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8WMHFDM RNOX]LMVNRJ WUHQLQJD QD KLSHUWURILMX PLA&L

6%a(79%$.

6SRUW L WMHOHVQD DNWLYQRVW SUX&DMX EURMQH
UHNUHDWLYFLPD 5HGRYLWD WMHOHVQD DNWLYQRVW NOM X
L SREROMaDQMH WMHOHVQH NRQGLFLMHMH UHQLARMRWSRO D
UHVWULNFLMX NUYRWRND SRND]DR VH XpLQNRYLWLP ]D PL.
LVWUDALYDQMD XWYUGLWL XWMHFDM RNOX]LMVNRWHMUHQL
QD YROXPHQ RSMHWDMMHIGED PXaNL JRG FP NJ L
LVSLWDQLN JRG FP NJ ,VSLWDQLFL VX WUHQLUDC
GYD SXWD ]D GRQML GLR WLMHOD V 27 SULPMHQMHQLP QD
PMHUHP RSVHIJD QDWNROMHQLFH L SRWNROMHQLFH X WUL
EORND WUHQLQJD L ]JDYUEQR 7UHQLQJ XNOMXpXMH pHWLU
SUYRM VHULML RGUDYHQR SRQDYOM®SR MDS PDQX RY/MIDMDNHDYV
PX4NRJ LVSLWDQLND GR40OR MH GR SRYHUDQMD RSVHJD QD
EH] 27 V YHULP SRYHiBRMHPWDIRNRG R X & R B J& H\QSANMDIQL DN
]JDELOMHEAPR@MMIWVNHE D Q D W NRR® M FGQH. FSHR BH-BMH-QIDMR Q EORND
WUHQLQJD EH] SURBMHREHSRNORISRYOVM DR MH QDNRQ WL
SULPMHQH GRE)XSUMBILNRP R NDMYLM M \AREOW WGHRQ 5 CRIRMPRQH R
SRWNROMHQLFL GRMNRO REQHBFHOVMBEDMISRQDNRQ RNOX]LM
V LQLFLMDOQLPNPMHWHQMHRUHQLQJ PRAH LQGXFLUDWL P
NRULVWHUL QLVNH LQWHQ]JLWHWH SRYHUDYDMXiUL PHWDEF
PR&H SUYPHHVLOLOEROMH UH]XOWDWH X XVSRUHGEL V WUDC
27 PR4H ELWL NRULVQD ]D EUAL RSRUDYDN L RSWLPL]DFL
WUDGLFLRQDOQLP PHWRGDPD 2NOX]JLMVNL WUHQLQJ ]QD}
PELiIQH VQDJH NRG UHNUHDWLYQLK VSRUWDA&AD ,QWHJUDF
PDNVLPL]JLUDWL PLALUQL UDVW L VQDJX SUX&DMXiL VYHRE

.OMXPpQHUHWWAPLNFLMD NUYRWRND VQDJD WUHQLQJ V RSW



7KH HITHFWIBRE QRIR'GWULFWLRQ WUDLQLQJ RQ PXVFOH K\SH!
LQ UHFUHDWLRQDO DWKOHWHYV

$%675%&7

6SRUW DQG SK\VLFDO DFWLYLW\ RIITHU QXPHURXV SK\\
UHFUHDWLRQDO DWKOHWHY 5HJXODU SK\VLFDO DFWLYLW\
GLVHDVHV DQG WKH LPSURYHPHQW RI SRUW EBXO0 D WX HR/AF
WUDLQLQJ 27 ZKLFK LQYROYHV EORRG IORZ UHVWULFW
K\SHUWURSK\ DQG VWUHQJWK 7KHUHIRUH WKH DLP RI W]
RFFOXVLRQ WUDLQLQJ RQ K\SHUWWRKSKNWEBVD G KB QFHES OHF
RQH PDOH \HDUV ROG FP NJ DQG RQH IHPDOH SDL
NJ 7KH SDUWLFLSDQWY WUDLQHG IRXU WLPHV D ZHHN W
ORZHU ERG\ ZLWK 27 BS ERG\G WRHWWHK FOSKA ZDV DVVHVVH
FLUFXPIHUHQFH RI WKH WKLJK DQG FDOI LQ WKUHH SKDVH\
EORFN DQG ILQDO 7KH WUDLQLQJ LQYROYHG IRXU VHWYV R
LQ WIKWWW VHW DQG UHSHWLWLRQV LQ HDFK RI WKH UHP
H[SHULHQFHG DQ LQFUHDVH LQ WKLJK DQG FDOI FLUFXPIH
ZLWK JUHDWHU LQFUHDMHV¥RRENVHDYWCGVRI WHKBHPDOH VXEMH
VKRZHG D GHFUHDVH LQ WKLJK FLUFXPIHUHQFH DIWHU RFEFC
RI WUDLQLQJ ZLWKRXW RFFOXVLRQ 7KH FLUFXPIHUHQFH RI
RFFOXVLRQ ZKLOH GXUMKHRFEORYRIRIQ MQFHL QL QUKH ULJK\
VDPH DQG WKH FLUFXPIHUHQFH RI WKH OHIW FDOI GHFUHI
IXPHURXV VWXGLHV VXJIJHVW WKDW 27 FDQ SURYLGH VLPLC
WUDLQLQJ B @E WKFWWILRQ RI 27 PD\ EH EHQHILFLDO IRU
RSWLPL]DWLRQ HVSHFLDOO\ ZKHQ FRPELQHG ZLWK WUD
VLIQLILFDQWO\ FRQWULEXWHY WR K\SHUWURSK\ DQG WKH
DWKOHWWHYIJUDWLQJ 27 ZLWK WUDGLWLRQDO WUDLQLQJ PH\
VWUHQJWK SURYLGLQJ D FRPSUHKHQVLYH DSSURDFK WR W

.H\ZRUEBWRRG IORZ UHVWULFWLRQ UHVLVWDQFH WUDLQLQJ
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1. 892"

6SRUW L WMHOHVQD DNWLYQRVW LPDMX L]X]JHWQR SR]L
ILJLPLNH PHQWDOQH L VRFLMDOQH EHQHILWH 5HGRYLWD V
]JGUDYOMD L SUHYHQFLMX PQRJLK NURQLUp@H K EQRBWWW LG KM
WLSD L SUHWLORVW 2VREH NRMH VH EDYH VSRUWRP L UH
EROMRM WMHOHVQRM NRQGLFLML YHURM PLALUQRM VQD]L
UDYQRWHAL :+2 - HGIDIN RIG BIOQ@K IQMKDIWMHOHVQH DNWL
SREROMADQMH NDUGLRYDVNXODUQRJ JGUDYOMD 5HGRYLW
NUYQRJ WODND SREROMADYD FLUNXODFLMX L SRYHuUDYD
ELEFLNOL]PDDLPRISOQDPOMQR VPDQMLWL UDJLQX ORAHJ NRO
NROHVWHUROD X NUYL 1DGDOMH PHQWDOQH SUHGQRVWL
DNWLYQRVW GRND]DQR VPDQMXMH VLPSWRPH VWRBHVD DQ
RVOREDYyDQMH HQGRUILQD NRML SREROMADYDMX UDVSROR

8 WUHQLQJX V RWSRURP WUHQLQJ VQDJH LOL WUHQL
YDQMVNR RSWHUHUHQMH SRSXW XMAHQD WHHOED \DW L]DQ & R YWAWI D Y
VQDJH L]JGU&OMLYRVWL L PDVH %RGLQH WH SUXA&D |
]JGUDYOMH

3RVOMHGQMLK JRGLQD RNOX]LMVNL WUHQLQJ 27 LOL
YHUX SRIRUQRVW XHGRQVWWHQRM XWYUJyHQR GD SULPMHQ
QDSXKDYDQMH QD SURNVLPDOQRP GLMHOX XGIRG7 WOUUHQLQ.
SRWLpH PLALUQX KLSHUWURILMX L SRYHUDQMH VQDJH ND
RSWHUHUHQMHP .DDUBBXQY¥ RNOX]LMH L]JYRUQR MH UD]YLMH
NDR .$$768 WUHQLQJ 8 QRUPDOQLP XYMHWLPD QDMSULMH
LQWHQJLWHW SRYHUDYD UHJUXWLUDMX VH EU]D YODNQD
UHJURWX pDN L DNR MH LOQWHQ]JLWHW QL]DN 7UHQLQJ RNOX
$NXPXODFLMD PHWDEROLPNLK QXVSURL]YRGD SULPDUQL MH
NRG RNOX]JLMVNRJ WUHQLQJD $NXP X OFOLF LM@®D & /VDWDWD PAL 3
VWDQLFDPD ]JERJ RNOX]JLMH NUYRWRND VPDQMHQRJ YDVN
KRUPRQD UDVWD 7DNDUDGD 2YDM HIHNW VH SRND]D
KRUPRQ UDVWD VWLPXOLUD NLVH®RWDNRUDWXYNKOBR MR R
RWSRURP QLVNRJ LQWHQ]JLWHWD SRYHUD VLQWH]X PLALUG
RNOX]LMVNRJ WUHQLQJD SRND]DR VH QDMXpLQNRYLWLMLP



