SURMHNW *UDQWRYp VOXAaE\ /y5

/IHV\ yYHVNp UHSXEOLN\ V S +UDGHF

A02&a1267, 61E&4(1lE a.2' &+52867(0 0% $
(0(/2/217+% +,332&36F%5,
90=(0E /6 675E41,&(3

HaAaLWHO
SURI ,QJ (PDQXHO .XOD &G6F

/JHVQLFNi D G HYD VNi IDNXOWD
OHQGHORYD XQLYHUJLWD Y %UQ

2019



" . . N W *UDQWRY[J) VOXAE\ /y5 .
AORaQRVWL VQtaHQt &NRG BHORXORWMK P DXIDEERYFRPY VWHPQ L6 6 WUiaQLF

,0241267, 61E&(1E a.2' &+52867(0 0% $/2¢
(0(/2/217+% +,332&%$6F%5,
90=(0E /6 675E41,&(3

=iY UHpQi Y&]NXPQi ]JSUIYD

HaAaLWHO
SURI ,QJ (PDQXHO .XOD &6F

6SROXSUDFRYQtFL

,QJ 3HWU ODUWLQHN 3KOJU ODUNpPWD 'DYtGNRYI
GRF 51'U 3HWU +UGOLpPpN®J &G HP\VO -DQDWD 3K"
,QJ'RPid 2SDYVNE 51'U90DGLPtU 3%aD 3K '
,QIOHURQLND -DUR&RYi 51'U =GHQ N OUipHN 'UG6F
,QJ OLODQ 4A4YHVWND 'UGRPida aYD tpHN

,QJ /XPtU 'REURYROQé 3KPLQLN 6WRpHV

SURI ,QJ 0OLODQ 3DOIiW 3&06/#U yHFK

51'U 3HWU 'ROHAaDO 3K /LQGD %HUIQNRYi




SHFHQ]JHQWL

,QJ -DQ /LAND 90/+0 Y Y L -tORYLAW 6WUQDG\ =EUDVOD"
,QJ =GH ND +DMOHNRYi . /HV\y5 V S %UDQGéVvV QDG /DEH
,QJ ODUWLQ =DYUWIiOHN 3 /HV\y5 V S +UDGHF .UiORYp

ORAQRVWL VQtaHQt &NRG FKURXVWHP PD DORYéP OHORORQMW
Y ~]HPt /6 6WUidaQLFH

A3RVVLELOLWLHY RI UHGXFLQJ GDPDJH FDXVHG E\ FRFNFKD
LQ WKH 6WUiIidaQLFH IRUHVW GLVWULFWS?3

9\GDYDWHO 9\GDYDWHOVWYt OHQGHORY\ XQLYHUJLW\ Y
$XWRU (PDQXHO .XOD

YRWR QD WLWXO QtP\DVQ X H)XF HX O D

1iNODG NV WLVN HOHNWURQLFNi IRUPD

*UD¢FNi ~SUDYD 3DYHO -tOHN

5RN Y\GiQt 9,,

3RG NRYiQt

=DQDSOQ Qt VROEHNQORBWLYRX 6W Ui& QLFNHX VWAPHU Q 8 Q \NSVEI D &N
HAHQt SURMHNWX QQXWMPRRYIQJDIJ&UKRQNRYLOD, QNRY p

3. RUYDVRYL +PQI]RWHUYORPIPR6XFKWRRELV JBRKX VY WHOQEéFK
S= OUIJRYRXSIDORSPRMW HGNRYiQt SRVUQYPBNXEP, PIVWD %]H Q-
FH $BVN\WQXWt LQYHNWAXERGSPDRFRQW ODERUDWRU\ V U R
D,QJ) 3ROtYNRYL $JURPHUFDWD 30X¥QDQp®t SRBBRUXIE NX
1DGDFL y(= 3UDKD /DIDUJH FHPHQW D V yta&NRYLFH 1HWH]



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

2% 6%+

092"

/I, 7(5E51E 3 (+/('
&KURXVWL URGX OHORQWKD )DEULFLXV
ORUIRORJLH D DQDW R&dldttiaKURXVWS$ URG X 11
*HQHWLFNi YDULDELOLWD Y URGX OHORORQWKD 13
6\WVWHPDWLND *# YUXERXQRYLWt 6FDUDEDHLGDH

"HWHUPLQDFH D.SRSLV.LEIJ e
3RQUDY\ pHOHGL 6FDUDEDHLGDH... . YAEUDQRP. . GUXKN\...... 20...
$UHIO UR]Jat HQt FKURXVW$ 24
%WLRQRPLH FKURXVWD PD DORYpKR £ HNRORJLFNR HWROR
(WRORJLH LPiJ 30
2EGREt KLEHU QD EH. it 30.......
5RMHQt £+ YOLY WHSORW\ D NRLQELGHQEH..V.UDAHQLBLIG HYLQ
3 HGNRSXODpPpQt Ili]H D.OLRLWXMIEL.LDNWRUN. ... 33....
JHURPYQ\ D DW.UDNWD QW .., 35.......
.ODGHQt YDMtpHN D YéE.U.RYLSR]LPp.QIEK.RLV.W.............38....
9YRM ODUHY FKURXVWD 45
2ULHQWDFH SRQUDY.S.LYAE.UX.SRWUD.Y. . .....cccoriiiinne 45.....
ANRGOLYRVW YEYRMRYéEFK VWIiGLt FKURXVWD
ANRG\ SSVREHQpP LPiJ\ 50
SBRWUDYQt JGURMMH iiiiiiiiiiiiiiiiiiiieiiieivisavesssesssssssssssssssssssssssssssssssssrsesree. 50,
aANRG\ SSVREHQp SRQUDYDPL 59
OHORORQWKD .KLSSREDVW.DQ.L i 59......
Y L1 lo] (o] a1 i = W g T=1 0] (0] 11 1 = VO

ORUWDOLWQt IDNWRU\ RPH]XMtFt SRSXODpQt KXVBBRWX F

JDNWRU\ S$VREtFt ~K\Q LPiJ

YDNWRU\ RYOLY XMtFt PRUWDOLWX SRQUDY
(QWRPRSDWRJIHQQEKRXEN oiiieeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeseeseeseeseseeseeesees s

WHDXYHULD EURQJIQLDUMWL L ..o

OHWDUUKL]LXPR.DQLV.RSQLLD.H. ..o

WDFLOOXV.SRSLOQ.LDH. ..
(QWRPRSDWRJHQQt 1HPDWRGD D MHMLFK YEVN\W Y JUDGDpPQt

(31 D MHMLEK .Y B.Y Rt ee e es e se et eseee s es e ese st ss e es e s oo
OpLQQRVW (13 QD PRUWDOLW.X..SRQ.UD.Y..URGX..0HORQ.RQW.K.D
(NRORJLFNi FKDUDNWHULVWLN.D..(31.V..X.8V.NAW.HE..Y. .y 5.

,(OQWHJURYDQi RFKUDQD OHVD SURWL FKURXVWS$P75
.RQWUROQt PHWRG\ YEVN\WX FKURXVWS$

TR QW UROD L P iJ oot ee e e et et e e et e et et et e e s esees et et e eeeees et es et eeeeseene e
RQWUROD SRQUD Y uiiiteeeeeeeeeeeteeeeeeees e tee e eteeeeseseeses et et ees et st eeseesesseseeseeseseeesseeseeees



3URMHNW *UDQWRYp VOX&E\ /y5
AOR&QRVWL VQt&HQt ANRG MedbRiba\hWHRSED) MR Y &P~]HPt /6 6WUIAQLFH:

(OLPLQDFH LPiJ FKURXVWS$
=KRGQRFHQt ~VS 8QRVWL..]JiIVDKX.SURW.L.LRiIJ$SP..........81...
2EUDQQi RSDW HQt SURWL SRQUDYiIP FKURXVWS$ 81

ZURINODNWLENP . SRVM XS eoeeeeoeeeeeeeeeeeeeeeeseeeeseeeesseeesseeeseeeseseeseseees 8l.......
SIURWHFKQLENDSRVMXS o oooieieeeeeeeeeeeeeeeeeeseeee s eesee s 83.......
&KHPLFNP D ELRORJILEND.SRMMW.X SN coooeoeoereeeeeeeseeeeeeeeeeeseeseon 83.....

EKHPLENI DS O LN D E H. e e e naaad 85.........

. XOWXUQ VSROHpPHQVNE Y&]QDP FKURXVWS$ 85

+RVSRGiI VNp Y\XaLWt FKURXVWS$ 87

5E0&29e &E/( 352-(.78

&tOH QD URN

&tOH QD URN

&tOH QD URN

&tOH QD URN

&tOH QD URN

'RSRUXpHQpPp DNWLYLW\ SUR U

323,6 2%/$67, a(7 (1E
/HVQLENp KRVSRGD HQt
2EQRYD OHVD QD SRAi LAWL V RKOHGHP QD Y&VN\W BAKURXVWD
_.OLPDWRORJLH Y ~]HPL.SRA&L.LAW..%]JHQHE i 98,

0(72',.3% +

%WLRQRPLH FKURXVWD PD DORYpKR

'LVSHU]JH YEYRMRYéFK VWiGLt YH YHUWLNIOQtP S8GQtP SUR

90LY WHSORW\ QD PRUWDOLWX SRQUDY D LPiJ FWRXVWD F
,PiJD + PRUWDOLWD ] SRNOHV.X..G.R.RUD]JR.Y.p..W.HS.QR R
,PiJD +# JLPRYiQt Y NRQVWDQWQLEK.FEKODGRY.AEK.WHBRDRWIiFK
3RQUDY\ + PRUWDOLWD ] SRNQHVX.GR..R.UD]LRY.p..W.H.SIGPR W\
3RQUDY\ # JLPRYiQt Y NRQVWDQW.QtEK.EKQDGRYEEKIMBHSORWIiFK

5RMHQt FKURXVWD PD DORYpKR 103
2SRXAW Qt S$G\ LPiJ.SR.KLEHUQDEL . coooeoeeeeeeeeeeeeeerenn 103...
3$GQt IRWR.H.N.O..H.N..\N.R.U.\ .................................................................................... 103.....
7HFKQLFNp IROLH .£.Y.20HWRY.p . RW.Y.RU\.. . ..108....
+LVWRULFNi GDWD R URMHQt OLWHUIUQt JGURMH ...212. oo
JHWRYi 1i]JH URMHQt ..V.Y.. W.H.O.Qp..ODSDPHueooororeereeeeereeeeennn, 112...
JHOQRORJILH UDAH Q.G HY L Qoo eeeeeee e 112.....
98YRM YDMHPQLINS.. D Y.DMEBHN: oo 113.....
90LY 4LYQpP G HYLQ.QD.IHUWLOLWX.MDPLE s, 113....
ORAQRVWL HOLPLQDFH LPiJ FKURXVWD PD DORYpKR
5HYtU %]HQHF /6 6BWUIAQLFH 115
&KDUDNWHULVWLND.. XALW.EFEK.S.LSUDYNS oo,
.RQWUROD ~pLQQRVWL .£.RSD.G.NRUXQRY.p.IDXQ\......... 118...
.RQWUROD ~pLQQRVWL.£.VWDQRYHQL. GHIROLDEH.....118..
OHWRG\ GIONRYpPKR.SUSINXPX . ZHP. e 118....

B3RJHPQt KRGQRFHQt GHIROLDEH..SR..D.SQ.LNDEL.SHVW.LFELQRG



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

SHYtU %éFKRU\ /6 I\PEXUN 121

90LY LQVHNWLFLGS$ QD PRUWDOLWX FKURXVWD RZ2 DORYp
IDERUDWRUQt FKRY\ £+ WHUpQQ.t.DSOLNDEH.LQVHNWILRLGS$
.RUXQRYi IDXQD G HYLQ MDUQtKR.DV.SHNWX........... o 124
SHSHOHQW.Qt . O0MINN. e 125......

ANRG\ SRQUDYRX
'LVSHU]JH SRQUDY Y SRURVWHFK SR&i L&W D SRURVWHFK
3RQUDY\ Y |DMLAW QéFK NXOWXUIiFK
=WUiW\ QD S tU$SVWX OHW.RURVWS.ERURY.LEH..OH.V.Q.t.128.
+RGQRFHQt KLVWRULEN.AFK.JWUWIW..SRQUD.Y.RX coveerrerrn... 128..
6SRW HED SRWUDY\ SRQUDYRX LQVWDUX FKURXVW2 PD DO
BWDQRYHQt RSWLPiOQtKR..S.RpWX.NRQW.UROQtEK..V.R.QDO.
(OLPLQDFH a8NRGOLYpPKR S$VREHQt SRQUDY FKUR3VWD PD
90LY S tSUDY\ S$G\ QD HOLPLQDFL ANRG.YAV.NIWXMIBOPL VH S
90LY S tSUDY\ S$G\ QD RYLSR]LpQL.EKRY.i.Qt.V.D.P.LE..132
'LIHUHQFRYDQi S tSUDYD S$G\ D RYLSR]LFH FKURXVWD PD DO
90LY S VWHEQtFK RSDW HQt QD PLQLPDOL]DEL.ANRA3FKURXV YV
2Y HQt PR&QRVWL RFKUDQ\.V.D.GHEQtKR..PDWH.ULi.Q.X134
4tU SRQUDY D PR4QRVWL HOLPLQDFEH.SRANR]HQL.V.DIMQLF
3RORSURYR]Qt RY RYiQt ~pLQQRVWL REUDQ\ SURWI48RQUDYi

& KDUDNWHULVWLND.SRXALWAFK. S .LSUDY.NS oo, 150..
(QWRPRSDWRJIHQQUL.KOIVMW.LEH. ... 151....
.OLPDWRORJLH Y ~]HPt SR&i LaW
9ée6/('.<

%LRQRPLH FKURXVWD PD DORYpKR
'LVSHU]JH YEYRMRYéFK VWiGLt YH YHUWLNIiOQtP %G QtP S|
-DUQt DNWLYLWD JLPXMtFtFK.SRQUD.Y....LQV.W.DUX....154
=LPXMtFt LPiJD FKURXVWD PD DORYPKR .cooeieeeerererrrrrrenn. 154 i,
"\QDPLND SRK\EX SRQUDY + LQVWDUX Y S$GQtP SIBR;OX.......
7HSORWQt WROHUDQFH YEYRMRYEFK VWiGLt FKURXVWD PI
90LY WHSORW)\ QD..PRUMWD.OLWX..LPid oo
7JROHUDQWQRVW SRQUD.Y....t....LQV.WD.UX..N..F.KQ.DGX...........
5RMHQt FKURXVWD PD DORYpKR
2SRXAW Qt S$G\ LPiJ\ SR KLEHUQDFL ...LRWRHNQHNWRU\ WHFK
3G Qt IRWRHNQHNWRU oo
3$GQt IRWRHNQHENWRU oo
ORQLWRULQJ URJdt HQt FKURXVWD PD DORYpKR
R R0 RV 2 @ 1< 1 T
7HFKQLFNpP IROLH % Y.OHWRY.P RW.Y.RUM oo
90LY WHSORW)\ QD URMHQt FKURXVWD PD DORYpKR +
5RMHQt FKURXVWD PD DORYpKR Y ~]JHPt ORUDYVNp 6DKDU
7HSORWQt FKDUDNWHULVWLND.REGREL.URMHQ.L. oo,
3RP U SRKODYt FKURXVWD PD DORY.pKR.Y.H.V.Y. WHOQ.pP ODSD}
2EGREt URMHQt FKURXVWD PD DORYpKR..Y..=]HPL.UHYIBA$ QUDFF

JHQRORJLH UD&HQt G HYLQ 185



3URMHNW *UDQWRYp VOX&E\ /y5
AOR&QRVWL VQt&HQt ANRG MedbRiba\hWHRSED) MR Y &P~]HPt /6 6WUIAQLFH:

.RQWUROD JLPXMtFtFK LPiJ Y UHYtUX %éFKRU\ /6 1\PEXUN
.RQWUROD JLPXMtFtFK LPiJ Y UHYtUX 9\VRNi /6 &KRFH
3U$E K URMHQt Y UHYtUX .HUVNR /6 1\PEXUN 190

9éYRM YDMHpPQtN$ D YDMtpHN 191
90LY 4LYQp G HYLQ\ QD IHUWLOLWX VDPLF FKURXYWD PD D
SORGQRVW VDPLF 200

S5HDNFH LPiJ FKURXVWD PD DORYpKR QD SRWUDYX RaAHW HQ
WHWUDK\GUIWHP FKORULGX PDQJDQDWpKR

6SRW HED SRWUDY\ 201

30ORGQRVW VDPLF Y ODERUDWRUQtP FKRYX 202

IDERUDWRUQt DQDO&]\ 202
.RQFHQWUDFH PDQJDQX Y QHV.SRW.HERY.D.QAFK.QLV.IOH F K
.RQFHQWUDFH PDQJDQX.Y.H.YAO.RX.p.HQ.p.P..WUXV.X.......202.
.RQFHQWUDFH PDQJDQX..Y..GCRM.S.QFLEK ooorrreeeieeerenn. 203...

ANRG\ SRQUDYRX FKURXVWD PD DORYpKR Y |IDNOIGDQéFK S|
(OLPLQDFH FKURXVWD PD DORYpKR YH VWIiGLX LPiJD

24HW RYiQt SRURVWS$ + %]HQHF
'"URQH KHOLFRSWHU D.VWDQRYHQL.GHILROLDEH............. 208..
'"HIROLDFH SRIHR.QL.AHW. . H Q. e 208....
90LY JiVDKX QD QHFtORYRX VOR&NX 209
24HW RYiQt SRURVWS + %eFKRU\ 213

90LY LQVHNWLFLG$ QD PRUWDOLWX FKURXVWD PI5 DORYpKI
.RUXQRYi IDXQD QD SRWHQFLRQiIOQtFK 4LYQE&FK BSHYLQIiFK

.RUXQRYi IDXQD Y\EUDQéFK pHOHGt I\WRIiJ$ 228

TRV D W E R Y L e 228......
FRXVHQNY PRWEOSD.. e 234
+RXVHQLFH GLURSDVIFK it 240,

ANRGOLYRVW D PRAQRVWL HOLPLQDFH SRQUDY FKURXVWD |
$QDOé]D aNRG SRQUDYDPL YH YD]JE QD GREX W aE\ SRURVYV
SRQUDY\ Y SRURVWHFK SRai L&W %]HQHF

THFKQRORJLH S tSUDY\ S$G\ D SRQUDY\ FKURXVWS$..248.....cccccovirinrnn.

