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XOFVV]DSYFDMHQFLiIOLV SiUROJiV K Ki]JWDUWiV Yt]JELIWRQViIJ NOtPDYiIiOW

gVV]HIRJO@OIVY |U|V OpJLIHOYPWHOHNHQ pV PKAKR O]l RMDYWWRLD MyGDV ]I tHQCEL
WHU<OHWHN K PpUVPpNOHWH N<O|QE|] pPMURD HUGQNQMN YD]I KOP DU
OHJDODFVRQ\DEE + V]DEiO\]ly pV NLHJUNQ®YWSiWRGS HiW\Dp J ¥ND KIDR/LRQ/D y
SiIURORJWDWIiVD HJ\*WWHVHQ HYDSRWDB QVDPWILDiKLE p WNRENEDHOW M MS HR/L
HJ\ V]iUD] UpW $ Yt]SiUD K W V]DEEW HQ-OHWBNHQWPDEKEM KDWiV N
SiUROJIV $ YiURVL K VILJHWHNKH] KDO/MRNGDQ P& OML HE E WWWHELD Q H VDIR N
K VILJHWHNQHN" QHYH]KHW+<QN $ NLVHEEDSIUROWYMBB® F\KDN) WP| EE] K
K PPUVPNOHW PLDWW URQWMD D K EVHU4O EiIGRQ) D@ B ID VIKDW ¥ N R Q\VFYVi B
JHUMHV]W SRJLWtY YLVV]DFVD\ERODVSDUORNXOKD W HNQG HONKHIAHIH iO 0y
KDWiV HN|]JEHQ D IHOPHOHJHGpV EPE DQWW$ DAWiMROK iVIL IHWGWN WRYDODN
WHNLQWKHWM+N DPHO\ D WH U P O\ RMVHDW BKXUM.HIUDp & X \WNFDON DWPID WR SOV FO G (
D IHOV]tQL K PpUVPNOHW Q\iUR/RMN NEWLWI ML f& WYL JIHH\WHW BlJ\eWW DNil
K VILJHWMNp QUWWHOPH]KHWM+N 1\tOLN ROJWROMQL W |KE HW YNNHBW pQpK B{U &G
W|EE K PDUDG D WIiMEDQ PpJ W|EEE @ INH\OMWDE DD KEWPVLEPP\HN HO
QHKH]HEE $] pJKDMODWL UHQGV]HUHNEM® NDJIRUIWVHEQ®H MO YRH FH
WiUVDGDORP Yt]V]*NVpJOHWpW .LIiIRHY ®]iRRD PROGHEMNNWRD VFLYNJOQF VI
NJUIRUJiIV IRO\DPDWRVViJiQDN ITHQQW NUW iV i WRY EOIHI \ H@ HHQW J B Q/BH USFp&
QHP KDJ\MXN pUYpQ\HV.OQL DNNRWH DL HREKQYNQ RIHDW Q LN pVDPOBIMRIDIE D C
K&W YL]JHW PHJ WXGMXN WDUWDQL HPENBU IFHLAXDL\] @iOVY UHD NLNE & HWD ]
IHOKDV]QiOiV XWiQ D WHUPpPV]HWMVNNQORGYOPWDIWRREDQNY LYYQDBI NL D

NLHJ\HQV~O\R]RWW P&N|GpVH MHOHQWL D Yt]JELIWRQViJRW

%HYH]JHWpV

$] LG MiUiV pV D] pJKDMODW HPEHUYiQ® FOp\BiWp N © MON L FH@L
V]i]DG YpJpQ pV D :;, V]i]DG HOHMpPQ & VYN WRMNMRNH KD
NLPXWDWKDWyYDN pV pU]JpNHOKHW HN ODJ\DURWWRWRQ D]
HPHONHGHWW pV N|[]|¥WDN D].RF®RYOW pYV]i]DG DGD
PHJQp]]*N D KRVV]DEE WiY~ HO UHMHO]pVHNHWYRJ]VIRGIGLJL
YiUKDWyDN iEUD OLW MHOHQW H]"

$ K PPUVPNOHW HPHONHGpPVPYHO Q RLRIA QJHBE YW K WWH UKL
.O|QEVpJ YDQ DJRQEDQ WiMKDV]QiODW DW]RIQ O QMY ONW MV JAlY
WiMUPpV]OHWQHN D OiWKDWYyY IpQ\EHQ pVW PWHQpWDY |U|jFUBI
IHOYpWHO M~OLXVIiEDQ NpV]*OW &VHKRUV]IJEDQ +XULC
KRJ\ D YtJIHOV]tQ pV D] HUG K PpUVpN O HRIWP HNGHUIGI D RDRWY/
QDSRNRQ $ Yt]IHOV]tQ D] HUG pV D QHR®YXBEREUpW&K BpUVp!
N|]JHOEHQ OpY PH] JD]GDViJL WHUsOHWHN K PPpR Y PN ED:
PDJDVDEEUD HPHONHGLN  + f& /HJP D JDWDHEVEWD WHII D1
K PpPUVPNOHWH f& $ EHPUNH] QDSVXJiUPMi W FREHDDOWIHG
DNiU J\pUHQ IHGHWW WDODMW PL®W DPNQHIEMQPEEPY (RO
YDJ\ YDQ HOSIURORJWDWKDWYy Yt] HUG YDJ\ Wy
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iEGPpYL N|]pSK PpUVPNOHW YiUKDWy Yi®NRYi DD NPMWi Q HY INR [PiSK \P pNLL

WHU+OHWL HORV]OiVD D - pVv + RFWHN N|]|[WWL LG V]DN

JLIXUHSHFWHG FKDQJHV LQ DYHUDJH DQQXDRQMDIDP 56 IUMDWKH I? R 6 W\ V/PIL
SHULRGV + DQG + .RFVLV

$ Q\tOW Yt]IHO*OHWHNQHN pV D] HUG NQHNVPHKBSYR QO)O |
IHOLVPHUKHW $ WyEDQ MHOHQ OpY Yt]US3URDWD/M® AHYDSGHRY
Yt] HOSIURORJWDW i¥ DD WUWD QVNHSLW i FHLI\ + WWHV H @ VPILMLW HY
VILQWHQ MREEDQ NpSHV FVLOODStWD®L DD U \R p U® WNDADH QRIW
WDQDQ\DJ KRJ\ AD SiUROJiIV K HOYRQIiVV®IOKK]DP 1$]Rik i)
NHUHVYH D]JW IHOWpWHOH]KHWM+*N K®BH D HItHIGIDS ONHHW pHv/J O
My SIURORJWDWiVL NpSHVVpJsNQHN N|V]|QKHWLN

iIEWYiML K VILJHWHN" HJ\ GpO FVHKRUV,JQJUDWIMED @V Oi WK-IDA X W Dp W R

OpJL IHOYPWHO |VV]IHKDVRQOtWiVD +XULQD pV 3RNRUQ

JLIXUA/DQGVFDSH KHDW LVODQGV  LQ &]HFKRPHSDNEGL W R$ Q RE BE FON RK
DQG 3RNRUQE&



7iML K VILIJHWHN

$ JEUD HJ\ V]iUD] V]iQWYI|OG pV HJ\ QHGYBNMNVUPWWK WiNI\
EH $ QHGYHV UpW SiURORJWDWiVD W}E EtP|H@WWVDEE] iKQ Wy pY R
UpW IHOV]tQpU O PLQW D V]iQWypOiM®H QNN Q@ MIMOVIDFIVWNAH OK LW
SHGLJ D KHO\EHQ PDUDGY IHOPHOHJHGpPVW R N-RYyPHUDHI KWW
OiWXQN HJ\ KDVRQOY QHGYHV UpWHW DPHOVDHINUKOP YBIWp N
OHNDV]iOW UpW YDJ\ OHDUDWRWW JDER@DWIiESORWHOV]tQL |

Drained land Landecape saturated with
water
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Giround hoal Tlux I

iEWDIUD] V]IQWYI|OG pV QHGYHV UpW K KXWDIQDWpVi@RNRVEEHKD VR G
JLIXUBRPSDULQJ WKH KHDW GLVWULEXW LRXBL®DGQE BHRGI FOD@EG D Q

ﬁiml.?ﬂ naat fiux 1 .

$ K VILJHWHN MHOHQVpJH D YiURVRNEDQOHI HEMPStW B WM
N[JLVPHUW 8J\DQH]W D MHOHQVpPJHW LV J\$H R B WRO NVPHD Q I
NJUQ\H] WHU*OHWHNQpPO PDJDVDEE K PpUV pii|O/HMW & YA\pRWH O
ViuUJD pV SLURV V]JtQQHO MHO|OYH AWiML K V]JL$HWHNC
NRQWLQHQVHNHQ D N|UQ\H]JHWL SUREOpPWPIGHMY BV ppW DN
DGRWWViJRNQDN QHP PHJIHOHO WiMKDV]QiODW RNR]]D

$Q\DJ pV PyGV]HU

$ KHO\L K V]JLJHW KDWiVRN HJ\*WW PiU HNJHRQLGpPYQL i O\
iOWDOIQRVtWDQL VJHUHWQpPQN DNNRU HBpEH® LRUMHJI NH
YL]VJIOQXQN D K PpUVPNOHWL HOWPpPUpPVHN]MNL@GIDWX CBNViQ
HPEHU WHYpNHQ\VpJH KR]]iMiUXOKDW UDRP\GMW i KRKi]W R U\ Q
YiOWR]KDW D] HIJ\HQOtW L HQHUJLDWRERMHMQ piW JO. IPOLIQVD E
NLHJ\HQOtW GpV KD D IHOPHOHJHG pW G LDO\RV [MIDQH W\ BVE i I8
pJKDMODWL UHQGV]HUHNQHN" OHQQ\LYHOV Mi® ¥ UKRI] MBI QvH-
V]iPiQDN Q|YHNHGpPVpKH]" +D D V]pOV WREIH N pG FOWM\D J PILO H EV
DNNRU D] HO EE XWYEE D WiM |[VV]JHRPOiVKR] YHJHWKHW NR

$ WiM K Ki]WDUWiViUD D EHYH]HW EH QS EH® XA RWWW FVDH
YDQ D IHOV]tQERUtWiV PLQW D WiM &\W)VHEHVI RIORDVP B W D LKA
PHNNRUD DNNRU WXGMXN MREEDQ PHJtWpOQL KD D IR
QDJ\ViJUHQGMpW pV D] DJRNQDN D N|]YIHVWPWPY p FHIQOMPAN V
AWiML K V]JLJHW  IRJDORP pUYpQ\HVVpNpQHMIp® DIMOIN P OB B NY
KD]DL pV QHP]JHWN|]L VIDNLURGDORP HAH®/QH&IWD DO DWW HH
LOOHWYH O0DJ\DURUV]iJ 1HP]JHWL $WOIXV]D DGIOFWDRVEYO LQG
YL]VJIODWRN VRUIQ D PXOWLGLV]FLSHWQJiKPR D pPHIINHMA O W
WDUWYD YpJH]WHP HOOHQ U] V]iPtWiVRNDW
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ODJ\DURUV]iJRQ D] pYL iWODJRV FVDSDGpPNPHQQ\LVpJ D]

PP N|U-O YROW .RFVLV EiU D] HJ\HVH®Y HO VW VDISHX
HJ\PiVWyO $ OHJNHYHVHEE pYL FVDSDGpGpDNRONWHQ [KXS
PLQWHJ\ PP $ OHJW|EE PP IHOHWWL D FVOBDGpN

6RPRJ\ pV %DUDQ\D PHJ\pNEHQ $ Q\iUL IpOpYEHDW i3 W DAL -
IPOPYEHQ RNWYEHUxPiUFLXV $ FVDSDGpN GlpN ] BHDU WO Dip
NpSH] pV NpV EE SiURORJ HO KD SHGLJ YDXVODSROHJ
FVDSDGpNiQDN WHUsOHWL HORV]OiViW QpJ]¥W OMM KD WWHM- C
SRQW D] $01|0G|Q D OHIJNHYHVHEE D FVDSDG/pNPLROWW JD K R

+ 0- PpV D OHJQDJ\REE yUD IHOHWWL D@DSVeW,

.RFVLV

$ SIUROJIV PHQQ\LVpJpW VRN WpQ\H] EHIRDHUWIROWND BW I
K PPUVPNOHWW O pV SHUV]H D UHQGHONHPEVUH SIiQJ&RD NV
YiUKDWyDQ WHKiW D Q\iUL KyQDSRNEDQ D O¥W JI)]DV \REWED % M
PHJ KRJ\ PHQQ\L Yt] SIUROJRWW HO DGRWW KHO\HQ D SRW
WXGQD HOSIURORJQL KD D V]*NVpJHV Yt] NUPUD i 3/FOW B PL LC
pV D WpQ\OHJHV SiUROJiV WHU-®8W0 G{QRW}0OiLVX WE B QW D WAWP
WpQ\OHJHV SiUROJiV PLN|]JEHQ SRWHQFLIOLVDORJIQLPP(]JQpO
D]JW MHOHQWL KRJ\ HJ\HV WHU*OHWHNHQ DNiW\HWPMHQ@pO
Q\iUL KyQDSEDQ

Julius

80 0 e 0 P 80 100 120 140 160 180 mm

iIEGDNpQ\OHIJHY WHU<OHWL SIiUROJIV PKQIWIR\S RIWE Q¥ \LLOJdWWSiN R OB DVO
* HV LG VIDNEDQ OHUVLFK
JLIXUBYHUDJH HYDSRUDWLRQ LQ -XO\ GXUH®YDSRUWD WLRXH I WLIJIKWG SORHW N

+RJ\DQ YHV] UpV]W D Yt] pV D Yt]SHJIDHRD pW D MEHQN L+ Bl C
WIiEOi]DW IDMK WIiEOi]DWiUD WHNLQW+*QN OiWKIRWEBX®y KR
DQ\DJ N|]*O D YtJQHN D OHJPDJDVDEE D |DM KV M*E DOB KQ GQHRR
WDOIOKDWY PHJ V]iPRWWHY PHQQ\LVpJEG®@NDY ) Gy KOWJLJ
DQ\DJ 1p]]*N PHJ HJ\ LGHDOL]iOW SpOGMHOHRIW HPHI\IDW R
YLIHW HJ\ O pV HJ\ NJ EHWRQW OHOHJtWVsNK MHWpISHVR U
IHOYHQQL PLQW D EHWRQ D]D] NHYpVEp PHOMIWV]LN IHQ V:
KR]]iMiUXO D YiURVL K VILJHWHN MHOHQ\VtWQWW NI DQ\DHN K
WDOIOKDWyY DQ\DJRN N|QQ\HEEHQ IHOPHOHJV]HQHN

1pSL WDSDV]WDODW KRJ\ KD VRN Yt] YD@& DWW EDRQ
NLHJ\HQV~O\R]JRWWDEE D WDYDV] 9DUJD WIR\RIN@ HJ
PHOHJV]LN IHO D KyEDQ Yt]JEHQ JD]GDJMWiM IHQQMQD Wit]}
WHU*OHWpPQHN FVINNHQpPVH pV D YtJUHQGHYBVHW NMWMHW QH]



7iML K VILIJHWHN

WXGDWRVXO EHQQ+QN $ QDJ\ IDMK E O DGyGyDQ D Yt] K
WHQJHUIUDPODWRN LV H]W D WXODMBRQWMiN R ADW N\D OPDL
yULiVL WiYROViIJRNUD *RQGROMXQN FVDN D] (XUySiEDQ V]if

WIiEQdRMP\ DQ\DJ IRQWRVDEE K WDQL DGDWD KWWS pV KV
7TDEOHSHFLILF KHDW DQG KHDW Rl HYDSR WHWL RED VRHWG VRRP K VFW B P RIDMG

$Q\DJ )DMK | 20YDGIi| )RUUIVK SiUR +DOPD]iOODPSRW D
- )& N- NJ N- NJ WHUPPV]HWEHQ

/HYHJ OpJQHP&

ILWUR[JpPOQ OpJQHP&

+LGURPpPQ OpJQHP&

9t]J ] OpJQHP&

-pJd VILOIUG

9DV VILOIUG

% HWRQ VILOiUG

hYHJ VILOIUG

$ OpJN|UL IRO\DPDWRNEDQ D]JRQEDQ D Yt]QHNPHI\ PiVLN
IRQWRVDEE VIJHUHSHW MiWV]LN D SiUROuUIVERpV NN pVYEM K
Yt] KDOPD]iOODSRWRW YiOWR]JWDW HN|]JEHQIHO EPDMGiU
OHFVDSYGiVNRU HQHUJLIW DG OH (QQBNpUKDIG® DWY D LK MR
IRO\DPDWRNEDQ D] HQHUJLDV]iOOtWy N|]JHJ DVNRU PYIRW
f& PHOHJHGPVQpPO 3iUROJIVNRU D Yt] yODIMELDR LPHR QIO
IHOV]tQpU O

OHNNRUD HQHUJLDPHQQ\LVpJHW NHOO V]WORO\MWDYQLG KsX)9 0 O
EHVXJiU]iV pUL (] D] ~Q AQDSIiOODQGY  \DWB pQ|\Y LOIGFKKM\OD
OpJN|U WHWHMPHHNHU PHIJHVHQ EHHVDE WilYWPNH VDY Q|Q&l.
YiOWR]JLN MD®XiUEDQ pV M~OLXYVEDQ N|]|WW 3RNRUQE
JJHSHV D% WIiYROViJIDO iWODWRNIMHVtIWPpRQ\HO V]iPR(
EHVXJiU]iV D QDSWHYpNHQ\VpJ KDWiViUN FOLINND FHWM NDpBD\ P p
OLYHO D U|YLGKXOOiP~ EHVXJiU]iVVDO pUNW H OHIQ/U O O VIt
RV]JOLN HO H]pUW D 1DS IHOp Qp] N|UODSBSRWM U HQRUJL
iWODJRV EHVXJiU]JiVL WHOMHVtWPpQQ\HIDQV |DP R|® K QN @ Q [HVE
WHU*OHWH D NJUYHW+OHW ®&HU*OHWpPQHN QpJ\V]HUHVH U
$ P&KROGDN VHJtWVpJpYHO D )|OGHW D OpJNJW WHWHFH
SRQWRVDEEDQ PpUKHW PLQW D OpJN|U DOVy UpV]pEHQ
VXJiU]JiVRN LOOHWYH HJ\pE K iUDPRN $] H@HUJIDDWpR XN DN
EH D] iEUD :LOG HW DO $] HQHUJL ERBWPIRA pRIGDHW
JiIUYMHOEHQ IHOW*QWHWL D OHKHWVpJHYV LNELD/H DE EHFIA O M M
OHJQDJ\REE V]yUivVW D UHMWHWW K DiV DIE UG JHHD\S RU DHAVLH
P LOOHWYH VHQVLEOH KHDW + : P

6]i]DOpNRVDQ NLIHMH]YH D] HQHUJLDiUDP FONPQDUXViliMV D
D WHOMHV U|YLGKXOOiP~ VXJiU]iV D N ( ECE VOHD MHH® V)] tQ®H k
P KH] YLV]RQ\tWRWW D KRVV]~ KXOOiP~ NLVXJiU]
K iUDPOiIV pV K YH]JHWpV pV D UHMWN \BW HOWWHQQVO K+ I
IHOV]tQW HOpU U|YLGKXOOiP~ EHVXJiU]iVKR]pKBDURWtW N
HQHUJLDIUDPDLQDN DKHJ\DN DROORWYMWHORHVtWPpQ\W D
UHMWHWW K iUDP PHJKDWIiUR]y V]JHUHSH NIHPHDMNREIONVD
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iWODJRNDW WHNLQWYH LV $ WIiEOiIi]DW BWOMO QpUX IRV ]OA
HI\HQOHJpQHN EHPXWDWRWW | EE DGDWDLW

r coming solar reflected thermal outgoing

o ®colar TOA TOA ; TOA

atmospheric
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-

§ surface

84 20

imbalance (70, 85) (15, 25)

06 solar absorbed evapo- sensible thermal thermal
0.2,1.0) surface ration heat up surface down surface

iIEDOREIOLY HQHUJLDIRUJDORHWQIWBDDRBY D UWPRSHHW PO
JLIXUAKH JOREDO HQHUJ\ EXGJHW DQOGGEWIWHRPSRQHQWYV LQ :

$ JOREIOLV iWODJRN XWiQ WpUM«QN YLVV]D$DIQRES GKVYS
K FVHUpO IRO\DPDWEDQ PL YDODKRO D N|]pSNBDARQNBSY\H
HIJ\HQOtW L pV D NHYHVHEEHW NDSy VDHBNYQN pNV] WU DoHEW
SRILWtY D]D] QDJ\REE D EHVXJiU]iV PLQMpD KDWY NRIQIW i J H
QiOXQN D Q\iUL LG VIDNEDQ IRQWRV V]HUKSHB YOBUB D G\D WA
LV IHOW*QWHWWHP DPHO\ D] pU]pNHIOB HEM I\ IYH MHAVHMONK I
HJ\ VIiQWYI|OGHW KDVRQOtWYD

WIiEGiDPOVWG VXJiUJiVL HI\HQOHJpQHN | EE |[VVIHWWYIL DBEUHUP OV S ML
$ I|/OGIHOV]tQW HOpU U|YLGKXOOiVY-MHQ@HOIWB @HEKQDIWRPHRVBIHWH
V]iUD]I|OG|Q MHOHQW VHQ 1+JJ D IHOV]KDERUtWiVWyO + N
7DEOBDMRU FRPSRQHQWYV RI WKH (DUWK TV HRQHULIXEXEIHWD QE\ WK H
7KH ODVW FROXPQ LQGLFDWHV WKHUHBEXMPWRR) ODQG FRYHUD

- p | ¥ WIAOWENY B & UROWIEON! =R +XUYLL?|3vao3T<TN4%l\JQe
VXJiUliv VXJiuliv ED V]io|c
7HOMHV EHM]|Y
UIYLGF~
YHOV]tQW HOpU
UlYLGKX
+RVV]~KX(
LV XJ QD
eU]pNHOKH m
OHYHJ ;




7iML K VILIJHWHN

(UHGPpPQ\HN pV PHJYLWDWIiVXN

$ K KXOOiPRV QDSRN V]iPD D] RUV]IiJEDQ Q|YHNV]LN ;
$01|0G|Q Q WW OBBRW LYV HOpUL D Q|YHNPpPpQ\ 8J\PQLWW I
HV LG VIDNEDQ D KDYL FVDSDGpN iWODJD F\$DN P
SRWHQFLIiOLV SiUROJiIV HJ\HG+0O M~OLXVEHYQFVR S DKG-HO\HON P
PLN|JEHQ D WpQ\OHJHV SiUROJiV pUWpNH FVDN D PP NJ!
OpQ\HJHVHQ HOPDUDG D SiUROJiIV SiURORDWD V8iV RIDY DS/RWOL
D]]JDO D N|[YHWNH]PpQQ\HO MiU KRJ\ D QDRY¥iXJiV Li VWDHU pIUL
MHOHQW V UpV]H QHP WXG OiWHQV UtQWWH \8 W R J iNRWUIPOM ik
pPUJpNHOKHW K IRUPIMIiEDQ D IHOV]tQHQ P D UDWY pNOH WHD P
$01|0G OHJQDJ\REE UpV]pQ Q\iURQ HOpUL D f& W OHUVLF
$ SIUROJIV SIURORJWDWiV HYDSRWUD QVINSpUOFHW H WDIKH\
QDSL pV pYHV ULWPXVD YDQ )XQNFLYyMD D K MIOHIAHG©OUW p
IHO O Qp]YH pJKDMODWXQNRQ HOV VRUEDQ D W|EEOHWK H¢
$ K V]IiOOtWiVKR] D OHJW|EE KHO\HXG QPR Q QUL WHIEG QO |
N[JHSpQ eJKDMODWL DV]iO\ DODNXO NLp\D DN |JpiSKD P/ ¥ VQH®Y
DOi FVINNHQ $ NLDODNXOy DV]iO\ N|Y®IWNIENWpPENQHD K
EHVXJiU]iV LV WRYIEE Q|YHOKHWL D |BOWRQEL WK PipQ) Wp NG W
NLDODNXOKDWQDN D WDUWYyYV DV]iO\ | HORWOMVW R HHW NI U Pil
Q\iUL KyQDSRNEDQ W|EE PHJ\pQ\L PpUHW& K V]JLDHWHN |
SiUROJiIVKR] SiURORJWDWIiVKR] V]*NVpJHWINYH® X0G @t] FIV DWW
NLHIJ\HQV~O\R]JRWW K Ki]JWDUWiViQDN WRYPN B VK | F\DMUPMH OH F
KLiQ\D V~O\RV UHQGHOOHQHVVpIJHNHW RN RH OXHMEWO \J| i UQ/H
SRJLWtY YLVV]DFVDWROiIV DODNXOKDWX®Lp $W pIONI[]t QHKOKp B M
QDSRNRQ PiU iSULOLVEDQ PHJKDODGKDWMiNMBOLX\WEWQ $)
PD[LPXPRN HOpULN D f& W D] pV N[JIWWL  pY iW¢
+D |VV]JHYHWMsN D + DV pPYHV LG V]DN P&KROG
K PPUVPNOHW iWODJiW D] XJ\DQDUUD D] LGOV]D NEUDDE HFN N®\
D WiML VILQW& Yt]KLiQ\ MyO IHOLVPHW KRXW D WRWiilF VKR J\ 3] !
KDWDOPDV AWiML K VILJHWNpPQW  P&N|®IRND RINMDLWQR] &6 oKL
D K HOYH]HWpPVpKH] V]*NVpJHV Yt] +D KMEDLNPRPJIYW|EW | K]
NHOOHQH

L
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iIEUNP HV IHOERQWIiV~ EHFV«OW pYHVpNOGHIWN REDQPS YV LSIHNEV]IQYL KR
pvV $TXD P&KROGDN DGDWDL DODSMiIiQ D + LG VIDNEDQ

JLIXUSIQQXDO DYHUDJH VXUIDFH WHPSHUDWXUW GXUWQ D QH UHRIES RWH L
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$ Yt] K WDQL WXODMGRQViJDLQDNVD/DIDDAL QoV GDU RIOWRWLY [0

LVPHUHWpPEHQ PpUM+N IHO KRJ\ PLEGHUJIQDVU\VYiHVYHMHNE U
IRO\DPDWRNEDQ (J\' NJ O Yt] SLDR®IDJiKR]0- HQHWHQBW]-
O Yt] HB V]IpWWHUtWYH PP W MHOHQWU SPLINRU @PKYW MO

PDJiYDO KD ONSHURORJ HO PP D] 1T 0w - K W M
OL W|UWpQLN DNNRU KD D SiUROJiV HOPDUDHO W-ORQNDE

SIURORJQL PLQW D EHpUNH] FVDSDGpN @V QGFM @Q@E\D YKt]W
PP QHN PHJIHOHO K PHQQ\LVpJ QHP NHU+*®@HAHNRWDO OtV

HQHUJLIW MHOH@QW H]"T NP 0- D]D] *- OHQQH V]eN\
PP FVDSDGpN HOSIURORJWDWIiViUD 0L KHS$ DKMDAMR Q O/ tRAPKADIR ¢
EORNNMD HJ\eWW NE 1 0: D]D] *: WHOMHVtWPpQ\W DG C
(J\ KyQDSRQ NHUHV]W+O IRO\DPDWRVDQ P&N|GYH QW K i
EWYiOWYD K PHQQ\LVpJUH -V - 'K - 0:K
) 1 0-
$UIQ\tWYD * - * - D]D] HQQ\L HQHUJLD
HOHJHQG PP Yt] HOSIURORJWDWIiViKRGQWH KiMO OMHH. X

IRO\DPDWRVDQ FV~FVUD MiUDWRWW 3%N§ GWHHOMH.V t WP.P\QDE& W
SiUROJiIV KDWiViW XWiQR]YD D KLiQ\]y URPR JWLDPHW DP B VWHHL
3HUV]H QHKRJ\ H] YDODNLQHN HV]pEH MXIVGRW WHW BO MH VE \
*]JHPL K YHV]WHVpJ PpJ HQQpO LV QDJ\REE DIIKEW Pt CPHYR
IHO f& DO DPL YLVV]DMXWYD D 'XQiEWRP MYUR&H]HW HWH R
D] HQHUJLiIN LV KHO\EHQ PDUDGQDN AI&WLN' D WiMDW
+D D]JRQEDQ D] HJpV] RUV]iJ WHOMHV PRIV VFEMD/SDD E PN |
K PHQQ\LVpJHW DNDUMXN YDODPLKH] YLWR G\QW D QLI WKD )V RC
WHOMHV pYHV HQHUJLDIHOKDV]QiOiVDKHIG OO \ O BNRRD/ JDJ i W C
PYHV iWODJRV SiURPVLYW NP +D D SiUROJiVW AOHIRUGtW M X
PYHV HQHUJLDLJpQ\H 3- pYL iWODJRVDQ ]iBP SiURC
WHOMHV pYL HQHUJLDIHOKDV]QiOiVD EPWW pN WD UYIRIDONP
D] [VV]HV HQHUJLDKRUGR]yW N RODM 1|0GJi] KBVDSyDQ\
D DQQDN D] HQHUJLDPHQQ\LVPJQHN DPHOVWH@WDSKXJ]
IRUPIMIiEDQ pYHQWH WiYR]JLN ODJ\DURUV]iJ IHOV]tQU O
$ EHPXWDWRWW DGDWRNDW pV V]iPtWiVRRDW [N M VHW OYHQ
NJUQ\H]JHW+QNEHQ AP&N|G ~ HQHUJLiIN OHJQDJIWREKE FMNJK D
IRO\DPDWRNEDQ AGROJR]LN" pV D OHJIRQWRWNEED®QHU
.LPRQGKDWMXN|OGRJI\ DD OHJIRQWRVDEE AHQHUJLDKRUGR]Y
UHQGHONH]pVUH iOOy Yt] KLiQ\D PLDWWQ NWMHNIDNNO yN HiC
PUWHOPH]Q*QN DPHO\HN D K FVHUpO IRO\DPBW VDXOMWMRV ]
Yt]JK&EWpVHV K&W UHQGV]HUH HOURPOLN pV]HO&GRIOWLD Wi KR &
QHP EL]WRV KRJ\ PHVV]H HO WXGXQN MXWQL YHOHWPOpPNF
DUUD KRJ\ KD D UHQGV]HU HJ\ IRQWRV HORRNHG P\HW LN
YHV]pO\H]WHWL $ 7HUPpV]HW pV D] (FBDHUpW P MINVYREUWH L
EHOIWQL KRJ\ MREE KD D WHUPpPV]HWHYV UW @GI\P] HDFONNH ©
KLVIHQ QDJ\ViJUHQGHNNHO QDJ\REE HU NU O YDQFW]y $ PI
P&V]DNL PHJROGIiIV D] HJ\HWOHQ MiUKDWYy PHULDPWUBIp\PH V|
WiPRJDWiVD pV D KR]]JiMXN YDOy DONDOPD]NRGIV

JVIIQHWQ\LOYiQtWiV

IVIIQ|P 'U OLND -iQRV 3URIHVV]RU -PWQ DN VD KR W PYWVPHINHO FHNSHGLJ
D KDVRQOY WpPiM~ VIDNGROJR]DWRP HONpPV]tWpVpKH]
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%iGHU |/ $ ]iUW Q|YpQ\WDNDUyY KO®IWVDHD HUDI\DW pp)\W prdt§ P p UKOHV U H
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+RUYiWK 6] -DQNy 6]pS , ODNUD /WDOMIND= - 3DMWFMW 7ROUHY D SRBW U
SDUDPHWULVDWLRQ RQ WKH 3DOPHUYV SUZRX EKKH FBLHWHW\L W\ 7 R I8 H D UK

+ +

+XULQD + 3RNRUQé& - 7KH URD® WK H DAALNW DIGEX W HR B WRD WMARAD U
FOLPDWH D UHYLHZ )ROLD *HRERWDQLFD +

_RYIiFV E 7y pV WHU-OHWL Sitl AR @Di Y \E R BV \DpWRQWINJI 5 FDAWMBY P D]iVDL
%XGDSHVWL 0&V]DNL pV *D]GDViJWXGRPIQ\L (J\HWHP %XGDSHVW S

OHUVLFK , V]HUN 0DJ\DURUVJRVpOH WM R D RQyD WIOLD&/]JRO 2iIOVD]W % X G [

_.RFVLV . V]HUN 0DJ\DURUV]iHWHRFHMPp\DWWDWPUQ\H MW pJKDMC
)JOGUDM]WXGRPIiQ\L ,QWp]HW %XGDSHVW SS #

6+ $ IHQQWDUWKDWY IHMO GpV L GRIQNVW F5WDLWAN.] WLLNRDLLY LI RIW D|(

OLND - &VDEDL ( 'REL , OROQiU K=¥DUMIQ\L==\5i]8DMSWyNQ@W 7DUL
DQG ZLQG HQHUJ\ UHVRXUFHV Rl WKH (JPXGEBMR@® +XQJDYLDQ *HR

OLND - 'XQNHO = B8WDVL = R 6 DRADH.® O WWH VREMBBMDWQRQY61T $.
(XURSHDQ &RRSHUDWLRQ LQ 6FLHQFBYDQGDELFK Q@R CFRIW K B G W HD@LON
WKH DVVHVVPHQW RI FOLPDWH FKDQIHVXQE YDSULDELOLW\ RQ (XURS

3DNVL $WRPHU P& +RJ\DQ P&N|GLN"
KWWS ZZZ DWRPHURPX KX KX UROXQIEMEBERRQLEUS{RI\OXNRGLN /D

3RNRUQE& - +HVVOHURYi 3 +XUIQQ@LUHFW DDUBSHWGLUHFW IHWOQPAG\QDF
HFRV\WWHPV RQ FOLPDWH ,@ DOB]ERQVWUKBWHGDAHWDDQGY 6SULQ

5LSO ‘DWHU WKH EORRGVWUHOF RO WK BIQN IDAEWSLKRHIM R B KALIOHR \BR
%LRORJLFDO 6FLHQFHYV +

9DUJD &V $ PDJ\DU Q\HOY HUHGHWH gNRWiM = +

'LOG 0 )JROLQL ' B6FKIU & /RHE R *XWWR® QHZ. |@ULDIWIHR®RI WKH
HQHUJ\ EDODQFH $,3 &RQIHUHQFH 3URFHHGLQJV +

KWWS KWWSV Z7ZzZZ PXVJHUROGDO KX DVVLVWDQFH KRWDQL KWP
KWWS KWWSV VOLGHSOD\HU KX VOLGH

Al$1'6&%$3( +($7 ,6/$1'6” $1' 7+(,5 ,03$&7 21 &/,0$5%& $1( :$7(5
%$/$18&(
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6]|YHWVpJ D] eO 7LV]ipUW (J\HV<OHW
1RV]YDM 'HiN ) VWU H PDLO ODV]OR EDGHU#JPDL

.H\ZRUGWDSRWUDQVSLUDWLRQ KHDW WQDVSRUW ZDWHU VDIHW\ FOL

&RPSDULQJ WKH SDWWHUQV RI VXUOIAK W HPSHHD WK I© IRMG LORY Bl U HIEZQ
GLIITHUHQW VXUIDFH WHPSHUDW X XHVDFBQFRN HIMILH Q'HKE LMDR & X PIPI B Q 2\
VXUIDFHV KDYH WKH ORZHVW WBPSHIURW XWWHYQ(SDSBRWDRQRRY RIIRUHV
FRROLQJ HIIHFW FRPSDUHG W R MIX®RZ R:IDVHIL FOSBWR X UD\® UDMYEHRY WK F
VXUIDFH WKURXJK ODWHQW KHDMWQJ QX[ NV DDIOH Wl | LIQF GHQ A URHIDRVR RRR WV €
KHDW LVODQGV DUH IRUPHG O:BIQEIVG DFTHD & HDKH VMRBIMUSFGIVY B0 RI1 HYD
OHDYHV PRUH HQHUJ\ LQ WKH OD FOWMFTHHHDQ QR IX QY& H UH. DM VG WAKWM UKL H K
,QVWHDG Rl SURYLGLQJ QHJDWLYWH JHEBEDWM VKSPW WIHIKABWGERFNL
UHJXODWLRQ V\VWHP +DYLQJ SREBWH WRHOKOW\VZ DLW HL WP YU FRI
LQFUHDVLQJ WHPSHUDWXUH JHQHUDWHUVYDRRU KV KTHP DIGHD WR U: HZ B @ UL @
FODQGVFDSH KIPDMW LM@BQYRY LQGLFDWLQJ D WHDMWR BV VGALWIRENXIMLLR R | SQIL
DQQXDO PHDQ WHPSHUDWXUH LQ +X@ZMHHQKDV D@RUHDVH® G\l XU W & HEF
ZDUPLQJ LV HVWLPDWHG XQWLO WXMXBQGSBH FMLISILW B WQ W& U\Q $HHQIDIUH
\HDUV RI + HYDSRWUDQVSLUDWIIRID ZHDWD SR\WB D QV\E KUDRWMIRQ DUF
7KH DPRXQW Rl HQHUJ\ UHTXLUHG W R Q{YIDBR UPNMZDWHRP IRM ZDWHU 3:Q 74
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WRWDO HQHUJ\ FRQVXPSWLRQ Rl WKEQRXQWVU\LVQRQO\ZDV RI WKBH WR
HQHUJ\ OLIWHG RIlI WKH VXUIDFH RROQDW QR FEHNVIW VW K K R X\J X UQIDFHX W
+XQJDULDQ f*UHDW 30DQHYT UHDFKHVQXPHYURXV P\RA/INO G ODIFGIF V FIKSHY K
FRPELQHG LQWR RQH ODUJH ODQKRFQ S HL X HRDW WX/HOHDARA. Q7K HZ KZIDONHH W/ KGH
ZDWHU WR HYDSRUDWH VR GUYRPDQYG&HW ERGRAUGI PR B QUDWELDIWLRQ W
WHPSHUDWXUH LV LQFUHDVLQJ IDRUWZXBW HAL WEBWHYUH G PR DY GBRPQWDEC
PHGLDWRU RI HQHUJ\ LQ WKH KHDW G EHYW QL B®X\P QRS RSUMIEGIY ¥ O IDPVDAV L F
ODWHQW KHDW IOX[HV IURP SODFHWFRROKU SRVDLRH W H7 KB HDLPIR XEDVO RQ RZHD
K\GURORJLFDO F\FOHV ZHOO H[FHHGH®/ IEN PRBRXFQWLRIL YDWHRQGHRH S!
ZDWHU LV WR GLVWULEXWH HQHUWWDEKR®Y]AGHDRQ®UWDLRG \P DR.Q VDD LI K
NH\ WR ZDWHU VDIHW\ IRU KXPDQ XVKQM/ RVRZBWR YL GRIU DWY X! 1K FG bl R O\
SURFHVVHV ,1 ZH PLVV VXSSRUWL @R R\K IU\X @ CRXKW RG HPOSE® L BN ZRO (R X |
PHHW WKH GHPDQG IRU ZDWHU SEEPMKMHMGWRERBHLEDOOFRR@L Y XIILFLH
FDQ UHGLUHFW WR KXPDQ XVH DPRGHW BB IQQWHW & UQ.JWARK MK IS HILLPVD X)W IO
ZDWHU VDIHW\ ,I D FDUYV FRROLGRROLWH Z EWHDNVUGRQEY DQRG PWD MMV H |
YHKLFOH LV ZH PD\ QRW EH DEOH WR JTHID\ [DIERXWKWKW OH QGIWESDWIR WH
FRROLQJ ZDWHU PXVW EH FRQVWQQRMD® BREXWERGQ WRHURGIDW @ RH Q/HLAKR
RQO\ ZD\ LV WR JHW WR NQRZ DQG VXSSRUW WKH QDWXUDO SURFHVVHYV
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/HQG+OHW 9HJHWIiFLy pV ODJEDQN 'L QDP h N DARWX I/QMNFLY RGW P MA Wy
gNROYJLDL .XWDWyYN|]SRQW 9iFUiWBM EDONDR WRIRD L-OVFRP H P
'"HEUHFHQL 'HiN JHUHQF 7HKHWVpJIHMOXHPV]W 'HESHFMRO TLPGUDX NR C
%HOJRURG 6WDWH 1DWLRQDO 5HVHDUVFKDEQLYGHWWYDWLRQ  +%H
.RVWDQD\ 6WDWH 3HGDJRJLFDO 8QLPRUM]WVQ\ QDPHG DIWHU 2
+ . RVWDQD\ 7DXHOVL]GLN 6WU .D]DNKVWDQ

$]RY %ODFN 6HD %UDQFK Rl WKH )6%6, 291,52 2$]1,,5.+"
+5RVWRY RQ 'RQ %HUHJRYD\D 6WUHHW 5XVVLDQ )HGI
L QVWLWXWH Rl %LRGLYHUVLW)\ DQG GHRRV RIWHFR FH® FH\D UGFRKI L% X O J D BaC
'"HEUHFHQL (J\HWHP (YRO~FLYV EO®PMWWD QL HhFU+XH Q E LR E WH B WD
07$ '( 9LVHONHGpPV|NROyYJLDL .XWDWy HPRSEBUW '"HEUHFHQ

XOFVV]EYBBLYHU]JLWiV pO KHO\V]LJHW N XO WX UPIpW JJRWNHGIH O HiRI D] I\

gVV]HIRJI®DXWi]VLDL VIW\HSSpN NLHPHENRG LY HU) H\S HAWP M DWWV E M @
HOP~OW V]i]DGRNEDQ WDSDV]WD Q@EB\RYVRN KHG\E E W QVKODW M[IYVH WINWM HW M
PDUDGWDN IHQW ,0\HQ UHI~JLXPRNOHARN L KW RPS/S U RWNH FPHW R Ypv@ N X U
QHP FVXSiQ NXOWXUiOLV pV W|HWPQWQRPSRQYHER OVIHW R WRHOWY G1HO H Q\
PHIJN|JHOtW OHJ IpO PLOOLY KDO/RWHWIPQM KW p GO AN LMEIDMH QW VpJeN
HO IRUGXOiViuyO pV WHUPpV]HW Wp-EOHOPW K HUD\YHMDp Q@ HOP (XHQG@HONH]*QN
$ SUREOpPPD PHJROGIVD pUGHNpPEHQ Q@WQ NK ROWD@NHHDI) UK\ & Y i@HRR] HRV N
OHKHW Yp WHV]L D KDOPRNNDO NBISIBURBGIDMWRW D &]D WGRNWE & MWW pNHOH @ €
WDUWDOPD] HEE O ORNDOLWIVRMND\G HWHOM O @ VR U P i DJIHNAR D GK Q O-AVRW U y
JV&MW|WW LQIRUPiFLYN ORNDOLWPUWRMHYIRKNXOBRMWIMLYD WKOWXWIHWY
IRQWRV WpQ\H] N SpOGiXO D |1|OGKDWpPQI\BIP\W WitEXND~ YBIM RN WHHWH Q O ¢
iWOIWKDWy Q\LOYiQRV pV N|QQ\HD IKDMVQ p@K OKG\ HRIBIWIY WRE DIMGRWVR Y W
VIDNHPEHUHN pV NXWDWyN V]iPiUD GHY DUQBVpN|]PGY pU]mpWp PH B XIRW & D {
VIHUYHJHWHN pUGHNO GpVpUH LVIMWRNRMW WDQWEDWYV ]&d Q XiNN#J] G B PIPQ\
DGDWRN VILVIWHPDWLNXV J\&MW p (Ui PWLDOK N PP DV. QWNRWH N P M W \B GG
pUWpPNHLU O

$ KDOPRN WHUPpPV]HWYpGHOPL pV NXOWXUiOLV N

$ V]iUD]JJ\HSHN YLOiIJVIHUWH QDJ\ WHUPPV]NKNp GKNE ME H
NLHPHONHG HQ PDJDV ELRGLYHUJLWIiVWQ |VYhQOHINY HYVD ONBIRSLY
VSHFLDOLVWD IDM V]iPiUD EL]WRVtW D@D N \plO EKDHO DH WH BQ X 1
NLWHUMHGpPV& V]iUD]JJ\HSHN D V]W\HSS pV BQNy WAWWDBSS E

D :HVFKH HW DO (UG V HW DO (JHQ pO KHC
VDMiWRVViJRN pV D KRVV]~ WiY~ KDJ\RPOY\RAH WR MKW Q i O
NpSYLVHOQHN $] HOP~OW pYV]i]DGRGEDVH) D]YHUIRYH MHUHQ]
YiOy PH] JD]GDViJL WHUPHOpPV YDODPLQX\WNWKX BIi]GINK HH NDIS
PLDWW D NRUIEEDQ QDJ\ NLWHUMHGpPV& J\HSWHNVO pQ W HO\®
FVINNHQW IHQQPDUDGY iOORPiQ\DLN IHOGDUBEROYGWDN
BRSRWOLHYD HW DO 6]DEy pV 5XSUHFKW@iXO D$J]WABISB
ELRP Q\XJDWL UpV]pQ pV D] HUG VV]W\HSS ELRPEDESHRN] H
IUDJPHQWXPDL J\DNUDQ FVDN NLV pO KHOW]DIDHWHNNBQW
NODVV]LNXV pUWHOHPEHQ YHWW pO KHKOANVNLJIHDWHNY BNOWOH!
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V]iQWYI|OGHN PH]VJ\pL YDJ\ pSS D IRO\yY [FOMMMAE FIDUH G M & VB)
W|UWpPQHOPL pV YDOOiIVL MHOHQW VpJ& HW M NoHOH R HFON HIL W
IDMNpV]OHWpPW 'HiN HW DO D D &VDWKy $]1RYIiN |
VL WHPHW N WHPSORPNHUWHN V]HQWURINI BWKHRN]i MBS Wi WD
WiUVDGDOPL WLV]WHOHW pV W D EXNH PN W] \HPNE HWY IH \WCEHDQU |
D WiMiWDODNtWiVVDO V]JHPEHQ %KDJZDW pWRBEQYWHY HWIB
/INL HW DO D E (QQHN N|YHWNH]W\YEBNQ D L
WHUPpPV]HWN|]JHOL pO KHO\HN pV Q& Ny X GARNWW DAND U Dp& G URHC
HVHWEHQ LV KD D N|JUQ\H] WiM D] L OQMHYHY KB DD 0 OGN |
HW DO '"HiN HW DO D
$ WHPHWNH]pVL KDOPRN * PiV QpYHQ NKWGi § R NV4 HE SHY Qi
HOWHUMHGW W|UWpQHOPL HPOpNKH®\WHMW HUHP@W N WY pi® HO M
NpSYLVHOQHN (OWHUMHGpPV+N ODJ\DURUV]iJWY® NJIPKNQ
pV N[]Jp WHKHW 'HiN HW DO D $ NXUJIQRI
PYHJUHGW O D QpSYiQGRUOiIV NRUIQ iW D N|]JpSNRULJ HPHO
MDPQDMiN V]NtWiN V]DUPDWIiN WUiINRN NXQRZL pWNPWH W|N
DO 6]LOiJ\L HW DO 'HPNLQ HW DO %DUF]L
iOWDOIEDQ D N|UQ\H] WHUsOHWHN WH QDM QNJIIHY WVO DI
VIHPSRQWEYO NLHPHOW V]HPpO\ VtUJ|GDB I|0pDKDP MR MVEN
NRURNEDQ D KDOPRNDW J\DNUDQ KDV]QiOWiND P RN/ DHPV
PStW NXOW~UiN LV tJ\ SpOGiXO D .iUSiIWNP MDBHQF KRH® RJ ¥ |
PDJ\DURN LV WHPHWNH]WHN PiU PHJOpY KDOPHRMWNED: %HGI
PpWHU PDJDVDN iP EL]JRQ\RV HVHWHNEHQ HOpPKBWLSNpDG i
D] XNUDMQDL 2JX] NXUJiQ 'HiN HW DO DN XKB EQLREN HFW XI50Q
QpKiQ\ PPWHUHYV iWPpU YHO UHQGHONH]QHNL mtJ D RpRIKQUD\Y\ |
$ KDOPRN W|UWpPQHOPL |UI[NVPpJ*QN IRQWRWLOpRVIFOLW N p\SH]
OHJUpJHEEL QDSMDLQNLJ IHQQPDUDGWS $ 5 tWHRILQ E-DLQN p QRAN
PpJ D V-O\RVDQ URQFVROW KDOPRN LV UWiINJD] HB ORI
*LPEXWDYV %HGH HW DO tJ\ PLQGHQ HPH®PRD UDC
UpJpV]HWL MHOHQW VpJJHO EtU iEUD
(PLDWW PpJ D VpU<OW YDJ\ HOSXV]WXOW KIDYCPRIO RVYL
JUINVPJYPGHOHP pV D WXGRPiQ\RV DGDWEI]LY¥RN RUPUPD %
HOW&QWHN D NXUJIiQRN PpJ PLQGLJ U]JLN D] VL NWOW~UiN
PHO\HN HJ\ UpV]H UHJpQ\HNEHQ pV YHUVHNEHQ L$]PNLIPXWD
NXOW~UiN HOW&QpVpW N|YHW HQ D KDOPBUWDWGWN Di NHU MYH
NXOW~UD D KDOPRNRQ J\DNUDQ pStWHWW pWVHR$DRPIRONDV
NLVHPOpNHNHW NHUHV]WHNHW V]JREURNDWVRN iNXUWDIiQ$]
PIVRGODJRV IXQNFLYW NDSRWW KD WKDM HD W N\p QRW HW/OUHN),
SLQFpW YDGiV]OHVW VWE DODNtWRWWDN NL UDMW XN



(XUi]VLDL NXUJiQ DGDWEi]JLV

iIEBD\HSSHO ERUtWRWW NXUJi QRO LM DpNWPQ KRG RPQD B SXKMXP ROLF NiS
O0DJ\DURUV]iJ .XQKHJ\HV % HWAM VHKD @RRNQU I0DWD DRUV]iJ )HI\YHU

& + .HUHV]W D /XGDV KDOPRQ ODYWKURVUW]iJ$ OUQPVIHEWH E & IRW
JLIXUHXUJDQV FRYHUHG E\ JUDVVERQWXYUDIGI WD WXRQ RVWHDERID G 6DLQV
.LVIiV KDORP NXUJDQ .XQKHJ\HW\ BRGIPW\S WHRE &MHPH WHWW V KDORP NX
+XQJDU\ & *+ $ FURVV RQ WKB GXGHDWYWK DIXRR INX\U J BIQR WR VE E %&\G 8 &yWK &

iEWD + V]i]DG VRUIQ D NXQRN V]iPRV HVHWEHQHKA-VD \AN W & E DHEON\D]\R

D KDOPRNRQ 8NUDMQD $VNDQLD 1RYDVHA]BWILE3DWNIRWYIVHW\
JLIXUBXPDQLDQ DQWKURSRPRUSK MR QW FEQH VW DWREH WKRI F D ORHHBWAW \ 6
RIWHQ SODFHG RQ VWHSSLF NDOU3DQN SMNDQQB 1RXB W R WAERGH / 14/ WHW V|
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$ NXUJIQRN NXOWXUIiOLV MHOHQM SHWs NMiRHJDE VN OR B
PHJ U]JpVpPpEHQ LV $] HPEHU 0D \VDNOX U\ CDARINNRI@Y FP\M WP VU I B M/E D
PHQHGPNHW MHOHQWHQHN OiF{UDD]WEELHDR|DHW DDXQD V't

