLMHQD SOLQD>X @VVRXUL X LJUDaHQ
*RGLQD 6LM 9HOM 2ax 77UD 6YL /LS 6US .RO 5XM

2EJLURP QD VYRMVWYR GL]J]HO DJUHJDWD GD X VYRP VXVWDY)

K JRGLaAaQML WUR&DN JRULYD NRMH VH WUHED LOL SRWURA
D FLMHQD OLWUH JRULYD MH SURFLMHQMHQD QD L]JQRV RG
]D VYDNX VOMHGHuUX GRGDQD MH LQIODWRUQD VWRSD RG

(@]
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8 YDOLGDFLMVNRP PRGHOX NRUL&A&WHQD MH SURVMHPQD FLM
JDORQ > @ RGQRVQR 86" |D OLWUX GL]J]HOVNRJ JRULYD
HVWLPLUDQ QD L]QRV RG 86"

OMHWURHOHNWUDQH VXQpHYH HOHNWUDQH L 95/$ EDW
&LMHQH LQVWDOLUDQRJ N: YMHWURHOHNWUDQH RYLVH R YH
YMHWURDJUHJDWD RG N: GR N: SUHWSRVWDYOMHQD M
REJLURP GD MH FLMHQD LQVWDOLUDQRJ N: RSDGD vD SRUDVW
NRULAWHQL VX RSLVDQL X SRJODYOMX SUHGPHWQH GLVHU'
HOHNWUDQH X IRWRQDSRQVNRM L]YHGEL MH WHALQVNL QRUP
SRGDFLPD L]JQHVHQLP X SRJODYOMX SUHGPHWQH GLVHUYV
NRQYHU]JLMH L] (85 X 86' RG GR JRGLQH 6XNODGQR S

SULND]DQH VX FLMHQH LQVWDOLUDQRJ N: YMHWURHOHNW
LIX]LPDMXuUL L JRGLQX

7TDEOLFD J)DNWRUL SUHWYRUEH L] (85 X 86" > @

(85 86"

7TDEOLFD &LMHQD LOQOVWDOLUDQRJ N: YMHWURDJUHJDWD SUHL

86"
(85

8 VYUKX |]DVQLYDQMD YDOLGDFLMVNRP PRGHOD X OLVVRX
SUHWSRVWDYOMD VH GDMH QDEDYQD FLMHQD LQVWDOLUDQR.

.RULAWHQD FLMHQD ]D YLVRNRFLNOLUDMXUH 95/$ EDWHULMH
MHGQX UHOLMX RG 9 L $K ,QIRUPDFLMD R FLMHQL M
NRPSDQLMH (QHUV\V X YLGX EXGAHWVNH FLMHQH 1XaQR MH
SRGORAaQH SURPMHQDPD EXGXUL GD WUR&ADN RORYD LPD ]QD
RQ MH SRGORAaDQ PHAHWDUHQMX QD /RQGRQVNRM EXU]L PHW



1D VOLFL HVWLPLUDQD MH NULYXOMD FLMHQH LQVWDOLL
YMHWURDJUHJDWD
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60LND (VWLPLUDQD NDUDNWHULVWLND WURAGNRYD LQVWDOLUDQH VQD

6LPXODFLMD SURL]YRGQMH HOHNWULPpQH HQHU
YMHWURHOHNWUDQD

SUHGYLYDQMH YUHPHQVNLK QL]JRYD
SRGDFL SULNXSOMHQL X VYUKX DQDOL]H L SUHGYLYDQMD VX
6(7,6HQJ 6WUDWHJILF (QHUJ\ 7THFKQRD®RUEHNDW LR bl PDW RBY NoH
pLMD MH VYUKD RPRJXuUuLWL pODQLFDPD (8 UD]PDWUDQN
KWWSV VHWLY HF HXURSD HX (0+,5(6 GDWDVHWYV 8 SUHGI
SRGDWDND R SURL]JYRGQML HOHNWULPQH HQHUJLMH L] VXQpt
VDWD WLMHNRP SHULRGD RG GHVHW JRGLQD * JRC
WULGHVHW JRGLQD 3RGDFL VX SULND]DQL ]D VYDNL VDW X
LVSRUXpHQH HOHNWULPQH HQHUJLMD L] GDQRJ L]YRUD L LQ\

Q9UHPHQVNL QL]JRYL X]JLPDMX X RE]JLU XNXSQX LQVWDOLUDQ X
JRGLAQMLK SRGDWDND (1762 ( ,QVWDOLUDQD VQDJD SUL 1¢



SRPRUX WHRUHWVNRJ SRWHQFLMDOD 1876 WH QDGDOMH (
SRGDFLPD SRMHGLQH JHPOMH

1X4QR MH ]|D QDSRPHQXWL GD VHWRYL SRGDWDND RGUAaDYD
UD]PDWUDQMH NDR VPMHUQLFD X SRJOHGX LVWUDALYDQMN
YMHWURHOHNWUDQD D X VWYDUQRVWL MH LPSHUDWLYQR L]Y
LPSOHPHQWDFLMD L]YU&GLOD RE]JLURP GD ]J]QDpDMNH PLNUR:
SURL]YRGQMX HOHNWULpQH HQHUJLMH L] REQRYOMLYLK L]JYR

8 VYUKX SUHGYLYyDQMD EXGXuH SURL]YRGQMH HOHNWULpPQH
PUHAD XSRUDERP VRIWZDUH VNRJ SDNHWD ODWODE E

6LPXODFLMD YMHWURHOHNWUDQH X 5 +
$QDOL]RP SRGDWDND SURVMHpPQH VQDJH SURL]JYRGQMH HOHN
UD]GLRED QRUPLUDQH VQDJH NDNR MH SULND]DQR QD VOLFL
SUDWL :HLEXOORYX UD]J]GLREX YMHWUD &4WR MH X]JURNRYDQR
RSLVXMH VWDQMH QXOWH SURL]JYRGQMH NRMD MH X RGQRVX

60LND 6WDWLVWLPpND GLVWULEXFLMD JHQHULUDQH HOHNWULDPQ

(@]
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ORGHO QHXURQVNH PUH&H ]D VLPXODFLMX SRGDWDND R Jt
GRELYHQRM L] 9( X UD]JOXpPLYRVWL RG MHGQRJ VDWD ]D SHL
WHULWRULMX 5 + MH ]JDVQRYDQ QD QHOLQHDUQRP DXWRUH.
2E]JLURP QD VYRMVWYD 1$5 WLSD 810 DOJRULWDP SRYUDW
SUHGLNFLMVNRM PHWRGL L]OD]QL SDURYL VX ]JDSUDYR L]JUDY
NRULVWL GHVHW QHXURQD X VNULYHQRP VORMX

.ULYXOMD NRQYHUJHQFLMH SULND]DQD QD VOLFL XND]XM
SRVWLIQXW UH]XOWDW RG X HSRKL RGQRVQR LWH
RG WUDAHQRJD RE]JLURP GD EL |DGRYROMDYDMXUL UH]XOWDMW

60LND 9DOLGDFLMD SHUIRUPDQVL QHXURQVNH PUHa

2GVWXSDQMH VLPXOLUDQLK QL]JRYD SURL]JYRGQMH HOHNWUL
7TLMHNRP FMHORNXSQRJ SURFHVD YUHPHQVNH GRPHQH VI
QHXURQVNH PUHAaH YDOLGDFLML L LVSLWLYDQMX 8 VYU
ODUTXDUGWRY DOJRULWDP .RHILFLMHQW NRUHODFLMH ]D QI

SUL LVSLWLYDQMX GRN JGUXaHQL NRHILFLMHQW

00



YLVRN VWXSDQM NRUHODFLMH DOL WDNRYyHU XND]XMX QD
]IDGRYROMDYDMXULP

60LND BULND] RGVWXSDQMD JHQHULUDQLK SRGDWDND X |

1D VOLFL SULND]DQH VX VYH WRPNH YUHPHQVNRJ QL]D
XYMHAEDYDQMD YDOLGDFLMH L LVSLWLYDQMD X REMH YDULM
PHyX WRpPpNDPD LQLFLMDOQRJ L JHQHULUDGQRURW]D RSLVDQD



60LND BULND] WUHQLUDQMD QHXURQVNH PUHaH
, VSLWLYDQMHP DXWRNRUHODFLMH SUYRJ UHGD JUHAGDND RG
PRaH VH IDNOMXpLWL GD MH PRGHO SRVWDYOMHQ ]DGRYROML
JUHANDPD JRWRYR QDVXPLPpQD 8WR MH SULND]DQR QD VOLFL
WRPpNL 1HIQDWDQ EURM NRUHODFLMD MH SR]JLWLYQRJ LOL (

60LND B3ULND] JUH&NH DXWRNRRUHODFLMH



1DMYL&H JUHADND QD YLaH RG [ VLPXOLUDQLK WRpPpDND YL
awR MH SULND]DQR KLVWRJUDPRP JUHADND QD VOLFL

60OLND +LVWRJUDP JUH&ADND QD L]JOD]X

6LPXODFLMD VXQpHYH HOHNWUDQH X 5 +

2PHNLYDQR QDM]DVWXSOMHQLMD YULMHGQRVW SURL]YRGQM
REJLURP GD VXQpHYH HOHNWUDQH PRJX IXQNFLRQLUDWL MHC
EURMD VDWL VD NDSDFLWHWRP SURL]YRGQMH YHiULP RG

UDVSRGLMHOMHQLP ,QVWDOLUDQD VQDJD MH QDMYL&H LVNR
RG GR QLVX ]JDELOMH&HQL VXNODGQR SULND]X QD VOL
SRWUDALWL X pLQMHQLFL GD VX YULMHGQRVWL QRUPLUDQF
QHPRJXUH GRiUL GR LVNRULAWHQRJ NDSDFLWHWD WLMHNR



60LND 6WDWLVWLPpND GLVWULEXFLMD JHQHULUDQH HOHNWULDPQ

ORGHO QHXURQVNH PUH&H ]D VLPXODFLMX SRGDWDND R Jt
GRELYHQRM L] 6( X UD]JOXpPLYRVWL RG MHGQRJ VDWD ]D SHI
WDNRYHU ]DVQRYDQ QD QHOLQHDUQRP DXWRUHJUHVLYQRP P
NDR &WR MH WR ELR L VOXpDM SUL VLPXODFLML 9( 8 RYRP

QHXURQD X VNULYHQRP VORMX .ULYXOMD NRQYHUJHQFLMH

NRQYHUJHQFLMX EXGXiUL GD MH SRVWLJQXW UH]XOWDW RG
5H]XOWDW VH PR&H VPDWUDWL ]JDGRYROMDYDMXiLP REJLURP

60OLND 9DOLGDFLMD SHUIRUPDQVL QHXURQVNH PUH:



2GVWXSDQMH VLPXOLUDQLK QL]JRYD SURL]JYRGQMH HOHNWUL
7TLMHNRP FMHORNXSQRJ SURFHVD YUHPHQVNH GRPHQH VI
QHXURQVNH PUHAaH YDOLGDFLML L LVSLWLYDQMX 8 VYU
ODUTXDUGWRY DOJRULWDP .RHILFLMHQW NRUHODFLMH ]D Q

SUL LVSLWLYDQMX GRN JGUXAHQL NRHILFLMHQW
IDGRYROMDYDMXuL VWXSDQM NRUHODFLMH DOL WDNRYyHU XN
VLPXOLUDQMX SURL]JYRGQMH HOHNWULPpQH HQHUJLMH L] 9( 8
GLMHOX NRUH QHXURQVNH PUH&AH NRHILFLMHQW NRUHODFLM