VNXSLQD %LFHSV EUDFKLL P @WRMR SWH \P\DIQNMXL. RKG SRSTKXM B
PHWDEROLpPNL VWUHV L]D]YDQ GMHORPLpPQRP YDVNXODUQRH
SRWHQFLMDOQR RVODELWL QHNH RG RGJRYRUD ODNWDWD
XpLQNRYLW SRND]DRRMH GDVWRHQRAQHRNONHWD WDNRYHU
JRUQMHP GLMHOX WLMHOD 2NOX]LMD VH PR&H SRMDYLWL
NUR] HODVWLpPpQH WUDNH |]D NROMHQD (ODVWLpPQH WUDNH
GLMHDQRRELPMiLUD D WODN PR&H ELWL pDN L UHODWLYQR ¢
NRML VH MDYOMDMX QD QLVNLP UDJLQDPD YHiU RG PP +J
+J MHU MH WR GRYROMDQ SRGUDADM ]D RN G NM X ONHIDQY/M IR .
X 8LODPD GLVWDOQR RG PDQAHWD D X NRQDpQLFL RJUDQL

OHWRGH UD]YRMD VQDJH

ORWRULpPNH VSRVREQRVWL VX VSRVREQRVWL NRMH RC
PRWRULpPpNLK PDQLIHVWDFLMD WM MHGQRVWDYQLK L VORa
VNHOHWQLK PLaLuD 6HNXOLUO L OHWLNRA QR VNV N 5 VM HOW
PHKDQL]DP ]D UHJXOLUDQMH NUHWDQMD L PHKDQL]DP 1D H
VSRVREQRVWL X NRMLPD SUHYODGDYD PHKDQL]DP ]D HQF
JHQHUDOQL IDNWRU VQDJH WM VYH YU&YH GLQHHIH L M H NWKG
PHYXVREQR VX YLVRNR NRUHOLUDQH a8WR ]QDpL GD DNR NRC
UH GRPLQLUDWL L GUXJH YUVWH VQDJH 3RGMHOD VQDJH S

HNVSOR]LYQD VQDJD

VLOD PMHUHQD GLQDPRPHWURP
UHSHD MQIDYIQ

VWDWLPND VQDJID

$QGULMDaEHYLU QDJODabYD NDNR VH X UHNUHDFLM
GD MH vVQDJD PRWRULpND VSRVREQRVW NRMD MH QDMPDQM
VSRVREQRVWL QD QMX PRAH QDMYL&H XWMHFDWL

(NVSOR]LYQD VQDJD

(NVSOR]LYQD VQDJD MH VSRVREQRVW GD VH PDNVLPDOC
BHNXOLU L OHWLNRAE OLODQRYLU QDYRGL NDN
RPRJXiUDYD GDYDQMH PDNVLPDOQRJ XEU]D® MDD LY GDWWIQHR



(NVSORJLYQD VQDJD VH GLMHOL QD HNVSOR]JLYQX VQDJX
OLODQRYLI QDYRGL GD MH ]D UD]YRM HNVSOR]JLYQH VQ
LOQWHQ]LYQRJR®GID RG pHWLUL B&VRV DP pFHRQDMOGR SHW V.
VD SDX]DPD RG WUL GR SHW PLQXWD L]PHyX VHULMD WH G
7DEOLFD $QGULMDAHYLU QDYRGL NDNR MH UD]YRM
GDOMQML QDSUHGDNRN QIHIEDHDHF DMV SRIOBRVULMHWNR NRUL
SRMDYH R]JOMHGD

7TDEOLFD SULPMHQD PHWRGH HNVSOR]JLYQLK GLQDPLpNLK

OHWRGD HNVSOR]JLYQLK GLQDPLpPNLK S

, QWHQ@MVMDVHMV¥ NR RSWH

%UBRIQDYOMDQME

I+

%URM VHULMD SR

7TUDMDQMH RGPRUD )

%URM YMHAEL QD W

7HPSR L]YRYHQME (NVSOR]LYDQ

$NWLYQRVW X SD OMHAEH LVWH]DQMD

SHSHWLWLYQD VQDJD

5HSHWLWLYQD VQDJDD\WH DASRNREDRYXWNEDOGYRUH GD RC
NUHWQMX L]YRGL &WR MH GXOMH PRJIXiH B6HNXOLU L OHWL
LVWLP DXWRULPD MH VOMHGHGD

DSVROXWQED UHSYMA@DHDRDYQDWHNDMMVNRI RSWHUHUHQM
UHODWHYMWLWIWYIXDEQOYPDOPMH WHALQH YODVWLWRJ WLN

OLODQRYLU QDYRGL PHWRGX HNVWHQIJLYQRJ UDG
UHSHWLWLYQH VQBOH X]SRQDYOMDQMD VHGDP GR GHYHW
SDX]DPD RGVHNXQGL XJGRPX¥EMIBRO GDUGDQ LOL YDULMDELC



BHNXOLU QDYRGL GD VX WUL PHWRGH YMH&EDQMD NO
VWDQGDUGQD PHWRGD HNVWHQ]LYQD PHWRGD L LQWHQ]L
QDMEROMH MH UWDJYHWMD MLE RSWHUHIGHQMHP X] NRULAWHQ!
PHGLFLQNL HODVWLpPQLK JXPD EXULFD WH X] SRPRiU VSUDY

SURJUDPL YMHAEDQMD ]D UD]YRM UHSHWLWLYQH VQDJF
PLALUQH L]GSMDWLIORRVYIWEUADQMD WLMHOD SREROM&ADQMH |
SRYHUDQMX XpPpLQNRYLWRVWL VSRVREQRVWL VXVWDYD ]D NI

7TDEOLFD SULND] UD]OLpLWLK PHWRGD YMHAEDQMD ]D UD]

6 W DUG g (NVWHQ]L| ,QWHQ]L

THPSR UDGD S8PMHUH S8PMHUHC( S8PMHUH

2SWHUHUHQMH X

%URM SRQDYOM

%URM VHULMD S

2GPRU PLQ VHF PLQ

%URM YMHAEL

JUHNY VMQBEH QI DQ J

6WDWLpPpND VQDJD

6WDWLPND VQDJIJD MH VSRVREQRVW UDGQR DQJDALUDQH
awR MH GXOMH PRJXUH 6HNXOLU L OHWLNRA OXVNXOL
NRQWUDNFUN@®PNEBFLMH 7DNRYyHU G6HNXOLUO L OHWLNRA
DSVROXWQX VWDWLpPNX VQDIX L UHODWLYQX VWDWLPNX VQ
YMHAED L]GUADM X XSRUX QD SRGODNWLFDPD RHOD@RML U
EURM VHULMD SR YMHAEL SHW GRN EL EURM YMHAEL QD WU
WUHED ELWL SHW PLQXWD MHU GROD]L GR PDNVLPDOQRJ L]



3URJUDPL YMHAEDQMD ]D UD]YRM VQDJH X VSRUWVNRM

$QGUNYMDAH SUHSRUXpPD GD VH X VSRNWYQRM YUWHNPBHI
YMHAEDQMH XVPMHUL ND UD]JYRMX VQDJH 9D&QR MH RGUH
RGJRYDUDMXiL SODQ L SURJUDP 6PDWUD VH GID®R Q@BULA
XEU]DYDQMH SURFHVD UD]YRMD VQDJH .YDOLWHWQLP L]ER
MDNRVW FLMHORJ WLMHOD DOL LVWRGREQR XWMHFDWL L
VPDQMHQMD SRWNR&QRJ PDVQRJ WNLYP SASRUHODR i A D N M &l
SULODJRYDYD SRMHGLQFX 8 GDQD&AQMH YULMHPH JUXSQL
VYLMHWX D VDPL WUHQLQJL PRJX VH SURYRGLWL X IURQW
REOLNX 3RVWRML QL] QRYLKRSHRJIX\WRB pMEOREDIIMRWRGD N
WUHQLQJD (020 WUHQLQJD SLODWHVD MRJH DHURELNH
EXpLFH VWHS NOXSLFH 75; SLODWHV ORSWH L REUXpL Pl
WUDNH LWG *DDJER]RWWPOOQLB GMHORP X JUXSQLP ILWQF
SRGL]DQMH PRWLYDFLMH 6FKHOHUW

+LSHUWURILMD PLaLUD

7LMHNRP WUHQLQJD KLSHUWURILMH NRQWUDNWLOQL
PDWULNV VH aLUL NDNR KLVXEGRADRRVWVW KRSMHSOD]LN
SRYHUDQMHP EURMD YODNDQD XQXWDU PLaAaLUD .RQWUDNWI
VDUNRPHUD X QL]X LOL SDUDOHOQR 9HULQD KLSHUWURILI
WUDGLFLRQDOQWUISQRQUD PRWBRUD UH]XOWDW VX SRYHUC
GRGDQLK SDUDOHOQR .DGD MH VNHOHWQL PLa&LU SRGYUJC
SRUHPHUDMH X PLRILEULPD L SRYH]DQRP L]YDQVWDQLpPQRP
GRIDYDMBRNIOWIQXFL GRYRGH GR SRYHUDQMD YHOLPLQH L N
SURWHLQD DNWLQD L PLR]JLQD WH XNXSQRJ EURMD SDUDOH
SRMHGLQDpQLK YODNDQD L WLPH UH]XOWLUD SRYHUDQM|
6FKRHQIHOG

