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RQGD NDGD MD QLVDP

, ]J]D NUDM KYDOD GUDJRP %RJX =QDP GD MH VYDNL PRM N
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6SDYDQMH

6SDYDQMH MH UHYHU]JLELOQRAE AR YSMHREXTS VWID QRE K WNR
HQGRJHQLK LOL HJ]JRJHQL K SRIGEBYDWOM L S DRI GNAWINAMDIMWIXY O R
ILJLRORANLK L ELKHYLRUDHORILEDYDRFHRELOMBABQRQUAHD RIW LY C
SRORADMHP L IDWYRUHQLMPRPILWE GXELORAH EG WE]L WERHQD G X
REOLND RG YUOR SOLWNRJ GR YUOR GXERNRJ VSDYDQMD

3UHPD HOHNWURIL]LRORANDP V. SHLYKHYM R UDHO QLM HREL QM H &\
UDSLG H\H PRYHPHE@RQ UDSLG HWVPRLWPHQWLMHNRP 5(0 VWI
PRJDN SRND]XMH EU]X L GHWMDNURRYLVYL DD © M LY G MW BUUHLO XD BV R
RpLMX QHSUDYLOQR L XE SRR IGQWLNH WODNQ SEDNRYHU \
QDMpH&EGH SRMDYOMXMX VQRWLGLMH6(0 QW D @ WD GLRVED WEOIRJ D
GLVDQMH L SXOV WH QLALDNGALWMX. XWSBRNDYD 8VE5DINWNVWQRVW
ILJLROR&NL KLSQLPNL PLRNOR@OBLMD @DMWNDRM® MB(/H XVSRUI
HSL]JRGLPQR VH X HOHNWUR HQ FHOMXRIDU BN RRJ H\(\*H QDS Y 8 B YIR
PRYMHN SURVSDYD QDMGXAL LR GRRANR]L GR GHOM QNHIGV P D Q!
VPDQMHQMD IUHNYHQFLMH TG.LVI/@MDML WH MQRUHEROVORUL L]
PLOQXWQLK FLNOXVD NRMLDWH G R QDDONRM} IVM PRI X (EJ@RIEE S M L
DURXVDO3UHNLGL VSDYDQMD RELp @RI WWWIHWXQ IQ M X RLO XN @ DWHINRX
SRPLFDQMHP WLMHOD BUKQWHN/QUE V&DGD DDV DM D QM D
QD 60LFL

Ciklus4 ' Ciklus5 !

Ciklus2 ' Ciklus 3

Ciklus 1
Budnost 4

REM A
NREM 1 1

NREM 2 1
NREM 3 4

'
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1
'
'
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Vrijeme

60LNOWDGLML VSDYDQMD 3UHKDHWRHAKRDBYHMRKXEBE KR/ WDFWV VHI



1D UDVSRGMHOX VWDGLMD VSDRDQMGREW I8 R ¥ HMWH AW NLYFDR.
FLUNDGLMDQL ULWDP WHPNHNRWX WH RNRRIOHFEHDI DXV L P\DSIWHD O@N
VSDYDMX L]JPHYyX L VDWL QMDBRXSQR R (GLRVEHP S ¥ SDDINDR RV RE
VSDYDMX NUDiH QHJR PODQWMRAUDPRWYRA R GREH L RERBHID/VEDY
VWDGLMD GR GDQDV QLMH GRWSPQRWHWVD B3 (0 VSHIBALMD XV )
LQWHJUDFLMX SDPUHQMD SRBRD I8HRGM B NHRQ I HWELY®URVIWQ N |
JODYQD XORJD VSDYDQMD XWBHR&MWDNDNKD Q DI LSPLMULRG B R&G DY
QDVWDYOMDMX SURYRGLWR ILYMROORANIDR KRR IRAVDNV D S P DRV X (i

5HIJXODFLMD EXGQRVWL L \X3\DHY SRS R ONDH LWIO-R HHHQYD RIDHD YN
FLMHORP PR]JX 1H X UR Q WM SIXIMEKY N WA VAD S RWHBX. X ® Q X L
GLMHOH VH QD GRU]DOQL HXWUBRKL SEMUNRWD WQHEIFKID LKY.
PR]JDN L NRUWHNYV 5D]CRNMXMWX QB POLRWW B DWRSLHANMBHN RFD Y D Q
EXGQRVWL DNWLYQH VX PR ®FHP HYHUFN piNM H NJR METHUDIW piNK L b |
MH YD&DQ ]D UHJXODFLMX LMPIMHQH BXWUREODYDQMDHIQ EXPHISG (0 V
X SUHRSWLpPNRP SRGUXpPpMX EDIDPILORPORRHG [RMDH PWAR NRU W BI N
SRQVX IHXURQVNL SXWHBPYDRGIXaSQILND BERG YRVAD 6@ LFL
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BOLNDHXURQVNL SXWHYL DNWNMBOQLY DMQMBINRP D EXGQRVWL L E
%) ED]JDOQL SUHGQML PR]DN $&KDPLRDREWWANRPQD NI$Y4HC
WXEHURPDPLODUQD MH]JUB MHYIHHLVWDP VO URVSK@LQU D+ OD
25: + RUHNVLQ 0&+ KRUPRQQRMIS*NROHFEQYWDOQD SHODQNY H
'$ + GRSDPLQ /'7 337 ODWH URRIGARLY D O/QHDJI P HSMWVE X Q@ R OMRE] J U D
1$ + QRUDGUHQDOLQ 9/32 RI®SURPWMW HDIO QRO SDBROWLpN
3UHX]JHWR VD KWWSV ZZZ FKHN/RHDW EK IDUWDHE [QHW KIR KWW SNW\ FF
DVFHQGLQJ DURXVDO V\VWHP $GDSWHG IURPBILJ B



NWXGQRVW L VSDYDQMH UHJIXWCHR PQUNXGKXKMBQRYHIQ KR FGHVRH/
&LUNDGLMDQL VXVWDY SRWLHY BRGIGIRWWMW NR A NFRRPU IG DD |
VXSUDKLMD]PDWVNH MH]JUHDWKNFRGEDOORXVRMH SREUBNMW LN
VSDYDQMHP SRYHUDYD VD GXOWNNMHRREXNMSQERDWMDD VP DQIMGM
GMHORYDWL |[DMHGQR LOL \WWXOS.WDW R MNHIH® R HR G HIXOOIRRIM X E.

VHJ g Cirkadijana

Wiscla poreba 12 16 20 24 4 8 12 16 20 24 4 1]
za spavanjem | 1 h 1 1 1 1 1 1 ] 1 1 | pemecya
budenja

Cirkadijana
4 8 12 16/0 4 8/0 4 8 12 16/0 4 8  promocija
Budnost Spavanje Budnost Spavanje spavanja

Niska potreba T
7a spavanjem

60LN®WMHFDM KRPHRVWDWVNRJ QRAMWNDGERDPDRARW H/ X¥YWDXY B WX
KWWSV Z7ZZ PGSL FRP KWP

ILMHPQLFL L ]QDQVWY HQ RPIL QNDXOR pEMOLNKQV. STHHF 5M R B [RIRY/DW
SRUHPHUDMH VUHGLQRP RU RWXW R 9 M®ILi DG X E L QU WS DAWO GM D
SRGUDADMH D QDSUHWNRPYWEKQRQRRMRAES R LSUMRE H VOU R/X PL
,JXPL QDSUHGQLMH WHKQRGORIX. RRRJIX{DY DMX KRERXWRODNQMH |
WLMHNRP VSDYDQMD L ERO MWD YD) XML WHIY QQ MNHU B R Y HB BIiIRWD
PHGLFLQH VSDYDQMD 0HGILVIFQ S OLSYDY RGQR WOHR YRKEVSH F
PHGLFLQH LQWHUQH PHGIMH Q8H®HXD\WORNMEHMH RSWRGIL ®BOOUL
PHGLFLQH VSDYDQMD EDY H U/DHQ SIHRY H @E IMHP P Q&IHWDS R B M WHL & D
NRMH VX SRYH]DQH VD VSDYDNRWHRWH V8 WUNDRGIRM V8IUD NE\LIM D J
XSLWQLFLPD |D VSDYDQMH L BNROLMRPIQ RRWPD |8 R A PJ WHIl LALRFH p
SULPMHQRP UD]JOLPLWLK XU HJIDWHN R\ X UBBINKLHKY L @ WO @ HIQ FLH/U

SRUHPHUDML VSDYDQMD

$PHULPND DNDGHPLMD PHGLFLQH YB®LYQK MTEMPHNEL00 DM H
OHYyXQDURGQH NODVLILNDFLMH 1$RM H PHLHGNDWDS/EOWDE K D G RFX Q

$$60 SRUHPHUDMH VSDYDQWNXIUXBDLUBRMK VIODWHKQR V
GLMDJQR]DPD SULND]DQH X 7DEOLFL



TDEOLFOIHYyXQDURGQD NODVLILNDFLMD SRUHPHUDMD VSDYDC

6NXSLQD 'LMDJQR]D

1HVDQLFD .URQLpPQD QHVDQLFD
.UDWNRWUDMQD QHVDQLFD
'UXJL SRUHPHUDML

SRUHPHUDML GLVDQMD X VSDYDQMX 6LQGURP RSVWUX
6LQGURP FHQWUDOQH DSQHMH X VSD
+LSRYHQWLODFLMVNL VLQGURPL X V&
+LSRNVHPLMVNL VLQGURPL X VSDYDC

+LSHUVRPQLMH FHQWUDOQRJ SRGULMHWOD 1DUNROHSVL
1IDUNROHSVLMD WLS
,GLRSDWVND KLSHUVRPQLMD
.OHLQH /HYLQRY VLQGURP
+LSHUVRPQLMD X]JURNRYDQD GUXJRP
+LSHUVRPQLMD X]JURNRYDQD SULPMH
+LSHUVRPQLMD X]JURNRYDQD SVLKLM]
6LQGURP QHGRYROMQRJ WUDMDQMD

3RUHPHUDML FLUNDGRMBPRIDWM VPRI NDAQMHQMEL
3RUHPHUDM JERJ XUDQMHQRJ
3RUHPH(UDM ]JERJ LUHJXODUQRJ UL\
EXGQRVWL
3RUHPHiUDM QH VDWQRJ FLUNDGLMD
3RUHPHUDM ]JERJ VPMHQVNRJ UDGD
3RUHPHUDM ]JERJ SXWRYDQMD

3DUDVRPQLMH 15(0 SDUDVRPQLMH
5(0 SDUDVRPQLMH
2VWDOH SDUDVRPQLMH

SRUHPHUDML SRNUHWD X VSDYDQMX 6LQGURP QHPLUQ
SHULRGLpQD SRNUHWDQMD QRJDPD W
*UpHYL X QRJDPD WLMHNRP VSDYDQM
%UXNVL]DP WLMHNRP VSDYDQMD
S5LWPLPpNL SRNUHWL WLMHNRP VSDYD
%HQLJQL PLRNORQXV WLMHNRP VSDY
SBURSLRVSLQDOQL PLRNORQXV QD SR}
SRUHPHUDM NUHWDQMD WLMHNRP
PHGLFLQVNRJ SRUHPHUDMD
SRUHPHUDM NUHWDQMD WLMHNRP
GMHORYDQMD OLMHND LOL QHNH WYL
SRUHPHUDM NUHWDQMD WLMHNRP VS|