60OLND BULND] RGVWXSDQMD JHQHULUDQLK SRGDWDND X

iio



1D VOLFL SULND]DQH VX VYH WRpPNH YUHPHQVNRJ QL]C
XYMHAEDYDQMD YDOLGDFLMH L LVSLWLYDQMD X REMH YDULNM
PHYyX WRpNDPD LQLFLMDOQRJ L JHQHULUDQRJ QL]D RSLVDQD

60LND BULND] WUHQLUDQMD QHXURQVNH PUHaH

*ODYQLQD VLPXOLUDQLK WRpPpDND YPHPH@QRYVYRBR®@L]D SUNBNR
SULND]DQR KLVWRJUDPRP JUHADND QD VOLFL



60OLND +LVWRJUDP JUHADND QD L]OD]X

6LPXODFLMD L RSWLPL]JLUDQMH KLEULGQRJ VX\

8 SUHGPHWQRM GLVHUWDFLML SRVYHUHQD MH SRVHEQD SR]I
VXVWDYD NRML VH VDVWRML RG 6( 9( L VSUHPQLND HQHUJLMN
VD VXOIDWQRP NLVHOLQRP 95/$% WLS ORGHO MH ]DVQRYDC
WUHQXWQH SURL]YRGQMH HOHNWULPpQH HQHUJLMH L] 6( 9¢(
HQHUJLMH WH X NRQDpQLFL PHWRGL DQDOL]H RVMHWOMLY R\
VX VLPXOLUDQL X PRGHOLPD X SRJODYOMLPD L N |
SURL]YRGQML HOHNWULpQH HQHUJLMH ]D SHULRG RG GHVHW
QDMEROMHJ UMHAHQMD MH SURYHGHQ DQDOL]RP RVMHWOML
VRIWZDUH X '"HWDOMQH LQIRUPDFLMH R GLPHQ]JLRQLUDQMX K



SRVWXSDN VLPXODFLMH

SRVWDYOMDQMH XOD]QLK SRGDWDND QRUPLUDQLK WUHDC
9 (

SUHWYRUED WUHQXWQLK VQDJD 6( L 9( X NROLpLQX SURL
UDJ]OXPLYRVW XOD]QLK SRGDWDND RGQRVQR K
8VSRVWDYOMD VH WDEOLFD PRIJXULK UMH&GHQMD NRMD R

7TDEOLFD ORJXUD UMHAHQMD KLEULGQRJ VXVWDYD
9( O: 9( O:
6( O: + +
6 ( 0: + +

=D VYDNL WNWHR@QRADBRGMR BGRYRGL VH DOJRULWDP NRMLP
NDSDFLWHW VSUHPQLND HQHUJLMH

k25,6 E 25, 0ARL 9¢i:AP
9;:APL s/9 D
9:E9, R9;j
1D NUDMX SURYHGEH VLPXODFLMH SURYMHUDYD VH EURI
HQHUJLMH SUHPD IRUPXOL
Agggglg»?:eL>NKPFEGH:Q:CP#\NEFA

8SRUDERP QDYHGHQH |IRD® MIRYZ DIREPOEMEIROHQ RE]JLURP (
VH UDPXMBSWIRQMHQMH GR NUDMD NDSDFLWHWD EDWHUL

,JUDpPXQ NDSLW DEB@dsKL XRBIHIDIOMLDY T8k & WHIRHR@IYNDD HQH U JL
,JUDpXQ NDSLWDOQLK XODJDQMD L RSHUDWLYQLK WURA&N|
2SHUDWLYQL WURANRYL VX SRGOR&QL SURFLMHQMHQRM |
7UDA&AL VH UMH&H QM B( ¥H3QOMRPQMLWHORM WDEOLFL




60OLND BURVWRU PRJIJXiULK UMHAHQMD |]D KLEULGQL VXVWDY = RYLVQ
VQDJDPD 66 L 96 + QDMQLAD WRpPND R]QDpDYD RSWLPXP

60LND %URM EDWHULMVNLK UHOLMD ]D KLEULGQH V)
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*RGLaAaQMD SURL]JYRGQMD MH JEURM HQHUJLMH SURL]JYHGHQH
JRGLQH 8 WDEOLFL SULND]DQL VX UH]XOWDWL VLPXODFLN
RSWLPDOQR KLEULGQR UMH&HQMH (YLGHQWQR MH GD XQD\
HOHNWULpQH HQHUJLMH QHJR 4WR MH WR SRWUHEQR

7TDEOLFD BULND] JRGLAQMH SURL]YRGQMH HOHNWULPQH HQHUJLI
N:K SURL]YHG
* . 1 .
RGLQD JRGLOL HSQQRN{SHEQR N : K HOQWD N:K

6LPXOLUDQD GLQDPLND VSUHPQLND X SHULRGX RG GHVHW JR
RSWLPDOQR KLEULGQR UMH&GHQMH 3ULND] QD VOLNDPD *
]ID VYDNX SRMHGLQX JRGLQX X UD]JOXpOMLYRVWL RG MHGQRJ
X VOXpDMX NDGD NULYXOMD LGH SUHPD GROMH RGQRVQR DN
SUHPD JRUH

6DWL X JRGLQL

60OLND 'LOQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH



N: K

N: K

N: K

6DWL X JRGLQL

60OLND 'LOQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH

6DWL X JRGLQL

60LND 'LOQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH

6DWL X JRGLQL

60LND 'LOQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH
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N: K

N: K
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6DWL X JRGLQL

60LND 'LOQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH

6DWL X JRGLQL

60OLND 'LOQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH

6DWL X JRGLQL

60OLND 'LQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH
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N: K

6DWL X JRGLQL

60OLND 'LOQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH

6DWL X JRGLQL

60OLND 'LQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH

6DWL X JRGLQL

60OLND 'LQDPLND VSUHPQLND WLMHNRP VLPXOLUDQH
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S5L]LFL RSVNUEH HQHUJHQWLPD X 5 +

.YDQWLILFLUDQMH UL]JLND VH QDPHUH NDR L]X]JHWQR JDKWMHY
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NDR SULPDUQLP L]YRULPD HQHUJLMH D SRMQD PUH&D WUHE
QDYHGHQH L]YRUH HQHUJLMH QDMEROMH UDQJLUDQD DUKLYV
LQVWDOLUDQRP VQDJRP NRMD MH MHGQDND VQD]L WHUHWD

SURYHGHQD MH DQDOL]D RVMHWOMLYRVWL WHALQVNLK IDNW|
VX ub]OLpLWD VFHQDULMD NDR awWwWR MH SULND]DQR X WDE
LIQDYHQD RSWLPDOQD DUKLWHNWXUD

7TDEOLFD $ $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWLPDOQH DUKIL
PDWULFH

6FHQDULM

.DSLWDOQD
XODJDQMD

2SHUDWLYOQL
WURANRYL

&2

2SVNUED

2SWLPD®QD
$SUKLWHNWXUD

7TDEOLFD % $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWLPDOQH DUK
PDWULFH

6FHQDULM

.DSLWDOQD
XODJDQMD

2SHUDWLYQL
WURANRYL

&2

2SVNUED

2SWLPDOQD
S$UKLWHNWXUD




7TDEOLFD

& $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWLPDOQH DUKI

PDWULFH

6FHQDU

LM

.DSLWD(
XODJDQ

QD
MD

2SHUDWLYOQL

WURANR

YL

&2

2SVNUED

2SWLPDOQD

$UKLWHN

WXUD

7TDEOLFD

' $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWLPDOQH DUKL

PDWULFH

6FHQDU

LM

.DSLWD(
XODJDQ

hQ D
M D

2SHUDW
WURANR

'YQL
YL

&2

2SVNUE

2SWLPD(
$UKLWHN

DQD
WXUD

7TDEOLFD

( $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWLPDOQH DUKL

PDWULFH

6FHQDU

LM

.DSLWD(
XODJDQ

»Q D
M D

2SHUDW
WURANR

'YQL
YL

&2

2SVNUE

2SWLPDOQD
$SUKLWHNWXUD

o



$QDOL]IRP RVMHWOMLYRVWL VXNODGQR XOD]QLP SDUDPHWU
MHGQH DUKLWHNWXUH QMLK GHYHW PRJX ELWL RSWLPDOC(
UD]J]OLPpLWRP YDAQRVWL V REJLURP QD XOD]QH IDNWRUH NDS
&2 L IDNWRUH UL]JLND RSUHPOMHQD HQHUJHQWLPD VXNODG(

60LND $QDOL]D RVMHWOMLYRVWL DUKLWHNWXUD QD SURI

8 VFHQDULMLPD UD]JPRWUHQD MH YDULMDQWD L]QDODAaHQ
MHGQD RG pHWLUL NDWHJRULMH SURJOD&AHQD GRPLQDQWQRF
YDAQRVWL @&WR GRYRGL GR DQXOLUDQMD RVWDOLK NDWH
IRNXVX WH VH X WRP VOXpDMX NDR RSWLPDOQD SRND]XMH ¢
RSHUDWLYQLK WURAGNRYD RSWLPDOQD MH DUKLWHNWXUD 2
&2 MH DUKLWHNWXUD IDMUREXVQLMD MH DUKLWHNWXUD
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8 SUHGPHWQRM GLVHUWDFLML UD]JPDWUDQ MH PRGHO X NRMtE
XODJDQMD WURANRYL QDEDYH RSUHPH LQVWDODFLMH X SX
SUHYHQWLYQR L NRUHNWLYQR RGU&DYDQMH L WDRWRRL ULQLt
RSVNUEOMHQD HQHUJHQWLPD VXNODGQR VFHQDULMX

ioi
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3RGDWNRYQD L WHOHNRPXQLNDFLMVND 7. SRVWURMHQMD R
SODQHWD =HPOMH QR XSUDYR ]JERJ QDJORJ VNRND X XSRUDE
]JD SRGL]DQMHP XpLQNRYLWRVWL LVWH NDR L UD]JPDWUDQMF
GLPHQJLRQLUDQMX L NRQVWUXLUDQMX SRGDWNRYQRJ L 7.
UDVSRORALYRVWL LVWLK D SRJRWRYR X VXVWDYLPD QDMYI
3RVWURMHQMD 5D]JLQH PRUDMX ELWL NRQVWUXLUDQD QD Q
XQXWDU VDPRJ SRVWURMHQMD DOL WDNRYyHU PRUDMX LPDW
SULPDUQD D GUXJD GYD VHNXQGDUQD 6SDMDQMH QD UDVSR(
DJUHJDWD MH PHWRGD NRMD MH GXERNR XNRULMHQMHQD GD
SRMQH PUHAH QD VYLMHWX PRJX LPDWL ]QDWQH SUREOHPH V|
QRYD SRGDWNRYQD SRVWURMHQMD PRUDMX UD]PDWUDWL ¢
HOHNWULpPQH HQHUJLMH QD VDPRM ORNDFLML 8] QDYHGHQH
UD]JPRWULWL SRYHUDQMH XpLQNRYLWRVWL L VPDQMHQMH HF
QDSDMDQMD LVWLK LQIUDVWUXNWXUD

SUHGPHWQD GLVHUWDFLMD VH EDYL SUREOHPDWLNRP RGOX
RGDELUD SULNODGQLK WHKQRORJLMD GLVWULEXLUDQH SUR
RSHUDWLYQLK WURAGANRYDL VUPDRIMAQDDOMBDPUVIIMHD &H]DQLK ]D
8 VYUKX VvWYDUDQMD PRGHOD NRML MH SULPMHQMLY GLOM
GLVHUWDFLMD QXGL VHW PRGHOD NRMH MH SRWUHEQR UD]P
VXNODGQR QDYHGHQLP NULWHULMLPD D X] ]|DGUADYDQMH |
UDVSRORALYRVWL