E $ KDOPRNDW |YH] QWiN VIDGDHOW ¥ WD W WG\BHWO G L P & )
PHUHGHN OHMW NQHN N|V]|QKMMHERYD QNPELYIDAW PPUiDWLIC
WHUsOHWHNHQ LV NpSHVHN PHW XW&D\Dy WMS\HIS\GH. O QL Wp XD
6XGQLN :yMFLNRZVND HW DO 'HiN /HW]WBV HW DOE E .LV
20DV] HW DO 7yWK HWRWOWDQXOPIBWINLBXWDWWD KRJ\
HVHWEHQ V]iQWyI|OGL NXOW~IMN N DIDP MUY H\VGWQ B X\U JF QRRC
UHQGHONH]QHN 6XGQLN :yMFLNRZVXEUDMPXOQNDXWILIQDIHOP p
IVVIHVHQ Q|YpQ\IDMW WDBOPNDSRWHQFWHUP WY [MWDPEED Q
NeO|Q|VHQ KD ILJI\HOHPEH YH®V]+N]HWRIS DO UMHDMRN[iOLV Y|U|
$VWUDJDOXV BR GNWPRYEHEND &N BEQWLXP LHRFXYLEMWLFXOL
'LDQWKXV ODQFAHRIOD W XPWL X IPl| RFRIFKE RO RRPR YV K\'EHINGDV DO

E NXUJiQUD NLWHUMHGVADVRMUGUV]iIHGPHEOPHQ|YpQ\I
t]HOWOIE~ KDQJ\D HJ\HQHVVPMQ\-W BRORAND D KKRKDOOFRNR Q

UHJLRQIOLV VILQWHQ ULWNDVJVY\MB5HWN Y piGMMMO M PN HIYMp Y R
NXUJiQRNR Q$ QFKXFIX CE [V WHIQL M DU 8 ® X X VK CRRCOPRMDEW W L V X V
URFKHIAAD JHBKD@IPAY WBHHXRWX O XV $J0QMOMWRVE~DN N|]|V
RO\DQ IDMW WDOIOWDN P HQ\HN @ HW YIS HDON| i IQ \0HJ J \PWAR]UAR N

A '

iEWDIJ\HSHNNHO ERUtWRWW K DDJFEFON pll WpyN Bl W HAD H B 1S H NDNSHKDVE R\BISV R W W\
D] LOWHQJtYHQ KDV]QiOW P]iD/MRARI®VODO\BDRUVROW? BYFIROHEILH % + %)
UpJLYMIEDQ WDOIOKDWYyY IDRBWI\GDBD N XU D O/RPPH U L Db X308 SMHDI HWILF] RYWYRD O

ERUtWRWW LVPHUHWOHQ QH& & NXUJiQ $TRDWRJORPD '#hiNpV $ %UDJILCG
JLIXUHXUJDQV FRYHUHG E\ JUDVV QDQ S DYHAIW \RD WR & DU H LIFXSRAUNXAD O O L
VWHSSHV $ * /RHVV VWHSSH RIQFKyIOXRPX KD RR @ GG ED Q QIVTH § VD F\HHDAHX V H-
+XQJDU\ % + $ VSHFLHV ULFK. RAXOGDMWILWKH IRRWKDOIODWHROIDKUDDQ ILF
+ .XUJDQ FRYHUHG E\ VWHSSBKRWRWEW%ROHIND]BN&VWDESRYVMORORYD %



(XUi]VLDL NXUJiQ DGDWEi]LV

$ KDOPRNUD MHOOHP] NLHPHONHG IDMJDOUGPYWI]LRVG HM
]JDYDUWDODQViJXN PiVUpV]W D GRPE DODNMiBDYOR]DWREY iQ
ELJWRVtWMD 6XGQLN :yMFLNRZVND HW DO 'MEHN. MW DO
YDJ\LV D N+O|QE|] OHMW V]|J& pV NLWHW WWp D&WRHONE DHODNP R
HOWpU pO KHO\L LJpQ\& IDM HJI\eWWpOpVpWiWHWYLNOOHKH W
6]iPRV UpJLYEDQ WDOIONR]JKDWXQN NXUJiQPH]JUMMHEN t YRe@\ D (
QDJ\ V&U&VPJIJEHQ IRUGXOQDN HO LO\HQ HVHWEXN D NXL
KR]]i D IpOWHUPpPV]HWHYV J\HSHN IXQNRKRR Q6DDEy KH @y DWD L
'"HiN HW DO D $QQDN HOOHQpPUH KRJ\ DQNJ]HOPR-ODWLEW R
Q\XJDW HXUi]JVLDL WiMDN UHI~JLXPDLNpQW Np UK\RRIN HPW BN  ~
PULQWHWOHQHEE N|]pS i]VLDL V]W\HSSpNHELRGLURQWRW i\
IHQQWDUWIVIEDQ .D]DKV]WiQL KDOPRNDW ¥IHEUI]® 9D WRW \j
KRJ\ PpJ D NLFVL + P PDJDV V]JW\HSSHNNHO N/Wi®@LHWW
JYFSRQWNPQW P&N|GQL H]iOWDO Q|YHOYH D J\HSL VS
IDMJD]GDJViJiW (QQHN RND V]LQWpPQ D NXUJIiQRNRQ WDC
DPHO\HNKH] RO\DQ LQGLNiWRU IDMRN N|W GQHN PHO\HN
IRUGXOQDN HO

7HUPPV]HWYpGHOPL pV NXOWXUiOLV pWHIOMH QW IV pIBM \M B 10 N
J\HSHV pO KHO\HNHW D] HPEHUL WHYpNH®\ O WHE®RYW Y&
YHV]pO\H]WHW WpQ\H] N D WHOHS*OpVHN WN UM HWRN HVEON H
PH] JD]GDViJL KDV]QRVtWiV LQWHQ]L W DF Y DBV [MUH [PIWHQ E
WDODMiQDN NLWHUPHOpPVH D] LVOLO HID @/l V RN\ QIF WY-ODG M JBI\G W
KLiQ\D 'HiN HW DO D )YHQWLHN P HODRLVQOW M ] ilVG/HilH-Q (K\F
IDMRN LQYiJLyMD LV J\DNUDQ SUREOpPPiW RNRIWDHDDARVYV
FVINNHQPVpKH] YH]JHW 'HiN HW DO DHO R RiNVR @D DO i RHIAG |
J\HSHN PHJ U]pVpKH] VRN HVHWEHQ DNWYJRKAH UP i\X H N D RC
FPOJRWW NH]HOpVH DIRQEDQ J\DNUDQ WY\ WLW t M O/KN QNHHQP MK
PLDWW DPL H[WUD HU IHV]tWpVHNHW pPMVWNPGRO P LV R NCDNW A
V]iPiUD (] D SUREOpPPD UpV]EHQ PHJROGKDWYWYWY KHQWML® |]
WHUPpPV]HWYpG FVRSRUWRN EHYRQiViYDO HJ\eWWP&N|Gp)\
5iNyF]L 9DONyYy HW DO E

$ NiUSIiW PHGHQFHL DOI|OGL KDORPNDWDV]WWHIMHN pV DC

$ V]i]DG XWROVYy pYWL]JHGHLEHQ D] DOINXGALDWDERN
PHIJLQGXOiViYDO VIJLQWH HJ\ LG EHQ PHJV]+ORRHUWHN ULV H
IVV]HIRJODOY PRQRJUIILIMIEDQ N+<O|Q IHMB]HMIHW] Vil QiWH C
PHGHQFpUH NLWHUMHG YiUPHJ\pNUH OHER QWRMOXD HV/DW D
EHKDWyDQ IRJODONR]JRWW D %LKDU YiUPHJ\HLOKID\O PFR/RND O
$ 7TRURQWIO YiUPHJ\pEHQ WDOiIiOKDWyYy 7L\8PIJBHODML K

MHOOHP] LU O tUW 6]JHQWNOiUD\ -HQ -yVD $QGUiV D 6]
MHOOHP]pVPQ W~OPHQ HQ N|]*O+N QpKiQ\DWWHW pWRIW WD P Bl
QDSLJ MyO KDV]QiOKDWyYN -yVD $ YtJUDMMHNt]«J\L

LV UHQGUH IHOVRUROWIiIN D KDOPRNDRMpUpPWW +XW]JiW 0iW\ iy
*DOODF] -iQRV N|U|V EHUHWW\y Y|OJ\L |VV]HIRJtQMPOWD $ *L
PHJ\HOHtUiIVRN PDMG D PLOOHQQLXP pV PQ RJWM I NillY R\W LIGG-
WDJODOMiN D KDOPRN HUHGHW pW GD]NRIQWp M PIGItR\IKIH M. Bk NK HI
,PUH YRQDWNR]y P&YHLW 3DOXJ\D\ GH LO\}t
.DUIFVRQ\L $UDG O0iUNL YDJ\ 6]DEROFV -yVD

IHOGROJR]y NJ[WHWHN LV $ V]i]DG H U HXGH P Q\ M D@HMX BIND WE
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DNL D NRU DNWXiOLV LVPHUHWHLW YJWROM D pl\i & HON S\LRW B E
DODSMiQ 'XGiV
$ V]i]DG HOHMpQ PiU PHJIRJDOPD]YGRWW DV]iPIQ@WND] L
WLV]WiliViUD (QQHN pUGHNPEHQ QDJ\ ®PHOG ®OBWIWH W/ HBH
PXQNiODWRN OpQ\HJpEHQ QDSMDLQNLJ JIR®RD QD ND I$ [KBION]®
.R]PD %pOD YL]VJIOWD D W|UWpPQHOPL XQNVRERBRWJ]iDNWRU
OHJPRGHUQHEE NDWRQDL WpUNpSHNHW KDV]QD®WD IHO
+yGPH] YiVIUKHO\ WHU*OHWpQ 6]HUHPOHL + Np@DULF]I
7DULF]N\ PtJ 6]HJKDOPL *\XOD D V]HJKDOPLIJMWIWEDQ
KDORPNDWDV]WHUH]pVW $ V]i]DGHO OWDMHDHWMRW VGIHEEp K
NJ[W GQHN D KRUWREIJ\L pV KDMG~ViJL KDO R MW OpAIW i DL
eUWpPNHV MyO KDV]QiOKDWY PHJI]1\W\HIOW MV HN HVD WK ME DV W N
D WHPHWNH]pVL V]JRNiVRNNDO NDSFVRGPWE D/ LN/D WEDH/ ]V H
WHYpNHQ\VpJH LV NLHPHONHG =ROWDL
$1 DV pV HV pYHN N|]|WW D ODJ\DMRUWJ7] HEOIPHNYHIML
SURMHNW NHUHWPpPEHQ PDJDV VNRWRWGDD - DO JYXOW P MR SR J
PHO\ VRUIQ D UpJpV]HWL OHO KHW®WHM LRH R 0PI\ My LDV NXW J VYR
057 057 057 057 ,9 ILUIJEWpPp QMW HU\WENQ + HOV VR L
IRUUIVRN DODSMiQ + tUWD |[VV]HIJRB NXUDIQRNOW (FOHGH®PS!
JERO\D pV PXQNDWiUVDL D ELKRDUW pl\W BHUDMMHGHE-W pIN. 0 p JILH SISI
%XND /iV]Oy +DMG~ %LKDU %XMOBINRYV]N\ EV]Py %pNpV
KDORP NDWDV]WHUH]pVpPEHQ YpJIHWW ~WW|U PXQNiW 6]HO
0tJ D] HGGLJL PXQNiN HOV VRUEDQ D KDOPRMpU©OGUDM]L
UpJpV]HWL LURGDOPL pV WpUNpPSWIiWWKQ$RH R ILFW y& MR GAQDRUNW
WiM|NROYJLDL VIJHPSRQW~ NDWDV]WH pN RO D KD\ FRWNp Q HNV
YDODPLQW YHV]pO\H]WHW WpQ\HKDW PIRN BWD JIODAD \WDO D HRINV
VRUROWD 7yWK
$ + V]i]DG IRUGXOYMiQ D] $OI|/OGNXWDWiVpUNH$ODStW
DGDWODS DODSMiQ ]DMORWW D] RUV]iJKDKDIRDOBRIND R
NHUHWPEHQ $ | pV W|EE DOSRQWRW WP tWHpVRB]\D IKD® |
WRSRJUIILDL KHO\]JHWH PpUHWH D KDIORWW KV W QOIHMME RWY T
REMHNWXPRN pV JD]GIONRGiIVL PyGRN D KDOPRN N|UQ\H
JD]GIiONRGiV WtSXVD YDODPLQW D K DNOHP R(NHYHR/HO00 H YW W pi
WiMNpSL ERWDQLNDL IDXQLV]JWLNDL pV HJWE NWXOWNHW
N[]JOpVpUH LV OHKHW VpJ Q\tOW D] DGDWODSRQpWNWL pV
DGDWEiI]JLVRN NRUOIWR]JRWW KR]JilpUKHW M@JHNHMRKL HWXB W
YDODPLQW D QHP]JHWL SDUNL LJD]JDWMKWDIOR K pHUHWH LS URLIQ VI
N[]HO KDORP WHUHSL DGDWDL J\&OWHN |VV]H UH
$ V]i]DG HOHMpPQ D WiMV]HPSRQW~iWVLDB KL OHPGRMP B/ UrF
NDWDV]WHUH]pVHN LV HJ\UH QDJ\REE KDQJV~O\W NDSQ]
PHJHPOtWHQG N 6]LJHWYiUL &VDED 6]DERQOFYL6]DWPiU %HUI
+RUYiIWK 7LERU KDMG-~ViJL +RUYiWK YD O®PLIPX\Q %D Di]
PXQNiL %DOi]V %DOi]V pV .XVWiU 5RPiQNNKMyDNWYN |
V]*OHWWHN SDUWLXPL pV EiQViJL KD O PLRONURYDH V¥ X )BY\H B
YORFD )DJHFD pV *RIJKOWDQ ODUWD pV )D]JHEDuU
OyGV]HUWDQD HOV VRUEDQ WpUNpS LW HNWYU D & D W] BOMDMpDY |
PHIJKDWiUR]y MHOHQW VpJ&HN %HGH EGiP &VRHBIWIG pV %p
$ NDWDV]WHUEH D PiU HOSXV]WtWRW Wp & /O RN W Vi ERIN

DNWXiOLVY iOODSRWIHOPpUpVH pV pUWpNRMWWHUMB@FVE WD
W|EE PLQW KDORP NHU<OW U|J]tWpVUH



(XUi]VLDL NXUJiQ DGDWEi]LV

&pORN pV PRWLYiFLYN HJ\ QDSUDNpV] (XUi]VLDL .XUJIiQ $

$ KDOPRN KDWPpPNRQ\ YpGHOPpPKH] QpON+O|]KHWHYWHDH N
NXUJiQRN SRQWRV HOKHO\H|NHGpVH pV D MHOIBQOBIX0iOO
IHOV]tQERUtWiV NH]JHOpPV YHV]pO\H]WHW RW p D GDWAE i ] LViRI}
V]iPRV RUV]IiJEDQ OpWH]QHN D]JRQEDQ H]HND/MNRN H\DHWREEHQ
LVPHUWHEE NXUJIiQRNUyO V]ROJIOWDWQDN LQIRYPIFLYNDW
KRJ\ J\ADNUDQ FVDN D NXUJiQRN ORNDOLWNi®V VD U\ B oPH)F
WRYIEEi D Q\LOYiQRVViJ + SpOGiXO FLYLO V]HW Y piGHOR N
«J\Q|NVpJHN * V]iPiUD QHP KRI]JilpUKHW N (JpUW|WBH® V]
HOpUKHW QDSUDNpPV] NXUJiQ Q\LOYiQWDUWD/JULP HDPHIND\ F
DODSMiW NpSH]KHWLN KDWpNRQ\ PHJ U]pVeN@MM pV J\DNRU
JUYHQGHWHVY PyGRQ D] HOP~OW pYHNEHQ D NXUJiQRN
NDSFVRODWRY WDQXOPiQ\RN V]iPD IRO\DPDWRVBW QPrHNY

SHW pV %DUF]L 6 XGQLN :yMFLNRZVND HW DO E /LVI
OR\WWL\HQNR HW DO 7TyWK HW DO %HGH HW DO
'"HPELF] HW DO :YyGNLHZLF] HW DO *RG

E $ OHJW|EE HVHWEHQ H]JHQ FLNNHNEHQ V]iNUISSBGiXDP
D NXUJIiQRN NRRUGLQIWIiL LQYiJLyV IDMRN]MHOIDMRNVER WDt W
DPL LQIRUPDWtY OHKHW D WHUP pVPHVDGIBMRON H MHHHO/ pMH Wi
VIHULQW UHQGH]YH MHOHQW VHQ KR]]iMVPXOKDMWQi € DN VDp K|
$ NXUJIQRNNDO NDSFVRODWRY LQIRUPIFLYKLiQD EHVO\® WP V|
HJ\ tJpUHWHY OHKHW VpJ OLYHO D NXUJi@RD MU G HNHIK DWYWL
HOHPHL VRN HVHWEHQ NHOWLN |HOVPWDHMW RND N RAAVL § WL |
ODNRVRN LV pUGHNO GQHN D NXUJIQRN LUIQW DNLN
WHUPpPV]HWYpGHOHPPHO YLV]JRQW IRQWRYV WRPXNWIMNp Y
PUWpPNHL pV QpSL KDJ\RPiQ\DL 9DONy HW DWKHWE D (KHOS
ODNRVViJ EHYRQiViW D] DGDWJ\&MWpVEH

$ AN|]|VVpJL WXGRPIQ\QDN" FLWL]HQ VFLHQBH) BJ\UH
WHUPpPV]HWYpGHOHPL NHJHOpVHNEHQ p'R ®\|DPJIRWR D EIDUJ Q ¥ X C
DO (J\UpV]JU O D FLYLO N|]|VVpJ UpVRQWHVQ N | D OFHKIH MJ \
RO\DQ KDOPRN IHOPpUpVH VRUIQ PHO\MN [PiWHPWHS Opb HN
ODNRVViJ EHYRQiVD D] DGDWJ\&MWpVEH WiH ® B G I/OWPH QN K|RQ
WiMpNRJWDWiViKR] D NXUJiQRN YpGHOPpPQHN]IRDNYRWH ViU
YPGHOPL LQWpPJNHGPVHNKH] LV 20\DQ DGIONRID ERILQW i3 pMdIC
D KDOPRN OpWpW YHV]pO\H]WHW WPODHHN MWHDOWQWLp W¥ Qn
PUWPNHN PHJOpWH DNiU HO NpSJHWWVBJIpQpPOINP'D NDP\H Wiili
VHItWVpJpYHO LV MyO J\&MWKHW N W W]JR® JWCHP DWW R M JING(
PUGHNpPEHQ HJ\ RO\DQ Q\LOYiQRV RQOLQH D GDVEHIWEIM KR]
"HiN DPHO\EH NXWDWYyN pV D] pUGHNO G|OMH®WLOL
PHJILJ\HOpVHLW D] iOWDOXN LVPHUW KDO@RN UX®i]VHNLORN
RUV]IJIEDQ V]pOHV N|JUEHQ HO IRUGXOQDN Et]XQN EHQQH |
VIROJIOWDWKDW PDMG D NHYpVEpP NXWDWRWMWWUDpYLKDEYQ
LQIRUPiIFLYNDW V]ROJIiOKDW D] HXUi]VLDL NXUJiQRN PHJ U]y

$] (XUi]VLDL .XUJiQ $GDWEI]JLV IHOpStWpVH
$] DGDWEI]JLVEDQ V]JHUHSO DGDWR N MiWHWKDWEL YPN\i Q WR®

DODSXOQDN LO\HQ WHNLQWHWEHQ D] D3¢DWEDWE]LYV]
KWWS RSHQELRPDSV RpWIPORMWREBXNVNXDGD® IHOW|OWpV
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ELJWRVtW OHKHW VpJHW $ NpW DGDWWtSXV DIEOWRRUE I
UpV]OHWHVVpPJIJpEHQ WpU HO $] HJI\V]H U &EpEN Dp3/D WRIRI G UGiE
WDUWDOPD]]iN AHJ\W]JHU&VtWHWW DGDWODS  GDSWRNKUJIi
KR]]IMiUXOKDWQDN D NXUJIiQRN HXUi]VLDL GINKH]U GIX/GIiW OrH
NLPXWDWKDWQDN ~M I|[OGUDM]L UpJLYNDW DRKROIWRUHEDW
WRYIEEL DGDWJ\&MWpV OHKHW LQGRNROW O$LAONRE BiTH [ NDOG
WDUWDOPD]QDN D KDOPRN iOODSRW ply O X &YW X B p&Y [ M WoYUVGBH
OLYHO D] DGDWV]ROJIOWDWYN QHP |HONPEMO H Qe OD WKHDDFPIR/
MHOOHP] DWWULE~WXPRNDW ~J\ YiODV]WRW®Q XN &NIW HQRJ'
DPHO\HNHW WHUHSHQ IHO OHKHW PpUQLDNPIDLPHO § pKHW \&
QpON+O LV $] DGDWEIJLVEDQ OHKHW V pD LYQDDN DU | HJX VHPA pDNHR
D] DGDWRN QHP MHOHQQHN PHJ D Q\LOYiQRWHHO®®H W\H@ !
PLQGHQ RO\DQ WHYpNHQ\VpJHW DPHO\ YHV]pO\HPpWHWKHW
iOODWIDMRN SRSXOiFLYyLW

$ NRPSOH[ DGDWODS NLW|OWpVH VRUIG]V]DNKPDHRP Q@HVHQ
D IHOPpUpV GiWXPiQDN D KDORP NRRUGLGQNWIRQKINO PIR WM |
YHV]pO\H]WHW WpQ\H] NQHN D NXOW X UY®DIOD PV G\ PEI ip/Sut WU
MHOHQOpPWpPQHN PHJDGIVD $ NXUJiQ NRRQIGLGHVONHKMVP IVQ 3
YHNWRU DODS~ YDJ\ UDV]WHUHV WpUNpS|POORSMIi Q@ QVNEBMM
IHO NHOO W|OWHQLH D NXUJiQUYy®R\DRADWHU { W EWP WXW J QD DR
DG D] DGDWRN PLQ VpJpQHN XWyODJ W| WYX i 6 DWHQOUJp&)
DGDWRN SpOGiXO J\HS V]iQWyYI|OG HUG ~W J\«®DFV|V V\
D NXUJIQRN DNWXiOLV iOODSRWiUyO YD OD&L lp@WD WEIRS RIQWI
NXUJiQRN DUiIQ\iQDN EHFVOpPVpEHQ LV

$ NXUJIiQRN ELRGLYHUJLWIiViIiW pULQW NUGRIWN MEHI HJ H\K HW]I
YDQ D N<O|QE|] YHV]pO\H]WHW WpQ\H] N U|W tWppQP\WHH N$ |
OLVWiMD SpOGiXO V]iQWiV W~OOBGIFWEW HWHMG PRG 8 PQN p¢
WHFKQLNDL VSRUWRN [iVV]iU~ IDMRN MHOHKRQOpWH pFWPR
PXQNDWiUVDL D PXQNiMD DODSMiQ OHWWWRND@WDNIWY
NXUJIiQRNNDO IRJODONR]y V]DNHPEHUHN YpOHPRPBQQHN |
YHV]pO\HWHW WpQ\H] NNHO NDSFVR O DWRH \LNHPAHYUHGMIDN LM 7
NH]JHOpVL WHUYHN NpV]tWpVpKH] pV]QRVDNVRHRWW QHWN | R S
VRUUHQGHN IHOIOOtWIiVIiEDQ $ IiVV]iUWRNMR XD WHRIQW BY D |
WHUPpPV]HWYpGHOPL NH]JHOpVHN V]HPSRQWiNiEROJ\ S MHNQ L \
IHOKDJ\iViQDN HJ\LN OHJIiOWDOIQRVDEE N|YHWNH]FPMRM D]
WHUMHGpPVH EHFVHUMpPVHGPV %iUDMRBNHBD DFMR [\ HERULIWH X
MHOHQOpPWpW D]RQEDQ iOWDOIEDQ HWOWYR QRN OYQD N H Q¥
ORPENRURQD DODWW ! *D]RO HW DO HBINQHW DO
WHUPpPV]HWYpGHOPL LQWPpPINHGpPVHN GHBDMWVHQHDPRHN NRSWWL
PUGHPHV |[VV]SRQWRVtWDQL D FVHWMAp O]9 MHIW N D WD iDIORG
IDMRN ERUtWiVD QHP KDODGMD PHJ D] R\S S P LQY|N @QN]HWH
PpJ KDWpNRQ\DQ KHO\UHIiOOtWKDWYy 'HiN pV 9DOBWYHW DO
KDORPWHVW iOODSRWiW PHJERQWIV P pUNGNPW W LNDIOHWY @ H
PYGRNDW LV GH H]JHN QHP N|[WHOH] HQ NLW|OWHQG DGDWHF
OLYHO D W|UWpPQHOPL pV NXOWXUiODW pilQR pNHMND H DY iID®DD
OHKHW VpJHW EL]WRVtW D YDOOIVL pM NXOUWHXYJWHN @8 MH
URPRN V]JHQWpPO\HN VtURN WHPHW N WHPS®RWPHROH P W
KDWiUMHOHN iUNRN UpJL WpUNpPSpV]iHWH SROQO/DRN QW B NM
YRQDWNR]y NXOWXUIOLV pUWpPNHN U|YLG OHtUIViUD



(XUi]VLDL NXUJiQ DGDWEi]LV

$] DGDWEIi]JLV WHFKQLNDL KiWWHUH

JLIN\LHOHPEH YpYH D KRVV]~WiYRQ IHQQWDVWRD gy DHERQWED
HJ\ GLQDPLNXVDQ IHMO G Q\tOW IRUUiIVXQNGDWE]
2SHQ%LRODSV %iQ HW DO D] (XUi]VLDKiWWHURQKGL
ELJWRVtWiViUD $] 2SHQ%LRODSV N+O|QE[EL]WRIWMWUB] \ViBP
IHOW|OWpVpKH] pV HOpUpVpKH] $GRWER]LMXXPNDOW DD 2+$ HioH
HJ\LN V]DEDGRQ KDV]QiOKDWyY KRVV]~ WiY~ODBWWHIiRRV V]
WRYIEEL WHUPPpV]HWYpPpGHOPL pV WXGRPiQ\RV SURMHNWEHQ
$] DGDWEHYLWHOUH HOV VRUEDQ DBRDGDWH HMOWMHOWD Q|
NtYiQW DGDWIpOHVpPJW O 1+JJ HQ W|UWR®E8W| DGOV OHIRN
DGDWODSRN HVHWPEHQ OHKHW VpJ Y DQWDORUH VGHG D WIHHY
DONDOPDV D] DGDWRN WIiEOi]DWRV IRUPIEIRQPWMXWpQliMO R
LPSRUWMD $] 2SHQ%LRODSV OHJ~MDEE GDM\CEH MW gV IOMQ E
IHO*OHWH PiU HOpUKHW PRELOWHOHIRQ P FOH QLFBWWWIK FOW KI
KWWSV SOD\ JRRJOH FRP VWRUH DSSV GHWDL®V"LG FRP R
7HNLQWHWWHO D] DGDWEIi]LVVDO NIDYFR®RODW BVPQH FJH WHN
DQJRO URPiQ pV RURV] Q\HOYHQ LV *]JHPHO DQQDBELpUGHI
IHOKDV]QiOyN LV MyO WXGMiN KDVJj@RN tSWEDLL i FH ON O WNDHIWY
'"HiN HW DO D

$] DGDWEIi]LV DONDOPD]iVL OHKHW VpJHL

$] (XUi]VLDL .XUJiQ $GDWEI]LV FpOMD D VH JDY S YLIDWR UPGH
J\&MWpVpYHO DPHO\HNHW D YpJIHOKDV]QBijNWWHGWHVRU BB
NXUJiQRN WHUPpPpV]HWL pUWpPNHLQHN YpGHORDPVUHiOYKDXW}iC
SODWIRUPRW EL]JWRVtW D KDOPRN HOKH®AH W HpWMPNUGO 0
YHV]pO\H]WHW WpQ\H] NU O OLYHO LVRKHWV BJHYGPWDENR
NXUJiQUYO D] DGDWEIi]JLV PRQLWRULQJ FpORNUDIDNRNO}
PHIWHOHSHGpPVPQHN pV WHUMHGpPVPQHN]JU|NDEKY K] YiDDW
YiOWR]iIVRN Q\RPRQ N|YHWpVH

$ NXUJIiQRN NXOWXUiIiOLV pUWpPNHLUH Y R®DWiINPRUYD OL&/D WU N\L
QHP HOV VRUEDQ WHUPpPV]HWYpGHOHPPHO IRUQRONR]QL
NJUQ\H]JHWsNEHQ OpY NXOWXUIOLV pV W|UWpQpOWpNHNNV
LQIRUPIFLYNDW Q\~MWKDW PiV WXGRPiQ\WU & HIH N]HS\p Of
WiMW|UWPpQHW W|UWpQHWL I[|[OGUDM] YDODPLQW D] [NRWX

$ WHOMHYV UpV]OHWHV DGDWRNKR] YDQyNKRJ]iIPLRYEBQ L
DGDWEI]LV V]iPRV LQIRUPIFLYW Q\~MWiPiQB R\ HY]L B BADW € WL
WDOIOKDWY DGDWRN V]DEDGRQ |HOKD WY® OMHWIWN  pWH URRNDY

FPORNUD -HOHQOHJ D] DGDWEI]LV U H N RRUNGDRMW MDY OV
HJ\W]JHU&VtWHWW DGDWODS pV UHNRUG OQ\NRWSOpIY]O
DGDWODS iEUD $] (XUi]VLDL .XUJIiQ $@DWBHNY FDQ\ V

UpV]KDOPD]DLQDN NXWDWiVL FpORNUD WHOWp @ H QMN-OWK\D I [X
DGDWEI]JLV OpWUHKR]YMiKR] pV *]HPHQWAHH\WO RKBW PWY HXW O #
DGDWRN PLO\HQ PYGRQ NHU+*OQpQHN IHOKDV]QIDJVHDP I$W QL
D] HXUi]VLDL NXUJiQRN MHOHQOHJIL YpGHRWONPJLWDQRSRL
SXEOLNiOiVD D] DGDWEIi]LV DGDW DWQ®XEHON By GFoOWi ¥ D R R
NpSHW DGMRQ D NXUJiQRN MHOHQOHJLQMNH® WWQE RVt Wi Vipy
I|OGUDM]L WDUWRPIQ\EDQ OpY N<O|QE|] UpJLYN NXOQJiQMD
%t]XQN EHQQH KRJ\ D] (XUi]JVLDL .XUJiQ $GDWEB{LLNQRNO H
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YPGHOPpPKH] DPHO\HN NXOWXUiOLV W|OWpQHRRW kW O P
(JPUW V]JHUHWQPQN |V]IW|Q|]QL D] |VV]HXDNUGIONNOQW | HDM
DGDWIHOW|OW NpQW YHJ\HQ UpV]W D SURMHNWEBIEG P NNX U
KDWpNRQ\ViJiQDN Q|YHOpPVH pUGHNPEHQ
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iEWD) DGDWEIJLVEDQ U|J]tWHW W DU HNRQGR W IWWPNpNPIS iBUITROItP IpOV]L

DGDWSRQWRN % D PDJ\DUR WD VHND GDW S RNRWB S HR D GDMHOTSRO VIHUHS
D] HJ\WV]HU&VtWHWW DGDWODSRQ V]JHUHSO DGDWRN

)LIXUBDS RI WKH ORFDOLWLHV RIWK{HGIDMWIS RHEWVGY OBSWOISRQAQW YV |
DQG IURP +XQJDU\ & 7KH PFRRSQH GDWPOIR 4PGDIWUDDLQIDW > IRDWD LQ



(XUi]VLDL NXUJiQ DGDWEi]LV

JVIIQHWQ\LOYiQtWiV
$ VIHU] NHW D] 1.), .+ "% %) .)786% %E '9D]92 D] 1.), ). "%
92 pV D] 1.), .+ 92 WiPRJDWWD OMILQH@RD].X¥SDWRVL gV]W|QGtM
WiPRJDWiVipUW ,$ PXQNiMiwW D 1DWVYRRPODIEFLEQFH WXRREIDWWD] G/p p\
PXQNiMiW D] 2URV] 6]|]YHWVpJL 9DJ\RQL $ODSViWRIDWEY V]iP

,URGDORP

%DOi]V 5 $ NXQKDOPRN NDWDWIWHYMXEMWHQH N HP DWW 1/ ] 9/DWOND WIDL] JD Wy
WHU*OHWpPQ + ([SHULHQFHV RI ODQG& UMK HVGLHIHFN RW B XD R 1L Q WKKKH Vil
,Q .LVV $ OH] VL * 6+PHJK\ = V]HWIDGDOWR PN |[U@AHSLWMWDQWOPiQ\RN .+
,ORQD SURIHVV]RU DVV]RQ\ WLV]WMIQBI®/PDM]L6ZDQ&] KD MO\ WDQR.p ¥VYHNV
*HRLQIRUPDWLNDL 7DQV]pN 6]HJHG SS  +

%DOi]V5 .XVWiU 5 +DOPRN DDPPFRN]PGROI\MRGUIBLDN B 'XQD+7LV]D N|]j
1HP]JHWL 3DUN $ODStWYiQ\ .HFVNHPpW S
%iQ 0 9pJYiUL =V  %pUFHV 6 $Q RSHYWDEDRHXYR ENRRWYELRGLYHUVLW\

%DUFIL $ 7yWK &V 7yWK $ 3HW B WiM|MR®)HYQ KDLORP NRPISROWDODMWDQL
WKH ERWDQLFDO DQG DELRWLF DR P INXG YV B QSHQI® AW UWX R UR X6 Ghi@J KADH

/IDSRN +
%DUF]L $ . XQKDOPRN HOWH P H VDN W WD Q D(NI\THVQHDRNL Y. L PGy O BB PO B | HS
%DVWRZ 5 /HRQHOOL 6 6XVWDL®QDEABRWWYWDO 1#QIUDVWUXFWXUH
%HGH E 6]JHQWHYV KDOPDL * ORXBED\R)lJHWOAWHY &SJRQWHWBLOMI\HL /HY[

/JHYpOWiUD B6]HQWHV S
%HGH E 6DOLVEXU\ 5 % &WBDOWKY' $ , 6]ROXMRU* 3 6*PHRI WWKH FRPISORYW
JHRDUFKHRORJLFDO VXUYH\ PRUWREiJFVHXIQDOEP BKQWUWDODAXURSHDQ *H
%HGH E . XUJiQRN D .|U|V+ODURV YLGpNY Q&I M{RRO DFON W LY\ ODNHDWE
N[]pSV UpV]pQ + .XUJDQV LQ WKH OBQG RD QWK\HF D8 HY DIJFEE DHRIGRRIUE B C
HFRORJLFDO LQYHVWLJDWLRQV RQ PRXOQ\GVQWS O WKHJLFRHID W4XDM@I DID U
7HUPPpV]IHWWXGRPIQ\L 7iUVXODW %XGDSHVW S

%KDJZDW 6 5XWWH & 6DFUHG UMLRW\HF D GRIWHHPGI\Y MWD O) U R Q WELLHRUG\. LI
(QYLURQPHQW +
%LUy 0 %|O|QL - OROQiU =V WRVHYRD®RWH WRYF GRWHQGDQJHUPHQV

KDELWDWYV DQG HIIHFWV Rl SURWHFWHG DUHDV &RQVHUYDWLRQ %LRO|
%UDJLQD 7 0 /LVHWVNLL ) % oWKRIN =) 7pWGHG&¥ $ $FHIRNVWRORYDKI_ib%hQ 0

dmj]Zgu ?\jZabb 6WHSSHV DQG_NphidJRO& RIgyX BBAHISH KA X OOHWLQ +
%XND / D +DMG~ %LKDU PHJ\K MH DUbRDVLK\PHOWHHEMNY H QRRME R:ND MKD-OR RKID bl
PHJ\H PHVWHUVpJHV NLHPHONHGYYEHOPQ WIIHVPOHW KBIEWHFHQ SS =
%XND / E *IERUMiIQ +HQFLGD pV GJHQWSHWHONHGpNBWiUDNRDNMWHOG Y
VIHUN gU|NVpJ*QN *iERUMiIQ +HQFLGD 6]HDUSHMMHUSGHJI +5iF] eStWp\
&VDWKyY $ , $ PH]VJ\pN WHUPpPV]HWYPEOR-MNL LNGHOMQWWEIHH PNUPpV
/JOHPpPQ\HN +
'DQL - $ NXUJIQRN pV D] pStW LN * $] $\®IYO5H Dp EJHRQ INRU\KDMODOIQ Ol

'"HiN % 7|U|N 3 7yWKPpUpV] % O9DONy PORP ® IOHQRLBSLYBROWIRLK U] MF
+

'"HIN % 7yWKPpUpV] % 9DONy 2 6XGHQONRMFLNRZVNDLQ®D 7MOR\V $SRV)
'"HPELF] , %\NRY 1, 7|UIN 3 D &XOMW XBRO HRDXNP HRW V7 B & RMDH\
PDLQWDLQLQJ VWHSSH YHJHWDWLRQ %+RGLYHUVLW\ DQG &RQVHUYDW

'"HIN % 9DONy 2 7|UIN 3 7yWKRpKPMPWHQLQE JDEFEWRILD/QG VSHFLDOLVW
VWXG\ RQ WKH YHJHWDWLRQ RI LVROWMRHEB JUDV¥ODQGY %LRORJLFDO

'"HIN % 7]O0J\HVL &V .HOHPHQ $ B%iWRULSELO*DO®p 9DORWRILQ 7KH |
PLFUR KDELWDWYV DQG JUD]LQJ LQWBH® \PIRX\QRBY WEHVKHJHWDNKL R @/ RS S&
DQG 'LYHUVLW\ +

'"HiN% 9DONy 2 7|UIN 3 .HOHPHQ $ %HGHs E &VDOXYFBSH QW KPREIpW
MRLQWO\ GULYH ULFKQHVV DQG DWENQGBQWH LPMIOVEBELNOMW WVODDGW V /

+

"HiN % 7HUPPVIHW pV W|UWpQHOMPW\B SISXUYHIRINVIVIWURBB WpVPEHQ
OH] JD]GDViJL .XWDWYLQWp]HW %XGDSHVW S
"HiIN % (XUDVLDQ .XUJDQ 'DWDEDVHREFRIP BEEMEEY EBRL RUJ

'"HIiN % 7yWK &V $ %HGH E $SRVWRORYD %iQODJLQD (XKODVWLDQ .XUJD
+ D FLWL]HQ VFLHQFH WRRO IRU FRQW H{DFATXHWMLDVY ODQGYV RQ KLVWRU

'"HiN % 7|U|N 3 7yWKPpUpV] % 7|U|N SDOBDGYF] 6F $XN[F\S WLV]DYLGpNL
IOyUDNXWDWiViQDN ~M HUHGPpQ\HL .LWDLEHOLD +
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'HiN % 5iGDL = /XNiFV . .HOHPH® $LVVMVE -5 9BOWKROL D )UDJPF
JUDVVODQGY SUHVHUYH XQLTXH FRPSRQGIQWHW \RIWY SIHF LIHMW LIFX® VEXU D
%LRGLYHUVLW\ DQG &RQVHUYDWLRQ +

'HiN % 9DONy 2 1DJ\ ' ' 7|UIN ¥ 7RORPH® % ULRFJL$ %HGH E oL
&VDWKY $ , 7yWKPpUpV] % E WHDUEH W Bl WHIUNGHDQ 6 W R M WIVWE B H)® E LR
JUDVVODQG VSHFLDOLVW SODQW D Qi® PMWIKRIRSRG VSHFLHV %LRORJLF

'HIiN % 9DONy 2 7yWK &V $ %RWRA HY RIRYDNW70ODQG/KVH FKDOOHQJH
$Q H[DPSOH IURP GU\ JUDVVODQGY RQ DQFLHQW EXULDO PRXQGV 1DW:

'HPELF] , OR\WL\HQNR ,, 6KDSRVKQLNRYD $:yMFQRRXVURF % .R]XEVRODB
DQG SDWFK VL]H GULYH VSHFLOL@LVW HSSMHQ MW U B BBIVH D GHQYWL WW X GW R |
8NUDLQH %LRGLYHUVLW\ DQG &RQVHUYDWLRQ +

'"HPELF] , /LOLDQD 6] OR\VL\HQNR JK JH@GHWHELGL]Y B U YUMWA BRPIUDIPHQV
SRSXODWLRQV LQ 8NUDLQLDQ VWHSSKM HQFODYHV %DVLF DQG $SSOLHC

'HPNLQ 9 $ .OHSLNRY 90 8GDOWWRRY 6019 'HPRRXQWRYD6 7 (OW 1HZ DV
QDWXUDO VFLHQFH VWXGLHV Rl DUFRBHRQ RUKFD/AR EWHKHV® BRYXPBHQ W W
$UFKDHRORJLFDO 6FLHQFH +

'LDFRQHVFX ' %XQRLX 9 90DVH ' OHORUSGH S PKDWWGUG RBRDWXO GH
FD] 6kQSHWUX ODUH &RPXQD 6kQSHW DX ®RD UMK HM %® QDLVP 13 O D4 @ KHD B KX
FDVH VWXG\ 6KkQSHWUX ODUH 6kQSHWUX 0DU%B@®RPWQFXFTLPL +&RXQW\

"XGiV *\ $] DOI|OG KDOPDL 7|UWpPQHQPL pV 5pIJpV]HWL eUWHVtW

(FVHG\ , 9LUiJK ' 9RUEHULKXW ~EBIFK HERDWB SQWEHUHMYEXQJ GHU .XUJ
OLWWHLOXQJHQ GHU $UFKIRORKHQF&KMDG, F/IVL B/BW VL & Wk QWGFKIDU MAVHQ

(OLD& ' +|O]HO 1 7LVFKHZ 6 * RD W KD BRE@VE N UMIDYLRD WPSDW XN RI Vi
JUDVVODQGYV 7XH[HQLD +

(UG V / %iWRUL = %HGH )DJHNDV E %L3Y]WRUDUIQAHQI0O 0D J@HW i
&V .U|HO 'XOD\ *\ 7UHQGV LQ VSHFARYJIJFR FEHROW WH. R\QR DSQH®) IUS KK Q@
IRUHVW VWHSSHV RI WKH VRXWKHUQ &DUSDWKLDQ %DVLQ 7XH[HQLD

)DJHFD * *RJKOWDQ ) ('Y D/GAXUDDVA DI LDF Bl WV H LIDGRH HPXRFLIL EURQ]XOXL GLC
DFWXDO DO FHUFHW ULORU ,Q )HEH@®MXGLE L&DV \WLPREHFEHDD WKHRO
,RDQ $QGUL RLX (GLWXUD 0(*$ &OXM 1DSRFD SS +

)DJHFDG * ODUWD &HUFHWWUIL OHVEN WIHBHRYG B G BKPBXIKIOH GH PRY
+ $UFKDHRORJLFDO VXUYH\ LQ 0DUJKIRQF HFPXQLFL PRXIQE | 6RO E VUHEP DA
&ULVLD +

JORFD & ORYLOHOH GH S BROQWNEGQXMEBH RPVILPRQD ORFEDQAXW 6LL 7HL
HG $UKHROHVW 9 ,QWHUGLVEVW@UQHBULSVHIUIHH VY DUDKGHR GRHILHG LSS

JUDVFDUROL ) %KDJZDW 6 *XDULQR 56K&KQBIWXIFF L& HQ WAFIX® L& D®\ FRQV
DQG ODUJH WUHHV $PELR +

*DOODF] - $ PDJ\DU QHP]JHW PHJWMNPHBHG DR RJYDIDDOPF] UV %HUH
iUPHQWHVLWpPVpU O pV HJHQ Y|OJ\EHQ, D® D|NXVD WVY%HIHQGWM |y W jO ¥VHO D5\
1\RPGD 5pV]YpQ\WiUVDViJ 1DJ\YiUDG SS +

*DJRO & 7TDPPH 5 7TDNNLV . .DVDUL HO 6DDU //DQEWYPDSH DBOWWVPD I
GHWHUPLQDQWY RI JUDVVODQG VSHRLXNQEHYWHYFRWED SKAHFW DQG LQGI
*LPEXWDV O ‘DV HQGH $OWHXURSIHWQ QRPAD GHQIDDXY YR@UWVHIED Q C

,QGRJHUPDQLVLHUXQJ OLWWHOHXURSDV $UFKDHROLQJXD %XGDSHVW

*RGy /| 7yWKPpUpV] % 9DONy 2 7yWHOHPHBOQG$F]7B]|N.L3/VASDPEHUNRY:
% (FRV\WWHP HQJLQHHULQJ EQRFNSIH FRHBA B WH 6 £ F DAKH \ODX G\ | U
PRXQGV (FRORJ\ DQG {YROXWLRQ

*UD\ 6 -RUGDQ 5 &UDOO $ 1HZPDQ *RYPMHOR BHODRW & )AMDQWOH\ T
0 6LQJHU $ &RPELQLQJ SDUWLFICS VWIRHQ FR-R & ROOXSSIRID QG YRLOK Q \
DFWLRQ %LRORJLFDO &RQVHUYDWLRQ +

+DDQ / %pNpV YiUPHJ\H KDMGDQD Wil7LUWP/QHO PILSORWPD W D 2 NOP YN H V
9LOPRV 3HVW S s

+RUYIWK 7 +DMG~ViJL A.XQKDORP ~ .XWDDWVYW $ +BMG~ViJL O~]HXP eY

+XV]iU 0 9tJUDM]L pUWHNH]pV.|W KW LG PNV Y ORIWIWIDGPNL 9t]«J\L ,JD]JID
S

-DQNRYLFK % $ IHOV]tQL OWHGIWW S B WP\ pPW]GIW H WKW PWiVEDQ 5pJpV]H

0DJ\DU 1HP]HWL O~]JHXP 07$ 5pJpV]HWL ,QWp]HW %XGDSHVW S

-yVD $ 6]DEROFVPHJ\HL VKDOPRN $UFKDHRORJLDL eUWHVtW

-yVD $ 6]DEROFV YiUPHJ\H VW]|VWHUNH W6 DER OFRURVUPHINE O0DJ\DURUYV
pV YiURVDL A$SROOR’ ,URGDOPL 7iUVDViJ %XGDSHVW SS +

.DUIFVRQ\L - %pNpVYiUPHJ\H W|UWpQPIHH *¥XQD%PNpVYSUPHJI\SH N|]|QV

LV 6] OHVWHUVpPJHV IHOV]tQIRWRVND DR WDION XQ Vi pVWWHXRBRQ® UUpPW YL

+

.R]PD % $ NXQKDOPRN HOKHO\H]NHGpVB\BNS$OI|OG|Q )|OGUDM]L .|JOHP



(XUi]VLDL NXUJiQ DGDWEi]LV

JLVHWVNLL )1 *ROHXVRY 93 OR\WL\HONR ,QLF&RGRQNQYMFALWREZENWLR
SODQWY DORQJ WKH FDWHQDV RI PRXQG VWUXFWXUHV &RQWHPSRUDU\

JLVHWVNLL )1 6XGQLN :yMFLNRZVNDO®UDOBLWINHERR/LDWLRQDDPRQJ ORF
WUDQV]RQDO VWXG\ Rl IRUHVW VWHSSH DQG:t VWHSSH PRXQGYV %LRORJ

JLVHWVNLL )1 6PHNDORYD 71 ODULPRQDHRPWXUHE RbIBOMRZKEPQGYV L
&RQWHPSRUDU\ 3UREOHPV RI (FRORJ\ +

/ILVIWHV 6]DEy =V  .LVV + .RYiFV 6] OROKDWMGSV]BERV]GyL .pWEDORP
O|V]YHJHWIiFLYyMiQDN ILWROLW P RRAVOVQIUSNKIVL G [ NOFHHPIL@AIVNY L]VIi@DWD %

/INL 9 OROQiU 9 $ 6¢YHJHV . +HLPHLHU + /RDDVFMVY BEDJI\WUHXWH N HW:
6UDPNy * 7|N|O\L - D 3UHGLFWRWWRYKRAFHWHDWHR QDY DDWXH \RW X
/DQGVFDSH DQG 8UEDQ 30DQQLQJ +

/INL 9 'HiN % /XNiFV $ % OROQiU FOWSH QW IED G6RR EXYH DWOLSOBFHV D UH \
IDXQD RI FHPHWHULHY DQG FKXUFK\DUGV *OREDO (FRORJ\ DQG &RQVH

0 1HSSHU , 6 UHJL - =ROWDL / WDWI @/H B K D bR K D\W KD ORPNDHONDW |
+DMG~ %LKDU , %LKDU $ %LKDUL O0~]HXPK®WN|®DGPRN + %L EDDIQ BR V4
%LKDUL 0~]HXP N|JOHPpQ\HL +RUWREIJOX,QWpB %LIRWWViJ %HUHWW

0 1HSSHU , 6 UHJL - =ROWDL / A WGE Y 196 | K DHD M B 3\H JK O'R/N DW B O N
%H]LUNHV +DMG~ %LKDU ,, +DMG~ViJ $ +RBMG ~8JiVDLQ0H]HXPMEY-NV|[iQLY KD O
+DMG~ViJL N|]JOHPpQ\HN +RUWREIJ\L ,GHJHRPIRUJIDOBL %L]RWWViJ +D

0iUNL 6 $UDGYiUPHJ\H pV $UDG V]DEDG NLUiRWWMURSUWDGWPQHWH , 0

ODUWD ' )D]JHFDu * 1RWH SH PDGH.QBD&RBIP SX® X G XGHD PR Y-IXGHI W X O
DGGLWLRQV FRQFHUQLQJ PRXQGV ILHOG IURP &KH * %XGXVO X &ULVL