2KURA&HQt IDMLAW QéFK.NXOWXU.SRQUD.Y.DPL..... 254..
.RQWUROD SRQUDY Y SRAai LAWL %]HQHF 254
90LY S tSUDY\ S$G\ QD..HO.LRPLQDEL.SRQUDY....ccceevrrrnnn. 254..

90LY S tSUDY\ S$G\ D RY.LSR]Lp.Qt.DW.UDNW.LY.LW.D......255.
90LY S tSUDY\ S$G\ QD RPH]HQL.RY.LSR]LpQ.t..D.W.U.DNREEY LW\
$EXQGDQFH SRQUDY QD SORFKiFK V GLIHUHQFRYDQRX S tSUDYF
.RQWUROD JGUDYRWQtKR VWDYX ERURY&FK NXOWs8U |DORAF}
.RQWUROD |JGUDYRWQtKR VWDYX Y&VDGHE QD SORFKiFK ] U
=GUDYRWQt VWDY Y&VD.GE\M.QD.SOQREKIEK. O3/ oo,
ANRG\ SRQUDYRX Y UHYtUHFK /6 6WUiIiaQLFH
(OLPLQDFH SRQUDY FKURXVWD PD DORYpKR Y tJHQéFK SRG

1iGRERYé SRNXV = SRQUDYD LQVWDUX
1iGRERYé& SRNXV = LQVWDU PP



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

l1iGRERYé SRNXV = LQVWDU =P PPPPPPPPPPRPY
l1iGRERYé SRNXV * LOQVWDU
l1iGRERYé SRNXV = LOQVWDU
1iGRERYé& SRNXV % LOQVWDU
1iGRERYé SRNXV SUHIHUHQFH..G.HY.LQ...x......LQV.WD.U...281

BRORSURYR]Qt RY RYiQt ~pLQQRVWL LQVHNWLFLGS$ SURWI

)25&( * + SRWHQFLRQiOQt.REKUDQD..V.D]JHQ.LF..........282
2FKUDQD SRURVWS$ S HG &tUHP SRQUDY o) 283 e,
2FKUDQD SRURVWS$ S HG &tUHP SRQUDY o) 283,

SRORSURYR]Qt RY HQt REUDQ\ SURWL SRQUDYIiP Y UHYtU:
3 LURJHQé ~E\WHN SRQUDY
(QWRPRSDWRJHQQt KOtVWRYN\

',6.86(

=LPRYiQt LPiJ D QiVWXS GR URMHQt

90LY PUD]JRYp WHSORW\ QD KLEHUQXMtFt YEYRMRYi VWiG|
5RMHQt FKURXVWD PD DORYpKR

.PHQ\ YPH]H HQp V PLQRULWQt SRSXODFt

90LY SRWUDY\ QD IHUWLOLWX VDPLF

2YLSR]LFH

6WDQRYHQt GLVSHU]JH YEYRMRY&@FK VWiGLt FKURXVWD
3RQUDYD * SRWUDYD D RULHQWDFH

ANRG\ SRQUDYDPL FKURXVWD PD DORYpKR

3RWUDYD SRQUDY PR&Qé& QiVWURM REUDQ\

(OLPLQDFH SRQUDY FKURXVWD PD DORYpKR

3RORSURYR]

ORAQRVWL HOLPLQDFH LPiJ FKURXVWD PD DORYpKR
5HDNFH FKURXVWD PD DORYpKR QD |Y&&HQé& REVDK PDQJI
.RUXQRYi IDXQD

3 tSUDYD S$G\ S HG URMHQtP FKURXVWD PD DORYpKR

3 tURGQt PRUWDOLWQt IDNWRU\ D MHMLFK HIHNWLYLWD
98YRM SRSXODpQt KXVWRW\ FKURXVWD PD DORYpKR

HQWRPRSDWRJHQtP KOtVWLFtP JUDGDpQtKR ~]HPt

ORQLWRULQJ Y&VN\WX (31

'RSRUXPHQt SUR REODVWL V YEVN\WHP FKURXVWD PD DOF
=E9 5¢<

98FKR]t VWDY SR]QiQt FKURXVWD PD DORYpKR

98VWXS\ ] UHDOL]JRYDQpPKR Y&]NXPX
1iVWXS SRQUDVY..GR.KLEHUQDEH .. oroeoeeoeeeeeeeeeereeseseeeeeereee 325....
+LEHUQDFH SRQUDY D GLVSR]LFH QD FKODG...YAY.RMRYp ]P Q\
+LVWRULFNp aNRG\ SRQUDYRX Y UHYtUX %]HQHF D QUDFRY.....
BWDQRYHQt SRPWX NRQWUROQIFK VRQ G oioieeeeereeeeeeeereeeeeeseseseseeeeee.



3URMHNW *UDQWRYp VOX&E\ /y5
AOR&QRVWL VQt&HQt ANRG MedbRiba\hWHRSED) MR Y &P~]HPt /6 6WUIAQLFH:

=LPRYiQt LPiJ D QiVWXS.GCR.URMHQI ioioeoeeeeeeeeeeesreeeeeeeseene.
BRIM H QLo L Pttt ettt et e et et ee ettt e s e en et et e et e e r e et en e
SRMHQt D Y&Y.RM.Y.DMHPQENS oo, 328....
SRWUDYD LPiJ.Dl HUMWLOLMD.ceieoieeeeeeeeeeeeeeeeeeeeeee e vee e 328....
(OLPLOQDFH.SRQUD.Y oot es s 328.....
3RQUDY\ LQVWDUX. Y. SRAL.LAMW. Lo 328...
LTIGRERYE SRNXV oo e eeeeees et ee e e e <YL W
BRORSURYR]Qu4.D.SOLNDEH oo 329.....
$EXQGDQFH SRQUDY D 4NRG\ Y.H.Y.D]E..QD.S.tS.UD.Y.X33%G\
(OLPLQDFH FKURXVW.$.Y..GRE..URMHQtiorireeeeeeerrennn. 330...
IDERUDWRUQt 34HW HQt FtOHQp QD HOLPLQDFL LPiJ B’XURXVWD....
.RUXQRYi IDXQD MDU.QLKR.DMSHNWX .ooooorrerrerrerreseereereerennn. 331...

(QWRPRSDWRJHQQt 1HRDWRGD.. £ . KOtVWRY.N\..................332..
&HUWL{NRYDQiIi PHWRGLND
SURI\ODNWLFNi RSDW HQt + VFKpPD

6(=1%0 2%5E=.# 333

3 E/2+<
3 tORKD 5R]IKRGQXWt O.=0= R SRYROHQt XaLWt38 tSUDY N X
3 tORKD 5R]IKRGQXWt O.=0= R SRYROHQt XaLWt S tSUDY N X
3 tORKD %H]SHPQRVWQt OLVW SUR &KORULG PBOQJDQDWE
3 tORKD 5R]IKRGQXWt O.=0= R SRYROHQt XaLWt3% tSUDY N X
3 tORKD 5R]IKRGQXWt O.=0= R SRYROHQt XaLWt3% tSUDY N X
3 tORKD 1iYUK FHUWL;NRYDQp PHWRGLN\
3 tORKD 1iYUK YHVNp WHFKQLFNp QRUP\ LQWH3IZIQt VP UQI

/,7(5%$785%



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

~

O}

6WDELOLWD PODGéFK ERURY&FK SRURVWS$ MH RREIGRY QD
EtP REQRY\ SRLNRVAMS @GRNXOWXU\ OH]L QHM]iYD&Q@awa VH
NOLNRURK ERURYEé / +\ GCORELRKX B ERHY\DL V +\ (VW HIVG P R QIQF K ¢
DO ILQGHOKRUIFK YDORNRQRVHF pHUQ& 2WLRUK\QFK
YE]QDPQRX MH SORVNRK EHWND VD]HQRERKRY V@B DRI KIRON\G
REGREERHRYpP KRVSRGi VREDIOHPW R i SLFBWRYEP S5K\®FLRQL
HW 6FKLu D REDOHPHPNEQWINUHNQOMOOD

9S$GQtP SURVW HGt VH Y\YtMt Q BISNE pt ] QWHEKSFLLWS RIEN R X
VD]HQQ@AWQtFK aANMR@NIFEELFK ODUY\ NRYD tNRPXWEBKF QR
RVHQLFH D NUWRQRAND REHFQi SRQUDY\ FKURXVWS$ . tV\

9tFH MDN GUXKS$ pHOHGL 6FDWDHE®GIL CYDIHRBi Y1& WMAMU I |
NRSURIiJQt QHER VDSURIiJQt piVW SRO\IiJQtFKOHWDXSE RS M
JHP G OWDGIDDVMBYQEFK piVWHFK VY WD YWWHDRSEtS®R X [RER G

ODVW %HOORWWL 3HFN ORUYQ &DWH OH]LQiL
,2%& ]D DGLOD ODUY\ AZKLWH JUDEV3 Q NWHUé&FK YUXERX
S$GQt ANMHFFB D\ OMYIQDFWYt .HOOHU HW DO 6LPDUG +

ANRG\ MVRX YADBRQUDY\ GRURXVWD PD DORYpKRDEHOROR
D FKUR XV W Mebbhifa@plléhthd
&KURXVW PD DORYé OHORIREUWKDR KB %R FRFWBIKQRIH U
FKUDE V]F] NDVJWDQRZLHF FKURXVW REXGER 8 Hmdb|dnRd Nefok
JHOGPDLNIIHU FKUDEHWD]RD RPQW R ZHSHFDMR WDO LE/XJ PLWFKE
ELOO\ ZLWFK QHER VSDQJ EHHWOH FKURXVWPN KD \W KD | K
EHHWOH 6RQQZHQGRNIBUIDIKUDGQt 3K\O QR SIGHEDF KB LHUL
*DUWHQODXENDOIHU SKDRBQWEKXV :HOVK FKDIHU EHHWOH V
QDR HQRYpP VIVWpPX OHVQtFK G HYLQ RYRFQ&FK G HYLQ
QtFK SRURVWS$ JROIRYi K LAW SDVWYLQ\ %HUOHVH
3|[WVFK HW DO
& KUR XV MellthREX HGVWDY XMt aN$GFH QHMHQ HYURSVNpKR

]IDVDKXWRQ GROVND VW BIGKIt $YLHPHF]\N 1H\NR ,PiJD S
AtUNKBRBORAMMWLAVQDQiptFK S NMPIREXMIRIKODFH MVRX S HYiaQ
GtP YWHUpP VH Y\YtMt ODUY\ 1LNODYV 6DPLFRUFEN R XV

S$G\RWHY HQp NUDMLQ ]DWtPFR VDPLFH FKURXVWD PD DC
O]H Y\ORXPLW S HNU\Y SR EXD® F& t REREY } HO/RRKEES KWV DKD R Y L &-
WtFK MDN&PL MVRX QDS OHVQt ANRONLPBRFKGHI @RE\Y D
AtUX S HGANKRBQMSUHIHUHQFL G HYLQ %HWXOD 4XHUFX\
VWURP\ &DVWDQHD $HVFXOXV HWF 1LNODYV

& KUR XV WelolthR&X$ VR ERDQ XYORVWL U R WDIGHIF BER@IE W i-Y H
QRKUD ®HAMQEFK 48 RYEiIFK BRURVKWRIFEKRGP BQtY DSOLNDFH
FKORURYDQp XKORMWRIBEK\ Y VBMRNDOHYMG@WVN\WX D& Y\PL]H
YAHGHViIWéFK D& VHGPGHViIWRPRDIHWHFKOHWWROWRG VH
JUDGDpPQt ~]JHPt FKURXWWRSFHBIMORSYKWFD Mt & NRKES O & DK B\t V-
bLWEFK REODVWHFK MVKRMERXRK @HBR UDXAND AYHVWN
AYHVWND (NRQRPLENp JWUHWP\ G $ONGE¥MQPFAKYIRMVRIX WY
SUREOpPRINRX YE]QDPQ RYOLYQ Qp RPHPKQ&RHVRRAQRVWEE
S tSUDYN\ SURWL LPiJ$P FK\E MtFt LQVHNWLFLGSRQURDWL S
MH ]JiYLVOi QD VWDQRYLAWQtFK SRGPtQNiFK



3URMHNW *UDQWRYp VOX&E\ /y5
AOR&QRVWL VQt&HQt ANRG MedbRiba\hWHRSED) MR Y &P~]HPt /6 6WUIAQLFH:

%LRQRRRK\WUROQEISRRXWABS$ KE\ON BLRSMFK\ FRQRJIJUD¢(tFK S HG
S$0 VWROHWtP .UDWRFKYtO HAMRXOEDVQRVAZH HIHOWXMt ]SO HV
JFHOD QRYp FRIQFOWNIHEK NWBUP FRMWRHONQEVBp]Qt IRUP
LQWHJURYDQp RFKUDQ\ O M¥l@orghd(RW K LFSKSIRAIEDWWASIPQU R G XP H O R
3RVN\WQRXW WDNHOHPIQPDFRVAMNRS N$YRE H D ECERUOYFK BN R-
V\VWpPISFIN@QDG X JUDGD PR VRU+AORFBD/HV\ y5 V S 9\X&tW Q
JELRQRPLH FKURXVWS$ Y WHFKQLFN éF KE LIRDRRIW FINF &FKL FSNRAVAK X
VRA&QRVWt DSOLNRYDWHO PRV WAt FK/ REQBNKVMEXWRKIBRBHQEF
Y y5 L |DKUDQLDpt



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

[,e~<0<I8§ Y%obP~e..~}
&EKURXVWL URGX OHORQWKD )DEULFLXV

ORUIRORJLH D DQDWRPLH FKURXVWS$ URGX OHORORQWKD

&KURXO/DNLAL [iIVWXSFL pHOHGL 6FDUDEHLGDH MVRX VW HGQ
bXMH ][iNODGQtPL ]QDN\ FKDUDNWHUL]XMtFt iG EURXFL &R
YH WYDUX D YHOLNRVWL W\NDGHO D S\JLGLD

+ODYD MH RUIWRKRDYAPH{WNVQtP ~VWURMKP DY RKAEQM& Q|
FKi RbND 9\WYR HQ\ MVRX VOR&HQp RpL NWHUp PDMt W\SL
QHER VRXPUDpPQé&FK EURXNS$ pHOHGL 6FDUDEDHLGDH +RUU
G tY MatFK VWXGLt HWRORJLH LPiJ E\OR QOGLNBFLOR K& @
SRODUL]JRYDQp VY WOR REORK\

IDEKDUW HW DO GHWDLOQ SRSFQD ®WBXBQY&XEKK RR
S L]S$VREHQE&FK SROIMMmERING pPXUYLSE Q% . 3RP UQ VLOQ
QBRYUFKX KODGNp RpP WMYRXCRUIO®R®\ YHMWUIiOQt piVW R
D IDFHW RPPDIWRAHQPBPHRNX O]H UR]H]Q DWW W At \R \NSU DRP
Yp GRU]JiOQt REODVWL MVRX XPtVW LD
S LIS$VREHGIQYRRP UDYMXP
MHMLFK EX N\ WYR tFt pRpNX REVDKXMt Y]JGXFKRYp
EXEOLQWRY® |JDEDUYH®EGDYRHRW)\ D
R]QDpHQD MDNR ARIEX PDMXBE WWRY
WPX YQtPDMtFt RPPDWLGLD EX N\ pLVWp .U\VWD-
OLQQt FRQXV SUR GHQQt YLG Qt MH YtFH |DASLpDW D&
QHA& SUR QRPpQt YLG Qt REU $ %

2EU $ 3 tpQé H] VORaKQEMaREP % 'HWDLO RPPDWLGLD GRUJIOQ
Y\PH]XMH YQ Mat GRURRPODIWS GV YREMRF YYL.G Qt YOHYR RPPDWLGLD G
QRPQt YLG Qt QDMDWMYtDGRU]IQRhPIVYQRNYLG Qt F FRUQHD pRpPND
VQRPQtP YLG QtP  YUVWHY RUEX EDLEXND\NW W DDA Q O t UHR\QLDQX ODF U K
UKDEGRRHUAN +SSLUBHQWIiO® tWEXDN\ W |
FKHiOQt SRX]JGUR RULJ /DEKDUW HW
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AOR&QRVWL VQt&HQt ANRG MedbRiba\hWHRSED) MR Y &P~]HPt /6 6WUIAQLFH:

3LIPHQWRYp EX N\ MVRX YEKUDGQ NREBP \WW UXMIVXILQ MKR
GHQQt YLG Qt MKGSXERNRVBRBHNW \VWDOL Q Q tR PPROUKIVGIR UK |
QRPQt YLG RNUIDMEtRW DVGHOEQ FHWRLYEFK RPPDWLGLt GRU
RPPDWLGLXP REVDKXMH EXQ pQ&FK UHWLQXO QWSHIp S L
PHQWRYDQp piVWL RPPDWLGLD 5H/PP@X\CLI@MEHPFRNUD QD RI
IDEKDUW HW DO REU % 2E ]JyQVRXNPUBRBDRIVEYQ
YJHOHQp GpOFH VY WOD QP DOH 89 UHFHSWRU\ FK\Et QHE|
6\WVWpP GHWHNFH SRODULBRUXWFKIPp M DNIRKIPRE RUDN\ QHER
S LPHP& S HNU\Y GRUJIOQtFK REYRGRY&FK RNUDM$ VOR&HQDp!
URYp YLG Qt /DEKDUW HW DO VL OX0HDN 8RR R WRIDE BY t 6F KRORH
GHU -RKQVRYQ\NODGHQt VH VRE DPN WISRMINGEEMRAR S L
]SIWHPQtP OHWX &RXWXULHU 5REHUW BOXQFH QHQt DC
DOH SRODUL]XMtFt REORKD DVL KRGLQX SR ]iSDGX VOX(