5D]JPRWUHQH VX WHKQRORJLMH QDSDMDQMD L] SRMQH PUHAH
PLNURWXUELQH SOLQVNL DJUHJDWL L JRULYH UHOLMH GL
VXQpHYH L YMHWUR HOHNWUDQH VD L EH] XSRUDEH VSUHEF
SRGDWNRYQH L 7. LQIUDVWUXNWXUH QLMH GRYROMQR VH ]C
QXaQR UD]XPLMHYDQMH QMLKRYH LQWHUDNFLMH L PHYyXRYLV(
VX LQGLYLGXDOQR SRGYUJQXWH HYDOXDFLML



 QWHUDNFLMD SRMHGLQLK L]JYRUD HOHNWULpPQH HQHUJLMH

JUXERP ORQWH &DUOR PHWRGRP X] XSRUDEX XQLIRUPQH UD]
QDMYHURP HQWURSLMRP &WR VH SRND]DOR QXA&QLP ]JERJ QH
UD]JPRWUHQL VX L XWMHFDML QD WUHQXWQX XpLQNRYLWRV)\
SRWURAQMRP SULPDUQLK HQHUJHQDW D8\UN R AD MU RW BIKRYH. GR.
HYLGHQWQL QR XWMHFDM QD VYHXNXSQX SRW WRIEQ MM B WILRE

6DPL VXVWDYL GLVWULEXFLMH XQXWDU SRGDWNRYQRJ SRVWL
LVWRVPMHUQRP L LIPMHQLpPQRP ,]JPMHQLPQL UD]JYRG MH SUH
UH]XOWDWL LVWUDALYDQMD XND]XMX QD GREURELWL XSRUL
UDVSRORALYRVWL RE]JLURP GD MH QXaQR SRVWRMDQMH VX\
LQIUDVWUXNWXUL (YDOXDFLMD UDVSRORALYRVWL VXVWDY
GLQDPLpPpNRJ VWDEOD NYDUD NRMD VH SRND]DOD L]X]JHWQR X
GLIHUHQFLUDQMD SRMHGLQLK DUKLWHNWXUD

8 SUHGPHWQRM GLVHUWDFLML SRVHEQD SR]JRUQRVW MH SRV
VSUHPQLFLPD HQHUJLMH ]J]DVQRYDQLP QD EDWHULMDPD 5H
RSWLPL]DFLMH SULOLNRP GLPHQ]JLRQLUDQMD VXVWDYD VXQ
HQHUJLMH D XYDabYDMXuL QH VDPR WUHQXWQH NDSDFLWH
suLmMbaQmMb vwbQMD VSUHPQLND HQHUJLMH *HQHULUDQMH
VWRKDVWLpPpNLP SURFHVLPD D XYDAaDYDMXiuL QXaQH NULWHU
SUHGLPHQ]JLRQLUDQMH VSUHPQLND HQHUJLMH aWR ]D SRVONMN
VXVWDY .DR GREURELW LPSOHPHQWDFLMH WDNYRJ VXVWDYL
QR LPDMXuUX X YLGX GD NDSLWDOQD XODJDQMD NDR L RSHUD\
X SURFHVX RGOXpLYDQMD WDNRY VXVWDY VH SRND]XMH QHU
WDNRY VXVWDY YLAHVWUXNR YHUH X RGQRVX QD GUXJH GRV
WDNRYRJ VXVWDYD HYLGHQWQR QLMH GRYROMQR GREUD X SI
WUHED UD]PRWULWL X SULPMHQDPD QD SRVWURMHQMLPD PD
WRpNDPD PRELOQH WHOHIRQLMH D SRJRWRYR QD ORNDFLMCL
AWR VX QSU RWRFL L SODQLQVNL NUDMROLFL 1XaQR MH ]D
JUDGVND PUHA4aD VH PRaAH NRULVWLWL NDR VSUHPQLN HQHUJL
WR LNDGD SUHVWDQH ELWL VOXpDM ELWL UH QXaQR SRQRY

ol



QRYRQDVWDOH NULWHULMH &WR EL X EXGXUQRVWL PRJOR F
VSUHPQLND HQHUJLMH NDR UHQWDELOQRP UMH&HQMX

7LMHNRP LVWUDALYDQMD LVSUREDQR MH QHNROLNR UD]OLDL
VH VPDWUDOR GD EL +ROW * :LQWHU DOJRULWDP NDR QDMC
RPRJIJXULWL NYDOLWHWQR UMHaG@HQMH 2EJLURP GD VX UD]PI
RGQRVQR GD MH QXaQR VDJOHGDWL SHULRG RG GHVHW JRGL!
GD +ROW LQWHU DOJRULWDP QH RPRIJXUXMH GRYROMQR NYD!
MH ELOR SURQDUL DOWHUQDWLYQD UMHAHQMD D NDR QDMER(

7LMHNRP LVWUD&LYDQMD D SRJRWRYR SUL DQDOL]JL UDVSRO
RpLWR NDNR MH QX4QR REXKYDWLWL L QD QHNDNDY QDpLQ N
RSVNUEX HQHUJHQWLPD 2E]JLURP GD MH JODYQLQD LVWUD
+UYDWVNH QXA4QR MH ELOR VDJOHGDWL L SURL]YRGQH NDSI
DORFLUDQH QD LVWH 2VLP SURL]YRGQMH HOHNWULpPQH HQH
ULJLFL YH]DQL ]D RSVNUEX L VNODGLAWHQMH UH]JHUYL GUXJL
QDIWD WH QMH]LQ GHULYDW GL]JHOVNR JRULYR .YDQWLILFLU
SRQXyHQD PHWRGD WHPHOMHQD QD QHL]JUD]JLWRM ORJLFL 31
QHL]JUD]LWH 'HOSKL PHWRGH 80OD]QH SRGDWNH ]D XSRUDEX
VYRJ LVNXVWYD WURMLFD VWUXpQMDND X GDQRP SRGUXpMX

8 SRJOHGX SURQDODAaHQMD QDMEROMH PHWRGH ]D YLAHNULW
REJLURP GD RPRJXUXMH YLAHGLPHQ]JLRQDOQX DQDOL]X X] XSI
VH SRND]XMH XVSMH&G&QRP @aWR MH SRWYUGLOD L YDOLGDFLM
ORNDFLML 6W /RXLV X VDYH]QRM GUADYL OLVVRXUL X 6$' X

5H]XOWDWL LVWUD&ALYDQMD SURYHGHQLK ]D 5HSXEOLNX +UY
SOLQVNLK WHKQRORJLMD D SRQDMYL&H SOLQVNLK DJUHJDW
SRGDWNRYQX LQIUDVWUXNWXUX 5D]JLQH UDVSROR&LYRVWL
SRND]XMH VSDMDQMH QD SRMQX PUHA&X D WND\R {HVPP QMNHIE!
RSHUDWLYQLK WUR&NRYD X SRJOHGX NXSRYLQH HQHUJHQD
NDSDFLWHWD QH YHiUHJ RG WHUHWD
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8 EXGXULP LVWUDALYDQMLPD NDR QDGRJUDGQMD SD SUHGP
UD]PRWULWL PRIJXUQRVWL YHUH GLQDPLNH L LQWHUDNFLMH
PUHARP X VYUKX SRPDJDQMD SRMQRM SUHAaL SUL YUaQLP RSV
]JD LVKRG LPDOR L ILQDQFLMVNX LQWHUDNFLMX L]JPHYX RSt
VSRPHQXWH LQIUDVWUXNWXUH
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,VWUDALYDQMHP SUREOHPD NRML MH SRVWDYOMHQ X GLVHU
GRSULQRVL

3URYHGHQD MH GHWDOMQD DQDOL]D WURANRYD L NRULV\
HQHUJLMH VD SULPMHQRP X SRGDWNRYQLP LOL WHOHNR
]JDVQRYDQD QD 7236,6 PHWRGL NRMD X RYRP VOXpDMX

WUREGNRYH HPLWLMNH&YH]DQH |D RSVNUEX QX&QLP HQHL
GLQDPLpNL PRGHO L]JYRUD HQHUJLMH NRML LPD L]JUDY!
RSHUDWLYQH WURANRYH L HPLVLMX &2

=DVQRYDQ MH VLQHUJLMVNL PRGHO UDVSRORALYRVWL Gl
LOL WHOHNRPXQLNDFLMVNRJ SRVWURMHQMD 3UHGORAHC
NRMLPD VX PRGHOLUDQL LQGLYLGXDOQL L]YRUL RYLVQR
NRML VH X NRQDpPQLFL XJUDyXMX X PRGHO YLd&H KLMHUD!
FLMHORVWL PRGHOLUDQH GLQDPLpPNLP VWDEORP NYDUD

=DVQRYDQL VLQHUJLMVNL PRGHO MH YHULILFLUDQ QD

MHGLQVWYHQ VHW SRGDWDND VD GHWDOMQLP XYLGRP X

(PHUVRQ X 6W /RXLVX X VDYH]QRM GU&DYL OLVVRXUL 6%
SUHGORAHQRP PRGHOX WH X NRQDpPQLFL MHGQR]QDpQI
PRGHOLUDQL LVKRG LVWL NDR L VWYDUQL D SULMH VYH.
HQHUJLMH QMLKRYLP NDSLWDOQLP XODJDQM LWL L RISAHU D
YH]DQLPD ]JD RSVNUEX HQHUJHQWLPD
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60LND .DUDNWHULVWLND XpLQNRYLWRVWL GL]JHO L SOLQ"

RSWHUHGHQMX

60LND .DUDNWHULVWLND XpLQNRYLWRVWL SOLQVNH WXUE

60LND .DUDNWHULVWLND L]OD]QH HOHNWULpPQH VQDJIH L]

60LND 3ULPMHU NDUDNWHULVWLNH L]JOD]QH VQDJH L] JUX

X ]DSDGQRM $XVWUDOLML SURMHNW NRPSDQLMH $%% /WG

60LND 3URVMHpPQH FLMHQH LQVWDOLUDQRJ N: YMHWURDJ

86' > @

60LND 3URVMHpPQH FLMHQH LQVWDOLUDQRJ N: YMHWURDJ

86' > @

60LND 3URVMHpPQH FLMHQH LQVWDOLUDQRJ N: VXQpHYH H

NRSQX X LJUDAHQR X 86' > @

60OLND 3URVMHpPQH FLMHQH LQVWDOLUDQRJ N: VXQpHYH H
LJUDAHQH X 86' > @

60OLND .DUDNWHULVWLND XpLQNRYLWRVWL SOLQVNH PLNU

> @

60LND .DUDNWHULVWLND XpLQNRYLWRVWL JRULYH GUHOLN

60LND .ODVLILNDFLMD VSUHPQLND HQHUJLMH > @

60OLND _.ODVLILNDFLMD VWDFLRQDUQLK EDWHULMD > @

60LND .DUDNWHULVWLND GHJUDGDFLMH FLNOXVD 3RZHUG

EDWHULMH NRPSDQLMH (QHUV\V |]D SULPMHQX X KLEULGQRP \

60OLND .ODVLILNDFLMD KLEULGQLK VXVWDYD

6OLND ORGHO KLEULGQRJ VXVWDYD

60OLND 'LQDPLND SXQMHQMD L SUDAaQMHQMD VSUHPQLND |
60OLND SULPMHU GLQDPLNH SURL]JYRGQMH HQHUJLMH L] 9
VSUHPQLND HQHUJLMH

60OLND PHWRGRORJLMD GLPHQ]JLRQLUDQMD NDSDFLWHWD
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JLQDQFLMVND aWHWD XJURNRYDQD NYDURP RSVNULE