'RND]DQR MH GD VH KLSHUWURILMD X VHULML GRJDyYD N
IXQNFLRQDOQRM GXOMLQL 7R VH YLGL NRG XGRYD NRML V
QD YHOLNLP GXOMLQDPDQURAIEULRMHPXUD/UNRPFHRIDHEDQL]X C
QD NUDuULP GXOMLQDPD X]JURNXMH VPDQMHQMH 3UHWSRVW
SRYHUDQMHP UD]OLpLWLK QHNRQWUDNWLOQLK HOHPHQDWI



KLSHUWURILMDLUD®RAWHURPX®WALUQRP PDVRP EH] LVWRGF
6PDWUD VH GD MH SRYHiUDQMH VDUNRSOD]PDWLpPQH KLSHUV
MH PLALUQD KLSHUWURILMD GUXJDpLMD NRG ERG\EXLOGH
ERG\EXLOGKMK SRKEBP SUROLIHUDFLMX ILEUR]JQRJ HQGRPL]L
VDGU&DM JOLNRJHQD X XVSRUHGEL V SRZHUOLIWHULPD YM|
,DNR VH VDUNRSOD]PDWLpPQD KLSHUWURILMD pHVQLR RSBLV X!
SULODJRGEH SRYH]DQH V QMH]LQLP XpLQFLPD QD RWLFDQ
SRUDVWLPD VLQWH]H SURWHLQD NRML GRYRGH GR YHuUHJ N

+RUPRQL L FLWRNLRQ L QMHNHDBIOBIXIREL © D & Q bt UXMOLRRIIX. pQ R P €
RGJRYRUX VOX&HiL NDR UHJXODWRUL DQDEROLPNLK SUR
KRUPRQD SRYHUDYDMX YMHURMDWQRVW LQWHUDNFLMD UH
NDVQLML UDVW PL&ALUGD OQRJL VX WDGRYHUHRONOMBMBHIQX X
VWDQLFD L PR4&GD RODN&ADYDMX YH]DQMH VDWHOLWVNLK V
REQDYOMDQMX PL&LUD 7UL QDMpHA&UH SURXpDYDQD RG RY]|
,*Y  WHVWRVWHURQ L6ERRPRQHODIBY WD  * +

7TUHQLQJ V FLOMHP KLSHUWURILMH PL&LUD

+LSHUWURILMD PLaLUD SUHGVWDYOMD SRYHUDQMH PL:
SRERUQLND ILWQHVVD L VSRUWD&D 7UHQLQJ KLSHUWURILM
PLALUQIDYPODUNR] UD]OLPpLWH PHWRGH YMHAEDQMD L PDQLS>
KLSHUWURILMD VH SRVWLAH NRPELQDFLMRP PHKDQLpPNRJ Q
PLALUQLK YODNDQD +HOPV L VXU

OHKDQLPNR QDSUH]DQM HGREHDRMX VRIDQML ¥ L DHH W RNWHHN R P
GRN PHWDEROLPNL VWUHV XNOMXpXMH QDNXSOMDQMH PHW
QDVWDMX WLMHNRP LQWHQ]JLYQRJ YMHAEDQMD 2aWHIHQM
HNVFHQWULpPQLKDNR@MW BNRBSUMIMDRYVL UDVWX PLALUD NUR] S
2VQRYQH NRPSRQHQWH WUHQLQJD KLSHUWURILMH XNOMX|
YMH&EL YUVWX PLALUQH DNWLYDFLMH GXOMLQX LQWHUYDC
L UDVSRQ SRNUHWD 520 6YDND RG RYLK YDULMDEOL LJUD
SURJUDPD ]D SRYHUDQMH PLALIQH PDVH 9ROXPHQ VH RGQF
LIYHGHQLK WLMHNRP WUHQLQJD 8pHVWBOGRXWGRH RGQRNL
R]QDpDYD SRVWRWDN PDNVLPDOQRJ RSWHUHUHQMD NRMH V



DNWLYDFLMH NRQFHQWULPQH HNVFHQWULpPQH L LIRPHWUL
VNXSLQH L QMLKRYH RGIJRYRLUHGQD WUHQNBUYBPKRRGPRUD
WUDMDQMH SRQDYOMDQMD L UHGRVOLMHG YMHAEL WDNR
KLSHUWURILMX .RULAWHQMH SXQRJ UDVSRQD SRNUHWD 52
XVSRUHGEL V G HR®RBEKRH RO G 9ULMHPH SRWUHEQF
VH LQWHUYDO RGPRUD ,QWHUYDOL RGPRUD PRJX VH NOD\
VHNXQGL LOL PDQMHVHXNRRBUHRIGXJL WUL PLQXWH LOL YL
RWLNDWHJRULMD LPD UD]OLPLWH XpLQNH QD NDSDFLWHW V.
KLSHUWURILpQL RGJRYRU .UDWNL LQWHUYDOL RGPRUD |
PHWDEROLpPNRJ VWUHVD pLPH VH SRMDpDYDMKD QIBERO!
PHWDEROLWD OHYyXWLP RJUDQLpDYDQMH RGPRUD QD v
YUHPHQD VSRUWD&X GD SRYUDWL PLALUQX VQDJX ]QDpDMQ
VHULMDPD 6WRJD VX KLSHUWURILPpQH GLRFPE VN REIHWV R F5 RYDH]D
XUDYQRWHAHQH VPDQMHQLP NDSDFLWHWRP VQDJH pLQHUL
PDNVLPL]LUDQMH PLALUQH KLSHUWURILMH 5DWDPHVYV

'XJL LQWHUYDOL RGPRUD RPRIJIJXUXMX SRWGORAQAIRTIRWOIM
VSRVREQRVW WUHQLUDQMD V PDNVLPDOQLP NDSDFLWHWRF
WUL GR SHW PLQXWD RPRJXUXMX L]JYHGEX YHULK SRQDYOM
RSWHUHUHQMHP L]JPHyYX L RG 5MQNDRROYL.RNLRER JRK LYV WI
PDNVLPDOQL KLSHUWURILPpQL RGJRYRU 6FKRHQIHOG

2WND]LYDQMH PL&LUD PR&H VH GHILQLUDWL NDR WRpND
SURL]YHVWL SRWUHEQX VLOX ]D NRQFHQWULpQBHSR®L]D QM
GR RWND]D MR4 XYLMHN SUHGPHW UDVSUDYH RSUHQLWR \
QHRSKRGDQ NDNR EL VH PDNVLPL]JLUDR KLSHUWURILpQL R
NUHWDQMD PR&H LPDWL YH{iX YD&QRVY\OMDENDFHDRMR VHQ R
GD NRQFHQWULpPQH L LIRPHWULPQH NRQWUDNFLMH SURL]Y!
VWXGLMD SRND]XMH GD HNVFHQWULPQH UDGQMH LPDMX QI

'REUR MH SULKYDUHQRUQPDpIHQR LLSOQUHDAHWED YMHAEH
SRORADM HNVWUHPLWHWD LWG PRJX XJURNRYDWL UD]OLDL
L XpLQLwL VLQHUJLVWH DNWLYQLMLPD LOL PDQMH DNWL®
XVPMHUHQRP IOMDXKUSMWHWWHRISURPLFDQMH UDYQRPMHUQRJ U



PDNVLPL]JLUDQMH XNXSQRJ RSVHJD PLALUD 5HJLRQDOQH |
XWMHFDWL QD QMLKRY RGJRYRU QD L]JERU YMHA&EL 1D SUL
UD]E@QFIR PLALULPD WDNR GD VH VSRUR NRQWUDKLUDMXIiit
EUJRNRQWUDKLUDMXiH YODNQR QHDNWLYQR L REUQXWR %
YHOLNH NROLpPLQH PLELUQH PDVH |]D REDYOWID RRBIPRDG®D Q1
RGJRYRU QD WUHQLQJ .RQNUHWQR SRND]DOR VH GD MH
YMH&EDQMD SRYH]DQD V RSVHJRP XNOMXpHQH PLALUQH PDV
YHUD SRYHUDQMD L UDJLQH WHVWRWWHWLHRAED P.DK R WPHRGXDL B [}
6 GUXJH VWUDQH MHGQR]JOREQH YMHAEH RPRJIXUXMX YHuL
V YLAH]JOREQLP SRNUHWLPD 7LMHNRP L]YRYHQMD YL&H]JO
PRJX LPDWL SUHGQRVW QIXG&SGUWMIWR DL p @ XV YDOHIDIMAQIR.W H & X
.RULAWHQMH YMH&AEL V MHGQLP ]JJORERP PRA&H VHOHNW
SREROMADYDMXiUL PLALGUQX VLPHWULMX aWRYL&H MHGLQV\
GD NRULAWHQMH SRNRUHWRAY MIDGOLWL]JORPBLPpLWH REUDYV
DNWLYDFLMH NRML SRYHUDYDMX XNXSQL UD]JYRM PLALUD %

6YH RYH NRPSRQHQWH |[DMHGQR GRSULQRVH VWYDUDQ
RPRIJXUXMXiUL SRMHGLQFLPD GD SRIVWIDQXDMXRMPNRKYDWH
5D]XPLMHYDQMH L SUDYLOQD SULPMHQD RYLK SULQFLSD I
KLSHUWURILMH 3RVWL]DQMH KLSHUWURILMH PLALGD ]DK\
XPLQNRYLWR VWLPXOLUDMX P UDIMW DO0HG R NIGCOM Kb LPONR/Y.[P\B O
VX IRUVLUDQD SRQDYOMDQMD RSDGDMXiH VHULMH VXSHU