2VWDOL SRUHPHUDML VSDYDQMD




I1HVDQLFD

1HVDQLFD MH SRUHPHUDM NRX\.SDM CRDILYADWHX SR RGE BBV
UDQRMXWDUQMLP EXYyHQMHP VDYRERMPJIXiQRFERI SROMQQUFH X|
XPRUQD SRVSDQD MH VPDOMNQR\NRIQ RPH QW N B PLEBIQHDEMR RSN
ALYRWD 2VREH V NURQLPQRPHQHIHRADMM AR MPD MPMWVRS D QD
GRN RVREH VD NUDWNRWUDMMRPD QH RBQ LIFR A VHPHBM XV LPHSWDRA

SRSXODFLMH 6 PDWUDSRIE XDV NDH VDMK P DS QB & WADSWRH) L U L
ELRORAND SVLKRORAND LWRFRMROIKD REUGIM B4 MBR MSHMPHFIXSL
SRQDEDQMX ]JERJ DNXWQH QHVDQLFH pPpLPEHQLND

IDUNROHSVLMD

IDUNROHSVLMD MH SRUH P H.iND KIMK\M IS FIVM RFPOD NM Bl ONRWHWDP B L
VH SUHNRPMHUQRP GQHYQRP SRR®SDFRAIOH XN DNRDSO A R YX VLV
KDOXFLQDFLMH 7LMHNRIDEDQ B VR R UM VM XQ D W [BHESMHEN ® H Q
NDR JXELWDN VYLMHVWL VFMNKEBDQR QISDNROXSY bMRR R VH E.
GLMDJQR]D QDUNROHSVLMHNRR MRY QD BEM 5 DNIRG/DV SRAHRRE S|
GUXJLK EROHVWL 3RVMWIRMH P M{LDSIR DQR NFDPE SN XMXDSIR Y U
RUHNVLQD X FHUHEURVSLQWOWRS WHNOMHGQQRY VIR BKKRMISM\
XJODYQRP QRUPDOQH

6RPQDEXOL]DP

6RPQDEXOL]DP LOL PMHVHpDUHIMY QRH SIS0 FSHDILLIW R/FSLY
NDUDNWHULJLUDMX QHA&H O NHHQYH MHNRRP QWSD KD@EMDW R M H L KIRIG!|
VSDYDQMD MDYOMD VH QHSSWSXQRI XDEKY HMDWH & D SIPDVRE R RD W
SULVXWQL VX MHGQRVWDY.QV DL ®EDNIREAMIQR SAPNDIOHIML) B RV H ] D€
RNROLQH WH VSRVREQRVW SBRRA@HPMD R GERENID E XUMHIE P YWDH k
X RGUDVOLK RVRED

6LQGURP QHPLUQLK QRJX

6LQGURP QHPLUQLK QRJX LOUHEPBODM (MNERERY M HEROH B WHS
SRNUHWDQMHP QRJX X PLURROKMQLIEBEMDHYVWH]LMPBEDV R PERWH\
PLURYDQMD WH RVRED RVMHUPRROBMWADQMHDMDNRPHAWR I RYHD



VDWLPD WLMHNRP VSDYDQMBRWHXWH P RJX 38R DMHQWR LSRN Y.
D ULMHWNR GQHYQX SRVSDQRVW

6LQGURP SHULRGLpQRRBRNDHWR®WMD QRJIJDPD WLMH

6LQGURP SHULRGLpPQRJ SRNUGMID ®MDS R B HPRD DWL N R S R\PRY
HSL]JRGH SRQDYOMDMXiiLK W IMAHNRPR WS SYD & MSIR N U H /N XIGRWDI
X]JEXyHQMHP RSVWUXNFLMVNRPERSOOIMRP WLMHMRBPQRIDWH B
XpHVWDORVW SHULRGLpQLEMIRNM HIVR GV L NKHRIG B D \ACIWM [ WYB-Di DL
VH 8DOH QD QHVDQLFX LOL UMM RKMBANDM & RHQY IO & SRMB SRR |
RYRJ SRUHPHUDMD SRYHUDYD VH V GREL

S3RUHPHUDM VSDYDQMD ]JERJ VPMHQVNRJ UDGD

3RUHPHUDM VSDYDQMD ]JERJ VFRNHXYXORY HIDROON R DLW B DG
YUHPHQRP VSDYDQMD L EXGB\XWLD G Q L3I NROIR PUDIE MIROQH

QHVDQLFD X UDJ]GREOMX Q DAHNRFARMHURAP §RWSDIMOIWI K UO [LGR
EXGQRVW

2G SRUHPHGDMD VSDYDQMD NFDQM VMDD Y HWHDV VQ MAIN RAPS V
QHPLUQLK QRJX

2SVWUXNFLMVND DSQHMD WLMHNRP VSDYDQMD
'HILQLFLMD L HSLGHPLRORJLMD

2SVWUXNFLMVND DSQHMD VRIEWRMNRAE W$ Bt EVGOSHM SR SRCHPDAY
SRUHPHiUDMD VSDYDQMD X NIRBHRQER S XDWDYGM B Q RIPL HRRQIMH.I §
JUDND QDMPDQMH VHNXQ G LW RMMGINRPQ MBDXPURWX MH 15DV F
LVSUHNLGDQRVW VSDYDQMDYV IMPRR M HRQHHY § B WSRWISHLQRV \M U Y L
SRYH]DQD MH VD VPDQMHQR FY DNVNDOOLMUHQAL R PG RV I L FFIH UNE L
PHWDEROLpPNLP EROHVWLP DR YQHHMURCRYRUWRERWWILHQMLPD L S

SUHPD VWXGLML L] JRGLILPISWRPHLEOM XY 05 R MMXHEIN HPZX
PLOLMXQD LPD VLPSWRPH XPNHWHQH GRPW M®DNPHD Z0$HNY DOHQ
SUHYDOHQFLMD RYLWVRKSRENVHUDML LLYPSROX XHWPMEHAR M RE



VWDULMLP RVREDPD WH PX®NPOPMEKLEFPD VH |DGEWHELMBRISRND EU
H SRYHUDR L]PHyYX L RYLVQR R GEREMX. SASHRCXO HQ F 8 MUHR M &
SRYHUDQMH EURMD SUHWLOLK RVRED

5L]LpQL pLPEHQLFL

YyLPEHQLFL UL]LND ]D UD]YRMIRFPMH MLYUR P M HQIS URLP M H)G
VSRO GRE UDVD L JHQHWMNDY IS S G MWLSRR VL MCS ROWE B RIFQGHN L K
DONRKROD SULMH VSDYDQW®VWH RSVWUXNFLMD L NRQJHVWLM

OXaANDUFL LPDMX YHiUL UL]JLNUDMUBDPHRNR 2BX]H ROB0 B QD L3
SRVOLMH PHQRSDX]H 6PLDV\RIUDUV H. 8D XH G PANRWSIRIM]QLK KR U

9HUL UL]JLN LPDMX VWDULNMID SOVMWDHQW LK RVREDEJZR®RP]L
PDVH PRJXUH MH GD VH VPI/OWRWHE IXOQNFMD RLEQLR SXWBYD
X DQDWRPLML JRUQMLK GL&®LRDSXWVHX DA GIR YWHHIDQ WH SR ® P
SRYHUDYD PRIXUQRVW NROIRSYRVIVMHEKIMH TOLIQH K KB XWHYD] &R/
L YHUD SULPMHQD OLMHNRNRB WID RFFFXEAWMDDOXQRPAGMHORYDQMHP

5D]JOLNH X UDVL RpLWXMX ©BYNDR VDDOLN H2 &$ DVDHD W R RILIM
3DFLMHQWL VD 26% RP PRJXPHRNLW IWINQ R B INDLRV &VNR V XOSWBR B.M H C
JRUQMH L GRQMH pHOM X VSMLU WIXR HQHK QVRRAI) HCEX S O NNLIFQADIN RGLH
JERJ DQRPDOLMD L NRQJHWDLMIXIPRH DRHQMIMY BR 3 QLIKQ 5WW |
KUNDQMD L 26$ H

6WXGLMH SRND]XMX YHiUX XREVYWBORYPD28H MK \GIRIMHGL LI
SUHGLVSR]JLFLMD ]D UD]YRM 26%$ H

3UHWLORVW MH ]JDMHGQLpPND RFRELGW XB i MPHQID F L KHH @B
RSiH SRSXODFLMH SURQD&R DX MH POPAMNDUHED IQRUWDIARX 26 H C
RQLK SUHNRPMHUQH WMHOHMWKQPIXWNAUQKDVH p YN KR HEUIBW LM |
8HQD QRUPDOQH WMHOHVQH PSWHWLAHK B HYH RBRM HRSK QD |
,70 RSVHJ YUDWD VWUXNDERNRYRY:B5VHRRSHY DRGKMNDYDO Q
VH NRULVWLWL L QRYLMD DQWR R/XKRR PIMHJUL MWNDX R B LI IENALMTH

ERNRYD WH YLVLQH :++5 LQGH S NRE QIMHDOW VIQHPD VEIRELH %!
WUEXKD $9, L LQGHNV NRO@XVWRGWNL & JRGUBP WIYL JRUF
ELOL VX SRYHUDQL X SDFLMKSQBWR SNRRAVHWILALD/M R 6BEX.OMHAaM D
26$ H QLARP QRUQRP ]DVLiHRRRPHWDERIO NLNVILN ER OHY WDBD X



RP BWXGLMD QDYRGL GDMWAMDQWRRS RHW MRMV N BV L RVEL
NDUGLRPHWDEROLpPNLK EROH3IWEROERQHNB L\N D BMBR PG B O QR
VX DVLPSWRPDWVNL WUHEERVYBDWOWLY BQOF26EDX26$ H1MM SU
VPDQMHQMH WMHOHVQH PDVKH WHARPR ]\DP D Q MA-REMHG\R MHHDW
DSQHMD KLSRSQHMD LQGHN®BS$ $#+]DNRML R]QDpDYD WH&LQX

3UHPD :LVFRQVLQ VWXGLMIL]ISXX 4D pWDI®RM X2 65 MVWRIG YOHIS X
SXaDpD 3UHWSRVWDY GA\DDX\BD G & X4 R]LLKR S XW/RIFHDRY BYFDADH V W
XWMHFDM QLNRWLQD QD VSDYDQMH

3ULPMHQD DONRKROD SULMH WHIMWHQ & DV DR B WM HFNRDP
SRGDWDND R GXJRURPQRP X6 MiH F D MDD P RIORRIX RO R VM RGIMX
VUHGLAQMHJID &LYPDQRJI VXMW DYWP DRIIKEND [HNHW L YHURGYAV RILHEQ L
GRYRGL GR DSQHMD WLMHNPPONRRRDQIMDY HiiDY D 154G DLOWIR-D Q M
NLVLNRP SRVHEQR SDFLMHQWLPD MNDRIRL HKW pAH LV DPIDW XYV R B1% XD
VSDYDQMD SRYH]XMX L OLMXARYLMKRGILERSIXS MWD IVKEIPK B ROEWR \

(WLRSDWRJHQH]D

2G JRUH QDYHGHQLK UL]LpQL® bM P E&H) SND GRRR\RH B QR $ M
NDR &WR VX X&H &G ULMH O RR MWHH WIH YQROIDOXIP]i (R R R NJARRJU QYRELIKNIG N & Q |
SRGMH]LPQH NRVWL 1DY HhGIE QH DI RWIRPX MK B GRMMCLIOMK R
RVWDORJ SRYHUDQH UD]LQH @B WMXQBRPXRNRRQD QR MR QW/WRD!
.DGD VX SDFLMHQWL EXGQL RR@LPRRILXDSBRRHQMYBWALHQIMKL BR
QMLKRYX SURKRGQRVW DO D DWWLHNDRPX \L'S B MIRNKIV R LRSS Vi IV Y KINL
DNWLYQRVWL PLELUD JRUQMIL K B ILGHKDNL Y DS R RIRXY Q DAV BW/ULK B R i DG
A8GULMHOD 7DNRYHU R RMREDNFDMID WP R ElH QOHAN B WEDX E X
LQVXILFLMHQFLMRP NDGD GRRIN]S BHRP B RNV WEIXI X i LKQ2HS V. W U
SXWHYD X]JURNXMH KLSRSQRGIN GARLEXSBEMER N R M% X PRQN HPRWH
JRUQML GLEQL SXWHYL L RARMI XD GHYRQWH NLV LEWDR RY LV L
VPDQMHQMX SURWRND JUDNDH X S®ER MBIQDND NFOM26 ¥ R BHAX S