8JURFL QHSODQLUDQLK NYDURYD RSVNUEH WHUHW|
8NXSQL WURANRYL ]D VYDNX PLQXWX QHSODQLUDQ
7LSLpQD $& GLVWULEXFLMVND DUKLWHNWXUD LVFI
7LSLpQD '& GLVWULEXFLMVND DUKLWHNWXUD LVFL
'& GLVWULEXFLMVND DUKLWHNWXUD VD PHYyXVDELUC
SULPMHU GQHYQRJ RSWHUHUHQMD VHUYHUVNRJ QL
3ULND] QDSDMDQMD SRVOX&LWHOMD
' VWRVPMHUQL VXVWDY
836 VD GYRMQRP NRQYHUJLMRP
836 VD GYRMQRP NRQYHUJLMRP L VWDWLPNRP VNO
836 VD MHGQRVWUXNRP NRQYHUJLMRP
*UXSD 836 XUHYyDMD VD GYRMQRP NRQYHU]JLMRP X
(OHNWULpND DUKLWHNWXUD 5D]JLQH
(OHNWULpND DUKLWHNWXUD 5D]JLQH
(OHNWULpND DUKLWHNWXUD 5D]JLQH
(OHNWULpND DUKLWHNWXUD 5D]JLQH
.ULYXOMD NDGH
5DVSRORALYRVW NRPSRQHQWH
9ULMHPH RSRUDYND L YULMHPH SRSUDYND > @
HNVSRQHQFLMDOQD UD]GLRED
NRQVWDQWQD XpHVWDORVW NYDURYD
3ULND] :HLEXOORYH UD]JGLREH X RYLVQRVWL R IDN
)XQNFLMD JXVWRiUH YMHURMDWQRVWL XQLIRUPQH |
ODUNRYOMHY PRGHO , ORJLpPNLK YUDWD
ODUNRYOMHY PRGHO ,/, ORJLPNLK YUDWD
3RGMHOD PRGHOD YUHPHQVNLK QL]JRYD > @
3ULND] NRPSRQHQWL +ROW :LQWHU PHWRGH > @
1$5 WLS 810 > @
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BULND] QHL]JUD]LWRJ EURMD X WURNXWDVWRM IXQ
.DWHJRULMH VD WURNXWDVWRP IXQNFLMRP SULGU
7236,6 SURFHGXUD > @

SBUHGORAHQL PRGHO UDVSRORALYRVWL GL]HO DJUH
%URM SUHNLGD RSVNUEH X |[HPOMDPD (8 > @
1HUDVSRORALYRVW SRMQH PUH&H X LJUDAHQR X PL

"Y7%$ VHIPHQWD SURL]JYRGQMH HOHNWULPQH HQHUJI

DUKLWHNWXUX > @
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6HIJPHQW ')7%$ ]|D GLVWULEXWLYQL GLR DUKLWHNWX
')7$ ]D FLMHOX DUKLWHNWXUX > @
1HUDVSRORALYRVW SUHGORAHQLK $& L '& DUKLWHN

'Y7$ 1D PRGHO

'Y7$ 1D PRGHO

'Y7$ 1D PRGHO

ORGHO GLVWULEXLUDQLK L]YRUD ]D ORQWH &DUOR
.RULAWHQD XQLIRUPQD UD]GLRED ]D ORQWH &DUOT
ORGHO ]D DUKLWHNWXUH
ORGHO DUKLWHNWXUH
ORGHO DUKLWHNWXUH
ORGHO DUKLWHNWXUH
ORGHO DUKLWHNWXUH
&LMHQH N:K HOHNWULpPQH HQHUJLMH X OLVVRXUL X
(VWLPLUDQD NDUDNWHULVWLND WURANRYD LQVWD
YMHWURHOHNWUDQH

6WDWLVWLPND GLVWULEXFLMD JHQHULUDQH HOHN\
9DOLGDFLMD SHUIRUPDQVL QHXURQVNH PUH&H
3ULND] RGVWXSDQMD JHQHULUDQLK SRGDWDND X F
3ULND] WUHQLUDQMD QHXURQVNH PUHAH

VD VXQpHYLP HOHNWUD
VD YMHWURHOHNWUDQL
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BULND] JUHGANH DXWRNRRUHODFLMH

+LVWRJUDP JUHADND QD L]OD]X

6WDWLVWLPND GLVWULEXFLMD JHQHULUDQH HOHN\
9DOLGDFLMD SHUIRUPDQVL QHXURQVNH PUH&H
3ULND] RGVWXSDQMD JHQHULUDQLK SRGDWDND X
3ULND] WUHQLUDQMD QHXURQVNH PUHA&H

+LVWRJUDP JUHADND QD L]JOD]X

3URVWRU PRJXULK UMHEHQMD |D KLEULGQL VXVWD
LQVWDOLUDQLP VQDJDPD 66 L 96 + QDMQLAD WRpPND R]QDpDY!|
%URM EDWHULMVNLK GHOLMD ]D KLEULGQH VXVWD

'LQDPLND VSUHPQLND WLMHNRP
'LQDPLND VSUHPQLND WLMHNRP
'LQDPLND VSUHPQLND WLMHNRP
'LQDPLND VSUHPQLND WLMHNRP
'LQDPLND VSUHPQLND WLMHNRP
'LQDPLND VSUHPQLND WLMHNRP
'LQDPLND VSUHPQLND WLMHNRP
'LQDPLND VSUHPQLND WLMHNRP

'LQDPLND VSUHPQLND WLMHNRP

'LQDPLND VSUHPQLND WLMHNRP

VLPXOLUDQH JR
VLPXOLUDQH JR
VLPXOLUDQH JR
VLPXOLUDQH JR
VLPXOLUDQH JR
VLPXOLUDQH JR
VLPXOLUDQH JR
VLPXOLUDQH JR
VLPXOLUDQH JF
VLPXOLUDQH JF

3ULND] QHLJUD]JLWH IX]]\ IXQNFLMH
1HUDVSRORALYRVW SRMQH PUH&H X (PHUVRQ SRGI
3ULND] UL]JLND RSVNUEH QDIWRP QHL]JUD&AHQRP OR.
3ULND] ULJLND RSVNUEH SOLQRP QHLJUD&HQRP OR.
3ULND] UL]JLND RSVNUEH HOHNWULPQH HQHUJLMRP
3ULND] ULJLND RSVNUEH 2,( QHLJUD&HQRP ORJLNRF
$QDOL]D RVMHWOMLYRVWL V REJLURP QD ULJLNH
.DSLWDOQD XODJDQMD L RSHUDWLYQL WURANRYL

.DSLWDOQ@DPKWIDMBQMD L &2

.DSLWDOQD XODJDQMD L NYDOLWHWD RSVNUEH

HRR2VLMH L NYDOLWHWD RSVNUEH



60OLND 2SHUDWLYRQRLWUNRENRYL L &2
60LND .YDOLWHWD RSVNUEH L RSHUDWLYQL WURAGNRYL
60OLND $QDOL]D RVMHWOMLYRVWL DUKLWHNWXUD QD SUR
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7TDEOLFD
> @

7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD

8VSRUHGED UD]OLPpLWLK SOLQVNLK WXUELQD L]

5DVSRORALYRVW HOHPHQDWD YMHWURWXUELQH
3UHJOHG WHKQRORJLMD IRWRQDSRQVNLK UGHOLM
3RGDFL PLNURWXUELQD NRPSDQLMH &DSVWROQH
3UHJOHG WHKQRORJLMD JRULYLK GUHOLMD > @

3UHJOHG UD]LQD UDVSRORALYRVWL SRGDWNRYQ
8VSRUHGED DVSHNDWD SRX]GDQRVWL XpLQNRYL

X XVSRQX UDGL SRWSRUH VWYDUDQMX HOHNWULpPQH HQHUJLI
LIPHYyX $& L '& HQHUJHWVNLK GLVWULEXFLMD > @

7TDEOLFD
NYDUD

ODWHPDWLpPNL RGQRVL L]IPHYyX NYDURYD SRX]GD

7DEOLFD GHYYHUMMAUHVSRQGLUDMXUL YULMHPH QHUDVSRORAL

7TDEOLFD
7TDEOLFD
7TDEOLFD

9UVWH UD]GLRED
SBUHGORAHQH NRQILIJXUDFLMH IRWRQDSRQVNLK S
SUHNDSDFLWLUDQRVW JUXSH YMHWURDJUHJDWD

UDVSRORALYRVWL

7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD

7TDEOLFD
7TDEOLFD

,QGLNDWRUL UDVSRORALYRVWL GL]J]HO DJUHJDWL
,QGLNDWRUL UDVSRORALYRVWL SOLQVNLK DJUHJ
SBUHGORAHQH DUKLWHNWXUH

&LMHQH HOHNWULPQH HQHUJLMH LJUDAHQH X (85
.UHWDQMH FLMHQD SOLQD>X @VVRXUL X L]JUDaH
J)DNWRUL SUHWYRUEH L] (85 X 86" > @

&LMHQD LQVWDOLUDQRJ N: YMHWURDJUHJDWD S
ORJXUD UMHAHQMD KLEULGQRJ VXVWDYD

BULND] JRGLAQMH SURL]YRGQMH HOHNWULPQH H

80D]QL SRGDFL
80D]QL SRGDFL

QHLJUD]LWD 'HOSKL XOD]QD PL
QHLJUD]LWD 'HOSKL XOD]QD PL

,~T



7TDEOLFD
7TDEOLFD

7TDEOLFD
VD 0: 6(
7TDEOLFD
VD 0: 9¢(
7TDEOLFD

80D]QL SRGDFL

QHL]JUD]LWD '"HOSKL XOD]QD PL

S8pLOQNRYLWRVW SOLQVNLK DJUHJDWD L JRULYLK
NRQILIXUDFLML

S8pLOQNRYLWRVW SOLQVNLK DJUHJDWD

S8pLOQNRYLWRVW SOLQVNLK DJUHJDWD

S8pLOQNRYLWRVW SOLQVNLK DJUHJDWD

NRQILIXUDFLML

7TDEOLFD
VD 0: 6¢
7TDEOLFD
VD 0: 9¢(
7TDEOLFD

7TDEOLFD
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7TDEOLFD
7TDEOLFD
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7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD

SPpLOQNRYLWRVW SOLQVNLK DJUHJDWD

SPpLOQNRYLWRVW SOLQVNLK DJUHJDWD

JRULYLK

JRULYLK

JRULYLK

JRULYLK

JRULYLK

SBRGDFL R QHVWDQNX QDSDMDQMD L] SRMQH PULI

2VQRYQL SRGDFL R WHKQLpPpNLP VYRMVWYLPD 6(

3RGDFL R SURVMHPQRM VXQpHYRM UDGLMDFLML
5D]PDWUDQH DUKLWHNWXUH ]D YDOLGDFLMVNL
=GUXA4HQD PDWULFD RGOXpLYDQMD ]D YDOLGDFL
1RUPLUDQD QHL]JUD]LWD PDWULFD RGOXpLYDQMLE
7HALQVND QRUPLUDQD QHL]JUDAHQD PDWULFD RG
8GDOMHQRVW RG QDMEROMHJ UMH&HQMD ]D YDO
8GDOMHQRVW RG QDMORALMHJ UMHAHQMD ]D YD