3iU Y Mt RYLWEFK W\N BGH®OXNHDY N TRKXEGQR YD i\ONNGi GS |-
bPHP& MH SRVOHGQ!tRKDP® BQ®IEBPW FND GIOMRNS HBRK WP XMtFt Ot\
WYR tFt Y Mt 7NNDLGRY MYRERIKHOD YPNSQXWHLWt MVRX Y Mt R\
DXPR& XMt VQDGQp XUpHQt SRKODYt 9]S tPHQt W\NDGHO XP
]DPSXON\ S tGDWQéP DX[LOLIiUQtP VUGFHP MHKR& XOWUDVYV
URYé RUJIQ VYDO SWVBFXMHUYRYiNLBRPREFt WINDGORYpKR Q
XQLNiWQ Y PDOp PR]JNRYp |DX]OLQ VPDOO JDQJOLRQ 3DV\
1IDKUXGL MVRX W L SiU\ SWUPESGBDPH WERE MWGH® NWHUi MVR
PL NWHUP HMWR S RX]HVROW REUHRYODYiQt OHWX =DGHpPHN MH FK
QHQHVH &4iGQp VSHFL,FNp VHIPHQW)\SBR\GAKEQNWHU P LWHNMGF
GHWHUPLQDpPQtP JQDNHP

9QLW Qt RUJIQ\ NWHUp WYR t VREVKMD WXO®& F K DW H NXANULYQR Y
GDUGQt XVSR iGiQt =DA&tYDFt VRXVWDYD MH DVL W LNUiW G|
VRXVWDYD UR]JPQR&RYDFt =iNODGHP VDPLPptFK SRKODYQtFK
V RYDULRODPL NGH VHALWOQRPt ¥tMtpNDPBRSRKODYQt ~VWUR
Yp 6SHUPD XWDXWGIDW HAK WHPKQRHPRQRPWX NGH MH Y\ALYRYi
40i]RX D NRSXODFL S HQiZHQR Y\VXQXWéP SHQLVHP MHKRA
D FK REHFQé REU .UDWRFKYtO HW DO

2EU S3HQLV FKURXVWD REHFQpKR $ D FKURXVWD PD DO
% RULJ .UDWRFKYtO HW DO



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

*HQHWLFNi YDULDELOLWD Y URGX OHORORQWKD

3RGOH %DUDXGD H[LVWXM M H 6 QNRRWE R YW YOIDU LEDCELYD L\
JLGLXRDIRORJLL W\NDGHOS $ N p \SECIR BN IRifioMitithaD0 K L
SSRFDVWDQL VBRPXH@HPWNWR GUXK\ MVRX VVRSIMALF R E OD\
PRKOR E\ WR E&W |]S$SVREHQR S tWRPQRV WG KYRGLGE R t] P $Al
S LVS W JHPWWRUFHNIHWLFNi DQDO éfEURPRIRPHE K ~GUDXAKHS B F
OHORORQWKLQDH MVRX VWDUp 6PLWK 9LUNNKQHRWYRGDF
Np GUXK\ ORXUD HW DO %\O SRX]H ]D] XLBIS®FD BW PK
9LUNNL MOLBSNFRi LPiJD RERX GUXKIBUEROGD SY VRERKY GQ
E\O\ PH]L VHERX J[FHOD RGOLAQS LLMIRNFEVO\SV\G PR R WHL
GUXK$ OHORIKR QWK S R D/AHD DSYFHKMIGHIO RX SH 5 KMe]donthaR J L Q L
SHFWRHDPRV |H YRAFKBGOD(YURS\ 9\WRNi UNLFKORVWL PXWD
PW'1$ YHSRGMNWDWQ Y\VRNEP QXNOHRWLGRY&FK GLIHUHC
K\ OROHNXOiUQt JHQHWLND MH QiVWURMHP SUR LGHQWL¢
' GLPQRVW QHGR VWD WRINEUFR\LRIAME RGDANHR DiQt pLQt PW'
NORJHQHWLFNRX DQDOE&]X
0 PHORORQWKD DO &HFS\RRADB/R\KIYVY LLN @/UDUE\F KK MVRX SRSV
NRYDQp PRUIRORJLFNp RGFK\ON\ 7\WRW]RPRQ\DRNORS N{EK Sl
DQRKRX 0D MR PKOXYYBI@ILNR\PWOW OO QD PQUIRIDRILL S\JLGLE
FR4& MH KODYQtP NULWpPULHP SUR GHWHUPLQDFL %DUD X
W\V\SLFNi pHUQi EDUYD SURQRWD MH ]D]QDPHQiIiQD X 0 KLSS
WXP VH RIE Meotonthd® 0 SHFWRDRQRXOLV. HW DO

2EU 6FKHPDWLFNé QON WHY SR B D&aAm2QIantha

D W\SLFE&GVYDULD QWKRLSERPBVWDBHI@KE WYDU
G MH FHONHP SRGREQEéMPRebIRBaR $IRFENOKHRU X K X
QRXOLV HW DO

3 tWRPQRVW QHER QHS tWRP QRNRW NG K K VEp K B VRFBOOXN H BtR(
ELOMVRIKWR GUXKLS GUXKRYpPKR SRO\PRULVPXV VH SURMHY X
SRO\PRU¢VPXV VH MHYDBHEWEQB LWL \PEHRPRWRPYOBRXpLW PH
YRX K\EUL®IHOEOQreBlontha D KLSSRABSVYWBAY\ YDULDELOLW)\ E
YOLY 8LYRWQtKR SURVW HGt 3 tpLQRX SRO\PRUX YWRPMH J
QRVWL VW HM @ K VDR KE\XYHRKP LD R G OV & Q RIXD QUGIRING DBt



3URMHNW *UDQWRYp VOX&E\ /y5
AOR&QRVWL VQt&HQt ANRG MedbRiba\hWHRSED) MR Y &P~]HPt /6 6WUIAQLFH:

M. melolontha Pi QRUPiIOQt NDU\RWES WRPRIRO8® ]S LPpHB&aU MH D
VXEPHWDFHQWULFNE SiuU MH DNURFHQWULFNE - SiU SRO
FHQWULFNé DNURFHQWULFNELDD GRIBVD® < FKURER]RP

$

%

2EU $+& SUXKRYiQtONKLRIRESEKY W SQXKRY iQMNRIIOGRAY)BEUD]XMtFt KHWHUR
JWJRWQRVW SUR SHULFHQW U L FSNURRX PLQQRYAVIW I tF K I \R BRI RS RBONR PGRXRPBI F K
b &+& SUXKR Vi Q3 HWVFDMRRWIEB X LDQQRXOLV HW DO
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96UD]Qé UR]GtO FKORRRPERFIBWWEPL GY P DMVEdbXtKA UR G X
QD]QDpPXMH MHMLFK VWD SR WG YSRR\GRERDE I/ ISSIDWOFH QP W R
WYU]XMt MHMLFK PRUIRORJLF N\ RRSDON A FEVHWY K \ BADLWED § B F H
S SR F D VWV ellonaM. melolontha D0 SHFWRUDOLV MVRXHQAHRRENO
EOt]Np %DUTDDR QRXOLV HWMLGK NDU\RW\SA\ WK R G QR | ¥R
DNURFHQWULFNéFK SiU$ LQYHUVt MHMLFK S HGSRNOIGDQ&
DOH SRO\RRgIbRthY ,QYHU]H GYRMLFH  SiUK]&tHL FFBINGHY YO [
SRSXODFL W FKWR GUXK$ ]DWtPFR LQQMENOD ~SOR VBRRE
YSRSXODFL ptP& Y]QLM.One®RI@HP BB OVPRY 0/ PXNF XYW RUDO L V
SURVWXERWDIQRXOLYV HW DO

(QNHUOL HW DO M. m@@itta\] PYL.DORXDWH O L \WMQ &K PP BN H
FDUVNX SRpHW DOOHO +* KEWRBR]R JRNODRBMWVO]H &/ UR Y i



3URMHNW *UDQWRYp VOX&E\ /y5
AOR&QRVWL VQt&HQt ANRG MedbRiba\hWHRSED) MR Y &P~]HPt /6 6WUIAQLFH:

6\VWHPDWLND YUXERXQRYLWt 6FDUDEDHLGDH

'HWHUPLQDFH D SRSLV LPiJ
9 SDOHDUNWLFNp REODYVWURNEoIBRE V)IDRU Q LFK¥KS$ MH ]JQiPR
](YURS\ DOH SRX]H W L GUXK\ JH VW HGQ@t (0UKS'S S/RIBIGNhaBeE
)DEW [BHFWRULPDW %H]G N

=iVWXSFL SRGpHOHGL OHORORQWKLQDH MVRX Y WALQRX KC
JEDUYHQt 9HOLNRVWt VH DGt PH]L VW HGQt D& YHONp JiVWXS
MHQ PiOR YEGUD]|SRpNWOHLNRWW W\NDGORYpKR Y Mt NX 3\JLG
QR Y GOIWRYLWé& KURW V GLIHUHQFRYDQé&P ][DNRQpPHQtP

3 tpLQRX RPH]HQPKR GUXKRYpKR VSHNWUBGIRQNHRISG M B HC
WHSORPNGEORRMLOQRVW S tKRGQp PLNURNOLPD REODVWL V:
YHQVNR D ML&Qt ORUDYD 3RODEt PDMt FHONRY RPH]HQ& UF

.Otp N XUpHQt LPiJ GUXK$ URGX OHORORQWKD %DOWKDVDU

+URW S\BERKXDSRKODYt ]QDpQ SQOBRNGRMAEXAMIDR YL]WeE DR]At
REU 7RWRVDRER WQP X FK\EWBR®]FAKSKR\JLGLD MVRX GHOAt

+ PP
0 KLSSRPDEWDOQL

+URW S\JLGLD EX ] HWHOQ SURGG®RR&HQEH DR]ED N M&H GQ
QHQt S\JLGLXP Y$EHF RSDW HQR KURWHP D MH QD NRQFL ~]N

+URW S\JRERBK BRKODYt SURE&E ORRADIQIFK VNRUR URYQRE
OHKFH VEtKDYé YEE aHN REU 3\ JLGLXP MH NU\WRUNDHPQEP
QiIFK MVRX GHOAat RGVWIOp FKOXS\ 9HOLNRVW +

M. melolontha /

3\ JLGLXP MH VLFH SURWIiIKOp DYaADN BEH)i 8WRXKPH RM1HK U F
YHOPL pDVWK'IDNW pF HBOPLBGLXP NURP ]JiNODGQtKR S LOHKOPpKI
YtFH RGVWIiYDMtFt FK®RS\ 9HOLNRVW +

0O SHFWRULPOLV

2EU B\JLGLXP FKURXVWD PD iORYpKR YOHYR D FKURXVWD REHFQj
RULJ %DOWKDVDU



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

Melolontha melolontha / + FKURXVW REHFQEé

,PiJD MVRXpMUWQEPVWKBBPHNMWPQPPL DEHUDFHPL NG\ VH OLAa
Y\ QRKRX S HYDaxXMH WPDYp JEDUYWOND GRKITFRYDH YIERDJYC
PDMt Y Mt GYDNUiIW GHOA&4t QH& ]iNODG W\NDGOD ]QDpQ
SR'WUDQIFKURXPWRP WQ WHpPNRYDQé 2FKOXSHQt E ODY ao
B3\JLGLXP KXVW MHPQ WHpPNRYDQp SRERMKSR KROHKYQ XSUHRN
YHOQDpPpQ GORXKé GOIWRYLWEé KURW NWHUé QHQt X]JORYLW
KXVW YOQLW VY WOH RFKOX#®H®@IQ &P L a QtJVWNERPQD WWH YWNOR
.URYNKODGNéP AHEURMIWRIP SREPOM &MIAGAHBANUWRYPH SORF
AHEU\ MHPQ D QHYéUD]Q WHPNRYDQi 9HOLNRVW + PP

OHORORQWKD XOE$S R+ PXWRYOVW PD DORYE

o . L I|I, \
— T ¥ ——'—”:‘_‘LL 1 |
?‘.____‘—.-'-;n-ll'g.‘.\'\«_\\_;_%"\‘r__hh ) ',L/”

2EU BRKODYQt GLPRU¢{VPXV X FKURXVWD * W\NDGOR VDPFH
RULJ %DOWKDVDU D LQWHUQHW D LPiJR VH VDPptP D VDP
RULJ 9 -DURARY:I



3URMHNW *UDQWRYp VOX&E\ /y5
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2EU 3\JLGLXP VDPFH YOHYR D vDPIZF vysub¥R FKUMRRYWIPDREHFQPKR
REHFQpKR RULJ LQWHUQHW (Melolontha melolontha RULJ LQWHUQHW

,PiJD MVRX PBIfHWUNWHQDOE&P WKRUD[HP pHWQp EDUHYQp RGF
QDNRQPHWLQIFK SAWtWXDPBEBEGRXKEMPAODHR NWHUé& MH WpP
MDN JEEYDMtFt PIDRLRWNHD GOt X HWHOQ PHQ&t QH& JEEYDMt
GRVWL VLOQ WHpPNRYDWH DQHKMERBRWPH BRYDQE 2FKOXSH

VY WOp G\RPELIONIFWMEPL S LOHKOE&PL FKORXSN\ REU 3\
.UIWNp ~]Np S\JLGLXREWK SRPMDRYLM UR]Et HQé KURW NWI
E6W DXPIGHLQDWHOQé REU 6SRGQt KUXGQt piVW GORX]H |

RFKOXSHQt NBiMWONHDK EpKpOBENER aHEURWWRIP SIREGPOMEPL aH
U\ QIDaGp NURYFH SORFKD PH]L aHEU\ KUXE KXVW WHpPNR)

2EU ,PIJR FKURXV VOB PRORQRWKHIX KVYBBRFDVOMQIR VDPLFH YSUDYR

2EU 3\JLGLXP VDPFH YOHYR D VDPLFH YSUDYR FKURXVW
RULJ LQWHUQHW



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

OHORORQWKDBDHSJHPFWRRKDUIRDW W RSé HQEé

,PiJR REU Pi KOMDYWKHNWIRDPEé pHUYHQRKQ Gé D& pHUQ
KQ Gp E LFKR pHUYHQDYp QRK\ W\NDGOD pHUYHQRKQ G|
DGORX]H RFKOXSHQRX KODYX 7\NDGORYé& Y Mt HN VDPFH C
XVDPLF NUDW&t QH & EPNOG®R KWWRE®BS\D AWtW QHKXVW WHpN
WHPNRYDQp % ODY &HGp RFKOXSHQUDIPWFNVKPR VIOPEW pK X U
VAHEURYLW &PVEVHPSRGpOQ&PL &HEU\ PH]LAHEHMEBPSERVW
NUIWNEP RFKURBHREPW XVLQNRYLWp AXSLQ\ Y\WYi t-VLOQ
Q WHpPNRYD@EpONVYiVRFH @DPHGPS\GLGLXP NUiWNR \SRIEMD & H
JDRNURXKDHPQ&E XURWD&HQt FK\Et REU +UXGQt piVW K
FKORXSN\ YOQLWp 6WHUQLW\ JGREHQ\ EtORX RV RWID®HO Q
WKDVDU

%LRQRPLL VH SR KR B5iSE BRWMWEIOXMH GXERY pGSE QR VDA NIYRW
QX pDVW MLGIROSHINDHPMR VB XQH p Q t\KMRX P Y DWX meaddRiD

DO KLSSRFPUWRYQLY\ND]XMH PHQ&t OHWRYRX DNWLYLWX

‘H WHSORPLOQ M&tP ]iVWKSHR® (S WRVRE BKMEL YivVWL VW H
-H ]QiRBODVWL 20NXV] 'LZHF 3ROVNR .RZDOVND )U
AY&EFDUVND 5DNRXVND OD DUVND %DONiQVNPKE\ODROEMRV
WYUJHQ RAMROWWUQD 6RE &LFHQBWRMNE DVH X' IVPLEEBIVODO & P\ Y]\
=YROHQD 7UHQptQD =ODWEFK ORUDYF$ %DOWKD]DU

2EU ,PIJR FKURXVOMD RCSBR HWKERHEW RWDMDHWQH W

2EU 3\JLGLXP VDPFH YOHYR D VDPLFH YSUDYR FKURX\
RULJ LQWHUQHW
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$PSKLPDOORQ/VRONKMLRX\DWHN OHWOQ't

AWtKOé& KQ GR&OXWé GORX]H 80XWDY RFKOXSHQ& VW HG
YHEUXKp SRORYIYQHPMH WX FI DKRXU i FK WHBW® XY 0$4aH JUDGRY
'"tUHP SRANR]XMH MHXOAFH USRQFK FH.WW Qip$ YPHWQ RYREC
SR+ GHQQtP &tUX NODGH + OMKXNEéFKYBMPHEQER H OtKQR
SRQUDY\ NWHUp VH 8LYt NR tQNPGRO®RRKG HYKLLLD & [H AQ U R YAX
Ot VAW HWtP URFERWHBK WEGQHFK VH OtKQRX EURXFL (XURD\
VH RG QtaLQ GR KRU %DOWKD]DU

SK\OORSHUWD KROWYWRGOD] |[DKUDGQ't

%URXN VW HGQt YHONRRRWL]H@H@®PX QHER PRG BIRXR XM\D Y R X
A0XWRKQ Gp REGHQQt®NWIWLWRX 9 +9, %URXFL R&tUDM
Q8FK VWURPS$ GiOH GXES&LEY Qp Y AEU Ot VaN\ WHERS ) © DERIFRX i 2 &N

YDMtpHN MHG (PPOWOEK VIHBEM K BRKOXERNR 3RQUDY\ V
NR HQ\ EOQN@ @DWEFK G HYLQ 9&8YRM MHGQROHWE . tVWHN
]ODPQé A4N$GFH ] 5DNRXVND QD SOR&H WLV KD .HOOHU =