OROQiU 9 $ V]HUN eOHW D KIDMI® XWMIEU HF MGHP HKIWHNW HB Y7. 1]YpQ\WI
'"HEUHFHQ S

OROQIU 9$ 1DJ\ 7 /|INL 9 6eYHJHV . 7DNiFXUNLWKySULNYH\DUBNQDW ©H
RUFKLGV DJDLQVW WXEHU KDUYHVW (FRORJ\ DQG (YROXWLRQ +

OROQiU 9% O0pV]iURV $ &VDWKYy $, HDORYRV*LVADNEFV|M|OVINE 6RPC
%DXHU 1 'LVWULEXWLRQ DQG VHH GQ&URSHERYBPIORMER U WIOH FRDEFK L B
$PDU\OOLGDFHDH LQ 3DQQRQLDQ FHPHWHULHYV 7XH[HQLD +

OR\WL\HQNR ,, =DFKZDWRZLF] 0 6RGWNIN (yMFLNRDUNRVY%HOBSEWR SURW!
VWHSSH VSHFLHV LQ WKH 3RQWLF JUDV¥ VWHSSH JRQH 8NUDLQH :XOIt

057 ,9 6]DWPiUL , V]HUN %pNpV PHI9\H $pYROMWWLXWRIS RM NDIWMNDDGL M
(O NpV]*OHWEHQ

057 (FVHG\, .RYiFV/ O0DUi] % 7RUBPJpV]HW % MMRSRBHIWMHMD ,9 $ V]H
0DJ\DURUV]iJ UpJpV]HWL WRSRJUIILIMD D$5@DpV]HWLXGRW pQ MRWp @ N N G
%XGDSHVW S

057 -DQNRYLFK % ' ODNND\ - 6PN HoWpIJpV]HWANPRSRIUIILIMD ,9  $
0DJ\DURUV]iJ UpJpVIHWL WRSRJUIILIMD D$5pDpV]HWIXGRW pQ MRWp @ N N GNIE
$NDGpPLDL .LDGYy %XGDSHVW S

057 -DQNRYLFK % ' OHGJ\HVL 3 RUNROLQ ( %iRpPWRAHI\H @pJpV]HWL WRS
%pNpV pV %pNpVFVDED N|UQ\pNH 0DIMDUR U$]D U\ V7]KGRPWR KR JSNID C
5pJpV]IHWL ,QWp]HWpPpQHN NLDGYiQ\DL $NDGpPLDL .LDGYy %XGDSHVW

1RYiN 7 1\LODV , 7yWK &V 3 U ISGIL PE@ DR LVADXOG K MAU YRRV ¥ DI GRV F DL
JUDVVODQGY RQ WKH =VROFD PRXQGVD)HDSRNROFD +XQJDU\ 7iM|NRC

20DV] E 7yWK 7 'HiN % %HGH &/ KDORPFWERWKUWpBWWH pV IORDILV]WLND
/IDSRN +

3DOXJ\D\ , LIM 0DJ\DURUV]iJ WJQHWONMBIEE OHOGIWDM]L \6]DBD® INLUiO\
IDQGHUHU pV +HFNHQDVW 3HVW S

3DOXJ\D\, LIM 0DJ\DURUV]iJ WPXWIDEHEWLH Ul |JOGD DM,]L-W |OND-BP N HDU « O H W
YiUPHJ\H OHLUiVD +HFNHQDVW *XV]WiY 3HVW S

3DOXJ\D\, LIM 0DJ\DURUV]IDPW |0 WPQMMEE OBGWINR]L Y OENpV &VDQIG
YiUPHJ\pN OHLUiVD +HFNHQDVW *XV]WiY 3HVW S

3HW E %DUF]L $ HGV .XUJD QDE&VWEXDBURNKD i$ROHRQ I E D 8 QFPX-CMLB® R [\
PRXQGV LQ WKH (XUDVLDQ VWHSSH RRQW QLKLY EKWLIRFXD® BE R LHRD O
2[IRUG S

5iNyF]L $ %DUF]L $ 9pGHWW WlMHOHPI-(NU}]Q((&HfDSHD/\L EQWYyEDR DDPD J\D L
iOODSRWiUD 7iM|NROyJLDL /DSRN

5iNyF]L $ %DUF]L $ $ NXQKDOPRMHGWGH@PJ)WWQMRJ@@W PEWMMWPOpVpC
7iM|NROyJLDL /DSRN

5iNyFIL $ OMDEE OpSpVHN D NXQKDOPRSIRWHJI UJpVPEHQ 7iM|NROyJLDL

5yPHU ) &RPSWH UHQGX GH OD WXLWLQGPH5%MXOMRQNY % KGplSHD X[ G
DUFKpRORJLTXH HQ +RQJULH O0DJ\DU 1HP]JHWL 0~]HXP %XGDSHVW S
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5yPHU ) %LKDU PHJ\H UpJpV]HWL pVOQEEP DM]BEyWHIEP SR QWEYEBLKDQUGE]P XC
ELKDUL ~WLQDSOy + )OyULV 5yPHUV 'DIW RAINGDLWAH W P7 DRAEWBKY 9L KHE U
0~]HXP eYN|Q\YH +

5RZL VND $ 6XGQLN :yMFLNRZVND % ORAVGIHRER. FWZR NXOWXKDQ@ NU
DOQWURSRJIJHQLF]Q\P VWUHI\ VWHSYZ L ERWRPWWNB X &+  RPUDRLVDIURKHWR & R
DQG ERWDQLVW YLHZ £+ FXOWXUDO KHUQW:DDH R®RWKIH WRWHBGLP QEH | R U H

6RSRWOLHYD ' 9HOHY 1 7VSRWWRORYD 9DVVLOHRW\YWHKPVHRQ G REODDV
JUDVVODQGY RXWVLGH WKH LDWXVIDQJ Y IQHWZIRW NRIQQ @DXNDI DUXH[HQLD
6TXLUHVY 95 'HQJOHU - +XD |/ JHQRI +WKHGWRUOG "LWHWUWQWQGYDQDJ

&RQVHUYDWLRQ &5& 7D\ORU )UDQFLV *URXS %RFD 5DWRQ S
6XGQLN :yMFLNRZVND % OR\WLOHQNMEAR EFWFKZDWRZKH RIWHAWDRRG RHKNGUIR

I[ORUD LQ WKH DQWKURSRJHIQYL B NOUDBIL@\HF CBHD R WVIMIHRS\S\ M WRIQ M +
6]DEy 6] 1RYiIN 7 (OHN = 'LV WD Q iV PRGN PV QRIHFRQWJILF FDVH V

FRQQHFWLYLW\ LQ D JUDVVODQG QHWZRUNt -RXUQDO IRU 1DWXUH &RQ)\
6]DEy $ 5XSUHFKW ( 5HVW R U DA DR B FOM VR E H @ W\M GHE\ FSILQ H\ YWKIHV U R

UHPQDQW YHJHWDWLRQ 7XH[HQLD +
6]HIKDOPL *\ $ VIHIKDORPYLGpPNL % p N\ PIH&WHWKDIOWRNUYG $UFKDHR
6]HIKDOPL *\ 6]HIJKDOPL MiUiV W|H®PQNWHIN, Q % plNMpXVYTUPHHEMH %pN

PRQRJUIILIMD 6]HUNHV]W VpJH pV .LDGYKLYDWDOD %XGDSHVW SS +
6]JHOHNRYV]IN\ /  V]HUN 'RPEHJ\Ki] NMNRKIPO® ] D W6 giNNp U Y THADg S
6]JHOHNRYV]IN\ / %pNpV PHJI\H NXQKDOPDA (J\HW+ OB WR % p NP VHW D BD USI p
6]HQWNOiUD\ - 7RURQWIiOL VWHOHSHNVIHWY]OUMHOMIMQ 7|UWPQHOPL |
6]JHUHPOHL 6 + +yG OH] 9iViUKHON W QWpP® H WG PH9] $iViURNO\ S

S S s KDVRQPiIVNLDGIVD .iOMIiQKHDWYHVEROW +yGPH] Y
6]LJHWYiUL &V D .LHPHONHG pUWpRHNPEBEROGF BWWPiU %HU
6]LIJHWYiUL &V E .XQKDOPRN 1|OGYHND NpUWpDKDDARW WY p\GHO AKHH J \

KWWS LEEN DWZ KX NXQERYHEE KWP RNWyEHU

6]LOIJ\L * 6¢PHJL 3 OROQIWROOXNYBLEDHG SDOHRHMRCOR IR WHIO& RS BHWWAL (D
%URQ]H $JH HDUWK PRXQGV NXDWDBQULBQ2EKE *HRUM HREGHNVUL  +

7DULF]N\ ( $ WLV]DYLGpPNL KXQ I|OGS\UDRLV KDBBRE LVPHUWHWDpPVH Ol

7yWK $ 6]ROQRN PHJ\H WLV]iQW~0QH WKHUDOHIVG & M N RPLOWKIDVOW BLRO QR N
GHU 7KHLVV =RXQXN i

7yWK $ $ -iV]ViJ NXQKDOPDL * 'RMQXNJDQHiLQ -DJ]\JLHQ =

7YWK $ 6]ROQRN N|UQ\pNpPQHN NXQKDB®PIHE %Q'L I ROPB|RIOQRN HORG B X N

7YyWK $ 7yWK &V $ $ NXQKDORP SURJ QD yiWW 30 i YRWUW D S W ROXD W

VIHPPHO + .XUJDQV $OI|OGNXWDWiVpiPVH\WO DSRWN i QID]4R VN RIBiJ\ILV ~
'HEUHFHQ SS +

7yWK &V $ $] RUV]iIJRV NXQKDOIR®GGVOPQ U p\W \WPNGFP@OHHLP D/]HPV]|JpE O
QDWLRQDO PRXQG FDGDVWHULQJ RQR/M VNNV IDR/G HEAMWR| *HRIO B SIKATFO® F
OHWHRURORJLFD '"HEUHFLQD *HRORJWDBRPBMSKRORJI\ 3IK\VLFDO *HRJ

7YyWK &V $ 7yWK $ 7KH FRPSOUX FRIPGRWNRQIDQVHMY PN QIDEM ,Q 3HW
.XUJDQ 6WXGLHV $Q HQYLURQRHMLVED®A [D & DOW\FRDERORIQ EBRKREY LQ Wi
%ULWLVK $UFKDHRORJLFDO 5H SRIUVKYD HR S B \D\D Wl RRQUDED 88 U LiH V

7yWK &V $ 3HWKH 0 +DWKi]JL E  VF LAK®IF B SESIVH G VD IQR® RIHVDR@® WZ L Q
+XQJDU\ &DUSDWKLDQ -RXUQDO RI (DUWK DQG (QYLURQPHQWDO 6FLHQ

7yWK &V $ S5iNyFJL $ 7yWK 6 H RI3URMKHFWIRRIQ R P RKGIGWWIDQN+ X QJID U\ C
PHDVXUH &RQVHUYDWLRQ DQG ODQDJHPHQW RI $UFKDHRORJLFDO 6LW}

7yWK &V $ 'HiN % 1\L@DIDWy, 2%HRWINODQ / 9URQ DHHXEXDLRO PRNOSN D!
SODQWY DQG LQYHUWHEUDMH P RXBIBWH VWG JIMRP W B E TX\HRAOL D

9DONy 2 =PLKRUVNL 0 %LXUUXQ , /RRVRORJIDPMEGHFROQV 83U YIHQIRB R
VHPL QDWXUDO JUDVVODQGYV +DFTXHWLD +

9DONYy 2 9HQQ 6 =PLKRUVNL 0 %LXUUBQ7KH FXDDOZHMYIH Bl DERQGRQF
VXVWDLQDEOH PDQDJHPHQW RI 3DODWYDOBWGN QIDFXXBWLIDQG VHPL QDV

9DONy 2 7yWK . .HOHPHQ $ OLJ@pM] P G6RQ@NROI -"HiNyWKPp E &XOWX
DQG ELRGLYHUVLW\ FRQVHUYDWLR®Q # 30W R WD MWQL\R QREX FD/QLFR. G (W G XSW
&RQVHUYDWLRQ +

9HUVFKXXUHQ % :LOG 5 OF1HHOH\ HG 2DMHGR O 6LMGANV &RQVBIEYLQJ 1D
(DUWKVFDQ /RQGRQ SS

9LUIIK &DUWRJUDSKLFRD ® IGH WIDVRD BHKH RIQ U J® Q\F LB GW * U DKH . XWR SQN
LQ (DVWHUQ +XQJDU\ )RQWH V$SIDFRpPHRORIDEBl +%® EDSIHADMH SS .

"HVFKH . $PEDUOL ' 7|U|IN 3 .DPS - 7UKH BHDWDHDUFQILFHUWHSSH EL
VIQWKHVLY %LRGLYHUVLW\ DQG &RQVHUYDWLRQ +

'yGNLHZLF] 0 'HPELF] , OR\WL\HQNR , ELWDWHKNODQGEY RIUVWWBEEORQVH L
YDULDELOLW\ LQ D VWHSSH JUDVV VSHFLHV $FWD 2HFRORJLFD +



(XUi]VLDL NXUJiQ DGDWEi]LV

=ROWDL / '"HEUHFHQL KDOPRN VKp\\MWN UPpYEH WHYWHRN@IHGpVHN ~ P
&OpVHN GRPERN JHUHQGHN pV KIWDN¢®VY iBIRMRDMWILLY E B QU RWRLOIDRP G D
=ROWDL / 'LH ++JHOJUIEHU GH®R UWRKBKHQV.DHYWDMWLRQHY 3DQQRQLFD

(85%$6,%$1 .85*$1 '$7%$%$6( + $ 1(: ,1,7,$7,21 )25 &216(59,1*
67(33,& %85,$/ 0281'6

% '(E. E %('&V $ 7i7® 9%/.1) /,6(76.,5 %85<$7 0 %5%*,1$
, $32672/299 %E1l) %ET7+25,

IJHQG+OHW 6HHG (FRORJ\ 5HVHDUFK *URRS ,QVWLWXWH RI (F
&HQWUH IRU (FRORJLFDO 5HVHDUFK PDI9OF UGWE /O B PNR WPLQ\ F-R\P
'"HEUHFHQL 'HiN J)HUHQF 7THKHWVpJIHMOXHV]W 'HESHFMRO TLP6UDX NR C

%HOJRURG 6WDWH 1DWLRQDO 5HVHDUVKDEQ)IWGHWWYDWLRQ +%H

.RVWDQD\ 6WDWH 3HGDJRJLFDO 8QLPRUD]M)\ QDPHG DIWHU 2

+ RVWDQD\ 7DXHOVL]GLN 6WU .D]DNKVWDQ
$]RY %ODFN 6HD %UDQFK RI WKH )6%6, 391,52° 3$]1,,5.+"
+5RVWRY RQ 'RQ %HUHJRYD\D 6WUHHW 5XVVLDQ )HGI
JQVWLWXWH RI %LRGLYHUVLW)\ DQGGHRV RIWGHFR H® WD UGFRI L% X O J D BdXC
'HSDUWPHQW RI (YROXWLRQDU\ =RRORJ\ DQBQXPDQ %LRORJ\
'"HEUHFHQ (J\HWHP VTU
07$% '( YHKDYLRUDO (FRORJ\ 5HVHDUFK *DRXSR RIORIV \ B IE QX RD @ YIR IORX
8QLYHUVLW)\ RI '"HEUHFHQ 'HEUHFHQ (J\HWHP VTU

.H\ZRUBVRGLYHUVLW\ KDELWDW LVODQGH FXH WHOMXOU KIHUJURMIHAWGR  J L

(XUDVLDQ VWHSSHY KDYH DQ RXWW\®DQGLBURGRH UML \WR QARAHMIQU JEHC
ODQGVFDSH WUDQVIRUPDWLRQ GXULQJY WK®GYDRWGRHQWRVVIOW QG RD B!
FRQVHUYHG RQO\ LQ WKH IRUR®D BB OOXWK KDIEYW D IWDOVIODBIGNVDIWH R
EXULDO PRXQGV WKH VR FDOOHG NXXIDAMU DROUDQ G \K KDWR WDLF REWDW R E
REMHFWYV IRU QDWXUH FRQVHUY W L R\K H'BIN SDWH DSISKWIRJ L D WHD \Q K B DM
(XUDVLD DQG LPSRUWDQW FRQVHUYDWERQ LURO I& IL\QWRIWEXWLRQ D BED ER
DUH VWLOO ODFNLQJ 7R SURYLGH\OVDEOKWHIR® DR RABKLY SWIRIEOH B FFH
GDWDEDVH ZKLFK VXSSRUWYV WKH ERODMHERRRWY BXYGIDQW DHWR IS\ HRI W\

UHFRUGV RI ZKLFK SURYLGMW\ @1 RURID W XRQ DRXY WIKMGO R FDUJMHFR UGV
DWWULEXWHV RI WKH NXUJDQV LQYRQY EQ D \DHRUFDIDW WR Q B IR DVRG GIRFOW K
IDFWRUV VXFK DV ODQG XVH W\SRI| WRKRIG\D WHHHFLGMYV | 'AKW R&IVW B B B V H GGRUH
XVH GDWD VRXUFH WR FRQVHUY DRML RRQR QW W RUFI W MD WRKYHRWOW DQ.J VDION R L\
LQLWLDWH LQWHUQDWLRQDO FR RS FUDMNB ¢ RDIOLHFKWL ® Q RIZY GD SWVAR WLHPH !
RQ WKH XS WR GDWH FRQVHUYDWLRD® ®DQIDEXOWXUDO YDOXHV RI WKI
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6]JHQW ,VWYiQ (J\HWHP 7iMYpGHOPL pV 7iMUHKDELOLWIFL
%XGDSHVW 9LOOIQ\L ~W % H PDLO HUGHLWLPL#JP

. XOFVV]DYDNRO\iV UHKDELOLWIiFLY KHOQGWHHUGMIVQVL |\D\HKHRIOPDOYN VF
iWWHNLQWpV

gVV]HIRJGDIODYiQNEDQ PHJYDOYVXOW IRO\yV]DE RcHQ WV LW XQ NEIDQV RN QR
NHGYH] WOHQ KDWiVRN PLDWW H B\WRHp VRIQW RY/DHEE P LY | O M YOp GRICD\R N W H N |
FPORNDW LV ILJI\HOHPEH YHY K HOWUHD OMD|tBAEI MID H( ® @G W] P BIWD@DIS\R NLGR
XWYyEEL pYWL]JHGHNEHQ DPHO\HNODUIRI@\@ NWi® O SRRWD HV B P IHY PIH B E HW W
WHU<OHW DONDOPDVViJD pV NRUOWR]y-MPHOHWD Q X O\DiQI\EW Qp B W@ R P
PUWPNHOpPVL PyGV]HUHN |VV]HJ\&QMEOHI RYD O PKGIDNU pIVO PHWK\DIW SRR L
iWWHNLQWpPVH KD]DL pV N+OI|O ®W A DH-NLHGRRDO0 R R pIAD $WM {H VEH 8 X W K H O\ |
PHJKDWIiUR]iViUD YRQDWNR]y PYGVFHONWBR NAWMOWQMWQMHA]PRIHQ $HOHP |
OpSWpNHW pV WHU<OHWHW D RJDO P QWRNWW F\p DRINDHA « O H \I B WWOLDP P HR W V
PYyGVIHUHNHW LOOHWYH D]W KR J\NM® piU]VNHPLSR €@ R/NLDVA i VDWW D BN WL J
$ KHO\UHIiOOtWiVL SRWHQFLIO BIVOHNMEEEG W\ BEHW QNMHHOND W yIE VRIOWY i0 O
OHJIiOODStWiVD VRUIQ D OHJJ\DNRWHEDNMWEGQPN ND PHIG\DWIi ORJW DV pV Y D
iWWHNLQWHWW PyGV]HUHN D |[NROyJLDL KL G WR O WRARU KRHOY\ILHDIIO G A
IRJDOPD] PHJ $ KHO\UHIOOtWiVL SRWIHNQFHINLQRWHWIW RMWGWEUMRU YL
WHNLQWHWPEHQ OHJQDJ\REE DUIQ\EDQ QEQ)yV]PN BV VRN EDVKMROEG H QY WN H
iUWpU IRO\y PHQWL ViY YDJ\ IROJyBRY W W DPMHi®ED QGAHH M HO BB W VD W H
ORNIiOLV WHU*OHWHJI\VpJHN iWWHNL]BWNPREW RSN YN] WD ODWRHIWYEEHPpG
I|/OGKDV]QiODW IHOV]tQERUtWiV D KiIGDIROBGR\WYW VJHRWY RYDRMPILOW ) NNRF
YL]VJIODWD YDQ MHOHQ $ NLPRQ®MRWW P QQWiMpDtGiX\D] HDN W iW[NPSL DG |
WiMpUWpNHN D WiMVJHUNH]HW WD QXNDiIRIDNRNPIH]D Bp@&MMWUHN NLV V]i]C
OHJIOODStWKDWyYy KRJ\ D] HOH P]HWOD tNX WD \& RWRHNQ B LIi R ®N\iy\D K HROH UK D W i U
NeOWHU-OHWL IRO\yV]DNDV]RNRQ FpOREE PHILNDJR EEHDW HIAOHWR QR
KHO\UHIiOOtWiVL SRWHQFLiOMiQDN PHJKDWiUR]iVD LV

%HYH]JHWpV

$ IRO\WNDW pV D IRO\y PHQWL WiMDWDM \D]PHRR/E WHIU RpHVY i b
HI\eWWHVHQ DODNtWMD $] HPEHUL EHDY®WNRJiVRGEN({J+0
YDOYVXOWDN PHJ D OHJMHOHQW VHEE IRO\WQV]DMEIQAR]iVL
V]i]DGWYyO + GH MHOOHP] HQ D ;; V]i]D G P URKILN Q HDPWRM :
LOQNIiEE iWDODNXOWDN OHJMHOHQWHN D YQWV& IBJWHOGIS &)X
YDJ\ LQIUDVWUXNW~UD iOWDO HOIRJODOMDW ED®O HMWW K RJU
(JHN NHGYH] WOHQ+O KDWRWWDN W |EE N PN|JW D DIRC
iUYt]VILQWMpPUH iUYt]WiUR]y NDSDFLWiMSIDUWNRERMID V] MK
Yt]JPLQ VpJpUH YDODPLQW D Yt]JIRO\iVRINVHMW pW L NIDXI [PV
DO 1DJ\ pV 1RYIiN
$ Yt]JIRO\iV KHO\UHiOOtWiVRN PHJYDOYVtWEEiQBEI|BOWRYV
KD]DL LUIQ\HOY YDODPLQW Yt]+J\L pV WHWUPRVINWBpOHO]
HUHWLUIQ\HOY LQWPpP]INHGpPVL OLVWIiMMIFQyYp6 G RMH NWHLN
%LRGLYHU]JLWiV 6WUDWpPJLIMD L) FpOXOXQWSAMYH QBN
KHO\UHIOOtWiViwW YDODPLQW D] iUWBJi<ONHW®HNR@VNOISRN M
JD]GIiONRGiVL 7HUYPQHN WHUYH]HWW L QW]MYNB GHRWY]INJ |V
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iWMiUKDWyViJ KHO\UHIiOOtWiVD D KLGURPRULURDWIHAS R QW
PUYPQ\HVtIWpVH D WHUPpPV]HWHYV YRWR G R VDW DYUM i b VH © LYHHNV
YPGHOPH $] pO KHO\ UHKDELOLWIiFLYyV NH®HIG DWBN 1$HPEH W |
7HUPPpV]HWYpGHOPL $ODSWHUYEHQ

OLQGH]HN N|YHWNH]WpPEHQ KDJ]JiQNEDQ LV P HIMWH®HQW H
SURMHNWHN DPHO\HN VRUIQ D KDJ\RPiQ\RV IQMWD]miONF
iUYt]YPGHOHP YtJHOYH]JHWpPV  Yt]NpV]®HW BUMpRYEWiYp G 8
WiMYpGHOPL UHNUHIFLYV pV HV]WpWUNDW HRNp ORINI\L ¥ VI LLIR i

(]JHO SiUKX]DPRVDQ HJ\UH IRQWRVDEEi Yil®IlONM@® KHC

PHIJDODSR]iIVD D IRO\YN YL]VJiODWL pWW pNB O Q@ \ PHI®\O|t
SRWHQFLIiOMXN PHJKDWIiUR]iVD

$ KD]DL V]DNLURGDORPEDQ UpV]OHWH YV KHOWHN O@W W V
NDSFVRODWRY IRJDORPKDV]QiODWUyO 1DJ\ pV 1RYiN
WiMUHKDELOLWIiFLYMiQDN UHQGH]pVL HOY HLRIU R O%J WIKIR Lp\\
WiM|NROYJLDL pUWpPNHOpVpU O [yF]\ $ DG GBI O G LX © ] IDN
IRO\YN iOODSRWiQDN pUWpPNHOPpPVL PYyGV]HUHLWD]OVi%RX ®DW R
IRO\yPHGHU NH]JHOpPVEHQ *UHJRU\ HW DO RN ULRQ\ly]iKHD

PHIJN|JHOtWpVHLU O %HHFKLH HW DO F KO L R L\ )}NO| NRODQY .
DO YDODPLQW D IRO\DPL [NRV]LV]WpRB V]G B K HW B p\Jik
+DQQD HW DO -HOHQ WDQXOPIiQ\EDQ Fp®&8PDDR IRO\y

KHO\UWHIiOOtWiVL SRWHQFLIO IRJDOPIQDNVBEWXLBMIKHN I KR]ID/
NeOI|OGL VIDNLURGDORP DODSMIQ

$Q\DJ pV PyGV]HU

$ IRO\WNUD YRQDWNR]y KHO\WHIiOOtWiVL SRWPWG\]BUHLIDH
IHONXWDWiViUD D PDJ\DU V]DNLURG NGRP X-PV HW h WHOQL YW TKH
DGDWEIJLVIEDQ HOpUKHW FLNNHNHW N+<QHD @ ¥HMIQFRG
DGDWEI]JLVIEDQ HOpUKHW FLNNHNHW
$] SUFDQXP 'LJLWIiOLV 7XGiVWIiUEDQ YDOWL NNHLU HMpN @\PION
KDV]QiOWDP IHO D W O QDSMDLQNLJ PHIMMD® W i WRPIl
AYt]IRO\IV KHO\UHIiOOtWiV’' AIRO\y KHW®IVHiO®HWHW V pAH
AKHO\UHIiOOtWiVL SRWHQFLiO° AUHKDELOLWIiFLYV SRWHQFL
$ :HE Rl 6FLHQFH DGDWEI]JLVIiEDQ Y D Qi MK )N Y NHN & B\H G
D] W O QDSMDLQNLJ PHIMHOHQW FLNNMSPWMHYDOQDD Vik
UHKDELOLWDWLRQ SRWHQWLDO" AULYHU UHMWXNRSBWQRD]
XWyEEL pYEHQ PHJMHOHQW OHJIULVVHEEIKRIREBORYWRHR
AULYHU UHFRYHU\ SRWHQWLDO  pV AULWHU UHVWRUDWLRQ
$ WDOIODWRNDW D FtP pV D] DEVRMUDRW IDNNGHWH® Y]O®
UpV]OHWHVHEE HOHP]pVUH DPHOAH K H®OD UM DO P\DL Wi RIWH @& Fil
AUHVWRUDWLRQ UHKDELOLWDWLRQ UHF®&MR U CBNRDADHP@WW. DND
RO\DQ YL]VJiODWL pUWpPNHOPpPVL PyGV]HUNQWIDBFYRPPEW R N
$ NXWDWiV HUHGPPQ\HNpPQW FLNNHW WHDQFOWDNRKB] |
NDSFVROyGYyDQ (J\HV FLNNHN D]JRQRV YDJ\ QDJ\Up® HW HH\F
D] HI\LN FLNN NpW N+<O|QIpOH PyGV]HUWDQW Q@ t®HWVPIXWRWR
PHIJKDWIiUR]iViUD YRQDWNR]y PyGVJHUWDQ NHU<OW HOHP]p\
$ FLNNHN iWWHNLQWpPVH VRUIQ HOHPHYWWPY KR JO PLVOP N €
DONDOPD]JWDN D] pUWpPNHOpPVL P WA JHi LN MDHDIDHNS WOYpDY L YEDH O
LOV\HQ WHU<OHW pUWpPNHOpPVpUH PGOKHEAVIHY]|PHIWRUD O AR



$ IRO\YyN KHO\UHiOOtWiVL SRWHQFLI®WiyCtDOWNHBBDRQAN WD DL P R BODOPILU RYIW HN L Q W

DODSMiQ PLN HJHN D PHJIRJDOPD]RWOMPHpQ@RNPYBVDHHE N
DONDOPD]WDN LOOHWYH PLO\HQ YL]VJIOHDOHPEBWWpPNHOpPVL |

(UHGPpPQ\HN pV PHIJYLWDWIiVXN

$ VIDNLURGDORPEDQ D IRO\yN KHO\UHIOPHWIVH S/FOWHQKEDR Wy
DPHO\HN VRN HVHWEHQ QHP YiOQDN HO NOVHK/HQ\ BIK 1O Oty @l
NDSFVROyYGy IRJDOPDN VHP 1DJ\ pV 1RYiN

Iy F]\ PHIN*O|QE|JWHWL D IRO\YN KHO\UHVQOWHY SRV
KHO\UHiOOiVL NpSHVVpJeN pUWpPNHQNVPW YIYDO BPFIOQWHID C
SRWHQFLiIiOMiW DPHO\ D KHO\UHIOOtWi®RJIOMXH Wp OH N
VIDNLURGDORPEDQ | NpQW D JHRPRUIROHMHW pEH®\ UH B0HJ K\
IHO DKRO D AUHFRYHU\ SRWHQWLDO  IRIWIBY DKNHKDW]OQI
NpSHVVpIJpQHN pUWpPNHOpPVpUH PtJ DP&bKHY WERLIDVDMRNR |S RR
W|UWpPQ KHO\UHIOOtWiVL OHKHW VpJHDNHYROEWON WOEE (HMp
QHP YiOLN HO pOHVHQ HJ\PiVWyO HPHUOWM|MIOOWMEV HOHPJIp
PYyGV]JHUHL EHNHU<OWHN

$ KHO\UHIiOOtWiVL SRWHQFLIiO D OHJWEEHWWMHHOIH QW HIV \
iOODSRWiQDN pUWpPNHOpPVPQpPO OHJiOOWSHMIDVMWRWIQUPO A
PHIJKDWIiUR]iVIW V]*NVpJHVVpJ pV DONDONDWV M] INYDP SNV p
pV OHKHW VpJHN DODSMiQ DNDUMiIN HOpPWIYL BpNdp-QW. D/ JitDR
HVHWpPEHQ WDOIOKDWY PHJ D KHO\UHIOWMR/Q pYINIK OKRHHO] pUVHtHi
PHJEHFV.OMpN PLO\HQ J\RUVDQ iOOQD KHO\BIREBULRO\y
EHDYDWNR]iIVRN QpON«O LOOHWYH HPEHUR ERH®\Y DKWMOR Uil FO
NpSHVVpJpW /yF]\ pV PXQNDWIiUVDLQDN B © NYDLQ ¥ Dijo\pIv
VRUIQ D UHKDELOLWIiFLYV SRWHQFLiO |BJD®®iIVORNLIW OV VW|E |
WHOMHVtWpVL OHKHW VpJHNpPQW GHILQLIiOWIiN

$] IWWHNLQWHWW PYyGV]HUHN D OHJQDJ\RER D WHQ pHDY p|Ki
NDSFVROYGQDN WIiEOi]DW DPHO\HN N|]+O Ot@WHJIJ$DINRUL
iEUD PXWDWMD EH D KHO\UHIiOOtWW L FpORQF VViiDIp NRM €
FLNNHN DUIQ\D OiWKDWy DPHO\HN D]OMGWWW FpOW MH®|\®
NpN V]tQQHO MHO|OW ViYRN SHGLJ D]RQ FGR MWKN Fp Qi @\HW CPH
FPOW LV PHIJMHO|OQHN $ FLNNHNQHN |[VV]HNHQ\UH D QLS ¥
HOpUpVKH] |QPDJIEDQ YDJ\ HJ\pE FpORN RHPORHGHRW WNQ F\
INROyJLDL FpPORNDW $ NXWDWiV VRUIQ ®UKH HOH R OBV !
KDOIDMRN pO KHO\HLQHN KHO\UHIiOOtW{WQ OEKKAHDW WHR N LID]H
QHP NpSHJLN MHOHQ YL]VJiODW WiUJ\iW $RYD|OBIOWP RYG
NLPRQGRWWDQ JHRPRUIROyJLDL KHO\UHiDD tBVi VN RRpyIWD LP t
JHRPRUIROYJLDL pV D KLGUROYJLDL FPpORNJYRIDICPRDJY INRP |
JHRPRUIROYJLDL pV KLGUROyJLDL FpORN HBHQWWHWWHUM
KHO\UHIOOtWiVUD W|UHNV]LN YDJ\LV DVREDWUYRVVI]iGO
OHKHW VpJHLW pUWPNHOL (J\ NXWDWiV HVHMpEKHD\SHG
KHO\UHIOOtWiVVDO D Yt]JPLQ VpJ MDYtWiVD VJHUHSHO HOV G
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iEW) HOHP]JHWW FLNNHNEHQ HON IR XN RM GH O H ROUOE WOVHDN MWOPN Ve D] D«
FPpOW LV PHIMHO|OWHN Q DI\BIQFOH/QUK B OA LDH i D G RW WL FRWPHMPNEHW WROMW P H
J)LJIXUBHUFHQWDJH Rl UHVWRUDWLRQ VHD4J DHOWAL EQHW KM KDOD O DG FOW K

DGGLWLRQ WR WKDW WDUJHW RUD QJIHW WRPE LD Bl GJ B WWK/H WKHV R

$ KHO\UHIOOtWiVL SRWHQFLIO PHJKDWWRMYiQDWL i @WS\
WHNLQWHWPpPEHQ OHJQDJ\REE DUIQ\EDQ IRO\YV]DNDV]JRNUD
WHU OHWHNHW NLHPHOYH + iUWpU IRO\y RBH@WLVJIVOW YI
IRO\yV]DNDV]RN HJ\HV HVHWHNEHQ JHRPRIHR OQ B KDIW DIGRFOW
SpOGiIX0O /yF]\ PtJ PiV HVHWHNEHQ HJYVpVBID BRNV]F\D.
KRVV]~ViJ D OHJW|EE HVHWEHQ QpKiQ\ V]i] PpPWHWHQ + F
DNiU NP LV OHKHW $ IRO\yV]DNDV]RNUD QDY [WORE YH. IV
WHOMHV Yt]J\&MW MHOOHP]pVpUH V]RDS{WK MNP KRIW RN X\
+ PpPYEHQ PHJQ|YHNHGHWW D]JRQ YL]VJiODWL HN VBpWH O ML
Yt]I\&MW WHU+OHWL OpSWpNpUH NpV]-OQNNKHQWNiDODW i\
PHJFpO]y PYGV]JHUHN N|]|[WW IRUGXOQDN HO ROUNDRN DPt
YL]VJIiODWL OpSWpNH PHOOHWW ORNiOW QN INU WP BV Hidle C
$ YL]VJiODWL pUWpPNHOPpPVL PYyGV]HUHN N|NBUW HD ]MO[HNI\D
KDV]QiODWD DPHO\ D] HOHPJHWW NXW D WRHRON HW]\W OJ\ D NiR
PYGV]JHUW MHOHQW D WHUHSL YL]VJiOWDMEREN DD O\ PRPQ p \GHN |
PYGV]JHUHNEHQ PHJMHOHQLN D PRGHOOHREVDYQD® PALLQWJ D I
| NpQW D JHRPRUIROYJLDL YL]VJiODWR Np W \pRW/PEHI® p VBOWHE
HVHWEHQ KDV]QiOQDN IRO\yKHO\UHIOOiVL WVDPHWDPRODR]iD
PXWDWMiN EH D] LG N VRUIQ D M|Y EHQ OH KNYWNLIGIW H W
PYGV]JHUHN N|]JHO IHOpPEHQ KDV]QiOQDN SRQWRNtWRViVEUDp
pUWPNHOpPVUH DPHO\ VRUIQ J\DNUDQ HO|VR KOO/ FDQ O HNV WL
JHRPRUIROYJLDL YDJ\ [NROYJLDL DGRWWViJRN WHNLQWHWp
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=XR HW DO 1HP GH DOND( ; ; ; ; ;
. XUZDGNDU HW|DO 1HP ; ;
6KL HW DO 1HP ; ;
*XLGD -RKQVR{Q pV ,JHQ ; ; ; ;
4X HW DO 1HP ; ;
6LQVKDZ pV 6 XUEHKN 1HP ; ;
$KQ pV .LP 1HP ; ; ; ; ;
+RUYDWK HW D[ 1HP ; ;
29%ULHQ HW DO 1HP ; ; ;
YU\LUV pV %ULHUOH\ 1HP ; ; ;
+HLQ HW DO 1HP ; ; ;
+XD HW DO 1HP ; ;
ODFIDUODQH HW DQ 1HP ; ;
=KDQJ HW DO 1HP ; ;
/yF]\ HW DO 1HP ; ; ;
6FKZDU] 1HP ; ;
&RPtQ HW DO 1HP ; ;
%UDLRQL HW DD 1HP ; ; ; ;
[y F]\ 1HP ; ; ; ;
-DFREVRQ HW DO 1HP ; ; ;
2X\DQJ HW DO 1HP ; ; ;
o) 1HP ; : :
1IRUWRQ HW DO 1HP GH DOND({ ; ; ; ;
6XULDQ HW DO 1HP ; ;
&RUVDLU HW DO 1HP ; ; ; ;
%HHFKLH HW DO 1HP ; ;
JUDQFLV HW DQ LJHQ ; ;
.DPS HW DO 266 1HP ; ; ;
.DPS HW DO 286 1HP ; ; ;
%iWKRU\Qp ,JHQ ; ; ; ; ;
%RLWVLGLV HW DO ,JHQ ; ;
%DUWOH\ pV 5XWKHUIXUG 1HP ; ;
+RKHQVLQQHU HW 1HO 1HP ; ; ;
"KLWH pV )HQQHVV\ 1HP ; ;
+DXHU pV /RUDQRJ 1HP ; ; ; ;
+XOVH pV *UHJRU\ 1HP GH DOND( ; ; ;
%URRNV pV %ULHUQH\ 1HP ; ;
YU\LUV pV %ULHUOH\ 1HP ; ; ;
6FKRRU HW DO 1HP ; ; ;
2 1HLOO HW DO 1HP ; ; ;
5XVVHOO HW DO 1HP ; ;
266 A2Q VLWH VXUYH\" PyGV]HU

296 A2YHUYLHZ VXUYH\’

PyGV]HU
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$ KHO\UHIOOtWiVL SRWHQFLIO PHJKDWIiWHRNi\DIQDSMiQDE iV
UpV]H D KHO\UHIOOtWiV V]eNVpJHVVpJIHINMY PRGOS OHDISH W i\
KHO\UHIOOtWiV FpOMiWyO [+JJ HQ HOWpU DRPELQIiALYEDC
JHRPRUIROYJLDL pV D KLGUROyJLDL DAByRIWDBMY i J R
DGRWWViJRN YL]VJiODWD VRUIQ D OHJJ\DNRUMEEGOMH R]IMIH I
YL]VJIiODWD $ JHRPRUIROYJLDL DGRWWViJRN RPHWWDLE MQW |
NHUHV]WPHWV]HWL MHOOHP] LW YR QU@ON HDHRH W pND Q\
DQ\DJiIW pV VWDELOLWIViIW YL]VJiOMiIN $VHWRRLYJLDL MG
pO KHO\WtSXVRN YL]VJiODWD D YpGHIWWQWHYHD IHW DN pO K
IVVIHN|W|WWVpIJpQHN pUWpPNHOpPVH MHOOHP]

$ KHO\UHIiOOtWiVL SRWHQFLIiO PHJKDWNHRIVDOD/RWI@®
iOODSRWpPUWpPNHOpPV PHOOHWW D QGKH/O\ UL FQON i D PHKOKHW D
KRJ\ D] iOWDOXN ILJ\HOHPEH YHWW OHJJ\DNRULEE V]HPSRQ
DONDOPDVViJRW OHtUy WpQ\H] N D] HOEBIHW W HRy GY]|FUHA I
OHJJ\DNUDEEDQ D WHU+OHW KHO\UH iOWRIMWHWD ONG R\ BNV
YL]VJIiOMiIiN PLQW D WDODM pV GRPERUTDWIL]D\G R WWIC
KHO\UHIOOtWiVW PHJFpO]y NXWDWiVRNGYRW I IMKHOBQHWH Q B
"KLWH pV )HQQHVV\ =KDQJ HW DO YDJ\ D IRO\
HOKHO\H]NHGpPVH pV |[VV]IHN|W|WWVPJHOBBHEVISPOGWAD I H
| EHIRO\iIVROY WpQ\H] H]iOWDO PHJKDWIiUR]XB M UHiRORR Wi
OHKHW VpJHLW SpOGiXO JU\LUV pV %ULHUODKDQ P HXWHO Q!
D I|/OGKDV]QiODW pV D IHOV]tQERUtWV YLI QD BDWWD HY bk
HVHWEHQ N«O|Q ILJ\HOPHW IRUGtWRWWIRNDY WHQWS$ O P WL O
LQIUDVWUXNW~UD KiOy]DWUD DPHO\HN WpQMLHQ $R BIOIMPRH
NXWDWiVRN + JEDQ N+O|Q NLHPHOLN D KHO\UHIOO!
WXODMGRQYLV]RQ\RN YDODPLQW D V]DE®SRHOLVHE MLWR K
PiU D KHO\UHIiOOtWiV WHUYH]pVpW RHHNPEQW p PWYNE GpWIN R
EHIRO\iIVROMiN D] HVHWOHJHV KHO\UHiOOtWiV PHIJYDOYVtWk

$ IHQWL WPpQ\H] NJQ W~0O N+O|Q HOHPHJEMHP NDD \FWRGS y\G
YL]VJIiODWL pUWpPNHOpPVL VIHPSRQWRN P HBEDQH®IVHWOLW B
I|OGKDV]QiODW pV IHOV]tQERUtWiV D OHJJ\DMRUMEE VRN N
YL]VJIiODWD D PYyGV]HUHN N|JHO KDUPDGiQHMR PRISIRIQY ULpVL
YiOWR]iVDLUD KHO\H]YH D KDQJV~O\W .LVHEE DWiREGDRND |
W|UWpPpQHWL YiOWR]iIVDLQDN YL]VJiOD WD MW] HUHNI B H @VHHQ\L N D
DGRWWViJRNDW YDJ\ D] HJ\HGL WiMpUWpNHN OVML]MLIO®WiW
PYyGV]JHUHN NLV DUIQ\EDQ WDUWDOPD]PERIWNJGRN iYL ]YDiX
PLQW SpOGiXO D ILQDQV]JtUR]iVL OHKHW W p JHNHPE HD | RVOH @
pV SDUWKDV]QIiODWRW YDJ\ D UHNUHIiF LYy H®H B HMWi WpS HANWA
VIRURVDEEDQ NDSFVROYGY YL]VJiODWL pQVDp®HOKY W W]NPS
V]tQQHO D WiUVDGDOPL pV JD]GDViJL DGRWWMIJBRN MDRJYHG
NRUOiIWR]y WpQ\H] N pV WHU<OHWL\DONPRORB®VSH@UW DN Ht
YL]VJiODWL VIHPSRQWRN NHUsOWHN MHO|OpVUH

$]RNEDQ D] HVHWHNEHQ SHGLJ DKROVORN\OLOD M D WHELE:
iOWDOIEDQ N+O|Q VIHPSRQWRW MHO B®WODHNHHIE OHWVQHHIN V p B
YDOy WiYROVIiIJIQDN D YL]VJiODWD (]JHN WNRIONyDNXM BW iyE
IRUGXOQDN HO SpOGiX0O 2 1HLOO HW DO 5XVVHOO HW
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Egyedi tajértékek

Tajképi adottsagok

Tajszerkezet

Torteneti valtozasok
Felszinboritéds-foldhasznélat
Tarsadalmi adottsagok
Gazdasagi adottsagok

Korlatozo tényezdk, alkalmassag

Vizmin&ség

Altalénos természeti adottsdgok

Hidrolagiai adottsagok

Okologiai adottsagok

Geomorfolégiai adottsagok
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iEWB) HOHP]JHWW FLNNHNEHQ HO IR UGQOYRWL W IiDOMAR YUK NRIO@ X D iV

WiMpStWpV]HWL VIHPSRQWRN V]+UNRQWRIN VO BDD@ E VPM WID GDNVRILOVIWRA
+ HJ\pE VIHPSRQWRN VDMiW V]HUNHV]WpV

JLIXUBHUFHQWDJH RI HYDOXDWLRQ FUHHMH Y LD QG WADHS 1D QIE K H\E HIFWAKLL

+ VRFLDO DQG HFRQRPLF FULWH UL DR VRKW FH WHLLPLLDN LFRIP L FOMRSUE/\ |

OLQGH]HN DODSMiQ PHJIiOODStWKDWyY KRJ\ODY H{iOE PYWHWL
SRWHQFLIiOMiQDN PHJKDWIiUR]iVIW HOV VRRQ Ep@ RD]iN+*®W 5 L
| NpQW D] [INROYJLDL pV JHRPRUIROYJLDL DGRWW V$JRIN\KHO
PYGV]JHUHN N|]*O D]JRQEDQ FVXSiQ QpJ\ NpV]-@WDMLPRQC
KHO\UHIOOtWiVL SRWHQFLIOMiQDN PHJKDMGIWRIWY W B N LLGD/DK
DONDOPDVQDN YDJ\ UpV]EHQ DONDOPDMQDN ODONH QO pSHWUp ®
VIHPSRQWMDLN DODSMiQ

$ WHOHS+.OpVL WHU<OHWHN pV ODNRVWJIXON K 3]i.QNRIW L
6WDWLV]WLNDL +LYDWDO QpSV]LPODNRN VDG DWDQ\ D O D S MHQ
YROW PtJ EHQ HQ\KH Q|YHNHGpPVW PXWDWYD W DS
PHJYiOWR]JWDWiVD EHIRO\iVROMD D YW]iMVD \QYRMW X R\DIS N YW p
PLDWW HJ\UH W|EE EHUXKIi]iVW LQGtW DQDN | RNOKH] HIWHN 6 OD
%HUQKDUGW pV 3DOPHU $ WHOHS@EHQ W UMHODWHY
VIDEiO\R]y pV IHQQWDUWY |[NRV]LV]W pP DI RZQRVRN O W CDW NUXFONV
INRV]LV]WpPD V]JROJIOWDWIiVRN LV * PNQW SPIO\GMIOND LUM N O
HV]WpWLNDL pUWpPN <HDNOH\ HW DO W D Wil VD & PLOP\H KD
LV DOiWiPDV]WMiN D WHOHS+OpVL IRO\NNY K MO\KIHNEBHW VP
VIHUHWQpP NLHPHOQL D]JW D KpW PyG)\DMW R R WK HDRBIDIO €
SRWHQFLiIiOMiQDN PHJKDWIi{UR]iViUD OHKHW DONDOPDYV
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.LPRQGRWWDQ YiURVL IRO\YyV]DNDV]RN pUWPEMOPVYUH
AUHKDELOLWDWLRQ SRWHQWLDO  PHJKDWRULRIVVL®IDV DO
PXQNDWiUVDLYDO (] D] pUWpPNHOPpPVL VRIQIG®HNMp DUpio
IVVJHWHWWVpJpUH YRQDWNRJLN D YiURVL IRO\yIDNDV]}
KHO\UHIOOtWiVL FpORN DOiWiPDV]WiWiUD] NOVKOO 0 QRQ
OXWDWyYDO MHOOHP]LN ABWUHWFK +DENDDRW WXDOQWAp.
RV]WiO\RNKR] NH]HOpVL MDYDVODWRDNS®W KDIW yKNWD QGOCHO \ DA
VIDNDV]RN $ PyGV]HU D]JRQEDQ QHP W EHQDNFO R P BQWIRQ!
WiUVDGDOPL DGRWWViJRN YL]VJiODWIiW

JUDQFLV pV PXQNDWiUVDLQDN FpOMD\ YXRH®OWUB! i O B O\& iR
OHKHW VpJHLQHN pUWPpPNHOpPVH AKDELWDWU{NHVWRQWWQ
HOV GOHJHVHQ |[NROyJLDL KHO\UHiOOtWiVORHN D-QDUERYilN OHS
QDJ\RQ SUREOpPPiIV D YiURVL N|JUQ\H]JHWEHQ WeBJopYD OF
pO KHO\HN PLQ VpJpQHN MDYtWiViUD $p\H @/ipRPHNVOR] MDOKHA
PUWPNHOPpPVPYHO pV D] pO KHO\HN |H M Oild\D]Wip\DoW VE|HIIR PQiW
iUDPOiVL VHEHVVpPJ Yt]PpO\VpJ WHU*OHWHN HOPWKHW VpJi

*XLGD -RKQVRQ pV =XOHWD yV]DHUID \E|HKORNOH U HO®I @/IW | R D \C
ARSSRUWXQLWLHYV IRU UHKBEUOGWDWALR QP p YW PWIHOMVi ND [X
WpQ\H] N DODSMiQ PDMG V]DNIWMIRGDO®BRKBWBESMEQ KHD/
WHFKQLNiINDW pV PHIJKDWiUR]MKNWKEROWNPB® D VOH FIEKJQH B\ M\ C
WpQ\H] N HOOHQV~O\R]iViUD

$] INROyJLDL KHO\UHIOOtWiV PHOOHWW BiQBRPRD RVYyFpL
1IRUWRQ pV PXQNDWiUVDL NXWDWiViQDN DPHO\
IRO\yV]DNDV]RNUD NpV]-OW YL]VJiODWIEHQHRBEBAWNDDOND
OHKHW $ KHO\UHIiOOtWiVL SRWHQFLDQ DAOUBERYMNED G KU WQ
PHJ DQQDN D YDOyV]tQ&VpJH KRJ\ D OHWR PO RWRLQOWPD &
HO tUIVRNDW YDJ\ PiV FpOpUWpPNHNHW + DW HNLGNNFH WNW F
YLVV]DQ\HUpPVPQHN NpSHVVpJpUH D PRQDW VQIIDND I¥DRW NILD/
LUIQ\XOy HU IHV]tWpVHNHW EHIRO\iVROyY WiUNDGGIFQOD\E R
YDOyYV]tQ&VpJIpW EHIRO\IVROY WpQ\H] NHRG B ORRFP DFVIRSNRILDW
INROyJLDL DGRWWViJRN E ]JDYDUiIVRN NRUOXWR&p OWONH ]
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RO\DQ PyGV]HU NLGROJR]iVD YROW DPL QDJ\RPPD]RPSWPpNE
$] HJ\HV VIHPSRQWRNDW SRQWR]iVVDO pUWpPNHOWpN