5SDQJLUDQMH ]D YDOLGDFLMVNL PRGHO

7236,6 XOD]QD PDWULFD ]D YDOLGDFLMVNL PRGH
7236,6 QRUPLUDQD PDWULFD ]D YDOLGDFLMVNL F
7236,6 QRUPLUDQD WHALQVND PDWULFD ]D YDOL
7236,6 XGDOMHQRVWL |D YDOLGDFLMVNL PRGHO
7236,6 UDQJLUDQMH |]D YDOLGDFLMVNL PRGHO

=GUXAaHQD PDWULFD RGOXpLYDQMD



7DEOLFBGUXAaHQD PDWULFD RGOXpLYDQMD
7TDEOLFDRUPLUDQD QHL]JUD]LWD PDWULFD RGOXpLYDQMD
7DEOLFDHALQVND QRUPLUDQD QHL]JUD]LWD PDWULFD RGOXpL"

7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
7TDEOLFD
IDNWRUD
7TDEOLFD
IDNWRUD
7TDEOLFD
IDNWRUD
7TDEOLFD
IDNWRUD
7TDEOLFD
IDNWRUD

8GDOMHQRVW RG QDMEROMHJ UMHAHQMD ]D PR
8GDOMHQRVW RG QDMOR&LMHJ UMH&GHQMD ]D PR
5DQJLUDQMH ]D PRGHO 5 +
$ $QDOL]D RVMHWOMLYRVWL V REJLURP QD ULI]JLN
% $QDOL]D RVMHWOMLYRVWL V REJLURP QD UL]L!
& $QDOL]D RVMHWOMLYRVWL V REJLURP QD UL]LLI
' $QDOL]D RVMHWOMLYRVWL V RE]JLURP QD UL]LN
7236,6 XOD]QD PDWULFD ]D PRGHO 5 +
7236,6 UDQJLUDQMH ]D PRGHO 5 +
$ $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWL
7236,6 XOD]QH PDWULFH
% $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWL
7236,6 XOD]QH PDWULFH
& $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWL
7236,6 XOD]QH PDWULFH
' $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWLF
7236,6 XOD]QH PDWULFH
( $QDOL]D RVMHWOMLYRVWL SURQDODVND RSWLI
7236,6 XOD]QH PDWULFH
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@ / 'LWWPDU 0 6FKDHIHU 3(OHFWULFLW\ GHPDQG PRGHO!
XQFHUWDLQWLHYVY °~ 6FKULIWHQUHLKH ,QQRYDWLRQV]IHQW.
8QLYHUVLWIW %HUOLQ ,QQRYDWLRQV]J]HQWUXP (QHUJLH

@ 0 6WHHQ *UHHQKRXVH *DV (PLVVLRQV IURP )RVVLO )XI
(XURSHDQ &RPPLVVLRQ -RLQW 5HVHDUFK &HQWUH '* -5&

@ 6 8 .KDQ DQG & $UGLO 332Q WKH MRLQW RSWLPL]DWLRQ
GDWD FHRWOHUSFDG 6FL (QRO7THFKQRRO SS *

@ * 3RQFHOLQ - 'HUDLQ $ &DXYLQ DQG ' 'XIUHQH 'HY}
PHWKRG IRU FRPSIOH [vVA\OWHAV]0]§C v D JvE Jv /PVEGHID %} ]t
19 SS

@ ' 7DODSNR 3:7HOHFRP GDWDFHQWHU SRZHU LQIUDVWUXF
836 /17(/(& ,QW 7HOHFRPPXGS(QHUJ\ &RQI

@ ' 7TDODSNR 6 7HVQMDN 3, QIOXHQFH RI VRODU DQG ZL
VXSSO\ DYDLODELOLW\ LQ1WH CHFRRVLQ@HOHARE RKXWROPHU J\
-DQXDU\N QR -DQXDU\

@ ' 7TDODSNR 6 7HVQMDN 23 QIOXHQFH RI GLVWULEXWHG
RI SRZHU VXSSO\ DYDLODELOLWWIKQ, WH QMFRFR QQ | UDW WBWRXZF
3URW '363SS +

@ ' 7TDODSNR 6 7HVQMDN 3 QIOXHQFH RI DYDLODELOLW\
FHQWHUV ZLWK $& DQG '& DUFKLWHFWXUHR(/P&Q G, PWUUR!
7THOHFRPPXQ (QWMRO\ &RQEHSWHPEHU



@ ' 7DODSNR 6 7HVQMDN DQG + *ODYDV 3&RPSDULVRQ
RI WKH 6RIWZDUH 'HILRUWREF 'DOW &&IRAVHBRDUW 6\VW 7HFKQ
QR SsS +

@ ' 7DODSNR 6 7HVQMDN + *ODYDV 3,PSDFW RI ODLQW
,QWHUQHW 'DWD &HQWHU (OHFWULFBK ,QW D&MLUXFWRIU H
2UJDQL]DWLRQ ODI®W *7HFKQRO

@ 6 (ULFVRQ DQG ' 20LV 3% &RPSDULVRQ R1DWHKO RHK@H E H
(QHUJ\ /IDE 7HFK 5HS 15(/Q@QR ®DUFK S

@ . 'DUURZ DQG2%SRUGWRDQWAHV IRU &RPELQHG +HDW DQG
&) ,QWHUQDWLRQDO 5HSRUW IRU 2DN 5LGJH 1DWLRQD
6HSWHPEHU

@ 7 /RHKOHLQ ®0DLQWHQDQFH LV RQH NH\ WR GLHVHO JH
2FWREHU LQ /DWHVW (366 1HZV KWWS PJLV\V FR
JHQHUDWRU VHW UHOLDELOLW\

@5 OLOOHU 37KH <HDU LQ 'RZQWLPH 7RS 2XWDJHV RI
SXEOLVKHG VUSDQM GRVWXSQR QD

Kwws 272Z2Z GDWDFHQWHUNQRZOHGJH FRP DUFKLYHYV
RXWDJHV RI

@ 8SWLPH ,QVWLWXWH 3URIHVVLRQDO 6HUYLFHV A'DWD
7TRSRORJ\® 8SWLPH ,QVWLWXWH //& "HVW WK 6WUHHW

@< 0 $ :HOD\D 0 0 (O *RKDU\ DQG 1 5 $PPDU 3$ FRPS
RWKHU DOWHUQDWLYHV IRU PDQWH-HOB¥WSUFKE WREE HBIQ
QR SsS -

@ &%7 SOLQVNL DJUHJDWL OLVWRSDG GRVWXSQR (
Z53% *WIIAAAX &X Yul vz hlv Ael VP]V r% E s*r(E 0 =+ ¢l PiiT rv §
« 8r O0JA EerZ]PZ «&r ((1 1V Crlvr}ud3%usr 8§ PYECXZSuo
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@ . ,VKLGD A6PDOO DQG OHGLXP 6L]H *DV 7XUELQHV?3 *DV
RI *76-

@ . $ % 3DWKLUDWKQD A*DV 7XUELQH 7TKHUPRG\QDPLF DQ
$YDLODEOH &DWDORJ 'DWD?® ODVWHUfV 7KHVLV LQ 6XVWLIL
(QILQHHULQJ DQG 6XVWDLQDEOH '"HYHORSPHQW 8QLYHUVL

@ 8 6 'HSDUWPHQW RI (QHUJ\ A&RPELQHG +HDW DQG 3RZH
'"HSDUWPHQW RI (QHUJ\ "2( (( -X 0\

@ 3 *LRUVHWWR DQG . ) 8WVXURJL 3HYHORSPHQW RI D C
ZLQG WXUELQH JHQHUDWRUV"™ ,((( 7TUDQVDFWLRQV RQ 3RZ

1R SS
@ 7RSLU ' AOMLYDF ' B6WRMNRY 0 AS$YDLODELOLW
&RQILIXUDWLRQV %DVHG RQ &RPSRQHQWV 3HUIRUPDQFH
(OHFWULFDO (QJLQHHULQJ “XQH
@ /HH - . 3DUN -< 2K .< -X 6 [/HH -6 A7UDQVIRU
EODGH PRPHQW VLJQDOV IRU EODGH FRQGLWLRQ PRQLWHF
M UHQHQH
@ ,5(1$ A5HQHZDEOH 3RZHU *HQHUDWLRQ &RVWV LQ 3

$IJHQF\ $EX 'KDEL

@ &DUUROO - 0D\ $ OF'RQDOG $ OFOLOODQ ' AS$YDLODEL
ORQLWRULQJ 6\WWHPV DQG 3HUIRUPDQFH %DVHG ODLQWHQ
211VKRUH

@ $ *RHW]JEHUJHU 9 8 +RIIPDQQ 33KRWRYROWDLF 6RODU
$SSOLHG 6FLHQFH

@ :HQJHQPD\U 5 %*KUNH 7 35HQHZDEOH (QHUJ\ 6RODU
9HUODJ *PE+ &R .JD$ :HLQKHLP SS



@ - & %UXQR / ODVVDJXpV DQG $ &RURQDV 33RZHU 4XD
*DV 7XUELQH &RJHGHQBWLRIHBYODPRZHRIO4 XDOR - Ss +

@ 0$5 'R IDVFLPHQWR /' 2 5RGULJXHV ((% * ( & 'RV
9HOiIVTXHV DQG 5D 0 &DUULOOR AOLFUR *DV 7XUELQH (
7XUELQH 3HUIRUPDQFH  (UQHVWR %HQLQL ,QWHFK2SHQ

KWWSV ZZZ LQWHFKRSHQ FRP ERRNV SURJUHVV LQ JDV W
HQJLQH D UHYLHZ

@ % 3HWHUV . 'LHOPDQQ &DSVWRQH OLFURWXUELQHV
ILTXLG )XHOV RUNVKRS RQ (QHUJ\ (IILFLHQF\ (PLVVLR
7TXUELQHYV 7HFKQRORJ\ DQG 2SHUDWLQJ ([SHULHQFH 2FW

@ &DSVWRQH A&DSVWRQH & OLFURWXUELQH 7HFKQLFDC

@ 6KDK < 7 A7KHUPDO (QHUJ\ + 6RXUFHV 5HFRYHU\ DQG
JUDQFLYV *URXS %RFD 5DQWRQ )ORULGD 86%

@ . 'DUURZ 5 7LGEDOO - :DQJ $ +DPSVRQ A&DWDORJ
7HFKQRORJ\ &KDUDFWHUL]DWLRQ + OLFURWXUELQHV: &
3URWHFWLRQ $JHQF\&RPELQHG +HDW DQG 3RZHU 3DUWQHU

@ ) /HFFHVH A)XHO &HOOV 7HFKQRORJLHVY DQG $SSOLFD!