Adenoidi

6OLNBQDWRPVNH DQRPDOLMH X FPROOMMQDRYDWRPAASDRP $ 1RU

% 7LSLPQH PDNVLORIDFLMMON@H QERBPD OGMHRLPHIQRPQOSFMHH LP S

VPDQMHQ UHWURJORVDOQUDOQDLDQEIBOKBQRWWR VR X SFBRWH]L
NUDUD L RNRPLWLMD PPQOGGEXGDH UKW S RBDSROREDMODL ]|
KLSHUWURILMD DGHQRLGD PDNURJORVLMD

3UHX]HWR L XUHYHQR VD KWWH®WGZZZ QDWXUH FRP DUWLFO

SDFLMHQWL VD 26% RP LPDMIXRY B¥IN XJQ PLUNQ XX W DR YWRWD ENRD@ILC
8JURN MH SRQDYOMDQD KLSRONNLUMUVLRGQRVWR NWOLOGQDVENRP
KLSRNVLMD GRYRGL GR SRYHRDYM®DWILP/SIRA LY WH HDVNDV L YSHRRYWH

PDUNHUD 6WDOQR SRY HIPND] X/NM R STRAY IHINDXQ B N IL WHREQR V W
XULQX 26$ SUHGVWDYOMWDVXEQWHEPY NRMEEOKK QLIVINRH XS

FLWRNLQL DGKH]LMVNH FREHAUKOHH X NRNVOQMAH. ML VD MON&IGH
26$ X]JURNXMH YDVNXODUQR UHPRGNOLMRQWRML HWIFPWER Q!
DWHURVNOHUR]H L DUW H+J LN M HR YKXH [ oHU WH QH MHO RA. RN X O D |
NUYQRJ WODND 3DFLMHRPW26 ¥ IR XM B MNQWRHPU IG RJ LWWIHN ] D
NRURQDUQLK DUWHULMD BMDINHRQ WD VREDG D Q RIRXNGIRAL \QH RY
26$ HL SRYHUDQH VPUWQRVW ]JERJ IDWDMHQMD VUFD

OHWDEROLPpNL VLQGURP NDUBNGHRLIMDUDMXKIXOURWND RV
NDUGLRYDVNXODUQH SUR PHHQHHON IDNRDa MARL \ER D H WM YXDARMERYI®DD KILC
QRUQD KLSRNVLMD SRYH]|DQDNNMHUNIDLVWRHQBEIMORVWL SUQ MO/
KLSHUNROHVWHUROHPLMRP MKIQ3HUWULNM 8 GRHRYVGHHL \ORB R 8B E
+'/ WH SHURNVLGDFLMRP OLSLGD



.OLQLpND VOLND

6LPSWRPL 26$ H VX KUNDQMH GOYWAWANQR MWV DIEBNRIP VEXOM
JX&HQMD IUDJPHQWLUDQR VSSFOWIIOMY W S U H\® DIFHLLMH-DNVG QHY Q
VSDYDQMD LPDMX SUREOHPP VB DMDIMD QWA P OLQ R G XPRQID
JODYREROMH ORJX ELWDBNWYXIWPD Q RN HDRMIH M H Y H\
PRIJX XWMHFDWL QD SDFLMHQWFRYL MDQYBRWRNUXEMRWH SRVDREL
UD]JGUD&OMLYRVWL L pHVWLRJISUFRPWHQ B P D QUIHGE FOQE&B&MD H
7DNRYHU pHVWR SDVRW\WG G H SICHALIMH W DRI WILHERB D Q M H ¢
QDYLNDYDQMD QD L]JRVWD QIDN YLMEVOB]PSRWEAHPRYMW MP H\EBS$ >
SVLKRPRWRULPNH L L]YUAQNWXG®PLIMEB MMHMH GO MBRX RE Q F8]
MDYOMDMX L VLPSWRPL ER®&H Z86L XN R NMGIMXP %M X MR YSHRIN@DYOH/GH
L PHWDEROLPNH EROHVWL

'LMDJQR]D

'LMDJQR]D 26$ H NDR L VYDNH. BDG WHH FE FEGNWDNLM IR DL QDA
SUHJOHGRP 2QL VX YDAOQL RISURERMROMOQE M HQWMDJIQR]X

8 DQDPQH]L MH YDAQR SUHS®IQBVSID FLM 8@ RPN XY DWEID X
V XVQLYDQMHP L RGUADY D QEHELXSDYDQND LSNRISRYE GBALWH W |
SDUWQHUD X]HWL KHWHURDQDPQH]X

)LILNDOQLP SUHJOHGRP PRAHRVMHSRSXPQNDWW D X PoS% N DL
! FP X 8HQD ,70 VWXS$MPQM )ULHGPDQ NODMNGIRR DXFIWWI L QR
SURQDYHQH QHNH DQDWRPV O VIQRRDPLLWB LPD ) MWCPONHNY D |
SRORADMX PHNRJ QHSFD WHK RIQEFE\Q QD ¥ RQKNMWXU M HRJU R DD |
SULPMHQMLYDWL L ODOODPSWDWXSRODYVNRMD LM DVNRNMDOMHP Q|
RURIDULQNVD 6WXSQMHGEDPMHWIUNMEDV)ULNGPDIQLLSAO.M D]D



stupanj I stupanj IIa stupanj ITb stupanj ITT stupanj IV

60OLNPULHGPDQ NODVLILNDFLMD 3UHX]HWR L XUHYHQR VD
KWWSV 727ZZ VFLHQFHGLUHHAW6FRP VFLHQFH DUWLFOH DEV S

stupanj I stupanj II stupanj I11 stupanj IV

60LNDDOODPSDWL NODVLILNDFLMD 3UHX]J]HWR L XUHYHQR VD
KWWS SLH PHG XWRURQWREBHRQ YHOWKEHYHDB WK I$QIHD/ABRBYV HR &
W KWPO

1DNRQ IL]LNDOQRJ SUHJOH GD GRWRWMHON XW HDVIHS @ & N KQ\DR
(SZRUWKRYD OMHVWYLFD SR WSNWRWRX THR FRPRYIX iOYDYDXESF
XSLWQLN WH 6723 %$1* XSLWOQLN RBDEXSSURPLMH®GEWD GURL
RGQRVH QD VYDNRGQHY QLIKVW.YLXDFR® D GR S SRLRVFHIGIRROOM®B!
YMHURMDWQRVW GD ]DVSHQBUBORJI+ R]Q DHNDXYDDRUIENRRM H U Q X

%HUOLQVNL XSLWQLNDWMNERMILPHL IDWIMIMR MULINDIGWRE WSID Y [
SUHWLORVWL L KLSHUWH®@ILMLAH NBWR JRRUS RIH VEB]IYRUM BEBN LP
H 6723 %$1* XSLWQLN VBDBBEAMHGWWIBIR P BUD NFOMBILHLO L Q|
QD KUNDQMH XPRU XRpPHQH WM@RMKX GZUDORD BRIWVWHIUY VVW]
SDFLMHQW LPD YL4H RG SRMNMUGIJDNREDIRP RBID HREGDRLWHB &N X



3DFLMHQWL VD SUHNRPMHUQRR G QHMQRP $R\2SH XRE B X ilX |
GDOMQMH SUHWUDJH ]D SR\WRYELEMGRMIVIQRGS H MG R WWIDIDLPND
SRQRYQRJ SUHJOHGD RYLVWRMHNR]R D QVDHIA ISUIL VX ASMRR L. NR
VH PRAH XSXWLWL QD SROALRRVQRHEWDILWX SROLJUDILMX LO

3ROLVRPQRJUDILMD SUHG BWPR]XMBJODW QL7 RWIH) EMHGR|Q
NRMD VH UDGL X FHQWUX ]DRERELEYRXVORIYRDRED B RGWGDGH
SUDUHQMH KUNDQMD SRNUHRWDSUMWRXNXUDRBIXLBRYWARKQB]SO
HOHNWURNDUGLRJUDP (.* HOHONWNWRHRRANKNORRIDPP (2¢(* WH |
(0* 60LND SULND]XMRPRIRVBDRINL QDOD] SROLV

60LNBMROLVRPQRJUDIVNL ]DSLV SDHEVMH®BAD ¥V BasH R PHWIRMIH NeRHQ
VSDYDQMD OHGLFLQVNRJ IDNWOWHWD X 6SOLWX L .%& D 6SO

8 SROLJUDILML VH QH UDGL BRO(*UDOEMD(* RNVLPHWULMD
PRJX UDGLWL NXiL DOL MWDMMQR BBMIH/ QD ALIMNHRY M/RNERDWEBVH. W |
VX GRVWXSQH NXiUL UDGH VHYXMWH 2B B NDHR GBI \NPRS IN I/GDS ROVAL
YMHURMDWQRVW GD LPDMX Q6& SUREBDRP ) ML R R GXU BRIW WH F |
VSDYDQMD 3ROLJUD | IMHD YHE S GBRRI Q D WIS DD QUHHSRUAXRE R & H
SRUHPHUDMH NDR &WR MH SWUMRGRFQRSHRNDDHADD GRN QRYDP B
X EOD&LP VOXpDMHYLPD 26$ H



‘D EL VH SDFLMHQWX GLMDUQRVWEGRYBRDMM Q6 $NXJ L MRHILD-NX. |
JRGLQH 1D SROLVRPQREWDDELML LOL SROLJUDILML W

X ¢« SUHWHAQR RSVWUXNFLMSRLMDWHKVISQCUDFLMVNLK GRJDVYL

X * SUHWHAQR RSVWUXNFLMSMR VD WKN\VGLUBPE DWAWOWMHL G HEIR KD § L

X GQHYQD SRVSDQRVW VSDYDQMHDEH] RGPRUD XPRU LOL

X EXYyHQMH VD |DGUADYDQMHP GDKD GDKWDQMH LOL JXaF

X XRpHQR JODVQR KUNDQMH SUHNLG GLVDQMD LOL RERM

X DUWHULMVND KLSHUWHQ]LWV@LWIRUHP B HD M- LD V B R IOHRR IHN

PRAaGDQL XGDU NRQJHVWIWDR RWDWIA M HQM H WILHADQ DLER O

SUHWHAQR RSVWUXNFLMYVNQHWHV SKILSTRS @WVMD G RJBXTMQ M
QDSRU $SQHMD MH SRWSXQH RGHVWDIQWHNKREPRWRNEXQG NI
+LSRSQHMD LPD GHILQLFLMHD V3UE B RN pKILGIR SGHH MDL MIPNDI) M H
QDMPDQMH WLMHNRP VOMKXQDBYLLGIQBXOMHNNY VRNLYMMRP R
X] UHVSLUDFLMVNL QDSR W MNX\QGELMHGL XYG 5D MM LQLWNRIPL S R

'LMDJQR]D PRUD VDGUADYDWIR H MOV GER QW RR\G @ R VDR ON. Wi
VH RGUHyXMH X] SRPRiU $+, MD [IQWDLYEOMBG QR W B® GRXPM
WHANX 26% X