YRUVLUDQD SRQDYOMDQMD
JRUVLUDQD SRQDYOMDQMD SRGUD]XPLMHYDMX DVLVYV

SRQDYOMDQMM HAENDRQY BMR QH PRAH VDPRVWDOQR SRGLUL V
GRGDWQR RSWHUHUHQMH PLALUD &WR PR&H SRYHUDWL LQ
6FKRHQIHOG

2SDGDMXUH VHULMH
2SDGDMXuH VHULMH VOLpQHPIX DBUVQH D)@ KRV LSNRHDDYND X
DVLVWHQWD 2YD PHWRGD XNOMXpXMH VPDQMHQMH WHAaLQt



QDVWDYDN YMHAEDQMD V PDQMRP WHALQRP 7R RPRJIXUXM
XPRU L SRWHQFLMDO ]D UDVW 6FKRHQIHOG

6 XSHUVHULMH

6 XSHUVHULMH VX WHKQLND WUHQLQJD VQDJH NRMD XNC
LIPHYyX QMLK 3RVWRMH GYD JODYQD QDpPLQD L]YRYHQMD VX
JUXSD L VHWRYL LVWLK PL&N O ¥ MXSWDD G WYCD GPHWIRIGWDD ] O L
GRN GUXJD PHWRGD XNOMXpXMH GYLMH YMHAEH ]D LVWX PL
RGPRUD L SRYHUDYDMX PHWDEROLpPNL VWUHV L XPRU PLAaLU!

4XLQQ

7HANL QHJDWLYL

7HANL QHJDWLYL IRNXVLUDMX VH QD HNVFHQWULpPQH
PDNVLPDOQH WH&LQH NRMX YMHAEDp PRA&H SRGLiUL NRQFH
DVLVWHQFLMX ]D SRGL]DQMH WHALQH GRR VHAaNN VEH DML
GRND]DQR SRYHUDYDMX VLQWH]X SURWHLQD L SRWLpX YHUL
RG SUHWUHQLUDQRVWL VWRJD MH YD&QR NRULVWLWL R
6FKRHQIHOG

2YH QDSUHGQH WHKQ LWBH] \ROHQIHQ IDXBUXEBMXWH SULV
KLSHUWURILMH PLALUD 6YDND WHKQLND QXGL VSHFLILpQH
FLOMHYLPD L SRWUHEDPD YMHAEDpPD .RPELQLUDQMHP RYL
PRJX PDNVLPDOWRWLIWNREMH WUHQLQJH L SRVWLUL ]QDpDMC

2NOX]LMVNL WUHQLQJ

2NOX]LMVNL WUHQLQJ WDNRYHU VH QDJLYD L WUHQLQJ
SRJRGQD MH ]D RVREH V R]JOMHGDPD LOL MNHpNISRWIRWDBK
UHNUHDWLYFH NDNR EL L]JUDGLOL PL&LUH &LOM WUHQLQJ
RVRED WUHQLQJ RNOX]JLMH H GRYHVWL GR SRYHiDQMD RS
SRPD&H OMXGLPD X SURFHVX RISEBDDENDORGRPSBUDFEMMD H
WUHQLQJD WUHED REUDWLWL SRJRUQRVW QD RGJRYDUDM >



SRVWDYOMDMX SURNVLPDOQR QD HNVWUHPLWHW L RVQRY
RJUDQLPDYDQMH YHQVN I HNRWRNTL\WQBWXUISEHUDQR 8 VY
YMHAEDQMD L VSRUWD SR]QDWR MH GD MH ]D KLSHUWUR!
GRGDWQLP RWSRURP RGQRVQR RSWHUHUHQMHP =D NYDOI
UDG QD LQWHQJLWBWWLB&DOQRJ PDNVLPDOQRJ SRQDYOMDQ
VX VDVWDYQL GLR UHNUHDWLYQRJ L SURIHVLRQDOQRJ YN\
VSRUWD&AD GR&LYMHOD MH QHNX YUVWX R]JOMHGH NRMD LP
VSRUWR®R GD VH UDGL R R]JOMHGDPD NRMH [DKWLMHYDMX
DNXWQRJ NDUDNWHUD =DMHGQLpPNL SUREOHP VYLK R]JOMH
DWURILMD D R]JOMHGD pHVWR RQHPRJXiUDYD VBROW@ZD GI
QMHJD 8 WDNYRM VLWXDFLML RG YHOLNH SRPRUL PRA&H E
GMHOXMH QD QDpPLQ GD VH PL&LU SRGYH&H UXpQR LOL SQH
RQHPRJXiUDYD YHQVNL SURWRN NUYLLNSBRWRALNUDDL 8GW
XYMHWLPD NDGD VH PLALU RSVRIGUBW LXbQWH R |Q DV HK\W RIP URNGU F
PLALUD ELW UH LVWL LOL QH]QDWQR PDQML R®R5NDESHRYH Y|
WRJD MH RYD PHWRGD WKBBLUDWQMEL 18R IXPBDINQ B RS XIGIDFL N
XVOLMHG R]JOMHGH PRUDMX SRNX&DWL VDpXYDWL VYRMX F
QRYD PHWRGD WUHQLQJD D QMHJRYD &LUD SULPMHQD X V
RPRJIXULWL VXBRRGHEKQRYRJ SULVWXSD $EH

'RVDGDAQMD LVWUD&LYDQMD

OHQGRQFD L VXWX XWYUGLOL XWMHFDM KRGDQMD V R
SUHNRPMHUQX SRWURZQMX NLVLND QDNRQ YMHAEDQMD NR
MH VXGMHORYDOR |GUDYLK PODGLUD NRML VX L]YRGLOL °
92 ppf 6YDNL MH VXGLRQLN L]YHR SHW VHULMD SR WUL PLQ
RSWLPDOQRM EU]JLQL KRGDQMD VD MHGQRP PLQXWQRP VD |
GXJ KRGDQMD NDR L QMHJRY UHODWL¥2Q2YIRQMHAN] DWIHWD Q M
SRND]DOR GD KRGDQMH V WUDNDPD ]D RNOX]LMX SRYHUDYI
AWR XYHOLNH SRYHUDYD PHWDEROLPNX DNWLYQRVW X PLAL
PLALUD NRG VHGHQWBRMY Wy ISR M|XQENDNUHQLQ]L V RNOX]
EUSH SRVWLAX KLSHUWRUILMX PLALUD OHQGRQFD



8 VWX&RRN. L VXU QDVWRMDOL VX LVSLWDWL XpLQNH
RSWHUHUHQMHP VD L EH] UHVWULNFLMH NUWRQMRINDS 94)6 WO
LVWUDALYDQMX MH VXGMHORYDOR GYDGHVHW SROXSURI
IRUPLUDQD MH HNVSHULPHQWDOQD VNXSLQD NRMD MH SUR
QD GRQMHP GLMHOX WLMHOD RN OR}MHIMNVRINDDP DK SBHRW D HPIHSQXR
QD SURNVLPDOQRP GLMHOX EHGUD L NRQWUROQD VNX
(NVSHULPHQWDOQL SRVWXSDN VH SURYRGLR WUL WMHGQD
VHULMD RG SHW SRQDYOM DGR EBiHEMIDU HWHEE HXIpKQ MBI Y D |
]JDYUSHWND SURWRNROD XRpHQL VX ]QDpDMQL SRJLWLYQL
NRQXURKOEHQFK SUHVVX YUHPHQX PDNVLPDOQRJ VSULQWI
]JDNOMXpND GD RNOX]BRWNIQ FLWHD@LIR PREROMADWL PLALUC
SULPMHQH WUHQLQJD VQDJH L RWSRUQRVW QD XPRU NRG
SURJUHVLMRP X PL3LUQRM KLSHUWURILML V PDQMLP RSW
QDWMHFDWHOR@NRFO G DXMSIOKFUNKX UHKDELOLWDFLMH

6OLPQX VWXGLAM¥YVXXDSUIMWHIXLNRMHP VX SURYHOL WUH
MHGQRP ]JJOREX V RNOX§LERPLSWR\D&KINDD §MDPLMH ELR LVSL
WUHQLQJD WLMHNRP L]VMGHEH KWLM HAUBWHU RHIQRK. REGIJRYRU PLA
8 VWXGLML MH VXGMHORYDOR PODGL#UD NRML VX QDVXPLp
LOL EH] RNOX]JLMH *UXSD V RNOX]LMRP L]YRGLOD MH WL
PDNVLPDOQRMIRQBYOMBWLUL VHULMH XNXSQR SRQDYO
GDQD X WMHGQX WLMHNRP GYD WMHGQD 7LMHNRP YMH&
HODVWLPQH PDQaHWH SURNVLPDOQR QD REMH UXNH V LQN
SRPYEL RG PP+J GR PP+J 3ULMH L QDNRQ WUHQLQJD L
EUDFKLL L SHFWRUDOLV PDMRU EHQFK SUHVV SUL 50 L I
XND]XMX GD MH QDNRQ GYD WMHGQD WUHQLRWUX G RMHAE LGR
EHQFK SUHVV X JXSL NRMD MH WUHQLUDOD V RNOX]LMRP