@ < 6DKOL % =LWRXQL DQG + %HQ PRXVVD 36ROLG 2L
dDQND\D 8QLYHUVLW\ -RXUQDO RI 6FLHQFH DQG (QJLQHHUL

@< 0 $ :HOD\D 0 0 (O *RKDU\ DQG 1 5 $PPDU 3$ FRPS
RWKHU DOWHUQDWLYHV IRU PDQWH-HOB¥WSULFKE WREE HBIQ
QR Ss -

@ 6 &XUWLQ DQG - *DQJL 37KH %XVLQHVV &DVH IRU )XH(
6DYLQXWHO &HOOV %UHDNWKU 7HFKQRO ,QVW

s~

ino
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@ :HLGQHU ( 2UWL] &HEROOD 5 'DYLHV - A*OREDO GHSO
FHOOV: MRLQW S5HVHDUFK &HQWUH -5& WKH (XURSHDQ
VHUYLFH GRL

@0 $MPDO $ 1 1 DQG <sQW 3% QBRP7TURQGRO7THFKQRO SS

+

@ /HDK 5 %RQH $ /DQNLQ 0O 6HOFXN $ 5DKPDQ O
OXNHUMHH 6 6HOE\ 0 A&HUHV 3RZHU BWHHO &HOO 7H!
7UXO\ &RPPHUFLDOO\ 9LDEOH 62)&3 (&6 7TUDQVDFWLRQV

@ * 6FKLOOHU 33URJUHVYV LQ OHWDO 6XSSRUWHG 6ROLG 2
RQ (QHUJ\ ODWHULDOV 2SSRUWXQLWLHYVY DQG &KDOOHQJH\

@ ,QWHUQDWLRQDO (QHUJ\ $JHQF\ 35HQHZDEOH (QHUJ\ (V

KWWS ZZZ LHD RUJ SXEOLFDWLRQV IUHHSXEOLFDWLRQV S

@ 0 ODMXPGHU 6 *KRVK 3HFLVLRQ ODNLQJ $OJRULWKPYV
6SULQJHU%ULHIV LQ (QHUJ\ '2, B

@ $ 5 ODMHHG 1 0 6DGLT 3$YDLODELOLW\ 5HOLDELOL
BWDWLRQ  7UDQVPLVVLRQ 'LVWULEXWLRQ &RQIHUHQFH
7'& ,((C3(6 ,((C SS

@) OXQWHDQX & 1HPHV 37KH ODLQWHQDQFH 6WUDWHJILF
30DQW *HQHUDWLQJ 8QLWV" 2SWLPL]DWLRQ RI (OHFWULFD
WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 'DWH 0D\ S

@ $ .DJHO ' %DWHV . *DZHOO 3% *XLGH WR *HRWKHUP
*HRWKHUPDO (QHUJ\ $VVRFLDWLRQ :DVKLQJWRQ ' & 86%

@ 0 *HKULQJHU 9 /RNVKD 3*HRWKHUPDO +DQGERRN
*HQHUDWLRQ™ (QHUJ\ 6HFWRU ODQDJHPHQW $VVLVWDQFH

s~

inod



7KH ,QWHUQDWLRQDO %DQN IRU 5HFRQVWUXFWLRQ
*URXS 86$%

@ + /HIPDQQ ' &LWULQ 3)LUVW WZHOYH PRQWKV RI RSHL
3URMHFW $ +LJK 3UHVVXUH 6XVWDLQDEOH DQG (QYLURQP|
RI WKH WK ,1$*$ $QQXDO 6FLHQWLILF &RQIHUHQFH ([KLEL

@ + =KDR 4 :X 6 +X + ;X & 1 5DVPXVVHQ 35HYLHZ RI F
SRZHU LQWHJUDWLRQ VXSSRUW"~ (OVDYLHU $SSOLHG (QHL

@ 3 'HDQH % | *DOODFKyLU 33XPSHG +\GUR (QHUJ\ 6WRU

ZS3S%oeWII }IXIEPIiIiIXiiiTlI0006iiiod06i0606XZ «iid

@ /L /L /LDQJ :HLJXR /LDQ +DRMLH <DQJ -LDQIHQJ
&RPSUHVVHG DLU HQHUJ\ VWRUDJH FKDUDFWHULVWLF
FRQVLGHUDWLRQV $'9$1&(6 ,1 *(2 (1(5*< 5(6($5&+

@ $OMRKDQL 7DZILT 7KH YO\ZKHHO (QHUJ\ 6WRUDJH
DQG $SSOLFDWLRQV LQ ORGHUQ 3RZHU B\WWHPV ,QWHUQ
LMRHH

@ =DPDQ 0G $EGXOODK $KPHG 6DEELU ORQLUD 1X\
6XSHUFRQGXFWLQJ ODJQHWLF (QHUJ\ 6BWRUDJH 60(6 DQG

@ $OMDQDG $KPHG 2PDU S5RVPDULD G5DVKHHG ORKD¢
&RPSDUDWLYH VWXG\ RI VXSHU FDSDFLWRU DQG EDWWHU\ I
&($7

@0 & HRFBHVVHVVPHQW RI EDWWHU\ VWRUDJH WHFKQROR
6 X VW DYLIRD QR

@ ' $NLQ\HOH - %HOLNRY DQG < /HYURQ 3%DWWHU\
DSSOLFDWLRQV ,PSDFW LQ VWD@QGI DORRYP SKRVRRYR GW D L#F



@ *- 0D\ $ 'DYLGVRQ % ORQDKRY 3/HDG EDWWHULHV IR
(QHUJ\ 6WRROJH SS *

@+ .HVKDQ - 7KRUQEXUJ 7 6 8VWXQ 32&RPSDULVRQ RI (
VWDWLRQDU\ VWRUDJH LQ, (R &RQDUG IMKESUJI\ V\ R/ HPI ~ SS

@6 $QXSKDSSKDUDGRUQ 6 ©6XNFKDL & 6LULVDPSKDQZ
HFRQRPLF DQDO\VLVY RI WKH EDWWHU\ EHWZHHQ OLWKLX
DSSOLFOOMHUIRIQ BURFRIGLD QR & SS +

@ % %DQHUMHH A)HDVLELOLW\ RI 8WLOLW\ 3URYLGHG
5HSRUW:?3 (35, 1RYHPEHU

@ 0 3HKQW 0 &DPHV & )LVFKHU % 3UDHWRULXV [/ 6F
AOLFUR &RJHQHUDWLRQ 7RZDUGYV 'HFHQWUDOL]HG (QHUJ
+HLGHOEHUJ

@ % )RUWHQEHU\ 33RZHU 4XDOLW\ LQ ,QWHUQHG 'DWD &t
S3URJUDP

@ 3RQHPRQH ,QVWLWXWH &RVW Rl 'DWD &HQWHU 2XWD
OLFKLJDQ 6%'

@ (& : GH -RQJ 370 9DHVVHQ “'& SRZHU GLVWULEXW
(1(5*< .(0%$ &RQVXOWLQJ

@ 0 5DXVDQG 36\WWHP 5HOLDELOLW\ 7KHRU\ + OR&HOV 6V
(GLWLRQ ~ -RKQ :LOH\ B6RQV ,QF 1HZ -HUVH\ 86$%

@ 5. OREOH\ *0DLQWHQBYEHWXRGDPHOYWDONU %XWWHUZ
,6%1 869%

@ % &KULVWLDQVHQ "~ 0775 07%) RU 077)" £+ $ 6LPSOH *XL(
QEZSS%o*WIlloJu 0o uueX }lul o}PluSSEruS (rusSsS(rPu] rsS}r( JouE r




@' aoOMLYDF *:9MHURMDWQRVQD DQDOL]D WUR&AGNRYD Sl
'RNWRUVND 'LVHUWDFLMD 6YHXpLOLAWH X =DJUHEX )DNXC

@) $UQROG $ %HOLQIDQWH ) 9DQ 'HU %HUJ ' *XFN DQ
HITLFLHQW IDXOWHRPW HHRWMHD/O&\RIPS XW  6FL LQFOXGLQJ 6.
, QWHOO /HFW 1RWHWR®LRLQUIRGPB\WLFV:

@ . 'XUJD 5DR 9 *RSLND 9 9 6 6DQ\DVL 5DR + 6 .XVKZD
3'\QDPLF IDXOW WUHH DQDO\VLV XVLQJ ORQWH &DUOR VLPX
5HOLDE (QJ BRQ@V 6DQR SS +

@' &RGHWWD 5DLWHUL 3([WHQGHG )DXOW 7UHHV $QDO\\
&LWHVHHU

@3 =KX - +DQ / /LX DQG 0O - =XR 3$ VWRFKDVWLF DS
ZLWK SULRULW\ (DD QYW BWRIQDE QR Ss +

@< ) /L + = +XDQJ < /LX 1 ;LDR DQG + /L 3*$ QHZ ID>
G\QDPLF IDXOW {NWISI® DI OLVIMRIDD Z R ®® Ss +

@ ; OHQJ 6 :DQJ 32SWLPDO 5HVHDUFK RI (TXLSPHQW 0DL
&DUOR 6LPXODWLRQ °~ WK ,QWHUQDWLRQDO &RQIHUHQFH |
&RPSXWHU (QJLQHHULQJ ,&00&&( Ss +

@70 &RYHU - $ 7KRPDV A(OHPHQWYV RI ,QIRUPDWLRQ 7K
6RQV ,QF 68"

@ 9 <DNRY\QD DQG 2 %DFKND 37KH FRPSDULVRQ RI KROW
IRU VRIWZDUH IDL@X8BHMR BNM KR BYBIIRF - SS *

@.' ODNDWMDQH 1' ORURNH 32&RPSDUDWLYH VWXG\ R
VPRRWKLQJ DQG VHDVRQDO DULPD )RUHFDVWLQBMKRUW W
*RY &RQWURO )LQDQF YOPOUN ,QRWLWSWLRQYV

@ ( \ 6BWHOOZDJHQ / 7DVKPDQ 3$5,0$x 7KRHUGIRGHOW IV
$SSO )RUARDVWSS %
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AN iR Dt 60TXMAIdaXiITEUBO OAXEBIX0060UDXITIXETIUOBOXEOIX6660DOIdAX006UOGS
D/E 06X0B8TIX{I6UNd 006X3060XTIoUBSXi0iXBATUOBXOIOXAATUBOXOidoXiioUOd

SRWUHEQH 9 EDWHULMVNH UHOLMH ]D NRQILJIXUI

VHu €E }( Tss”doDt s i Dt s T Dt s i Dt s 0 Dt s fi Dt

AN Dt r OX3TEXODXOITXAED IX010X167T 1Xi0iXiAd6 IXTIOXAGT

AN Dt OXoTiXiof OXiIT6XAdI AXT66XfA60 IXATIXT76 iX6RAdXIiiT 1606Xi76

AN T Dt 6X0idXiii AXO8TXATT TXB0iX0iT IXi66X606T ORN6X000 iTOXARAO

AN T Dt 0X7606Xdfn OXB860X868 TX00AXODI 0006XTif OAXAOT fiTX0600

AN 8 Dt dXB6iX0066 IXi{0iXain IXTATXATT 0iX0068 AAX301 8iXiid

AN R Dt IXOAAXOT0 iX083Xifd iT6X008 AOXATI d8Xioi ToXoii

AN O Dt IXT8IXIfi AT6XTiI6 600XoTi do6XIiit TTX0RAT i6X3a8T

AN 6 Dt IXITaXTIT iT6X6606 60i1X6606 TAXOIT TiX187 f6X0i16

AN Dt X111 fiAXITT ATXTIT TOXIinAi inXi160 iTXodn

AN Dt i0TXoii 0iX80617 TAXiT6 TiIX8nad [iXaif fIXART

An il Dt i0TXiol 608Xi8d i6X0Nno iAXOAR iiX0id fiXono

AN i Dt i8iXiid A6X0660 i8Xoii iTX0618 iiXooi fiXTAo

An T Dt iTiXoio 80Xiid i6XAil iiX701 iiX16n X001

AN T Dt 80X0di1d 19X 818 i8Xadno iTXiio MXinf oXiol

AN i Dt 0iXiin TAX70i [iX681 fiXoail 0X016 0Xiiod
AN iR Dt OAX O i6X1006 iiX0id iiXn6o6 oXoii 60XB800

o
ox
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s" i Dt s i Dt s 1Dt s i Dt s d Dt s fi Dt
AN Dt r 11 X@X DO 6 XX UM XIOTOXATIX I DI XOTIXTOTIKDDOXOTOXHOAUOOT
AN Dt ITX060Xi0OXJITWBNKOATXTITAXOAOUWXDIOXOTOXATAXI®I I XT{dXOINNBIGTX6006XA010GXKITIoXiIdaUOT
AN T Dt fIX03AXOIOXIAOWBKIIGXAEIXBTTUKIAOIXTISXOGIXKIAOXTOTXTTIWBAXO60TXEETUBTIOBX86IXTITUIT
AN T Dt OXOITX{TOX06B6UOXTOOXT0TXT188IXIGITXTAOXIAOWOIGOX TSI XOTOWBXOO60XATOUIO 68XTT1TX8O66UIT