ILMHpHQMH

&LOM OLMHpPHQMD 26$ H MH BEERUGEDWRD QMDD LWWWWPS\
NRPRUELGLWHWD L VPUWQRWWH&L Q2@ BHE HULOIWDHW HQIVFD BRIV
EODJH GR XPMHUHQH 26$ H RIBUH y X3WH PSSR R BAQ RN R \GLIPFLWIRIF
OLMHPLWL GRN X SDFLMHMPWNDRRRM E LGH.R\CH WIHP 3AW R E R RDOJ P LLV O

1DLPH SULVXWQRVW N R PFRHLEIPGNIVHELIR BRY N XD@L QL W] L
EODJH GR XPMHUHQH 26$ H S U RN RIG\LDVRIGERURR/RNRH QRIPQOM Y @ WHDR.
SURPMHQRP SRORADMD VSDYDQBEB RPWLP RDBOMHOWIGUDINAE
OLMHpPH VH &3%$3 RP RSHUDPLNIDROLNRI QRN W FEN B QKU X KN L C
L EDULMDWULMVNRP NLUXUJLMHRBR DX DYRLY ILMHD YWOA MADPGID F R K F

SURPMHQD SRORADMD VSDYDIQR&MPD WMH X SRIOVR-AIDHVVDX VEIDWDD |
H MHU WL SDFLMHQWL pHWMHR LPDNXG SHRJILAALNNWNNIR R BREIGNDDS QS -



SDFLMHQW VSDYD QD OHYyLPDB5REDRL NDRG SFRSTLYFD @QWDER N KL W X
VNORQLMH NRODSVX

6PDQMHQMH WMHOHVQH WHA2EHHYBRAQR NRIMPK WRAGCS QM E
SUHNRPMHUQH WMHOHYVQ K RELMX IR G O8I\ LUOH] K O TABDMREVHELH IV B |
WHALQH V QHNLP GUXJLP P HMDRGD DY D NNHL{EKQNIDM Dp & BN LS R ] |
268 H QMHQLK PHWDEROLPpNELB SRV (OSWDHNG LYADA Q RN RIPFRG E E G RWRG
QHGRVWDWNH EDULMDWULMSN L REH®UNLMIH L\ R § L WRROG pL WH
NRPSOLNDFLMH

2G RUDOQLK XGODJD SULPMHGR®MK YHONXWDIUH SN ISRE LD
ODQGLEXODU $GYDQFERBQWpPHWMHFHRRIXE' 5 HYDRQLQJ 'HYLFF
*ODYQD XORJD LP MH 3LUHDQMBIQGAE QLK SKR®IHDPLWMHW]HNRBRPRQS F
MH]LND SUHPD QDWUDJ D 0$0D%UDMRR MXPHEMSUM SBBHYD SR

SUHPD &GULMHOX S8GODNHHLOQHPRIEHELWH B/RIGNHR/QIHNFLM\
L SRWSXQR SULODJRGOMLYERYROMGRERNRBRD GRDSRERPDpLPD M
SULPMHQD 0$' D 2UDOQHPCEIVMDXM X BRDAMAM XSBRYSDQYRVW

]D SULPMHQX RUDOQLK XGODJDRWPX RQ B N.DHNRXHERH (SN R\G-RREB\R D
]JJORED

SULPMHQD NRQWLQXLUDQRJQIR]LIXMYHORLP BV GEEGBY [ B B R G VX
3RVLWLYH $LUZDNGUWDW)OWD JODWQL VWD @ELUGH] P RAHVNRY Q)
OLMHPHQMH EODJH GR XPMMUMRML2ER WL VW L 7RODBRX SRIMDAH QL
SXWHYH GUADR RWYRUHQLEDMH Y L6 DOAWPRIID B BGLPPUBEHLYD QI
XSXKXMH JUDN 8pLQDN QB YLGI&DIBNR @ MINRQQNRDBIHY LP L
GMHORYDQMH QD SULPMHU XOXM&RQD 6 QHLYNDKQBRWS MPR & W HW
NDUGLRYDVNXODUQH L PHWMDERRURNW LS/RIU KXPNR B EIHQ B B LWIHD RADX
OLMHPHQMD =D OLMNWWHQWRU PHWID EROX. ]NRKEERDF LML
WHALQH D ]D DUWHULMVNE RIQSMIUKN S & LLWIEKQY LIV RAREPL VBIFLIMELL M F

2G RSHUDFLMD JRUQMLK GL¥QIK XSYXVOHRSGI GIDMR HDALHD VRIS
PDNVLORIDFLMDOQD NLUXUULRNMDHQM XM KIDRRWR R/IOKD DWHH B L P
SREROMADQMD QDNRQ VYLK SRENXZRGB WDLLWHFHQMWIXOD B HMWR (
RGQRVQR DGHQRLGL L WRQIRGB]XMHSCGEXIR LR @% NR QI QR VW
NLUXUJLMD SULPMHQM XM @M IXYR R BGEK MGHIDWHIVPIDINUID X R | D
2YD PHWRGD MH YLVRNRXpPLQNRYLWD



'DQDV VH PRAH SULPMHQMLRDWLYWV\WNLPXODHERWH KIHRREGRF
SRYHUDWL WRQXV PLALUDHGMDDWDWRUD JRUQMLK GLAQLK SXW

JHQRWLSVNH |]QDpDMNH RE MOMMIOM KNRE R/S\DW D RNELMVNH |

26$ MH KHWHURJHQD EROHVW NRMD VHVX IRFE ROV MIINDR |
SRPRUX NRMLK VH PRaAH UDQLMH SRVXPQMDW WD ERBD HYWR
GREL SUYHQVWYHQR PX&NDUDFD WH SUNDGOMMARYOM R X|OLOPUE
PHWDEROLpNLK EROHVWL SD SDFLMHQWL LPDMX LRQMLKRY
RVREH V SUHNRPMHUQRP WMHOHVQRP PDVRP RGQRVQR D
SUHNRPMHUQD WMHOHVQD PDVD RpLWXM K IMHV SIR K HUBDLGOLNP H¥
MHVW RSVHJRP YUDWD VWUXND L ERNRYD SRYHUDQWP ,70

GUXJLP RPMHULPD 7DNRYHU MH SRND]DQR GD SRVWF
WHALQRP 26% H WDNR GD SDFLMHQW L HIDQ RHAR PD D6 URFS R P E
RELOMHAMD 8SUDYR XWMHFDM DQW UR SRPHWOX. BRMER &

AHOMHOL VPR GHWDOMQR LVWUDAaLWL X RYRP LVWUDALYDQ



&,/1- , +,327(=( ,675%$4,9$1-%



&LOM LVWUDALYDQMD

&LOM LVWUDALYDQMD MH WWOAUNMDAILWLRER D MHDEMD/ W O @ WLLL
SRVSDQR&UX X REROMHOLK NRRSP RSS/DAYUDXNVAD MKV N CO/SDX MBI mVH
OHGLFLQVNRJ IDNXOWHWD 6%¥8BKWLOLAWD X 6SOLWX L .%& D

+LSRWH]H

SDFLMHQWL NRML LPDM R SWHMHVWXN D KDRIP RSS/DAYUDXQNVAL ML ¥
PDVX L YHUH RSVHJH YUDWD VWUXND L ERNRYD

SDFLMHQWL NRML LPDMX® SOHEMHVW XIS B R RIP REYDWIDXNWD M.
WMHOHVQH PDVH RPMHU UWUWXNQH \&RNRPNMDH IR FFMWHIXX NIV U XENRIN F

3DFLMHQWL V YHULP YULMRGEQERMWANMD DNN\HOR-B\RPH WDV B
L ERNRYD LQGHNV WMHOHRYDM FBAUK NP M MUY L\QMUW INDDW B RN D
iH MDpH LJUD&HQX GQHYQX SRVSDQRVW

3RVWRMDW @H SR]LWLY QDS\NWRU KDL WINDH L PPSHEKM W HE L &
VXEMHNWLYQH GQHYQH SRVSDQRVWL



,63,7%1,&, , 326783&,



2UJDQL]DFLMD LVWUDALYDQMD

SBURYHGHQR MH UHWURVSHNWLYQR SUHVMHPQR NOLQL}

,VSLWDQLFL

8 LVWUDALYDQMH MH XNOMXpHQR SDPBHIGH BIDYWN B 8 C
IDNXOWHWD X 6SOLWX L .%& D 6SOLW 6Y.IMS R K LIMSHIHWLX WX L]
VSDYDQMD 26$% X XSXUHQL QD SROLJUDILMX SRCLYMRB QR J L
VOXpDMX NDGD MH $+,» QD SROLJUDIL M I1QRR VR RIDPRID 2 BL
LVWUDALYDQMH VX XNOMXpHQL SDFLMHQM MINKMLUWR HEQ\DNLI
UD]JGREOMX RG GR8 LVWUDARGRQMH VX XNOMXpPpHQL ¢
JRGLQD QDMPODYL D QDMVWDULML L WMRpHQAMI Y X GR
« JRGLQD VQLPOMHQD SROLJUDILMD LOL SROLVRPQRJUDIL

SRVWXSFL

,VWUDALYDQMH MH SURYHGHQR X &HQWUX |DWBHGLFL
6YHXPLOLAWD X 6SOLWX L .%& D 6SOUWSRBEHMNSONWMQ L R/XV
VWUXND ERNRYD WMHOHVQD PDVD L YUPVM®IDN W YIQDW Q B MW
VX LVSXQLOL WHVWRYH SURELUD |D 26%$ WR MHXJZBSRWKR
OMHVWYLFD SRVSDQRVWL 3ULORJ 3RWRP VXLSDFLMHQWIL
LOL SROLVRPQRJUDILML 1 3ROLJUDILMD XNOMXpXMH
RURQD]DOQRJ SURWRND JUDND SRPLFDQMH SUWQRID NRAED
3RO\OHVDP 0$3 ODUWLQVULHG 1MHPDpPND 6@EXFHW BN+ 2/
‘HLQPDQQ 1MHPDpPND L $OLFH 1LJKW 3KLOHBVNBHVSLU
3ROLVRPQRJUDILMD X] SRGDWNH GRVWXSQH SROLIWBDIMMRP
VQLPDQD QD XUHYyDMX $OLFH /( L $OLFH |RKLFOWSY 56YISL
SRGDFL R SDFLMHQWLPD SRKUDQMHQL VX&KGWIWD YD PRIFS RE
VSDYDQMD X REOLNX ED]JH SRGDWDND 3RGDGDR SBWXHERQLYV]
L] ED]JH SRGDWDND &HQWUD ]D PHGLFLQX VSDYDQMD X DQR!