2EU ,PIJR FKURXSPEKD DEHW QtKRiIJR OLVWRND]H |DKUDGQtKR
PDOORQ VRABVWIL WICD/MHHU QHMAOORSHUWDRKIRUWLEWED QH W

+RSOLD SK)ODQWKXV

7 OR GRVS OFH RYiOQp PtUQ Y\NOHQXWp pHUQ JEDUYHQp

PLFH pHUYHQRKQ Gp W\NDGODVDPERFH $MPOWRK® GH Q QiO KQQ
MHPQ WHpPNRYDQp SRNU\Wp &XSLQNDPL 9HOLNR\SD- + PP |
KRUNDWIRGKI D O&4LYQEé &tU LWPEJ NRID ¥H]iSRQDUDY\ VH &LYt MH
%DOWKDVDU

BRQUDY\ pHOHGL 6FDUDEDHLGDH Y\EUDQp GUXK\

/DUY\ SRQUDY\ REU b H @ Bdlolon6ha B B 5 E DOHHLOEFOH/ V. $PSKLPD
VSS $PRKVUOR MBBWKIKFREO/ISSS +RSSQRPIEBB $QPLVV
MVRX R]QDpRYDQp M DWFR MERNRSRYBEBRDID Y\VNDWEK MN GAD
NODGRX YDMtpND GR S$G\

20



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

2EU ,PiJR +RSOLD SKUDD QWKBEUQBRQUDYD FKURXVWD PD DORYpKR

/DUY\ PDMt W OR ]DYDOLWp PDVLWp YDNRYLWpPKR WYDU
S tY VN$ .UiWNi WINDGOD XPR& XMt SRQUDYiP RULHQWDFL
WXiOQt RGFRQWN\WXpHOHGL 6FDUDEDHLGDH MVRX RYOLYQ
S L]S$SVREHQ\ YéYRWR\SAHIEGH@PY StVPpLWEPL KOLQLWEPL S
GUWt NGH KRUMWRNWI@DQt SRK\E SRQUDY XPR& XMH YUWLYé@
SDGQ VNOHURWL]RYDQi NUDQLiOQt piVW KODY\ %DOWKDYV
SRGOH ]QDN$ QD YHQWUIOQt piVWL NRQFH ][DGHpNX REU

.Otp N XUpHQt SRQUDY Y\EUDQéFK URGS$ D GUXK$ pHOHGL ¢
XSUDYHQR GOH %DOWKDVDU

7\NDGOD W tpOHQQi W OR MH WpP O\Vp

5RG\ *HRWUXSHV /DWU 2QWKRSKDJ
7\NDGOD | HWHOQ pW\ pOHQQi

1RK\ SRP UQ NUiWNp KUERYLWE& K EHW SRVOHGQt pO
5RG\ 6FDUDEDHXV / 6LV\SKXV /DWU 20QL
1RK\ GHO&4t QRUPIOQ Y\YLQXWp GRUViIOQt KUE FK\Et
LWQt &W UELQD ]GiQOLY WURMSDSUVNRYi REU
5RG\ $PSKLPDOOR QF KU R/ROW MR SITHMIDHO O L .

$PSKLPDGGR@DUYR GRUBRW/iH# PP/D + PP +XLWLQJ HW
]SUDYLGOD + OHWEé& Y&YRM
+RS®IS3 ODUY\ MVRXPPEB®p GR&J]JiOQtKR KUEX VH ] HWHOQ&®&
GO\ NRQPHWLQ\ GRE H Y\YLQXWp SIRWOQHEW tUEW & D PMMW QUIF
DG\ NUIWNEFK GUREQE&FK WUQ$ %DOWKDVDU
LWQt S tpQi &W UELQD YtFH PpQ RKQXWi

1DK EHWQt VWUDQ + DEGRPLQIOQtKR pOiQNX MVRX \
QRYp GUREQpP WUQ\ yWYUWEé& pOiQHN W\NDGHO WpP Y&G\ S
UR]G OHQ ]GiQOLY&P NUXKRYéP aYHP WDN &H Y]QLNi GRMF

21
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1iSDGQ YHONiISRVOWIEQIP VHIPHQWX QHMVRX &iGQp YH
GUREQEFK WUQ$ /DUY\ Y NRPSRVWHFK KURPDGIFK SLOLO

OU\FWHV QDVLFRUQL

1D SRVOHGQtP VHIPHQWX MH SiURYLWi DGD GUREQ&FK !

1D EHWQt VWUDQ SRVOHGQtKR WHUJLWX MH SROtpNR |
WHOQRX UEKRX YS HGX L SR VWUDQIFK REU
5RGSQLVRBHOUY $ YODWOWRDED] $SEXRPEBBDPVE $ GXELD OLVWF
NRYRYE
$QRPMSESB GRUS$VWHEP HOEWRWVWLPI GYRXOHW£ YEQYRWDOR WOME
at NRX KODYRYp VEKBRQN\ /+ PP 4 + PP 9DQ 'XLQHQ HW D

10 EHWQt VWUDQ SRVOHGQtKR |[DGHPNRYpKR pOiQNX Q
YDOD ]YOidWQt SROtpNR WRKRWR VHIJPHQW X

1IDGQt piVWL DQiOQtKR VHIJPHQWX BYRX GUR ENQW HUp Q
YS HGX L Y]DGX VEOL&XMt QHER W\WR GY DG\ WUQS$ FK\E M

1D GQt piVWL LWQtKR pOiQNX SRURVWOpP KipNRYLWEPL
QtFK WUQ$ QHER GHOA&tFK WUQRYLWEéFK EUY

'UREQp FKLWLDRYP pPMWML QRiOQtKR VHIPHQWX WYR t G
QRE 48Qp DG@WASR QHMpDVW ML YADN + WUQHFK 7\WR DG\

NRYLWEéEFKEBN WDIMQ DV L FHONRYp GpON\ SRVOH|GBI®ILKR pOiQ
D RKU\]JiYIMt NR tQN\ NXOWXUQtFK L GLYRPFPH URVWRXFtFK UR
Melolontha)

D+ODYRYi VFKUIQND VY WO HMHU QR R VIOLERODH P BDX © BNKW RIX
PHUYHQDEHWQt piVWL VHIPHQWS MVRX YWFR®tOWW OB Q R ® H\
NXVDGOD MH RSDW HQ PDO&PL KUERON\P#®t MD KP®YRYp V
|+ PP . tVWHN 8UEDQ PP// + PP [/ + PP

aYHVWND
0 KLSSRADE¥WD@EKURXVW PD DO

E+ODYRYi VFKUIQND VY WOH KIQS SR FI R Q/DIQLLY B/aY WEKQt QD
VWUDQ OHYpKR NXVDGOD MH RSDW HQ GUREQéPL SDUDOI
T - PP # PP # PP . tVWHN B8UEDAOQ+ PP/
/ * PP [ « PP .DSLWROD +ROXabD

M. melolontha / FKURXVW REHFQ

'UREQp FKLWIRBYp WYWL ODiOQtKR VHIPHERWYKSWYR t C
REY\NOH VH VEOL&XMtFt DG\ VORAHQpPp ]JH + LGpHML D& ]H
QX SROH KipNRYLW&FK &W WLQHN REWY PRt#ND K®DYRYp \
|+ PP /DWBYVPLWEFK NNRGHEXHORVWURFNG YHOLNRVW
REU

3RO\SK\ODDFKORRVW PO\QD tl

1IDGQt piVWL LWQtKR pOiQNX SRURVWOpPKR KipNRYLW
FKLWLQRVQtFK WUQ$ 3ROH KipNRYLWEFK W WLQHN GRVDKX
/DUY\ LMt Y StVpLWp BBG YHOLNRVW +

5RG $Q&DPMW $ SLORVD FKURXVW

1IIDGQt piVWL DQiOQtKR pOiQNX MH GIDRMp WiiG PH MH KL W

WURSVWR DG\ VH GR]IDGX HRIG NXG KXME KD RipNRYLWEF!

'UREQ Mat ODRPY\5ERt VH NR tQN\ NXOWXUQtF K/ H\PUHIDV p INI$H W H ¢
VPUNX -HQROHWE& YE&YRM

22



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

2EU $QiOQt pOIiQHINP SRIQAUDOYORQ 2AESIS $Qi0Qt pOiQHNARSROD IVB\S
%DOWKDVDU %DOWKDVDU

2EU $Qi0OQt pOIQHNQBRQODWWSS 2EU $QiOQt pOiQ HNIoBRIGWISG\
%DOWKDVDU %DOWKDVDU

2EU $QiOQt pOIQHN SRQUDY\ FKRPRXVYOQROYID ARNBPRXVWD PO\QD tND
(SRO\SK\OORUXOORDOWKDVDU (3RO\SK\OORUX®O®RDOWKDVDU

2EU $QiOQt pOIiQHN SRYWMNASFKIRXVHDOQt pOIQHN SRQUDY\ OLVWRNI
RULJ %DOWKDVDU (3K\OORSHUWDRKRUW%BRWKDVDU

2EU $QiOQt pOIQHN SRQEHWRWBEWRKOiYND
RULJ %DOWKDVDU



3URMHNW *UDQWRYp VOX&E\ /y5
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SK\ORSHUWKD KRUWILRRDD]DKUDC

10 EHWQt VWUDQ + DEGRPLQIOQtKR pPOiQNX QHMVRX
YSROtpND DOH MVRX FHONHF SHDK VG HPKQW R FK VYW@ UBR pO
RQ FR GHO&t QH& GUXKé LWQt VHIPHQW QHQIGYR]BOOBI\ |G
REU

5RG\G X*QRULP XV /Q REDLADIXNV KHPLBMFKXWRGHUPD HUHPLW
6FRESLFRPHWIRGHOHWRD LD DXRPRID O KUERRWWRYVLD FXSUHD
/| HWF

&HWRBLD ODUYD SRQUDYRYLWptHR EWILSXiK\E\ FPRKW QHPDMt
Y]DGQt piVWL DQiOQtKR VWHUQLWX MH GYRMLWi DGD FKLW]|
RYiO REY\NOH S tpQ ]YUiIVQ Qé 9&YRM ]SUDYLGOD W tOHWE&

$UHIO UR]J&t HQt FKURXVW$

O9HVW HGQt (YURS MVRX JUDGDFH FKBRRORMWID\REHVQRIOMH WY i
IHMYéuD]Q Mat KRVSRGi VNp aNRG\ KOivt )UDQFLH 1 P

6ORYHQVNR yHVNRQWNRD GVNHRQOQHU .HOOHU SHUQHU 0D\
DUG HW DO .HOOHU =LPPHUPORWD VINNFROOAW KDUDNWH L

SRSXODpPQt KXVWRW IV VF KHIGRXV (WS RISW BIRN @ H WHBNKD BB QtKR
VWDRS WRYQé& JUDGHNORBMNIWXSURVWROK\QBNKVRBEFEMBPKR V
.HOOHU =LPPHUPDQQ

9 (YURS VH Y\\BNRWWMX QDL VtFLOHWL KK B XM.kheloQnbthay
KD KRVSRGi VNp &NRGWYM LKD Wt ngbMnthy KD .HOOHU =LPPH

=YOidW SURJUHVL YPQIitFNWREX MG R GAHYMHG GUEKKYLI®Q R
SRFDVWDQMNX VB PBORORQWKD NQHIMBWBDHWPDI@IPEP ANSC
XQLFK& E\O\ ]QDpQp aNRG\ HYLGRYiQ\ ML& Y REGREt -
REGREt + VH REODVW Y&VN\WX QHPt\DHIONE P LSH P 2

GDPL R¥Vt&DSSRFPWWWDHULIDDUG HW DO

$UHOO KLSSRADKWQ RM D IHRADW DS Qt REODVWL S5XHWHU QiSD G
(YURSX J/LVRY REU ~]B®%3ROVND VH VW tGDY Y\VN\W
FKURXVWS$ 6LHUSL VONDKLSSRSNINMWERMWRXSHSG YW O BWWR PY &
YRMRYéP F\NOHP 3RGRENR XY YW XRFHUR H-|[$IPDWQNVND VHYHU
1 PHFN®YPGVND &KULVWHQVHQ 9HM W € UM D BIR® RIAWH Q&F K
(YURS\ ML&Qt 1 PHFNR 5DNRXVNR A4YEFDUVNR tBBWE REN R U
MRY& FANOXV %X ®P&RAD UV N X9HADn@EDIbiha®i t O HW &SREOYFRM FX

+ P Q PWDOHWESRORKMFK Y\&aOK Y8BK WHSORWQtFK SR
P$&H pW\ OHWé Y&YRM JNUIWLW 6FKPLG

.UDWRFKYtO HW DO OXAND pW\ O'RRERLINODEGES\W W t [
KUDQLPQt SUSP UQRX WHSI®RWRXDYBIXKEGREt GHWBQSUSP U
VWtP &EMHODGQ MAtFK REODVWHFKOMKLISB R ©GPS/VR DBYH\WEW DREH Q' \Q
bW\ OHWEé Y&YRM &Y HWRNOD G X V HF R Kl LMKV YQ RAVDHSEUNS SR F D Y

WDQL Y U Y ~]HPt VW HGQtFK yHFK
=DYé]QDPQp A4N$GFH MVRX SRMduioRNG(QL FKOR®RYW KR GX KL ¢
FDVWDQL L Y OD DUVNX (QGU|GL +RPRQQD\ +RPRQQD\Q

9H )UDQFLL MVRX FKBREWWILWRFXDON@LQRB/QYRINS®FH ]SRpi

YJHP G OVWYtG3RIGLWW Yt *LDQ QN XeldontHa\V8 VOV XSQ XVWRXSL
GR]JIFQRVWISRPOWMN®RDNLVtFLOWAADYE HUDUGSMAXIMNWHBYR] 8 R-S X O D
YEFKRGQt JUDQRXE MYRX ][DVWRXSHQt RED GUXKO RKISRXVWS$
SRFDVWDWQAUDDQ HI¥tP W&\ & WMEP WRWRMHP V. +  + FKURX)
WD KLSSRFPOAKWBEU 3RS X GIDFeblonthaQDVWXEXMH VHJILR QX
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Lt

2EU $UHIO UR]&0 HIQL SFSKRIFADANMWDDY L

JLPRXVLQ Y\VWXSM MhelolsntteGHMB BHPFK WLV KD S$G\ MVRX
StVpLWp L MtORYLWp VUiIANRY& URpPQt ~KUQ PP /RQJSU
9VHYHUQISRGIKE It MLAQtFK $0S MH G RWP mEdoatNd QN WHNUW RYX-S |
VWXSXMH DA GRP ]DDW tPLFRS R FNDW VKD QAH® SNHNE FK ~GROt M
7\URO 9tFH MVRX RKUR&HQ\ ORXN\ YLQLFH D VDG\ 6FKZHL
93ROVNX MH ENRGRRYRON FKNRRVWD NHH)XD QCRORZNLH:

ODOLQRZVNL BWRFND OHWH&EK  VWRO *DOLFLMVNE&
FHS LAGBIY WKHP ]iSROQIDQR PP QLPpHQt FKURXVWS$ JMWHGE&QR O
SDUODPHQWX ]iNRQ SORB\QRNYW WRI¥XSHOER ZV N L 1XQE

S W JUDGDpQtFK RBEBDVWR XKD\RXVEADY ]DKiMHQD V\VWHPD
VN\WX FKURXVWS$ -DNR SRGNODG VRRERE®O\ PDH\ YE&®NW X
.RILNRZYXQEHUJ REU *UDGDpPQt YEVN\W Y\
SR VY WRYp YiOFH 88LWtP FKORURYDQ&FK XKORYRGINX
QBURYH Y\PL]JHQt 6FKQDLGHU ]iNDUO MW REWNRL S tSUBRN
VWDOL FKURXVWL QHMWHQ BER BRONSRNAFXH]HPt Y&]QDPQeé
AN$SGFL ODOLQRZVNL $GRPDV _HOOHU =LPPHU
ZDFND 6LHUSL VNPt 3ROXND MVRX ]DY QWDLPOHON@\ NoRHQ \L F K
REHFQBPKRRXVWD PD DORYpKR .DUOLNRZSRDVNX 6REOQOBYW
G&H Pi FREURKXSSWR FHIWAWDHIN &) R &HRM P\OR ]D VXREBH®FIR Y H

ML&Qt ORUD®HWHE FK WLV KD WLV KD WLV
KD :RUHWD 6XNRYDWD ‘RUHWD HW DO E\O VDDQRBEIZM
Y& VN\BOREH WLV KD HGEYREOVNX ,%MU ¥H URMHC
XVNXWHpPQtOR QD SOR&H WLV KD D a4NRG) SRQUDYRX E\C
DO 6XNRYDWD (NRQRPLFENp JWUiIW\ ]S$DRIEHPB KA N
ANRONYRK DGEGRPMODQWQtP SRV WDelolh@H® YR E Q/REBStF$ Ut
XVWRXSIRMQ] WLV KD URN KD QRN + 'RUHWD

]Q ML XVWRXSLO\ SROYBP XL G KWHRIR @/ DR VW D WsQ UFRINGL VW X S
3 tpLQRX E\OD DSOLNDFH LQVHNWLFLGS$ D SRNOHV ]DOHV F
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2EU 2EODVWL YEVNI\WX FKURXVW$ URGX OHORORQWKD Y 3ROV

=SUIYS RIPQRAHQt RKPRRKNXYW ¥ Y GDWEKKR G RGBW|RNXX9

MH XYHGHQR Q MENNEWK PHPKURXVWD S5LWWHU IHNMN
FKi]JHMOD)YRUVND e UWWHRPENHQYIVENRDUVND D SRMHQt REF
Y1 PHFNX SRGFK\WLOL 6FKPLGW *HUVGRUI SLFKW