D RSVHJ WULFHSV L SHFWRUDOLY PDMRUD SRYHUDOL VX
SURPMHQD X RVQRYQLP NR QFRIQRROIDF LYXDWPDUD QIXE B R & PN L&
RNOX]LMVNL YWWHEERBOK SUHVVD GRYRGL GR ]QDpPpDMQRJ SF
QDGODNWLFH L SUVQRJ NR&ED WH VQDJH 50



2. &,/- 5%$'%$

&LOM RYRJ |JDYUAQRJ UDGD MH XWYUGLWLXX®MHEDM RNO .
L YROXPHQ RAWRUNRIWQMOQLUDQLK UHNUHDWLYDFD

21.3UREQMWUDALYDQMD

+LSHUWURILMD PLALUD LOL SRYHUDQMH PL&LUQH PDVH
VSRUWDab 7UDGLFLRQDOQH PHWRGH ]D SRVIWIQIB QMHHKLQH
V YHOLNLP RSWHUHUHQMLPD 1R LQRYDWLYQD PHWRGD SR]
QLMH GRYROMQR LVWUDA&HQD X VYLP VIHUDPD VSRUWD D N
X PLALULPD WLMHNRP YMHAEDQWIH W K LYALEH RSAWHIDH XHIQHM L |
]QDQVWYHQH L VSRUWVNH ]DMHGQLFH NDNR EL SRWHQFLM
ELOL &WR MDVQLML 2NOX]LMVNL WUHQLQJ SURYRGL VH WI
VPDQMXMH SURWRMND NNURFMLXVPIL®MMUHQLUDMX &awR VWYDUD >
PHWDEROLPNLK SURGXNDWD 2YL XYMHWL PRJX SRWDNQ X
LQWHQ]LWHWLPD YMHAEDQMD OHYyXWLP PDOR MH LVWUDaA
PHWRGHODYBEWR QD XWUHQLUDQH UHNUHDWLYQH VSRUWDAaH

22.+LSRWH]H LVWUDALYDQMD

6 REJLURP QD FLOM UDGD IRUPLUDQH VX VOMHGHIGH KLS

1. 2NOX]JLMVNL WUHQLQJ itH GRYHVWL GR SRYHUDQMD RS
NRBLVRNR W U HGIDUDXMB¥RRNHGEL V WUDGLFLRQDOQ
RNOX]LMH

2. 2NOX]JLMVNL WUHQLQJ UH]XOWLUDWL UHYNYWRNR YR
WUHQLUD QL KX UHNSIRHUDMVEIEXDF W UDGLFLRQDOQLP WUHQ

3. .RPELQDFLMD RNOX]LMVNRJ WUHQLQJD L WUDGLFLR
XpLQDN QD SRYHUDQWH RNERLWYH @DWBIQXK UHNUHDWL



3. 0(72'( 5%'$

8]JRUDN LVSLWDQLND

8]RUDN LNBSDWRQRP LVWUDALYDQMX PpLQLR MH MHGDQ F
YLVLQH L NJWMHOHVQH PDVH L MHGDQ &HQVNL LVSLWDQL
PDVH 2ED LVSLWDQLND LPDMX GXJRJRGLAQMH LVMMVWYR
VPDWUDMX QDSUHGQLP UHNUHDWLYFLPD 8 ]DGQMLK &HVW
ORNRPRWRUQRJ VXVWDYD WH VX ELOL SRWSXQR JGUDYL S
REMDAQMHQL FLOMHYL VYUKD WH VS/RWIHQ ¥ DNDAXQ W HU L] NM
LQIRUPDFLMD GD X ELOR NRMHP WUHQXWNX PRJX RGXVWDW
LVWUDALYDQMD LVSLWDQLFL VX SRWSLVDOL SULYROX ]D VX

OMHUQL LQVWUXPHQWL L YDULMDEOH

=D SURFMUWXRKLBH PLALGD NRULAWHQD MH FHQWLPH\
DQDOL]JLUDQH X RYRP LVWUD&LYDQMX VX RSVHJ QDWNROM
QRJH 2SVHJ QDWNROMHQLFH PMHUL VH QD QDpLBVGDRMDVSLV
QD REMH QRJH 6WRSDOD VX QHAWR UD]PDNQXWD L SDU
YRGRUDYQR LVSRG JOXWHDOQH EUD]J]GH GRN NRG SRWNRO!
X JRUQMRM WUHULQL SRWNROMHQLFH

60OLND OMHUHQMH RGMHODDPH aALUD QDWN



60OLND OMHUHQMH RSVHJD PLa&LUD SRWNROM

S3URWRNRO LVWUDALYDQMD

2NOX]LMVNL WUHQLQJ NRULAWHQ MH QD GDQH WUHQL
7DEOLFD L 7TDEOLFD 7UHQLQJ RED LVSGWDMHNDHYDM)
PDNVLPDOQRJ LQWHQ]JLWHWD WM WUHQLUDQMH GR RWND]L
ZLUHOHVV %)5 FXIIV: 60LND NRMH VX LVSLWDQLFL NRUL

60OLND 2NOX]LMD PLALUD QDWNROMHQLFH



2SVHJ QDWNROMHQLFH L SRWNROMHQLFH RED LVSLWI
WUDQJLWLYQR QDNRQ SUYRJ EORND WUHQLQJD WH ]DYU
YUSFRP &LMHOL HNVSHULPHQWDOQL SURJUDP MH WUDMDEF
7DEOLFD ]D RED LVSLWDQLND XNOMXpLYDR MH pHWLUL
VXNODGQR REDYH]DFPD HREDQIWHWDALNRQFLSLUDQ WDNR G
WMHGQR SURYRGLOL WUHQLQJ |DMIRGQ R WG MR GV MZHNODX 1L 1@
SURYRGLR QD GDQH ]D GRQML GLR WLMHOD &HQVND LVSLYV
EORN WUHQLQJD RG pHWLUL WMHGQD V SULPMHQRP RNOX]L
WUHQLQJD RGUBQHQREMKXBUIMHPM7UHQLQJ ]D &HQVNX LVSLW
YMH&EH VMHGHUD QRAQD IOHNVLMD QR&QL SRWLVDN OHJ
QD SUVWH QD VSUDYL ]D OLVWRYH .RG PX&NRJ LVSLWDQL!
QRAQH IOHNVLMH V PUWYLP GL]DQMHP V LVSUX&HQLP QR.
QDSUHGQLML UHNUHDWLYDF 2YD L]JPMHQD RPRJXULOD MH
ORA&H X] RSWLPDOQLMH RSWHUHUHQMH X RGGRY XL QHL WNDHGE P
SUYL EORN WUHQLQJD RG pHWLUL WMHGQD RGUDGLR EH] S
RGUDGLR V SULPMHQRP RNOX]LMH QD YMHAEL QRAQH HNVW

7DEOLRIDDQ WUHQLQJD NRG PXa4NRJ LVSLWDQLND
9-(a%$ 6(5,-( | 321$9/-$1-$| .,/$a$ ; 321%9/-$1-9

6WLII OHJ GHDGOL [

/IHJ SUHVYV [

/HJ HIWHQVLRQ [

&DOIl PDFKLQH [

7DEOLFRODDQ WUHQLQJD NRG 4HQVNH LVSLWDQLFH
9-(a%$ 6(5,-( | 321%9/-$1-% | .,/$a$ ; 321%9/-$1-%

6HDWHG OHJ F [

/JHJ SUHVV [

/HJ HIWHQVLR( [

&DOI PDFKLQH [




%URM VHULMD ]D VYDNX YMH&EX MH ELR G YGR R WONPNDV H
8 EORNX WSHWQPRHMRP RNOX]LMH RNOX]LMD MH NRUL&WH
RSWHUHUHQMHP RG 50 V pHWLUL VHULMH RG NRMLK MH :
VHULMH SR SRQDYOMDQMD V  VHNXQGL SDX]H QPHGMX
RVQRYX SULMD&QMLK WUHQLQJD V REJLURP GD VH UDGL |
WUHQLQJX MH SUDUHQD QD GYD QDpLQD L WR NUR]

SRGL]DQMH NLODaH
SRGL]DQMH EURMD SRQDYOMDQMD

%URM SRQDYOMDQMD X WUHQL®NR O/IVWREG BREGHH DWDEQ P\
LVSLWDQLN RGUDGL LOL SRQDYOMDQMD ]DGU&DWL ik
GRVHJQH NUDMQML UDVSRQ ]DGDQLK SRQDYOMDQMD NRML
UDGQX NLOD&X 8NROLNR LVSDWARP N RGW BRIQ B YRGWMHIMQ R |
MH ]JDGDWDN RGUDGLWL EDU MHGQR SRQDYOMDQMH YL&H X