+DVRQOYDQ QHP HOV VRUEDQ WHOHS]=OpMW LGIIR @M\@ W DDA
+XOVH pV *UHJRU\ NXWDWiVD DPHO\EHQWL O§E Up OW Y
KHO\UHIOOtWiViQDN |NROyJLDL OHKHW VpJHN iVRBHPRJUi
SRWHQFLIiOMiW AUHVWRUDWLRQ SRWHQWNPOQ NHP 8 RGHB S
KHO\UHIOOtWiVW DKRO D] [NROyJLDL HON®QNV PIHHNO R WDV '
NRUOiIWR]y WpQ\H] .pWIpOH PHJN|]JHOtWEWW DDNRNRPPIW
KHO\UHIOOtWiVUD YDOy DONDOPDVViJ pWHD KBWOUWRYYN W}
KHO\UHIOOtWiVL SRWHQFLIOW $ PiVLN P N|) B NKFR ENHHQU N |
D PHJIHOHO KHO\V]tQW $ N+O|QE|] FpORNQ DHINDSIN QN IV UWA
PHJ D KHO\UHIOOtWiVL SULRULWIiVL KHO\HNHW

$ =XR pV NXWDWyWiuVDL i OM\PD O\ L R RIDGIRNA W R QY WW 1P
IRO\YyV]DNDV]RN pUWpPNHOPpPVpUH NpVPOM DARDSESQ5D YAPWUR QX
+5, HJ\HV LQGLNiWRUDL IHOK DM iGXWWPN LIVO \$1 @ Y& N P+ O HAW
LQWHJUIOQL D IRO\YN HJpV]VpJyOPWOBSRWIDR PN WPN B pHRpBEH
DOIEEL QpJ\ WpPDN|UEHQ WDUWDIRR/D]*]HO B OMiM\R\R N DMQ C
YtJHOOiWiV |[NROyJLDL iOODSIREHUYB® XDLLPR QLNOAYNNG Bp

8J\DQ QHP IRO\WNUD KDQHP NLVYt]IRO\iVRNUDNDNRNEDQ
PUWPNHOpPVPUH NHU.OW NLGROJR]iVURUB QGHHY WD &[] HF 5 R\
PpUOHJHO YL]VJiODWL pV pUWpNHO yGLY PG WIHAR OD R\ i ViQ D
D M|Y EHQ PHJYDOYVtWKDWyY UHYLWDOL]IRHYV VWWOUYMN]\&
YL]VJIiODWL pUWPNHOpPVL VIHPSRQWRNDWVY HW R VIVQ-HPEML
EXGDSHVWL V]DNDV]iW WRYIiEEL V]DNDVJ®N KDWY RIK D WH .
UHYLWDOL]JiFLYVY SRWHQFLiOW

gVV]HVVpPpJIJpEHQ PHJIiOODStWKDWyY KRJ\ D N+OHORpU DGR
PHIJROGIVRNDW WHV]QHN V]*NVpJHVVp PEHRD W BREONHM @
. HUHWLUIQ\HOY LV NLHPHO )RO\yYL]HLQN ®pi®EE PNHH OO KYHQ,
HIHNHW D N*O|QEVpJHNHW

“HOHQ NXWDWIiVEDQ |[VV]HVHQ  KHO\WHF@O}W PG 8 RVUH IQHF
HOHP]pVUH DPHO\HN D OHJW|EE HVHWEHQ |NRIMLIIERO RMND.
HOpUpVpW KLYDWRWWDN V]ROJIiOQL $ |[WLV DB DWD NoUDNEEND
I|lOGKDV]QiODW pV D IHOVJtQERUtWiIV DONRIOURDlJDOBR WDV
YDODPLQW D NRUOiIWR]Yy WpQ\H] N SpOGiXROQPRINOY Y] VLIQODDV
MHOHQLN PHJ $ WiMNpSL DGRWWViJRND BVi MV JH G N HY HWD Y W]p
+ PLQW WiMpStWpV]HWL V]HPSRQWRN + D PWG®@WNHQHN HN |
gVV]HVVpPJIJpEHQ HOPRQGKDWY KRJ\ D IRO\yNWKWHRVHVODIW
HGGLJL NXWDWiVRN HOV VRUEDQ D Ne+OW H ULD HRAQLWIR\D \§ M [IX
D EHOWHU*OHWL IRO\YyV]DNDV]RN KHO\UHiOOtWiViUD LV QDJ

$ WHUPpV]HW YpGHOPpPU O V]yOy /,,, W|UWWX]}]PODSN
iOODSRW~ SDUWMDLW PHJ NHOO UL]QLDW NDRRIQE DQY HJ RO M)
EHOWHU<OHWL V]DNDV]DLUD (]JHN D O\HR® MW HWYDWNHEE] RN  tS
EHpStWpVHN iOWDO 1DJ\ pV 1RYiN $ 1 FOOA\S NO pVH.O \ L
EHOWHU*OHWHNHQ LV V]*NVpJHV KLNVRN@iD W HPOUS +DpNE H (
IRQWRVDN D UHNUHIFLYV ]|JOGIHO*OHWHN HN OHK\D Bl OH W pHI
LV KR]]i WXG MiUXOQL $GRUMiIiQ HW DO TIDSIVME B N E T
KDQJV~O\W NDS D WHOHS-OpVL ]|OGLQIQDRW UXNWp-W DN piS M D
NpN LQIUDVWUXNW~UD HOHPHNpPQW + D Yt]IROAJMENSI 73
WHOHS+OpVL EHOWHU*OHWHNHQ YiOWR]YERQPND® WHQHSIO
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pV D Yt]SDUW N|]|[WWL NDSFVRODW ~W MihOBYFWR®H DY DOWH
YPUNHULQJpVPEH .LQFVHV pV 1DJ\

+D]iQN PiVRGLN 9t]J\&MW JD]GIiONRGiVL 7HU YR ODEHEDVQH |
FPOXO W&JL NL D WHOHS-OpVL IXQNFLYNQp VU HKDEHMNL Wi F\L
YDODPLQW D WHOHS+OpVL DGRWWViJRNFLOW BIO pRHIMHOI HEBLH
PLDWW HJ\UH IRQWRVDEEi YiOLN D EHOWHNMOHWH pRODy)
KHO\UHIOOtWiVL OHKHW VpJHLN PHJKD\WMIQHRY]WPV DURHOH N
NXWDWiVEDQ EHPXWDWRWW KHO\UHiOOtWVY LN B RQWGDQEFi VilO WO
MHOHQWKHWQHN

JV]IIQHWQ\LOYiQtWiV

(1-WRQ N|V]|Q|P NRQ]JXOHQVHLPQHN 'UU %RBRRRW]DQGARFERN QORI \pMD Y I
pV pVIJUHYpWHOHLNNHO VHJtWLN PXQ&MHBBWD HWDY|ENRRQBEEi DUFLNN F
Q\~-MWRWW WDQiFVDLW

,URGDORP

,9 1HP]HWL 7HUPpPV]IHWYpGHOPL HOBISWHNS R MAHINTD WWW ¥ VP JILiMD
1101Q\ +

$KQ 6 .LP 6 $VVHVVPHQW RI ZMWWH UD/EG GJ I WIDEDLVMIQ F U XIRQHE B W IH L
DQG UHVWRUDWLRQ 3ULRULWLHV (QYLURQPHQWDO ORGHOOLQJ 6R

$GRUMIQ $ 3HF]JH $ 6]LOIJ\L . H*UHWOQRZOMVIW MIGKXIWIDLDO VLWH)
GHYHORSPHQW RI WKH JUHHQ LQIXE\D\8HXRW %X B JPQ® \W B H RIFLHYHHGL Q R\
&RQIHUHQFH RQ /DQGVFDSH DQG *UHHQZD\ 30DQQLQJ $UWLFOH

%iWKRU\Qp 1DJ\ , 5 LVYt]IRO\DWR N HW G/H] B YD BHLY KM FLY VA QG V]HUH
PUWHNH]pV %XGDSHVWL &RUYLQXV VINIRWRHPW y7 i Mg © GWI WIHIW PR N\
%XGDSHVW

%iWKRU\Qp 1DJ\ , 5 3DWDN P B QWL ]WN M-DAP D@ D N t Wil DS YW MV]HWL pV
JRO\YyLUDW +

%DUWOH\ 5 B5XWKHUIXUG |, SRIGHHYOD D ¥ DDW MRRR @ | | RAK H XAIDQYW LP\L Q J
UHFRYHU\ SRWHQWLDO RI VWUHDPVRGISKRORING E\ MHGLPHQW VOXJ

%HHFKLH 7 - 3ROORFN 00 %DNHHYROXW L R® CDQIH S RVOHFQWLLRD® UHF
'DOOD DQG 7XFDQQRQ 5LYHU EDVLQN FOIRVINREHIAM N UIQ &6 $D @ B URWKP

%HUQKDUGW (6 3DOPHU 0$ $DOQRV-. %BORRNYGHU &DUWW - &OD
& )ROOVWDG 6KDK - *DODW ' *ORVYNVWHWWRGBZLOHGNLONBYW 5
.RQGROI *0 /DNH 36 /DYH 5 OH\HU -// 3RZRQQH®O 6&XG G XKk

6\QWKHVL]LQJ 86 ULYHU UHVWRUDWLRQ HIIRUWYV 6FLHQFH

%HUQKDUGW (6 3DOPHU 0 $ 5 H\QN RARLLQAIGY WU H\DRZDMOH D 3% X B BB Q!

%RLWVLGLYV $ - *XUQHOO $0 B6FRWW 0 SHMHFVVIRQ WUPIRWDYHV\
LGHQWLI\LQJ WKH KDELWDW TXD OXWE ID@® G LIYHKIVE L O WHDWILR® (SRW H

+

%RXOWRQ $ - $Q RYHUYLHZ RIKUQRN B SKH. BI® W B UD\FWHAAHP HSOWR ES H |
JUHVKZDWHU %LRORJ\ +

%UDLRQL O * O9LOODQL 0 & %UDLRQDRWHJBDWRRUUMIKLWOW FRQVHUY
DQG UHFUHDWLRQDO XVHV DORQUYBQ XUREWDWKWHW QH,WDIOR |, QY K % RSREQ J
HGV 5LYHU &RQVHUYDWLRQ DQG ODQDJHPHQW -RKQ :LOH\ 6RQV

%URRNV $ 3 %ULHUOH\ * - HKDEPOQW DWDRQWWRBIJHMNHUQOLIKW R
DQG WUDQVSRUW UHODWLRQVKLSWD®HDVYRARPRBREKMYRI¥LSSV@DQ (

&RPtQ )$ 6RUDQGR 5 'DUZALFKH GDMIDSSRS 1 *BUFURWBEG R OUWRWSRULIRWL]
DQG FUHDWLRQ IRU ZDWHU TOMDOW VO ZASWHRYHCHEW (FRORULFRO (QJLQ]

&RUVDLU + - G5XFK - % =KHQJ 3 4 +RBEVFUWALWHURRQEFHFLVLRQ DQRC
UHVWRUDWLRQ SRWHQWLDO DQG HIWIPRS@HV *WRXS 'HFLVLRQ DQG 1

(8 %LRGLYHUJLWiIV 6WUDWPpPJLIMD (%U%S PRW3\DVU ® D\P| H@MPQIONH D]7DQiFV Q
*D]GDViJL pV 6]RFLIOLV %L]RWWVQIRDN BV D SpJ MWNUWY]R & WYDNU D
ELRGLYHUJLWIiVL VWUDWPJLD +RYFQNNEW VWEYD DHW HHXRPR/JBWHKW D] p O
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JUDQFLV 5 $ +RJJDUW 6 3 * *XUQHIOIW 1$Q0 WEKRRE6KD @OHQJHY RI XUE
UHVWRUDWLRQ GHYHORSLQJ D PHWRRIGRROHRIW URDWDO WREG GGR @ HPUHID P H

JU\LUV . %ULHUOH\ * $ JHRPRUSOIWLRHSRRDEKHURUWRR Y HWN BWR
*HRJUDSK\ +

JU\LUV . $ 9%ULHUOH\ * - $VVHVVLSRWH R MW LIH®R FRRUSKY. IF UVYHARYH
WUDMHFWRULHY RI DGMXVWPHQW |RUSOLH DQ \PTHYR HEZRH:@W H:WLOH\

*UHJRU\ .- 9%HQLWR * 'RZQV 3 : RUSKSORLQJWIR LMY FKPR QHO
%DFNJURXQG IRU SURJUHVV WRZDUGV D SDODHRK\GURORJ\ SURWRF

*XLGD -RKQVRQ % =XOHWD * $ QG YRS RRWPW R QDL B ¥ J B D GUDLVE DRIQ [
D KLIJKO\ XUEDQL]HG ZDWHUVKHGH @RV SO D Q BJ 5H Q WKQHO R HVQO D B
0DQDJHPHQW +

+DQQD (/ 7RPVFKD 6 $ 'DOODLUH &H¥LH%HRIQUMWWUIL®H HFRS$\WUW
TXDQWLILFDWLRQ S5HVHDUFK JDSV DQG (FIRORRIIRHQGDWLRQV -RXUQ

+DXHU )5 J/RUDQJ 0 6 S5LYHU UHJX\OXWIFRYY GKFOSRW HRQWMEBRO RRL

D VHPL DULG ODQGYV ULYHU LQ WKH ZHVWHUQ 86$% $TXDWLF 6FLHQF
+HLQ 7 6FKZDU] 8 +DEHUVDENU+6 1LEBEBEVXL , :HIUHOKRBWXY DQG &.
UHVWRUDWLRQ RSWLRQV IR U L'DHRR GEFQBIQFW RO RQKIHWIRKV DA XEWLE R QF
+RKHQVLQQHU 6 -XQJZLUWK G O0XKBUVW R ULFBHHOUDRP 6WHHYR L QR XME® \
HYDOXDWLQJ ULYHU W\SH VSGWHUBD W VRRLD WRRDQSWRR UBLYHU %D VL
+RUYDWK (. &KULVWHQVHQ -5 OHKDIIHQJOD+ SRIMIBDQWL B3O ZHW O BhQC
LQGLFDWRU IRU WKH FRQWLJXRXV 8QLWHG 6WDWHV (FRORJLFDO ,Q
+XD < &XL % +H : &DL < V /HRQ\W W L RQJ CERMDH/Q RVIL DUH WKIZ D W H U
GHOWD (FRORJLFDO ,QGLFDWRUYV +
+XOVH ' *UHJRU\ 6 ,QWHJUDW L QRIUDMALLRIL HEUFE-D QQ(W R VI RVRHS/O D L
-DFREVRQ 5 % -DQNH 7 3 B6NROG - - FROQMGGERORWLR QWY G Q HRIFRWLRI
IORRGSODLQ FRQQHFWLYLW)\ LQ/RZKIIKOV\DRNWUH UH T HIL Y 8165 VIMWB P
DQG ODQDJHPHQW

.DSLWiQ\ % V]HUN '"HPRJUIILDL )RJD®R P WWD W&+ QWD HYW p INWOGDRSMH
.DPS 8 %LQGHU : +|O]O . 5L Y®I WD WK\DHEV. WIDHAD W RLQQL WHRWR.RQ \ D QQ Y
ORQLWRULQJ DQG $VVHVVPHQW +

.DXIIPDQ - % %HVFKWD 5/ 2WWLQJRJLFDONSIHQ@VSHFWLYHQ RHFRIOSD U
UHVWRUDWLRQ LQ WKH :HVWHUQ 8QLWHG 6WDWHV )LVKHULHV
LQFVHV % 1DJ\ *\ $ VIHIHGL BOOK[ILDAD W b RQ VO RRFMi INR]HP SR
)JOGUDM]L .|JOHPpPQ\HN +

. XUZDGNDU 6 /DPEHUW % %HUDQ OHURIOEXRQ . - /DDENKW - ' +LEREQ
(YDOXDWLRQ RI HFRORJLFDO | RW WHK\HV B U LRQ G VWLR BMOL&R QDBIQ® UNH V W |
%DVLQ ZDWHUVKHG :HWODQGV (FRORJ\ DQG ODQDJHPHQW +

IyF]\ $ .DSRV iUWHUpQHNi M|INRCRRRD LRI IpDIH QWA 03$ GRNWRUL p

/YyF]\ ' 'H]V - &]LJIQ\ 6] *\HQL]VHDGiV]3LUNKRIBHKDELOLWDWLRQ S
'UDYD ULYHU IORRGSODLQ LQ +XQJDU\ QIHVUHY BH \BRIREFFHHI\G DQI3/ : H W ¢

ODFIDUODQH :: OF*LQW\ & 0 /DXE +eJK UHMROBWGERQ ULSDULDQ YHJ
WR SULRULWL]H FRQVHUYDWLRQ DQGUBNWRRDBWRRQLOFRQRIASDLU

07$ gNROYJLDL .XWDWyN|]SRQW 2URBE L@ UMD ¥ DMIKINWY +QD HKVOW]BW IHMOHV

1DJ\ , 5 1RYiN 7 - $ IRO\yYt] UHKDRELODRWDF b)Y QHRDPHOMN PIHIMBRHQ p
)JOGUDM]L .RQIHUHQFLD DEV]JWUDNWN|WHW 6]HJHG S

1DJ\, 5 1RYiN ¥ KD]DL YtJIRO\iV KHO\UHiOQdVRNGIRRDORAKDV]QjQD Wi

1IRUWRQ '- :LFNKDP -' :DGHRPBV .XQHUWMSK 3 $ WPLIHWHK R G DI® LY [F\R
RI UHFRYHU\ SRWHQWLDO QQSOMSIQIUHG @DWLHR'Q RHHYWERO DW QR JHP HQV

29%ULHQ * 5 :KHDWRQ - )JU\LUV . UDAUOM 3 ORRIGIHY & % $ JHI
DVVHVVPHQW WR LQIRUP VWUQWHQ L FL WUKIHD R LGHBVOMR YDWN. R RK O T
2UHJRQ 86% -RXUQDO RI ODSV +

291HLOO 03 6FKPLGW -& 'REURZRONGH &30 8+DZNL@HQWII\LQJ \
ULSDULDQ ZHWODQG UHVWRUDWLRSS HS SQJINTDQWIDRQ 5R I HDU PR B AIOQ W
(FRORJ\ 6 +

2X\DQJ 1/ IX 6/ :X %) =KX -- - HYWRUDWLRGWGDOGEWOLW\ H
ZDWHUVKHG VFDOH + $ FDVH VWG JK® %5YMWWHDPRRHGLKH (QRQURQ |

+

3DQ % <XDQ - =KDQJ ; XDQJ <DQ&KHQ/L =/ =KDR 1YLMNZ RI $

HFRORJLFDO UHVWRUDWLRQQW HEKRQ@MW XRIYDLAR - OXUVQ DO HRILFHE VP HQW -
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5XVVHOO *' +DZNLQV & 3 271HLO®G LQ3VHOHFMKHQURQAM IRY IRU ULS
EDVHG RQ K\GURORJ\ DQG ODQG XVH 5HVWRUDWLRQ (FRORJ\ 6

4X < [XR & =KDQJ + 1L + ;X 1 ODQGORGNWIRQD MKH EH\EDVHG
DQWKURSRJHQLF LPSDFWV LQ 6DQMLDOWQJ 30D1xQ &KLQD (FRORJLFD

6FKRRU 00 :ROIHUW + 3 0DDV * - OLBGGHONRBRWH®WLD® EIRKWN | O-R
UHKDELOLWDWLRQ EDVHG RQ KLVWRWYLBED®& D WK H G GY SIWHSKLIMA G\ h
,Q ODUULRWW 6 % $OH[DQGHU FLSIOGQDU)BBEEROBKAV 6{MAH DG

*HRORJLFDO 6RFLHW\ /RQGRQ SS +

6FKZDU] 8 $ OXUD+'UiYD+'XQD KDWIiURQD VBE]HOY i8MXP&ROWHIROJUHK L
OHKHW VpJHLQHN YL]VJiODWD D |RIGNBIRL Lp YV VJMIRUJIO DO U+ OH VB KN}
)/89,86 %pFV S

KL 6 &KDQJ < :DQJ * /L = +XBh <=RIQX ® +XD®QJ /L 30DQQl
WKH ZHWODQG UHVWRUDWLRQ SRWHHGLED (BD DG RUK WV OID YG DEVLHD I
LQ WKH 6DQMLDQJ 30DLQ RI &KLQD 6FLHQFH RI WKH 7RWDO (QYLUR

6LQVKDZ 7 $ 6XUEHFN & 4 P OF WV VRIVVR BUDWKIHQ G H F B WHRW\V S R W
ZDWHUVKHGYV -RXUQDO RI (QYLURQPHQWDO ODQDJHPHQW +

6XULDQ 1 =LOLDQL / &RPLWL ) &KD@QHO PGEBERPHQWY DQG DOWH
IOX[HV LQ JUDYHO EHG ULYHUV RID@®® VOK R DWW URQ,W DRO)  FHR/QHW
5HVHDUFK DQG $SSOLFDWLRQ +

9t]J\&MW JD]GIiONRGIVL 7HUY $ 'XQDUNVJH&MWJI\RBWDIRJGVPNRGIiVL W
KWWSV ZZZ YL]XJ\ KX

9t] .HUHWLUIQ\HOY $] (XUySDL 3DUQDPHQWQ@VHD 7DQIRNWYEHU D VY
WHUpPQ D N|]|VVpJL IHOOpPSpV NKWMASN L QHINU PGIH K Bl WIRFS]DVHXy O

"KLWH ' )HQQHVV\ 6 ORGHOLQ®G WKNWRUDWER QLSRR WRH QW MDAD D W
(FRORJLFDO (QJLQHHULQJ +

) ,QWHUQDWLRQDO $VVHVVPHQIO RDORKH WHWW RQXE HR QQER WHIX
"RUNLQJ SDSHU IRU WKH 'DQXEH 5LYHU %DRUQDWRDO '¥IDH®Q DR SO G

<HDNOH\ -$ (UYLQ ' &KDQJ + *UDQHN%WYRZQXMRRV\Y W BIRD\QHEDAL FH

RI VWUHDPV DQG ULYHUV ,Q *LOYHDU “RRGWBHHQERBRG O05LY HAKRPV
5SHVHDUFK DQG PDQDMHPGWMWUNRYLWKW (GLWLRQ -RKQ :LOH\ 6RQV

=KDQJ % <LQ / =KDQJ 6 /LDQJ DQG ORVW IDPDAWLRY REVAHRWUDWLRQ
<HOORZ 5LYHU 'HOWD 6KDQGRQJ 3URFDQRH FRSEZRDWLRQKEDWVR KL
(QYLURQPHQW +

=XR 4 +DR 0 =KDQJ = -LDQJ / SS\$MWHW PGI@MW RN VDIQHL-ODVHJUD
ULYHU KHDOWK DQG KXPDQ ZHOO EHLQ&ZKE GDVHDVWWXG\ RI WKH <HO
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6]HQW ,VWYiQ 8QLYHUVLW\ 'HSDUWPHQRDRILFO® GVFDSH 3URW|
%XGDSHVW 9LOOIQ\L ~W H PDLO HUGHLWLPL#JPI

. H\ZRUZOVWHUFRXUVH UHKDELOLWDWLRQR UH\D/ORWORWPLILRQ RBLSRHIWMDVDX Wy

'XH WR WKH ULYHU UHJXODWLR® @8 UNKHFBQ ILDLYRU B EO/HL QP SOGIDW R K X
ULYHU ODQGVFDSHV ULYHU WRXNOWR QDWXRIGY F\R R Y WUWDW H R WFD QG N F D
DQG DHVWKHWLF SXUSRVHV DUH EGHRIPUDOD PRKFG/R QR OLH\P KDY W DEEH
UHFHQW GHFDGHV WR HVWDEOLVWKWMHHZWRG O R/WU RV WKL B K IDR/QY HF R QEGRLM
WKH SRVVLELOLWLHV IRU UHVWWUQWILBRBRWRUWH \OX MWKBESOHWM @\® G/ WK
WKHVH VWXGLHY DQG WR UHYLHZ WKGJFRIQFN B WDMQ R @ KB\R WRIQW RD G HEL
IRUHLJQ OLWHUDWXUH $V DDOHRIXOW RW KMRKGRORVHBWHARUDGWRWUPLQLC
ZHUH DQDO\]HG 'XULQJ WKH UHYLHZ RD QWX i DRV RF ONHOWH VI & B © V H\8 HW K
H[SHUWLVH WKH VWDWHG JRDOWVIWK H HVBISRGE M G DHOM® GVKIHW H R Q OXQ @ LOR
WDNHQ LQWR DFFRXQW 5HVWR UDDWLVRLY \BLRQA HVY MVH. IFR PG IDWDLV/R B RRJIH WKHKAD
PHWKRGV UHYLHZHG ,Q GHWHUPLQLQ FRPARR®E DD W LLR/QWSR WEHHQWL DI® DW K
EDVHG RQ QHHG DQG VXLWDELOLWWHVRURWLRR SEDRKGWRQH QBHUHKED D ¢
UHYLHZHG PHWKRGV ZHUH PRVW @RI HFRDW BIGF VR WHVHN B EDWHLYRHP FQDW J H
VHWWLQJ HFRORJLFDO UHVWRUDWLRHWMRUBWIMRQ WDHRRWUYSKROR J L
UHVWRUDWLRQ WDUJHWYV 7KH UHYL HAH/GWRHDWRRBY SRW E6WHLE UGEQ Y
H[DPLQLQJ DUHDV RI GLIITHUHQW RUGWKRU RO RWRIGYSHUELDR NUDRIEU UD QHR E
VWXGLHV KDYH H[DPLQHG ZKRG B LWW HSPRQV L\YKRIUHY R PX® B UR@® DVSHF)
ODQG XVH ODQG FRYHU K\GURORJLFR®D GLHMRRRIS IORGR OLPL /L 8 FRIOR)
PRVW RI WKH PHWKRGV 6SHFLIHADEHFVOWD QG 8FHDSH ® WK DWHPRVDXOU SD U
DV DHVWKHWLF DVSHFWV XQLTXHMS ® DQNUEREXUMD QWHNDRQEH O\DWQGW F
UHVHDUFKHV DLPHG WR GHWHUPUQHHW K HS U HR/DWROD VRICR @ KSHR W M Q V@ DUQ. ¥
LV EHFRPLQJ LQFUHDVLQJO\ LPSR QWIRIMH QV\R LOWRH UW K € HX WEKBIQU B IVYNHRILY
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$OVy 7LV]D YLGpNL 9t]«J\L ,JD]IDWyVil
6]HJHG 6WHIIiQLD HPDLO IHKHUYDU\L#DWLYL]LJ K
6]HIJHGL 7XGRPiQ\HJ\HWHP 7HUPpDWMND)|TOQUMIN pV *HRLQI
6]HIJHG (J\HWHP XWFD HPDLO NLVVWLPL#JPDLO |

XOFVV]BYQOWpVELINDLW OHDUQ KXOOiPWpUL YHIJHWIRNLyYY BOWBRQV /L'$5 SF

gVV]HIRIJGP XWYEEL pYWLJHGHNEHQ YpJEHPHQ WNR[UDRN]HWW ipNU D/ i DV DK
KXOOiIPWHUPQ MHOHQW VHQ Q WW DUROWY @\]] W H O/NKG V VH VD B HO1] KRIQIWM!
$ SUREOpPPD PHJROGIViKR] HOHQJHGWHWRHWH DG QNBI JFIOGMH p&d/p X Q&
WDQXOiVRQ DODSXOy RV]WiO\R]iVL ®@PSVHLp WL GRMWRRIYV Dp VDWW H 0 BKIQO | |
EL]WRVtWKDWYyN D KXOOiPWpUL WHIMX\O P LQ VE NG JBI @ [N pQ APHWCH VS UH S U H ]
SRQWIHOK VWDWLV]WLNDL SDUD P WHW HH®EWRQRY WEWD @ X DDIMMEL HJ\ GH QW
VHJItWVpJpYHO RV]WiO\R]JWXN D NDSBRQYWRVNGH QO®\N MW H ] W)@ YR U HWP
YDOLGIOROG FURVYV WBHOKGDMWIMRQONDOPD]WXQN $] DV HOUMPU P KXW « W HRIH G
VRUIQ YDOyYV Q|YpQ\]HWL NDWHJy Y poDW VDL GN Q W BV ¢ UIIDi N & VD Q VY GHRWWAD
YHWHWWeN |[VV]IH $ NDSRWW HUH GFP® \W|NHW HAW NN Y$ Y H BHN O VP i MOUQQ i |
RVIWiO\R]iV SRQWRVViJD YROW

%HYH]HWpV

$] iUWHUHNHW pV D IRO\WPHGUHNHW D ]VHi®RVYORO NI [ & CPWN Vp
DPHO\HN PHJYiOWR]J]WDWWiN D IRO\WUHQGV]HQ HGpV]PRHN
pJKDMODWiIQDN pV WHU+sOHWKDV]QiODW QRN ¥ WO W R Q& B QOP|
IHO*OP~OWiN D IRO\YV]DEiO\R]iVL pV iUYt]PHQWOXDPDW P
HUHGPPQ\HNpSSHQ QDSMDLQNEDQ D KXOOiPWHREBWH®LDO
IRO\DPDWRN DPHO\HNKH] N|WKHW HQ D] iUWpUL Q|YpQ\]HW

$] iUWpPUL Q|YPQ\]JHW MHOHQW VHQ NEDISRURYRWMWD 3 OGS K {
PHQWpQ V]JHUHSHW MiWV]LN D SDUWRN PHJN|VWOMHENE DHE|
iUWpUUH iUDPOyY Yt] VHEHVVpPJpQHN FV|NNDH GWDRWENMPHQW
HOV VRUEDQ D IRO\YyKiWDN NLDODNXOiViwW BWIRO\iVRO MDGD L
D] iUWpU EHOV EE UpV]HLQ D iV V]iU~ Q| QU PHPW iV OIS PHW

VHEHVVpJpW 5iWN\ pV )DUNDV =HOOHL pV 6]LHEHUW
*HHUOLQJ HW DO PV H]JHQ NNXPXDWF Dy D ] PilUQW i) DYWH WW It
DO .LVV pV 6iQGRU

$ IHQWL IRO\DPDWRN HOV VRUEDQ D]]DO KR]KDWyYN |V
NXOFVIRQWRVViJ~ VIHUHSHW W|OW EH-XDpVEWQUD U]&HLMQA
PDJDVViJiQDN DODNtWiViEDQ -DORQHQ HW\DDLV]D PHW pQ
EHQ pV EDQ LV PHJG OW D] HV iUYt]L YHNRQIG tJ\
FP UHO HPHONHGHWW .LVV HW DO D WLNREHY PVYt]
9iULQp OLQGH] D] iUWPUHQ EHN|YHWRRHW i O/M R H \QFONHU DI
iUWpUL Q|YpQ\]HW PLDWW D] iUYt]QHN NEV]HP BPHQHPH WRGLEE
NDO .RYIiFV pV 9iULQp 9pOHPPQ\*QN V]HUWHLOD WUMEEH C
pV PHGHUNH]HOpPV pV D] HIW WiP RKID®}V KO VW VIVH D\QJ i 10 D SWMRIN
HQQHN HOV OpSpVH D] iUWpUL Q|YpQ\IHW WHSGIHDINB]p&
OHJPRGHUQHEE PYyGV]HUHN VHJtWVpJp YRI®D W IDIOWp IHOG'R6 J
UpYpQ
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$ Q|YPQ\]JHWL WtSXVRN HON+O|QtWpVpUH D] XWNHEELO WY W I
NLIHMOHV]WpVUH DPHO\HN /L'$5 IHOP pHUpVRN VRRE W N DV HLY
(JHNHW HOV VRUEDQ HUGpPV]HWL pV |[NR®XILDBXGIXWBEWIDRNE
NeO|QE|] VWDWLV]WLNDL PyGV]HUHN [} i3 SHN QH N €0 UQ WY & MAW
/L'$5 SRQWIHOK DODSMiQ +HXULFK pV 7KRPBDO K D/Wi$BRDWE
PHJ D] HUG W DONRWYyY IiN EL]JRQ\RV SDUDPpiWRPHLW1 3OV VH}

HW DO OpJL /L'$5 DGDWRN pV WHUHSLHIHD P pVp&HW HN
HUGpV]HWL SDUDPpWHUHLW SO W|U]\WWNRVPRD NIWHW R W@
-XQJ HW DO OpJL pV WHUHSL /L'$5 PppVUpV HNWH ® DY B R/

ORPE DODS PDJDVViJ ORPE WpUIRJDW WWLHN il NpW Y0 PpA
PyG N|[][WWL VWDWLV]WLNDL NDSFVRODMRIWGDWREKROXWIHN R
RV]WiO\R]iViIW PXWDWMD EH JpSL WD QXGVWID OH Q IO @ ¥H \Di )
HW DO QDJ\IHOERQWiV~ GUYQRV OpJL /LW MO P K P W &
IHOPpUpPVHNNHO D N+O|QE|] IDMWiM~ ERNURRMWIONKR]QSWp\
IHQWL NXWDWiVRN EiU PiV pV PiV PYGRQ NOHIODWLHR P\ i \D ]
SDUDPHWUL]iOiVIW D]JRQEDQ iOWDOIQRVDQ HOMRBWBKID WYy
NLVHEE WHU*OHWHNHQ ORNIOLVDQ DONDOPD{XDWYBE QD
WHU OHWUH NLWHUMHG PpUpVL PYyGRN FVDN NRUOiIWR]JRWW

$] XWYEEL pYHNEHQ D /L'$5 DODS~ Q|Ylp Q\JHWiB D WRIN WR
HONH]GWpN KDV]QiOQL 3pOGiXO 9HWWHU HVE WO/ pJ& ! HJI\ ¢
SRQW@®pJL /L'$5 IHOPpUpV DODSMiQ KDWiUR]\WiNND-BIF B RCR] W
pV D YR[HOHNEHQ PpUW YLVV]DYHU Gp@HN VIpUHWD D]®D S KRC
Q|YpPQ\]HW PLO\HQ PpUWPpPNEHQ ODVVtWMDKD YWUDXDR S DAWP BG
KDV]QiOWiIN IHO PDMG D PRGHOOH]HWW X®DWPIHQW V |\
WHU*OHWKDV]QiODWL WpUNpPS DODS M Qi VPP SWRYADN KRR HD C
IHOPpUpV DODSMiQ YDOYViJK&EE HUHGPpPQ\HMNBDRDSIWDN (
VS FVHUMpPN iUWpU pUGHVVPJEHQ EHW|OW|WWWHNNHSpW KD

OLYHO D 7LV]D PHQWpPQ D V]i]D G W EHM@Q MM \W B\WMHIS VMR
YiOQDN D] LQYD]JtY Q|YpPQ\HN D KXOOiPWpU PHY® QN WL
KDJ\RPiQ\RV WpUNpSH]pVL DGDWRN DODSMiQ WLL\p\W GHW \Dp3
DODSYHW HQ ODVVtWMD pV PDJD VWM DWBI]O M\ ] WNHWO HY p
QDSUDNpV] DGDWRN OHQQPQHN V]*NVpJHYHNWD IS FiHBH QIN'Y
KXOOiPWpUL iUWpUL Q|YpPQ\IHW RV]W iXOWR P\DIW D]pOW / LHEKEG R4
UpYpQ +DQJV~O\R]QL VIHUHWQpPQN KRJ\ D Piy¥G VIHHQRHID \OWM |
YpJH]QL HVW.QNEHQ D] RV]JWIiO\RN D | EE Q|YpQ\]JHWL W
QHPHVQ\DUDV J\DORJDNiFRV «OWHWHW W GON DDJ] DDV/X WURW PWMLL
RV]WiO\R]iV PyGV]JHUWDQIQDN UpV]OWWWY VEBIP XL QW DM H W<
RV]WiO\R]iV HOYpJ]pVH pV D] HUH G P pi \KHNO U MM Nl B QIg-M H O gLV 3
VIHUHWQpPQN HJ\ RO\DQ PyGV]HUW DMiRIYNQ@W NPIS&DWID K
KHO\HQ D Q|YpQ\]HW iOODSRWiUyO pV OLRHEHIHMD WKR W
NJQQ\HEEHQ PHJWHUYH]KHW N

$Q\DJ pV PyGV]HU

$ PLQWDWHU+<OHW OHtUiVD
$ NLYIODVIWRWW KXOOiPWpUL WHU+sOHW 6]HJHGE ©\D $\VIIDN |

NP iIEUD ,WW D KXOOiPWpU iWODJRV WHGHVVPIBDJIR)
V]pOHVVpJH P $ PLQWDWHU*OHWKH] N|]HOVIDEE BQI0OQiVY
FP PtJ D OHJDODFVRQ\DEE FP D Yt]JPpUFH QXN OSRQV

PpWHU $ KXOOiPWpUHQ FP N|U-OL YORHM®DVDiPLEYG XD
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PLDWW QDJ\RQ ODVV~ PDJ PV EUYt]JNRU D W|OWpVN
PDJDV Yt]JRV]ORS NLDODNXOi{ViW MHOHQWL D KXOOiPWpUHQ
$ V]i]DG N|]HSpQ NH]G G V]DEiO\R]iVL PXQNMDWRN

iUYt]YpPGHOPL W|OWpVHN pStWpVH NMHDHQW V P LYQ @D R\
WHU* OHWKDV]QiODWIiEDQ .LVV HW DO  VEWHS$) 6 BWRNHW F
OHJHO N pV V]iQWYyN YiOWRWWIiN IH@EHQ D ]VHiJBGWHHWY O HWOH
DODFVRQ\ PDUDGW $]RQEDQ D] DV pYBNHEHHUG WHDOVK W
DUIQ\D I|lOp Q WW PtJ QDSMDLQNEDQ DUiIQ\XN PHJKD
QpJ\W]HUHVpPUH Q WW Uuo UD D KXOOiPWpUHDIYHE\]
D] HUG NEHQ pV D SDUODJRNRQ D] XWYEELJtYYWL]HG
Q|YpPQ\IDMRN .[]*O+N D PLQWDWHU<OHWHQ NLHPHOHQG
iUYt]YpPGHOPL pV |[NROyJLDL NRFNi]JDWRW L@NRD®DS HLQY HD
J\DORJDNiF KDWiViUD D KXOOiPWpUHIQ D]FiW| DN Wt] IVIHLE N Y]\
FP HV Yt]JVILQWHPHONHGpPVW HUHGP®Q\H]JED PLQWDWHU-O|

Tisza 185,8 - 183,8 fkm
N

Algyé

Szeged
Marog

N KM
0255 10

LY

iIEUDPLQWDWHU«OHW HOKHO\HINHGpVH
JLIXURFDWLRQ RI WKH VWXG\ DUHD

$GDWIRUUIV
$] HOHP]pVKH] KDV]QiOW SRQWIHOK OPHpNVVHOSNIXPOVEDYH I
WDYDV]iQ Yt]iOOiV FP DPLNRU PpJ QHPIMROW]BBRER]D
V]pSHQ NLUDM]ROYGLN D IHOYpWHOHQ $ AREBMINVG PRWWRVRI
NpV]eOW D YL]VJiOW WHU.OHWU O $ Olpy LY LV$FDNMHUP GU POR ¢
U[JJtWHWWHN D PLQWDWHU*OHWHQ |VV]HMVHQDO®FYRE \DH
SRQWRNDW D IRO\y Yt]VILQWMPEHQ OpYPDHDVDEEMN®HQWLP
PDJDV IiN ORPENRURQiMiQDN WHWHMpW MHO]JLUNHS VH'G5 P.
YLIHQ\ V WHU*OHWU O pV D Q\tOW Y®JIBQV]tQpt OWQBI PV pWN
OHV]&UYH D] iWODJRV SRQWV&U& VDB LDHRLPQ WDMA KN UB OYHLWW\HID C
KLVIHQ D] HUG WHU*OHWHN HOHPROWPK &Y &V QLWPEK I D G R/QW \Py
VIHULQW $ YL]HQ\ V WHU*OHWHNH®Q Rt¥R VB W W] \HIO & WHY
D IHOWpWHOQHN DPL WHKiW QHP URGWRWWY P QHOIIR]
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9L]VJIODWDLQNKR] D SRQWIHOK DODSMiIQ GIRFERHWWPRGH
KDV]QIiOWXN IHO $ SRQWIHOK W D GRPERU]DWPRIGWOOGW pV

(OHP]pVL PyGV]HU

$] HOHP]pVHN HONpV]tWpVpKH] D )XVLRQUHN W XD ¥JF0DSX
RV]WiO\R]y DOJRULWPXVW + G|QWpVL IiW + SH®LJ 3\WKRQ
N|Q\YWiU 3HGUHDJRVD HW DO |HO KD V]QVOIYHDIU@ tW Wk
PRGYWFHVLRQ7UH R&QW NOALYPEOUM GBBSMiQ PHIKDWIUR]JWXN PH
ID DOJRULWPXV LGHiOLV SDUDPRWEVHDQA/NYEE W KD i@
W|EEV]|U|V NHUHV]MR FRRVNFYi MYPYGIYWWHROHO $ G|QWpVL IL
OHtUiViW D] (UHGPpPQ\HN IHMH]HWEH QQ L \DP MUMVDIVIWMM * R L GBWD|
PHIJKDWiURJWXN D] HJ\HV SL[HOHN Q|YpQU B $MiQ SXYL\E i CAVD
HUHGPpPQ\HNHW

$] DGDWRN HO NpV]tWpVH D] HOHP]pVHNKH]
$] HO NpVI]tWpVLARURBODXP EDQ OpY G RPER U PDHWXPR® HIDADAN t W
iwW KRJ\ D )XVLRQ SURJUDPEDQ DD VOR)i BABLGW] XMt WK/ RIKIRQ K/
VIRIWYHU VHJtWVpJpYHO [3DG RMERLURBWILRG ABLO Wi WX P U D
DODNtWRWWXN PDMG B6)&,\ L' RE DSUDRUFVRIRRIE® QW RPUD NRQYHU YV
$ N[YHWNH] OpSpVEHQ /L'$5 DGDWRNDW QWDIHWERO PRy VAL
HOOHQ UJpVpW YpJH]WsN HO D NLXJUy P NVHINHN ppAH D @ D\BW]
P&YHOHWHW D )XVLRQWDESHRUIDIPFEFY@ ® YpJH]WsN $ V]RIWY]
PLQGHQ ODV IiMOUyO HONpV]tWHWW BJPIMH®KXO WVRD[DP K
PDJDVViJ pUWpPNHW YDODPLQW D YLVV]D®RD]EpVH NN ML
PUWPNHNHW D )LOWHU'DWD SDUDQFFVDO W RQOS\R§WR NBRW
WHNLQWHWWeN DPHO\HN PpWHUHVJP B OD\DV HO EBRWY N W
QHJDWLtY YDJ\ SR]JLWtY LUIQ\ED D V]yUiV pUWpPNpHOHN Wt]V]H

$ WpUEHOL IHOERQWIiV PHJKDWIiUR]iVD

$ IHOERQWIiV PHJYiODV]WiVD IRQWRV NMJGp®DRI]WKQ N K D NW
SRQWIHOK W~OViJRVDQ IHO OHV] GDUDER OY D RpMWB]UHHN HOH €
IRJQDN HON+<O|Q+OQL $]RQEDQ PLQpO QDJ\REE WpUEHOL IH
YiOWR]pNRQ\ViJRW OHKHW NLPXWDWQL pV DROQHG QDURE B
VIDNLURGDORP D WpUEHOL IHOERQWIiNQP B YiOiDW] /] R\K R P
iWPpU W DMiQOMD /DHV HW DO (1t V¥ WH DI DRDQ WWWR \y WX N1
DJW MHOHQWL KRJ\ D /L'$5 SRQWIHOK WERQWRWWUXNV DROHD
PDJDVViJD D FHOOIEDQ OpY OHJPDJDVDEE Q|YpQ\ PDJDVVil

$ FHOOIN VWDWLV]WLNDL SDUDPpWHUHLQHN NLV]iPtWiVD

$ NJYHWNH] OpSpVEHQ D Q|YpQ\|HWHW UNSUH$BDQWPQW ISR
V]iPtWRWWXN NL [ PpWHUHV IHOERQW MFUEIQ H KNUQS|INE D Q
VHItWVpJpYHO $ EHPHQ IHGYpQ\HNHWRDPVIIPY¥ SR BRI
MHOHQWHWWH $ SURJUBRPEDQWEBHEIDMVYPY WYIDQ WJUpVSRQW
LV DPHO\ DODSMiQ D VIRIWYHU @M B D WMJ PHtWHILD HDV FRVGDE iHNGE DI
YiOWR]y pUWpPpNpNpW SO HOV YLVV]DYHUiG p HIN \Di@Q\p DD X Q
PHIDGRWW PDJDVViJL W|/UpVSRQW [|O|MW\H WSE]HHU GP N VR I\ MO
YiODVIWRWWXN HOV VRUEDQ D]pUW PHUWO MBEWQ \DH WD DI
ORPENRURQD V]JLQWW O pV FpOXQN D J\DORHDNG#O | QIMWDO H
YROW $] HUHGFNVYRUWOERPEDQ WiUROWXN HO D] HUHGPp
YRQDWNR]y VWDWLV]WLNDL DGDWRNDW $ SVWIRUIID FY i D WP
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V]iPRO NL (EEHQ D FLNNEHQ QHP UpV]OMNHH]NEHI) FVDIN \D ¥
PXWDWMXN EH UpV]JOHWHVHQ DPHO\HNHW QD WHN P UBHRH QDOp
G|QWpVL IiKR] KDV]QiOWXQN IHO

$ ORPENRURQD FBQRS) UHQ&HS UWJWLR VD VRUIQ D SL[HO
iWODJ pV D OHIJNLVHEE PDJDVViJL pU@pDN HLHIKND D RE B |Q\E P b
PDJDVViJ N*O|QEVpJpYHO > iWODJ PLQ PD[PLQ @ @F*DXJK
QDJ\REE D PDJDVViJN+sO|QEVpJ D] iWODJ p V HE E DI L5GP pplUMHN
(] D SDUDPpWHU XWDO D ORPENRUR QD WHWHEEp §VHV MIH U F
ORPENRURQD DQQiO N|JHOHEE NHU+O HJ\PiVKR] DHWWQDJ p
D] LG V WDJROW ORPENRURQiM~ IHKpU Q\DUDQWRWN UXJ D N
ILDWDO VXGiU ORPENRURQiIM~ QHPHV Q\DUDVRN DOLJ pULN
D U/YLGIeY& J\HSHN HVHWpPEHQ D OHJQDJ\REBDN PP [LPWPBENH |
PDJDVViJ VILQWH PHJHJ\H]JLN H]JHQ RV]WiO\ HVHWpPEHQ

$ FHOOIN PDJDVViJL pUWPMNNBYMES GHYQUOVNEDQ OpY |[VV]
V]yUiViQDN NLV]iPROiVIiYDO NDSMXN PHJ $ \PPUDW VXWNDO
GLYHU]JLWiViUD D]D] D ORPENRURQD YHUMOL 0iDSR VW B EROMW
VILQWHQ W|P|WWHEE D ORPENRURQD DQQiO KRRRDQIHEE D
NLVHEE V]yUiVpPUWpNHW NDSXQN $ PLEHQD\DAUNRKYWHQQDV B\
SRQW D WHUHSHW YDJ\ D J\HSHW UHSUHyERW\ MPtJ DDV JiyJuV
l+]JHVHN HVHWpPEHQ D V]yUiV pUWpNH NpW QDJ\ViJJUHRGGHO
PUWPNHN P DNLWHUMHGW ORPENRURQIiIM~ IHKpU Q\DUL

$ FHOOD PDJDVViJL pUHKBO®HND]WDMHOHQWL KRJ\ KRO Y
pUWpPN DKRO D FHOOiIW UHSUHJHQWIiOy SRQPWRN DDUiQRIV L
.LV]iPtWiVD VRUIiQ D] DGRWW FHOOiEDNWDWWMR]Y EDR Q WOK®IK
NLYiODV]WMXN D KR] WDUWR]y PDJDVViRWUMWHOHQWLDF
PLQWDWHU*OHWHQ SpOGiXO D] iUWpU IM HeQHDMN ¥ H QM Pl 19 DK-DR]
IROWV]HU&HQ PHIJMHOHQ IHKpU Q\DUDVRN iWODJRV pUWQpN]

$FHOOD PDJDVViJL pUMHMBIRHND YIMWR]y pUWpPNpNpW D
WDUWR]y PDJDVViJL pUWpPN MHOHQWRN HINHW tWWR ¥ B DV B H QQG E
NLY{ODV]WMXN D KR] WDUWR]y PDJDVViJ pUWpPNHW

$ FHOOD PDJDVViJL SRQWMDLQDN HORYBYINHFWDEPWMP QB N H
OpY SRQWRN PDJDVViJiW UHSUH]HQW QDYDMOWRN.FCA MW U .UM HA
PHJ 6]JLPPHWULNXV HORV]OiVQDN WHNLQWMWW SpPHEOXQH N
IHUGHVpJH QXOOD $ SRQWHORV]OiVJIREBE H\ppOW WN EDVJ LB PNH
pPUWpPNHN KDWiUR]]IN PHJ +D D NLXJUy pUWpNMMNDN] DA N RVF
IHUGHVpPJ pUWpPNH QHJDWtY OHV] PtJ KN D BB QOIWHORW pOIW D
pPUWPNHL DNNRU D IHUGHVpJ pUWpPNH B\R]JLWWY NEHV] $SRILL
IHUGHVpJ MHOOHP] D ILDWDO QHPHV Q\DUDVEBREBNRWU R QX (
QHP JiUYyGRWW W|NpOHWHVHQ tJ\ D IHOWR S RQM/R § DIV B]i
FV~-FVKDMWiVDLUYO YLVV]DYHU G DGDW LI QI M DUHN phyWwWp NEY
IHUGHVpJ pUWpNH DODFVRQ\ KLVIHQ QR WMIG@MBMW N |
D] HI\HQOHWHYV IHOV]tQW DGMiN YLVV]D