91 PHFNX MKHSSRFPDBDYMPO RROELW] /HW]OLQJHU HHLGH JGRNX
6FKZHUGWIHJHU ,QWHQ]JLYQt DSOLNDFH 4L BRFHRS$VRE
YLQ VWRO Y\YRODOD 3NR O/BISoNhaSRS X O PH HFKRIRXY W S$ U
2 GU MH PRQLWRER® D)/ WAVANBRYNODRGBODALO +DEHUPDQC
Qp SRSM@8diditha MVRX KBBEGRYWL ~GROt +HVVHWKDO OHVSHO
QBDVWYIQVRKHEQRX DNWLYLWRX GLYRpPIN$ NWH t S HUBYDM:
ANRG\ QD 6\< XNDtY U V NOIH VOH F K VWRO E\OD ]D]@DRKHSOIQD UR
SRFDVWDWLVMKBQM 1 PHFNX +HVVHQVNR 5KHLQODQG 3IDO]
=LPPHUPDQQ HW DO -XQJ HW DO NGH E\OD ]DVD&H
QM XFK&FK StVPpLWEHFKHESGIiREODVWL ~GROt KRUQtKR 586QD 'H
SRSLVRYiQ\0JUDLGIRHIDMMMIRQ SROREHQEFK ERSURPY ¥ F KE SN R V
9 -= 1 PHFNM. mdlolonthaW tOHWeé Y&YRMRYé W RPQWR/ ~] B Rt SRR KK |
0 KLSSRPDEWRDIGIP pW\ OHWEéP VRXpDVQ MH SHWUQKEGNKQDN
]JP Q\ NOLPDWX :DJHQKRu HW DO 9 REDWDRWL DG RSHU W K W
YEYRMRY& FANOXV 'XEEHO DY +HVHQVO XKLYSSRE DY WNDK L
1ILNODV ]SUDYLEODHMW PQRBPOPDPLWQt YEVN\W 5XWKHU
Y~]JHPGPOND YEYRMRYpKR F\NOX MH SUR REODVW PLPR iGQ
JHMHZVND WUYDMt SU$SP UQp JWUiW\ ]SSVREHQpP FKURXVYV
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7DNpPAYBEDUVNX SDWe|TBRPRXN WN $\G F $R D QHWRPQ QDK Y=« U L FK
%HURXWIDX .HOOHWODG XMHQGURFKURQRORJLFNEéFK
.HOOHU GRORALOL S a&WeRFMQR/\NW PF 6 IUWR BGARUES: DQEHIVKP § |
OHWRMHQt MH GDWRYV@QMR®GODVVDUG SRSLYXMHP ANRG
EXUVNX OMGWHH K GIRAMMI MLFK PDVRYpPX KXEHQt (VFKHU
% OXQFN D E %OXQFN HW DO E +RHUEHU
9 5DNRXVNX I8 hitolorisaD 4NRGt S HGHYAtP Y JHP G OVWR{- Q NW
VDKX D& Q NROEX@GEDQFKIBRQUD Y’ GFOWDIERXIRLES S R FAY\WS DaH.
VSRUDGLFNp ]JDVWRXSHQt 6WUDVVHU 3RGOH GBWRYp I
NRXVNX RG VHOW\tOOHW&P YEYRMRY&P F\NOHP NWHU& VH ND
&DWH 'LIMEHROWMH RHOLY XMH YE¥ANFPK BROARKYMKS Y I
Q PDYUSVNEFKGGROGHNIGNK WRYp YIOFH SUREtKDOD LQW
XVWRXSLOD SR URFH &DWH
9H 4aSDQ OVNX E\O\ I[MLAW Q\ &4NRG\ SRQUDYDPL Y ROLYRY
95XPXQVNX 20WHDQ HW D OM. melolonBil/®LHWXM AKY 8 K B RRW-H F K
NiFKSIIR4AH REKODWWL 'RERXI@ABRPKQ YpHWQ KRUVNp REC
GXEEXNX MHAMXDVND XYiGt 3SHUMP MRVPIDQ WUD®GLpQt MVRX
U$a&t KORKX %DLFX % VHMRD /D] LI XW/DDIOW D@ RW XV
HW DO SRG N RGIFOKQ WK® BARDSTKp H Y+ GRORALOL W t
F\N O ¥¥ IXRW YheldbnthaDG\QDPLNX SRSXODFH NV
NV NV NMV D NV 5XPXQVNX MH
QiIVWXERGRQt VIRIMRRIWDP L SECD]GXFKX f& DRMHQt SUREL]
RG GHNiG\ GXEQD GR GHNiG\ NY WQD V NXOPLQDFL QD
9HEORYLQVNX MH SRYDAR YHQ RFRERRXANVY REMFOEQIIPQ MAtK
QtFK SRURVWS$ Pi W tOHWEé YEYRMRHFER\NOX\+ 9 DEDpL
O\ SRQUDY\ JHP G OVN &M GIPRFJH Nt KD NGH E\OR V
SRQUWDBRPAHQHO
9 5XVNX E\O\ ]D]QDPHQiQ\ UR]JViKOp JUDG FIKQ tPRED®R WK R
. XUJDQVNi REODVW WLV KD ODULMVNi DXWRQRPQt RE:
9 7X UH FM. XneldlinthaQHMY é]QDpQ MAtP &4N$SGFHP OtVN\ 6H]HQ '
9 YyHVNRVORBGH@ADN)O QtP X ]PD 3RMeIQontAK GREOW WHWHFK P L-
QXOpKR VORRIDHYWt . QDWRFKYtO HW DO S LpHPA& E\OR Y
Qt NPHQ$ &H GRFKiNDGRE RPRRALEQMP XNHEVNI\WX =YOidW ~]HP
6WUIA&QLFH E\OR ]D DJHQR PH]L ORNDOLW)\ VH ]iSODYRY&P
E\OR URMHQt Y\PH]H®RnSdbRh&MDt 8 A M@X S HYULQRREKLFD & @ XF XK
REODVWHFK NPHQ VH PWODOR\KBN SRRGIRWINEP WE]QDPHP VH
QBORYHQVNX OX&ND 986 VRNKWRMVWOHS R RURONFRAGEPRX RE
ODVWt E\OD ML&AQt piVWIRMRINYV X YRMBBRMRURMXDRNUHV 'X
6WUHGD *DODQWD 7UQDYD 1LWUD /HYLFH .RPiUQR 1RY
REODVWPL VHW COHWEFPLL NPHQ\ MH Y\PH]JHQD OHWRX SU
]JDYHJHWDpQt REGREt 60RY¥HQVN X 16 DMGHLQGfi&ROD R UD Y
+ f& S LPpHPAKUR|GLPQXFK WHSORWIFK QHPi VWDQRYHQRX
4H VH MHGQi R YOLY QDU$VWDMtFtKR NRQWLQHQWIiOQtKR N
2EHFQ E\O M K¢RIXh&WUR]Et HRHOPP ~]HPIQPBEORYHQVNX D!
GR P Q P S HGHWYACPOWNEFK S$GiFK 7HFKQHRFOBJQN MY S
KQRMHQt KHUELFLG\ REG OiYiQt $&\G0 D BSHtY RMEUDRN BFHK R E-
ODVWHFK GRNRQFH MHKR Y\PL]JHQt OX&ND RYRFENWK i URG §
96]QDPQ M&t ORNDOLWRX MH MU&®tH@ROVDA BK 0L NXOR Y \tNR
W tOHWé NPHQ ]DVDKXMtFt ] 5DNRXVND AYHVWND



3URMHNW *UDQWRYp VOX&E\ /y5
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'R.DQDG\ EXORS\ |DERHRMURIXV $PSKLPDJRXRAQZYBW DIOWW-

Ué YMWiGLX SRQUDY\ S$VREt HNRGRPLEP S PRGMXMFQDRELOQL
5HQNHPD HW DO

ODS\WeVN\WHP FKURXVWD RE HR®/YKRH QW CBNR S@YG NRCKIUR &H Q &

E\O\ VHVWDG@HHPY (YGRBFDWHWNX +HHU '"HFRSSHW 6 F
oL SDNRXVNX =ZHLJHOW J)DEHU JUDQFLL 5HJQ
1 PHENX 6FKPLGW LQ )DEHU OD DUVNX 6]HOHQ\

YyHVNRVORYHQVNX OX&ND

&KURXVW PD DORYé& Pi GORXKRGRE VWDEIVPQW KEIO $3\$\W D-
PL +DVH &NRDOKVQtFK SRURVWHF&HMVRX +GDW R §8@LYH

WLV KD ]JQLpHQE&FK YéVDGHE Y]JURVWOEFK D ]DML&AW QE&FK
PLQXOpKR VWROHWt MVRX RSDNRYDQ-]MPt Y 6VeMQEMNYEEHE N/R G \
FH RKURAHQEPL UHYtU\ QUDFRY %]6IQWF t 6D WRBNRROOF H D 'O\E LI
URMM@RKRWR NPHQHOHMHWSRWYU]HQR:] =+ + + + =
DH[LVWXMt LYERNAMBRHVD UGtFK GRE OXAMMRXVHGQtP 6DRYHQVN
=iKRt 6DAWtQ 6WUi&H ODODFN\ MH QDSDHW®EtPKWRX\DW NP
9OHVW HGQtFK YyHFKiFK MH NPHQ FKUR X\] WRORDY Q PRYE R R S\ORH{ V
PH]L BWDURX %ROHVOPWWHOWRR QOMMBGF V +  +
'DO&t NPHREGBVWL 3RML]JH t OLORYLFH 9&4HMDQ\ %HQiWN\ C
U\ .HUVNR =HOWHRMHMARRGD ¥ + URNWBR]J&RML SURWL RV
ORNDOLM:iIRLEDRFKRYLFH SROHVt OLNXORY MH FKWRXVW RE
P G OVNp EQRWRBHK D@t RNSUDBAHXKY) SRORYLQ POBX® pKIRPV W R C
Y\PL]JHO Y VRXpDVQRVWL VH Y\WVN\WXMH RVWUS$YNRYLW Pi
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LRQRPLH FKURXVWD PD DORY
+ HNRORJLFNR HWRORJLFNé SU

&KURXVWL D GDOA&at &N$SGFL QD NR HQHFK URVWOLQ RULJ 'L
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WLRQRPLH FKURXVWD PD DORYpKR £+ HNRORJLFNR HW]

9YRMRYé FA\NOXV FKURXVWD PD DORDYBGIORFM H SRR SWR VR R
PHWUHFK SURVWXXAN\NROQRSWVWR\MHO]H SRXatW QHER QHH]
SURWL YEYRMRYéEP VWi ELRQ RPKRYHED KPRIBGHOHMQUDY PRAaQp
SUR LQWHJURYDQRX RFKUDQX SURWL FKURXVWS$P

(WRORJLH LPiJ

2EGREt KLEHUQDFH
9HW HWt GHNiIiG pHUYQD SRQUDY\ L Q VW D USX HRMRUR>OMMN DV IR L
GROLAAIFK YUVWHY SSGQOKHROS URQRREELPRXFLREGREt VUSHQ

JLPXMI$G REU BRORKD PtVWD NXNOHQt Pi XYiG Qp SRP
S Wt RGFP @BKNEFK S$GFPK O/ FKHULFK FP B6RKXFK
+ FP 5R]V\SDO LQ .UDWRFKYtO HW DO + FP .RZDOWV

VSRGQt YRG\ ]$VWiYDMt Y SRYUFKRYé&FK YUVWYiFK .RZDOVN

9 ERURY&FK SRURVW IEXFURMPR ORIEBRYYDp 6DKYBYRRQpPLO
SRQUDY [QNWRRX [QHDUY QD pHWRCHRYAH) pHUWQD 3RQUL
EtOp JEDUYHQt QD 4SLQDY &O0XWp VH QDURYQDMt D VHVWXS

yiVW LPiJ VH MDPItWBOB GRBHNIG\ VUSQD S LpHP& ]D
ViKOR 3L NRQWUROH DHER OV XQ B R KIPHQ t- B XOIED \| M) ¢
QiQD ]P QD VDPWIRKRWR=]MLAW Qt RGYR]XMHPH &H SRQUDY\
G tYH QHA SRQUDY\ EXGRXFtFK VDPLF 98YRM VHQOBQDIKR LQ
bLO QDYD]XMSURF QRKKYWDPLF NWHUi SUYDaEG BRIGWEQLWR XY\
Y SUYQtFK P VtFtFK Y REGREt ;, + GRViKO VH[XiOQt |

,PiJD VDPDPAS$ GRPLQDQW®RXERNPGBDPLFH VH pDVW ML Y\
KORXENIFR !]JDWtPFR YtFH SRQUDY EXGRXPMBRKDPFHCDH YIINX

GR FP 'LVSHUBSGENHBOUR:;OX 9,, +9,,, ™D Y\PH]H
S LpHP& GRPLQDQWQt ]D\BWRXSHRYIXS 1+SDEM\R FBYRQ D& SRGtO
NXNHO E\O XORWHQRPR SRGFP NGH VH QDFKi]JHOR r

3RGOH YEVN\WX LPiJ E KHP JLPARYWU SRIDNO DR D RRHMKFE X SR K

QXWIE G\Rit KORXEN\ QDS SRGtO VDRRELPRQWX + FRO Y

]JDWtPFR ; #*:,, E\O |DFK\FHRYSRINOMW SRSUBRWWRUK Y *
FP ] QD SRK\E VH OMWEBI@LO Y NG\ VDPLFWEWREALO

KORXEFH QD26QRUD SUREtKDO NRQWL G%EMP XS RRWYRIO Q

FKX MDN MH NMUPFPKWIHQR: Y HEP

, £,9 + + + 9éVN\W

VDPF$YYNWY + FP E\O URJNROtVD-

Qé DGRKREX LPiJ MDVQ Y\SRYtGDMt

SRORK\ + + FP

2EU BRORKD JLPXMtFtKR LPiJD FKURXVWD
PDGIiORYpKR VH JE\WN\ H[XYLH NXNO\
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SBRGOH Q NWHLWBERK XQOWE B BIQFPK NSRY U F QD GRIXKMIFNP UR

MLAORIG QD 6FKZHUGWIHJHU S tSDGQ ~QRUD (VFKHUL
KURPDGQé& SRK\E JLPXMtFtFK EURXNS$ MH FRtQYF®DDSALP UQ|
Y FP B6FKXFK %BURXFL SRWp VHW WRpiFIDINMD Wt V3 t KRR B

PtQN\ N KURPDGQpPPX Y\URMHQt .UDWRFKYtO HW DO
'HWHNRYDOL MVPH GSOBP SRICELLPSE YtPL WHS GFR\VOPPL M|
S$GQtP SUR¢ OX

5RMHQt £+ YOLY WHSORW\ D NRLQFLGHQFH V UD&a@HQtP G HYI

&KURXVWL BNMWLPRMMNBEFH GSOPERUNDWIRIORKLRG NY WQD
S$GIXKORXEFH + FP $&GHBNBRPIVOHGXMYHISGRWD Yf]& XFK X
(VFKHULFK KOREXEAMHH YFP MWEHBJGRAWRX f& :DIJHQKRuU
FRa WRX®IB@DWY =LYDQRYLENODVH D ]DWtPFR 5LFK
XYiGt WHSORWX fBYRWXYV HW DO f&@8RXHARSSHU
Y\PH]XMH ]DpiWHN URMHQt SU$R UIXRR XG HQHIN WALF 8)D&RKRN R/ X S
RG E HIQD MVRX QDptWiQ\ SUH¥R UGQGR GHHOYt W HISBOW X @
P UQéEPL GHQQtPL WS GRFROE DHH DIWIDEHR XaWt |DpiWHN URMHQt
WLYQt WHSORW\ %UHQQHU WHVWR&DEF B REMNMSWL. PR GPH
YEVOHGNHP URYQ &8 WXUFKDUG'HFRSSRWY¥Y GIRY WR & HUBRJ
]D YKRGQEé
5LFKWHU S HGSRNOIiGDO QHJDWLYQt OLQHISST Y]WD
DQH]JE\WQRX WHSORWQt VXPWRKNSSORRNQEP oY DERIPS/ O PR 8 HO
]ODpXMH YEOHW LPSIJHGSBNXNBEOQDBXYDAaH EXGH GRVDAHQR VXP
WHSOp S$G\ LPiJD RSRXadWt G tYH QHa S$G\ W Aa4Np ODOLQR.
SRVWXS RSRXaW Qt S$GOHWVI MK tPRBEMIME] SREGQS GOH V\
QtFK SRGPtQHN @tOpt RGFKYXONVPR X DFLKRKISRFDVWDQL
DM. melolontha + 9éUD]Q G tYH QRWVWEBK MtORUFKX L B R
WHSOé GXEHQ P$aH XU\FKOLW RSRX&W Qt S$G\ LPiJ\ .RZD
VWDQRYLOL SOQp RSXaW Qt S$G\ JLPXMtFtP IL pHRRAY QKN XP D
S HYOIGDOL VDPFL :DJHQKROHWHFKD]QBRPHQ®IUHUHQFRYDC
KODYt GOH |DFK\FHQéFK LPiJ VDPFL VDPLFH MmRBERKQAQWQOWK
D X KLSSRFDVNWKID@PLQDHL URMHQt GRFKIREMHDMMDE OB
SUYQtFK EURXNS$ :DJHQKRuU XYiGt &4H VDPFL GRVDKXN
pbiWNX RSXaW Qt SEG\GQBFKFBBROH 6FKXFKD QHMLQW
NENODGHRGWWXWBHP +RSEHW SR S$JG\ 3 HYDaXMH QiJRU aH
QDVWXSMMWHGR]SUDW &P B tYH QHA FKURXVW REHFQé
WHQWR pDVRYé SEMRQRIIRMDEBWM KEREPRXDODWHSORWX Y]G
f& VH VXPRX HIHNWLY @& KRWRSQQ WEIXNERXOV N-D MH SRSVIiC
Qé QIVWWERIMERt RERX GUXK$ DOH XNRQpPHRS SRRADBIGMDELD R
NY WQD NDwéloPhRfRAVH Y\VN\WRYDO MHawW Y pHUYQX .UDWRF
-HVWOLAH GOH .UDWRFKYtOD BWpD/MNX UR MBER® @K HtFERD V
ORUDYVNp 6DKDU\ VWDQRYLO 4aYHVWND 'UiSHOD avYkFh
QD SUYQt OAMIR D SUYQt WIMHCORpPFBOSBYL VIH VSRUI
NéP YEVN\WHP S L SU$P UQp WHSGCRWLQDEKRFEXVWDOD PH]I
WHSORWRX 2RVWHUEDDQ V S RWHSMOHR W DRRK R U R M ¢
URYQDQé SRP U SRKODNREX® i|WK. ¥ W WRPIBCDYpP ODSDpPL
VDPLF D aYHVWND &EHONRYYYRWHRYWHWKERPRINSBRBhH (
W 9UDFRY /6 6WUIaOHWHF&ERViKO\ ¥ + + SRpWX
+ + NVSWRP UHP SRKODYt VDPFL VDPLFH
NV 3UYRWQt S tOHW\ E\O\ GDWRYiQ\
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D NXOPLQDFH
.XOD HW DO ORNDBEM YLWWQHU UWYtU % HONHP RGFK\
LPiJ DY URFH VH RGFK\W QDYéaLoO QD LPiJ