OHWRGH SULNXSOMDQMD L REUDGH SRGDWDND
3ULPDUQH PMHUH LVKRGD

3ULPDUQH PMHUH LVKRGD VX WMHOHVQD POWHMDGYHYQQD
SRVSDQRVW PMHUHQD (SZRUWKRYRP OMHVWYLPRESR HNRNSD (
WLMHNRP VSDYDQMD 3RGDFL R WMMPH@HIWHQ PMREBVWILLYWIDM. D
ERNRYD VX LIPMHUHQL NURMDpPNLP PHWURP X &HQWUX ]D P

6HNXQGDUQH PMHUH LVKRGD

6HNXQGDUQH PMHUH LVKRGD VX LQGHNV WWM WOWHNND RD
YLVLQH WH RPMHU VWUXND L ERNRYD V Y LLMLKNRRPP RVESRBOYMDHO\
$QWURSRPHWULMVNL RPMHU VX LIJUDpXQDWL SUHPD IRUPXC
x ,QGHNV WMHOHVQH PDVH ,70 WMHOHVQD PDVD NJ YL

x 2PMHU VWUXND L ERNRYD :+5 RSVHJ VWUXND FP RSV
x 2PMHU VWUXND L YLVLQH :W+5 RSVHJ VWUXND FP YL
x 2PMHU VWUXND L ERNRYD V YLVLQRP :++5 :4+5 YLVLQD

6WDWLVWLPpND REUDGD SRGDWDND

3RGDFL R SDFLMHQWLPD VX L] GLJLVED® D& MDU K LYHH] iR
UDpXQDOQL SURJUDP OLFURVRIW ([FHO ]D :LQGRZV YHU]
'DVKLQJWRQ 6$' =D VWDWLVWLPNX REUDGX0ONR&DOFH®L V
'LQGRZV YHUJLMD OHG&DOF 6RIWZDUH @DAWRD N HE UNH
WHVW GRVWXSDQ QD ZZZ VRFVFLVWDWLUWIXFMIFIR® SVB W K\
UHODWLYQD XpHVWDORVW NRQWLQXLUD @LH YN.IVRD LMDV P Bl WX
SDFLMHQDWD SULND]DQD MH NDR PHGLMDQ LQWHUX BUWL
WHVW VWXGHQWRY W WHVW 0DQQ :KLWQKNDGFWHBSW29HH
3HDUVRQRY NRHILFLMHQW NRUHODFLMHX LD BXWOMRISR® B VOW QM
GHPRJUDIVNLP RELOMH&MLPD L]PH yXXBXEQWDRDLFD W WHHYDV RVA
X EURMX SX&DpD PHYX PXANDWFRPDLOL WB@DLMNM X GREL L]PHY
0DQQ :KLWQH\ 8 WHVWRP 5D]JOLNH X W H &IDWMND 8 Q HIVDH LLMBIQ
&HQWUD ]D PHGLFLQX VSDYDQMD DQDOL]LUFRGH @WK $§RADISOD
NRULAWHQ MH ]D WHVWLUDQMH SRYH]DQRVWSQHNPH §W HG



DQWURSRPHWULMVNLK JQDPpDMNL 'RSULQRV E LIMHQUR\SIR AHE
DSQHMH DQDOL]LUDQL VX PXOWLS® R R QUOLEDHDALER P PDMIWMHY L

(WLPND QDpHOD

30DQ L SURYHGED RYRJ LVWUDALYDQMD VX XNBNODG:
5HSXEOLNH +UYDWVNH 11 L =DNRQRP R SURYHGE
11 WH RGUHGEDPD .RGHNVD PHGLFLQVNH HWLNH L G
SuUbDYLPD +HOVLQ&NH GHNODUDFLMH :0$%$ QH , WWLLbINRLIY D
SRYMHUHQVWYD OHGLFLQVNRJ IDNXOWHWD X 6SOLWX UMHa



5(=8/7%$7,



8 LVWUDALYDQMH MH XNOMXpHQR XNXSQR P
7TDEOLFD SULND]XMH QMLKRYH GHPRJUDIVIGHRE DQWIURSR
WMHOHVQX PDVX VLVWROLpPNL L GLMDNVWRAORYNMLWHOQ MY ISXK
VX SXaHQMH L NRQ]J]XPDFLMD DONRKROD OHGDMDQ GREL PX

JRGL®D 3RGMHGQDN MH EURM SX&DpD PXANDUDFD L &H
A4HQD $ 3 GRN PXaNDUFL SLMX YL&H MHGLQLFD DO
MHGLQLFD WMHGDQ PX&ANDUFL L3 “ 7MHWGLRDLFD WMHGDQ

7TDEOLFPRJIUDIVNH L DQWURSRPHWULMVNH ]0Q DHMmMRAVNRI QB ML |
SROLJUDILML SROLVRPQRJUDILML V RE]JLURP QD VSRO

8NXSQR OXaNDUFL aHQH

1 1 1 3

'RE JRGLQH
9LVLQD FP “ “
TMHOHVQD PDVD NJ ‘ “ ' !

6LVWROLPpNL DUWHULMVNL « p
WODN PP +J

'LMDVWROLPpNL DUWHULMVNL p
WODN PP +J

3XOV RWNXFDM PLQ z ’ | )
2SVHJ YUDWD FP “ ; o
2SVHJ VWUXND FP “ . .
2SVHJ ERNRYD FP « « .
3X4AHQMH ,

$ONRKRO “ p ‘.
MHGLQLFD WMHGDQ

3RGDFL ]D GRE VX SULND]DQL NDR PHGLMD® DSVRHOUMNYPL \
UHODWLYQD XpHVWDORVW D RVWDOL SRGDFL NDR VUHGQM
0DQQ :KLWQHYW XYGHNOMWR W MWV WHV W

6 REJLURP QD WHALQX 26%$ H SDFLMHQWL VXGSRIGX MBI M

SDFLMHQDWD QHPD 26% X WH VX RQL SUHGVW
SDFLMHQDWD LPD EODJX XPMHUHQX L
VD WHaRP 26%$ RP LPDMX YLd4L GHVDWXUDFLMWMNK KY®GHN)\
‘ X JGUDYLK “ X EODJLK L “ 3X XPMHUHQL

WH QLAH YULMHGQRVWL VUHGQMH L QPWMIMHAPHYIYWMHBRRPMN



VDWXUDFLMD NLVLNRP MH GXOMH X SDFLMIQQ @MW DRVE Wt
]JGUDYLK SDFLMHQDWD : PLQ WH SDFLMHOQBIWRBPVD EC(
‘ P L3R 26% RP

7DEOLBRND]DWHOML FMHORQRUQRJ SROLJUDIVNRJ SROLVRF
VXPQMRP QD 268$ X

8NXSQR =GUDYL%ODJD 268 MHUHQR snD 26% 3
269%
1 1 1 1
1
$+, 1] “ 13 [ “
2'1
BUHGQMD
6D2
1IDMQL&D . ) ; )
6D2

7TUDMDQMH
6D2 1 “ “ “ @
PLQ

B3RGDFL VX SULND]DQL NDR VUHGQMD Y &BLMXKGXOWRSR H WwHQD QW
DQDOL]H YDULMDQFH $129%
26% RSVWUXNFLMVND DSQHMD WLMHNRPL®SBYNMQMD, $+
GHVDWXUDFLMVNYDMOGUHINRL MM NUYL NLVLNRP

UD]OLpLWL VYUPHYLDMREQWHANL DSQHMLPpDUL RG RVWDOL|

SDFLMHQWL VD WH&a&NRP 26$%$ RP LPDMX YHiUX WMHOHVQ X

SDFLMHQDWD : NJ WH SDFLMHQDWD VD EODJRP
“ N3J 26%$ RP 2VLP WRJD LPDMX L YHUX WIBANLK"®
YV “ NX PGUDYLK “X ENDPLK L X XBNMHUHQLK
DSQHMBpDUD YHUH RSVHJH YUDWD VWUXND L ERNRYD WH D
'+5 “ X WHANLK YV ‘ X ]GUDYLK ! X EODJL
DSQHMLpDUD :W+5 “ X WH&GNLK YV : X ]JGUDYLK
: X XPMHUHQLX DSQHM+p®DUD * XPWHANLK YV “

X ]GUDYLK X EOPJLK L X*XPMWHUHQLK3IDSQHVMDEDWBD



7TDEOLFOWURSRPHWULMVNH JQDpDMNH X SDFLMHQDWD VD VXPQMRP QD 26% X

8NXSQR =GUDYL %ODJD 268PMHUHQD 2G$&aND 26% 3
1 1 1 1 1

9LVLQD FP ‘ : « :
7MHOHVQD PDVD NJ ‘ “ . ‘ .
70 NJ P ‘ : . ’ .
2SVHJ YUDWD FP “ . . . .
2SVHJ VWUXND FP ‘ : . ’ .
2SVHJ ERNRYD FP " ‘ : « o
[ +5 “ ‘ “ ‘ “
‘W +5 “ ‘ ‘ “ ‘

:+ + 5 P “ 143 “ 143 “

3RGDFL VX SULND]DQL NDR VUHGQMD YULMHGQRVWWRPVD@IEDLW 8 QD GHWD @ P L 8D29%BR G D
263 RSVWUXNFLMVND DSQHMD WLMHNRH VSDYREMB U, YOV UKXQGHNERMNRMD HWQ+5 P DRP M H L
RPMHU VWUXND L ERNRYD V YLVLQRP

UD]JOLPLWH VYH VNXNBOLQHp PWEXVREIQRHQWL EH] 26$ H L V WHANRP 26% RP



3RVWRML SRJLWLYQD NRUHODFLMD L]JPHyX GQHYQH
OMHVWYLFRP SRVSDQRVWL WHALQH 268HHLVWNDDDRGH2 $+M M
DQWURSRPHWULMVNLP RELOMHAMLPD RGQRVQR) RRHOHVQ
RPMHULPD YUDWD VWUXND L ERNRYD WH :+5 R®+,WHP RP L
L 2', MHP VWDWLVWLPNL VX ]QDpDMQRN ISR GRIND QMK WXDH GIIH
SRVSDQR&UX SRYH]DQH WAMHOHV@D PDWBD U RSVHJ YUDWE
U 3 VWUXND3 U L ERNRYD3 U WH :W+5 U

3 .RHILFLMHQWL NRUHODFLMH L]PHYyX D @QMAUR S RIPHYAHUIL
QHJR L]JPHYyX DQWURSRPHWULMVNLK JQDpDMNL L GQHYQH SF

7TDEOLFRUHODFLMD GQHYQH SRVSDQRVWL PMHUH@HQBZRU\
DSQHMH PMHUHQH $+, MHP L GHVDWXU RPLW D Q WNR]DRAH B/H\
RELOMHAMLPD SDFLMHQDWD

(66 $+, HSL]RGD K 2"
2ELOMH&MH

U 3 U 3 U 3

OLVLQD FP
TMHOHVQD PDVD NJ
, 70 NJ P
2SVHJ YUDWD FP
2SVHJ VWUXND FP
2SVHJ ERNRYD FP
:+5
W+5

++5 P

=D DQDOL]X NRUHODFLMH NRUL4AWHQ MH 3HDUVRQRY WHVW
(66 (SZRUWKRYD OMHVWYLFD SRVSDQRVWLG YD W XOUSEFMD
LQGHNYV ,70 LQGHNV WMHOHVQH PDVH +MHWRFWHXNIWVUXN
:++5 RPMHU VWUXND L ERNRYD V YLVLQRP



3RVWRML VWDWLVWLpPNL ]QDpDMQD &RYDWWHADQRR UEGHI
LVND]DQH $+, LQGHNVRP RGQRVQR SRYHiDQM ISR WSHDELRMW?2
U 3 6OLND

© [e] [e] [e]

[e]
o0 O oo o @®Oo [e]
O o0® O [elNe) [e)e}
- 00 O [e] [e] @ O
[e/ce]e] [e] @ o
o [e o 2] ® oo o
OO © O @
QOO OO0 O 0OO®O O ©

ADOEO 00 © A 000 ®O

(66

(G ¢ (q (((Q(
IEOCEETO O @D @D QUEXORTIO O @o © o
[0IO @EETO OO © @COAO 00 COCOAVO O [e] [e]
IETETETTTTOCEEOEO O C@MOAO @O © O O o0 OO0 o
CCIHIEROAO AATDAD OCD ©OO®O 00 O
- OOTTOEOMOAD «COOO0 0 o