7DQXOYWHU<OHWHN NLMHO|OpVH pV D Q|YpQ\]JHWL WtSXVRN
$ WDQXOYWHU*OHWHN NLMHO|OpVpQHNRABYtVORGEY HN|YQW\
WtSXVRNDW Q\tOW IHOV]tQ J\DORJDNiFRDUDR/]yYW W h DV D:QHC
IHKpU Q\DUDV $ NDWHJyULiIN HO JHWH V \PIHUEID WVURD M DV RIRN
(UGPpV]HWL :HEWpUNpSH KWWS DODSMiQ YpJH]WeN
7HUHSL EHMiUiIVRN pV D UHQGHONH]pVUH i@0Oy RUWRIRWY
SL[HOPPUHW& WDQXOYWHU*OHWHNHW MHO|OW+QN NL PLQGF
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GDUDERW D] DOJRULWPXV V]iPiUD $ WD QXN PWH D KHRWH K
OHKHW OHJWLV]WIEEDQ YiODVV]XN NMLDiGHBWMNWRWWUD DPS
KRPRJpQ OHJ\HQ IHOV]tQIHGHWWYVpJ V]HPS RBQKRWIEYOQ B HQ
NLYi{ODV]WIiViEDQ VHJtWVpJ-QNUH YROW DR GRW WRIR®/HJH{ O O+
Q|YpQ\]HW PDJDVViJL pUWpPNH YDODPLQMiI OX QDYODN MDN H
NeO|QE|] Q|YpQ\]JHW& FHOOiINUD HOWpU ESRDWBSDBBPRPWRNEF
MHOOHP] HN PHO\HN My NLLQGXOiVL DODSRW Q\~MWRWWD N

fiatal nemes nyaras nyilt felszin fehér nyar, artéri fiizes vizfelszin drtéri fiizes nyilt felszin
14 m O0m 27-14m 0m 12m 0Om

i ,
[ sl f

P 50 100 by
IEUPO|QE|] QlYpQ
JLIXUSIDULRXV YH

b n ! ® s SRR bk 15 NN

\JHWL NDWHJYULIN PHJIM H®HQW L N PS/HLO$ B VS B R R/U MR
JHWDWLRQ W\SHV UH SUHV$5Q SRILG B\ MDKRK & H D O/ G FIDA
DSSHDUDQFH RQ WKH RUWKR SKRWR

$ Q\tOW IHOV]tQ WtSXVIiED D] DODFVRQ\ IMW&HNV LD O\W\N Y
FVXSDV] IHOV]tQHN SO V]iQWy WDUWRUQEBNV ‘D HSBIW ]I pRLH
W|OWpVHNHQ IRUGXOQDN HO OLYHO POW $5 ]iHUDN pDV HIOV MR
SRQWRN J\DNRUODWLODJ D IHOV]tQQHO HYpNDHIW LPRD J DIAVI
pUWpPN P N|U.OL $ J\DORJDNiFRV WHU*OHWHNHQVNIVLV&U&
PDJDVViJUD NRQFHQWUIOYGLN D ORPENRURQD WHWHMH FV
KHO\H]NHGQHN HO D J\DORJDNiFRV IHOV VPLQWHWE-BH PD 3P VU
D MHOOHP] D] RUWRIRWYQ SHGLJ D EDURDWP QURNDIE VS Bi]
1&]1iINDW $ QHPHV Q\DUDVRNDW HJ\HQO VRUNJJIEHH Q/KIHOM S
YROW H]JHNHQ WHU+*OHWHNHQ D] HOV YLW/]DYBIU VRN R \\D]
SRQW YROW DPL YDJ\ D Q\iUIiN N|]|WWL RE®R R Q DOWHHW H® |
$ /L'$5 SRQWIHOK Q MyO OiWKDWy J\pU i IN[JFBHNH] H @ M| | K CDpNE
OpY SRQWRN PtJ D] RUWRIRWYQ KRPRJpQ ORPENRURQIMX!
HON.O|QtWHWWsN D ILDWDO QHPHV Q\DUPD JODWWHW YpQ\RNH\
IHMOHWOHQ iJVIHUNH]HW pV QDJ\ VRUWIY RIGRWi JD DS M[HH@®HPL
DPHO\HN HJ\HG+0iOOy DODFVRQ\ IiNDW YD JXQ\PRBDYRN Di'® WM
D I«]HVHN N|]p pNHO GQHN EH HOV]yUWDQ K{W VHIUNEGWV]il
iUQ\DODWRNNDO pV QDJ\RQ MHOOHJIJHRBW RiURAMYQN pIYH B/ Wik
SRQWIHOK Q LV
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$ G|QWpVL ID OpWUHKR]iVD
$ NLYIODVIWRWW WDQXOyWHU-+OFHVWHRN PYWORAED/QWEP N Q W HVD
DPHO\VEHQ PHJDGWXN D Q[YpQ\]JHWL WtSXDRNS QUL PILWHRWH D
QHYHLW LV

$ NJ[YHWNH] OpSpVEHQ D G|QWpVL ID DOJRU DY RXOHP N U
HVHW<QNEHQ D FHOOIN DWWULE~WXPDLQ DODSX®PRNQWpV}
NLYiODV]WiVD pV D] HOYiODV]Wy pRWMN \P]HR DI W LURQIMDU H\WF
W|UWpPQLN $ V]pWYiODV]WiV FpOMD KRJ\\FONDWJWDS MXINE $
iOWDOXQN KDV]QiOW G|QWpVL ID D *H®LY iLODOH WP @ D SWiNOH K Bi\
J\RUVDEEDQ IXWWDWKDWy PLQW D] HQWOWEQW D PRLK- VPP
NeO|QEVpJ D] RV]JWiO\R]iV SRQWRVViJiW W HNLIQ WPYLHD \ HBQ * L ¢
YDOyYV]tQ&VpJIJHO UDNXQN HJ\ SRSXOiFLYEyOH®pa&HMWWOEED
*UDEPHLHU pV /DPEH $PHQQ\LEHQ pUMBpNMpQX R P IV HJ] M
WLV]WiQ HOYiODV]WRWWD D OpWY® Nit¥Y DRV]W HOAVE UDV WNH GIN
PpPUWPNEHQ GLYHU] RV]WiO\W MHOHQW

$ G|QWpVL ID SDUDPpWHUHLQHN EHiODMW.i® VW DBRAEKRO® D W L ]
VHItWVpJpYHO ILJ\HOHPEH YpYH D G | QWG MIW PV R D [L PilDY. }
PLQLPiOLV HOHPV]iPiW pV D G| RVRHWELVIDV PHNHKOML QRN \WE
HOHPV]iPRW $ G|QWpVL ID PD[LPIiOLV PYR\YWEHCD j®/OVARND DP |
ID $ G|QWpVL ID OHYHOHLQHN PLQIDPi®RV\HOE P WOMP PP D
PLQLPiOLVDQ D G|QWpVL ID OHYHOHLQ HDO HPYRIP]\8HGLID DF
KDWiUR]]D PHJ KRJ\ PL D] D PLQLPipPQ\WHRQ HPBEA] iR V PAPILO PR]d VO
PDJD XWiQ $] LGHIiOLV SDUDPpWHUHN DN Y PHDDIGWXIER ] HR
PUWPNLQWHUYDOOXPRW PD[LPiOLV PpO\RpQLEiOLRLHPRVIN
pPUWPN = pV HIHQ LQWHUYDOOXPRNEyO LNB UD B\ RQ R VID
G|QWpVL IiwW KR]WD OpWUH D WHV]WDGDWRNUD YRQDWNR]yI
$] DOJRULWPXV SRQWRVViJiQDN HO O HEX QLW W B CHID OIRHDJ] &
PHO\HW V]pOHVN|U&HQ KDV]QiOQDN D JEBPR WEEXDIWRY IS$HR
YDOLGiIFLYV WHFKQLND LV OpWH]LNHWH MV PW D DRIQAH CGHNR\M O
YDOLGIPWGRIHU OpQ\HJH KRJ\ IHORV]WMXN D DWIN@XOW W H U
UpVJUH PDMG D] DOJRULWPXV D] HD\LIN NHWHW] W & DOWGE N LV
LWHUiFLY XWiQ IHMH] GLN EH DKRO PLQ ®MQSREMWMRIND|Y HJ\'
YDOLGiIFLYVY DGDWKDOPD]NpQW OHV] IHOKDV]SRDWDR V¥ HQ J
EHFVOpVpUH GE HUHGPpQ\ iWODJROIVD XWiQ GCHVUKO OFR
PLQGHQ SRQWMD IHO OHV] KDV]QiOYD \MDW thi WUWI\pV KBI
V]iPtWiVLIpQ\HV KLV]HQ MHOHQ HVHWEHQ DVPYGNVYHUWD
NLHJIpV]tWpVNpPQW KDV]QiOWXN D WRW SR QVRIVG/RLW ANHDMWOH
OHERQWYD D WHUHSL IHOPpUpV DGWD PHJ

$ OpWUHM|Y RV]WiO\R]iV SRQWRVViJiW D] DGNDOPNIW KR
VLNHUsOW My RV]WIiO\ED WHQQL XJ\DQDNNRU D V]iPpUWpN
VLNHU+<OW KDWpNRQ\ RV]WiO\R]iVW OpW U HKRYQXI@NN BWG POM
PYGV]JHUWDQL KLED N|YHWKHW HO $] HJ\LN KRJO D -VOWYH M |
WLV]WiQ D] RV]JWiO\RNDW pV DODFVRQYOORIVYL XSREHURMW i.
$PHQQ\LEHQ QDJ\ DGDWPHQQ\LVpJJHO pV VRN YiOWR]yYDO |
J\DNUDEEDQ HO IRUGXO KRJ\ D G|QWpVL ID AW~@PMOUHXO"
PHO\HN HJ\HGLOHJ FVDN D WHV]W DGDW\HR/WH\@E K i@ \D HSORHPW |
QDJ\RQ PDJDV OHV] ! XJ\DQDNNRU ID QHP DGIVYVKBWRNR
6FKDIIHU

$ SDUDPpWHUHN NLYiODV]WiVQDN DKWRWP YWQLGi®D/ pd/D B!
DUUD LUIQ\XO KRJ\ DJW D G|QWpVL |iWEWD @M DI XS\R ® W.D \\DIPDA
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DGyGy KLEiNDW D OHKHW OHJMREEDQ NLN»WKE Wl YSRIOW WK
D ID PD[LPiOLV PpO\VpJH D] D SDUDPpDIOU Y D® LD DG PHW @\
P&N|GpVpUH $] HUHGPpPQ\HN D]W PXWDWWiN KHRU)\ KL @®WG|Q
D SRQWRVViJ PiU QHP MDYXO MHOHQW WHQMBPRIMED § DF
iEUD (]JpUW D YL]VJiODW VRUIQ D G|Q¥Wp\PIHJD $P pPQ QUi
HOHPV]iPUD pV D PLQLPIiOLV IHORV]WDYp WHWHPN [HRWDD E IRQ O
VRUIQ NDSRWW HV pUWpPNHW KDV]QiOWMNKRIRWIVQ & DWW\
SRQWRVViJD D Wt]V]JHUHV NHUHV]W YDOLGiOiV DODSMiQ
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iIEWBDG|QWpVL ID SRQWRVVIJD N«O|QE|] PD[LPIiOLV G|QWpVL I

JLIXUBBHODWLRQVKLS EHWZHHQ WKH GHSWK RKNKEDE/NELVERW LVRQH H

$] G|QWpVL ID NLWHUMHV]WpVH D WHOMHY PLQWDWHU*OHW
$ G|QWpVL IiWw N|YHWYH Q|YpQ\JHWL N DWHUWHSLNBEDQ WRQR O
SL[HVOWMDHD US] RWYWiO\R]iV HUHGPpQ\HVVpJpW WHUEBESQ PpUp\
$ WHUHSL YDOLGIFLYKR] '-, 3KDQWRP yN D3V K 1B QQ@\I ® QMp )
IRWYNDW P PDJDVVIJEYyO NpV]tWHWW+N HO RUWRJRQi
NDPHUDIOOIiVEyO $ GUYQRV IRWYyN PHORBEWNHW WHUMBEY
NDWHJyULD PHJKDWiUR]iIVKR] $ NpSHN DODBMXNpD BHODOL
Q|YPQ\]JHWL WtSXViW gVV]HVHQ  SRQWR QN PW Lt WNF\GAY+Q B U
KRJ\ RV]WiO\RQNpQW HJ\HQO OHJIJ\HQ D NRQWURWOBRQWR
WHU*OHWL DUIQ\D H]W PHJQHKH]JtWHWWRYRNEDOOWYV | HIOK/
Q\DUDVRNEDQ IHOYpWHOH]pVL SRQWXQN YROW PtJ D ¢
Q\DUDVRN NLV WHU+OHWH PLDWW FVDN HWRQWRW DX GUWX
l*]JHVHN QDJ\ NLWHUMHGpPVH PLDWW  |HGOYpWMHOH QYO SR QR
D] HJ\HQO WOHQ NRQWUROOSRQW V]iP D RMOWD @ ~QHEFHHFW @p
HUHGPpPQ\H]KHWL $ NpSHN NpV]tWpVpQHN NRRL GOWDNOLW
OpWUHKR]JRWW Q|YpQ\]JHWL NDWHJyULD WpUNDPS W SXMWROED
FHOOiIN DXWRPDWL]iOW PYGRQ PHJKDWiURVRWAM Q| OpQ L]IFRWL
D WHUHSEHMiUiV DODSMiQ PHJKDW jbRRVR\G Ot M/JN VH B H\G Rt S
NHYHUHGpVLFRIMYVERO®Q PDWUL[ IRJODOWXN |[VV]H $ PiwUL
V]iPD PHJHJ\H]LN D] RV]WiO\RN V]iPiXM®D\H\HQY RWE NQOWD] @ M
DUIQ\D PtJ D] DGRWW VRU [ HGLN HOHPH DGMD PHJ DJRNQD
RV]WiO\R]y DOJRULWPXV KHO\WHOHQ+0O RV]WiO\R]
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(UHGPpPQ\HN

$ G|QWpVL ID

$ G|QWpVL ID D IHQW OHtUW IRO\DPIIDNR PO BB MDP pYi® D W NH
DOJRULWPXV HOV OpSpVEHQ D ILDWDO Q HDROHDVS 10 U DIVIR NID®\
MyO HON+O|QtWL D ILDWDO DODFVRQ\DE Ei h®W HM D B WDO/HDE
IHMOHWW ORPENRURQIYDO UHQGHONH] i NGVySoH ' W [DQ @A tBD W/ DI
iJ HYVHWpPEHQ &55+ D FHOOD SRQWMDLWQBN ® H\W]&QADY 1B (
J\DORJDNiFRV ER]JyWRN pV D Q\tOW IHOXVFOHER QWO DHQBN M
KRPRJpQHEE PLQW D liVV]iU~ WtSXVRNp HN\ $ Q\[tyOMVIBODS |
pV D J\DORJDNiFRV ER]JyWRN PDJDVViJXN DODS MWDL MYS ¥\O N
V]pWYiODV]WiViUD D] (OHYBS3 P D JD YV VD DL RSLLWDPPOMWY HE) WD
IHOV]tQHNHW D]JRN D FHOOiIN NpSYLVHOWpN DKRO D &

(OHYB3 IHOWPWHOHN WHOMHV<OWHEHWW VDO R JBWIiWRG
D]JRQ FHOOIN NHUsOWHN PHO\HNHQ DMPBPOiG@®IHN]&bBYL SC
(OHYBVWG” pV (OHYB3 ! $ WHV]WDGDW BPNQDDMSE MiC

IHOV]tQHN pV D J\DORJDNiFRV ER]yWRINQND\WBH{ULINNW OWHK
V]&UQL iEUD

$ V]yUiV IHOWpWHO (OHYBVWG- KDPQWD WDQ PV QIHPHNV
l+]JHV NDWHJYULIN PDUDGWDN $ PLQWDW H UXFONDWH QV BN LLGBW
NLHPHONHGQHN D] KXOOiPWpUL YHJHpM AL yEYPH W@ \DW DY R N
(OHYB3 ! SDUDPpWHU DODSMiQ OHVOWRNOG MWW &K &M H VD
PLYHO QpKiQ\ PDJDVDEE QHPHV Q\iUHIVWWWEUOMHDIONPWDL W F H DXOFD
D QHPHYV Q\DUDVRNDW D &55 SDUDP pW H UQDDWZWR Q VOHX HINVGIA
Q\DUDVRNUD D NLVHEE NLWHUMHGpPV& ORPENRURQD BLDW
&55" IHOWpPWHO MyO HON-.O|QtWHWWH DV RNWY OQ HP HWK Q!
Q\DUDVRNDW D] DOIEEL IHOWpWHO WG Q@ HWHI® O ( O H X BIVWWE
(OHYB3 ! pV &55! $ QHPHV Q\DUDVRN HJ\ NLVHEE K
HJ\HGHN LV H]HQ D] iJRQ V]&U GWHN OH FVDNJ D &55
(OHYBVWG- pV (OHYB3 ! pV &55" $ WHV]WE
" P pV LG V QHPHV Q\DUDVRNDW pV DQI MK WI'D WD P LN D@/

NL OHKHWHWW V]&UQL D IHQW HPOtWHWW IHOWpWHOHN D

$] (OHY” IHOWPWHO LJD] iJiQ D] iUWp BNV RQ HD/EHEN N PBI \X
Q\DUDVRN PDUDGWDN $ QHPHV Q\DUDVRN N DQUDRN ~H \R\J O R0,
DVILPPHWULNXV SRQWHORV]OiVW HUHGPpPpQ\H]QHWHEE FH
YLVV]DYHU GpV pUNH]LN D ORPENRURQiUYOHP&EAWpD SOUBA
MyO V]iPV]JHU&VtWL D SRQWRN DV]LPPHWHEZRXVVHORV]Oi
PHJEt]JKDWYyDQ HON+O|QtWL D QHPHV Q\DUD\CR\NDWQ DWVIpVip WHI
DOIEEL IHOWpPWHN tUMiN OH &55! pV (OHYBVWG!
(OHYBVNHZQHVV! $] iUWPpPUL I+]HVHN V)&UQMN SDQHPHW
Q\DUDVRN IHOWpWHOUHQGV]HUpYHO FVDN&B5IHUGHVYpJ SC
(OHYBVWG! pV (OHYB3 pV (OHYBVNHZQHV”

[ PpWHUHV IHOV]tQHQ EHO+0O LV PHJILJ\HB&HWH Dp\Q\WD]UL
MHOHQVpJ D WHV]WDGDWRN RV]WiO\RHVHN LpWw RHIPIHM HD\ O
RV]WiO\iED LV NHU+OW QpKiQ\ PiV RV]WFOAEND W ]IWPBpy DB D
HITHNWtY YROW *LQL LQGH] iEUD
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Canopy_relief_ratio =0.039
gini = 0.831
samples = 314
value =[58, 54, 54,48, 58,42]
class = arteri_fuzes

True

Elev_stddev =1.783
gini = 0.797
samples = 260
value = [58, 54, 0, 48, 58, 42]

class = arteri_fuzes

samples = 54
value =0, 0, 54,0, 0, 0]
class = fiatal_nemes_nyaras

Elev_P99 =2.119
gini = 0.498
samples = 90
value = [0, 0, 0, 48, 0, 42]
class = gyalogakac

gini=0.0 gini= 0.0
samples =42 samples =48
value =[0, 0, 0,0, 0,42] value = [0, 0, 0,48, 0, 0]
class = nyilt_felszin class = gyalogakac

gini = 0.159 gini=0.16
samples =59 samples =58
value = [54, 3,0, 0, 2, 0] value =[4,1,0,0, 53, 0]

class = arteri_fuzes class = nemes_nyaras

Elev_P95 <17.987
gini = 0.666
samples = 170
value = [58, 54,0, 0, 58, 0]
class = arteri_fuzes

Canopy_relief_ratio = 0.103
gini =0.107
samples = 53
value =[0, 50, 0,0, 3,0]
class = feher_nyaras

gini = 0.532
samples = 117
value = [58, 4, 0, 0, 55, 0]
class = arteri_fuzes

Elev_skewness = Z.STGJ

gini = 0.0
samples = 50
value = [0, 50, 0,0, 0, 0]
class = feher_nyaras

gini=0.0
samples =3
value = [0, 0,0,0, 3, 0]

class = nemes_nyaras

iEWBDPLQWDWHUsOHW WDQXOyWH UD O B WHHQ \ DOCHKSHWY QY pH\G B §' { W DV WJ GH §
WtSXVRN HON<O|QtWpVpW

JLJXUMHFLVLRQ WUHH EXLOW XS EDVHG RQ GWHMLIVQ R@J V8 ORKY ¥ DR VKFHOV W

WKH YHJHWDWLRQ W\SHV RQ WKH HQWLUH VWXG\ DU

$ PLQWDWHU+sOHW Q|YpQ\]JHWL WtSXVDL D G|QWpVL ID DODS
$ WDQXOYWHU+*OHWHN DODSMiQ OpW MHKRYR Wi G\Q WipQ W D M
D]D] D GDUDE SL[HOUH LV H\V\VWHHUNOH YW 8 IWWEON] BW LN p L

artérifiizes E 303

nyllt felszin _m;
remesmyars | |1%
fehér nyaras -11%
gyalogakdc xm 10%
fiatal nemes nyaras :Im

0% 5% 10% 15% 20% 25% 30% 354

iIEGDPLQWDWHU<OHWHQ D G|QWpVL ID RO BUE HDPR QNRLWY W B WG QY
JLIXUBHIJHWDWLRQ W\SH PDS EDVHG RQ WKH FODVVHV RI WK
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$ PLQWDWHUsOHWHQ OHJQDJ\REE WHU<OHWH&D D](JiMW DU L
l+]JHVHN HOV VRUEDQ D JiWDN HO WHUpPEHQVOD WV pB®XENYYGE&
WpPUV]tQHNHQ IRUGXOQDN HO $ Q\tOW IHO V]HD & DWHNM RELE
ROGDOL iUYt]YpGHOPL W|OWPpPVHN J\HSWDRPUyQPXiQpSYD I
NLWHUMHGpPV& V]iQWYy pV D WDNDUiIV QpONp®N RIX EHONSIXE PWN
OiJ\V]iU~DN KHYHUWHN D IHOV]tQHQ $QPEQWDWH U +OKDIWH Q
IRUGXOQDN HO *OWHWHWW QHPHYV Q\DUDVR NHRHSRQ WRLU E P@
NULWLNXV J\ADORJDNiFRV ERJYWRV Q|YpQ\]HW H @\ SWKR/UE D\H
PiV Q|YpQ\]JHWL WtSXVRN SHUHPHLQ LOOHWY ®HINNRWEES
NLWHUMHGpPV& KD IHOV]tQ IHGHWWRMN IN NW WHILYIL MD -
WDUWDOPD]]D D ILDWDO IHMOHWOHQ IiNNDO FV EREWERNND

$] HUHGPpPQ\HN YDOLGiOiVD
$] RV]WIiO\R]iV SRQWRVViJiW ~J\ NDSWXN PHJ KRJ |[VV]HKk
NDWHJYULiINDW iEUD D G|QWpVL ID iOWB®HDGRWW 0D ¥
HVHWpPEHQ $ NDSRWW HUHGPpPQ\HNHW HJ\ WPWUIWEDD Y
U[JJtWHWW N WIiEOi]DW

$ PiIWUL[ DODSMiQ D G|QWpVL ID RV]WiOOR/itQH SIRROWY W VIR [
SRQWRVViJD DGYyGRWW D OHJDODFVRQ\DEEQDN QWQQHN
PHIJKDWiUR]JRWW WHUsOHWHW D YL]VJiOMWRHEPND D GEQW pl
PtJ EDQ ILDWDO QHPHV Q\DUDVNpPQW (]JWNOMW KV EiN M]LQW
HUG IROWRN KDWiUiQ MHOHQWNH]WHBIEITHNW QX D] WGLW i BIIAH I
KDMWiVRNNEYO iOOy ViY WRYIiEEi D EHORJy RIVO\N FOARQIWV LJ I
SUREOpPPIW $] iUWpPUL I+]HVHN RV]WiOWHN D GRWIRV ViJDQ
DGYGRWW (J\HQO DUIQ\EDQ EDQ D] iUWpPNRQW]HVW
J\DORJDNiFRVNpQW YDJ\ IHKpU Q\DUDVNpQW RVHEI O\R]WD
/L'$5 IHOYpWHOH]pV pV D YDOLGIiOiV HW DNHH®\MNHGQJ
WHUHSEHMiUiIVNRU PiU J\DORJDNiF Q WW D i N\EHDUP p V] |
NHYHUHGKHWQHN HJHN D WtSXVRN D QY p Q)MKHHWIQ HRIO W
QDJ\RQ KDVRQOyY PDJDViJJDO pV DNiU ORPENR WRHQD GGHDWBR p
RV]WiO\R]WD D OHJSRQWRVDEEDQ DQG |PMQW|V VDH $ VED)
VRUROWD D] DOJRULWPXV D] iUWpUL | -RIQEDNHA D\ VPR HON Wr|
WHNLQWKHW NRPRO\ KLEiQDN KLV]JHQ HJ\ DAHOVRWHHNIFRIW E
MHOHQWNH]HWW $ IHKpU Q\DUDVRN RV]WiOyR]JED @GR B KRN
Q\DUDV WHUsOHWHW D G|QWpVL ID EDQ QIHPMAD @\QHPNX
Q\DUDVQDN RV]WiO\R]WD $ WpYHV]WpVHNWRQW N pNW DHVRONE
Q\DUDVRN *OWHWHWW Q\DUDVRNNDO N HILYDW B GWHIN HY YL\ DA
RV]WiO\R]iVL SRQWRVViJD LV QDN DGyG RWWH\D Q HD/UHIWHRN
J\DORJDNiFNpQW RV]WiO\R]YD (] D]]DO PDJ\MUDKDWRN K
PDJDViJXNEDQ pV V&U&VpPJIJ*NEHQ LV KDVRQOtWDQDN D J\
JRQGR]]IN NHW DNNRU HOWHUMHGKHW EHQQBNGPQWPORID
RV]WiO\R]iVL SRQWRVViJD QHPHV Q\DUDVRN HVHWpEHQ
Q\DUDVNpPQW YDOyY RV]WiO\R]iVD YROW D NHAHDRG VR RPW VY|
pV IHKpU Q\iU KDVRQOyY PDJDVViJL YLV]JRQ\DLYDO PDJ\DUI]K

$] RV]WiO\R]iV SRQWRVViJD D VIDNLURGDDRPEDH®DO
V&U& ERNURV LOOHWYH iUWpUL WH U s OpOMBH XI® Q URADDWUR. QDY Gt
6DDULQHQ HW DO PRELO Op]HU V]NHQQHHWY \DiGRW RN \R
HO PtJ OLFKH] HW DO RV SRQWRVViIJRW NDS
RV]WiO\R]iVD VRUIQ %RNURV WHU* OHWHQ ODGVHQ HW D
SRQWRVViJRW pUW HO OpJL OLGDU DG DN ®NPRGMIOWVD
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WHUYH]pVL PXQNiODWRN VRUIiQ MyO KDV]QRVXOKOWEDNV Q|
YDJ\ YHNWRURV IRUPIEDQ D KXOOiPWpUL YHJHWIiFLyUyO
NDWHJYULIQNpQW PHJYDOyYVXOy V&U&VpJ YL]VROIDOWRDMGD D ¥
PDMG D PRGHOOH]pV HJ\LN DODSSDUDPpWH UplQHN D] i )YGH.V
OHYH]JHW ViYRN PHJKDWIiUR]iViKR]

i EUPYpPQ\]JHWL WtSXVRN D PLQWDWHU-OBWE®Q DHOW Y@ HO\HBW HI® HN [DIF

14 ER]yW & ILDWDO QHPHV Q\DUDV ' QHKPWVQADWIV ( iUWpUL
S)LIXUBHIJHWDWLRQ W\SHVY EDVHG RQ GURQH SIKFRWHRW & \RXIDQQ 8RS OIIF
?'SODQWDWLRQ ‘' SRSODU SODQWDWURSD U LDQSHR STREE DRIGHZOEDL MK
8 WIEGIMDDMLGiIiFLYV NHYHUHGpPVL PiwWUL]J
- 7DEOBRQIXVLRQ PDWUL]J
= "TQWpVL ID DODSMiQ
2 \tOW THOV]t \ JDNj q RANV
= QMO WWHY L TIRRR N—”ZpUQ{ng\\%Q Qg\D
i Q\tOw J\I
» LiUwpu
T|J\DORJDN|
O [THKpU
TILDWDO QF
QHPHV

gVV]HIJ]pV

OHJIOODStWKDWy KRJ\ D] DONDOPD]RWWDIp$D OPDY XDUVRYV |
OpJL /L'$5 DODS~ IHOYpWHO DODSMiQ QRHEQ\LHWLFWXSKYF
IHOV]tQERUtWiVL WtSXVRN SO HUG GH BIJRMNRQSKNANOL
DJRQRVtWKDWYN H]JHO D PHJIHOHO SRQWRVVMNIL]VRYGW]HU
KXOOiPWpUL WHU<OHWHQ D] RV]WiO\R]iV SRQWRVViJD

$ OpJL /L'$5 IHOPpPUpPVHN IHOGROJR]iViQDN NHRUPHENL I HQDi V O
OHKHW Yp WHV]L QDJ\ NLWHUMHGpPV& XJ\DQ®|NNRV HM KMRH
pV KDWpNRQ\ IHOPpUpVpW LOOHWYW]IRNEWHOWNRIUWNLEOMNJI H\
IHOPpUpVHN HVHWpPQ D] DOJRULWPXV N|DR QYB\Q DE M VDR W\KK
J\RUVDQ pV DXWRPDWL]iOWDQ Q\RPRQ N|YHWKHWHN OH
IHOKDV]QiORN V]iPiUD LV QDJ\ HO Q\W MHOHQWKHWQHN

$] HUHGPpQ\+O NDSRWW Q|YpQ\]HWL NBWNH Ly DM K\HW N B SOl
Yt]eJ\HV J\DNRUODWEDQ D QDSUDNpPV] Q|YpQ\WHWVL M p VY NPNRH
pV NDUEDQWDUWiIVDNRU KDV]QiOKDWYyNU IL\D\O HIWY5H | B D VpYUH |
J\RUVDQ IHOGROJR]KDWYN JpSL WDQXOiVRV PY®DVIDOOHQ J p
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NRHIILFLHQV QDSUD NpV]HQ PHJKDWiUR]KIDWPW$] DHEDGWYR
V]*OHWKHWQHN tJ\ pV D] HUG UpV]OHWH NpW VSR MR WD Q
PHIJKDWiUR]JKDWYN tJ\ D] HUGpV]HWL PXQNiN SRQWRVDQ *W

JVIIQHWQ\LOYiQtWiV

$ NXWDWIVEDQ IHOKDV]QiOW /L'$5 iIVGADRAVNRWD W HDQ GBHONH [P VBERMNWH $ N
SiO\i]DWD WiPRIJDWWD

,URGDORP

$EHUQHWK\ % 5XWKHUIXUG , ' QJWHKEU®GCDORIHWD WILRHUEROM HIIHFW
EDQNV" *HRPRUSKRORJ\ +

%HQJLR < *UDQGYDOHW < 1R XQERQFH R HYVYRP® WR R VR/I YDKCH. G D
ODFKLQH /HDUQLQJ 5HVHDUFK +

%URRNV * 5 2YHUEDQN GHSRVHWUIRWKBORG SLKHH I PGIIYGH VNVG 0D
JHRPRUSKLF VLJQLILFDQFH (DUWK 6XUIDEH 3URFHVVHY DQG /DQGIF

&RUHQEOLW ' 7DEDFFKL ( 6WHLJHUDO LQWIRUDOWISRQV D QG HFGE X R
IOXYLDO ODQGIRUPV DQG YHJHWDWLERQUBYQEELRN ARP §QMHAH QVRIJW\L
(DUWK 6FLHQFH 5HYLHZV +

*HHUOLQJ *: .DWHU ( YDQ GHQ %UL®N -& 6PAMSWLYWO 0 - 5HIW
UHKDELOLWDWLRQ E\ IORRGSODLQRH[FDMD WV RRQ VAKGL R HEWADDXMVDILR QH [
VXFFHVVLRQ DORQJ WKH :DDO 5LYHU 1/ *HRPRUSKRORJ\ +

*UDEPHLHU - / [DPEH / $ UN FAO/D RQLW. B B MAL RRUYPIUQDEOHYV JURZ
LPSXULW\ PHDVXUH DQG 3HDUVRQ® V- XKW QDX RU Hb6 WHLMPH V\Q WHV DD @
OLQLQJ

+HXULFK 0 7KRPD ) (VWLPDWLRQHR IRVHYW 0D VMWD §G DSDAULM J G
VWUXFWXUDOO\ ULFK QDBVIXXWD @\ QXIDEREHAIRQ) ZDHBIFBHIDX FHERLBIVV W V
YRUHVWU\ +

+XGDN $ &URRNVWRQ 1 (YDQV - *BDOHVW QOINKERKLU DPSXWDWLRC
SORW VFDOH IRUHVW VWUXFW X WHI BW@NILEXWHWQMLRRQREBQW GDWD -

-DORQHQ - -IUYHOI - 9LUWDQHQ \SSI9BDMD OHWXWNWYHQDQD FKDUD
YHIJHWDWLRQ DUHDV E\ WHUUHVWULD®HODV.QU VBIVMPLQJ IRU IORRG

-XQJ 6 ( .ZDN 6% 3DUN 7 /HH :LQ3RRIRZQ YDWVYWEOHBW RI LQGLYL
DLUERUQH DQG WHUUHVWULDO ODVHU VFDQQHUV 5HPRWH 6HQVLQJ

.LVV 7 )LDOD . 6LSRV *\ 6]DWPIURORJLFDO /RDIQWHWMDIKNEU YDULR
PHDVXUHV DUH ZH UHVSRQVLEOH IRU IORZ H{WUHPHV" +\GURORJ\ 5

.LVV 7 1DJ\ - )HKpUYiU\ , O9DV]Ny &RV IORRGHODLAD ¥HJIHMDWLR Q
LQYDVLYH VSHFLHYV RQ YHJHWDW LLRIQ FHR RJ QK V QIS0 QRRIGURBPHQ

.LVV 7 B6iQGRU $ /IDQG XVH RRDIQRRG BQGLY KHLW MEGIHWIUWRQ DORQ
5LYHU +XQJDU\ $*' /DQGVFDSH DQG (QYLURQPHQW +

.RYiFV 6 9iULQp 6]/00 VL , $ DHWIOK MW b Vi P HRYOBBS R]y KLGURO
KLGUDXOLNDL YL]VJIODWRN HUHGPpQ\HLtD .|]pS 7LV]iQ 0+7 ;:,

IDHV ' B5HXWHEXFK 6 OF*DXJKH\ @FROD&XV $NKROGOLQ )LQFR 0 %UH.
3UDFWLFDO OLGDU DFTXLVLWLSQLFRQNLR®WUBWERQV IRE, ()R US \BW LHS
RI $JULFXOWXUH )RUHVW 6HUYLFH 5HPWWBINGHQVWQJIBSSOSFDWLRC

ODGVHQ % 7UHLHU $ 8 =LOLQVIN\ $ /KRHAHNWLQY VKRIXEDBGFWBRD
VHPLQDWXUDO JUDVVODQGV XVLQJ 8%$6 /L'$5+(FRORJ\ DQG (YROXWL

ODQQHUV 5 B6FKPLGW - :KHDWRQ 0 -WKH OKWMWULNEQDWURMPRBH U SIR
ULSDULDQ YHJHWDWLRQ URXJKQHVV -RXUQBB Rl *HRSK\VLFDO 5HV|

OF*DXJKH\ 5 8VHUV 0DQXDO RI IRW LR ®5/"DWSR INADAANMLY DQG 9LV
8QLWHG 6WDWHYV '"HSDUWPHQW R $JU MFKZHVXW BHYRDKM¥W 6W D WILARHD

OLFKH] $ 3LpJD\ + /LVHLQ - &ODHHR\OLHQALILFDWHNMXRHUBSDULDQ IF
KHDOWK FRQGLWLRQXVLQJ PXOWL WH P SIRRID OX MRDE QH S H DUSD WO D
(QYLURQPHQWDO ORQLWRULQJ DQG $VVHVVPHQW

1IDHVVHW ( *REDNNHQ 7 +ROPJUH®R 1LOMVRSD 0- DOWOWRIPR+ 3HU

'RGHUPDQ 8 /IDVHU VFDQQLQJ RF IHR[$HVWHQHWR X%E DIQ\G LW B M L DRY
YRUHVW 5HVHDUFK +
1DJ\ - .LVV 7 )LDOD . + X QIOOMPD) DH OGN @ WLE pY FHDPMWPpQ ,, )RO\y]

IHOW|OW GpVpW EHIRO\IVROY WpQ\HEN +LGUROYJLDL .[]O|Q\
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SHGUHJRVD ) 9DURTXDX[ * 7HKDBLRDOW %$ *QLAKHO 29 %ORQ&HO 0 3U

5 ‘XERXUJ 9 O9DQGHUSODV -' 3BWXEKHY GRSHQDBMDX 'XFKHVC
6FLNLW OHDUQ ODFKLQH /HDUQLQ/HDQ GLWE G VHOUFKDO RI 0DFKLQH

5{WN\, )DUNDV 3 $ Q| MPHADN LH Wt JR/DIVD VIV D MXSHOVV pJpUH 9td=J\L .|JOHPp

6DDULQHQ 1 9DVWDUDQWD 0 9DDMD 0$ /RWDDWLQHQ - 3D NNROPS DL
+\SSI + $OKR 3 $UHD %DVHG $SSWRIAK JRIL 0B B 5QE J9IB QIEWIRV
ORELOH /DVHU 6FDQQLQJ 5HPRWH 6HQVLQJ +

6FKDIIHU & 2YHUILWWLQJ $YRLGDQFH#V %LDV ODFKLQH /HDUQLQ

BWHLJHU - *XUQHOO $ 0 (UJHQ]LGHBUPBQWRWORB®UWQ WKH ULSDULDC
ULYHU (DUWK 6XUIDFH 3URFHVVHV DQG /DQGIRUPV +

9HWWHU 0 +|IOH % +ROOMEXUIHBUVEK|SIHRIHODQG UXHWWUHDDXDDBJIWL
DQG K\GUDXOLF URXJKQHVYV GHWRHQPLRORAR @ DXWDQD ROQNBIGBDVHG D

DUFKLYHV Rl WKH SKRWRJUDPRHWO\L Q@ HRRFPDW VRIQ WIFQ H QRIEVV S D x
=HOOHL / B]LHEHUW - EUYWDODWPQiWPFUYMBN \gDSPYVIYLN / V]I
PyGVIHUWDQL WDQXOPiQ\RN D] PYL OB PpQ\EHNOYL]HNU O 9t]e

‘DOGKDXVHU & +RFKUHLWHU 5 2WHSM]JHQLRIZMNIBU . 1 :DXXHIDU* €
$XWRPDWHG FODVVLILFDWLRQ RI RIXGER UQRD VIDYH B RPEXWDVQLIR OB
HQJLQHHULQJ SUREOHPV ,Q .RJLHO 6 /HULRFWRIGLQJ¥DLQJIO:DWKGE\PLC
6WDWLVWLFV +

KWWS KWWSV HUGRWHUNHS QHELK JRY KX

$8720$7,6(" ,'(17,),&$7,21 2) 9(*(7$7,21 7<3(6 21 $3)8622'$5($ %$6("
21 $,5%251( /,'$5 6859(<
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/IRZHU 7LV]D +\GURORJLFDO 'LUHFWRUDWH
6]HIHG O6WHIPQLD IHKHUYDU\L#DWLYL]LJ KX
8QLYHUVLW\ RI 6]HIHG 'HSDUWPHQW RPBKMVE¥DO *HRJUDSKN\

6]HIJHG (J\HWHP VWIWVWLPFPHRIPDOLO FRP

.H\ZRUGWLVLRQ 7UHH VFLNLW OHDUQ ULCGHDXGDRURNIVHWDONIGRDQW IBRY KR

,Q WKH ODVW GHFDGHV VHYHUDO HBFWYRDEPW B WD® \URIG DIQMQUHREB\R DG
VRPH Rl WKHP UHVXOWHG LQ LQ MU WD\DHGES ULSUH DH & HIIORRIBWQ R QHON Q
VXIILFLHQW IORRG VDIHW\ SURSHU IDRIFESOXVLY BB EDMNHPH RW X'$ QIRHG
7KH SUHVHQW SDSHU DLPV WR SURML@HRDQ RHWEKRDBUIRW WHH HVODW VR (
FRQWLQXRXV DLUERUQH /L'$5 GDWD D®@IZUPB AKRRE HGIDIU® DUHD7EBYV G P
P SL[HOV 7KH VWDWLVWLFDO SPORRGE WHHSW HRY HQRAHL QLY $/8 KFHR ¥ € WH W D W L
FDOFXODWHG DQG UHVXOWHG GBMLY IZRQY MWBBBV%IVHG RYSWKH G DWD
W\SHV ZHUH LGHQWLILHG RSHQ VXWIDRKQUDQ® ROEHEPBRS KD UNKQ DX
ZLOORZ IRUHVW DQG ULSDULDQVSHR SRRSO DRUHKW SRAPLUDIDAV iRG EK BKEGH F
E\ IROG FURVV YDOLGDWLRQ DQWKHMHOVRVE\OIWNORE WXWHY 8 H F KMIERIQ QUU F
RQ WKH UHVXOWHG FRQIXVLRQ P DIWAMLI WACHVR RBUDDOVO DFFXUDF\ Rl WKH
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6]HQW ,VWYiQ (J\HWHP %LROyJLDL ,QWp]HW
6]HQW ,VWYiQ (J\HWHP 7HUPpPV]HWL (U IRUUiVRN OHJ U]pV
*|G|O0 3iWHU . LOGLNRMNMDWGL#IJPDLO FRP

. XOFVV]DMDNV pO KHO\HN 1'9, 6HQWLQHO $ E1le5

gVV]HIRJGDOHY® WDQXOPiIQ\ D] ,SRO\ PHQW I if0AW UMLp p/@p K H O pH/ILQRHNG M [0HIM
PO KHO\WpUNpPSHLQHN |[VV]IHYHWpVYMBO RMDONRPAD | #V P yGHVEKHW D/ WHU F
IRO\DPDWRN EHPXWDWiVD PHO QH\WW HVpM P EIDWV[i ®ii\M KCODAYQVODQD XD R HJ L’
NRPSOH[ YROWD PLDWW SHGLJ DONMPD®DEHE|YWHWEBR §VOWR YiMRHW B+
iOWDOIQRVtWiVUD $ NLYiODV]WHRWHW PLHIW DWH.Y « D H WV R/GIND QD R HQ KN JD
VILQW& YiOWR]JiVRN V]IHPSRQW M M W@ W V MpHOH WHKEHEV W i %1 N L{VFJOBWEDQ W
D YiODV]W PLQWKRJ\ WDOiOKDW@ N BMING G p /HD ®HGOWIDILHEY P8R HSL W
PLO\HQ PpUWpPN& LOOHWYH D] HQ@Wp BIpAHWWp PHQ \PXOV B WED WP MW HNLy' 7RY
YHIJHWIFLYV LQGH[ 1'0, pV D W pLWM pNsHW W W i OHR/MO N NOWHIHW O HIHV |
pO KHO\IROWRN MHO|OpVpPpEHQ D] RWOGARPINIRBHDHPHWL EDelHOADRWH Jy L
YHWWs+N DODSXO $ NDSRWW HUH XRIEQQKN DVHLS @ HOV B N i ® LHHON p& | QW k
PO KHO\HNW O (J\HV WHUPpV]HWMM R & D\VW W DySV 5] MWDRINWM@N L . GI\BIKQDH N
PV D 1iV YHIJHWIFLYN $ NODVV]LINKY\HDp XWCOP XMW D WYSHINpD WRO®pMPNHOp VL
NRQWUROONPQW LV P&N|GWHN (JHQ ®iO® DUpWPHNYV L VR OIWRXR D WKDOwO
LQIRUPIFLYYDO V]ROJiO D WHU+OHMKDV]BRSRWQIW MyBy CK 1 V) N @ UID D WILHND KW

%HYH]JHWpV

$] ,SRO\ PHQWH UHQGNtY+O PR]DLNRV OLQWH.iUNNYQMHOND NIQ B R]iV
HU VHQ NLWHWW WiMHJ\VpJ (OV VRUEDQWE FE D03DYG pN | po/ODY LH Y] H\
YHIJHWIiIFLYyUD J\ADNRUROW KDWiVDLQDN DY WM Ui-@MMW UD] N&R OQyDP HK
WHUPpPpV]HWHY iOODSRWIiEDQ P HJRDWLEW HWMW HRGH]@N i ORFD BHN |
,SRO\ Y|OJ\ RUV]iJRV MHOHQW VpJ& YP-G PWHSWEUPHP]HWL WHHWNQ
WRYIiEEi N|]|[VVpJL MHOHQW VpJH LV QDJ} UPHUW 80O |QOHJHNV \
NeO|QOHJHV PDGiUYpGHOPL WHU<OHW +8', ]LP DIG/D HDW HQ GWRNYEE
5DPVDUL (J\H]PpQ\ KDWiO\D DOi LHWINLWRIDN]VEiVYDNRIUOIRWYW R\
RO\DQ PLQWDWHUsOHW PHJMHO|OpV HN pINAHOOK\H W O RIRG R/GR NULHID Ji\aR |
PHQWH D NRUIEEL IHOPpUpVHN DODSIiQ 9HDUMW@WH]IHWL3IWQM
YHIJHWIFLYEDQ NLPXWDWKDWYyY YiOWR]iVDL®DN DMWYR N QWS H N MHRAPLY p
NHGYH] N|]JHJHW DGKDW 6FKPRW]HU 3HBN W DHIPWOMMO pUWp N
MHOHQQHN PHJ JOREIOLVDQ DPL D .iV¥$§iWDAHBEH QEH P HGB/R W WW pN
D] pO KHO\WtSXVRN N|]*O WHU+OHWH J\ WRJWDW RR Q B B MR WHDpW YHWDL
pV N+O|Q|VHQ pUJpNHQ\HN 1RYIiN\ .RQFVRVLpSDEJDEFWHUH N
YiOWR]iVD D]J]W VXJDOOMD KRJ\ KD D PHQQIIOBQWNWBPQGERQFDIM |
V]pOV VpJHV KLGUROYJLDL IHOW pWHAOPHNH W RO GE E OIQBCHNWHR@® \ Y
pPUIJpPNHQ\ WHU*OHWHNHQ 1RYiN\ HW DO .RQFVRV pV 6]DEy

$ ELRGLYHUJLWIiV PHJ U]pVpKH] [P HBH QHMLINVHO pYi UBM]DG RYIDQ] LC
GLYHUJLWIiV IHQQWDUWIiVD LV IRQWRWWHYDGBDIWHWSF (XWyS BV RN K
IHQQPDUDGIVIQDN EL]WRVtWiVD pUG HIQMEHHE W/IHUWWR pWi MA W Bl ¥\ HOO YWHH
FPOMiXO $] EHQ HOIRJDGRWW pO KH®\Y p ®HODSIMLQ iQLMGID [Op
NeO|QOHJHV WHUPpPV]HW PHJ U]pVL @\HD¥YOHWEBNID] BIWWNYBD L | NKRO)
NpSHILN $ N|]|VVpJL MHOHQW VpJ& RHOUPNV]H QYO MDD & H/OWN ES D\
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LQWPINHGPVVHO OHKHW EL]JWRVtWBPBDQ NHLGI\P HEEG Wp MH\VD H WL R p L&MW
PHJ U]JpVH IHQQWDUWKDWYyY IRUPIEDQ FV DN KHDW P RQL NK\ DWGD L i |
WiUVDGDOPL LIJpQ\HN WHYpNHQ\VpJHNpN b MJ pQPH-DN B PR/W W pWi W Q@
7iMHJ\H]PpQ\ KWWS KD]DL YpJUHKD®WIi®IiRI NGRWW EHH PRB WD OFi
KWWS HPHOL D] DNWXiOLV SULRULWIiVRN N|]p

$ QHGYHV pO KHO\HN iWPHQHWHW N pSHY QM N VDWY LYWMRW iE\E iD PR]il
IRUPIEDQ UHQGNtY+O GLYHU]JHQ IRUGXOQDMN IO GYMHW ¥PKKIH®\H
WpPpUNpPSH]pVpKH] pV N[]|[WW /DQGVDW PI&KRO GRPSB P LKID
9HJHWIFLYV ,QGH[ 1'9, DGDWRN DO BMi@ YL WK DWW DOVHU+O0 RAM
D]W PXWDWMD KRJ\ HJHQ P&KROGIHOY pKMHQHQ P D@DO PR\ WIS
IHOERQWiV PLDWW D WHU*OHWHN KRPHRIHQLWIVW PXWDWQDN 5D

$ GBHQWLQHO $ W M~QLXV iQ iQ QXWRIDWi&RSBUQDFPHOUR
BHQWLQHO $+6 HPQWHWYHY LQWHUYDOOXPEDQ NtQiO IHQERQWiVW
IDQGVDW 2/, 7,56 IHOYpWHOHNNHO \Q8HDN WWHQWV QIH® E R WWp EAHH
LQIUDY|U|V pV Y|U|V ViYRN P IHOERQW iV WH DJGEQD N B H KHWW VY B
VILQW& WpUNpSH]pVpW .DSODQ pV $YGDQ

-iUGL pV PXQNDWiUVDL D WHU e« OJNWilDQ WRMWHKDIVR W 8 N P R RY
KRPRNL J\HS iOORPiQ\RNDW KDVRQOtWRWWiNNDVNDY]iWiHU-Gl R
K~VPDUKiYDO FKDURODLV OHJHOWHW®EN $pWH URPO B\ UP V] O
VIDUYDVPDUKiYDO OHJHOWHWOQHN $ YW bW NWDYGINOEKD MOy QOE H
HU VHQ GHJUDGIOW UpV]pW DPL D] iOQDRYWR NOSL KHQHCH O pH ] HHND NI
pV D N|[]|V IDMRN ERUtWiVL pUWpPNHL LN MHIND HKQWMMHID EHHIQN PY
WpQ\H] N D WDODM V]HUNH]JHWH Ny PKDW+VPGKD W H G P HW VPN W® W
FVDSDGpN PHQQ\LVpJH HORV]OiVDQIiK PWUVYNNHWRN HPEHH D WH
EHIRO\IVROKDWQDN $ KRPRNHLVIKE B Ny D@ Rp WA ROFRKIDWY P HJ
LOOHWYH D V]iU DjWE § DVEIRJUIOVBMRHIQL BD

$Q\DJ pV OyGV]HU

$ YL]VIJIiODWL WHU<OHW ODJ\DURUYWED @®VIDNW M pQy¥ IO \TH]] NSHREL\NI RIC
N[]VpJ N[]|WW |VV]HVHQVPRRBAHRQ  NPUD

0 750 1500 m
_— )

iE$DYL]VJIOW PLQWDWHU<OHW NpV]sOWOID UIRWW K VHERPIRI\Qi O i V ip\D
J)LJXUBKH VDPSOH DUHD SUHSDUHG ZLWK ODURKL DQG 6RPRJ\L
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$ SRQWRV WHUHSL OHKDWIiUROIiIVKR] NQ W D86 WHQ LWS\RQ WRHNO NERHF
SRQWRN IHOYpPWHOPQpPO ILI\HOHPEH Y HIWQ® QN HI]\ \prdJ HE 9 RO W RN/
$] pO KHO\ WtSXVRN EHVRUROIiViKR] D] iDORD/Qi GR\Q AWMU WE 1e
NDWHJYULDUHQGV]HUpW YHWW+N DODSXW®WiV$P RE LR WR JyH B HRW U
NDSFVROyGyDQ NHU<OW NLGROJR]iVUD PHY\|\OH HVG p ODK BIDJI VDS
JHNHWH HW DO 0DJD D UHQG V]H U DHNXH D OR U WDNUDE KHHD \
IRO\DPDWRV IHMOHV]WpV DODWW iOOy NRRHWOG\RUINGE KR UY LY JRC
OpQ\HJHVHQ HJ\W]HU&EE NHYHVHEE pV WpODWEUNDON RNLLWY QWD
NJQQV\HQ pUWHOPH]KHW pO KHO\WtSXVRNEWR W]RERR®PILOALQ @]
WHUPpPpV]HWYpGHOPL J\DNRUODWL IMORDV]QiOiVUD LV DONDOPDYV