/JHWRYi DNWLY LW/RIobKthER B P MD$ KRGIXQX S HG ]iBVDRSHPRI D-O X QF
NX ptP& XQLNDMt 4LU&tPX VSHNWUX GHQQtFK SUHGIWRU$ 7L
RYOLYQ QD SRODUL]DFt VY W ODRX\PUBDNIXM B EJ¥BY i W HE W KRG
QX BBDGX VOXQFH HMARW K SiBHRG B XA X MtFDPP B ERVKR XYi 5LFKV

1LNODYV -H VLOQ RYOLYQ QD GHQQtP SUS$E KHP SR|
E 5HLQHFNH HW DO D EXFKp SRpDWHBHOPHMXMH UR
Y\ORXpPHQD OHWRKHFPDBWHY BAUtPFRFREADGKAHW LYRPDDt URMHQ
5XWKHU HW BDWRXFL VMHRUKRQIFK \PWUYRRSYDWYi t NRPSDNWQL
KUR]Q\ MHGLQF$ REU OLQLPIiP& tX WiksS$ O6FFW ¥ FSWERWU R WMHHQ t
%XUFKDUG URMHQt NXOPIf@XMMWHY W NDH S O R WLIFKW XS X M 1
VDPFL SR]G ML S HYOiGDMOMINRLYRPH | i BR & HR] F/G&REVFH ¥XD&E Y \-
KOHGiIYDMt RYLSRILDG & B8 EWMVDHNHRNFRXNUH JHQ H U NR@HPX atU X
VWURBRPIWHPQt Ii]JL URMHQt V HaMD P|DRWt P/ R RVWAD P FX M3 RGDIH W X
Y\KOHGiYiQt 3 L WHSOpP SRpDVt MH URMHQt NUiWNp QDRSD

GRHUYQD 6DABPEKODWEDMKR SRpDVt aAYHVWND Y\PH]LO F
PD DORYQKWR KFK 1iYLVORSWSE &KX SARLIBIWH B HPANYX
NXOPLEBBOINRYp GpOFH B B B B
B .XOD HW DO XYiGt SUR URMHQt U B
B "HVWOL&H QGHOX3 GRNMNHGIQEIO WUFKRO NXOP

RGFKEOLOGRE RDNR RGUD] DNWX i@ QitkHRN S 3 $LE \KLXO @ piFs RR WOD ]
SR]GQtFK MDUQtFK PUDJHFK VH P$&H YUiIWLW LPiJR GR S$G\

&KURXVW PD DORY & WMWi GHRN PEKRRY BD Y| 05 D GuX IR I tLKERV\RRES X
NODGHQt QHY\]QDpXMH VH OHWRYKRPKY &Di REPIEQWR R MH XVRP
G HYLQ\ RYOLY XMH DNWXiOQt VWi t QDVD]HQ&FKMHKRVS $W
SRORKRX 1HO]H VH. W R\KREYLMWH PFH®DDD NWHU@é ]JPL X
RBRUXQRYpKR SOiaQW 436D MWNIROBFK QHER VSRGQtFK Y WY
SDWUX -HGQR]QDPpQ YADPKRONKMMNRDW QN VRABD U 88 AKF KYMA &t F K
LOQDLVWGPDEHURVWX 'pOND SUYQtKR ~&LYQpPKR &tUX WUYi =
WRFKYtO HW DO

=DYé]QDPQp MH PR&Qp SRYDARYDW XSODWD[E URMRIGRJLF N
FKURXVWD REHFQpPKR 6FKXFK 3UR JUDGDpPQt ~]JHPt FKU
UD&tFt F\WDYR HQEPL OLVW\ VLIQDOL]XMH QiVWXD VDPFES$ Y\L
MtFt DNWLYLWRRWR RIEFGFRREt MHAW FK\Et MDNR JGURM SRWUL

2EU $JUHJIDFH LPiJ YOLYHP FKODGX E KHP URMHQ't
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XYiGt GREY SUYQtKR NODGHQt SNRRIDXHQMEKT BY N5\ \W FKQ PLELY]
QRVLNX QHERBWDWRVLOUHYtUX %]HQHF RSXVWLSDHLRA LIRYEIO Y WA
HQp OLVW\ RVLMAXEB M IQ&§i GHMYXOQ®@D Mt VDPLEESY BB XFhLDRAQ RD&
YEVWXSX ] S$G\ D Y\ad4t OHWRYp DNWLYLW\

3RRSXAW Qt HPRYS®Rt VH FKURXVWL S L OHWX RULHQWXMt
VWURP$ VORXS$ GRP$ NWHUp ] HWSRIQ GN R Q UNYBRIWRM DV

6FKQHLGHU SREHUW 1HQt ]QiPR MDN QiWIOHGQ F
melolonthaM H Y\V R F H JFHIOM@LIRYE YQXDQRYRX GpONX VY WOD QP I
VWURRRXPUDNX /DEKDUW HW DO +HJHGLL HW DO

XPR& XMH SUYRWQt QDOH]HQt VWURP$ SRPRFt JUDHINKR-FR &
WRQX RWHY HQpP SURVYWRUX®W OR W WM VBRLERY @ BMYQ L
SUR VDPLFH YUDFHMtFt VH SR Y\NODGHQt YDMtpHN 1LHPF]
9 SU$SE KX OHWRWRSPUDRRZ\EJDRXFL NURXA&t NROHP YUFKR
VWURPKOHGiYDMtSY HRUFEBRFKi]t RISEENHR WIYONRID LN KRGLQ
3 HYDAXMtFtP MR QX®@ WWAHRGR G tYH QDOpWDMt VDPFL
3ROR&AHQFHY 6FKQHLGHU %DFKPDQQ 9RJHO
AYHVWND Y\54t [DVWRRROSHEGIO/BRMSYD]HQ MHMLFK pDVC
ORXpPLW GtOpt QHS HVQRVWL RYOL UG D MRYGBDORQ R K RO HIMRR
=QD&HKR SR]JRURYiQt Y\SO@éYiNRHX®P IDVQD WDEDMEKt B R RG
Y DStNX NWHUp RGSDGOYJHPH SIRIOX AMDYQRtBHPLED WpWR DN
R JtVNiQt Pt]\ QHER SRXKp pHNiQt QD ]JDpiWHN &tUX VDPLF L
GHWHNRYDOL Y ODERUDWRUQtP FKRYX
6Y WHOQp ODSDpPH MVRX SOQ Y\X4LWHOQp S L PRQLWRU
7URWX( AYHVWND 1RZLQV]N\
XFKURXVWD REHFQpKR tORUWMNSBH YI© JY\@OMtFt VH Liw &t S
12, &2 30
.RQWUROD URMHQt FKURXVWD REHFQpPKR M. melolontha VY
1RZLQV]N\ XNi]DOD &H ~pL& QRS WOW PWXRL P HHWERGD DSR |
Q QD LOWHQVLWRX$8® BGINHQYEEHQp NRQFHQWUDFH R]yQX
Q SURMHYXMH S L RGFK\WHFK VY WHOQé&P ODSDpHP 3XVN
R]yQX DNWLYXMH SRK\E OHW LPiJ 3XVNDV 1RZLQV]N\
VH PRKORRVRIGRQOREUDQ\ G HYLQ S HG QDSDGHQtP FKURXV
NRQFHQWUDFH R]yQX M®]H UWRL KW I$ RIG OKTIH 6 0 & R & GSABRY W |
ADVVHP 9DOOL &DOVDKDHOQpKR DDISDPH Y\PH]LOL L
NRQFHQWU DRWR]YRW DX KP\]X FKHRM HBX QPRI I FEVMW YE&VOHGNH
UDQQpPp VWUDWHJILH PABEKX pVCRWRDIV DININGLEVD t KRN MBHINF L
1RZLQV]N\
6ODWHU VOHGRYDO URMHQt FKURKUWGLREPDFQR KR SWy
S tOHWX pH\WQ8eHWWRRSBRIHDLO GREX OHWR YW eSHItR R&SN Q D
VH Y SU$SE KX URMHQt P Qt FHONRYi KPRWQRVW |[DFK\FHQ#é!
Qp REGREEQRVW!t RGFRAMDX AP i1iBRMISQER/H SRV RXYilVWWMEXU D]«
NY WQD FR& VSRMXMH V JOREiOQt NOLPDWLFNRX ]JP QRX

3 HGNRSXODpPQt Ili]H D OLPLWXMtFt IDNWRU\

“HVWOL&H H[LW&EMH KR YSHR W BROY R X& VALY LRDF RO R X Y WD [
REHFQpKR 1LNOBMODVWSDIR DHWX URMtFtFK VH MWIGLQF$ N
KLSSRFEBRWIBWKMt LOQWHQILYQ NROWOPUGRRBOQS INVRW IXYOL W\R §
VOXQFH ]DWtPFR VDPLFH QHY\ND]KRY VOHWHRO\RNSIPR ¥ VESBR/ R\
~34LYQé 4tU 5XWKHU HW DO D 6WSHRMEQ &MVEIKEDIbNRAP VH Y
S5HLQHFNH HW DO 5t QHYMWNXRMW-GDAMN FRHQt RERX GUXH|
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1LNODYV 2Wi]NRKtPSW\WiGIRMDBHMR UHSURGXNpPQt LVRODF
ORJLFNi SRGREQRYWWRER X iBH ¥R DFVOK A\HH) &MAHKG V. 9 SHIOQ é FK
QHN VRXPUDNX Y\OXpXMH YL]XiOQt Y\OLAHQt SUR UHSURGXN
$NXVWLFNi NRPXQ [ NWXSH$ [ B CPH GE R [DHIDHEG G HHKR G L L
'"\QDVW lpQIDH GL *HRWUXSLGDH +LUVFKEHUJHU oLQL a
SRWYUJH/QUWXEF$ OHORORQWKLQDH 5HLQHFNH HW DO 6D
HQWXMt ]SURVW HGNRYDQ S HV VHPLRFKHPLFNp UHDNFH
5RMtFt VH VDPFL RERXOGUWESXYRGIRDPMOY YRODWLOQt DON|
FLRYDQp 4&tUHPRVUBPBSEHPiIMQtFK DWUDNWDQW$ VH[XiOQt NDL
%HQ <DNLU HW DO 5XWKHU HW DO D 5HLQH
6DPBL KLSSRADWRMDIYIOiZW YE&]QDPQ S LWDKRYiQL Y$Qt PHFK
]S$VREHQR &tUHP VDPLF KDEUGXEXUBHQXNQBKWXOXNUF XV
DOMW HPFK\ SR]GQt 3UCUXKXV ¥XWRWW QDN DROULHQW DIFRPX AL W
YRODWLOQtFK OiWHOLEWOR GRINEHFKRYWVQAXSF$ SRKODYQt IHURP
=H JHOHQ&FK OLYWSE KDORLBEM XYRO XMt SRKODYQEHQJRPRQ
JRTXLQR@KNE VDPLFH RERX GUXK$ GLVSRQXMt REVPPPRSOR&ND!
NWH t UHDJXWRIOXX XRORQH MQueBEIBntha EHQ]JRTXLQRQH 0 KLS
5XWKHU HW DO E 5H LSQUHRNFH SIVVEOMHGBRBODYQt IHURPR
Q Qé VDPumehtonthaRYOLY XMH SRX]H VDPFH WpKR& GUXKX S Lpk
DQWDJRQLEWRK KL RPRFDRSMDHX@®L /HDO BRXPpDVQ SODWt
GUXK\ MHMLFK& DUHiO YBVN\WX VH S HNU&Yi QHMVRX VFKR
EX]QpKR GUXKX 7DWR UHFLSURpPQt DQRVPLH WM QHVFKRSH
PRQRYp VORXpPHQLQ\ MH MelBdhba WHHDWOL VS EEMILBNRXUQGIROLN
GQt SRPiIWHPQt ®HWBKRXI MDRF$ MVRX XUpXMtFtP JGURMHP
PDMY\E&t S tMHP SRWUDY\ $BRQUMWLENPKR KOHGLVND S tSDGQ
S tWRPQRVWL ]JiVWXSF$ PXVt QiYQDGD REVDKRYDW SRKODYQ
G DO&EtFK [iVWXSF$ SRGPHOHGL OHORORQWKLQDH MVRX
QHER IHURPRQ\ ]QHPRA& XMtFt QDO HYMHX pXIMR LAFH] IMLUDERR @ P X\
/HDO D %\OR SURNIi]JiQR H[SHULPHQW\ &H VDPFL S |
KUDGQ VH VDPLFt VYpKR GUXKX REU 5XWKHU HW DO
IHURPRQ\ XS ONDRMYW.WRHIOHQ piWW X SF$ pHOHGL 6FDUDELGDH PDM
3RSLOOLD MMSRQHWDD O QLNROLY SUR FKURXVW\

2EU .RSXODFHBPRORXQMWWKD KLSSRFDVWDQL
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JHURPYQ\ D DWUDNWDQW\

&KHPLFNi HNIRWRUUGtKK EURXN$ pHOHGL 6FDUDEDHLGDH S
IHURPRQ$ /HDO YRODWLOQtFK URVWOLQQE&FK OiWHN /I
JKULQ DW DO D E HRF DV WHV) MIOSRKODBQtFK IHUI
SRKODYQt GLPRU¢VPXV D XWYi HQt VDPptFK WA\NDGHO
9]WDK PH]L IHUR PR@\DIWPLDXQDPL URVW O L&LQEPN. p®@i WSIHDNPW WX
K$ 9RODWLOQt OiWN\ JY\AXMiVIWXSE B ¥ HOIVGX. I6-FDRIIDEDX L&
YHOPL Y&]QDPQp SUR VH[XiOQt NRPXQLNDFL /DQGROW 3KI
)\[LRORJLFNp VWXGLH SRWYU]XMt &a8H OLVWRBRW ]iVW
OLYPVQWD JHOHQp OLVWRYp YRODWLOQt OiWN\ JUHHQ OH
/IDUVRQ HW DO  OiWMNGQ WYWIR\RQPLY Q & FMHW N FgKt FSKR 3R ] H Q
RFWDGHFDQRLGQt AGUiK\® *DWHKRXVH 3 HYDAXMt WH
DOGHKNGEWB U\ 6FKRRQKRYHQ HW DCHQ]\PDWILWONHGRIL GRFKi
PDVWQEFK N\WHOLQ 7\WR VOR&N\ MVRX XYRO RYi®\:-:WAHPL
KXMt DGX GUXK$ YpHWQ ]iVWXSF$ pHOHGL 6FDUDEDHLGDF
SRW Y UUHR@Btokntha 5X WKHU HW DO F 5HX3XNGRB HJWD
KR U W L5PRMDKH U 5RVWOLQQpP YRODWLOQt OiWN\ QDSRPik
[XiOQt NDLURPRQ\ 5XWKKURXV\W® VHDBHFEGENMRHUI VIQHUJL
]Y\AXMH UR]JOL&ARYDFt VFKRSQRVW VDPF$ PH]L AEHQ]RTXL
QHER MLQRX IRUPRX SRANR]JHQt OLVWX 5XWKHU HW DO
SRIRURYiIQR &H YH Ii]L S HYD&XMtFtFK &HURXFtFK VDPF$ V

F$ VOQONNKSRODFL REU QHER" XYRO RYDQp OiWN\ S L &t
HW DO 3RP U SRRK/OGIBYFt6 PWRUBSHEROPWD QL5 XWKHU H
D VDPF$ PH]L OpWDMtFt Y DWPWIFRIBRXSOOO. FMAMES RFPtH@ Bl

3 L JUDORVWQtP &tUX VDP LWFW UFRKRJ R 3 W WEXKPKMIY DBIK GIDY Q't |
Q\ &4tU MH S tpLQRX XYRO RDN QP LYGRIDIIOVK B MtEBRUDWNKH N/9 N
Ft VH VDWRWPWR SURFHNQ]®PPRKLFENY R[LGDFL QHQDV\FHQé&F
9LVVHU XYROQ Qi Y$Q REVDKXMH L]RPCH[BI\QK®I [BIRHRWI WK H{ BI

81. melolonthaVH M HB@G RK\G\ DIDANRKIRQ\ ® LpHP& DWUDNWL
PDMt SRX]H DONR KRIOUXEHREOKQP VWS EGQORKX \6ORARK QBU |

3RGOH 5HLQHFNH U H D JAHWWISKKUDL G Q WAPDIPG N RKCR O\ AV L
] QLFK& QHMY\44t ~pLQQRVW Y\ND]XMt KH[RBR® ( RO =
5XWKHU HW DO X FKHPSEXNRWRIPEQUWNDRL FKURXVWD