4. 5(=8/7$7,

7LMHNRP RYRJ HNVSHULPHQWD SUDUHQL VX RSVH]L REI
VH XWKUSHOWURILMVNL HIHNWL RNOX]LMVNRJ WNBR LQJD
SUDUHQMH XNXSQRJ YROXPHQD WUHQLQIDHQRGW M USHUI HROMVH
RNOX]LMVNRJ SULQFLSD SURYRGLR VH GYD SMW®DW MR G Q\RW |
A$SLUEDQGV ZLUHOHVV %)5 FXIIV: WLMHNRP YMH&EH QRAQH
PHWLUL SXWD WMHGQR V UDVSRUHGRP WUHQLQJD |D JRUQI
WDNRYHU GYD SXWD WMHGQR

7TDEOLFOMHUB RISAMHID SRWNROMHQLFH L QDWNROMHQLFH VX

2'1 FP| 2/1 Fk 2'3 FP| 2/3 FP

0 +,QLFLMDOQR

0x&LNOXV EH] RNOX]LI

0 +=DYUAQERNRQ RNOX]

4%, QLFLMDOQR

ax t&LNOXV V RNOX]LM

axt=DYU&SQROXV EH] RI

0 OX4aNL LVSIAWMDY NN L& SLWHIRHN QHVQH QDWAROHMHQUMHY R/QDWNROMHC
2SVHJ GHVQH SRWRIRWUOG-MHRBRWHRBD/MHQLFH

60OLND 9ULMHGQRVWL RSVHJD PLaLubD SRWNROMHQLFH L QDWNF



60OLND

9ULMHGQRVWL RSVHJD PLaLUD SRWNROMHQLFH L QDWNF

7DEOLFMOXPHQ RSWHUHIHQ MB SRXH I HRD HEQES M VWSIRG@LINYDO M D Q M [

9-(a%$ %/2. 75(1,1* 75%$1=,7,91 %/2. 5(7(67
LQLFLMDO  67$1-( 75(1,1*$
=DYU&QR

6BWLII OHJ NJ | NJ | NJ [ NJ |

/HJ SUH NJ | NJ | NJ [ NJ |
JHJ H[WH NJ | NJ | NJ | NJ |
&DOI| PDF NJ | NJ | NJ [ NJ |

8NXSQR NJ NJ NJ NJ

7TDEOLF®OXPHQD RSWHUHUHQMD aHQVNH LVSLWDQLFH

9-(a%$ % /2. 75$1=,7,91 % /2. 5(7(67
75(1,1*$ 67$1-( 75(1,1*$
LQLFLMD =DYU&QR
6HDWHG ( NJ [ NJ [ NJ [ NJ [
/HJ SUHY NJ | NJ [ NJ | NJ [
JHI H[WH{  NJ | NJ [ NJ | NJ |
&DOI PDF NJ | NJ [ NJ [ NJ [
8NXSQR NJ NJ NJ NJ

RSW



8 7TDEOLFZDEOSBLND]DQL VX YROXPHQL RSWHUHUHQMD
9ROXPHQ WUHQLQJD VDVWRMDR VH RG GYLMH UDGQH VHULNM
SURJUHVLYQR SULODJRYDYDOR VXNODGQR QDSUHWNX X
WWDRUPDFLMVNL SURFHV V SUYLP pHWYHURWMHGQLP EOR
YMHAEL QRAQIS HNVMAHQMHMHDELOMHAHQ SRUDVW XNXSQRJ Y
QRQLFLWWDOD@WH 1DNRQ WRJD SUHADR M N NIDVXP MHIGRH 6 U IERD
RNOX]LMH SUL pHPX MH XRpHQ SDG XNXSQRJ YROXPHQD F
UD]JGREOMD SURYHGHQ MH UHWHVW NDNR EL VH XWYUGLO
QDNRQ EORND V RNOX]J]LMRP SUL PP X MG QREXOMB &D GBI
VWDQMD .RG &8HQVNH LVSLWDQLFH WDNRYyHU MH ]JDELOMH&H
QD SRPHWQR VWDQMH QDNRQ SUYRJ pHWYHURWMHGQRJ EC
VOMHGHUHJ EORND WUHQLHJDPLEBMBYUR PMH BHR YRHIMI MM X N
RSWHUHUHQMD NDR L NRG UHWHVWD .RG RED LVSLWDQLNTE
UDGQRJ RSWHUHUHQMD &WR XND]XMH QD SRYHUDQMH VQDJ

*UDILNRPROXPHQ XNXSQRJ RSWHUHUHQMD PX&NRJ 1

hlp% v} up“l &

12400
12200
12000
11800
11600

11400
11200
11000

1 BLOK TRENINGA TRANZITIVNO STANJE 2 BLOK TRENINGA RETEST
(inicijalno ) ~e AE“v}e

*UDLNRQROXPHQ XNXSQRJ RSWHUHUHQMD aHQVNH
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8000
6000
4000
2000
0
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5$635%$9%

.DR 4WR MH QDYHGHQR X XYRGX WUHQLQJ RNOX]JLMH S
NRMD VH WHPHOML QD QDPMHUQRP RJUDQLpPDXNRQMX HORQR |
X RYRP UDGX VX WR PLaLiUL QDWNROMHQLFH L SRWNROMt}
VSHFLMDOL]JLUDQLK VWH]QLND LOL PDQAHWD NRMH VH SRV\
YMH&E&EDQMHP SULWLVDN XQXWDU RYLRKHPDK ZRUW D QL BRI \8
RNOX]LMD NUYL X PLaLUH LVSRG PDQaHWH .UJ\V]WRILN

2JUDQLpDYDQMH SURWRND NUYL UH]XOWLUD VPDQMHQ
XJURNXMH QDNXSOMDQMH NUYL X WLP SRGUXpMLPINL2YD DN
VWUHV L PHKDQLPNX QDSHWRVW XQXWDU PL&ALUQLK YODNTL
VWLPXODFLMH QL]D ILILROR&NLK UHDNFLMD -HGQD RG NOM
PLALUQH PDVH +LSHUWURILMD QDVWERBLENR RWURYRU R
PLALUQLK YODNDQD a4aWR VWLPXOLUD VLQWH]X SURWHLQD L

6DPL WUHQLQJ RWSRUD MH LQWHUYHQFLMD L]JERUD ]C
XJODYQRP NRULVWH ERG\EXLOGHUM HGIHN UB CBWIRYSQ M XYMIHH & E
&ROOHJH Rl 6SRUWYV OHGLFLQH $&60 ]D RSWLPDOQR MDpD
RWSRURP L WR V XWRGELPBORERML VH NRULVWL WLMHNRP R
UD]JGREOMD V SULODJRYHQRP XHWWD® R il ¥ UVOWRHPQ [4.8\619 W

8 RYRP LVWUDALYDQMX NRG PXaNRJ MMISG /D QYR 05 X WBHE
GHVQH L OLMHYH QDWNROMHQLFH GR&0OR GR SRYHUDQMD
LQLFLMDOQLP PMHUHQMAHP NRR VR @&/ BRRVRRAOMNGILSULPLN
SRYHUDQMD RSVHJD QDNRQ RNOX]LMH X XVSRUHGEL V WUH
LVSLWDQLFH X 7DEOLFL L 6OLFL PR&H VH ]DPLMHWLWI
WUHQLQJX WRNSRYMHMBRE®MH RSVHJD QDWNROMHQLFH QDNRC
QD PLALULPD QDWNROMHQLFD RELMX QRJX X XVSRUHGEL
SRWNROMHQLFH NRG 8HQVNH LVSLWDQLFH GR&OR MH GR S
W UMIDL EH] RNOX]LMH X RGQRVX QD LQLFLMDOQR PMHUHQMF
QLMH GR40OR GR SURPMHQH RSVHJD X OLMHYRM SRWNROMH
QDNRQ RNOX]LMVNRJ WUHQLQJD X XVSRR HGELMD LQRERMB Q X
VH YROXPHQ RSWHUHUHQMD NRG PXaNRJ L 8HQVNRJ LVSLWE
A4WR MH YLGOMLYR X 7DEOLFL L 7DEOLFL AWR MH NO



UHNUHDWLYDFD 'D EL VH SRVYWPRIUBXPPiELQEHS KLOBUWGRH
VQDJH GXJR VH SUHWSRVWDYOMDOR GD VH PRUDMX SUHY
QHGDYQD LVWUDA&LYDQMD SRND]XMX GD PHKDQLpPND QDSH\
QDpLQ ]D SRVWL]DEAMHE6RKRKH GIHA®IRG $OWHUQDWLYQD R
PHWDEROLpPNRJ VWUHVD X]JURNRYDQRJ QDNXSOMDQMHP U
QLVNLP LQWHQ]JLWHWRP V YLVRNLP VWRSDPD SRQDYOMDQN
RNOX]LMRRRID®YRGL ODQRHO L VXU X VYRMRM VWX
YMHAEDQMD VD L EH] RNOX]LMH QD PLALULPD JGMH VX GRAC
LQWH]JLWHWRP WH SRYHUDYDQMHP YROXPQRJ RSWHUHUHQ]
RNOX]LMRP MH WDM UH]XOWDW PQRJR EUA&L