$ WpUNpPSL PHIMHOHQtWpPVW D 4*,6 JW¥UHLOD NROUPYDMWW R VW S N RRH I
PLQWDYpWHO VRUIQ IHOYHWW *36 NRRBGRQUWMED) *\H Oit@tNHHA
P&KROGIHOYpWHOHN NJ|]*O VIHSWHPEHSR QW ¥ igCSIHW MWH\Di @i R Ol
VIHPSRQW YROW KRJ\ D IHOK ERUtWiV YLVDROH® ¥BRY WH D B SE WRX
N[JHO HJ\EHHV QDSRQ W|UWpPQMHQ 0L Q GMIKQHEH PWERSIDU GLE & B Vi
KRQODSMiUyO $ OHW|OW|WW RSWLNDL WDUMRB DA M|Y-OLl,5 iV
VHItWVpJpYHO NLV]IiPROWXN D] HI\HW ,RIFH[PAN 1 FOY P PV GO BV] PHIM
PHJIHOHO HQ NYDQWLOLV PYGRQ V]tQHI W8 LFP IBQ[HY BN B W- O] R pd
PHO\ HJ\ DGRWW WHU<OHW Y HJpINi WL VQDWHDL YHL W iNO'W D & MDHNI]ND L
pV OiIWKDWy Y|U|V VXJiU]iVL WDUWRRM QNED|@ EXLH\IY DN bW | \DWY H
KiQ\DGRVD DGMD OLND HW DO $ VWHIO K D M IQHOIpVY HDODIDD 8 KHOL
WHU*OHW Q|YpQ\]HWpU O DQQDN |HQR®D pI DAQ OFLINFOVX M WG ON DSSLKRDA
LQIRUPiIFLYW LOOHWYH KRVV]DEE LG EHW|EN®MLOiQ YIHIBOHFLYV %
HW DO 3RQJUIF] HW DO $] YLHY, HpWI W ipyN HONWADHD] 1S X0 \R
ELROyJLDL DNWLYLWiVW PLQpO PDJQYDE P DJ NORER ILOWp N HW
QLQFV YHJHWIiFLYV DNWLYLWiV D]RIQLD® W HUp 0WWH Dt JQHIDAN YH o Ul ¥
YHIJHWIiIFLYV LG EHQ QHJDWtY pUWpNHW MOOSHVQMN $M Y] W DBl O | Q WA
WHUPpPV]HWHY pO KHO\HNW O 'LGDQ PHNPSENDVWRPOQKMNO
KDVRQOtWRWWXN [VV]H D P&KROGIRWYN W& JRUW]p & MDYHOQ HJMO -

(NIR - Red)

NDVl = ———
(NIR + Red)

$] 1'9, SL[HO DGDWRN V~O\R]JRWW iWODJiK R/|RYHEEI HO NB M D] yEJlLe
WHU+OHW KD DGDWDLW $] DGDWRN NUPB WK HKONMYQ KW ONO6 211L

(UHGPpPQ\HN pV OHJYLWDW VXN

$] 1'9, pUWpPN DQQiO DODFVRQ\DEE PLQG®NMHYWHWHEE 'UBBYD D Y
D] pStWHWW WHUsOHWHN pV Yt]WHUBGMiNUW]p BKé&§ BHVHRINPHD HE
iOOYYL]HN 8 NDWHJyULD H]pUW D + N[]|WWLY Qi0, RDDDWRPE
pPUWpPN HEEHQ D] HVHWEHQ D]pUW OHKWW VY pOHW HCH UG\H EDL R 6 YO HIL
UHQGNtY+O DODFVRQ\ D NORURILOOEDQ KIW\WYUSWMUYOBWMKN P
V]iQWYI|OGL NXOW~UiIN 7 HVHWpEWQ QVHN]WHUBGHWpQ Vg p O HIVK
DODFVRQ\ D Q|YpQ\L ELRPDVV]D W|PHJH 0D}V ROV B My WD E D Q] W]DHC
HVHWPEHQ $] 1'9, pUWpPNHN PDJDVDEE pNWpNHIW if/X ADIDYDIE E D K
Q|YpQ\ IHQROYJLDL Ii]LVD Q|YHNHGpPVL SMRNyEBXWEPBQYDW DO U FiUR
PUWPNHW OiWWXQN W|EEHN N|]|WW D KRPPRAN WJWWHS Uk WX F + yE
HON+.O|Q+O D 1&] Q\iU iUWpUL HUG - pV DDJ]OFVBIRWP\YV Bl [BN p QHH M
NRPSOH[ WtSXVRNWyO D] ,SRO\ PHQWpPQ ¥WDIWRIWOD WODH QV HINV pl 3
DKRO YHJ\HV IDM|VV]HWpWHO& D] iOBRPYRONpESH @ PW [1'BH QNIDAOWH 1
VIHUHSHOQHN HJ\ OHKDWiUROW pO KHO\ NDWHJyULIEDQ
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NDVI_9

I 0,08 - 0,55
I 0,55 - 0,59
[ 0,59 - 0,62
[ 0,62-0,63
[10,63-0,65
[10,65-0,66
[10,66-0,67
[10,67-0,68
[10,68-0,69
[10,69-0,70
0,70 - 0,71
B 0,71-0,74
B 0,74 - 0,83

iEUDle5 pO KHO\WpUNPS pV 1'9, DGDWRGE HM WUL R B L\D\WDHY H W VO A
JLIXUHDELWDW PDSV RI WKH 'HMWiU DUHD XVLQJ Ele5 FRGHV

0 100 200 m
_ )

$] 1'9, SL[HO DGDWRN V~O\R]JRWW iWODJINIRY UW R &HEGEW BN NID|WEHL
WHU+sOHW KD DGDWDLW $ V~O\RPRDWWOiWRDW yD GKRA D LD ]D OCDCByM it
OHJDODFVRQ\DEE 1'9, pUWPNHW DPL WM GMB WIS ¥R y@t Wi] X
WHUsOHWHN 8 7 LV MyO HONeQHNW IOH VS NV IB U pi\J]RHpA Y VWWIAIND \p X
JDODJRQ\iIV N|[NpQ\HV ERUYNiV V]iUD] FUBU Mpd/V ]8UD | pWHS HNH © @ A
2& PXWDWWiN D OHJDODFVRQ\DEE 1'Q,KpHWWHNHBHW% 9 | i WMRDYQ
MHOOHJWHOHQ V]iUD]xIpOV]iUD] J\HISHN NRWP<SQHpHIp NR& FXWP W
PRFViUUpWL ' NDWHJIYyULD HVHWpPEHQ NMKWJURBQ\@BXNDRND D1 P
ELRPDVV]D SURGXNFLY %XUDL HW DO OKDW % \MM V X OHWR R L DW DS/X
PXWDWWDN $ IRO\WPHQWL ERNRUI*]HVIONYHVHE] 60 WB W N\ RQIRYG
SXKDIiV MHOOHJWHOHQ YDJ\ SLRQtU HUG NY N DHOVDIFFILQ WN PP B8 HJ \ |
PUWPNHW PXWDWWDN $ J\HSJD]GiONRGIiVU\HISWPIS R QOMEIONI R W RA
MyO HON+O|Q+OQHN $ V]iUD] J\HSHN QH® Bl I\WHoSIHNHW CPO-NOR @iyt N CD\
PtJ D V]iUD] J\RSRHUINBHGQKR U XV IFFDQMXFB GW VDX FD | X SIVALEOD
ERU\WWWKBRRRDPHQQ\LVpJH MHOHQW VHEE $§ prUMNQ@SAHMHYMB ®IR Q'
PR]DLNRVDQ ILJ\HOKHW PHJ 2&

OHJILJI\HOpVHLQN DODSMiQ HOPRQGKDWY N¢RJQ DN KHWHM NY B J HEW
NDWHJyULiN DODSMiQ DPL D QHKH]MWQ® EPHIQ \P|HH 8 | &HW L WHVUHOH®
$ WiUVXOiVWDQL SRQWRVViJ~ WpUN PG FNLyV WWSpMWR NV RUH® N} OH QY
HI\pUWHOP&HQ + KD QLQFV V]*NVpJ LOWHQ\ 8 ROWEE ¥ VND-WHY yH M\
VHItWVpJpYHO iWKLGDOKDWY H] D SUBE O pP IR W A BQUHMAKKNEDIQ plW |
D ILJ\HOPHW

$] HJ\HV IROWRNRQ EHO+O0 L]ROIOWWRYVEHEN LQIRUP XKW PWKD W
WHU*OHWKDV]QRVtWiVUyO KLV]HQ D H®H & ®WHWIH/OVIN PEIRQW MiE
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u ANER KATEGORIAK

iEUDLe5 NDWHJyULIN VJHULQWL HORV]G@ B DDDD @S MDI@DWRN V~C
JLIXUMLVWULEXWLRQ RI E1e5 FDWHJRULHV EDVBOGWRD WKH ZHLJK)

AIVIIQHWQ\LOYiQtWiV

$ PXQNiIW A$] ,QQRYIiFLYV pV 7THFKQROYJL6EL (0L QUAGW]pR+XOMAHB]HWL .LY

3URJUDPMD  pV D )(.87675%7 WiPRIJDWWD
,URGDORP

%DUWKRO\ - 3RQJUIF] 5 1p Ki QpWH W U PR BIJXLDWM O\D WL . iSISUW PP H G H Q
WHQGHQFLiIMD D ;; V]i]DGEDQ $*52 )e]HWHN +

%DUWKRO\ - 3RQJUiIF] 5 *HO\Ey *RI B[BSEFWHG FOBPDWWEKDQJH LQ
EDVLQ XVLQJ WKH 358'(1&( UHVXOWV ,G MiUiV +

%|O|QL - OROQiU =V .XQ $ V]HUN K DPD LD ¥ R UW\M OF PYOVKS)OMRN @
KDWiUR]JyMD E1le5 07% g%., 9iFUIWyW S

%XUDL 3 /pQiUW &V 9DONy 2 %HN /)iW[DEY ¥MJHWIRNLYWtSXVRN D]R
KLSHUVSHNWUIOLV WiYpU]JpNHOBSRINPYGV]HUUHO 7iM[NROyJLDL /D

'LGDQ 02' 4 02',6 THUUD 9HJHWDWL'O®REQOLFHV 6,1 *ULG 9 1%
(26',6 /IDQG 3URFHVVHV '$$&

'UXVFK 0 'HO %HOOR 8 &DUOLBU *OVRRDLQ LRHUVNFRKDIGH]VROD &
ODUWLPRUW 3 OH\JUHW $ 6SRWRIOOLGL 23 0DUFKHIMLQHGD UG $
KLJK UHVROXWLRQ PLVVLRQ IRU *0(6RGWUDIWRR QDL VRQFHPANW 5H

JHNHWH * OROQiU =V +RUYiIWK ) V]JHUKHO\HN $0F DU\ RKIVWNIWR]yMD
e0 KHO\ RV]WiO\R]iVL 5HQGV]HU O0DJ\DU %KGBBWNMWMWXGRPiQ\L 0~]}

-iUGL , 3iSD\ * )HNHWH *\ 6 )DBXMLIHWIFLyO\DIQONOHINOiODWD D] ,SR
J\HSHLEHQ *\HSJD]GiONRGIVL .|]JOHPpQ\HN +

.DSODQ * $YGDQ 8 0DSSLQJ DQG PREDWRWULWH ZGIMNDD QBNIKVL Q JE
RI WKH 3KRWRJUDPPHWU\ 5HPRWH 6HQVLQODQG 6SBWLDO ,QIRUPI

_D\DVWKD 1 7KRPDV 9 *DOEUDLWKWRUMDPRIYMRODOS FKDORI XVLQJ L
WLPH VHULHV GDWD :HWODQGV +

.RQFVRV |/ 6]DEy &V (QWZLFNOXBPHUHY 6K 8 ¥\ WR\FIXZ DWRKIHAD E ID

6\PSRVLXP /HEHQVUDXP )OXVV +RFKZDRVHNYVFKAWIX :REVHEDUDUQ
+
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ODURVL 6 G6RPRJ\L 6 V]HUN 0 D WIMHRIUHV ]iJ, NQ V$V ) MDG.QMM] W R @&/RP i
L QWp]HW %XGDSHVW S
OLND - 8WDVL = %LUy &V 3pQ]HVQi¥ pidpD i OW D GHKARRNG IHNOUZ/ROOWR iV D
(J\HWHPL MHJ\]JHW (V]JWHUKIi]\ .iURQQ)LLMNRQDHUHBPpV]HWWXGRP
OLWVFK : - *RVVHOLQN Y#GLWLRQVOBRGVLOH\ DQG RRIGY ,F 1HZ -HVH
1RYiN\ % &OLPDWLF HIIHFWV R@\U%SRALPRQVMXHRRY W H >XODIDG V
LPSDFW RI FOLPDWLF FKDQJH (DUWK 6XUIDFH DQG /DQGIRUPV
1RYiN\ % 3DFKQHU &V 6]HV]WD\ . VRXOPHW ,Q .DWBWHUO5HS$XVX
%HUEHULDQ 0 HGV &OLPDWH ,PSDFW $VVSIYVPHQW :LOH\ B6FRS
3HQNVID . 1DJ\ $ /DERUFIJL $ :HWWPELWDWV]DORQJ 5LYHU ,SRO\
H[WUHPHO\ GU\ DQG H[WUHPHO\ ZHW -RXUQDO RI O0DSV
3RQJUiIF] 5 %DUWKRO\ - OLNOYWG FOLPB@BHORKDWY RH SRIRMKGW U\ XVL
VLPXODWLRQV $SSOLHG (FRORJ\ DQGHQYLURQPHQWDO 5HVHDUFK
3RQJUIF] 5 %DUWKRO\ - 6]DEy 3 *HO\Ey G*WUHQ G RPSDWVILRRMDRVHF
LQ H[WUHPH FOLPDWH LQGLFHWEKE WEE BD WKDLW KALHD@WEKDY L QQBAH U
*OREDO :DUPLQJ +
5DPVH\ ( ,,, /DLQH 6 &RPSDULVIRSS RU M@ KL WK 7HIRDRAFWLRQ S
LGHQWLI\ FKDQJH LQ FRPSOH[ FRDVABMNVG PDRKVKHV -RXUQDO RI &RE
6FKPRW]HU $ $] ,SRO\ %DODVVDJI\DWVPDMD PVi QDN iHO\EB O1Q/H UN p\WH]
Q|YPQ\IDMDLQDN IHOPpUpVH .XWDWWIL 3CHOH Q\B pID WY@ Dt , SR G D SHI
6W|FNOL 5 OLGDOH 3/ (XURSHPRWSHO DY W ISHE QROMR J\ DHD3J F59+55
SDUDPHWHU GDWDVHW ,QWHUQDWLRQD® -RXUQDO RI 5HPRWH 6HQ
9HUUDV]Wy = JUQVH]HWL PRQLWRWL\QB/IVWM[&YQlOBMG&N\LVD&]pSRN\p‘K
WiMpNR]JWDWiV 7iM|NROyJLDL /DSRN +

,(QWHUQHWHY KLYDWNRI]iVRN

KWWS KWWSV HXU OH[ HXURSD&K/X;O8IJDOQ FRQWHQW +8 7;7 "XUL

KWWS KWWS ZZZ FRH LQW W GJYFBE)SGIWHHIDBKIDWWBMHII B\KHULWDJIH ODQC

KWWS KWWSV ZZZ NRUPDQ\ KX GRZQORDGWUDW & IHPIBWL 7 & $ MV
SGI 'RFXPHQW%URZVH

3266,%,/,7,(6 2) &203/(;/< $33/<,1* 75$',7,21$/$7$06373,1* $1°
5(027( 6(16,1* 21 7+( 1$785%/ (7 +$%,7$76 $/21*27<(5,9(5

, -E5',( 6 )$/86% 3E3%$< 6$/E7$. 3(1.6=%

6]HQW ,VWYiQ 8QLYHUVLW\ ,QVWLWXWH RI %LRORJ\
6]HQW ,VWYiQ 8QLYHUVLW\ ,QVWLWXWH Rl &RQVHUYDWLRQ
*|G|OO0 3iWHU . NVOWILNRMIPDGIO#IJPDLO FRP

H\ZRU®@HWODQGV 1'9, 6HQWLQHO $ E1le5

7KLV VXUYH\ SUHVHQWV WKR QIDW KM D /RN SV RH WEW DHNHW M D DIDIGFEVED B H
PDQDJHPHQW W\SHV H J PRZLPRMQG HBDMWXW KE IV WD DIPRFK OVH R
SRVVLEOH 7KLV DUHD LV RQN RAKNRK PRNMVFIRP S/OH WIDHLIDHR VRKIHVKKRIZQ OH \D
7KH IROORZLQJ UHVHDUFK TXWWWURQN ZRIWHIHIGRIW X RO VEHSLZFWHQ B V[ IDQ G
WKH KDELWDW PDSV PDGH RQOMKH WLH®GD Q& DE\L IDRIWH W K H VE HRUE H\W R H U H
QRUPDOL]HG YHJHWDWLRQ LQGRBHNV"LKHIORDGW PDSSH @\ ¥ DAA | B R R DEK M D W
Ele5 FRGHV WKH PDS ZDV PDGH XAKRY WK EI'RORDOPOHY DFWUYLW\ RI V
FKORURSK\OO UHIOHFWV DQRLY K HUWIDVOLRQ DQ W KW LPYDLWALRIMO , WXIF G XDHW ZIRW
KDELWDWY LQ HDUO\ YHJH VAP MR RQDW XU/DEDI K ¥ E 8 WLDQN KR HEBVGRL QG ZID@W
ERGLHV 7KHUH DUH DOVR GYIDHUGH @R R @ \EWNI AN LRIV BB DRBESISY. R1 DVQ® (
UHPRWH VHQVLQJ VKRZHG FRGUMOBRQRQROW HI VWRXO G EIHHIWWER PHY FDQ
SDWFKHV ZKLFK FDQ JLYH PRUH{ VQXFRRUPDDWRBRJIDERXW ODQG X
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.,/ E1 ,PURE7e /iV]G$-$ 3pWHIE&E (VIWHU

6]JHQW ,VWYiQ (J\HWHP 7iMWHU¥BIQPAMRNoV 7HU<OHWIHMOH V

%XGDSHVW 9LOOIQ\L ~W & HFRIFO SURKDV]ND YLROL
3pFVL 7XGRPiQ\HJ\HWHP )|OGUDM]LDQWp]HW 3pFV ,IM-
JEDID .|]VpJ gQNRUPiIQ\]DWD JEDID .RVVXWK /DMRV X

3pFVL 7XGRPiQ\HJ\HWHP ODWHPDWLNDpRV ,QMRWRPDWWNDL ,QW
9LVQ\HV]pSODNL )DOXYpG pV .|]P&YHODWIRN(IHVEAHW, pS O D%l U
6]JHQW ,VWYiQ (J\HWHP 7HUPpPV]HWYJRBMOPL PNG FOMJIDPEWHNRGIXL 7D

. XOFVV]DN®BPpV]HWN|]JHOL JD]GIiONRGiV RPD WHGH O WD ¥ R YW | POV LV

gVV]HIRJ@DOMDLQNUD D N+O|QE|] YiOViJRN N|YHRXPWHIER QNHD\ WHH W D
D] HPEHUHNQHN Q\~-MWRWW MDY DRDI QR & /DHY pWR N HN XD O WRWI LY ] Wk O
D WHUPpPpV]HWN|]JHOL JD]GIiONRGI\ MO JKWQO\HMNGIGW PUVODIN. B YR RDQV VR JE
INRVILVIWpPD VIROJIOWDWIiVRN LV MJOG D W\N PQIGWWD WH U MOHDDH.L QN *\ & U & |
INRIDOYDN DKRO D] HPEHUL WH Y WNHHI@\DADIH Wi HVO| FEVAK VQ JIEG R P &N|GLN
VIHPSRQWMIiEyO D WiMSRWHQFLiOKRHEHDPIRGLE] |[NWDMWWWQRiN R O@mD S
PLQWDWHU+OHWHQ YDODPLQW D OWHH S DA MV HND \f R R OtMVR W MPON VRO H
VII[YHJHV IRUPIEDQ $] DGDWJ\&MVRGD PV L HPEIYRHP U HV RUHQ N BIN DG D W E i ]
pV D 9LVQ\HV]pSODNRQ HOY pJ]HVOW plp YN HOW iPDF]NiR®WRR QN IHJHGPpQ\H
KRJ\ D PLQWDWHU*OHWHNHQ D] |[NRJLWIMAWRHiNNBIHINE RW D UBIDG INY M U] LW
GH YDQQDN YHV]pO\H]WHW WpQ\H] NpMWDODMHPLNVEMHRVRERNLp
QHJDWtYDQ LV KDWQDN D JD]GiONR G VR®I i @W\DWIWHD D]R N RVIWRW WX N

HW $] |[NRV]LV]WpPD V]ROJiOWPDIWIYRN]V$I®DNDODSMIAFVIV pO KHO\
OHIJNLHPHONHG EEQHN H]W N|YHWWpNDBLIVAH&HN. B G UNH 6P pi VLN @\
NeO|QEVpJ LV OiWV]LN D NpW W HDSR\WpED QN RV ]LDV/] WP KHMD\M LN V]RC
NpSHVVpJpEHQ )RQWRYV N+O|QEVpJ DpQWMNUHIHMPHN VN ]H DR HI]H WLV QW H
NLHJ\HQV~O\R]JRWWDEE D] pO KHO\HN GIORW |PVWL MP& G I¥.D O DEAU&IWQDDJ\ §
GRPLQIOQDN )RQWRYV HOWpUpV PpJ DNNN W] HRMHO XD R |] WHWDV B3 Pd O K M W
INRVILVIWpPD VIROJIOWDWIiV Q\~MWEHNp XHVIV@DNEHRQ LDV NgWV HNVOHS+0p"
HJ\HJLN DPL OHJLQNIiEE KDQJV~O\RWPpPRDMW UK®J KRYID Wi RW W HNDRMI DY W p
D PpJ SRWHQFLiOLV VIROJIOWDWHYRN)BNM|Y EHQ UHDOL]iOKDWyDN O

%HYH]JHWpV

$] HOP~OW pYHNEHQ D] |NRV]LYVSWIpP\DDV @D JINR BED WAV U N R
VIDNSROLWLNIEDQ pV D WXGRPiQ\RRYNKWEBWiDRNEDQ gRRMV
VIROJiIOWDWiVRN DODWW [0 WiR® PA DO RPHDOV H UMW ROAD 2 D
KR]]iMiUXOQDN D] HPEHUL MyONOROWHKHEFLHOHRHQ/VpJH ] KR
WiUVDGDORP LOOHWYH D JDJGNpWW N DPDHHYW FOH YXOW DI
DQWURSRJpQ KDWiVUD DGRWDWN LWQ \IB[HMWL. ¥OVV]DFVDWROIV
$]RNRQ D WHU*OHWHNHQ DKRQGDQ MRE H/UW NL Y O W\K B WONMI VA
LOOHWYH DKRO D] HPEHUL WHY p\WBGWHPWRB i \D GCRINW | AER/J R
MHOHQWNH]LN RWW OHKHWV ¥R\ JDP NRRNJD W]IW B P Q WiV O/J]iRX
LV $UDQ\ HW DO ,O\HQ WHKNOPDWNDURJUM RID ® WD MO DN
HV pYHN HOHMpPUH WHKHW E .HG\H QMILOMIN KN EDIQWp ¥ QR €
PHJUDJDGQL GH pUGHPHV V]HPKHRO\ WAVYH WNDRW V@ E HOJ W \D P&
DOLJKD YDQ NpW HJ\IRUPD |NRID®XYDJ\HNBSH@D WHHIDHES COpp
DJRQEDQ HOPRQGKDWMXN KRJ\ ODNRNBWN ©HJIQEHHMEGH
EHLOOHVINHGpPV D WHUPpV]HWR® HW HAWY DOOH JAQ N WEE XMW pN-
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VRUIQ YHJ\WW]JHUPHQWHVVpJUH W|UHDHGEBR\YD]W XDOD  pWE
PStWNH]pVEHQ LV WHUPpPV]HW d\DW|W@WHWWEEBQHN WIDF&Q
OHKHW VpJHLNKH] PpUWHQ KDV]QNDWD N VP HE ~A\bIOMNX M QCHHIIL |
KRJ\ OHYiOMDQDN D] HOV VRUED®Q @gWV]GHJIUQNIEB | UFTHMWL
1¢JJ VPpJHNHQ DODSXOy UHQGV]HUHNLQDN piWV R O FHD \ RGIMW B
WHUPpPpV]HWL N|UQ\H]HW pV D] HPEEHDKNDFyYQLiMD N|OFV|Q|
$] |NRV]LV]WpPD V]ROJIOWDWiVRN NHUHWBPRG HJ®M HD
1+JJ VpPJHW pV NRPSOH[LWiVW PXWDWMDOEB WHHIDGHURF t'
W|UWpQ iUDPOiVW QpJ\ OpSFV IRNRQ NHOKBWDS\RW LV ROHSEW
My P&N|GpVH DODSR]]D PHJ D SRWHQFLiIOLVLV]WPRBBFV Il
VIROJiOWDWIiVRN OpSFV IRN PHJOpWRW \p)W PVSRRNQU/NW W&V (I
HPEHUL MYOOpPWEHQ OpSFV IRN WHOMHVHOLRVNHW+DOQ
(JHNQHN D V]JROJIOWDWIiIVRNQDN KiURP | FVRSRUMW
QHP]JHWN][]JL NODVV]LILNiFLYV UHQGWRN DJ] HUR QW V ™ piR OND
Q\~-MWRWW DQ\DJL MDYDN D V]DEiO\R]y IHQLQWDEWY\R]RO.
IRO\DPDWRN DPHO\HN D EL]WRQViJRW NLV]iPtW&DNVy N|
FVRSRUWED WDUWR]QDN D NXOWXUiOLV i\EMOO PildWM B W RN
PDWHULIOLVY MDYDN +DLQHV <RXQJ pV 3RWVFKXYDQ
HI\eWWP&N|G NRPSOH[ WHUPpPV]HWL UHQG\B-H UV DNV PL
UiYLOiIJtIWKDW D] DGRWW pO KHO\HN KRVV]~WiYRQ IHQQWDU
"HOHQ WDQXOPIiQ\EDQ NpW |[NRIDOXW YL]VJiOXNQNOPV KDYV
9LVQ\HV]pSODNRW pV *\&U&I&W D]RN |NRY®PL Wy pW i [IDIEN O/ \IRC
IHQQWDUWYyY |[NRV]LV]WpPD V]ROJiOWDWHVBMDA) LD ® BI S X [ HYOdt W
INRIDOYDN HVHWPEHQ UHPpPQ\HLQN V]HULQ® 6 MKBIMAMDp NH Wi
HPEMUM NDSFVRODWIQDN KRVV]~ WiY~ IHQQWDUWKDWYyViJiU

$Q\DJ pV PyGV]HU

XWDWiVL WHUsOHW
9LVQ\HV]pSODN 6RPRJ\ PHJ\pEHQ KHO\H]NHGLNXQHQWPOEVH
GRPEViIJ OHFVHN%PUDMRDQOBRPEYLGpPN 'pO =VHOLF NLVW
UpV]HNpPpQW iEUD (UUH D WHOHS+OpWUHIRIDOX H\R | DIONRI
NH]GHPpQ\H]pVHNRU N|OW|JWHN EH D] HOV FVDP®H®RND ,W!
UHQGV]HUYIiOWiVUD PiU JD]GDVIiJLODJ pWH Q@K HVIAQN IDXND\S X
HOQPSWHOHQHGHWW )DUNDYV +  GLWODO H3/ Jp® O D RIR QV |NE I ORH
| W MHOHQW

*\&U&I& %DUDQ\D PHJ\pEHQ KHO\H]NHGLN Q@ GRPRBE\HOLF
OHFVHN p¥WtDRO®Q@DDL GRPEYLGpPN 'pO =VHOLF NLVWiM ,EDII
$] EHQ D PDJ\DU IDOYDN NLKDOiViQDN NH®®HS pNpVYEE\
XJ\DQH]HQ D QpYHQ |[NRIDOXW DODStWRWWDN pDUBPY
FVDOIGRW MHOHQW
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iELRLVQ\HV]pSODN pV *\&U&I& HOKHO\H]RHGpVH NpV]ItWHWW
JLJIXUMRFDWLRQ RI 9LVQ\HV]pSODN DQG *\&U&I& E\ .ULV]WLI

$GDWJI\&MWpVL PyGV]HUHN
. XWDWiVXQNKR] *,6 DODS~ WpUNpSHV DGDW.HHLMY KDV]Q
JUQ\HIJHWYpGHOPL ,QIRUPiFLY KWWS ppUDpSIBIR5KW,W'S JL
INRV]LV]WpPD iOODSRW pUWPpPNHOPpPVpWD 3]RORNtWFHS HQ F3/D
KWWS WpUNpSHL SHGLJ D] [INRV]LV]WpHD VIROJiOWDWiV p
9LVQ\HV]pSODN |[NRV]LV]WpPD iOODSRW) GDON p UJ\W AWNH OpW]iN
PDGiUIOORPiIQ\ &(6 IHOPpUpVPW LV IHOKRVQIOLMHN §|% (6
DPL GXUYD IRUGtWIiVEDQ EOODQGY 5ilRUGtWiV~ *\&U&]pV\
HOV GOHJHV FpOMD D] DGRWW WH U« HWO RRGIiNSIRGXND i FHL. |
NJOWpPVL LG VIDNEDQ DPL D] iSULOLV OHRWM~$ INXW D WNY] [
KRJ\ VWDQGDUG KHO\HQ NILGHHVPIMVH WWH WEHQ@\KiOyYDO D EH
HOV VRUEDQ pQHNHVPDGDUDN GH HJ\pE IDNR¥RSRUYWDN L
SRQWRVDEEDQ MHO|O J\&U&YHO OiWXQN HO $LKi®HIOY VRL
HO tUMD D GHNIiGRQNpPQW QDSRQNpPQW YDOy IHOPpUpV
PD[LPXP yUiQ NHUHV]W+0 W|UWpPQMHQ pV W p\® MHIN DD PPI M
HPOtWHWW LG VIDNEDQ |VV]HVHQ DONDORNHWDO IGRIJ\PL
PHIW|UWpPpQMHQ .DUF]D pV +DOPRYV M V'O PH O F\S U pPEHIQI
LV NLMHO|OpVUH NHU<OW HJ\ LO\HQ &(6 SRQMXVDKR®|]|WW
IVVJHVHQ DONDORPPDO YROW J\&U&]p\S XY ~YL]VVIIODRW ¢
PPWHUHV 1+JJ|Q\KiOyYDO W|UWpPQW $ KHO\ NLY iOBD®]W MW QD
MHOOHP] VSHFLILNXVViJD pV DGRWWVIWHLGH ¥ DO pR/ILH HYQR © D!
FVDOiIGQiO 9LVQ\HV]pSODNRQ KDVRQOYJWPS$EFVIi®E DWID O1
J\«P|OFV|V WDOIOKDWYy

gVV]JHVHQ  I1pOLJ VWUXNWXUIOW LQW HU&F& INp \K[ilDRWP 9LV
NpSYLVHO MpYHO pV N[]I[WW DNLN V]JHU] WiUVDN
YiODVIWRWWXN H]W D] LQWHUM~WtSRQW O PAHHI\® pHEHE HP ® QG HH\
WpUQL D NpUGpVHN VRUUHQGMpW O pV QULMRMW WW E KiR V]I
LQWHUM~DODQ\ E YHEEHQ NL WXGMD IHMWE QW DLp/® HFlp QG
WpPDN|UEHQ 3DWWRQ $ODSYHW HQ NpWIRUGHOOYV LQ
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IRUGXOYEDQ PLQGNpPW WHOHS.OpV HVHWPEHQWDOQ i QRW H
LQIRUPiIFLYNUD LOOHWYH D WHOHS « CLpAPHHICH YW\H IDIQHD IN 9 UTEDHN
$ PIVRGLN IRUGXOYEDQ PiU VSHFLiOLWDH plv] DJRRIW WRW HVH\S
VIROJiOWDWIiVDLUD LUIQ\XOWDN D NpUGpWHN tW$]V H OFV D N
MHJ\]JHWHOpPVVHO D PiVRGLN IRUGXOYEPRQ SHIGLODS VDR BUID
OHW|[OWKHW KDQJIHOYHY VHJtWVpJpYHO W|BWpPQWHDMES
LG WDUWDPD N+O|Q N*O|Q pV yUD N|]IWW PRIHRWW $]
HVHWEHQ D MHJ\]JHWHN |VV]HIRJODOYMiWHN pPYVERGMNJIHMW
IVV]JHVtWHWW |[VV]HIRJODOYMiW KDV]QiOWXN IHO

$] INRV]LV]WpPD iOODSRWiYDO NDSFVR QDR D GIDW IV &M B
*\&U&I& HVHWPEHQ iOOWDN QDJ\REE D Ui@NEDDWUW@R®HK GONWD
LQWHUM~NKR] O9LVQ\HV]pSODNUyO HOV VRWDBEVROPWEOH(
NXOW~UDQWURSROYJLDL VIJHPSRQWEYO V]*OHWWHNDFLNNH I
LQWHUM~N |[VV]HIRJODOYLUD WiPDVINRGWXQN D] DGDWJ\&M

$] pO KHO\HN OHKDWiUROiIVD pV WpUNpSL PHIMHOHQtWpVH
$] LOWHUM~N DODSMiQ YiODV]JWRWWXN NL D] p OWKN QI\XW tS X\
PHOOHWW NRQNUpPpWDQ OHKHVVHQ KR]]NXN N RV QLA/NWWP BV
D] $UF*,6 iOWDO LV KDV]QiOW *RRJO M DIV$NUWY WMNP\E HW G
IVVIHYRQWXQN HJ\HV pO KHO\ WtSXVRNDW HIODS\H W p'S 0PN
DODSMiQ Q\RPWDWRWW IRUPIEDQ =DI@D RBRPMWG UN VW ER Y p\J P
%DOi]]VDO 9LVQ\H SROJIUPHVWHUpPYHO SR QWERMLWRVOWNXE iV
$UF*,6 EHQ NpV]tWHWWeN HO $ NLYiOBNWQWRWKU@O KH O\HHSI
J\+P|OFV|V pV D NHUW YROWDN iIEUD  *\ &DUARIIERIOVW WKLEVH €
%RUVRV %pOD PXQNiLQDN N|V]|QKHW HQ %RUVRYV
DPHO\HW GLJLWDOL]JiOWXQN pV DNW XD O L] p@WKKH\ SN D], 6H B k
pV FVHUMpPV D J\HS D J\+P|OFV|V pV D NHIDN X B pSravpN
9LVQ\HV]pSODN HVHWPEHQ *\&U&I& HVHWPEHQ SHC
HVHWpPEHQ D PHIJDGRWW pO KHO\HNHW N+O|Q V]tQQHO MHO|

Lépték: 1:15000 Lépték: 1:24000
iIELRLVQ\HV]pSODN pV *\&U&I& pO KHO\HL NpV]tWHWWH 3UR
JLIXUHDELWDWYV RI 9LVQ\HV]pSODN DQG *\&U&I& E\ 9LROD 3

$] INRIDOYDN SRQWRY NLWHUMHGPVPW LV |P¥PH\DWiHIWR YW X
DKRO pO KHO\HNUH OHERQWYD KHNWiNBDE& NgW WH i ] DGBPAKEND ¢
WHU*OHWL NLWHUMHGpPVHNHW
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$] pUWPNHOPpPV PyGV]HUWDQD
. XWDWiVXQN VRUIQ D .DV]NiG PRGHOO HOV KiURAWMSFV IR
iOODSRWiUD OpSFV IRN LOOHWY M]W pPROWH @ PLIiiOMYD M W
pV OpSFV IRN (] XWYEEL NpW OpSFV IRNRW QVWHYRQW
INRV]LV]WpPD V]JROJIOWDWiVRN FVRSRUWMDELO W[y OH ©QBWD |
VIROJiIOWDWiVRNDW YL]VJiOWXN

OLQGNpPW WHOHS-OpV [NRV]LV]WpPIiLQDNUWPDISEW:iW KiUR
D] I[NRV]LV]WpPiN iOODSRWiW N|[]YHWOHD®RQ MHPIE RR DD W
VIHUNH]JHWL DGRWWViJRN IDM pV YAR®W D/NL GWR VERLG/LHNU LW
RO\DQ |NRV]LV]WpPiNDW YHV]pO\H]WHW YWY [\ HY VWHDVHMRY
YDGNiU YDJ\ D] LQYiJLyV IDMRN $] XWROVy MW R/RRIRDERX 6
~J\PLQW D JD]GIiONRGiIV D WHU*OHWHQ p W DIQUQADHNQ NL| W QX P Ny
ODNRVViJ pOHWPYGMD $ IHQWL V]HPSRQWHRNAOP WDSIEVURC
P&YHNEHQ NHUHVW+QN NXWDWiVL HUHGPpQ\GDNWD LW RW
IHOKDV]QiOWXN (PHOOHWW D] LQWHNM-~HNO\WRHBEDI@DOY|
YHV]pO\H]WHW  WpQ\H] NUH YDODPLQW D NDSFRAER®RA
NRPSRQHQVHNUH $] DGDWRN |[VV]JHYHWpPVpW V]|YHJHV pUWq

$] |INRV]LV]WpPD V]JROJIOWDWiVRN pUWPWB@WpYHHURB]QV}H
WiPDVINRGWXQN (JHN DODSMiQ YiODV]WRWWRMDWLDpV
VIROJIOWDWiVRNDW DPHO\HNHW D] L QMDHAUHVN-D @ B Q DRPNH OD
9LVQ\HV]pSODN pV *\&U&I& HIpV]pUH LV MHGHQMWDY @ H N PNRHX

PHIN|QQ\tWpVH pUGHNpPEHQ D &,&(6 pV D] YWU]JLYLW
3RWVFKLQ KWWS D NLYiODV]WRWW V]ROJiIiOWDWiV]
gVV]HVHQ INRV]LV]WpPD VIROJiIiOWDWiVW HOO DV §WRMW W >

VIDEiO\R]y IHQQWDUWY V]JROJIOWDWiV  $iOWIDWODRN VR W \
DOIEELDNEDQ VRUROMXN IHO PDJ\DUi]JDWWDO HJ\+WW

(OOiIWy VIROJIOWDWIiVRN
$JUIU [NRV]LV]WpPPINRQ WHUPHOW Q|YpQWHU RPBWOFHW W
Q|YPQ\HN SO ]|OGVpJ J\+P|OFV JDERQD
7HQ\pV]WHWW iOODWRN pV WHUPpNWHNWpOOIOPW RN
pOHOPLV]HU DODSDQ\DJNpQW KDV]QiOW IHO QHP GROJ
9DGRQ WHUP Q|YpPQ\HN pV WHUPpPNHLN pOWIDG®RE]HUN
WHUP Q|YpQ\HN ERJ\yV J\+P|OFV|N JRPEIN
1]YpQ\L pV iOODWL ELRPDVV]D GLUHNW |HOQRBIW QHQV
IHOKDV]QiOW Q|YpQ\L pV iOODWL WHUPpNHN SO F
pStW DQ\DJRN
1]YpQ\L pV iOODWL ELRPDVV]D PH] JD]GDM3ID KDV]QiODV
1]YpQ\L HQHUJLDIRUUiIVRN We]HO DQ\DJNpQW KDV]QRVt
*HQHWLNDL NpV]JOHWHN VKRQRV PDJ\DU NWLMFIDOMW D
PHJ U]pVH
9DGRQ pO iOODWRMN @ W VKIDWRp NHAINWRN pV WHUPpPpNHLN

6]DEiO\R]y IHQQWDUWyY V]JROJIOWDW VRN
%HSRU]IV SROOLQIWRURN WHYpNHQ\VpJH J\+P|OFVIiN
6]pOYPGHOHP D V]pOV VpJHV LG MiUiV HOV VRUEDQ V]j
$ K PpUVPNOHW pV D SiUDW D UAMD ORHPW PRLEIORRIOY. B D B/EG R ¥
(Uy]LYy HOOHQL YpGHOHP D OHMW V WHHQHWBNB® D Y1
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$ NpW WHOHS<OpV |VV]HKDVRQOtWiVRNBRW PP |[KHROJHNM]W b
RV]WiO\RJWXN pV SRQWRJWXN $ SRQWR]KWHEL @\ MVDMDW | USA
YDJ\ QHP Q\~-MWMD SRQW D] DGRWWEWDI@®OILOW CHVi\WWO DN
*\&U&I& DGDWDLW |[VV]HVtWYH LV iEUi]ROPRXN W G\RWYMD GOV X |
D] [VV]SRQWV]iPRW D] DGRWW WHOHS+-OpV @O (K HNQ \WDAW IR Sy
D] I[NRIDOYDN |[NRV]LV]WpPD V]IROJIiOWDWEMRL @ DWND QD PIND SIj
V]tQQHO MHO|OWsN D] pO KHO\HNHW FVDN WENQSRW®pGF
NHYHVHEE SRQWRW NDSRWW D] DGRWW pO K H® U HIABQU OQ X D
LWW LV 9LVQ\HV]pSODNQIiO *\&U&I&QpPO THGLJ
IVV]JHKDVRQOtWiVW D] LQWHUM~N NY D CPLHN DWW WHOIHP [pVH D

(UHGPpPQ\HN pV PHIJYLWDWIiVXN

$] INRVJLV]WpPPiN iOODSRWiQDN [VV]HKDVRQOtWiVD
$] |INRV]JLV]WpPiN iOODSRWiW N|]YHWOHQRPO DMMD|Q LP X\ PW
GRPERU]JDWL pV VIHUNH]HWL DGRWWYVi¥YRGHWWN pdV DBV iNvpLW V!
W|EE DGRWWVIiJiEDQ LV KDVRQOtW HJ\PiVRY BDQGN pHU & MU
YDQ pV V]LQWpPQ PLQGNpW WHU<OHWHW DBDIDMIRXO YMIBRQ\
WHNLQWHWPpPEHQ KWWS $] LQWHUM~NEYO NLBRUMOW K
WDSDV]WDOWiIN D WDODM DODFVRQD WHUNHSBQ\ DS DMDE]Y
ELJRQ\t WRWWDN KWWS KWWS $ .g5,1)2 Yt]JDMWYONRG!
WpUNpPSH VIHULQW PLQG 9LVQ\HV]pSODNRQY®RHHQG\SBEYIL
Yt]YHJHWpVL NpSHVVpJH LV $] LQWHYMAHOVIR BIi@P R QGGWN N W
Yt] N[JSRQWL NpUGpV QiOXN pV VRNV]RU SUREWDPRI\W RWN R/]
YDJ\ I~UW NXWDN YDQQDN tJ\ WHOHS-OpVV]LQ@W pldp W QH
eUGHNHVVpJ KRJ\ D J\&QU&I&LHN HVHWpBHRODD @ KBS WIW QN
DPHO\ WLV]WD Yt]J\&MW WHU<OHWHQ KWRQA&I& HHG L N BID M (E y
KHNWiURV Yt]J\&MW WHU<OHW N|]HSpQHUBNVHW N pWQRH VH
VIHQQ\H]pVHNQHN HPLDWW D Yt]J\&MWH ML pK W M GAAHEDS R W
2UWPDQQ Qp $MNDL HW DO $] LQWHUM~N YOEODBMiQ
NeO|QE|] PYGRNRQ KRUGYN FLV]WHUQIN NLVHEHONDMHWWM
9LVQ\HV]pSODNRQ D NLVHEE WD Y DNHWYL PO KNH®AF/NY 1D IOD 19 DIt
GRPERU]JDWiIW WHNLQWYH D OH3$5 VIHULQW IQWONSDJRRBE N|
OHMWpPVVHO UHQGHONH]LN pV H]JHQ EHO-O L\VDW pEEN P OQENYUD
DPL QDJ\REE HUYJLYYHV]pO\W LV MHOHQW
6]HUNH]HWpW WHNLQWYH PR]DLNRV PLQGNpW KROM D]JRQ
9LVQ\HV]pSODN QDJ\REE WDJROWViJJDO HHHHQGHBMBI LD L]
WHOHS+*OpVHN WHU*OHWL NLWHUMHGpPVpPE O LV OiWV]LN \

WIiEOJLVW\HV]pSODN pV *\&U&I& WHU<OHWL NLWHUMHGpVH
7DEOBL]H Rl WKH DUHD RI 9LVQ\HV]pSODN DQG *\&U&I& SHL

eO KHOIHNHUG HUG| p\V\HS J\-P[OFV|V NHUW N
FVHUMpV M-NOFVHNNDéﬂﬁyVHQ
gNRIDOYDNK K K K
ILVQ\HV
& U,

*\&U&I& QDJ\MIiEYyO NpWV]HU QDJ\REE 9LVQ\H\pJ® XN QIO
WtSXVRN WHNLQWHWPEHQ DUIQ\RVDEED @ RYYOQNWHO R OMRD |
+DEiU PLQGNpPW WHOHS+OpVUH MHOOHP]WHN MHHWGpP O DK KHCH
*\&U&I&QPO QDJ\REE |VV]HI*JJ IROWRNEDQ KHO\H]NHGQF
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WXODMGRQYLV]RQ\RN pV D NH]GHWL WHBP YL] B\H FRD\WWR ®ND D
KLVIHQ 9LVQ\HV]pSODNRQ QDJ\MIiEyO KiURPV]RU tDQQ\L F
9LVQ\HV]pSODNRQ QDJ\REE UpV]EHQ PDJIQWXODRBRQ~ W
W|EEVPJQHN PLQGHJ\LN pO KHO\ WtSXVEyO YDQ ELUWRND
D] HUG pV J\HSWHU<OHWHNHW ~J\ KRJ\ BpKRJJN RN D/ND iYW E
JEDID |[QNRUPiQ\]DWiWyO *\&U&I& HVHWpPEHQ HJ\ D&EDQ %
NpV]tWHWW |NROyJLDL iOODSRWIHOPpW DBNRWDIPYJI KNIWEG
DUIQ\EDQ ERUtWRWWD J\HSHV pO KHO\ PWGIiVV]is~ Q|Yj
PRVWDQL DGDWRN DODSMiQ YLV]RQW D UNVGI\U DY HNAMBL Vg W tRW
WHU* OHWHN AMDYiUD" PHJIRUGXOW pV RVGENHMEDQ
KRJ\ D FVHUMpPVHGpPV PLQGLJ LV QDJ\P PPWWNEE QV PHDYQW B
DGDWRN LV 0iU D] HV pYHN HOHMpQUM ©O/HYWRBE DHAB®\
NHOOHWW WLV]WtWDQL EJ\ D PDL iOOD SRW |B/tWMWRQRDEN R
KLIQ\iIEDQ EHHUG V+OW YROQD D] HJpV] WHUGQ B SW HQ M IHIG |
D] HV pYHN EHN|OW]|]pVpLJ QHP NH]FODVMXKRNDMW Q gKDP
NDUEDQWDUWYD pV D NHUWWHU«OHWHWN 91W G XA V¥ 8 O iVNODiK
MHOOHP] YROW EiU QHP YROW WHOMMQDX HMHNG W HON
PHIJpUNH]pVHNRU GH MHOHQOHJ LV HDOIRIHO ABIWRV VNHIDV M/
NDUEDQWDUWDQL D J\HSWHU<OHWHNHW

JRQWRYV N+O|QEVpJ PpJ D NpW WIS &O pV MW PVKH CKRR JY poch
POYH] *\&U&I& 7HUPPV]HWYpGHOP k XPHQ FORIOW J LLIDLO 5 W MHU ¥ I
DGGLJ 9LVQ\HV]pSODN QHP Y pG HWWR®QBWEDHWK HEQUL YNRHKD]\® HH
N|JYHWOHQ+0O D Q\XJDWL KDWiUMY KGOOHR]N HE LMWHDVD GLVHEN
HOPRQGKDWY D IDMJD]GDJViJ PHO\HDW "N&O& D& DH.V HONDIESHFOW

DGDWODS WiPDV]W DOi GH D ERRGLYHNUUWW FQ NIl
IVVIHVtIWHWW HUHGPpPQ\HN DODSMV® @ | D ODDED R psW IN HQ\ MN
IHO %RUVRYV OLQG D JRPEIN 3iOYpi® HMW DRUVFKKPXYEL
pV PLQG D] iOODWRN EEUDKiP -y]BOYHU .RQGRDRV\
.RYiFV HW DO .RYiFV .| P @®L XNV OW]L /DQ
=VHE N 6]H NH 7DUWDOO\E S8KHWWWRYLHAX pV EEUDKI
8KHUNRYLFK 'iJQHU HW DO pKiQ\N|DMNVVDNHUR QW M@ LQD 9
1IDSRN NXWDWiVDL VRUIQ .[]*O<N \pWDG 1P HW PRHIWRIR QY HQL
Q|YPQ\IDMRN N|]*O IDMW WDOiBWGOMD I'YVEEHN NORWW KK B

YDODPLQW iOODWRN N|[]*O ORU® NWO® (DN N\HEHEWIH O 18 G E
$U\WUXUD PNMWOXHIDOPWH D WHU-OHWHQ 8KINQNRWLHFSO PN
HVHWPEHQ D IDMGLYHU]JLWIiIVW D]ORJIMEH D OHN®OPIDHNRG v |
PDGiUIOORPIQ\ &(6 IHOPpUpV HDNRQ\tWIMITH G YA LVNHHU « O W
PLQGH] D N|JHOEHQ OpY WHUPpYD-NYE VDR LI RBIQIG RN p& V. R/NDI
gVV]HKDVRQOtWiVNPSSHQ *\&U&I&Q DY DK RENYHWHIQN iV [P N
PDGiUIDMW tUWDN OH D WHU*ORWW®RIMHQHWHWKRD DPtJ )

KHNWiURQ YpJH]WpN D NXWIWIVHO O W VRUE D) pVi YKROL) |
EHD]JRQRVtWiV pV FVDN NLV UAEHQ VNSO DORSC MQQ J\
KHNWiURQ IRO\W D KiOy]iV PDGiUJ\&U&]pV