$+, K

6OLNDRUHODFLMD GQHYQH SRVSDQRVWL VD WHALQRP RSVW
(66 (SZRUWKRYD OMHVWYLFD SRVSDQRVWL $+, £+ DSQHMD

8 DQDOL]L PXOWLSORP OLQHDUQRPOUPBLWH K LIMR/P ULR/SSR R\
]JODpPDMNL GREL L VSROD QD WH&LQX 5% GDPBEWH®IS RPH U
JODpPDMNH ,70 :+5 :W+5 :++5 NDR L GRE LPISNMXH]QDNBRDQ
QHPD ]QDpDMDQ XWMHFDM 7DEOLFD



7DEOLFRSULQRYVY GREL VSROD L DQWURSRPHWULMVNLK ]G
LQGHNVRP

, 70
:+5
:W+5
t++5
'RE
6SRO

SRGDFL VX DQDOL]JLUDQL PXOWLSORP OLQHDUQRP UHJUHVL
26% RSVWUXNFLMVND DSQHMD WLMHNRRKGNSDY D/@MDL GG H M
WMHOHVQH PDVH :+5 RPMHU VWUXNDYLVEIRNRYD +5W+B P MR
VWUXND L ERNRYD V YLVLQRP




5$635%9%



&LOM RYRJ UDGD ELR MH LVWUDALWL SRRWQRQRVW. @)\
WMHOHVQH PDVH ,70 D RSVHJD YUDWD VWUX®DLLERRRRDC
'W+5 RPMHU VWUXND L YLVLQH L :++5 RPMMWHAWBRND
RSVWUXNFLMVNH DSQHMH WLMHNRP VSDYDQMD L SUHNRP]
SRVOMHGLFRP 8] QDYHGHQD DQWURSRPH WIR ® \LN G RFEE WGIMG
SDFLMHQDWD NDR dWR VX SX3HQMH L NRQ]N®DMIMMD RMLN R
SRGYUJQXWL FMHORQRiIQRM SROLJUDILML SROLVRPQRJUD
PHGLFLQX VSDYDQMD X 6SOLWX X UD]JGREOMX RG GR
X

9HULQD SDFLMHQDWD VX PXaNDUFL ]D NRMH MHMER]QDW
QHJR aHQH 9HUX SUHYDOHQFLMX X PX&aN DMDOFNDHSIRIWGDURY X DI X
SRND]DOR MH GD MH SUHYDOHQFLNNVZHBS$VHD YGRIDL XX FREIN V3
7DNRYHU 3HSSDUG L VXU SURYHOL VX LVAALYDHMD QWLH IR
VSDYDQMD RG NRMLK MH QDMpHAaAUD 26% XXUUIMBBEQMMHAR® $
GR JRGLQH WH RG GR JRGLQH L XVWIMIRELOD G
YHUD X PXaNDUDFD

$QWURSRPHWULMVNH PMHUH GREDU VX SRND]XWHOM DI
VX X VYRP LVWUD&LYDQMX SRWYUGLOL FSOMPIXEMYUKIN D PLD P
GD VH &HQDPD QDNRQ PHQRSDX]H SRY HHiDAVDR SMH Y DNDHHQREN
SRYH]DQR VD VWDUHQMHP L SRYHUDQMHP @LBMIR E L Q R OHD B!
]OQDpPDMQH UD]JOLNH X ,70 X L]JPHyX VSRORYD

8 RYRP LVWUDALYDQMX SDFLMHQWL VX$SH @/RWIQQ M H GBl+ X
MX 1DMYL&H SDFLMHQDWD LPDR MH WHENSDEGHM X RIGQIR \DQ RI
26%$ X 3DFLMHQWL VD WHARP 26$% RP X]WyH QLL $H , VIUFHDGOQ MHX L
YULMHGQRVWL VDWXUDFLMH NUYL NLVIL VNPPEQHDIR IS D PLRNHQW
26$ RP 9ULMHPH NRMH SDFLMHQW SURYRGL VDU DWW XELODAR. N
GX&H X SDFLMHQDWD VD WHANRP 26% BP RVKD QR LQWX B N VY A/t
SUHGYLYDQMX L NODVLILNDFLML 26$§RAH®D VKNBQDOR]ISDL@
VDWXUDFLMH NLVLNRP L $+, MD 8 QM DKNRR RHPOLDVAVL MD &L
2', MD VUHGQMH L QDMQL&H VDWXUDFNMMLNIRPLKNRP LYWHAL
26$ H RGQRVQR $+, MD

8 QDAHP LVWUDALYDQMX SURQDYHQD MH MRUB QDF | MWD |
WH $+, MD RGQRVQR WHALQH 26$ H 8 SODALMH QLD WDV VQDW MA



PDVD ,70 RSVHJ YUDWD VWUXND L ERNRYD NRM L VQ+EP D MHx+
26$ X LOL LPDMX EODJX L XPMHUHQX 26%$ KQB MHVNPRE HDDG
L]JPHyX ,70 D RSVHJD YUDWD VWUXND L ERSRYDHPE D', : W+
MH P 7DNRYyHU SRVWRML QHJDWLYQD NRUHORBLMD VD VI
3RND]DQR MH GD SRVWRML SRYH]DQRVW D{PRUjX L0 ONMDJRSRP
NDUGLRPHWDEROLpPNLK EROHVWL 2QX ¥ N LNDPIMOHI R SRRV
UDGX LVWUDALYDOL L SRYH]DQRVW MR aWG&RIGIDW Q B % 6P M H. Q!
WMHOHVQLK PDVQRUD %$, L LQGHNV NRQLpRRRPVWW M&,FDMD
QHNROLNR ]QDpDMNL QD WHALQX 26%$ H SRND]D:@R5MH GD \
]JODpDMQR XWMHpPX QD WHALQX 26% H

3RND]DQR MH GD SRVWRML NRUHODFLMD L]PHyX GQHY
OMHVWYLFRP SRVSDQRVWL (66 L WHAaLQ©® N BI¥ \N YPLNF 1D USROAS &
SUHGVWDYOMD VXEMHNWLYQX SURFMHQX SRV $DQR \MHL G D
SRVWRML ]QDpDMQD SRJLWLYQD NRUHODEFIMHP GORWYWRWAR
DSQHMH L KLSRSQHMH WLMHNRP VSDYDQMDMW HAG R DMWY QD
NLVLND GRN MH LVWUDALYDQMH 7HPLUEHNRMMHEXVEOQH BRM
SRVSDQRVWL L $+, MD VDPR X XPMHUHQRM L WOHANPN \2i8 $
SRND]DOR MH GD VH UD]LQD GQHYQH SRVSDQRVWL SRYH{D"

8 RYRP LVWUDALYDQMX SULPLMHUHQD MHQHNLUKHODF
DQWURSRPHWULMVNLK ]QDpDMNL NDR ZWRNVMUXNB®MHEBRWNQ@ L
:W+5 ,DNR MH SRVWRMDOD SRJLWLYQD N RUHO INRUMDD DR QI
QDYHGHQLK DQWURSRPHWULMVNLK JQDpDMNSRL $SB QR VWH !
YLVLQRP :+5 RP L :++5 RP QLMH EL O DPVMDMWULD/AN IYDNLMPQ DIpE
RYRPH SUHWKRGQR VSRPHQXWR 9DUJKHYVHRNMRWLL\DW U DADYD
SRYH]DQRVW GQHYQH SRVSDQRVWL V DQWURSRPHWRPLMVNL

.LQHVND VWXGLMD XWYUGLOD MH GD SRVWRMLISRYH]D¢
L NDUDNWHULVWLND PHWDEROLPNRJ VLQGUWRWPDSRPHWERMN
PMHUH ,70 RSVHJ YUDWD VWUXND L :+5 UD]J]LQD WWHKHOLFH
YULMHGQRVW DUWHULMVNRJ NUYQRJ WODND

8 QDAHP LVWUDALYDQMX SRGMHGQDN ELRP B H3RJYGMWSX 5
MH GD SX4HQMH SUHGVWDYOMD MHGDQ RG BLPEWQDNDYWDIC
 RDQQLGRXD L VXU QLMH ELOR YHO IELK aLK GXN¥D pD)PMK XQES
QL UDJOLNH L]PHyX EURMD SX&DpD X EODJRMNL SR NIBiJDHRR W



MH EURM VDGDaAQMLK SXaDpD YHUL X SIKFSMEADRDPOVIX YR EAG&C
XPMHUHQRP L WHANRP 26% RP $QDOL]D EPBMP HXaDpD |
SRND]DOD MH GD MH SXaLOR PX4aNDUDPD WKaDpD BH®X®
PXaNDUFLPD L @&HQDPD X LVWUDALY D QMWD XIG i¥UHFROND DSWKGE® P
UD]OLPpLWLP SRSXODFLMDPD

2YR LVWUD&LYDQMH SRND]DOR MH GD RXARPUFMISGRR ©
A4HQH $ONRKRO XWMHpPpH QD SRMDYX DSQBE MHWWN M Q PX IS
XPMHUHQH NRQ]J]XPDFLMH DONRKROD QD NDUGDRBDDVNXXD L
GMHORYDQMH XPMHUHQH NRQ]XPDFLM H UHINRK REED RPDL ERROF
GR |[DNOMXpND GD pDN L XPMHUHQD NRQ]XP®GEHMD D ONFRK
IUHNYHQFLMX WLMHNRP VSDYDQMD

2YR LVWUDALYDQMH LPD QHNROLNR RIJWORYBPHAWDRYQR
SDFLMHQWL QLVX GXJRURpPQR SUDUHQL NDR 3WRP QQAIMH S|
DQWURSRPHWULMVNH PMHUH 7DNRYyHU ]D SURFNMGDXMBU I
(SZRUWKRYD OMHVWYLFD SRVSDQRVWL NRMD PMHUL VXEMH



=$./-8y9%.



$QDOL]RP SRGDWDND GRELYHQL VX VOMHGHUL ]DNOMXPp

2G SDFLMHQDWD LPDOR MH 26% X \%
PXaNDUFL D aHQH

SDFLMHQWL V WHALP VWXSQMHP 268 &XLPDIBEG QWKX YIH @QLL
VDWXUDFLMX NLVLNRP WH GXaH YULMHPH WLMHNRP NR

SBDFLMHQWL V WHALP VWXSQMHP 26X I? D\P)XD OLLQBGH N WXM
PDVH RSVHJH YUDWD VWUXND L ERNRYDLQH WWHRWVWHY XN
L ERNRYD V YLVLQRP

SDFLMHQWL V YHURP WMHOHVQRP PDVRFPF UDMNIHNWRB X\M
ERNRYD WH RPMHURP VWUXND L YLVLQH LPDOL VX MDpt

SDFLMHQWL V YHURP YLVLQRP WMHOMWH RPSRFBIVRP YLLIX
VWUXND L ERNRYD YHuULP RPMHURP VWUXBERNREBNRYD
YLVLQRP LPDOL VX YHOL $+, L 2",

SDFLMHQWL V YHURP GQHYQRP SRVSDQRauX LPDOL VX Y

1D WH&LQX 26$%$ H JQDpDMQR VX XWMHFU®WU XIS HNERW R
VWUXND L YLVLQH VWUXND L ERNRYD V YLVLQRP WH GF

1LMH ELOR ]QDpDMQH UD]JOLNH X EURMX BBXAID [0 GPLX ¥ N B
MHGLQLFD DONRKROD WMHGQR QHJR aHQH
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"HQQXP 3 5LKD 5/ (SLGHPLRORS®RHD/ OMHPGURSERBIQGCK VO H
EUHDWKLQJ (XU 5HVSLU -