,VWR WDNR X PHWD DQDOL]JL NRMD XNOMXpXMH LV S
UD]JOLPLWLK VWXGLMD NRMH VX PMHULOH SRYHUDQMH PLALI
WH VX GRE40OL GR NRWPOMMpPNREDERMB WM RINOX]LMRP GROD]L GI
PLALUQRM Y@®DUPLQL DOL L GD MH VH L DHUREQR YMHAE
XPLQNRYLWLMMW WD &EDPINBMHI D L VXU DGAYLUMER OXOp LQNRY LWR
PHWYHURW MIDGY L WNLHFPQLQWHQ]LWHWRP RWSRUD X] RNOX]
PLALUD JRUQMHJ L GRQMHJ GLMHOD WLMHOD WH QD PLALIC
VX QDVXPLPQR SRGLMHOMHQL X JUXSX V RNOX]LM@®R L NRQ
6WXGLMD MH SRND]DOD GD MH QDNRQ SURWRNROD GR&OR (
WH X RSVHJIX GR@GQMHODWMERKO®ID GR |DNOMXpND GD EL WU
PRJDR SUXALWL GRGDWQH NRULVWSREJRWWVEDG QMR © DDLQIQ M ¥
L PLALGQH VQDJH VSRUWDAD a4WR MH X VNODGX V RYRP
SRYHUDYDR D VDPD RNOX]LMD MH SRYHUDOD RSVHJ PLALII
YD&A&QR MH QDJODVLWL GD QWLLHPQR QW WURINB R MWMR S RY PGL GF
NDR &WR MH WR SRND]DOD VWXGLMD 7DNDUDGD L VXUDG:(

YMHAEDQMD V RWSRURP QLAaHP RG 50 XpLQNRYLWR SRV
SRYHUDQMD VQDQPH NREBLQHUDRHQYLYDVNXODUQRP RNOX]LMF
.DVQLMH VX 7DNDUDGD L VXUDGQLFL VY RNWVRMW WX X/ Y

RVPRWMHGQRP VWXGLMX YMHAEDQMD PLALUD HNVWHQ]RU
RNOX]LIOMRRWPYGOLRBRJIWRNXMH JQDpDMQR YHUL SRUDVW L]JRNLC
NROMHQD NRMH MH XJODYQRP X]JURNRYDQR KLSHUWURILM
YMHAEDOL V RNOX]|UNGRD % WH@LWMH RRAERUD QLVNRJ LQWHQ]
YHQQH PLALUD VQDIXHNRPEILWQWIFFMMYRYVWDVNXODUQRP RNOX



UH]XOWDWLPD RYH VWXGLMH MHU MH X]JURNRYDQD PLALUQ
WUPID RIMBEXGRN MH WDM HIHNW L]JRVWDR NRG aHQVNH LVSL

6WRJIDMFHARIP RNOX]LMVNLK SULQFLSD PRaH RPRJIXULWL ¢S
LOQWHQ]JLWHWRP WUHQLQJD pLPH VH VPDQMXMH UL]JLN RG S
PRJOD EL SRPRUL X RSWLPL]DFLML SURWRNROPHWHBEDBHKXLM]
VSRUWVNRP WUHQLQJX NDNR NRG PXaNDUDFD WDNR L NRG



=$./-8y$.

2NOX]LMVNL WUHQLQJ SUHGVWDYOMD LQRYDWLYDQ SU
XNOMXpXMH SULPMHQX VSHFLMDOL]JLUDQLK PDQaHWD LOL
RJUDQLpLR SURWRN NUYL X PLdLUH WLMHNRP YMHAEDQMD

8 RYRP LVWUDREWH@QWXKIISBUWURILMH PLaALUD NRUL&AWH
YDULMDEOH NRMH VX VH DQDOL]JLUDOH XNOMXpXMX RSVHJ
REMH QRJH ,VWR WDNR RNOX]JLMVNL WUHQLQJ NRBRXWEDNHQ |
WMHGQR 7DEOLFD L 7/DEOLFD 7TUHQLQJ RED LVSLWDQL
PDNVLPDOQRJ LQWHQ]J]LWHWD WM WUHQLUDQMH GR RWND]L
ZLUHOHVYV %)5 FXIIV: 60OLND

2SVH) QDWNROUMROMAHRLFIBRRED LVSLWDQLND L]PMHUF
WUDQ]JLWLYQR QDNRQ SUYRJ EORND WUHQLQJD WH ]DYU
YUSFRP &LMHOL HNVSHULPHQWDOQL SURJUDP MH WUDMDI
SUDUHQL VEMBERIWNROMHQLFH L QDWNROMHQLFH NDNR I
RNOX]LMVNRJ WUHQLQJD QD GI'YRMH SLWISILAEIMH. XD X BIERALFRC
L RSWHUHUHQMD 7DEOLFD L

8 RYRP LVWUDALYDQMX NRG PXa&NRD LWIS LMWD® LANHDV @ HC
QDWNROMHQLFH GR&OR GR SRYHUDQMD RSVHJD EH] L QD
PMHUHQMHP NDR L NRG SRWNROMHQLFH 1R LVWR WDNR PF
RSVHJIJD QDNRQ RNOX]LMH X RW®XUYHMHEL V WUHQLQJRP EH]

.RG 8HQVNH LVSLWDQLFH PR&H VH ]DPLMHWLWL VPDQ
WUHQLQJRRWRNORYHUMDQMH RSVHID QDWNROMHQLFH QDNRQ
QD PLALULPD QDWNROMHQLFD RELMX QRJX DD XIVGRHH GIRIG
SRWNROMHQLFH NRG 8HQVNH LVSLWDQLFH GR&OR MH GR S
WUHQLQJD EH] RNOX]JLMH X RGQRVX QD LQLFLMDOQR PMHUF
QLMH GREOR GR SGRIRNMDBA W REO MHDB¥HI ®RMNVYH SRWNROM
QDNRQ RNOX]LMVNRJ WUHQLQJD X XVSRUHGEL V LQLFLMDO
GD VH YROXPHQ RSWHUHUHQMD NRG PXaNRJ L &HQVNRJ L\
SURFHVD RSWHUHUHQMD



6 WRJD \PFDSNMDM WM HG D

1. 2NOX]LMVNL WUHQLQJ MH GRYHR GR SRYHiUDQMD RSV
NRELVRNR WUHQLUDQ XK SRANUGBDWYYWEDGLFLRQDOQ
RNOX]LMH NRG PX&4NRJ LVSLWDQLND GRN MH WDM HIH

2. 2NOX]JLMVNL WUHQLQJ UH]XOWLUDR MH YHULP YROXP]|

3. .RPELQDFLMD RNOX]JLMVNRJ WUHQLQJD L WUDGLFLRQ
QD SRYHUDQMH FILAMRINR WOMBLDUDQLK UHNUHDWLYDFI

'DOMQMD LVWUDRLWD@EDODL NNOMPINLYDWL YLAH LVSLW
PRJOH XWYUGLWL L VSROQH UD]JOLNH L]JPHYyX WUHQLUDQLE
XNOMXpLWL RVWDOH VNXSLQH PLaLUD SULOLNRP YMHAEDQN



/,7(5$785%

1.

10.

$PHULFDQ &ROOHJH RI 6SRUWYV OHGLFLQH $PHULF
SRVLWLRQ VWDQG 3URJUHVVLRQ PRGHOV LQ UHVLVWD
DQG VFLHQFH LQ VSRUWMWDQG H[HUFLVH

$QGUEHMDI O .LQHJLROR&ND UHNUHDFLMD =DJL
6YHXPLOLAWD X =DJUHEX

%ODLU 6 1 .RKO + : UG 3DIIHQEDUJHU 5 6 -U .
*LEERQV [/ : 3K\VLFB DXV W ®@RYW DBDEBWMY BEVSVRG\S R
KHDOWK\ PHQ DQG ZRPHQ -$0% +

KWWSV _GRL RUJ MDP D

%ORRPHU 5 YHV - 9DU\LQJ 1HXUDO DQG +\

6WUHQJWK 3URJUDP 6WUHQJWK DQG &RQGLWLRQL

KWWSV GRL RUJ

%RGLQH 6 & 6WLWW 7 1 *RQ]JDOH] 0O .OLQH : 2
=ORWFKHQNR ( 6FULPJHRXU $ /DZUHQFH - & *OD

$NW P725 SDWKZD\ LV D FUXFLDO UHJXODQ\GRU RI
FDQ SUHYHQW PXVFOH DWURSK\ LQ YLYR: 1DWXUH

KWWSV _GRL RUJ QFE
&RRN & - .LOGXII / 3 %HDYHQ & 0 ,PSURY
WWQHG DWKOHWHY ZLWK ZHHNV RI RFFOXVLRQ WUD
SK\WLRORJ\ DQG SHUIRUPDOFHY GRL RUJ LMVSS
*OREDO 5HFRPPHQGDWLRQLY IR\ 3R/ L+#HD0 W K 'R

2UJDQL]DWLRQ
.DUDEXOXW 0 $EH 7 6DWR < %HPEHQL@WHQVLW\ 7
UHVLVWDQFH WUDLQLQJ ZLWK YDVFXODU UHVWULFWLF
(XURSHDQ -RXUQDO RIK\VSBORIHG 3

KWWSYV GRL RUJ v

_U]\W]WRILN 0 :LON 0 :RMGDA4D * *R&4D $ OD[LPL]LQJ
6\WWHPDWLF 5HYLHZ RI $TONMDL@AHGE FHFKQWDQRH DQG OF

(QYLURQ 5HV 3XEOLF +HDOWK 'HF GRL
30, 30&," 30&

/ILIDQGUmMR 0 ( 8JULQRZLWVFK & %HUWRQ 5 9HFKL
) /LEDUGL &5RVFKHO + ODJQLWXGH RI OXVFOF

$GDSWDWLRQV #RDGZEHHQLYIWKXQFH 7UDRQGQYHIHWWD/Q F



11.