$] INRV]LV]WpPD iOODSRW HOHP]PVYBWIY VWG FVRG\RIY
N|[]*O D] HUYJLYYHV]pO\W D YDGNiUBHPWVDNLIQFHQQVY [BMR
NDSFVRODWEDQ HOPRQGKDWY KRJPIEQG N W H|3\BBI VYU Q Q WA
OHMWpV PLDWW HUYJLYYHV]pOWHRW HWHNUW D WY Q ¥ \F pl NV
IRO\DPDWRYV WDODMWDNDUi{V p\V DIWR SMW P DO ISW RDP@ FOWR B
I|OGXWDNQIiO LOOHWYH D N|UQ\HR IBDOG NG 0D N H ON H M GOHH
HVHWpPEHQ WDSDV]WDOWIiN D | DR)GERHD PHIQ G $l pY\D G\NH O H\SD ® !
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SUREOpPPiW MHOHQW HOV VRUEDDYQUBJ\NRGYS\DLY QG BN-WK
pO KHO\HNHW pV Gp]VPIiOMiN PHJ DNHUVPHOFMWYV | NYWO HPW (E
HUG NEHQ VHP HQJHGLN D] ~MXODW R ND MR D/G! NMIED R\ RIC
9LVQ\HV]pSODNRQ pV *\&U&I&Q LV YPQDWRQ SDREQMPHN M 9]
HOPRQGWIiN KRJ\ D] DAFALW¥BBR] PpIMRN V]DV]RUtWKDWYyDN
HJ\UH W|EE D MDSID QORI YN WHIERQILEFD® SHGLI D N|]|QVpIHV
$VFOHSLDV RNRLIIDFID® OHJQDJ\REE JRQGRW $YYQGNMRN YV
SUREOpPPiMD DEEYyO D V]HPSRQWEWOH Q/ VKRIJ\J D PYLIGMHLPW QW N
J\HSWHU*OHWHNHQ J\RUVDQ HOV]DSRURG QDI GIXEN DL 8N RFB/A
LGHLJ WDUWYyY NH]JHOpVHN NDVKHOVU IDIH\D AW D H U HB MK C
$] INRVJLV]WpPD iOODSRW HOHP]pVpQHRS RDWRIDG DN Nj W
KDWiVRN FVRSRUWMD DPHO\ D JD]GiONWGIVVWD WHWEHOH\UI
POHWPYGMiW IRJODOMD PDJIED )RQWRV NLMHOW@WBDQD |
YHIJ\WW]HUPHQWHVVpJHW QHP FVDN D JD]GiOWRGiVEBIQHBHH |
NJUQ\HJHWEDUiW PHJROGiVRNDW KDV]QiOQL WDQ®R®MKHO\
KDVRQOYViIJRN GH N+O|QEVpJHN LV D NpW WHDGIGNP PV HQ
WHUsOHWHQ IRQWRVQDN WDUWMIiIN D KHPW\EEHDLMNIMHVHQ K
VRNV]RU IHOYiOWYD KDV]QiOMiN NBVHOWHWPV ® H EHHQWIHRW
ILJ\HOQHN DUUD KRJ\ UpV]EHQ D] HUyJLy HPM JDPH DG HRY HA
W~OOHJHOWHWYH PpJ DNNRU VHP KD W|EEDOODWRYDDNGD
NHFVNpNNHO pV MXKRNNDO OHJHOWHW Q|MN Jd SCSHHD VN DN Pi 0]@
GH D V]pSODNLDNQIO HO IRUGXO PpJ KRJ\ YNODNDMD NL

gVV]HVVpPIJpEHQ D IRO\DPDWRY WHUPQ®MB+® pVYIPOCL  SNRH LHADEY
J\ADNRURO HUUH D] pO KHO\UH + J{EUD

iEWDVQ\HV]pSODNL JIHSWHUOHWHN NpV]tWHWWH 3URKi
J)LIXUBHDGRZV Rl 9LVQ\HV]pSODN E\ 9LROD 3URKiV]ND
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iIEUD&U&I&L J\HSWHU<OHWHN NpV]tWHWWH 3URKiVIND 9
JLIXUBHDGRZV RI *\&U&I& E\ 9LROD 3URKiV]ND

$ YLVQ\HV]pSODNLDN D J\«P|OFV|VeNHW NLI KK W] HWPNHOQ ND
$] DONDOPD]NRGY J\+P|OFVpV]HW QHPFVDN HJYN B0 MR®V
VIHPOpOHWQHN JRQGRONRGiIVPYGQDN LV DPHW®\URI®WNDIQNN R
PHO\QHN V]HUYHV UpV]H D] HPEHU $] RONWE R DV NREYH] kW R
YDQ AKHO\H" IHOQ QL D I&QHN J\yJ\Q|YPQ\HNQHN NRPEINQ
D PHJOpY IDMRNUD IDMWIiNUD pV LJ\HWALWDDYRN P& JOH W|
HJ\HV J\+P|OFVIiIN WHUP UH IRUGXOiVD |QPDJMIDQt KRWJIA]~ L ¢
DONDOPD]JNRGyY J\+P|OFV|V UHQGV]HUUp WDIOW LV NQHEBIO MHX
IDQWRV OLYHO QHP HJ\ WHOMHV PpUWHDE HQ YHDRE M Dy i
PDJD D J\eP|OFV|V HJ\ LG XWiQ PLQLPiOQV KANRPEGEG UL] DHEMRHNW
NJUQ\HJHWKH] VIRNRWW D]JRQ IHOHU V|G|WW J\PDQBEDID N
QDJ\REE D W&U NpSHVVpJH /DQWRYV L,O\MHQHN DVYLVQ\F
DKRO W|EE PLQW WiMIDMWiW WHUPHV]WKHRQBGLW WRHNU »
J\¢P|OFVIIW WDOIiOWDN LWW D YLVQ\HV]pSDRNLDNU DPHO
NH]JGHWHNEHQ FpO YROW RO\DQ J\+P|OFWRNHXL DODNDt Wi\
KDV]JRQYpWHO LV PHIJWDOIOKDWY )RQWRV PHOMMIVHNGW W
NDV]iOiVVDO pV OHJHOWHWpVWHY PLD/U KiF]BI@ L 10 y Y IBDH ORWHHW
VIRNWDN D NDV]iOiV SHGLJ OHJW|EEV]|U Np]lH® | WNWpQ]
WHNLQWHWPpPEHQ HOPRQGKDWY KRJ\ PDMGQHP WL@®GHQ |
WHOHS+*OpVHQ PR]DLNROWDEEDQ KHO\H]NH\NGHQH N H OK B NOW& U
WHV]QHN NL DPL D YLVQ\HV]pSODNL WHU+OHW D
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T

VEWLRVQ\HV]pSODN J\+P|OFV|VHL
JLIXURUFKDUGV Rl 9LVQ\HV]pSODN

*\&U&I&Q iOWDOIEDQ D J\+P|O RWIiNWV NpSHHVN QDDKNHNW « O
EHO O«N QpKiQ\ (JHQ D WHO HSOpY HND W JQ DV XFPOBM GRQ R Y DT
J\+P|OFV|VH DPHO\E O HJ\LN KRBRJpQHG\HW « OWH WLYN B\ |

YHJ\HV + VJLOYDID NDMVDpLVEDUDF|NMHIYD PHHOVDNE O QI
NJUWHID pV HXUySDL N|UWWVRJIJpEHBUD KHNW|WRVDN pV H
IVVIWHUSsOHW FVXSiQ iW VDD XHW HE NG W [S-DiVFHD@OMNM ] H O L

............

iIEUD&U&I& NpW J\+P|OFV|VH EDOUD GUWMW 3WRKEWV]NDYHIRDD Np
JLIXURUFKDUGV RI *\&U&I& OHIW ZDOOQXW RR®RBWRKULINKDV PL[H

$ NHUWHNHW PLQGNpW WHOHS+OpVHQ LIMWEMH QHMNN HGC
WHUPpPNHQ\HEEp WHQQL V]JHUYHVWUIJ\D RXRQFNR]pW O I W HN]«
WiMIDMWD ]|OGVpJHNNHO DPHO\HNHW ORJE|MYWWHR WK B]®I
pO IDOYDNWYO *\&U&I&Q D NHUWKH] WDUWR]QDNVBNJI\+P|C
WiMIDMWD J\eP|OFV|N WHUPHV]WpVpUH K p/EpRIQ N WWHQ IS Qn|
OHKHW VpJ D WHUsOHWHQ PHJPDUDG®HWiB]DMWHNVUDY WNP B @
IHOKDJ\iV PLDWW QHP U] GWHN PHJ YDJ\ FVDN HOHQ\pV] \
$] HUG WHU*OHWHNHW PLQGNpPW WHOHS -OpNEBQLLJ\HNH]QH
eUGHNHVVpJ KRJ\ *\&U&I&Q D NH]HOpVL \QJDEi G RN LD Vp
ODNRVRN pOHWPYGMiQDN EL]JRQ\RV DODSWEYMEHIHLYDQQRD
(EEHQ D GRNXPHQWXPEDQ WHUPpPV]HWH VBIRH @AIQP\WT M i N
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FVXSiQ D ELRJD]GDVIiJRNEDQ LV KDV]QiOKDWRP]YHIWHHWMH N
DODSMiQ LOVHQ YHJ\WJHUHNHW VHP QDJ\RQ KD\ HQ\i\W B VI HDN |
YL]JHN WLV]WDViJiQDN PHJ U]pVpUH ~J\ KRJ\DDP HOROWW W [T
Ki]lWDUWiIVRNEDQ NHOHWNH] V] UNHYt] PLQpPOLVWWIWYN]H
JRQWRVQDN WDUWRWWIiN D] DODSHOYHNBMIYiQB N OWKMWY |
PYGV]JHUHLW PHO\HW FVDN KXOOD®piN EL\RPRY Y Li Y DO O P
HOOHQL YPGHOHPUH LV N+O|Q IHOKtYMiN D MDNRARQOD WIED
NLHPHOLN KRJ\ D] HUG NEHQ VKRQRV IDIDHWRHNN HM\DH GH S
OHJHOWHWpPVVHO NDSFVRODWEDQ Eilp\QWRPIRWDUBH® 88 KM
D JD]GIiNDW PpJLV IRNR]JRWW yYDWRVVilUOHWQWHURROOV il
PHIJDNDGIO\R]iVD pUGHNpPEHQ 9LVQ\HV]pSOD N@D MH QRRG & KN
KRJ\ D IHQWL DMiQOiVRNDW N LV EHWDUWMIiN PLQG D JD]Gi

$ NpW WHOHS+OpV [NRV]LV]WpPD V]IROJIiOWDWIiVDLQDN |[VV]H
$ WHOHS*OpVHNHW Qp]YH N<O|Q N<O|Q + R MNRWXQW]WDpPIDEV
VIROJiOWDWiV PLQGNpW |[NRIDOXEDQ D]RNERYQ WD OF @B
NeO|QEVpJHW JHQHWLNDL NpV]J]OHWHN + KDQJVMHABMDRQ L
YDGRQ pO iOODWRN pV WHUPpPNHLN + FVOLNQ G\ | &G YD
DGDWDLW ILJ\HOHPEH YpYH D INRV]LV]WMBECPIDN V] RO P i| O W \D|\W
pPUWH HO D OHJW|EE SRQWRW (]XWiQ N|YHWNHIWWW
YDODPLQW D YLVQ\HV]pSODNL J\HS pO KHO\HWG $p¥L DQNHW]
pO KHO\ YDODPLQW D J\&U&I&L J\sP|OFV|V pV NHUW pO K
YDODPLQW SRQWRW NDSWDN D *\&U&I&Q WRKR GIKDWyYy J
INRV]LV]WpPD V]JROJIOWDWiV WpUNpPSHQ LYOFVjEWDMHDRO DY
OHJHU VHEE V]tQQHO D OHJKDOYIiQ\DEEDO D] NFRGWRYV
V]tQIUQ\DODWRNNDO $ N|YHWNH] NEHQ D] pQ\KKOWN ||
NpSHVVpJpW MHOOHPH]]*N pV KDVRQOtWMXN |[VV]H D NpW W

WIiEOILVW\HV]pSODN pV *\&U&I& |[NRV]LV]WpPD V]ROJiOWD
7DEOHFRV\VWHP VHUYLFHV RI 9LVQ\HV]pSODN DQG *\&U&]I

iikoszisztéma-szolgéltatés/élﬁhe]y erdé/erdé és cserjés gyiimélesos gyep kert/kert gyiimolesfakkal

Visnyeszéplak |Gyiiriifii |Visnyeszéplak |Gyiiriifi Visnyeszéplak |Gyiirifii |Visnyeszéplak |Gyiirifi

agrar-okoszisztémakon termelt
novényi élelmiszer (ellatd 0 0 1 1 0 0 1 1
szolgaltatas)

tenyésztett allatok és termékeik

0 0 1 0 1 1 1 0
(ellato szolgaltatas)

vadon termq n'ovenyeik e§ termékeik 1 1 1 1 1 1 0 0
(ellato szolgaltatas)

vadon é16 allatok és termékeik 0 1 0 0 0 0 0 0

(ellato szolgaltatas)

novényi és allati biomassza direkt
felhasznalasra és feldolgozasra 1 1 1 0 1 0 0 0

(ellato szolgaltatas)
novényi és allati biomassza
mezégazdasagi hasznalatra (ellato 0 0 1 0 1 1 1 1

szolgéltatds)

novényi energiaforrasok (ellato

i 1 1 1 1 0 0 0 1
szolgaltatds)

genetikai ke’szlet'ek (ellato 0 0 1 0 1 0 1 0
szolgaltatas)

beporzas (szablalyoyzo—tenntarlo 0 0 1 1 . ! ! !
szolgaltatds)

szélvédelem (szalbalyyozo-fermtarto | 1 0 0 0 0 0 0
szolgaltatas)

hémeérséklet és paratartalom
szabalyozasa (szabalyozo-fenntartd 1 1 1 1 0 0 0 1

szolgaltatas)
er6zi6 elleni védelem (szabalyozo-
fenntartd szolgaltatas)
Osszesen 6 7 10 6 7 5 6 6
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I erd6 és cserjés 7 pont
I kert gyamolesfakkal 6 pont
I gyamolcss 6 pont
[gyep 5 pont

‘

g

Lépték: 1:24000

iELRLVQ\HV]pSODN pV *\&U&I& [NRV]LV]WpPD VIROJiIOWDW,i
JLIXUKWFRV\VWHP VHUYLFHV PDSV Rl 9LVQ\HV]pSODN DQG *\

$ J\eP|OFV|V pO KHO\ 9LVQ\HV]pSODN HVHWSEB QY RW *NOS&KI\
D] pUWPNHOPpPV VRUIQ 9LVQ\HV]pSODN NNRRRISDMHK[ HHE/E W@ BH-HD H
%iU SRQWV]iP WHNLQWHWPpPEHQ *\&U&I&Q QpJ\ SRQWWLI
9LVQ\HV]pSODNRQ GH D PHJOpPY |NRMVJLWHVUEDN WRW MWD
+ D OHJHOWHWDPV pV D J\eP|OFVIiN N|]p *OW HWQWLtWKHQWNJIH
D] pO KHO\HW

*DQNpPV]OHW WHNLQWHWPEHQ D 9LVQ\HV ]\ S\NALBINHONREOH N
XJ\DQLV W|EE PLQW WiMMHOOHJ& J\+P|OFVIiYDO UHQGHO

$ J\&U&I&L WHU*OHWHQ D EHWDNDUtWRWWN Y1 URYOIRNYNENC
HODGIVUD D WXODMGRQRV $ V]pSODNLEIN YDQ]RQML HHIW G
NpV]tWHQHN VILQWpQ OHNYiUW SiOLQNiW SpwWVHEDSFMO O
iOWDOIEDQ V]iU]~]iVVDO NH]JHOLN GHD M|EHH @ XKR® N DHO @
WHUYH]LN NH]JHOQL PLQGNpPW J\+P|OFV|VVWMISQ WWp\§ R QAL
WHQ\pVIWHWW iOODWRN pV WHUPpN BDIVN ] LY B5Q D R INQW | B OX| Y |
IHOGROJR]iVD |[NRV]JLV]WpPD VIROJIOWDW i WHH]HNHEEKBW
UHDOL]IOYyGQDN $] HO EE IHOVRUROW HRJ O i VR VX RRCH] © BVQ@Q\D
XJ\DQLV HJ\UpV]U O D] RWWDQL J\eP|OFV|V|NHWN W|EIBHN N
ERUJGHUHV PDJ\DU V]*UNH V]DUYDVPDNWKHD]W SHNIL JFD JOMD |
iOODWRN PLQGHQ UpV]pW LJVHNH]QHNQ H\OX DV ] i POR Q WRIND
E UW LV (JHQ NtY+O RO\DQ IDDQ\DJ NLKR]DPWEOIUDANOVYTC
QHPFVDN W&JLID KDQHP IDUDJKDWy IQPQ\®@\L HQHL]JHP RW
HOOiIWy V]ROJIOWDWIiVKR] WDUWRJLN pV PLQGODNL&US&
J\eP|OFV|VE O WXGQDN NLKR]QL EHO OH (EEH® WX GN HWEH C
KRJ\ *\&U&I&Q D HV NDMV]L JXWD*WpV PLDWWpVYRGW HJ
9LVQ\HV]pSODNRQ pYHQNpPQW iOWDOIQRV D M}O|OPMJB|NE
EHJ\&MW |WW WE&JLID $ J\eP|OFV|V|NHWDIL¥Q\Q W]p|S ONDINK| QO N\
NH]JHOLN tJ\ V]pQD LV OHM|Q D WHUYNGMWL] ®O GDW RN @HHIK X Q
IHO LV HVILN YDJ\ PHINDSMiN WDNDUPiQ\Sp@pwW R FLFHO NG
D J\sP|OFV|VEHQ )RQWRV PHJMHJ\H]QL KRJ\ PRQUGI&IQVD\HV
J\¢P|OFV|VINEHQ J\DNRULDN D J\yJ\Q|YpQ\HN JRPEiIN DPLN
9LVQ\HV]pSODNRQ D IULVV LOOHWYH V]iUtWRWWDUWJI\Q|Y|
~WLI&IDMRN V]|US|W WHiW pV HJ\HV HVHWHNIEQ BhQ G N
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J\eP|OFV|V UHQJHWHJ OLOD SHUHV]NpPW GRWRHP $D R IQW HRIM +
HOPRQGiIVD DODSMIQ JViO\D pV NDNXNNI& HVDYD®P|IDAWRSIL
WXODMGRQRVD JRQGRONRGLN DEEDQ KRJ\ D M|Y EHQ OHYF

iEUDKIQ\ D YLVQ\HV]pSODNL J\+P|OFVIDMWIiN N[]*O NpV]tWH)
JLIXUBRPH RI ITUXLW YDULHWLHV IURP 9LVQ\HV]pSODN E\ 3|

9LVQ\HV]pSODNQIiO D] HUG SRQWRW NDSRWMpV \EW&ELAE
SRQWRW OLQGNpPW WHOHS+OpV D =VHOL® DN HWG tW\HQ HPHMW
N|UsO|WW+N LV MHOHQW V V]i]DOpNEDQ P HWWDCE B @ DRLYQ G N
INRIDOXQiO HJ\H]JWHN D] HKKH] D] pO KHO\KHYVRWNW KHEW

NLYpWHOpPYHO OLQGNpW WHU<OHW ODNRVDL J\&MWHOQH
PHGYHKDJ\PD YDGN|UWH PDGiIUFVHUHV]Q\H KiUV IDMRN
VWE JRPEINDW YDUJIiQ\D JOIiEJRPED FWINSMWENHIQPW Y&
RV]JORSQDN NDUyQDN YDOyW pV IDUDJKDWy IDDQDGR® LV
pO iOODWRN pV WHUPpPNHLN [NRV]LV]W pR & U&]RQ Hild WD W DW
HUG WHU*OHWHLNHQ PHJHQJHGLN D YRGVYJIWW VDFLPUMNN AV
YDGK~VW NDSQDN )RQWRV PHJHPOtWHQL KRRODI®WDW p\Gv
EiU Q\~MWMiN D WHOHS*OpVHNKH] WDUWR]y HHG OHW\HND
PLQGHQNpPSSHQ PDUNIQVDEE NLHPHONHG EE VQBNHBHW I
ELJWRVtWIiVIiEDQ . O|Q|VHQ 9LVQ\HV]pSO DWPR § RUP B OKMHN \NH.
YLKDURN MpJHV N pV D ODJ\DURUV]iJUD N HD®NHPY * CeW¥ g N
WHOHS-OpVW DPtJ D N|UQ\H] WHU+OHWWHN IpQEQD WY} BAVRO N
NDSFVRODWEDQ D IDOXEHOL JD]GiONRGiVYD®MN B plKHWH® C
INRV]LV]WpPD V]ROJIOWDWIiV P&N|GpVpW
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$ J\HS pO KHO\ 9LVQ\HV]pSODNRQ SRQWRW PtJ *\&U&I
NpV]JOHW WHNLQWHWPEHQ 9LVQ\HV]pSODWRRQRWVIHK MO 6 @/R\PH
PHJ U]pVH *\&U&I&Q LV YDQQDN HUUH W|UHNYp\OHW &R JR\D
OHJHO iOODWRN EtUMIiN pV HOYLVHDM@®]GDR\WMWLD QL GH U\@g
WDUWMD D ORYDLW pV QpKD PpJ HQ\KpEHE \§HDHKRIGWW N
iOWDOIEDQ PLQGNpPW WHOHSe«0pVNOD ylV VID NIM il W Oi lOED\D] Wy LX
YDJ\ D NHYpVEp My PLQ VpJ& LOOHWYH NIRJ@PE P$HQQ\
J\HSWHUsOHWHQ PLQGNPW WHOHS*OpVHQ J\&MWAFMINNW\yJ\C
eUGHNHVVpJ KRJ\ *\&U&I&Q D PpJ NL QHP WHEEW QN R\ Wi BEF
FVHUMpPV pO KHO\ YROW UHRVB WHDDAESKEp VQHNY DY KtY Wi
LGHMpPQ $]JRQ NtY+sO KRJ\ UHQJHWHJI FVLSNWERJWW i W XYRW
W&JLID LV NHOHWNH]HWW 8WYEELW D JPiOWD@HWPN VOt WHRH
NLWLV]WtWRWW pV UHQGV]HUHVHQ NDUEDQWRUWRWM J\HSH!
$ NHUW XJ\DQ PLQGNpPW WHOHS*OpVHQ SRWQWRW |
VIHPSRQWMIiEyO PpJLV IRQWRV Ne<O|QEVpJHW DPXWDWRW
9LVQ\HV]pSODNRQ PDMGQHP PLQGHQ FVDOiIGQDA N>OEQ J\«P
*\&U&I&Q D J\+P|OFVIIN VRNNDO LQNIiEE D NHUW @pV]HL
INRV]LV]WpPD V]JROJIOWDWIiVRN LV PHJMHOMHQ®Q&]N | DP LQDW \D
K PPUVPNOHW pV D SiUDWDUWDORP V]DEiO\EDVRP BUND@D N}
EHHQJHGLN HUUH D WHU*OHWUH LOIOHDG M iR ]YDIQ HDQV M ILIMWR
tJ\ HJHQ D WHOHS-OpVHQ D NHUWHNQ@P® LIN MO Q\PKy] WHRVON |
HO IRUGXO (QQpO D] pO KHO\QpO LV IRQOWRVHD RHO\E HO H-
]|OGVpJIpOpN WHNLQWHWPEHQ WiM I DpM W ON | RLGCDMHOW R QM DI
D QDSMDLQNUD HJ\UH LQNiEE MHOHQW VHEEpVKR] pU]pl
DONDOPD]NRGQDN *\&U&I&Q LV YDQQDN NtV p WEHDWQH IG HD AV i N
NHYpVEp KDQJV~O\RV MHOHQOHJ HJ\HO U® DDR QBN WMHDYE
YDQ HQQHN D] LUIQ\YRQDOQDN D] HU VtWpVH
gVV]HVVPIPEHQ PLQGNpPW WHOHS*OpV pOVKHD\IQL~MRND QE
PHO\HN IRO\DPDWRYV EL]WRVtWiViW DNVWHRL +OHON HINNLY]i®iyO B
POHWPYGMD LV VHJtWL OLQGNpPW |[NRID®MODDWM YDQQDPAHQE
YDJ\ DNiU D YDGNiU pV D] LQYiJLyV IDMRN W H NWQW/H W\ ©OEHHAH
D WiM VIHUNH]HWL pV GRPERU]DWL PR]DIONMPYNiJD YDODPLQ
) N*O|QEVpPJQHN V]iPtW D NpW |[NRIDOX WHNLQWPRMWPEHQ
*\&U&I&Q PLQGHJI\LN pO KHO\ WtSXVUyO HOPRQGKDHMM XN K
PHJ DGGLJ 9LVQ\HV]pSODNRQ VRNNDO WDJR]YGRW\WWDEDH DI
RWW pO W|EE FVDOIG PLDWW DODNXOW tJOOHWWQ® RRQG
WHU*OHW PR]JDLNROW YiOWR]DWRV WiMV]JHUNH]HWWHO EtU
$ YLVQ\HV]pSODNL DONDOPD]NRGY J\eP|OFV|VWVLUNRV]I
NpSHVVpJeN pV D KR]]JiMXN N|W G JD]GIiONRGIiVIWPYG BpJH\
J\eP|OFVIiIN *\&U&I&Q LQNIiEE D NHUWKH] NDSFVROYGQDN
WHUPpPV]HWN|]JHOL JD]GIiONRGiV HOYHLW DONDOPD]QL
$ JHQHWLNDL NpV]JOHWHN EiU QLVOOMNRYDEEDMR Q*\¥ RO D
IHMOHV]WpVpUH PiU YDQQDNLKRSY WM VDIMW DV MIH N i V HNHW BV G
KiJLIOODWRN WHNLQWHW pBEHQ L€ N iJE BH MYYNENQ VB MH DR QDGIN
JRQWRYV KDQJV~O\R]QL KRJ\ D NpW |[NRIDOX XJ\PEORNP HJ
KDVRQOYDN PLQGNpW WHU*OHWHQ D] DGRWWpW|VQ MWW I
NJUQ\H]JHWsNHW QHP V]JHQQ\H]LN YHJ\V]JHUHNNH® WH®P D JC
SHGLJ D Ki]JWDUWIiVDLN iOWDO $ HWHQ\Q MY IWGHWDW WONDNDDINO |
WHUPpPV]HWHY V]JHUYHVDQ\DJ SyWOiViYDOWY PGB WH B NNHC
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QpKiQ\ KHO\HQ D PHJ~MXOy HQHUJLDIRUUIVREDKNOM QYODW
Q\LWRWWViJIJDO PLQG H]W EL]JRQ\tWMiN

$ NXWDWiVXQNDW PLQGHQNpPSSHQ V]HUHWK piQ® DHORAY i@\DV
IHOPpUpVH PLQG SHGLJ D] |[NRV]LV]WpP HWPEM O W B AN RK
WHUPpPV]HWWXGRPiIQ\RV pV WiUVDGDORPWXGRPQX®N PyC
KDV]QiOQL EJ\ D WDODMWDQL LOOHWYHYNIpYL]Y DiODRLRN
P&KHO\EHV]pOJHWpPVHN LV D NXWDWiV WRYIEEL UpV]pW NpS

JVIIQHWQ\LOYiQtWiV
(1~-WRQ V]IHUHWQPQN N<O|Q PHJIN|V]| QHQIQ HN ]Di W DNDp BY SRV ROVRWVW W

=ROWiQ D J\&U&I&L J\*P|OFV|V|IN WXODM/ROOWERYN WDHM pANHRY YWADHAN YA W
VHItWVpJIQ\~-MWiVW

,URGDORP

$UDQ\ , &]~F] % .DOyFINDL E .HOBBHQ $3DSSHOH®WEY. / 39iUL E =y
OHQQ\LW pUQHN D WHUPpPV]HW DMiRGPNDEHQ@WL 1QDMWX Y .L W
INRVILVIWpPD VIROJIOWDWiV NXWDWIMIPBRN &W\R]SRR WO DODyU WD i X OPK €

EEUDKIiP / $GDWRN D %LRGLYHU]LHUIAO WD SR RR\WQV " LEQX&) B BWHRQ Dly O
1DWXUD 6RPRJ\LHQVLV +

%RUVRV % $] INRIDOX NRQFHSPWNHNB N0 KW OpN B LIGHONI WD O WKIDWY Y E
37( 77. )JOGUDM]L ,QWp]HW 3pFV S

%RUVRV % $] ~M *\&U&I& $] KNHRODHOR NRQ@FW B BMWHDWYVWHOHS<0pV
/Y +DUPDWWDQ .LDGYy %XGDSHVW S

&VHU % (PKHPHURBW HUNPOHFRSMIKQRV]WLNDL YL]VIIODWRN D J\&U¢
1DSRQ 1DWXUD 6RPRJ\LHQVLV +

)DUNDV * JEDID |[VV]HYRQW UHRGH\]®WV& | & HWHQGH N VR Yy &RV YV 6]DE
e3E7e6, e6 .(5(6.('(/0, DPHULNDL PDJ\DU .IW *\&U&I& S

)DUNDV - AOHJKDOW *\&U&I& + pO¥IOW *NEO LW UWEXQ HMAH O-NWIS B pK D V]

+
)DUNDV - A.LFVL NLV K VIN" $] INRA\PNOKURIR]JRORWP] W|UWpQHWH pV
+DLQHV <RXQJ 5 3RWVFKLQ 0 WKIHWO L B RR VEWWH P HQ1 IEX IRFGLW HD Q

EHLQJ ,Q 5DIIDHOOL '* )ULG & / -D GIZ V\@PWRKMNWW W P &DPFEQR B\J H
3UHVV &DPEULGJH SS +

+DLQHV <RXQJ 5 3RWVFKLQ 0 VAR PRIDW LR H R IQ DARIVR QW B P& OIDU Y
&RQVXOWDWLRQ RQ YHUVLRQ  $XJXVW 'HFWPEHUS$ ,($(($ )UDPHZRU

+DLQHV <RXQJ 5 3RWVFKLQ 0 VAVRLR PRIDW LQRWQH R IQ DAARIVR QW 8 P& BIDU Y
9 DQG *XLGDQFH RQ WKH DSSOLFDWLRQ RI WKH UHYLVHG VWUXFW

+pUD = 3 X KODRDHOWEEBSLYHU]JLWiVD *\&U&I& WpUVpPpIpEHQ 1DWXUD 6F

-D[ . %DUWRQ '1 &KDQ . GH *URRMKPDQQR\OH 8 (PRAMIVWHP VHUY
HWKLFV (FRORJLFDO (FRQRPLFV +

-y]DQ =V $ %LRGLYHUJLWIV 1IDXR0Q QN &V & K& DWIR 8 ¥)RAS WARXCTH W D
IDMRN LVPHUWHWpPVH 1DWXUD 6RPRJ\LHQVLV +

.DUF]D =V  +DOPRV * $ PDJ\DURUDWHIiF\&BOIPYQ GY(65i IRILIBNWY p W
SURWRNROOMD 00( %XGDSHVW S

. HOHPHQ ( $] INRVILV]WpPD V]ROI]OPMHDINQ ND & PSWK\OpyJ L |NROyYyJLDL
pPUWPNHOpPVH 'RNWRUL pUWHNH]pVH®WR®&R P QRNWRUH P, VNBQIH

.RQGRURV\ ( *\&U&I& SR ER\HNRGMEMRAY 96HRGLYHU]JLWiV 1DS DOD:
6RPRJ\LHQVLYV +

RYIiFV ( $] INRV]LV]WpPD V]RI® I CBLBRWLWRIN JRMIMHB®RIOQWLNIEDQ ,Q
*\ V]JHUN gNRV]LV]WpPD V]ROJNOWDWNBR® O R PWKGRAHRN PHWV]
6]JHQW ,VWYiQ (J\HWHP .JUQ\H]JHWHWV *TGNOD]G i@NR G RQP HQWD O 6R
SHVHDUFK *URXS (665* %XGDSHVW SS +

.RYiFV ( +DUDQJR]y * ODUMDLQp 6]HUpODWXYD &VpSiQELN3N|]JD]GD
NJUQ\H]JHWpQHN HOHP]pVH 'XQD%,SRO\HLHIRJMWS. 3DUN ,JD]IJDWyViJ |
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.RYiFV ( .HOHPHQ ( &]~F] % VELW HDP pNVRYWW @/ P M WQRO JiOWD WiV
WiUVDGDORPWXGRPIiQ\L PHJKDWiUR]JRWWVIID V]JBIUNHOHRR®]LY]W}
VIROJIOWDWIiIVRN $ WHUPpPVIHW pVpWEiRY D GIDERP W XIGRPVQ \ R W YRG!
JUQ\H]HW pV 7iMJD]GiONRGiVL ,QWDPHVER FLG [ G F L HDFIH) FBOIRHQW
(665* %XGDSHVW SS =

.RYiFV 3 6]LQHWIiU &V (LFKDUGWU]JLWiV $DS®RMNJ\P\& WEIRGLY H DUDF!
HUHGPpQABPIQHREWXUD 6RPRJ\LHQVLYV +

_RYIiFV 7 PWPOWE&ISRSKVEKPOWLEN &1& N|UJHWPEHQ 11
6RPRJ\LHQVLV +

JUPHQGL 6 *\&U&I&L YSRMAD WG KO WINFXQiMiQDN YL]VJiODWD
6RPRJ\LHQVLV -

.UDXV] . 3iSDL - .LQDO ) $ G D V2RINV DR SHAD HHRIHAOS B-QIMAR H\WH U D
FVYyWi JARDBWW RS DHIYOE HIP U] EWHUDG MHLKH] 1DWXUD 6RPRJ\LHQVL)

XWDVL &V )XWy ERJD UD N R\G R 88 M PIEQ \GDNWX WD 6RPRJI\LHQVLV -

IDQVINL - =VHE N 6 $ *\&U&I& UrlDWHRY VAR @ WHAH OPQDJ\DU %LRGL
IHOPpUpVHN DODSMiQ 1DWXUD 6RPRJ\LHQVLV +

IDQWRV 7UiYD PHQWL J\«P|OFVpV]HW 2UPiQViJ $ODStWYiQ\ ODUNyF S

IDQWRYV 7 $ONDOPDINRGY J\«R\®FW BN [H\®@ Y ]H B & PIXMWPDOFV |V |N ¥
2UPiIQViJ $ODStWYiQ\ ODUNYF S

ORUVFKKDXVHU 7 3XUJHU ' 2UWPDQQ ®p HMNDHW |OyX®RGLY.HU]JLWIiV
NJUQ\pNpQ 1DWXUD 6RPRJ\LHQVLYV +

2UWPDQQ Qp $MNDL $ )JULGULFK E ORUWQREKKPENNUWTMKDV]OIDDEMNR N)
1DWXUD 6RPRJ\LHQVLV -

3DWWRQ 0 4 4XDOLWDWLYH UHVHDUBKP@GSHYDOXDWLRQ PHWKRG

3i0 )iP ORUVFKKDXVHU 7 SXGROI . 1DJVIR@PEHD RO RPWHXW D\ B R&IRRI N|
+

6]H N.H $ *\&U&I& PROLEGHBOHISQ BRIWWWDELRGLYHU]LWiYDWXWID ODW
6RPRJ\LHQVLV -

7DUWDOO\ $ $GDWRN *\& W ¥A K KIOSPA HB DXIQE DIWORJD 6 RPRJI\LHQVLYV

7yWK 6 D $GDWRN *\&USMNHUDWYIVMIIORT D %LRGLYHUJLWiV 1DSRN J
1DWXUD 6RPRJ\LHQVLV +

7yWK 6 E *\&U&IZOADRWEBDNXWiMD D %LRGLYHUJLWIiV 1DSRN J\&MW
6RPRJ\LHQVLV +

BKHUNRYLFK E EEUDKiP / $ NHOWWIU XQISLEBDFRROXNINVH +
/HSLGRIWFWRLIHEDHRUGXO0iVD D =VHOLFEHQ 1DWXUD 6RPRJ\LHQVLV

BKHUNRYLFK E %LRGLYHU]JLWIiV YALH YV PHOUBLWE R DVPHEDLF 16 R \RRI& L& Q V

+

'iJQHU / TQRGL 0 /DF]LN ' $ D W i\ &LD&SIRN BlURGWRDYJILDL +

$YHVIDWXUD 6RPRJ\LHQVLYV +

KWWS .g5,1)2 KRQODSMD KWWS HQ@MRHNLWWPH KX JLV MRULQIR >O0H
KWWS 'R625H0, KRQODSMD KWWS WBRV@BWMPAL KX WDE®DH KWPO >0HJ
KWWS O0H3$5 KRQODSMD KWWSV Z®XHHSDU KX@PHSDU >0HJWHNLQ
KWWS KWWSV FLFHV HX UHMRNUEHE, &0HY VLBRYU H DESWKHBON X ¥O@JIWHN LG
KWWS %DQN / pV 9|0J\L 6 gNROyJLDL iOODSRW IHOPpU DGDWODS
KWWS SURYHUWHY KX YHGHWWBWBUXCSONVHOBSWHEDQWYHBPHJI\H
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6]HQW ,VWYiQ 8QLYHUVLW\ 'HSDUWPHQW'RY HDRGWVHIDIWH 30DQQL
%XGDSHVW 9LOOIQ\L 6WU = HRPLO SURKDV]ND YLR(
8QLYHUVLW\ RI 3pFV ,QVWLWXWH RI *3pFEM DBEKAVDQ ¥ WDUWK 6FL}
JEDID /RFDO *RYHUQPHQW JEDID .RVVXWK /DMRV VW
8QLYHUVLW\ RI 3pFV ,QVWLWXWH RI ODFWK HIVDWLFVWQG ,Q IR
9LVQ\HV]pSODNL )DOXYpG pV .|]JP&YHOGEREVYDSQRRFIODLWQRV]pSO
6]HQW ,VWYiQ 8QLYHUVLW\ 'HSDUWPH QWG H@OWXQ 1 RERINHPUHCDW L
*|G|OO 3iWHU . VWU

H\ZRUWWXUH IULHQGO\ IDUPLQJ KDELWBRVY I FROODOUWLRQ HFRVA\VWHP

1RZDGD\V DV D UHVXOW RI YDU IGRM¥\D BGLMHN WK K HADH § ¥ Q) RIRIRRGYV SUR
IRU WKH UHODWHG UHVHDUFK RI KPR \VQDWHMN P H HUHGE @\ 1B UIPL\QXIPKHW® S \
WKDW FDQ SURYLGH D ZLGH UDQJH RDG®IFRV\\2WHPVWHKGYLBHHWDVMQ DIRR
9LVQ\HV]pSODN HFR YLOODJHV ZK® WD KXROQ'Q ZD AVKL ® DWAX K BI VI FEWI B/ YLH U
DGDSWHG WR WKH ODQGVFDSH SROVHQ@LDG IWRA WRXUSRILRWREK U YU H\ZHD!
VWDWH RI WKH HFRV\VWHP LQ ERWRRYWXEGM D VHDY LIFGIF RR PASOH ¥ G WWKGI
PDS DQG LQ D TXDOLWDWLYH ZDQDQ\WHKH B W B GFLIRHO R PWR RQHDQ® X U H
HLIKW LQWHUYLHZV DQG D VXUYHL®I9QWY WM)P SIDDG® E2XG SIRSXOW W VK@
WKH HFRV\VWHP VWDWH LV YHUFWRRIG! DR & VSRV LR VOB IQGMADLIM VEMXUX W
QHJDWLYH HIIHFW 2YHUDOO 2H EIEW QWAL | LIHGE H D AK RAH WWHOMH QW %DV
HFRV\VWHP VHUYLFHV WKH RUFKD GGWVRDEHWDWW RPRYW GUHRA h HEIRMW RIRHY E
WKH IRUHVWYV Rl *\&U&I1& DQG WK H K H DIMAOTOUEW \Rd R VE YW PROG NI I H U H
VWDWH RI WKH WZR VHWWOH KBEWW DIVYG WRK B UREILGIHW V HRU YW RKHY. U 7K H U
ODQGVFDSH VWUXFWXUH RI WKH DWZ RV KOH HBILW WKL IEOXAV LLRYQ 9 R V QX\DIE/L]. VEDOW \
*\&U&I& IRUHVWY DQG VKUXEV DQG JRIDW N QWQGIM |G B A RE BIVEH WEZDHRADK W/ H
WKH PDQDJHPHQW RI RUFKDU G\ LEYWVRWS UR YCLG\HR HFHRIVQV MQH B WAH DELLF H V
VHWWOHPHQWY VKDUH EDVLF PDQBRNWRHDQMS RE N B BWL MR WKKL PR Q U KV MU
HFRV\VWHP VHUYLFHV DQG IRUQVR/KH V¥WXUFHY WR EH UHDOL]HG L
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6]HQW ,VWYiQ 8QLYHUVLW\ ,QVWLWRX@WH RI 1DWXUDO 5HVR
*G|OO 3iWHU . X H PDLO /\QGUH 1HO#SKG XQL VI]L

H\ZRUGRLO FDUERQ ODQG XVH FKDQJH ODQG FRDISSLKKDQJH ,Q9(67

6XPPDUDQG XVH LQ +XQJDULDQ ODQG\GHFIHD K B YLHQ JBIQH.F X O @A\X VUIDIDQOM
XQFXOWLYDWHG ODQG FRYHU D Q GK CRQUIHHV MVIUY H 60X FFKK RAX.S Bl W IRYI HO DR)SED K WHR
FDUERQ WKDW FDQ SRWHQWLDOBDEH VKAXWUWEVHG DFWRRY R QIOQAGX
FXOWLYDWHG ODQG XVH W\SHV TSHE DXOAHLY B H GR B € W R WKLGRRXGDL M\DRA K/
D WLPH VFDOH 7KLV VWXG\ ORRMNRV O W DVIEHR Q@ /QUR X D HHFERW B W Q0 DV
WKH 6]HQWHQGUHLQY OIKGIGDQMNPH 5LYHU +XQJDU\ LO®DQ®DORYHU /BREG
DQG WRSVRLO FDUERQ VWRUDJH LWK WKHQ®9(67ZHQMW RDSBEWB G OD O XD W
6HUYLFHVY DQG 7UDGH RIIV &DUERQ 6&8RILIHIMIWD (BEG&6E D WHDV IVHIDHVR. B W FORRH
SRRO GDWD DV LQSXWV IRU WKH &DSAERR(H QRVGW & H 7KRIWUHHQWXLODADL © D UPEDRSQ
XVH W\SHV DFURVV WKH ,VODQG URU 6]H @WKBQ GUH2YWHOWD Q GHSHULHQFH
DQ LQFUHDVH LQ DUWLILFLDO VQX®IDFGNFURDMMW\) DQDGESBVWXQEV QD
ZHWODQGV %DVHG RQ WKH ODQKDXW IS RAMMDMDW LIRXQOU H V X O VIV RV KFROAHER @/
WRSVRLO +* FP RI WKH 6]JHQWHQ®WRBH ,VODQRILEDUERBRPGDUHGQ FR
FRQVLGHUDWLRQ LV JLYHQ WR WWKH QDHHZE XI\RHJ FHKCDYQ R QVRIHHIMBLIY O D IQRGS D
SURJUDPV WKDW LQFUHDVH VRLO FDBEB@WMRWDD A8 FOW MR WKHITXKHVWL
,VODQG

,QWURGXFWLRQ

6RLO FDUERQ VWRUDJH D YLWDO HFBMFWALRBR W BDPRICFIHHER
SURFHVVHVY OLNH SKRWRV\QWKHVLV ELRPDVV IROQPDWLEF
EUHDNGRZQ RI FDUERQ ULFK RUJDQLF PDWWHU RU FDUERQ
VI\PELRWLF UHODWLRQV SURYLGHV WKH IMNQR® LIRINW KVUIRE .
IURP WKH DWPRVSKHUH 2QWO DQG 6FKXAW® RUJD QG IPW M
OHYHOV ZKLFK LPSURYHV VRLO VWUXFWXU® IDUHD W HG XF®!
SURGXFWLYLW\ DQG GHFUHDVHG HQYLURQPHQWDO GHJUDG

7TKH FRQWLQXHG WHVOR DWKH ROWRPRVSKHUH WKURXJKRXW WK
WKH FKHPLFDO FRQVWLWXHQF\ RI WHKIHG H.U WOKRIE/D @ WHRKROWBIKH

FOLPDWH /HZLV DQG 0ODVOLQ 3&& /RQW WLHEXRV A B U
WKH JOREDO UHJXODWLRQ RI WKH FDUERQ F\FOHYPQBLRIJ
JDVHRXV FDUERQ /DO 6PLWK

6RLO DFWV DV D ODUJH FDUERQ SRROKRW WQM®N OB GODW Y
FDUERQ VHTXHVWUDWLRQ /DO &HQW HIWIP HQMWDDFWLY L@

OLNH DJULFXOWXUDO SUDFWLFHV DIIHFW -PINDERQW W@ U D J +
(IIHFWLYH PDQDJHPHQW H J IRUPLQJ WHQUDFHYV FO@® \OoHDG
WR LQFUHDVHG FDUERQ VHTXHVWUDW LIRG 2KR UWHRL\D LRDHUI EH
'LJQDF HW DO 6]DODL HW DO %DUF]L pV & HQWHUL
BWXGLHV VKRZHG WKDW ODQG XVH FKDQHHP RQW LPSBOQD 1R B |
RQ WKH VWUXFWXUHV SURFHVVHV DQG IXQF@GRQRDR HWR
*XWLHUUH] $SUHOODQR DQG 0XOOLJDQ <DRUHHW DC
IDYRXUHG LQ WKH SUHYLRXVO\ PHQWLRQHGXVUW® G/LHN\H WD W L
VXFK DV IRUHVWY DQG JUDVVODQGV KRO®VWXMLVJRILOLFOIO
‘LDRNH HW DO
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/IDQG XVH LQ +XQJDULDQ ODQGVFDSHV KIXCHNVXHU@HUDOD QG \
LQFUHDVHV LQ XQFXOWLYDWHG ODQG FR®BW D@GNR UH VWX
IHZ VWXGLHV IRFXV RQ ODQGVFDSH VFDOHVFHDEKER®JI M HIDN \
FXPXODWLYH LPSDFW RQ WKH DWPRVSKHULFH ¥ VBIERIG \U KD
ODQGVFDSH 7KH WUDQVIRUPDWLRQ RI QD WHKUBDSHWVH THWGE
FXOWLYDWHG LQWR XQFXOWLYDWHG WR®HVWRUDHH WKWRR S
VFDOH /DO

IDQGVFDSH PDQDJHUV DQG SODQQHUV VKRXQG INQREGWV KR
VSHFLILF HFRV\VWHP VHUYLFHV VXFKHDNRBMLERM & H X QH WU
DQOG SURYLVLRQLQJ RI WKHVH VHUYLFHV %XUNKDR@VDQG 0
WKURXJK EHWWHU ODQG XVH FKDQJH D QGRRDGDFRHP H QW USAR\
IHDVLEOH DQG DFKLHYDEOH DFWLRQ DQ PDQDJWGLODLOSKED
ILQG D WUDGH RIl EHWZHHQ WKH FRQVHUYDWGRBWRIYWWH Rl
SHUPDQHQW JUDVVODQGY DQG DOVR WWRRBYWKE BRWMHIHWLD
SURYLVLRQ RI HFRV\VWHP VHUYLFHY YDOXDEOW IR® GLIIHU}
.RYiFV HW DO SHVLGHQWY RI WKH 6]&R@AHQUG/DHV L\RAD Q
SDUW RI WKH 1DWXUD QHWZRUN RI WKH (XURSHDQ 8C
PHWURSROLWDQ DUHD RI %XGDSHVW KDYRILDG LHFPRVH® DG
ZKLFK ZRXOG PDNH VRLO FDUERQ VWRUDJHO®D\E DVLPIY QD XH
2URV] HW DO $FFRUGLQJ WR WXKKHQ G D WE VO W D B O WK ¢
,VODQG LV ORZ+PHGLXP %X]iVL DQG 'DMND WRMH GDIG &
FRYHU YDULDELOLW\ EHWZHHQ DQG ZDV ORZ 6]LODV

7KH SXUSRVH Rl WKLV VWXG\ ZDV WR PDS WKH LDIDQGRXDH |
FDUERQ VWRUDJH DV FDUERQ VHTXHVWKIWDRRE R I5MWKHJ
+XQJDU\ LQ DQG &25,1( /8/& GDWD ZHUHDREDO\VH
PDWFKHG ZLWK FDUERQ SRRO GDWD DV QROBWWRQIRU (FRM\M
BHUYLFHVY DQG 7UDGH RIIV &DUERQ 6WRUDJH DQGVEHTXHYV
ELRSK\WLFDO HYDOXDWLRQ IRUPV SDUW RI D HUDMLFHWY VW
SDUWLFXODUO\ FDUERQ VWRUDJH DQG VHTXHVWUDWLRQ

ODWHULDO DQG PHWKRGYV

6WXG\ $UHD
7KH 6]JHQWHQGUH ,VODQG KHUHDIWHOQRNDWEBG DORQG\DD U H\
WKH 'DQXEH 5LYHU LQ +XQJDU\ f 1 f ( % KP
SHUPDQHQW UHVLGHQWY VSOLW LQWR IRIXW KH WAVDDIDR
IDOOV ZLWKLQ WKH 'DQXEHz*,SRO\ 1DWLRQBDO3Q H W DROIN VCHH
DUH IRXQG RQ WKH ,VODQG (XURSHDQ &RPPLVVLRQ * |
KDYH WDNHQ SODFH RQ 6]HQWHARGWMNUWOBQGHOLQFH WHKHH
KRPRJHQRXV DJULFXOWXUDO ODQGVFDSH LQFOXGHV VXQ
YLQH\DUGYV DQG FHUHDOV DV WKH PDLQ FURSV 2URV] HW D

3URFHVV
/IDQG XVH DQG ODQG FRYHU /8/& RI WKH 6]HQW HQBGLUIMK,VOL
$UFODS (65, EDVHG RQ &25,1( &/ /IDQG
)go0, DQG &25,1( &1& /DQG &RYHU 'DWD /D

/8/& FODVVHV ZHUH PDSSHG E\ WUDQVIRU BIR@D\ VMRKHOWDD M W\
VKDSHILOHV ZKHUH WKH VDPH *,6 URDG GDWDIPEBV RAGHCG
WKHVH \HDUV FRXOG QRW EH IRXQG 2SHQ6WWHHDN)OMIRBUPHG