QiIYQDBRYWLWHOVNEFK G H Y/L QB XHDUFSO\Q X XEEHBNVX R KXY VW H
FK\ SR]GQt 3UXQKVKVHBRWNRPHQp OLVW\ Y\Ni]DO\ Y\&44t D\
JHQp OLVW\ WpSHS® G YROMWO HQt VW HFK\ VP Vt VIQWHWLFN
NS tOHWX FKURXVWD PD DORYpKR ,PUHL 7yWK OiWWWXGF
JtVNDQp ]H JHGNE &FK\O VVBWIOLLOVIEA RURD G X FRIEDEFW HW L FNR X V
FKDUDNWHUL]XMtFt Y$QL JHOHQE&FK OLV® $K LN6\S R BIRWM WXEBIQ O !
REVDKXMH = KH[HQ\O DFHWIiW = KH[HQ RO E
DKH[DQRO YHLVWpP VRBLY XW\BD QiYQDG QDO WMOL YéKlL
lolontha ,PUHL 7yWK KLSSRFBXWRBU HW DVRKR Y\SOéYi REH
VKRGIKNPLFNp NR RIXm@EbNREDOX KLSSRADMNVORS L XB D@Dt AK
liVWXSF$ pHOHGL 6FDUDEDKUGPB® 8 DO O GIHMD PB@LFHGD D U |
HW DO JRXJKULQ HW DO SRANR]JHQN ®HVWEDNHDIRYDC
80 KLSSRFIRGMOMQEXWKHU HW DMRPX A&HSBBKQt NDPFL VH R
YRODWLOQSFKUBIWE N SRANR]|SHRIEF M LOY VESYD Mt OLV-W\ SR&
PL S LPHP& GHWHNXMt SRX]JH = KH[NMRXERDQ 5RKKHLY BW
PRQOVWNR X EHQ]JRFKLQRQ 5XWKHU HWVD®LF &BD]§WHU
Y\44tP UR]VDKXPGBADRKWR MVRX S L URMHQt DNWLYQ M&t V
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EHQ]RFKLRBRTXLQRQH E\OW 03[ WUDKRFDGWRDEKHPLFNp OiWI
E\O\ GHWHXMYQ@FK EH]JREUDWOG&FK &DUDELGDH 7HQHEULRGC
%ODWWRGHIHBHY DOH MDNR REUDQQp (LVQHU D E 7

(LVQHU HW DOVWRURKE&FK ]iVAQX SVALIF HFOKQDRMX NI B H MLHXYWL O
SRSUYp W\WR REUDQQpP IXQNFH %XUJHU IHHWRP®RQX SRGHBOH
OHORORQWKLQDH DQWGPHNYWBLRT® B Q p p\G RWBDHRK 8 /AROW R RIQF
NY&YRML VH[XiOQtREUBQRERQ®OI|WHN 0i ERKWHLpGOQWERR @ON\ N
PRSDWRJHQQtP RUJDQLVP PR IXNU B K HEDLFKK DURRMEHN AHHUH Y L\
(& +DQVHQ %HDXYH&LPFPURB®RIBLHDVWAKLLOHWOHWEKXIPNRQLVF

BRURNLQ@ 5XWKHU HW DO F 3L ]YéaHQp MRUMRRREDDFR- L
JHQQtFK KXE &KRYiQt SRQUDY LQVWDUX RYOLY XMH EH
XLPiJ 5XWKHU HW DO E F  DIOGILOLADFQ HEQWHR RIS B W

K X ©. melolontha GHW HNKHVB QRO BH[HQRO 5HLQHFMWHRBGXFROQRQ D
MDNR GUXKRY VSHFEL{FNé SRKODYQt IHURPRQ S5HLQHFNH H\
M. melolontha QHMVRX D W U D NW LIS SRE B YWDEBPEFH HW DO D 6R
Q EHQJRTXLQRQH QHQM DXWUD RWUDNWRYLWX YRODWLOQUtF
V D PM.Hnelolontha 5SHLQHFNH HW DO E 3 HYWR RE VORXpPHQL
HOHNWURDQWHQREWRX; FK Y RXDWF HLHO]H WHG\ Y\ORXpPLW GU
QHGHWHNRYDQp OiWN\ 5HLQHFNH HW DO E 3RKODYQt Il
DOH MMRKUIRDIVWLOQtPL OiIWNDPL ]JH JHOHQEFK OLVWS$ NWH
SULPiUQt DWMRSRYDWWY HDQt VH[XiOQtFK NDLURPRQS$ 5XWKHU
DWUDNWDQW SUR RED GUXK\ FKURXVW$ SRSVDO 5XWKHU HW
0 KLSSRFREWDIKXXIM L EHQJRTXLQR@MHGIMY O\WDXBIN DA BV t P
PH]L VDPFL REU 6FKZHQFNH .HOOWRJ SR U XD DGD] iNUFR YAH
VORXPHQLQD VH[XiOQtP IHURPRQHP 5XWKHU HW DO
SHLQHFNH HW DO MEmeRIBn®¥ W\DME XYM tVWH M QEFK OiWHN SU
VDPLF S L UBMKISS RIDBNRVBIQU HW DBXPUDN3DVH VDPFL |DpQF
DOH VDPLFH KRWWVYMIOY N &FK YQPPREHIPK ¥HOHQpP OLVW\ SR
XYRO XMt W NDYp OiWN\ +DWDQDND (HVK LCSS R A\DW \OLQ\ED & R-R N
YiQ SRX]H = KH[HQ RO 5XWKHM nitMom@aMLQ&Pr L |®OMWHN RR &%
DONRKRO\ ]YOidW KH[PQR®RO® 5HLQHFNERHNWD CDLQDFL BDP.LI
RGSRYtGDMtFtKR GUXKX Y\X4LMH VDPHF VDPLFt XYROQ Qp E
%\OR SURNi]iQR &H EHQ]RFKL QR R L8 RFEERONIEIRL QHHUFRIHR B!
DO M.BnelolonthaSR X 4tYi WROXTXLQRQH PHWK\OHVWHU GHULY

2EU .RSXODFH VDRPROGROQWXKWDWHOLSSRFDVWDQL
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7ROXTXLQRQH QHQVBW U DMWMLY\@HWIPLRN\ JY\GXMH DWUDN
JHOHQEFK OLVWS$ -H]QéP®AR KR®YIQEGE RORXPHQLYUXRKOD
ERXQRYLWEFK NWHUp MRRX [DOMP DADROOBIRM RW DO .D
5XWKHU HW DO D S5RVWOLQQpP W NDYp OMWebldvithaR X S UL
D SOQt IXQNFL VH[XiOQtKR NDLURPRQX
7ROXTXLQRQH E\OHILWHOQWWHNFRIALF PYES U R MBRNRI GPX N WIDWAR O X
QRQH EHQ]RTX FERAXVIWS QHMCERX WRPBETXLQRQH XYRO XI
DRE QDM UHDJXMt MW ISKYODARYHQYRPRQ SURWRA&H V\QHUJLF
VDPLF X VDPF$ 6SO XMH GH¢QLFL VH[XiOQtKR IHURPRQX G
EHQJRFKLYROMFXLQRQH MVRX GRE HV]Qi®mHKREHREQ P V

BWHLGOH 'HWWQHU 3RGOH K\SRWp]\ VHBIKQWRIURKIKK
JiVWXSF$ VH PRIRXQ&KYBGLMUQtFK IXQNFt QDS REUDQQ
/HDO 7R &H WROXTXLQR QHMQ#eRIonhay DD MWL QOIS K RtFDE

YLWX URVWOLQQ&FK W NDY&FK OiWHN S HGVWDSBRMHIHYR
REUDQQRX IXQNFt D VH[XiOQtPL IHURPRQ\
(OHFWURDQWHQQRJUD¢:FN\ 5GHLQHFNH HW DDP MFiHe VWDQ
lolontha UHD JXWIg FQDVWHMQp VORXpPHQLQ\ HWMHRFAL MOVR X Y QH D
OiWN\ 3RGOH 5HLQHFNH HW TRENR]HE &BWKNDLYWWIBYVE MOLF D
DWUDNWLYQ M.AnelslthRaQ@ BBEPUSLQ X V/ EBRWHKOKXV/ URGND Y p
OLYWX\O YPME\PD DWUDNWLYQt 3UR VDPLFH 8iGQi WHVWRYL
+XLWLQJ HW DO M. meloldhhaGIDSIRRY\WVRFH DWUDNWLYQt KRVWI
FXV $FHU &DUSLQXV )DNHXM 3WHKYRVAHDRRBRX[DWUDNWLYLWR
6DOL[ 3RSXOXV % QWBW/L DARULDXVGMHYLQ\ 7LOLMHERELQ
OLpQDQ\ 9]KRWER® WNpPX YE]QDPX OLVWRURK®FNWHUPX S
GUXK\ QiYQDG\ DWUBRWORQWQ t KO RAHRMRAPEREEE RV Wt MHMLF
X48LWRQYWUROH /DGG HW DO $O S RIXM IDVOt P D W UHDINGV D Q
NYDOLWQt GLVSHUVRU\ XPR& XMtFt tIHRYI XY RO SRREFRU X- DL C
ADGRYDQp GpOFH WUYiQt 3OLPPHU /JHRQKDUGW HW D
YSUD[L P$aH EéW NRPELYQRRRXRRDVWt +RZVH HW DO G
VSYUDPL HQWRSDWRJHQQtFK RWEL YSQLQH P i LAQHOWRPVt WELR BDIVYWA N
FH\ SEDNWLFNpWHOLRPBBIDQtFK SRGPtQNSRKVXWGHPQ |
IHURPRQHP EHQ@WUIBRNQWOIHVBIP = RO 5XWKHU +LONHU
SUR VDRFREXRO W\ ORESRYX PH QRP EMD BYBBELW SRGtO SRKODYC
SHLQHFNH HW DO QDYUKOL DE\ VP V SUR WHUpPQQt
DWROXTXLQRQH 74 M. melolontha + PJ = RO PJ 74 QHEF
(0 KLSSREDVRDOL RO PJ %4 E\OD Y SRP UX
8I\WRIiJQtFK OLVWRURK&FK JIVWXSF$ E\O\ QDYU&HQ\ ODS|
DHNRORJLH )DFXQGR HW DO SUR PR®UWRYRBQWURE
.OHLQ /DFH\ 5XWKHU O0D\HU

ODVRY& RGFK\W URMtFtFK DRV BRNRMQWS $1 H\D S B VAHUY I O C
EEYi HIWUpP Q NRPIWUKHQit iYQDGD VLFH XPR& XMH ]JKRGQRW
RGFK\WDW SRS XO D FIH DQX ¥t iF \GFOPHFERM RQt VH QHMHYt RGF
MDNR HIHM@/LARMiQH SRSXODpQt KXNWBWISBH ®Q t ES UPREAK O Y
XPtVW QUREKRWR SURSRMRADXY DBRM HV L Q¢ N RWIIDX YHPUE\® R X E
QDWROLN ~VS 2Q8 PHFNN OUNXDBLFWHE P PHWRGLMN ERMIHV WL

OHWHEN\ 5XWKHU HW DO D
7UGDQ HW DO WHVWRKDRXE WD RIBHEYIKROBHLQD Mat
FLV KH[HQ RO PO PO HWKDQROX D WROXTXLQRQH

HWKDQROX 3RWYUGLOD VH MLa& ]JQiPi Y\d44t DWUDNWLYLWL
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.ODGHQt YDMtpHN D Y&E U
RYLSRILPQtFK PtVW

9\NODGHQi YDMtpND FKURXVWD PD DORYpKR
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.ODGHQt YDMtpHN D YéE U RYLSR]JLpQtFK PtVW

6DPLFISRRIBUDY\ S HEtUDMt SUR JLPRYiQ t] IVXHRWRXp |pVRE K X
YDMHpPQtN$ SURWRAH Y\OtKOi LPiJD YI3RE L IP\DWIX SRW BD M
WLYLW\ MH WXNRYp WHOHVR VSRW HERYIiQR REU E 9DM
LVWLFNp VOR&HQpP ]JH GYRX RYiULt ND&Gp VH RYDULRODP
]JD]QDPHQIQ\ RGEKNGRY R/EGV BididEdntba QHA XLSSRFDVWD!
'DJHQKRuU NDA&®p RYDULROH VH VRXE 8Q Y\WYit D&
YDMtpND S$iROHEX GDHGFKR]tFK NODGHQt 9RJHO 5LF]
Y\NRQi GYDNUiW D& W LNUiW B6FKXFK 9RJHO YéYROKUFk
YDMtpHN ]DptQi S L ~aLYQpP &tUX N-OWIEMH QY DMt FRNEIMEEDWHLE BIRD Y
6FKXFK 7HQWR S URRPDS/MHES HY SWPOXTRH Y]GXFKX 9RJI
9RJHO 5LFIXWHU D RGYRGLOUHBHEORWAEP REH®ORNLFH
UpKR OJH NODGHQt RpHNiYDW MHAMHIWLE W VKPP S HARD RHK K/
S L]INODGQt WHSORW f& SLFKWHU D QHER f& S L
3RSUYQtP NRQWLQXiOQtP ~3aLYQpP GONQRMW W iGtUX WBE&
Q$ TUSE 4aQp NREKWDELUX RGOPUWIHEMK ¥ NEFUWIDTPX NODGHQt
PHN S$G\ 9DMHPRIGIRE PDMt VDPLFH Y\SOQ Qp GRJUIO&PL )
R®HEH RGG OLWHOQ&éPQL FBODBRXID & @MERYDiOi YDMtpND
WYR t &HODWLQRYi UR]SOéYDMtFt VH KPRWD .ODGHQi YDN

]JSRpiWNX N HKNi .UDWRFKYtO HW DO REY &SFRPB\ODVW
WUYi = GQ\ 3RpHOBI¥DIMKpNRIVI PD[ 6 FKXFK 6 FK
+ORXEND NODGHQt * FP (FKHULFK 6RUDXHU 9F

S$G\ StVpLWp FBGN\SHp S$G\ DA AP XOFERERGIGR [$VWiY
PLFH W VQ SRG SRYUFX$3\ M/ RKAMDWRPND FKUIQ QD S HG
YKORXEFH NGH VH |DFKRSRPAMWNR QH R G K N@ MR MW R M 8 KINF
]Y W&at D& W LNUiW 3R GQHFK XVWiYi S tMHP YOKNRVWL |

2EU 7XNRYp ]JiVRE\ Y ]DGHPNX OHORORQWKD SR Y\OtKQXWt S HG
JLP tMQD D D SR RSXa4W Qt S$G\ QD MD H GXEQD E N
Y\pHUSIQD RULJ ( :DJHQKRu
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2EU 1IHJUDO@WNORGRQWKD KLIS REEKEWWPIQE$G\ SR KLEHUQDFL
D QHER SR Y\NODGHQt E F Aa4LSND E QHER QDKQ GOi FRUSRUD
QD SUR[LPiOQtFK NRQFtFK RYDULD &H VDPLFH ML& NODGOD RULJ

9RURQFRY 2VLSRY D Q DVD PRFDYHE KD M R BIGHIRE t X i VW X S X
GBUYQt HWDS\ NODGHQtVDPLF VEHORDOEPIG@BMKPNODIRHQt NC
SRGtO VDPMEpM\ QD'UXKp REGREt NODGHQE QBEFRORH SIRQHUDDp (
AtUXSBGtO VDPMEPN\ GRVIiKO 3 RYRH\R Y INQARD BHOQRE IY DM tpH N
SRGtO VDIPMEPN\ NOHYWD$SP W Qi SORGQRVW EVYDMMWMNQRDHQD
YDM D PLQ YDM

6DPLFHUYE KX KLEHUQDFH JWUiFt ]iVR®&X RUEN XY OHQHRINDL L
DNWLYLW REQRYXMH ~3LYQ&P &tUHP SRNXG &tU QHQDVWDQ

2EU '"HWDLO YDOWHPRD REWKOVRMIBESRFDVWDQL
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:DIJHQKRuU . HOOHURBGMMEX RRIJHQH]H VDPLMRXWWPH >XQVH(
VH 9@ LWQBUJLL :KHHOMHJGtODRES MHMLFKAa KPRSWHRVW V
E KX ~aLYQpKR atUX QHP QO HVQORIYUR K HY B WR FSIMAXKIPER W Q RV W
V WYR tFtPL VH YDMtpN\

.YDOLWD SRWUYBY\.LSRYWDWYDPLF SRSXODpQt KXVWRWD LP
tFtFK VH YDMtpHN QXWULpPpQt KRGQRWD SRWUDY\ VDPLF R
WXMt RGFHAOINN QP QLAa&tP SUSP URMWMPUSRIBWPKQIIRVR K R Y
~aLYQpP atux * YDM RYDULROX * YDM RYDULRO
6FKQHLGHU tE YDM DRYDULROX QHER YRMHXRYDULRQ@X D -
GLD GUXKS@HRAQHQO/VNXWHpPQLO JUDORVWQt atu VH SR
QDHUWLOLWX VDPLF FKURXVWD PD/DPLIRY EK®&D .POQQ@ DHPW (DiQ D
SUYQt SUS$P URIVWRNRN D HAW Q RMW X4ANRBDE M Q tUREE XU /DUL[ GH
SXOXV QLJUD $FHU SVWHXGRBEDWDENYHQFt =+ FKRDPLF |
Y XMalus VS $BIVFXOXV KLS/SRADNYVWOQXPadt QXWULPpQt KRGQR'
VDPLFL DOH pHWQRVW NODGRXFtFK VDPLF E\OD YéUD]Q \
M&DUSLQXV EHWXOXV FHONHP VEBBBP NRDEDNR DO B MW
PLFL 9\d4t IUHNYHQFH NODGRXXFtFK VDP&RUEXD DB FX3DHR
DOKDIYNRX SUS$P VQS$SANRX G HWRK E/VARLADYV 3BHHQIBFEQZ FUKH |
SRGPtQNiFK )DJXV VIOYDWLFD %HWXOD SHQGXOD E\OD \

+ NV VDRPHJH@RX pHWQRVWt NODGRXFtFK VDPLF +
VQSAND YDMWIHAN E\&OHU RRAUIFKXPDYHOODQD DXURQRY DHUXI
/ + YDM VDBLFHUHMIFrRYDQRX IUHNYHQFt NODGRXFtFK \
DWUDNWOMPREFVMOD SRWYUJHQD .XOD HW DO