<RXQJ 7 3DOWD 0 'HPSVH\ - GUBWOKE RFAKEHIHOFBORI VO
EUHDWKLQJ DPRQJ PLGGOH DJHG DGXOWV 1 (QJO - OHG

3HSSDUG 3( <RXQJ 7 %DUQHWOBD .®DO@HMJEDVEGHRUHYDOH
GLVRUGHUHG EUHDWKLQJ LQ DGXOWV $P - (SLGHPLRO

5XQGR -9 2EVWUXFWLYH VAHHSHBSQHD EDVLFV &OHYH &OL

<RXQJ 7 6NDWUXG - 3HSSDUBWYXPUNVKHINVOWRSVDISRQH REL

(LNHUPDQQ O -RUGDQ $6 &KDPEHUORQ<L/L ADOUNDRH LQHO®F
DJLQJ RQ SKDU\QJHDO FRGODMBVLELOLW\ GXULQJ VOHHS &K
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GHWHUPLQDQWYV Rl VOHHSKGLVBHBEWUMNKB EUHAOWKLRDIOPFQ & \Q/R)
&KHVW
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OHG
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3DXOR (SLGHPLRORJLF 60HHS 6MWXG\ 60HHS OHG
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ORWDPHG 1 3HUXPDO ' =DPDQL6DBMKGUDR % -‘RIKIMRR/\ LQ
WR KLS UDWLR DUH VXSHWLRU REH B UW\DILUGEGG IRFHDW E R CSQUH G LF N
&0OLQ &DUGLRO +

%DODW . 3D]DUOO $& 2Q|Q+ .| HRADX +PSRUMMDQFB RI1DQ\
PHDVXUHPHQWY WR GHWH URIQRERDVUGHRPHWD ER B HS GIS\DHHDV M

/pY\' 3 .RKOHU 0 OF1LFKRODV :7 BRPUE )9.0E (WRY 52EVWUXI
DSQRHD VIQGURPH 1DW 5HY 'LV 3ULPHUV

3HSSDUG 3( <RXQJ 7 3DOWD/RQHMSVGQDONDWIUKIGR! PRGH L
DQG VOHHS GLVRUGHUHG EUHDWKLQJ -$0$

'HWWHU ': <RXQJ 7% %LGZHOO6PRN®UQEDWO BDOMWDDFWR
GLVRUGHUHG EUHDWKLQJ $UFK ,QWHUQ OHG

.ROOD %3 )RURXJKL 0 6DHL@®QDUG DQNENKDYRWW\ BKH L
DOFRKRO RQ EUHDWKLQJ SIVWHPEHWFUWHG K HZ QIQ\EO Pi\W D $DQ\VO



.URO 5& .QXWK 6/ %DUWQARWWI JUQEROEBRWVYE BHGXEMW DI
QRUPDO KXPDQ VXEMHFWYVY $P 5HY 5HVSLU 'LV

1HHODSX %& .KDUEDQGD 23 &DWBODGDGD %DDHRRD BGCUDRU
DQRG XSSHU DLUZD\ PRUSKRAORS3$\ DRQBIGXEDWREWY X BWLYV W WD
DQEQDO\WLV RI FHSKDORPHWULF VWXGLHV 60OHHS OHG 5HY

SRORWVN\ 0 (OVD\HG $KPHG $6PBWHKBUGHFKQBIUBHWV &&L VX
OHSWLQ DQG REHVLW\ RQMKBD BEBHIROLUZD\ IXQFWLRQ -

OH]IDQRWWH :6 7DQJHO '- KLWMDQO HDNE®M RR{RRIOMDR LQ
SDWLHQWY YHUVXV QRUPDO mPREWVBRORU\D PERXDQEXKFXO DS

+

20LYHQ 5 &RKHQ * 'RWDQ <26RPHQ & GORZBDUDWISEQ LQ XS
PXVFOH FRDFWLYDWLRQ GXQ\VQV ¥DW K R E R R SXE MWW R/QF RIOSDVE LD
- $SSO 3K\VLRO +

/pY\ 3 3pSLQ -/ 'HPDWWHLV D LBKR B VQUBORNQ W N UWRSHDHBKD S ¢
JRLQJ" $P - 5HVSLU &ULW &DUH OHG

'KLWH /+ %UDGOH\ 7' 5ROHL&VXKRFIW X QQW RHUKNWKRIH QO L
FHQWUDO VOHHS DSQRHD - 3K\VLRO

$UQDXG & %RFKDWRQ 7 3pSLQH/V@HIO® LIEIQRHDEDWGXFI
FRQVHTXHQFHV 3DWKRSK\VLROBUIRND® PHRKDQLVPV $UFK &

-XOOLDQ 'HVD\HV , -R\HX[ )DRUW ® %BRPIENLISU BHYDBQL VX!
REVWUXFWLYH VOHHS DS Q H B/ MYUHD MWD \8 LEN \ARQUML R@ FEDW S R
D VIVWHPDWLF UHYLHZ IURP \RKOPH &3W3) UDQ\G REFQFHIG PRGVEY Y

$UQDXG & %HJIXLQ 3& /DQWXHPMRX®@ 63HIHSIL O £/ VXYL OTKH
SUHDWKHURVFOHURWLF UHP®W®E HSR]LDQ GX FBIE WEH Q XQWH GP E\
LQKLELWLRQ $P - 5HVSLU &ULW &DUH OHG

%DJIJXHW -3 %RXWLQ , %DURQHBBRBKBWHMUIIH +HYVIZU7BPRSHU
LQ REVWUXFWLYH VOHHS DSRQHDEORRE RUHVWRXU REXDRWL

'UDJHU /) %RUWRORWWR /$ /RUHBJHO&O0)LRUHQ|HQROKR *
RI DWKHURVFOHURVLYV LQ FBEW\S UX RWLWHDUHHGHBS QHD $P -

%RUHO $/ ORQQHUHW ' 7DPLYLHY 53 %DUIXH W7 KH YBHRYUHH L W'
K\SR[LD EXW QRW DEGRPLQDWKDGQSYRYL®Y\UHAN DVW R BIFHWIHEG @R
DSQHD 3/R6 2QH H



(SVWHLQ /- .ULVWR ' 6WURK®RRVBD-§ JDWHO®P®NLIVED &OLC
HYDOXDWLRQ PDQDJHPHQW BWGY B RQ@HWB UPS QBIDHL R | CREX/AW

ORUV\ 1( )DUUDJ 16 =DNL 1): %DGDZL®RQ%BGHOKDUH]2EY W
VOHHS DSQHD SHUVRQDO OWRBICH WESD LEOBOLRFQK H B B W KQ DIQUER

&DPSRV -XDQDWH\ ) )HUQDQGH3}RADNVILDOR D OWLRQID O(HIH F V
VOHHS DSQHD DQG LWV WRWHIDRADP HDQW R HRIDWH. IR H H M E W/Z O$H/ LG

*DUEDULQR 6 %DUGZHOO :$ RQDQBAORAL @D EXXDLRUNUD & $8/V
DQ[LHW\ DQG GHSUHVVLRQDVWYL REWWURFWYWHRDWHS DI$QIHDZ D
BOHHS OHG

+XL 6. *UDQGQHU 0$ 7URXEOWKVORBAISUQIRDWYV BHA UDRWH®D QE
KHDOWKFDUH FRVWY ORQWHVKBLIQR\M I ZWO A QR K\ BQ\NRIV VRV D

20DLWKH 0 %XFNV 56 +LOOPDWLYH (BNWERWRE B RERJIWUXF
LQVLIJKWY IURP D PHWD UHY UHZ WY R FRHPSDHIE VIRED &23W KL QMR
GHSULYDWLRQ 60OHHS OHG 5HY

'\WVRQJ 3 7UHDWLQJ 26%$" 'RQMWHRUHW® WKEHARQUXRARGD\

OLSQMD @ 'RVWXSQR RDJ PWWBSKNOHZWZ HRWM@PRIGVD GRQ

+XNLQV & ODOODPSDWL FGD\VWD QW QRMVXFHQVO RQWIKH F G|
60HHS OHG

3XUHWLU + 3DYOLAD * 6DPBIWMEILMD/SDYBDOWIXXNWGYRD DSQ

&ROORS 1$ $QGHUVRQ :0 %RHEBUFSH*RWSODALEQL' VRO GO
IRU WKH XVH RI XQDWW HQGIHGE GRWVIMYD E IO R ER/RVQUW RVUQKWNQ @VHKHHS
&0OLQ 60HHS OHG

$PHULFDQ $FDGHP\ Rl 60HHSOIMGAALEBW LR HRIQDOWHHRS) GOV
'DULHQ ,/ $PHULFDQ $FDGHP\ Rl 60HHS OHGLFLQH

%UDWWRQ '- 6WUDGOLQJ -5 RWRBEHRQ.ERARG GUHMPWH L
PLQLPDOO\ VIPSWRPDWLF RENWUREOWOYWH.VOHWHE DBEQRHYL GXP C
UDQGRPLVHG FRQWUROOHG WULDOV 7KRUD]J +

6WUROOR 3- -U 6RRVH 5- O0QMOHXV-7 JBHRFRWHWK 2&RW XU
VWLPXODWLRQ IRU REVWUXBNLYH VOHHS DSQHD 1 (QJO -0



2NVHQEHUJ $ 6LOYHUEHUJ '6 7 IOHH H$I HH® ORW HEK E&\USDWWKL QK
DQG WKHUDSHXWLF LPSOLFDWLRQV 6O0OHHS OHG 5HY

*UXQVWHLQ 55 6WHQORI . +B8REU -6MBNOWRHQ/ DR .\IHD U
VOHHS DSQHD V\PSWRPV DQ® A DRWHLWAHHEL JKWD EOHRWIYV LIQ ¥ HG

+

5DPDU . 'RUW /& .DW] 6* /HYWWRIEPHWLG6H-L ADXNIUR®EBALFDO SU
IRU WKH WUHDWPHQW RI| REYMQIXEMWYLK HR VDE HBS 5S RBIOQF Bl QUE KW

6XWKHUODQG . 7DND\D + 4LDXQ@OL3IBWRBD® DS ITLBQVW WU
DQG SRO\WRPQRJUDSKLF SKH@RRWQSH V- RIORBDVAOUIHFWONE VOHH

ODUNOXQG 0 O9HUEUDHFNHQ - 3DUDGHUDWIQ :RERY BGBWE LW K
PDQGLEXODU DGYDQFHPHQW-GHYLFH WKHUDS\ (XU 5HVSLU

6HPHOND 0 :LOVRQ - )OR\G RWLRUQRVWW ORNGL ¥ BIHEOMRHSE $S (
)DP 3K\VLFLDQ

/LP - /DVVHUVRQ 7- )OHHWRDEDQFHMJKW -REUMOXFSVLY |
&RFKUDQH 'DWDEDVH 6\WVW 5HY &'

$QWLF 1$ &DWFKHVLGH 3 %X>RKDQ &RZOQQGHE @ VDDXIJKKH H|
LQ QRUPDOL]LQJ GD\WLPH V@G HS-DQUHRAR JDLMALWH IR IIBMHER Q L (¢
WR VHYHUH 26$% 60HHS

:DOVK -+ /HLJK 06 3DGXFK $ 0DGGANRENRQ $UPVWXURQIIHFEW
SRVWXUH RQ SKDU\QJHDO VKD XQ® KRMW LRE \DIGUORMIL YZH. W

*DVD 0 7DPLVLHU 5 /DXQRLV 6+ dD$XIQHS56/VLGXWOQV D HMSEL
DSQHD SDWLHQWY WUHDWHGSUBRHVARXQWLQ XRXWHS BVYIVWLYH DLUZI
&KDQJ +3 &KHQ <) 'X -. 2EVWHRKAWHOQWVIGH B & X0B\WQW D. BWR K

6XQGDUDP 6 %ULGJPDQ 6% /LR {RIDREMUWNIKGWLY6EXVOHHS I
'DWDEDVH 6\WVW 5HY &'