3RWHQWLDO FDUERQ VHTXHVWUDWLRQ DFURVV 6]JHQWHQGUH ,VODQG

EDFN LQWR UDVWHU GDWD T P FHOO WY ]HDVWRWKGW WH
UHFODVVHG LQWR VLPSOLILHG FODPDWBHV QPDVWXHARKDW \SHYH @D V
DJULFXOWXUDO ODQG SDVWXUHV ZHWURQ®DWHAZDWEBOERGI
WKH GLVWULEXWLRQ RI ZDWHU ERGLHV DURKRKQBPQG LMW UR\
GLVUHJIJDUGHG LQ WKLV VWXG\

7DEOHDQG XVH DQG ODQG FRYWKH /B)/HQ WHERHWH ,VODQG UHFODVVLIL

QRPHQFODWXUH GHWDLOHG XQGHUgBHVFULSWLRQ %RVVDU(

WIiEO#]QWGKDV]QiODW pV IHOV]tQERUtWi DMABXEMRQ D @250 H WHIOGIQM Y H
%RVVDUG HW DO )go0,

&ODVV SDWFK W\SH 'HVFULSWLRQ

$JULFXOWXUD®GUIIE®DG! ODQG FRQVLVWLQJ RI ILHOPV ODUJHU RU VPDOC
+ 2UFKDUGV EHUU\ IUXLW SODQWDWLEBBY S$SOKNPV RIHDXV
FKHUULHV SHDFKHV DSULFRWV ZBWB XW QK IEWW QX \W X
EODFN DQG UHG FXUUDQWYV UDVSEHUULHV JRRVHEHUU
+ &RPSOH[ FXOWLYDWLRQ MX[WDPHRVHW2LRQXMIOVPWDRIV SO
DQG RU SHUPDQHQW FURSV ,QFONGHRLOOHMOIBDWNU K
SRWDWR SXPSNLQ U\H VRUJKXP VRHEHDD EOMYD ZPDQX
DQG ZKHDW

SUWLILFLD OtV X RIDFHWFLDO DQG ,QGXVWULDO $UHDWYGHLRUYEWQ DRVHLONA
FRPPHUFLDO DQG LQGXVWULDO (EXIDAUGNLIQILY¥L D@ D/XW | 3PH
FHPHWHULHY ZLWKRXW YHJHWDWLRQUIPFHHU PRUH WKDC
¥ 5HVLGHQWLDO 'LVFRQWLQXRXVXEXMOWM WE DDHOGWQ@WL WK
DUHDV

JRUHVW %URDG OHDYHG IRUHVW LQ ZHW BIQG H3AJ\ RRRM\VGNL W LRV
VWDQGY DQG FOHDU FXWV QDWXUDMV0 UHIJHQHUDWLRQ DUHI

IDWXUDO YHDIWKDMWIORQKUXE DQG JUDVVODQG ZLWK DQG ZLWKRXW WU

SDVWXUHYV IDWXUDO DQG IDOORXUDO PAHJHWDRWILFKQ QWEPRGHW R
JLHOGYVY ODUJHU RU VPDOOHU WKDQ KD VL]H

SRDGV 9HKLFOH URDGVY WUDFNV UHVLGHQWLDO VWUHHWY DQG F

:DWHU ERGLHV SLYHUV DQG FKDQQHOMW FZILIMK UFRONMULYRIRIW ZDWHU

‘HWO JUF ZDWHU |

6RLO FDUERQ VWRUDJH RI WKH 6]JHQWHQGUH QIOW®EE LQ
,Q9(67 ,QWHJUDWHG 9DOXDWLRQ RI (FRODOUERQ RO REHDL BKD T

DO ,Q9(67 &DUERQ ORGHO DJJUHJDWHV FDUERQ VWHF
ELRPDVV VRLO DQG GHDG RUJDQLF PDRONDHAY IDEFRWGERQJY V
LQFOXGH /8/& PDSV UDVWHU RI DQG D ® G DADW HR®

H[FHO ILOH JRU WKLV VWXG\ UHFOGKWGHBLVBK& FD\EW R US B |
XVLQJ WKH /DQG 8VH &RYHU $UHD IUDPH 6XUYHWRS&FL O7 R
VDPSOHG 7yWK HW DO DV LOQSXWYV IR W WKIBD RHW EWRRID @
DQG ZDWHU ERGLHV ZHUH H[FOXGHG IURP FDUERQ VWRUDJ}

SHVXOWY DQG GLVFXVVLRQ

7TKH UHVXOWLQJ PDSV SUHVHQW WKH GLIQKUSRWHRQWILDQ@JHE
VHTXHVWUDWLRQ YDOXHV DFURVY 6]HQWHQGUH ,VODQG IRL
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JLIXUBSDWLDO GLVWULEXWLRQ RI ODQGIXWWBHEQG WD QMDD BRGHIUQFWRN VE

+XQJDU\ LQ OHIW DQG ULJKW
iEWDI|OGKDV]QiODW pV D IHOV]tQHR WMV &RWQWE\RGIUW H U/ Q BHMWL HHO R X
EDOUD pV EDQ MREEUD

7KH /8/& FODVV GLVWULEXWLRQ IRU WKH 63§ HQW B QIGRX-D WX
ODQG SBVWXUHV [|IRUHMWNPWYV QDWRUDO YHIJHWDWLRQ
ZHWODQGY DUWPILFLDO VXUOIDBHYRDGVMRIHNPKHU WRWDOL!
N P

7KH /8/& FODVV GLVWULEXWLRQ IRU WKH 63 HQW B QIGRX-D WX
ODQG SBVWXUHV [|RUHMWPWYV QDWRUDO YHIJHWDWLRQ
DUWLILFLDO VXUIDEBVWRDGNPRIHNPKHU WRWDOLQJ N P

7DEOMHW FKDQJH LQ /8/& FODVVHV DFURVVDEBQWHQGUH ,VODQ
LQFUHDVH JUHHQ DQG GHFUHDVH UHG EDVHG RQ &25,
WIiEGIIPOMGKDV]QiODW pV D IHOV]tQERUtWIV WR]WID \ RNY H8UEG Q\HW WG ¢
VItQQHO LOOHWYH FV|[NNHQpPVH SHW@QRV Vp\® QHON |]JPWWHD \& IR G U B G VM|
/8/& &C 1H &KD|
$JULFX D¢
SUWL 'XUII
JRU"
1DW ‘HJHW
3DVV
5RL
THWQ

1HW FKDQJHV LQ /8/& FODVV GLVWULEXWLR®VREWWIHNHG
IURP WKH PDSV WKHUH ZHUH DQ LQFUHDVWM.Q DUWLDIORGE D



3RWHQWLDO FDUERQ VHTXHVWUDWLRQ DFURVV 6]JHQWHQGUH ,VODQG

SDVWXUHV DQG D GHFUHDVH LQ DJULFRK@WXUDO ODC
DQG ZHWODQGV 7KH LQFUHDVH LQ D®&WILRLFXDW KWX
UHVLGHQWLDO FRPPHUFLDO RU LQGRWGWUKBOLQBUHBDEH YIHG
DQG SDVWXUHV DQG GHFUHDVH LQ DJULFX® W XOUDGEL W DRYED
HQYLURQPHQWDO SURWHFWLRQ DIIRUGHG® WEHOWRR GS O\
VLWHVY HQIRUFHG E\ *HUJHO\
7KH GLIIHUHQFHMQ WKMPWRWDO /8/& EHWZHHQ DQG

RI PDS UHVROXWLRQ GHWDLO LQ WKH *Y&WADS WRUP RIS WIlLD
EDFN WR UDVWHU IRU PRGHOLQJ SXUSRVHV +@®REZBINBIWL QUK |
WKURXJK WKH FKDQJH LQ WKH 'DQXEH ULY HW ZIDMH B RICHOYHHRY
WR VXSSRUW WKLV LQ WKLV VWXG\

0J P

J)LIXUKBSDWLDO GLVWULEXWLRQ RI WKH SRWHQWLDO DJJUHJDW
IRU OHIW DQG ULJKW
iIEBDSRWHQFLIOLV |VV]HVtWHWMUYQHWWLE H &Rp/J OO0V DP EDQ EDO ROC
MREE ROGDORQ

7KH ,Q9(67 &DUERQ 6WRUDJH DQG 6HTXHVWUWDWLRQOWRGHC
RI FDUERQ ZDV VWRUHG LQ WKH WRSVRLO *RPBEPURIG WKR
0J RI FDUERQ LQ J)LIXUH 7KH RYHUDOO WBRWHQV
WKDQ LQ DQG WKLV LV GXH WR WKH & QNVYRBFYBW RG IRIUNME
UDWHV LQ WRSVRLO FDUERQ VWRUDJH O0ODOKL
$IJULFXOWXUDO ODQG DQG IRUHVWY PDNH XS Q@ ODWIGHGSRL
LQ VR WKHVH /8/&MV FRQWULEXWLRQ WR X*XDMHERQ \
FOLPDWH FKDQJH PLWLIJDWLRQ DQG VRLOHFRDSHRAWDWMRIRIG U
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LV TXHVWLRQDEOH DV LQ ILHOG REVHUYDHWL RQG WKEXM®D
DQWKURSRJHQLF LPSDFWV ZKHUH WKHUH ZHUH URBGNR ZIDU
FRQVWUXFWLRQ PDWHULDOV DQG H[WUH P HO\HVR/KSIHAWRIG \
,VODQG DUH VFDUFH ZKLFK PHDQV WKDRWW SRV DIVE OX OODMEF
IXQFWLRQLQJ WR SURYLGH VRLO FDUERQ VWRUDJH VHUYLF

W LV VXJIJHVWHG WKDW HQYLURQPHQW DX® WHHQWH.IJ RFKPHHLOU
LPSDFW DVVHVVPHQWYV /8/& FKD QJHW K KWMR/HH EDLVRVGHLVAHPUAMQ WY
LGHQWLILFDWLRQ DQG HYDOXDWLRQ RIFOBBDFWWW BYYERORS
ODQGVFDSH PXOWLIXQFWLRQDOLW\ DQG SURVEBMFWYV IRU O
ZKLFK ZLOO VLJQLILFDQWO\ FRQWULER® M KR 6] € BWHDQVGAEH |
$QRWKHU LOWHUYHQWLRQ ZRXOG LQFOXGH SURJUDHP® WKD\
VROXWLRQV 1HVVK|YHU HW DO 6W UDIVSIDEHW\ | R Q FIOXK
VRLO UHVWRUDWLRQ DQG UHJHQHUDWLRQ X&JFDHOF SHID FHWNL FT
/*VFKHU HW DO ZRRGODQG UHJHQHUDWIDRQ EURZQIL
PL[HG FURSSLQJ FRQVHUYLQJ QDWXUDO DD®DYH PHDBNH I/l E

,Q VLWX VRLO VDPSOLQJ RI DERYH DQG EHORPDWWXQG E
IRU YDULRXV /8/& FODVVHV DUH QHHGHG |IRU WRUD Y® @LED
BHTXHVWUDWLRQ ORGHO UHVXOWYV DQG WR GHWHUPLQH Wk

$V WKLV VWXG\ ZDV OLPLWHG WR GHYN@RSDOH YH® WRK 00
VWRFN IRU /8/& FODVVHYV EDVHG RQ FRXQWUGHWGHOVEXE WI
UHVROXWLRQ VFDOH RI ERWK DQG &25,1( &/& *,6 GDV
FDUERQ VWRFN DQG OLPLWHG GDWDSHFRLODEOBRISODR\EI
XQGHUWDNHQ RQ /8/& FODVVHV ZKLFK FDRUGU®VWLRLEE\C
GHFLVLRQ PDNLQJ LQ ODQGVFDSH PDQDRMPUIDKH QY LW K LIVQFI
YDOLGDWLRQ DFWLRQ DQG VWDNHKROGHU HQJDJHPHQW

7KHUH LV VRPH XQFHUWDLQW)\ RI WKH &25,1( FODMWMIMLFDYV
OLWWOH LQIRUPDWLRQ IURP WKH GPMIGWRVL G LADHDIE \Z KR Y
JUDVVODQGV ,Q +XQJDU\ JUDVVODQGYV DUH G HYHIDODX KXH
RU KD\ILHOGV DQG LW LV QRW FOHDU KRB, MK LV \O DVQG X HHV

7KLV VWXG\ DLPHG WR GHWHUPLQH WKHHQRWH FEOBDRG VIV
HFRV\VWHP VHUYLFH $IWHU DQDO\SRWHQWEZD® AR XQ G WK
0J Rl FDUERQ VHTXHVWUDWLRQ ZLWK LWV FXU UFKQOWJIFHVE
RFFXUUHG RQ WKH ,VODQG EHWZHHQ DQGR Y H WD IOWS 8 W(
FDUERQ VHTXHVWUDWLRQ ,| WKHUH ZRX®R® EHRPQDUQEBKOVY
ODQG DQG DUWLILFLDO VXUIDFHV LQWRWRHBWWKH QDAADXU®D
SURYLGH LQFUHDVHG FDUERQ VHTXHVW WERQRQWRHIDYILF H @
FDQ EH XVHG IRU ORFDWLRQ VSHFLILF P D GDWLFHY S/ODHFKRR,
WKH ,VODQG

$FNQRZOHGJIJPHQWYV

6XSSRUWHG E\ WKH 6WLSHQGLXP + XIXDQLHF XRXEFEKRWDRY KD® G7 WKSHIXE/R X
Rl +LJKHU (GXFDWLRQ DQG 7UDLQLQJ

SHIHUHQFHYV

%DUFJL $ &HQWHUL &V $ PH]HWMIIG®NMRIERPY p\D DV HMUP@OMRN K
NDSFVRODWUHQGV]HUH g.2 gNROyJLD .|JUQ\H]HWJID]GiONRGIiV 7iUV
%RHFNHU ' &HQWHUL &V :HOS * ®IVHBFHRQGDO\ JUDBDODQG HO\FF |

UHJHQHUDWLRQ LQ D FKURQRVHTXHQFIHDRIHRERWDRQ X QJDULBQ RC



3RWHQWLDO FDUERQ VHTXHVWUDWLRQ DFURVV 6]JHQWHQGUH ,VODQG

%UDG\ 1 & :HLO 5 5 7KH QDWXUH DO SURSRQWLHV RI VRLOV 3H

%RVVDUG 0 )HUDQHF - 2WDKH® WHFKQ&EDQA(JRDRKE FRBGIEHQGXP
KWWSV  ODQG FRSHUQLFXV HXHFKH D & & USEH U SIFRIF KIRXED 0\ O L E UD U\

%X]iVL $ 'DMND ) $ XQDi,SRID\W]JHV]DHJWGJpND-ILQ\!VFpJ]Ip@MN YL]VJiOD

IDSRN -RXUQDO RI /IDQGVFDSH (FRORJ\

%sWWQHU * .RV]JWUD % BRXNXS 7 G&QXVDNI-E;FKQED.(ED)KDQMLGW—IOLQHXH
(QYLURQPHQW $JHQF\ :LHQ 2FW

&HIJLHOVND . 1RV]F]\N 7 .XNXOVND[RRQ *®RXORU5 0 -RAEDFKN 6. 9DOIQ
.RYiFV .) /IDQG XVH DQG ODQG FRFRXQFKDIQIW V6 R® HS REW HVURYFL
+XQJDU\ DQG 3RODQG /DQG 8VH 3ROLF\ +

&HQWHUL &V 6]DEy % -DNDE * .RYiFYWK 6DGBONQF¥pUG]DEB]DOD
0 6WDWH Rl VRLO FDUERQSR® G XOJU® WPLDID YH MHQW ORNVVODUJLW
FDUERQ W\SHV PDQDJHPHQW SUDPW LIFH/ <RUG HIXY L B8R P HROWDD 6F E
3XEOLVKHUV SS  +

&VRUED 3 EGiP 6] %DUWRYV (OHNH¥ =&]~-%DWD &VLRB GH )DJHNDN *

JULVQ\IN 6 HW DO 7iMDN ,Q V.RFMIHPIHWHG$SWODVIDURW|WHW

NJUQ\H]JHW 07% &6). )JOGUDM]WXGRPIQ\L ,QWp]HW %XGDSHVW SS
'LJQDF 0 ) 'HUULHQ ' %DUUp &KHQXURW &KH&POLALGRIQ 7/ JUHVFKHW

*XHQHW % +HGGH 0 ,QFUHDVLQIWRLOH FIBIFER/QRVY VDR U DB KO WX

DQG SUR[LHV $ UHYLHZ $JURQRP\ IRU VXVWDLQDEOH GHYHORSPHQ

(65, (QYLURQPHQWDO 6\VWHPV 5HY6! DHWNKW,RYWLWXWHH 6RIWEDEH *HR
$QDO\WW KWWS UHVRXUFHV DUFJLV FRP HQ KHOS PDLQ LQGH]

(XURSHDQ &RPPLVVLRQ 1DWXUD QHWZRUN $YDLODEOH IURP
KWWSV HF HXURSD HX HQYLURQPHQW QDWXUH QDWXUD

)g0, +XQJDULDQ ,QVWLWXWH RI 6XUYH\LQJIODQG G HRMRRWH 6HQVEQYH .
$W VFDOH LQ +XQJDU\ >9HFWRU @ P$ YKOX. @BIFVRD WHR\P QWO D QL

JUDQWIO % .XQF - 1RYiINRYi ( .OXViHHN 3/REDVWRQIWDWWRVFDCQ
EURZQILHOGY UHJHQHUDWLRQ LQ D V\WE V0RL® Y¥IRIDOV HH WL RRD V&] WRKX &
ORUDYLDQ *HRJUDSKLFDO 5HSRUW +

*HUJHO\ $ +DELWDW PDSSL@JHRIWHDQKWH ,VODQ® HY MKXH &HQWUD
H[SHULHQFHV RI WKH UHPDSSLQJ 3UREOHP\ (NRORJLL .UDMREUD]X

*XWLHUUH] $UHOODQR & O0XOOLJDQHMPRV\VWHBHMLHZLR HV HIX® BWYRBU

SRSXODWLRQV DQG SRWHQWLDO LPSDSURVY IRV LRIY LFXRBEADXUM\ O 1 DIWKIL
+

% KP e |, $ 6]HQWHQGUHL V]LJB-OR YD MM Q VFUGRNW HE RUXGHD B RRG H U D\
DQG WKH (XURSHDQ 8QLRQ 6]LJHWPRQRVWRU +XQJDU\

,3&& ,QWHUJRYHUQPHQWDO 3DQHO RQ\VAGDRDWHLREPIQJKWDVLY RO E3U
&DPEULGJH 8QLYHUVLW\ 3UHVV

-DNDE * 6]DEy - 6]DODL = OpV]JHWRY &V 0O|®EYiVWp %lpRHQKY 7 6L S
&KDQJHV LQ RUJDQLF FDUERQ FRQFH®RUYDRWLROQ HURY LRWJ GG OR YR
DJJUHJDWHV (QYLURQPHQWDO (DUWK 6FLHQFHYV +

-DQVVHQV , $ )UHLEDXHU $ &LDLVROEMKPWWK* 3 6 FAIDEXKDEFLOIHU %
&HXOHPDQV 5 6FKXO]JH (' O9DOHGIWWAQID® ELRVSHKMHRSH DEWRUB\
(XURSHDQ DQWK WHPIRYHQDN &8FLHQFH +

.L]JHNRYD 0 )HROL ( 3DUHQWH * .DMXHDBMNBWS/ RI PISQHDODOLMBWLC
GLYHUVLW\ DQG \LHOG Rl SHUPDWR QPM G UDW ¥ OHDRRGIR PLLIF YL § GWHHEY GU
&RPPXQLW\ (FRORJ\ +

.RYiFV ( .HOHPHQ ( .DOyYFJNDL E*pBEBUWF]L QiOBFWHEWL* *%DOi]V %
.UDV]QDL .RYiFV ( OLKYyN % & ® GVIZ W A\ DHORARL\Q ¥V WVHKR \OHLIDYWLVF H v
FRQIOLFWV LQ SURWHFWHG DUHDV (FRV\VWHP 6HUYLFHV +

/DO 5 6RLO FDUERQ VHTXHVWDW LD QB 8 DIFQ\G/ IR G O/RIEXO LAD\L 6 F

+
/DO 5 &DUERQ VHTXHVWUDW LRQ R BRVLIOHR \6RS K O F OFROF Z W Q WD FWILRO |
+

JHZLV 6/ ODVOLQ 0 $ '"HILQLQJ WKH $QWKURSRFHQH 1DWXUH

/[*VEFKHU * $PPDUL < $QGULHWYV $ BQOMHORYD%DPOi}WQGRUWRILIUY O
5 * + &KRLVLV -3 HW DO )D LPOWXRQWGDBOLRGQDH M FHYWDRQEG D JI
(XURSHDQ DQG WZR $IULFDQ UHJLRQV (FRORJ\ +

ODODWLQV]N\ E 6WDNHKROGHUVS HHU WM. RQ VPR QA HPBIVY W HR[IMSUHRP:
LQ D &HQWUDO (XURSHDQ DUHD :HDWWHU &OLPDWH DQG 6RFLHW\
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0DOKL < &DUERQ LQ WKH DWRRMSKHQ WEE G WW UFBIKWYKWL D 6 KE IORRWR

RI WKH 5R\DO 6RFLHW\ RI /RQGR QK \6/H. B DIOV DR @ B QK HAHHVUILRDIO6 FLH Q
+

O|FNHO 6 7KH (XURSHDQ HFRORJLBRG QW W ZRHWR JDWNRDD SURFH C
FRPSDWLELOLW\ ZLWK FRPSHWLQJ WXRQLF LQWHUHVWYV 1DWXUH &R

IHVVK|YHU & $VVPXWK 7 ,UYLQH . IHOBEOWKH *% +DDOHQ '. $RQHV :
.HXQH + .RYDFV ( .UDX]H . .sOYLN OVWBH 2 , YDIQONIMNRQ
LWWPHU + 7KH VFLHQFH SROAFYHIBQ® ROXMWFVRICAH RQ QLW
SHUVSHFWLYH 6FLHQFH RI WKH 7TRWDO (QYLURQPHQW +

2QWO 7 $ 6FKXOWH / $ 6RLO &DUBDRQ@OBMEARIWDJIH 1DWXUH (GXFDWI

2SHQ6WUHHWODS &RQWULEXWRUV *HRICCEU LWAPE® /D\HRISE @, 6 WRHPID W
5RDGV $YDLODEOH IURP RVP LQW HUQMMHWRIRZDFLG JHRIDEULN GH

2URV] * TQRGL * B6LSRV % OROQiU ' (FRUDGDQG LQ VBKHHQSIKQRPH
%XGDSHVW &RQIHUHQFH 3URFHHGLQJN REM SR Q GF X@W/HKWE®ID MWQ 0D @
6RFLHW\ 5HFRQQHFWLQJ $JULFXO\WXIHH 0 @ G5RAUS WRDOHSYWVR 6RFLH

S

6DQGHUPDQ - +HQJO 7 )LVNH * - \ H DR VORF KXPR@ ®HWEME KNV H 3UF
WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHYV +

6FKOHVLQJHU : + &KDQJHV LIV VR EQDAMDHE QY KSWRIVDLIMVDILGV K G LV V

,Q 7UDEDOND -5 B5HLFKOH ' ( HGV 7KHHZKPRUNQSFDUERQ F\FOI

6KDUS 5 7DOOLV + 7 5LFNHWWYV 7SOIXHUWDPHU 5RRIGO6/BQ &KD(QQ
'ROQ\ 6 20ZHUR 1 HW DO ,Q9(6IDWXUBOHANSLWKDG H URKVHH F
8QLYHUVLW\ 8QLYHUVLW\ Rl OLQQHVRWOG7:KBAOMWKUKE@RQVHUYDQ]

60iPRYi 0 -DNXEHF % +UHANR ,- %HORBHNLFBWLDO RD\WKH SRWHQ
FDSDELOLWLHYV RI DJULFXO WLXALDID AX WL PRV IR Q ONQ GAXKHIHWRX & IL\D\D RA
ORUDYLDQ *HRJUDSKLFDO 5HSRUWYV +

6PLWK 3 &DUERQ VHTXHVWU—[I}/\Y/\LLRIIQOLIQQF(U(FEJSR(S[BIQIIEQ’GV\M<KH-|S]R)\REDC
-RXUQDO RI $JURQRP\

6]DODL = 6]DEy - .RYiFV - 0pW]/|HULIRN &V $ODHEYW %* 0D@UIV] %
-DNDE * SHGLVWULEXWLRQ RI VRIUR\RLRI® QW ILHOER QFW 0 HJ XL
FOLPDWH +XQJDU\ 3HGRVSKHUH +

6]LODVVL 3 ODJ\DURUV]iJL NOWRIMER QNN ON\D]tQ ¥ RIHION Yt QER Ut WiV
YiOWR]iVD 7iM|NROyJLDL /DSRN -RXUQD® RI /DQGVFDSH (FRORJ\

7yWK * -RQHV $ ORQWDQDUHOOD /OHWKRS&RBRIRSE R WD XU HHV X O W
SHSRUWV /X[HPERXUJ 3XEOLFDWLRQVRIILFH GRALWRM (KLFRSE 0B Q7 18 B}
S5HVHDUFK VHULHV

'LDRNH : <DKXL = =RQJZHL ) QDR K@ GLHR LG 10 DOI® KIVHH L @ X&IK |
-RXUQDO RI (QYLURQPHQWDO 6FLHQFHV &KLQD +
<DQJ 6 6KHQJ ' $GDPRZVNL - *RQJ KHFWKRQODQGIXNRH FKDQUH RQ

VWRUDJH RYHU WKH ODVW \HDUWDQ /\WRB 6 KL <DQJ 5LYHU %DVLQ

$ 7$/$- 6=e10(*.g7 .e3(66e*el(. 9E/72=E6$ $ 6=(1'(165(*(7(1
/ 1(/ 0 0%$628",

6]HQW ,VWYiQ (J\HWHP 7HUPpV]HWL (U IRUUiIVRN OHJ U]pVH
*|G|OO 3iWHU . X H PDLO /\QGUH 1HO#SKG XQL V]L

. XOFVV]DWDK®DM V]pQWDUWDOPD ||O GEHKRIM DINO ¥ WOLW RiJOWRRY] i V, R ( 61 O\W]RE
VIROJIOWDWiV WpUNpSH]pVH

$ KD]DL WiMDN [|OGKDV]QiODWDYPB]ND$G PR IDWRYG OPW DOEWY 00y W
HJ\~WWDO D P&YHOHWOHQ pV HUG YHVH S0 BWKDVQQY® DW GHIV pOIH. JX HIDVK R
KDWiVW J\DNRUROQDN D WDODM OpJNPhL NHWEGFHQ NY WQ \ Nip\S HR/W PR @Y H O W
D]D] I|/OGKDV]QiODWL WtSXVRNNINDIOMDWE BL DHRQ KD P\&YiYOW WG Y +0CH WikD W R
WDODM V]pQ GLR[LG WiUROy NpSHVV Y BHDQ WHIHEU WD XA PN @]  ED
YL]VJiOW [|[OGKDV]QiODW Y i CONVRHIMWYW VSR WIDQDIMONpP\WY LRI PN RWID V] W |
N|]JpSSRQWMIED EDQ pV EDQ R EHRWGWKDV]QDQDWXYM DQG MOQG FI



3RWHQWLDO FDUERQ VHTXHVWUDWLRQ DFURVV 6]JHQWHQGUH ,VODQG

YDODPLQW D WHUP WDODM V]pQWIDWXDORR @ R QEFRB Y\ V,\@ Wk BHIW HBH V
VIPQWDUWDORP pV V]pQNLYRQiV WPRW pODp SHHNAMD J Y HIH ONHIOB B 11 | C
IHOV]tQERUtWiVL DGDWRNDW DWAp R PIR &/HOEP B G iDOV® LEHRT HIQOHOMLY WAV p N |
WpUNpPSHN PHIPXWDWMiN D 1|OGKD V JQi@D W p/BtE\KWRIN GHRNV pl QW piNoplW D ¥ 2
pV EDQ pY DODWW D 6]HQWBQ®UpN. M OVHMDHE® WDt WU AKIDYHQIW V Y
Q|YHNHGWHN D PHVWHUVpPJHYV IHO+0OHWFW NNHQWGDNVAM B ONH JBI & NU K VD) §
pV D YLIHV pO KHO\HN DUiIiQ\D $MIi® 6 KDN QDBDWR VD\G IHWWRING BICDEN D]W F
EDQ D 6]HQWHQGUHL V]LJHW WDORWHXDNIHOAMD Q + FRJUpWHIHQ SHGL.
VIpQ UDNWIURJiIVIiUD YROW NpSHV .|YKRONH LW HVOP-VANERS SNHHD® B OrRHROIG.K D V
YiOWR]iV WHQGHQFLiLW YDODPRIW VDR D@ BRI BB RNV Y L]V pO B WV p Jp)
D WDODMEDQ PHJIN|W|WW V]pQ PpOWKN M OHIGIMWRIDE 0 LN PLLI N YO DY
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A$/.$/0$=.2'T 0(= e6 (5" *$="E/.2'E6 7$/$-7%$1, $/$3-%,"
&EO0O(/ 21/,1( 7$/$-7%$1, 9E1'25*<%/e67 7$57277 $ 0$*<$5

7$/$-7%$1, TE56$6E* 6=(37(0%(5 el 6E59E521
$ &29,' MiUYiQ\ IRO\DPDWRVDQ YiOWR]y KMWD\QHWMH UKIDDAV
9H]HW VpJH D 9iQGRUJ\&OpV VIHUYH] h¥ HQQRYIRAPYM W] Stk

(UGPV]HWL 7XGRPiQ\RV ,QWp]HWpYHO 1$,. (5CWDWPODERQW
7DODMWDQL pV $JURNpPLDL ,QWp]HWpYHO $7. 7$., N|]|V
VIHSWHPEHU + UH PHJKLUGHWHWW KDJ\RPiQ\RVDQ KiURF
PYGRQ WDUWMD PHJ D 7DODMWDQL 9iQGRUJ\&OpVW

$ 7TDODMWDQL 9iQGRUJ\&OpVHN HOV VRUIEDRQKROV]MHRRODK
LQWp]PpQ\ EHPXWDWNR]iIVD XWiQ D KHONRNVDPYDNWDDW i\
HUHGPpPQ\HN NHU*OQHN LVPHUWHW{iVVBGDO®GHRWK B O XDYY |
NXWDWyN V]DNpUW N V]DNWDQiFVDGYN IHO«JOHHXKNWWPNS
Q\tOLN KRJ\ D PHJKLUGHWHWW WpPiEDQ HODRGNREDW
9iQGRUJ\&OpV HJI\EHQ D 1HP]JHWL eOHOPLV}HUWDIODEWWR
VIDNpUW LQHN pV D 1HP]JHWL $JUiUNDPDU®pN 1M O HW]WID
VIDNWDQiFVDGYLQDN WRYIEENpS]pVL SURJUDPMD LV

$ VJHSWHPEHU + pQ 6iUYIiURQ PHJUHQGH]JHWW 9iQGRU
OHERQ\ROtWiVUD $ NpWQDSRV UHQGH]YpQ\ HEW]HDOMIEHD
iOOy ViUYiUL )DUNDV HUG EHQ NpV]tWHW VWD O@WMDMLW 7 V U\W
HOQ|NKHO\HWWHVH D 1%,. (57, gNROYJLDD\YW]HNG NPEYHID p, ¢
*iERUUDO $] LQWHUM~EDQ V]y HVHWW Ot PDHUEHRWI VE K B X\
YDODPLQW DUUYO PLO\VHQ NOtPDW X G\DW ROV WMDDMWD X G DN §
D PHIJYIOWR]RWW N|U-OPpQ\HNKH] D] HUG J\D[I®iOW RGUYY I$G tl
IVV]HIOOtWiV LWW ROYDVKDWYy

$ )DUNDV HUG D] $0Vy .HPHQHVKiIW (U®iMIJ®DN i5iEWiME
NDYLFVWHUDV]DL DONRWMiN $ 5iED LQQHQ INYMDOEHOSOQH N
N[JYHWOHQ NDSFVRODWD YROW D 5iED iUWHIO 8 HW pWRFD Q* N
NpS] GPpQ\ $ NDYLFVRV WHUDV]UD OpJN|[HQHSOBSH G VI QX
YDVWDJViJD LOOHW OHJ D] [VV]JHWpWHOH LV YiOWR]y

$] HOP~OW pYV]i]DGEDQ D WHU+OHW UHYRWODS GONRN/M|E ED |
FVDSDGpN|VV]HJ + PP YROW DPHO\EN D # HJPW W LYWV W@
NL pV QHP YROW W~O PDJD VDN |iWOMDL K EPRp DV pHN@RD W p Y W
MHOHQW VHQ iWDODNXOW pV YiOWR]JLN PRVW LV H] D] pJKDI

7/JUWpQHWL IRUUIVRN PiUD + V]i]DGEDQ B P DUWNDN D Yl
D MHOHQOHJLQPO MyYDO NLWHUMHGW HWE EO H UG WUV \§ NPl @8 H
ViUYiUL I|/OGHV~UQDN YROW D WXODMGRQiEDMDN$ HOHOHS »
HUG WHUsOHWHQ $ W|U|N KyGROWVIiJEDQ iMHDBH MHHEQY HJO D
YROW D] HUG WHU<OHWHNQHN

$] HUG YHO NDSFVRODWRY IHOMHJ\]pVHBHM ]DRPHOG DY KA
VIHPEHQL LJpQ\HN EHIRO\IVROWIN $] HUG QVHD®iNV\CHNXIH \
VIHPSRQWEYO WDUWRWWIiN IHQQ $ OHJQDOREW W DO EHM pi\e
QDJ\RQ KRVV]~ LGHLJ HJpV]HQ D] DV pM BIHNO WaiW p ¥V W (]
PDNNROWDW{VW NHOO pUWHQL 6¢PHJU 0% F&ESIURINEW® W W
iOODWIRUJDORP LV LWW KDODGW i}\D DED]WIONO CHVOR NSDIWO 18 EI B/ H C
XWiQ PiU EpPUOHWL GtMDW V]iPROW EHDD DD 00OQ@XW VKDW\N\ VO XW
DJRNUD EtUViJRW VIDERWW NL $ KDV]RQ Y\RWHHUHAN KD M)] @il
MRJiIW LV DPLW IDM]iVQDN KtYWDN $ MR E®BiJl RN WEMIWW H.
HUG E O (JW D WHYpNHQ\VpJHW J\DNR NO DM I DUDLIi EDD USHHKGHWY
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$NNRULEDQ D] iOORPiQ\W DGy IDIDMRN D NRFVQQpRVDWJOD\ |
YROWDN YDGJ\+P|OFV|NNHO YDGN|UWH YDGDOIEO HIDHJ\H
W|OJ\HVHN YROWDN D OHJpUWpPNHVHEEBD N PDN R QY HRRMD D H
KDWiVD YROW D] HUG UH Qp]YH HJ\UpVIMy WS R\ AU W)W VD
DOMQ|YpPQ\]JHW PHJV]&QW PHUW D]DBDWRND¥ RM UKB B PW KR W
GHJUDGIOYyGRWW D] HUG WHU+<OHW $ WDSRViQLDNWDPDMR @

iIEUD NpV]*OHWHN D 7DODMWDQL 9iQGRWDE®MpWi KRRYOL &HUN jIYLH YDIUWDIVY
.pS IRUUIVD ZZZ WDODM KX

$] DV pYHN HOHMpPQ ~M WHOHS-QpBNR WOpIWHLVG O W BN HU &
QDJ\ViJD QHP QDJ\RQ YiOWR]JRWW $] ®W P YKIINP M PW U KID] (g §
WHU*OHWHQ (] D] *JOHWIiJ PiU HJ\ LS BHWIG PR W & \QWRRPU D\ W
DV pYHN YpJpUH D] DNNRUL HUG WHUe+OHW Q HNE HQ D
GHJUDGIOYyGRWW KRJ\ JIDNRUODWLODJ PD URQWRWW HUG
PLQG NRURV]WIiO\iEDQ WHOMHVHQ HOWROY®RWRW VD Uiil@L W I
7HUpP]LIQDN D] HUG UHQGWDUWIViLJ WDUWRRWO QIW VD ]O
HUG ELUWRNRVRNDW KD PHJV]HJWpN D V]DEiGLRNDW pV QH
$] DV pYHN HOHMpW O DPLNRU )HUGLQMWSOPMGRQIMUR,
V]iPtWKDWMXN D NRUV]HU& HUG JD]GIiONRGiIVQDN PUPHJKR
LOOHWYH &VHKRUV]iJEyO D] HUGpV]HMNpND NEIN D] BN\O Y Y HHNOPp.
V]*OHWHWW PHJ D] HOV «]HPWHUYHVHQ® IS NWp WHhW + D HOW © H M
D YLVV]DKR]iVIW EDMRU HUGpPV]HNQHE BFYXHQ K HVWNMONF H\W] b ®
NHOO PHJHPOtWHQL 6FKHUJ .iURO\ E BIQ YHIOW W] t W/ WIWHA
HUG WHVWUH ,QQHQW O V]iPtWMXN D NRUV]HUE HUBUSBD ]G
SRQWRVDEEDQ D PLQpO MREE PLQ VpJ& IDiOORWPUG\ BYpWU
LG VIDNUD GDWiOKDWMXN PDL V]yKDV]QiODW VEBIY H]®I Ywp \Dp V
DQQDN LGHMpQ WDUWDPRVViIJQDN QHYH]WHNR WS pW BMUHMWDAPR\
HUG JD]GIiONRGIVEDQ $ )DUNDV HUG W NpW SDJRQWD RV]
YLJ\i]WDN D] HUG UH .LV]JRUtWRWW N VDR UGROYWW P b Wi D
DOIWHOHStWpVVHO PDJYHWpPVHNNHO ~MtWRWWiN PHJ D] HU



A$ONDOPD]JNRGY PH] pV HUG JD]GiONRTDOMDVODYIWDIQIGRODEMPY  + 2QOLQH

(] D WHU*OHW HGGLJ DODSYHWHMQ NELPADWYRXV & PO WBIYWR
NOtPD VRN FVDSDGpPNNDO pV P HHJIHOH @ H XNPBEUNH]NDEH WD k
KD]JiQNEDQ H]pUW D OHJW|EE My Q3XNMNEBGQGPNRGHOGDWEEH QN O
D 6iUYiU NJUQ\pNL HUG NHW LWH® HGNWH OVEOMHN D P DEQWL D$
KDWiViUD EHN|YHWNH] NHOHW @®OY®WLPLU GEEMQtPDPWYS/Y
PUH]JKHW OHV] $ V]iUD]RGIiVL IRO@TPDW|O0pYHWY NDPtRO A\LDWH
WHUsOHW Q\XJDWL IHOH HJ\ NOVRIINDD WH Oy UH VNHINQ I H/INHND DEEP ]
1DJ\WiJUHQGLOHJ D HV ~W YBQWE WY DVIRIQW VPUUH LHVN i &E D9
NOtPDNDWHJyULiUD MHOOHP] NDO OR-IKIDVE WH D @i ONHHQUH DR IMINH O
NOtPDNDWHJYULIQN /HV]QHN R\OUD [ pWHIRNOR\D WIR W i K i WR D&
NOtPDWtSXV EHVRUROiV pUWpNHFVRVHY i WDOMMMHNBEBHQ D DK
KRPRNWDODM YDJ\ pSSHQ FVRUWLPpWBQDHD WD OF®K DIWR P R/GIN pR
RNR]QL D] HUG JD]GIiONRGiIVQDN D NOtPDWtSXV HOWROYGIiV

$ WHUP UpWHJ YDVWDJViJ pUWpN HOMNVGILN D WGIDSY HW UG
NOtPDWtSXVRNEDQ D VHNpO\HEE H\OH OR KW H R MDB/Q\LD J3/ iOR!|
NOtPiINEDQ D E«NN|V pV D J\HUWRNERY IV |@J\FP NO W BWNSDG
QHYH]]*N LIJHQ VHNpPO\QHN  + WFHRJ R ||y BHHVB Lt X/GIN paoH $
NDWHJYULINEDQ pV D] HUG V]W\HSS8RW MW WH MM \WENQI R WV
XJ\DQDKKR] D NDWHJYULiKR] D NH¥Y\MyEEIE HFWD\S BB QN PRD W WL
WHUP UpWHJ KDWiUD pV FP WMMHNpPpOFWBOR WWWH U IGIHOR/ QIDI
| OHJ D NOtPDYiOWR]iVW ILJ\HGIQP ERIQBRGINRIQG WH O B StwWp
KRPRN pV D OD]D NDYLFVRV YiWDQ@DMRN RN HWpW&HQ A RUDOWH
D]pUW N|JHSHV Q|YHNHGpPV& H UNGH LNI|MQ WM VFHHNPHHIVG W MO W DNCD @ X
LV $ VHNpO\ WDODMRNNDO QHPNEVDUNDBIQDNS WKROEDHP D] KR
NOtPDYiOWR]iV KDWiViUD KHYHV®IEB YIHNPORNQ RU|GXOG D NI i
OHV]QHN iOOpNRQ\DN pV D V]pO G|RW PXDHNVSLHOMO DQDWRNR Q

$ NOtPDYiOWRI]iIV KDWiViUD EHN|YHWNH] YdO®HNipERNYU D
HI\eWWP&N|GpV DODNXOW NL D] (UG JD]GDVYHWpW DO DB GO W]
WXGRPiQ\RV P&KHO\HN N|]|[WW 7|EE YRQDORQ pSdD IHO C
WHUYH]JHWH $] HJ\LN LOVHQ HJ\*WWP &NP&LY . X RD\@y DD \\67] H
PLQpO SRQWRVDEE pV PLQpPO UpV]OHWH\WHENE VWMUHR K HD)
HUG JD]GIiONRGYN V]iPiUD $] (UG JD]GDViJRWNEIMH® MOPHQUMRp K
NOtPDYiOWR]iV PLDWW (J\UH W|EE PHINHUHVpVW QDS D] (5
DONDOPD]NRGiIVL VWUDWpPJILIW GROJR]]JRQ MRDYVQI\WRNVYVD
IRUJDWYN|Q\YHN IHOKDV]QiOiViYDO D WHUNPHYM \BRDWIR Ji
LOOHVINHG D M|Y EHQL JD]GiONRGiVIWW® N KNPV J¥ @ QUHHNY  $I]DRi)

KD RV WHUsOHWHNHQ DKRO D] HUG WHI®HWMNHUGONI
OpWHVtWHQHN $ WHU<OHWHJI\VpJHONPOQWO HID i QDRI O p WHL
DONDOPDV IDIDMRNNDO W|UWpPQLN D] HUG VKWHWY B NL
NOtPDYiOWR]iVKR] PiU HO DGDSWiOyGRWANIB]GPDIRR N DM @
HJ\ EDNRQ\L UpJLYEDQ W|UWpPQ HUG IHO~MtWiVKR] RUV
VIDSRUtWYyDQ\DJRW KR]QL DKRO GpOHEEL VDiQ FCp]$WARNN &V D
YiOWR]iV DPLNHW QHP WXGXQN KD]IQNEDQ iWKLGDOQL
IRUUIVRNDW LV IHO NHOO NXWDWQL +DHBMp QDHDIM BN ONH E-EL
HXUySDL EDONiIQL UpJLy V]iUPDJiV~W pYDWESINWD K
YLV]JRQ\RNKR] PiU HO DGDSWiOyGRWW IDIDMR NDDAWD Q@lU@HP}
NOLPDWLNXV AJDS” HNHW DPLNHW DKRN\ @HR ONKDQ DM RIHWC
VHEHVVpJH J\RUVDEE PLQW D] DONDOPD]NRGiVL NpSHVVp

$] LQWHUM~W N|YHW HQ NpW WDODMWE DI WQUW DFLX W D @Q/N\HD
D IHPHVtWpVL 2V]WiO\ RV]WiO\YH]HW M If Vp YUTR P &Y. H:MOM HA)
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PXQNDWiUVD $ IHOWiUW WDODMV]HOYpQ\BDNUN|D ® DG WD D
PIiIVRGLN HJ\ DJ\DJEHPRVYGiIiVRV EDUQD HUG VI OWWD WiROW
KRQODSMiIiQ PHIWDOIOKDWYN

iEWB) RQOLQH N|JYHWtWpV VIHUYH] L p® Y)DQANPHNOWBHW BEHQ |HOW
.pS IRUUiIVD ZZZ WDODM KX

$ WHUHSL QDSRW N|YHW HQ D 9iQGRUJ\&Op\p WPl RGN W P
W|UWpQW 6WHIDQRYLWYV 3i0 D 7iUVDViJ |U|N|NOHND|MilE WO *k
6iUYiUL SUERUPpWXPEDQ 1$,. (57,

iIEUD6WHIDQRYLWY 3i0O HPOpNID pV HPOpPNWI
$UERUpPV .pS IRUUIVD Z.



A$ONDOPD]JNRGY PH] pV HUG JD]GiONRTDOMDVODYIWDIQIGRODEMPY  + 2QOLQH

$ N|]YHWNH] SURJUDP HJ\ RQOLQH NRQIHUHQFLD YROW
HUG JD]GIiONRGiV WDODMWDQL DODSMPLUFD., WOQNDWKIR MDD
VIHUYH]pVPEHQ :(%(; IHO*OHWHQ OHERWVR W{\WRAWNED UHWQ
HO DGiVRN NLHPHOW WpPiMD D VIJHUYHVDQ\DJ JD]JGIiONRGIV

$ 9iQGRUJ\&OpV WHUHSL QDSMiQDN DQ\DJD ODEWWON N
OHtUIVRNNDO D N|UQ\pNHW UHSUH]HQW iCQHUH L\ pEVWD @& DRVEV 1
YLGHRIHOYpWHOE O NpV]tWHWW ILOP DD@DPLIM\D] KRQIOT
2727 WDOPMIMKHNLQWKHW N $] RQOLQH 7DODMWH QN DQGR
1$. NUHGLWSRQWNpPQW EHV]iPtWRWWD DDWTH]DMY@BWIQP Lp \
YLGPNIHMOHV]WpVL VIDNWDQiFVDGYNQDN

/iV]Oy 3pWHU
$7. 7%.,

,00pV *iERU
(57,

2Q0LQH HOpUKHW WHUHSL VHIpGOHW
KWWS WDODM KX ZS FRQWHQW XSORDGYV THUHSLBIX]

$ NJlUQ\pN MHOOHP] WDODMDLQDN EHPXWDWiVD
KWWS WDODM KX ZS
FRQWHQW XSORDGYV .RUQ\HIHWBWDODMWLSXVRNB(57,1

$ 9iIQGRUJ\&OpV DEV]WUDNW I«]JHWpQHN HOpUKHW VpJH
KWWS WDODM KX ZS FRQWHQW XSORDGYV $EV]WUDNW

$ 9iQGRUJ\&OpV HO DGiVDLQDN HOpPpUKHW VpJH
KWWS WDODM KX HYL WDODMWDQL YDQGRUJ\XOHVHQ H

$ 9iIQGRUJ\&OpV RQOLQH DQ\DJDL KWWS WDODM KX ZS
FRQWHQW XSORDGYV 79*<B B:(%(;B SGI
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$ SRVWHU WLWOHG 31DWXUDO 9HJHWDWLRQD®KG &RYHU

 ZDV SUHVHQWHG DW WKH QG )\QERV )RUXP DXWKRU}
'U (V]WHU .RYDFV IURP WKH ,QVWLWXBNHQRN 1DWXiDD®QE N |
*|G|OO DQG /IDYKHOHVDQL 6LPED IURP WKW \6RXMMWL WHUW AD ¢
WKUHH GD\ RQOLQH YLUWXDO IRUXP KHOG IURP WR  BH¢
DWWHQGHG E\ PRUH WKDQ SDUWLFLSDR®V &RREPXQHWU
&RPPLWPHQW ~ DQG WKH )RUXP ZDV FR KRVWHEBXE\H6 WEBDOMH
ORXQWDLQ )XQG DQG YDULRXV RWKHU SDUWQHUV

7KH )\QERV )RUXP LV D VFLHQWLILF JURX SSRIDQIW X VD B DUF
ODQGRZQHUV DQG NH\ VWDNHKROGHUYV E RN IPW HYWH SSURGXXTFO\
NQRZOHGJH WKDW XQGHUSLQV UHJLRQDO FRQVHUFNDWLRQ
$V D WUDQVGLVFLSOLQDU\ UHJLRQDO OHDUGLQBXYNWRGRV N\
PDQDJHPHQW LVVXHV DQG UHVHDUFK UHVXOWYY DSWIRRU L\
PDQDJHPHQW DFWLRQV UHTXLUHG WR HQWXWUHRIWMKPERRQ"
HFRV\WWHPV

JLIXUHKH WKUHDWHQHG I\QERV HFRV\VWE@WLIQF RXRXSSNUQER\Z KRBEBK RV K
DQG PDQDJH 6RXUFH :LNLPHGLD &RPPRQV

)LYH NH\QRWH WDONV ZHUH JLYHQ %RQJDQL O0QLVL &LW
DERXW XUEDQ QDWXUH FRQVHUYDWLRQ 'U &RUQROLD .UX
UHVHDUFK QHWZRUNV DQG VFLHQFH SROLF\6WGOW B H DEFRMWF
8QLYHUVLW\ VSRNH DERXW VRFLDO HFRORDLA® VEWEYMRM
,QYDVLRQ %LRORJ\ VSRNH RQ DOLHQ SODQWOOHHAERWX
8QLYHUVLW\ VSRNH DERXW HFRORJLFDO BRQWWZRUHIMALR R UMD
SUHVHQWDWLRQV ZHUH JLYHQ DQG SRV WHU W VBXIGIVHH\Q !
PDQDJHPHQW UHFRPPHQGDWLRQV DQG SROLFLMDL QDE OHX S
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PDQDJHPHQW RI I\QERV 7KH WKHPHV LQF O X0 W W YWINILR
DQG UHVWRUDWLRQ HFRORJLFDO LQW HRGHMWOLRQV VKMWIE H(
DQG HFRQRPLFYV

2Q HDFK GD\ D YLGHR ZDV VKRZQ RI D 3YLUWXDGDLHOG \
-RKDQQ YDQ %LOMRQ WRRN XV WR D ULYHU WHNGWR BDWH R
5LSDULDQ 5HKDELOLWDWLRQ 3URJUDP 2Q GD\ RQGEHIDAKQ *!
VDQG GXQHV 2Q GD\ &HLQZHQ 6PLWK SURWHEQWH®RROF
GHYHORSHG DV DQ *HFRORJLFDO VWHSSLQJ VWRQH" IRU VX
7KH QH[W )\QERV )RUXP ZLOO EH KHOG LOQ 8SDU&RGHUVKL
&RQIHUHQFH &RQIHUHQFH RQ OHGLWHUUDQHDQLWDS HUHRPR V'
WR 6HSWHPEHU

/A\QGUp 1HO
6]HQW ,VWYiQ 8QLYH
,QVWLWXWH RI 1IDWXUDO S5HVI