12.

7UDLQLQJ $VVRFLDWRZ ZHWWUBLPWRREQ $ 6\WVWHPDWLF
$QDO\WLYV 6SRUWV PHGEFLQH #XFNODQG

IRHQQHNH - 3 3XMRO 7 - 7KH XVH Rl RFFOXV
K\SHUWURSK\ 6WUHQJWK DQG &RQGLWLRQLQJ -RXUQDC
OHQGRQFD * 9 9D] &RWBUHRB]DIDW )HUQKDOW R Pb
'DONLQJ ZLWK %ORRG )ORZ 5HW[W UEEWH RQ\ R (RRDAVX B
,QWHUQDWLRQDO MRXUQDO R#H V[XRUUMSWN P HGRILFR Q K

13.

14.

15.

16.

17.

18.

19.

20.

OLODQRYLU ' 7HRULMD WUHQLQJD =DJUHE .LQH]JLROR

=DJUHEX
5DWDPHVV 1 $ )DOYR O - ODQJLQH * 7 +RIIPDQ
.DQJ - 7KH HIIHFW Rl UHVW LQWHUYDO OHQJWK |

SUHVV FIMHU (XURSHDQ MRXUQDO RI DSS®LHG SK\

KWWSV GRL RUJ \V

SHHYHVY * 9 _UDHPHU 5 5 +ROODQGHU ' % &ODYL

&DVRMDUIH 9 ' &RPSDULVRQ RI KRUPRQH UHVS
UHVLVWDQFH H[HUFLVH ZLWK SDUWLDO YDVFXODU RFF
HI[HUFLVH ZLWKRXW RFFOXVLRQ -RXUQDO RI DSSOLHG

+ KWWSV _GRL RUJ MDBSOSK\VLRO
6FKHOHUW 5 7KH HIIHFWV RI SUHIHUUHG PXVLF
H[HUWLRQ DQG SHUFHLYHG HQMWR\PNQW 6X0WQ R D R [FOE
6FKRHQIHOG % - 7KH PHFKDQLVPV RI PXVFOH K\
WR UHVLVWDQFH WUDLQLQJ -RXUQDO RI VWHHQJWK DQ
KWWSV GRL RUJ 64 E H H |
6FKRHQIHOG % - 7KH PHEKDQLVPV RI PXVEOH K\
WR UHVLVWDQFH WUDLQLQJ -RXUQDO RI BWUHQJWK D

KWWSV _GRL RUJ 64 E H H |
BHNXOLU ' OHWLNRE ' 2VQRYH WUDQVIRUPDELM

6YHXpLOLAWH X 6SOLWX 6SOH+RFDWHP DX QAWKRMWK JODOQR

NLQH]J]LRORJLMH

60\V] 6WXOW] - %XUU - ) 7KH HIILFDF\ RI EO

$ VIVWHPDWLF UBIQDBYWLPHWXUQDO RI VFLHQFH DQG P
+ KWWSV GRL RUWNMVDPYV




21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

6XPLGH 7 6DNXUDED . 6DZDNL . 2KPXUD + 7D
UHVLVWDQFH H[HUFLVH WUDLQLQJ FRPELQHG ZLWK UHC
VFLHQFH DQG PHGLFLQH LQ VSRUW
KWWSV _GRL RUJ M MVDPV

7DNDUDGD < 7DND]DZD + 6DWR < 7DNHED\DVKL 6
(IIHFWV Rl UHVLVWDQFH H[HUFLVH FRPELQPXGVEXWR PRC
IXQFWLRQ LQ KXPDQV -RXUQDO RI DSSOLHG SK&VLRORJ

7JDNDUDGD < 7DND]DZD + JVKLL 1 $SSOLFD
GLPLQLVK GLVXVH DWURSK\ RI NQHH H[WHXQ V B R URKW D
H[HUFLVH % KWWSV _GRL RUJ
7DNDUDGD < 6DWR < VKLL 1 (ITHFWV Rl UHV
YDVFXODU RFFOXVLRQ RQ PXVFOH IXQFWLRQ LQ DWHK
SK\WLRORJ\ %

<DPDQDND 7 )DUOH\ 5 6 &DSKXRR W-UDLQLQJ LFF!
PXVFXODU VWUHQJWK LQ GLYLVLRQ ,$ IRRWEDOO SOD\}
UHVHDUFK &

<DVXGD 7 )XMLWD 6 2JDVDZDUD 5 6DWR)WHQ\BEM\
EHQFK SUHVV KWWHMWWQWUFWHW DUP PXVFOH EORRG I(
K\SHUWURSK\ D SLORW VWXG\ &OLQLFDO SKAVLRORJ\ D

:LOODUGVRQ - O &RUH VWDELOLW\ WUDLQLQJ |
SURJUDPV 7KH -RXWRDEGRQPGWVUIHRQLQJ 5SHVHDUFK
6FKRHQIHOG % - 7KH PHFKDQLVPV RI PXVFOH K\

WR UHVLVWDQFH WUDLQLQJ 7KH -RXUQDO RI 6WUHQJW

4XLQQ ( 6HS V LEX S WWWHQWWK 7UDLQLQJ 9HU\ ZH
KWWSV 777 YHU\Z HOOXSW PRPWZ KD W

6FKRHQIHOG % 7KH XVH RI VSHFLDOLPXGP@UDLQ!
K\SHUWURSK\ 6WUHQJWK &RQGLWLRQLQJ -RXUQDO
6FKRHQIHOG % - 6FLHQFH DQG GHYHORSPHQW
LQHWLFV

2JERUQ 6FKRHQIHOG % - 7KH UROH RI ILEHL

LPSOLFIRWLBRMGLQJ VWUDWHILHVY 6WUHQJWK &RQGLYV



33.+HOPV ( 5 )LWVFKHQ 3 - $UDJRQ $ $ &URQLQ -
SHFRPPHQGDWLRQV IRU QDWXUDO ERG\EXLOGLQJ FR:
FDUGLRYDVRXOBIYRUWM QHG 3K\V J)LWQHVV



35,/2*

323,6 7$%/,&$
7TDEOLFD SULPMHQD PHWRGH HNVSOR]JLYQLK GLQDPLpPNLK

7DEOLFD UDBJWUINDWLK PHWRGD YMHAEDQMD ]D UD]JYRM UHSF
7DEOLFD 30DQ WUHQLQJD NRG PXa4NRJ LVSLWDQLND
7DEOLFD 30DQ WUHQLQJD NRG &HQVNH LVSLWDQLED
7DEOLFED 2SVHJ PL4&LUD SRWNROMHQLFH L QDWNROMHQLFI

7DEOLFRDXPHQD RSWHUH i HQ MPSRX-ENHRIB-RENHY V& B @ [INID

7TDEOLFOXPHQD RSWHUHUHQMD A4HQVNH LVSLWDQLFH RSW

323,6 6/,.%

6O0OLND OMHUHQMH RSVHJ PL4ALUD QDWNROMHQLFH QDNRQ
60OLNDHUKB@MH RSVHJ PLaLuD SRWNROMHQLFH QDNRQ FLNO X
60OLND 2NOX]LMD PLALUD QDWNROMHQLFH

60LND *UDILpNL SULND] RSVHJD PLaLiD SRWNROMHQLFH 1
NRG PX&NRJ LVSLWDQLND

60LND *UDILpNL SULND] RSVHJD PLaLiUD SRWNROMHQLFH 1
NRG aHQVNRJ LVSLWDQLND

323,6 *5%),.21%
*UDILNRPROXPHQ XNXSQRJ RSWHUHUHQMD PXaNRJ LVSLWDQ

*UDILNRPROXPHQ XNXSQRJ RSWHUHUHQMD 3aHQVNH LVSLWDC



a,92723,6

2VREQL SRGDFL

,PH L B3UH]JLPWRULY 3DODQpPHYLU

'DWXP URYyHQMD JRGLQH
$GUHVD .QLQVND 2VLMHN
(PDLO ESDODQOFH #JPDLO FRP
7HOHIRQ

2PHQL

'LQDPLpDQ L VWUDVWYHQ [ DOMXEOMHQLN X VSRUW L ERG\E
UH]XOWDWD ORMH LVNXVWYR REXKYDUD UD]YRMLGDWR SO
XVDYU&GDYDQMH 3RVHEQR PH ]DQLPD SVLKRORJLMD VSRUWI

SDGQR LVNXVWYR

x 3ROLFDMDF
OLQLVWDUVWYR 8QXWDUQMLK 3RVORYD %HOL ODQDVWI
SURVLQDK®MDGDAaAQMH

2EUD]RYDQMH

x 6UHGQMR&GNROVND GLSORPD
6UHGQMD 4NROD 'DOM 'DOM
=DYWaLRGQMX HNRQRPVNX a@aNROX 8pHQLN JHQHUDFLMFE
EDUDQMVNH aXSDQLMH WLMHNRP GYLMH JRGLQH JERJ L

“H]LFL

x +UYDWVNL MHJLN PDWHUQML
x (QJOHVNL MH]LN