ORUWLPRUH ,/ %UDGOH\ 3$ YXORBD D WRSIKIIMQIREODV W\
QDVDO &3$3 WKHUDS\ LQ VOHVEL D SQH IV VDG RAB $P - 5H

3ROHVHO '1 1R]JRH .7 7XILN 6% V %H pb UW DWOA H HURXDQVG / L
GLIIHUHQFHV LQ WKH DSSO\FPDWH\R QR B | HDYDWD K D R\EARFIORM BRSE VRAHU
6FL



=LQFKXN $9 *HQWU\ 0- &RQFBWWR LQ<PEYWUXRBWHQRWOHHS I
H[DPSOHVY DQG HYROXWLRQ RI DSSURDFKHV 60OHHS OHG 5HY

5HVWD 2 &DUDWR]]JROR * 3NL.@QBERABMXIOD L&D BSDHIQOR B *( L
DQG PHQRSDXVH HIIHFWV RQDWKHH S UWWY DEH Q F R DVQGUWKKN LFYKHD
- &0LQ ,QYHVW

=KDQJ - =KDR ' =KRX =; :DQJ <QRKHMD 86O \oHD RXHP RW U\ PF
REVWUXFWLYH VOHHS DSQHQ RERFQOBD WM\IQE D RRR G UHER FIKDH
=KL

9DUJKHVH / S5HEHNDK * 1 3 20HQHGH¥DWYUBQYLRQ2UNQGH]
SDUDPHWHU LQ VFUHHQLQWEDMW VIOGWS BBW K DV HBYQHHS RBEEV.W U X

7HPLUEHNRY ' *+QHU 6 <D]ORM GO0SHBDDOOEWHIOKIHLWRR GLDJC(
VOHHS DSQHD VI\QGURPH WK RAXRINJ B QF& HR2XMDRNUXKU DR ORQ QIR D]

)X < ;X + ;LD < 4LDQ < /L YLYRIXGDAWKRH (VEHHSLQHVV DQG
LQ PHQ ZLWK REVWUXFWL YH FAQHRIGDDSQWRGD 2QERW FURWW

,RDQQLGRX ' .DODPDUDV * .RWRXDDY ® & E¥YDWUXNI BYBPEOHF
$Q $VVRFLDWLRQ EHWZHHQ 7 HWRED'UERQRAHWPEROWA \BLIUNG

6FDQODQ 0) 5RHEXFEN 7 /LWWRIHO0¥- EHGERD RI-P RGIHUIBKWH D
REVWUXFWLYH VOHHS DSQRHD (XU 5HVSLU -



6$4(7$.



&LOMHODYQL FLOM ELR MH LVWUDALWL BHRYHYBDQRYRP DERDUA
GQHYQRP SRVSDQR&UX X SDFLMHQDWD V RSVWUXNFLMVNRP

,VSLWDQLFL L8SRWWWXB&LYDQMH MH XNOMXpHQR SXQR
PX3NDUDFD &HQWUD ]D PHGLFLQX VSIHYQRQMDB X X6 S8 GW X JXF
FMHORQRUQRM SROLJUDILML SROLVRPQRJUDILML X UD]GRE
SRGDFL SDFLMHQDWD ELOL VX DUKLYLQR@L DU DIQMRXQ & P Q| WW
PHGLFLQX VSDYDQMD WH VX SUHX]HRWIL W QW SRE B FR YRD FL
XNOMXpLYDOL GHPRJUDIVNH L DQWURSRPHWULMWNMHSRGD
(SZRUWKRYRP OMHVWYLFRP SRVSDQRVWL NUYQRP WODN;
$QWURSRPHWULMVNH PMHUH pLMD MH SRY HMHRIAWD D VADWYD
LQGHNVY WMHOHVQH PDVH ,70 RSVHJ YUNDRWID WWUWXMND L EYA
WH VWUXND L ERNRYD V YLVLQRP

5H]XOWMBWANXSQRJ EURMD LVSLWDQLND LPDOR M
VSDYDQMD 1DMYL&H SDFLMHQDWD LP DO Rl HUGMW HaMX 28 R KX 2
RP LPDOL VX YHUL DSQHMD KLSRSQHMD LRBPRNY', $+P D QNG |
VUHGQMX L QDMQLA&X VDWXUDFELMX NLWVLWREDW HMDX Bl H VLR
3 8 WHANLK DSQHMLpPDUD 2', MH L]QRVLR “ X 1
“ L XPMHUHQLK 3 * 9L4H YULMHGQRVWL DQWURS
LPDOL VX SDFLMHQWL V WHALPRGWRYQRHPHABS 1$+, IMWAP
YHULP 2', MHP ,70 X SDELMHQDWD V WHANRP 26% RRNELR M
MH X JGUDYLK SDFLMHQWWD ““ MNMNRPRQLK V EODJRP L “
NJ PV XPMHUHQRB 26% RPHiX WMHOHVQX PDVX ,70 RSVHJ Y
WH RPMHU VWUXND L YLVLQH LPDOL VXS®ODREBIMKQWL V L]U
.RUHODFLMD L]PHYyX DQWURSRPHWULMVNL®MTM R GDN R WGHODF
LIPHYyX DQWURSRPHWULMVNLK PMHUDNR USHO DL MVCH LI P HY X C
SRVSDQRVWL L $+, MD RGQRV®R WHALQH 26%$ H U

=DNOMXFOMNNVRML SRYH]DQRVW L]PHYVX D QW WRISENFEH. W U N M VINIC
WLMHNRP VSDYDQMD WH GQHYQH SRVSDQRVWL XRREWDWMHD
NRUHODFLMD L]PHYyX GQHYQH SRVSDQRVWL PMHWHAHQIS ZR
RSVWUXNFELMVNH DSQHMH WLMHNRP VSDYDQMD



6800%5<



'LSORPD WKHVKW WYWROAHLDWLRQ EHWZHHQ REVWWXFWLYH
VOHHSLQHVY DQG DQWKURSRPHWULF FKDUDFWHULVWLFV

2EMHFWLKHHWLP ZDV WR LQYHVWLJIJDWH W KBIUDWWRHRLIDWWMLRFY
REVWUXFWLYH VOHHS DSQHD 26%$ \SHDWHLLH.QW \D @ GWGD RWE N U
DSQHD

6XEMHFWY DQGKHHWWRGY LQFOXGHG DGXOW SDWLHQWV
6OHHS OHGLFLQH &HQWUH ZKR XQGHUZHQW ZKROH QLJKW
VXVSLFLRQ RI 26%$ LQ WKH SHULRG IURP WR !
LQ DQ DQRQ\PL]JHG IRUP LQ WKH GLJLWD@GDIUHKHYGHREDORDE
IRU WKH SXUSRVH RI WKLV UHVHDUFK 7KEGSD®WHQWS R FGD/
GDWD GD\WLPH VOHHSLQHVV DVVHVVEIREG (SZRWWKKU H GaH
SRO\JUDSK\ SRO\WRPQRJUDSK\ GDWD $QWKURSRFEKWULHF Pt
KHLJKW ZHLJKW ERG\ PDVV LQGH[ %0, OQHMGRHFDQBXKRLSL
FLUFXPIHUHQFH ZDLVW WR KLS UDWLR ZDLYBWWR KHLJKW

SHVXC®WW RI WKH WRWDO QXPEHU RI SDWLHQWYV K
SDWLHQWYV KDYH VHYHUH 26% 1 K DMHWK HIKWM  DLS/OHK
K\SRSQHD LQGH[ $+, DQG R[\JHQ GHVDWXUDW ICRRZ H\DV@ H [
R[\JHQ VDWXUDWLRQ DQG ORQJHU WLBH ZKHQ BDMW.G ¥WW X!
VHYHUH 26$% 2', LV “ LQ FRQWUROV “ LQ WKI
DQG LQ WKRVH ZLWK PRGHWBDWH 28®WLHOQWYV ZLWK KLJKH
DQWKURSRPHWULF PHDVXUHS KDY HKL PRHBEH $VH YDIQG 26$

3 %0, LV “ L@JIPWLHQWY ZLWK VHYHUH 26$ ZKLO
LQ FRQWUROV DQG LQ PLOGND®G FQ PRGIWUDWH 26% SD!
3 3DWLHQWYV ZLWK PRUH H[SUHVVHGHGDAW L P4D vV GHHFI

FLUFXPIHUHQFH ZDLVW FLUFXPIHUHQRF H HKU & \§ LUWPXPRH U H G
7KH FRUUHODWLRQ EHWZHHQ DQWKUR ¥RMH\S UQ A VK D M DFRVZ
FRUUHODWLRQ EHWZHHQ DQWKURSRPHWAKHURKDW DFMWRBLY
EHWZHHQ GD\WLPH VOHHSBQHVV DQG $+, U

&RQFOXVKRQH LV DQ DVVRFLDWLRQ RI DQWKWR SR R/H Wi MO FH
DSQHD VHYHULW\ DQG GD\WLPH VOHHSL\QRH DV SIRY 12W & YSD WR
EHWZHHQ GD\WLPH VOHHSLQHVYVY DQG WKH 26$% VHYHULW\
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262%1, 32'$&,

,PH L SUH]LPH 9DQMD ODULU

‘DWXP L PMHVWR URYHQMD yDSOMLQD %RVQD L +HI
'UADYOMDQVWYR KUYDWVNR

$GUHVD %REDQRYR 6HOR 'RPDQRYLUL yDSOMLQD %

2%5$=29%$1-(
2VQRYQD NROD /LSDQMVNH JRUH 'RPDQRYLUL
BUHGQMD ANROD YyDSOMLQD 2SiD JLPQD]LMD

OHGLFLQVNL IDNXOWHW 6YHXpLOLAWD X 6SOLWX V|



'2'$79%.



SULORSZRUWKRYD OMHVWYLFD SRVSDQRVWL

(3:257+29% /-(679,&$ 3263$1267,

.ROLNR 9DP VH pHVWR GRJDYyD GD RVMHWDMWHIG ISRMPUMEW X DF
8 RYLP VH SULPMHULPD UDGL R XRELpDMHH. R SRRYRLYUDM!'
QLVWH QD&OL X QHNRM RG QLA&H QDY HN®HN@L K LWIM\HX Y FL R B |
8SRUDELWH SUHGORAHQH EURMHYH NRGD\W R R M/ WHHQQ BVNil X RRO\

QHUX RVMHUDWL SRWUHEX |]D VSDYDQMHP GULMHPDQMH
LPDW uX ODJDQX SRWUHEX |D VSDYDQMHP GULMHPDQMH
LPDW uX YHOLNX SRWUHEX ]D VSDYDQMHP GULMHPDQMH
LPDW uX QHRGROMLYX SRWUHEX ]D VSDYDQMHP GULMHP

SULOLND

6MHGLWH L pLWDWH

*OHGDWH 79

6MHGLWH QD VDVWDQNX QD NRMHPX DNWLYQR QH VXGMHO X

9R]LWH VH X DXWRPRELOX NDR SXWQLN VDW YUHPHQD QHSI

/IHALWH L RGPDUDWH VH X GQHYQRP ERUDYNX

6MHGLWH L UD]JJRYDUDWH V QHNLP

6MHGLWH QDNRQ REURND EH] GD VWH SRSLOL DONRKROQR

1DOD]JLWH VH X DXWRPRELOX L VWRMLWH X JXaYL QHNROLN
=EURM BBBBBBBBBBB

+YDOD

5H]XOWDW

QHPD SRVSDQRVW
EODJD SRVSDQRVW
SUHNRPMHUQD GQHYQD SRVSDQRVW