AN Dt 0X001X0AAX180TUIXITOXAOGIX0O60XIGTIXATIXBTTUOITXOITXEETUOIGOX06TXAAOUBMOXATIX0TOUIG
AN A Dt AXTIOXTOTXBH6O0UDXAGTXTTIXiITTUTITIOTXO6TEXOOAUOGO606IXETEXI01U0I0IX0060X6iTUBBIXAdIX6ioUINR

AN o Dt iXTOOXIIAXAGTUB®ASXBITXO06UTIIiAXTOOXATEUT®AXGAOXTITUOBAXOITXITAUAGAXOIOXT08UGT
AN 6 Dt iX8I3XI1T8XIMOUAGETX66IXA6TUIS (1TXT06X3006U385XE0iXATEUGBXOT6Xi16U0IMXdiiXE5TUIs
An B Dt 168XT1IX88TUTT  [0iX181X688UTI6IXARGXIABUGITOXBOEXOTOUIGRTTOXTiITUIS 16X61TX366UBI
An B Dt TA6XIATXAGIUSG [11X006X106U0IB0X3NGXA06U0BXiToXiAOUI®X60iX30TUITT0Xi168X0616UTHA
An i1 Dt 110X 81IX0i1TU66  {1TX61TX01U60 8i1XATIX660Uii 11Xi66X06AUBBXIGTIX360UIaAXITOXATTIUGE
An i Dt (6OX0638XAITUIT  6iX0TAX611UST 16X 831 KiNMOICHNORMIONE|X 10 UidX 51X 063U 68X A1IXAi16U06
An {7 Dt 100X00fAX0ITUTG  03X0I0XIATUBT 16X TITXITTUTE 16Xi00X301UBDXiI06XAIIUBTITIX00TXAIAUSI
An i Dt (16X0810X61aU0T  86XTOXI66UAGTIXTI6X61TUI6 T0OXORAIXEIiUBXI6IX38TUIGITX0T0X6ITUIT
An {8 Dt X OTIXTITURAT TAXT166X1A0U0OIBXT66X8ATUBGOXATOXIATUABXOR6XT6TUOAIXE66X0610U6d
Anfi Dt 3iIXBIGXATTUGG TOX66EXTT8UITI6XI0AXKIEoUBITOXTTIX66TUISIXETIXATIUNT (IXIATXEITUAR
s 0 Dt s 6 Dt s 6 Dt s 6 Dt s il Dt
AN T Dt 0iOXAOTXTIOAUOMIXNOOXDTOUINMGAXIioXTIoUTEd TidoXANOXOTOUdMXEiIOXATTIUTO
AN Dt T0IXT00XABAUGIDOIXOTTXIdTUTOIOXTATXATIoUTT {1TXAGIXATIUBGOXTITXTAOUDI
AN T Dt fTOXTOIX61iUBT 00XOOAX ATUTAROX OTIXOTOUOGD OOXTIOXATOUIDXONOXAAGUITO
AN T Dt ATXT0OXTOTUIO OiXATOXTIOUGBOXBAOXIATUGT TAXIOAXO0OBTURKXIiIoXiioUiTo
AN 3 Dt TOXAIAXOATUOD TTXO8IXTITUBSIIX6iIdXATIUTD TOXBTOXI0BUMIXAOOXARABUOT
AN A Dt TOXi0TXiodUIO TO0XT00XdioUTROXOiI6XTO0UAJT TiIX00OXDBO6UDHAIOXiIOOUTO
AN O Dt TIX6ATXAIOUBO TiXiioX0060UBIGXBOIXIOTUTT fOX63XTAOUOXKOGIIXTITUIT
AN O Dt fOXTIATX60TUMAG 6XiITOX T AOUOGBOXOTiIXOO6UIO (0XToXTAOUITKO00XIATUIRA
AN B Dt fOXABOXOBTIUTT TOXIBIXTATURAIIAXGBTXE6TUGD IAXIIOXTATUTBXITOXIAOUOO
AN B Dt iAX6ATIX0TOUDBO iAXTAOXTOOUTTOXBAO0OXO0B8URAT OXAOIXTOOUIDXiGTXioTUBD
ANl Dt fOX0ioX06TTUOO i0XATOXTdTUBBOXII6XdOAUTI {IXOTTXTOOUATXTIAAXITOUTI
AN i Dt fOXT60X0i6UIT6 (TX00IXTIBUOATXTOTXOQIUBT iTX60O0XTOTUIdXAIOXITOUBT
AN iT Dt fIX701X06ioUid (iTX00iXTiAUIGITXoafAXdAoUOGA (TXIAGXTIoUIBIX063Xd06UGbO
AN i1 Dt fTX81TX6i6UBI ITX110XTifUIS iiX0i6XdiiTUI6 FIXTTTXTTIUGGITXORATXBTAUII
AN id Dt [IXAOOXOIAUAT 1iXi00XTTOUDBIIIXO66iX6d6UI6 {iXi60XiOOUODKIioXdiiUdR
AN iR Dt fiXoi6Xo6iiuTA TiXTiITXiTTUAT O6XB8i0X0681UbGI OXAATXOAOUBIXI66XO606UOGD
s™ iiDt s™ i1Dt s” {iDt s™ idDt s ifiDt
AN Dt ([ TOXTOIXTIAUIT 66XI6IX0fAOUABOXAEOXATIUDTX60TXTiITUGBXTAAXIAOUTO
AN Dt OO0XAOAXATOUIIRAXOOOXAOEWBMXiIoIX00iUBDXOOXI6AUGRNOTXTEOUIT
AN T Dt TOXOIIXATOURAGTAXGAAXTITUOGI®XOIOXO0BTUTBEXOTOXTIOUITIGXToiXTooUTA
AN T Dt TIX0066X0iITUIO IMXd0IXIAOGURAMB®XTOTXOTOUT®Xi1dX0T6UTDXDioXAidUAdo
AN 9 Dt TOXTOOXITAUBOTAXiIOTXOOO6UATXBBIXTECOUMIXOIOXTIOUTMXOTAXDiTUOT
AMfA Dt TIXT0iXT06UO00 TIXTTOXAAAUITOXTI0O0XO00IURGXDOIXBTAUI@IXOTOX0ABUTI
AN O Dt fOXAOOXTAGUAGAXO0OXITOUGRAXOIAXOOAUIGXKTOTIXODOUI®KDTIdX0ioUOS
AN 6 Dt iAXBABTXOTGUOGIAXTTOXOA6UGAXEOTXTATUINOXAFIXBAAUDXI1iXE66TIUBSE
AN 0 Dt fOXOAOXOTAUTIIOXTITXTIOUTTIITXBATXOIOUIGX0IO6XATIUGBXTOBXiIdOUIT
AN G Dt {TX6TIXi60Ui0 iTX008X0BTUABX I i6XTOO0UGNMXO66AXEO606UTIKITOXOITUGD
AN i1 Dt [TX060XAOTUOGIITXOTOXIdO0UBIOXTOAXOATUIGXBOTXTIABUTEX0T1aXTHIUIT
AN T Dt (IXTAOXTI0UIA TIiX0IdX0ITUTITIXAATXTIOUBIiXiiiX6TIUGIIXO66iX6E0oUITE
AN T Dt f[IXTITIX86AUBT ITXBOTXTIGOURIGXOTIXO0ETUOGIGXTOOXTEOUIOXDIOXTITUOGI
AN T Dt {iIX00IX00iIUOGBITXITOXAIAUOBIOXO666XIATUII OXOOAXOATUBNiI10X06BUI0
AN jO Dt O0XOAOXABIOUID O6XTIOXTiITUTO OXOAAXO0IOU®KOITXTIoUOAXaTiXd60iUDR
AN iR Dt OXOTAXO6O60UDD OXATIXTIOUOOOXTITXOAOUOOXITIXTITUODXBATX006UOD
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(85

It iDt iDt 1Dt oDt ADt
il OXITIXTATYIT 6X000XAAUIIX6A6XOA[IUITIoX66X01|UITIOXEBTXiTiYII
0ii OXTTiIXT100PiliiXioNX06qUATX0i16X60gUITioXOeNiX60pUdIXT60X6dAUOI
fiii oXoio6XiTiWiliixXioiXiiiulii iiXaioXiiiyii iAXoATXiliWiiioX666XiiiUil
ifii OXTTOXAAIUIINAXAIIXOAIUIIAXATIXO6AIUTIOX080XBI[UTITIXOAOXTIATUII
ioii iiX00iIXiToWoioX06iiX0ioUiioXoliXoToUiiiiXi6oXioiYoiiXidooXioiloi
Tiii fiXxatoXoiiWiiiiXaieXoiiWPiiioXTioXiiiyiiioXiioXiiiyiiTiXinéXiiiyii
[N {(IX00IXTATWUOITXO0O6IXTAIYOTNIXiTiXaioYiiTiXiTiX6ioYiiTAXioiXaeiiloi
TAll (IXTOTXOoRATWITTITIXToIXOAIPIiiiXiioXTATYII TTXTioXTAIYii ITXiioXTATYii
Tiii i0X606XTTIUITOX00XTTTIUIITOXddoXTIIUINOXBiITXiiiYiiTaXaiTXiiiyii
TATi foXioiXTATWIIioXToiXTAIYiiioXToiXTATYIIToXiiTiXoRATYiiToXiiiXeniPii
diii ioXooiXiiiliiioXodiXTiiPiiioXaoiXTiiPiiioXadiXiiiPiitoXioiXiiiyii
It oDt oDt oDt oDt iiDt
il {OXTToXoITWIIMIX31oXTAIPITTAXTTIoX0AIUITOXAATXOAJUIITXiooXTAIYII
0ii IMXiTiX00AYTITIX86NXT0dUANX0i6XA0PUIXATOXODIUATXidoXABTUDI
fiii TXiTaXiiiUfil ToXAsoXiTiUIioXoiXiiiyiiioXiodXiiiWiiiiXiioXiiiU|ii
ifli TiXO6AOXIATUITOXO0RAXTIIUITOXBOTXiIAIUITOXEO0TXTATUIINIXiI68X0AIUII
ioii 10X06NiXaigUiioXoniXoiguUiioXNidaXoogUddXnioXoopUdiXiodXiiiyai
Tiii ITXIAOXTIIYi1 ToX01TXd1iPiiioXoiiXaiiPiiiiXoednXoiiUiiiXodAXoiilUii
[N TAXT0IXOITUONBIXAO6XAOIUTEXNOOXAOMUIGXAEOXAOAUIMNIXiaXToOUDI
TAll 10X000XNTIUITOX600XATIUTIIXTTOXOATYIITIXTTOXOATWYITTiXTToXAAIYIi
Tiii TOX6iITXi1iYii T0X660XdiIUIIGX000XAiI[UITI6XO688XAiIjUIIdIXE060X0iIUITI
TATi TOXiTiXoAiWiiToXiTiXoniWPiiriXAoiXATTPiiiiXAoiXAiiWiiitXAoiXAiiPii
diii 16XioiXiiiyii1oXioiXiiiiiioXioiXiiiyiiioX660XaijUiidoXo660XailjUii
It iiDt iiDt iiDt ioDt iADt
il TiIXAo6XANIUTIoXi60XATiUIiToOX0iTXoeiiPiidiXiToXiiiyii oiXaioXaiiJii
0ii TAXidiX6dTUAioX6068XH6O[IUBIXMOTIXABIUTATXAIoX0d[USXT0iXB6]UAI
iiii TiIXAdIXiiiYiiiiXo660XiiiUiidiXiooXiiiPiidiXao6aXiiiUiivodXoliXiiilii
fAli TOXT86XO01IUITNOXT66XO0TTUIBIXOIAXBAIUINTXATOIXITTPIIoTXAToXiiiUIi
[l TOXTIOXO0TTYOIOXTTOXOITYOIBTXO60TXioqUIdTX006TXidgUIdOoXiToXdbiUobi
T TOXAOO6XOIIUTIoXA6OXO0TIUIdTXTOAXTIIPITaTXTOAXTTTPIIooXiioXaiiJUii
iTii TTIX0ioXT106UOiI6XidiXiATYOIOXT0iIXIATYOBOXABIXOIBUSOXDBdX0Ii6UDOI
TRl TAXoOiXiiiPiiiAXodiXiiiWPiidaiXiAiXiAaiPiidiXiniXiAiPiioiXiAiXTAaiWii
T T0X060X0iIlUTIoX660XO0T|UIIOXOABXTITIUITOXOASXTIIUINGX6AGXTITUII
TATi TOX3060XTAIUTIOXB6066XTAJUITOXBOO0XTATUTIOXB860XTAIUIdIXAioXTiilii
oili T0X0060X0iIlUTioX6060XA1|UIdIXO1T1XO6TIPITTIX01IXO0TTPII0IXATIXAI1WII
iobd
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It iDt iDt 1Dt oDt ADt

il i X010XB6AUIIMXATIX60AUITTIXTAOXAAAUITOXTOTX80IUITAXI06XHBITI
0ii IX600XT6qUAIXi1i6X000UJTOIXO60TXOTOUiodXATOXi6aUIdXi60XiTil
fiii IX1iTXaiiufii iXinaXiiiyii oXiToXoiiYii 6XodAX0oijUiinXiooXadii
ifii IXO600XTTAMYIIdX00TXTTAMNITdX00TXiITAUITAXABIX00[UIDXATOXiif
ioii IXTT0X0iiyio nXidoXnigUONXiooXAigUADXAiMnXo6TTUIGoXdiAXoTi
Tiii IXONOXO60JUITIXOROXO06IUIIAX608X0IIUIIAX608X011UIIOXBiIoX00I
T IXOTOXiIIAYIAdTIXoioXiiAWPIo 0XidoiXioNUdioXidiXioAUdIoXoioXTiil
TAll OXIiAXiTAWYIl oXIiAXITAYII 0X06iX66MUIDBX0OiX60fUIDOXOBIX6AHUII
Tiii 0X060XiofUiioaXd68XiojUiidXd60XiollUiioXaoiXoiiJiioXaoiXoii
TATi OX0660XioMUIBX6068XiofUIBX660XionUIBXidiXiiAWii 6XidiXilfl
diii ﬁXT'I'TXf)OillJii AXTTTX60iIWii ﬁXT'I'TXGOiLlJii AXTTIX60iYii 6XoiiXoiil
It oDt oDt oDt oDt iiDt

il AXO60IXBTIUITOX060XBIfiUIBXOTIX66AUIIOXTTAXOO6AUIIGXI0O6XO606MUII
0ii 0X0iI6XTQUNGXiBTXAOTUAODXOONXOpUIBXoATXidgUIBXBM6XH6D
fiii OX116XT11Yil 6Xi66X01iMIIoXi00X0iiIUii6XoeTiXaiiWii 6Xi6iXTiiy
ifii oXfnioXiinJii6XanoXAoliUibnXioiXiinPii 6XidiXiiAWiiiiXTnoXo6dn
ioii 0X006NAXITAUOOGXAOAXITAUOGOXNNOXATPUIBXARIXATOUIBXOTIXOTT|
Tiii 0X0ioXooUiioXioiXoiiWii 6XioiXoiliPii 6XiTiXo6iWii 6XiiiX00il
[N 0X0iI6XTTTPO66XO660XTONMNUNOXOO0XTANMUAGXOO60XTOMUMNXIoaXTHI |
TAll OXITIXTATYIT 6XiiiXTAIYiT 8Xi106X0oiAUII6XTI06X0TAUIIOXT006X0TN
Tiii 0X00iX0iiIJii6X6006XiTiMiioXd0ooXiTiUiioX806XiTiUiiiiXd0iXidi
TATi oXioiXitAWii 6XidiXiTAWii 6X6006XiAlUIIBX006XiNn|UIIGX6006Xifi]
diii 0XoiiXoiiPii 6XoTiXoiiWii 6XoiiXoiiPiiiiXaonXoTiUiiiXdoAXdii
It iiDt iiDt iiDt ioDt iADt

il 0X00iIX00MUIiIXOABXOAIUIIIXAGTXAIUIITXTIoX0TIYiiiiXiiiXoeiiu
0ii (IXAITXTTTU[eT iiXi0AiX80qUAiXioiXidoWioiXoTAXiTiYidiiXi66XfAdg
iiii fiXioTXiiiUfii iiXoiiXoeiiyiiiiXiooXaiiWPiiiiXoeanXiiiWiiiiXadioXiiiy
fAli (iXi60XT1o1WIiiXiooXioIWPiiitXiTiXo6AWPIIITXIAIXTTIYIT iiXiAaXTiiy
[l {iX60TXT101WU0GIX60TXTI0IYAGIXOTIX0OUIidIXOIiX00UIdiIXDiIIXBAO
T {[IXT60X0d1IUINNTXT60X001UITITX00TXA0IUITNTXOOTXAOTUINTIXOTAXATI]
imii {iXiooXT0iWUodiXaiiXiiAYSTiiXdiTXiiAYoiiirXoooXiofUGdXdd06Xi00
TRl fiXoioXiiiiiiiXoioXiiiyiiiiXioAaXionUiiiiXidAXioAUIiiTXioAXion
T {[IX001X101WI1iiX00iXidIPiiiiX6A6X60|UIiiXBAOX601UIiIIXBMAAXA0I
TATl {[iXi6oXioAUIINiXTd0XioAUITIiIXidoXioAUIiXT60XioAUINIXiTaXTiiU
oili {iIXooAXOTIMUINTIXd0AXBTIUITITXTITXToiIUfiT iTXTiiXTdiUfii iTXTiiX1diU

o

(@]}
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't iDt iDt iDt 3Dt ADt
Al X 08IXTTAUINIXBOIXAIAUIIOXTT6XOIANITOX6TIX68IUITIXB0iXiiiUii
o1l (iXB666X0TTUBIBXIOAXTIdJUADXG6OTX06{UTDXI0IXIBAUODOXIGTX60gUTo
i OXOTIXAIIPITTAXAIdXTTIPII6X88IX61IUITIXida6X0iiPIITiXTAdXdiiPii
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a,92723,6

'RPDJRM 7DODSNR MH URVHQ OLSQMD JRGLQH X 2VLNMN
XSLVXMH NODVLPQR RGMHOMHQMH GUXJH JLPQD]LMH X 2VLMF
X 2VLMHNX JRGLQH 1D (OHNWURWHKQLPNRP IDNXOWHW X
JRGLQH L VWMHpH WLWXOX GLSORPLUDQRJ LQ&8HQMHUD HOHN
ILUPL (76 )DUDJR JGMH UDGL QD SRJLFLML ,Q48HQMHU % SURN
(PHUVRQ 1HWZRUN 3RZHU X =DJUHEX JGMH UDGL QD SR]LFL
VXVWDYH QDSDMDQMD X WHOHNRPXQLNDFLMDPD |D UHJLM>
EHVSUHNLGQLK QDSDMDQMD L KODyHQMD X SRGDWNRYQRM |
$IULND JRGLQH SRVWDMH JOREDOQL %LG ODQDJHU ]D SR«

JRGLQH SUHOD]L X NRPSDQLMX $%% QD SR]JLFLMX JOREI
VUHGQMH QDSRQVNH VXVWDYH EHVSUHNLGQRJ QDSDMDQMD X

3RSLY REMDYOMHQLK UDGRYD

' 7JDODSNR 7HOHFRP 'DWDFHQWHU 3RZHU ,QIUDVWUXFW X
$& 836 ,17(/(& ((( BFRWWVGDOH $UL]JRQD 86%

' 7JDODSNR 6 7THAQMDN ,QIOXHQFH RI 'LVWULEXWHG 3RZH
RI 3RZHU 6XSSO\ $YDLODELOLW\ LQ 7HOHFRP ,QIUDVWUX
'"HQPDUN

' 7JDODSNR 6 7THAQMDN ,QIOXHQFH Rl 6RODU DQG :LQG 3
6XSSO\ $YDLODELOLW\ LQ 7THOHFRP ,QIUDVWUXFWXUH ,17

' 7JDODSNR 6 7HAQMDN ,QIOXHQFH RI $YDLODELOLW\ RQ
'DWD &HQWHUV ZLWK $& DQG '& $UFKLWHFWXUH DQG OLU!
,((( 2VDND -DSDQ

' 7JDODSNR 6 7THAQMDN + *ODYD& ,PSDFW RI ODLQWHQD
,QWHUQHW 'DWD &HQWHU (OHFWULFDO ,QIUDVWUXFWXUH
3URIHVVLRQDO &RQIHUHQFH A2UJDQL]DWLRQ DQG 0DLQ\
2VLMHN &URDWLD



" 7TDODSNR 6 7TH&AaQMDN + *ODYDa &RPSDULVRQ RI (OHFW!
6RIWZDUH '"HILQHG 'DWD &HQWHUV 667 ,((( 2VLMHN
+ *ODYD&a ) =RYNR S5LELO ' 'RULU ' 7DODSNR 'HYHORSH
VWDQGDUGV 667 ,((( 2VLMHN &URDWLD



&855,&8/80 9,7%(

'RPDJRM 7DODSNR ZDV ERUQ RQ WK RI -XQH LQ 2VLMHN

KH HQUROOHG LQ WKH FODVVLFDO GHSDUWPHQW RI WKH 6HF
HQUROOHG LQ WKH )DFXOW\ RI (OHFWULFDO (QJLQHHULQJ L
(QILQHHULQJ KH FRPSOHWHG KLV HOHFWULFDO HQJLQHHUL
HDUQHG WKH WLWOH RI (OHFWULFDO (QJLQHHU ,Q WKH VDP
ZKHUH KH ZRUNHG DV D 'HVLJQ (QJLQHHU ,Q VKH ZHQW \
WR ZRUN DV 3URGXFW ODQDJHU IRU '& SRZHU VA\VWHPV LQ WI
IRU XQLOQWHUUXSWDEOH SRZHU VXSSO\ VIVWHPYV DQG FRROLC
(XURSH OLGGOH (DVW DQG $IULFD ,Q LW EHFDPH WKH JO
VROXWLRQV ,Q KH WUDQVIHUUHG WR $%% WR EHFRPH W
IRU OHGLXP 9ROWDJH 8QLQWHUUXSWLEOH 3RZHU 6\VWHPV LQ
ZRUNYV
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