‘:RUHWD HW DO F K U ROWYQIS B REIDRAWW RY.Q t SIRVDWIF Y XQ L
4XHUFXV SHDWWD HEIKHBEBXV UREKERGQ KRGQRWt YEYRM® V\QARQ]
YDWLFDUL[ GHMRIOZGX IRHORORANRIOEKYSSRFD VVEDURMH@DXOD SHQG X
5RWK M. melolontha QHN O D G O&D Y3 M Q\ND BRIWEQ@NX \D X F X 5 DL Wp
IHUWLOLW 'DOA&at G HYLQADHBOWMREXFAXWRIRWOV V HWKRIWLQD
%RUBNRELQLD SVHXGRVRERID QHIDWLYQ QD YLWDOLWX L IH!
3 HG SUYGQURKEBP NODGHQtP SURG OiYDMt GRPPRIEHH W UD@tF
DS HG S tSDGQéP W HWtP NODGHQtP UHJHQHUDpPQ JUDORVW
6DPLFH RGOPWDBMAIINNMVHSOHMAat piVWL GQH % KM3RGOH

melolonthaNOD GRNXPDEPGVWD &atUX 6FKQHLGHU )G QYRREW!L
+ NP E aQ VH YiDPRORKERHYRMLPMP REURYLAW BRGOH ¢
oD SUHIHUXMt SDVWYLQ\ |]DPR HQp VPHWIQNREpDPPMD
GEB$G\ NIGBIRXKEFHFP + (VFKHULFK 6RUDXHU 9RJIJHO
HW DO * FP .RZDOVND NODGRX * YDMtpHN
6FKZHUGWIHJHU .RZDOVND VDP.DEHNWRUAtUN BWRWKQ1

NRSDNRYDQp QGRSRPIMHIEDMHGQp D& GNXK B AKQ $ERK R FKR |
VH GRViIKQH FHONRYpPKR Y\NODGHRMYLSR]LY DMK HN V W HHF & H\D
GRRXYLWRSWRWRXRE/GREKX WFKROX URMHQt RN WHMUp E\O\
R f& Y\d3t QH& GORXKRGRE& SU$SP U VWDQLFH 6WUi?
.UDWRFKYtO HW DO XYiGt &H KO D Y\QR XOrH WNBGRIV @HI WL
QtP MWRPOPUDNRX Y HWWP Qt S LPpHP& AYHVWNDYY WHORQRERKIW:
RGYRGLO &H OHW XVWiYDO D& S HG S$OQRFt AYHVWND
]JDFK\FHQE&FK BREHRY BKRURXVWD PD DODHRYPWRFH SWHIHURY
OLW\ VH VLOQ ]DVWtQ QéP S$GQUP BREFU FiK MR GHPG M) W B C
VSU$SP UQRX WHSORWRX Y& FKWNRGREEP S HNURpPHQtP Gl
QDGf& SRE URMHQt 6WDWLVWLEN\ VH Y4aDN QHSRGD LOR
1LHPF]\N VWDQRY LY VAH W XKSORIGBUHPYNVDPLFH FKURXVW |
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VLOQ ]DVWtQ Qp EH] ]iYUWHSFORGK NEWQIGC BOEH @DPLFH S HG
Y\NRQiYDMt GORXKé OHWRGE SRYR®EM W NQBRRRWt WDPLFH SU
~]Np SDBRN\RINW\ VW HGQtKR YJU$SVWX O9\KEEDMt VH VLOQ SU
VWDQR YSBMItHPUX M3tSBGYNIJHWDFt 6LHUSLQVNL 1IHMYéKF
SRGPtQN\ Y SRGURVWX D VQtaHQRX S LWDAOLYRVW PDMt YHC
2SDpQp SRIQDWN\ NG\ VDPLGKQIU HIHUXMt XYROQ(VMDFKHULFK
JOHURYD HW DOXE\ WHSOHMEtFK REODVWHFK VDPLpPN\ S L
IHUXMt SORFKX ]DVWHOQH@RX QN RIGKFXDRE®DVWHFK QDRSDN RS
FKiJHMRVDHDY HQEFK SORFKiIFK 3RGOH =iURBVQtFK BORGNIFK)
Yi]JiQROMHXNp WORKAE®MMP IHG\ QIWREBNRS SRWNW\YQRVWL YHIJHWE
MH WR G$YRG SURpPp OHVQt SRURVW\ QHMRXRX WD R QDB H®I&R K
URVWS$ &KURXVW \REBIGR ¥ LNOMGHKYSRGPtQND YOKptFK ERUR)
LOLVWQORNBR LYW iFK [PWWYQHQ&FK LFKURXVW PD DORYé&é SURM
FL VWDQRYLAWtP ]DVWtQ QéP .RZDOVNYDEE U PIRMNEOENKYHV W I
Pi WHSGREDWRMHQt S L Y\WRNé&FK WHSORWIiFKYSKGEBEMKMt V
VH RWHY HQ&P QH]DEX HQ O&P PtVWS$P AaYHVWRM H®ti SYHOD
E\OD QHMY\44t DEXQGD QEFRUBR @ WD ¥ N R ¥ O QIMEDXUNRWp P
SRURVWX?2 SWRWPOHEREARYY NPH®REH® V2 NERPURYp POD]LQ
NY PGYRXOHWp ERURYp NDROMX HNPHQRYLQ EH] G HYLQC
NV PD RVPLOHWp ERURYp NXOWX H NV P
3RGOH 9RURQFHYD 02 WKLSSRIFDKWBGLYi PtVWD SRG SRURVW
MH S tPi JiYLVORVW PH]L VWXSWQN PWRIWYSIRQHRY SB3GAHPHENLM
JLO JiYLVORVW Y08 VKL BVSXR SRIPKSIRQLUFY DBLWRVWL 3 L ]JDNPHQ Q
+ YD&&tP MH D& GHVHWNUWiR/OYQE FKSRQRIPKIFKH S WDDNWLYQ N
FK\ VH MHYt ~]Np SDVHN\ DOHMSRXW ISINEHFIKQY KN &G KQB FREGFK S
VDPLFH YHONp SDVHN\ /XiMRYRLNRPS GHR[AHF® ERURYEFK OHVS$
SRQUDXLSSRF®OIMWDKRQFRYiQ\ VDPLFHPL NWHUp VH RULHQW)
Y\OLALO W L W®PLMWQY HBHBNOAMHY 'RPLQDQWQ SEVPLWRQUD
S$G RPH]WHWQEP VOXQHPQtP VY¥LNEHFK GDYHNCOAKG MIDSURWL W
Y\Ni]DO\ &LURNL GDRID\t R W UD Y QQ P GRWW DPYWHHPP QRHG YFKK N R V W
StVPLWR MtORYLWEéF &LE\ORH Y|IFOIRER Q 8 PEDIDHNNH RKF K] DK Y 3 $ G
MtORYLWp E\O\ EFHFKRIYQDYK FHOR QDSDGHQt Qt]JNp SRNXG SF
DS$GD ]DVWtQ Qi EH] VOXQHpPQtKR VYLWX $WRDWWLNQ&FPKV W
PtVWHFK QHER XYQLW R&M&IKK (SRNPRERWERE i ]G Q]LIQR JP O D]HC
$SWUDNWLYLWX VQLAXMH Y&VN\W DRVWM\D QDY\a4XMH ]JDVWRX
1LHPF]\N HW DO DQDO\]RYDOY &WRIW K UUNRBIANEU ROGWWV R U
VS 1HMDWUDNWLYQ M&t GOH DEX QNXDQEBFE SRIHIDY E\O\OSRWB W
+ OHW 1HMQL&&t YEVN\W SRQUDY FKDUDNWHUL]JRYDO POL
KXVWRW\ [DYRME Qt S$GQtKR SRYUFKX ]YEaHQI BRIGNRWW XRP |
DVQtaHQpPKR YEVN\WX HQWRPRSDWRJHQQtFK PLNURRUJDQLVPS
HW DO 3RG'UHS&HVNVWN\ ® HALMH SRX]H SR FERWBUYQt
SRGPtQNERKRYEFK SRURVWHFK +XVWRWD ]JiSRMH VH VQL&XMH
]JiVDKWYpNRYLSRRNK DFE DO ELFK 1i]tFK YEYRMH SRURVWX 7tP VH |
URVWX Y\WYi Y &KRSRGMRIRGPtQN\ SUR YEYRM SRQUDY 1LHPF
VNL 20HNV\Q 3R RRWHW NQRYXHBXREFNRX MVRX YtFH RKURAF
NRPSOH[X OHVS$ 6Y WURVOURNYER®DOtYiSRMH  + S HGVWD
PXP SRGREQ MDNR SRNU\YQRVW E\OLQQé&P SRGURVWHP QDG
KR SRGURVWX AaYHVWND 1H]DEX HQ Op SORFK\ |WUiFt DW
AYHVWND 1ILHPF]\N HW DO 'RUHWD 6XNRYDWD
Y ERURY&FK SRURVWHFK QH& Y OLVWQDWEéFK GLIHUHQRYDQRX
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90LY BIRDRKD AtURYKE'SSREDWYWNRQiIYi GORXKp OHW\ avYt
QDY]GRU\ EOt]JNRVW L FONR/GMQDEWN X R QBW K FSRBR¥FK QHSURNIi]D
WHP 8RUMWMMHP RYLSRILPpQtP SNIOMGHRM VR YOV W X MH]8SAKBE ]D
S tSUDY\ S$G\ AYHWWWR VRXYLYORVWL NRQVWDWXMH Qt]H
S LFHORSORAQpP S tSUDY S$G5UXJH K DY Y R MR Y &6Q P\RIDI

D Yé&YRMRYé& F\NOXV + QHQt YABNSWDWYQp ]
S$G\GRE URMER WRODGHQtISWIFRBWABHEGQpP S tSUDY S$G\ H
SRQUDYBRIWRIHQPKR JPOD]HQt EXDHBINMWD QBHEM HEEQ t=a Y H
NRQVWDWXMH &H YWDWLVWD]ARE&FR|GtPOHYHI DEXGHQ QtP GF

OHVKQLNRYD VWDQRYLOD PD[LPIi&@tDIKQRML RW dF & R/QUWH
YS$GiFK FKXGERKAK S UWHHMVAQBHK SRGRXRWQRK YA ORXY WRW
6NODURYiI HW DO SURWR GLIHUHQRXMID NML WOHNp KF

VWHSL BRQUBURP]yQX OHVD =H ZHVWVHGt YAWSREYIUBHHYUMR Y i
VXFKO@HYH YOKNp QLNROLY PR NWKX®EYKR BGIBEFE MW APL GR
PtQNDPL SUR U$VW OHVD

=ODNWRU RYOLY XMtFt RYLSR]LpQt PtVWR SR WD & XRVEHQ RYHHU
QpKR SRURVWX -DNR VVibEHO@PG NGHIYH STMHWAURD]Q ML S
3RQUDY\ SUHIMOKMRGWENHWSORWRE StL JY\AXMtFt VH YOKNTE
SHQt SRQUDY NOHViIi 3RGOH $UYHUNLYD MVRX QHMYt
SDVHNP 1t]NRX DWUDNWLYLWX SUR FKURXVWHORE HFtQp R R
DEXQGDQFL PDMt YOKNi VWDQRYLA&AW
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9éYRM ODUHY FKURXVWD

BRQUDY\ FKURXVWD PD DORYpKR LQVWDU
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9YRM ODUHY FKURXVWD

9 VRXYLVORMWIWWHP pW\ OHWpKR NPHQB RAKRNRWNKMD /B D6 WO R
PRGL{NRYIQ SRSLV YEYRMH SRQUDY /DDMYpSHMNY Q RKRHE®YV W

9, £9,, S LpbHPA WHSP&WD LSRGEMHK* WHSORWIFK VH Yéy
SRQUDY\ LQVWDUX VIVWHNRI YOG MR N RSKRVWRWPDYSG PRVWDp
FH 6FKXFK NGH MVRX QHNGHRR/Q\ED /R RIVMR ¥ EHV VW W p@DU R

OHOLFH G$OHALWE M MO MKHNKWKWNR QVWDPNAWHS P E\ JtVND
ELRWLFNp VW HYQt EDNWHULH S RR&PIMYEE KV PiW\W © tN R HHOXK
BSR]GQtP OpW MIHERVBAURPRQBMtYBJHWDpQt GRE\ GRU:

+ PP 3RNOH®MEH SMRME W\YROI |DVWDYHQ L S LLRMPOXM 85 RWWW\
GR Wit KORXENW\ 6EKZHUGWIHJHU '$YRGHP RSXaW Qt
WHYY MBHWDpQtP RBRREIDYDSH WRXFQHKFRDVUDYQtFK SRURVW
YBUD]Qp VXFKR Y OHWQtP REGREt %HQNHU /HXSUHFKW
3L RWHSOHQVBHEK YLPRYif@ DD SRQUDY\ SREERYYUMKEB R |
YUVWY\ S$G\ NGMEYRWVHDHBXMOQ FHUBWY Rt YLQVWDUX NWHU
NR tQN\ 3RGOH (VFKHULFKD W HWRERUDIVEDXKpRKRWDMt |
XVWDU&tFK VWVRORSMNISEK QP HQH FIQ \BRBWDYR FDWWD PXQULt
U\FKOé& QiU$VW KPRW QLRMMWD UB W{RFRVXMH WpP QXORYé& (
QiUSVW KPRWQRXWRYDRUMHWD D 7R P$&H JQDPHQDW &H St

LQVWDU X SWRIG FROH ®@ HWW DEEHRRIOLFINRB KO QtFK S UBFtSUP YBR M
QD NXNOHQt D QLNROL U$VW .R]JORY HW DO

IDHQJOH XYiG& VBHROKRKIAE SIRQEDYGUBKpKR URNX

PP NRQpPt S tMHP S&WSWIRW B&H NULWLFNRX WHSORWRX S

f& B6FKZHUGWIMBRQUDYD]PXRYDNQt VHVWRXSIPW K@RXE ML
FP ptP& XQLNi QHEH]SHpt ~K\QX FKOD @& P SBR B WMXMW\Y GBt$K
YKORXENIFKFBRSUDYLGOD QHBWEK PR PH Y \V WNKS XNIRYRO X D
VIVWpPPX S LfWHSRREFPM -DNR SUDKRYRX WHSORWX SUR D
VWDQRYLOD (Qp OLUFHD LQ fEDWRGEEMtODOWQMO *DYHOLV
NiOQt SRK\E MRWODUIPYREGRBREDVWEHIQY E t]\ %HWXOD SHQC
QIVLOQ MatFK NR HQHFK GRVS Oi [SHROQWHDQYML  +RKEVREGERHX M
+ FP OHJHWDpPQtP REGREt VWY OBKYtF®DAWR]W Bl KKQWR V W
YS tSDG VXFKD VHVWXSXMt KORXE ML =DVWtQ Qi VWDQRY
VWDYXMt Y\'URYQDQ M&t PLNURNOLPD L Y OHWQtP REGREt [
=/LWY\ XYiGt 9DOHQWD *DYHOLVY &Y R MRBKILLRXQ\RVE BHRRRHOMRY
YEFK SRURMWAIIKO®RNEFK PRNUGFK S$GiFK 6WDQRYLAW R
QHER OHW NG\ SRQUDY\ LQVWDQRYS Wit P KMV FORERUH WK
NEFK MH OLPLWXMPFtf\W HDSERBRD WY\ LQVWDUX JLPXMt GY
YSUYQtP URFH [NUDF X®IQ \CIREOXR FUX BHUWQDY & RIEARM i Q t
YQiIVOHGXMtFtP URFH YAMMXXSRXMASGIPY BWQ XN BK i JK GSRRX E N\

+ FP NGH VH WOXKMNMEFKD/WDQRYLAWtFK VH FIS®6 Qt8 Y B MWSR
+ FP

2ULHQWDFH SRQUDY S L YEE UX SRWUDY\

2ULHQWRWIW DY I\WRIiIJQtPX KP\]Z$GC\@tM BBMEVYRX VGt XPR&
WLOQt OiIWN\ XYRO RYDQp URVWODQBKEDHQVOMU\ 'XB[IQER

LVRADYRQRLG\ -RKQVRQ HW DO IHQROLFNp VORXpPHQ
UR[DPRYi 5RJHUV (YDQV QHER W NDY pDOWMNKQGDWR M
NRX PROHNXORYRX KPRWQRVWt -RKQVRQ *UHJRU\ R

QBHWHNFL VSHFLIiOMAK VKR BRN IMONR QBUXFH HW DO
YS tURGQtP SURWW MCRKMWRWHYH PDMt Y\dat ~pLQQRVW QHa
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DO +P\] MH VFKRBBOQ G\HRWHINR WDWRDVP VL S tSDGQ MHG
DOH PHFKDQL]P\ QHMVRX ][FHOD MDVQp %UXFH HW DO

3RQUDY\ FKURXVWS$ Y\ND]XMt Y\WRFH VR¢VWLNNRRD QRIG FK I
GRE H Y\EDYHQ\ SUR SRG]HPQt FKHPLFNRX RULHQW®HUVALUR
HW DO ‘HLVVWHLQHU HW N @elolontha BREHR R RIO DWWDML DIAWQ N
PHWUS$ .HOOHU 6FKZHUGWIHJHU

8 SRQUDY FKURXVW$ MVRX GRE H Y\YLQXWD W\NDGOD RELU
PRUHFHSWRUWDKNBOHAS DRWX 5RVSDUV 7\WR ROIDNWRULF
QPDNDGGHRKACFK piVWHFK ~VWQtKR ~VWURMt 7\NDGOD ODUF
DSLNiOQt VNXS LEDV BMRIQLIFECRYIEEBA FED V VWAEQ N L F RAQUBE DK RL G 3
VHQVLOX $OHNVHHY HW DO REU -H WR UHODWLYQ
XPtVW GptQVFtFK ~VWQtKR ~VWURMt :HLVWMNDGHUW FKVVHOQ L
FKilt JORPHUXOt MDNR SULPiUQt ROIDNWRULFNp MHGQRMW
ROIDNWRULFN& V\VWpP

$ELRWLFNp IDNWRU\ VY WOR PRKRX RYOLYQLW FKRYiQt ¢
7DQWRQ D E *LOEHUW %XVWR HW DO 1LFPp
VORXPHQLQ\ XYRO RYDQp NR HQ\ URR WICH@WRDIFM t OMHO-PYL I RO
1RUGODQGHUHMMH KORYQt VORANRX YW t] @LPY @®MKR IRV WIIN\
Q NWHUp WHUHVWULFNp ALYRPLFK\ %HUQNODX %MRVWDG

NODX HW DO %HUQNODX HW DO *DXJOHU HW DO
"-RKQVRQ *UHJRU\ Mepldh® . @IDQIFOYH U R G X
+DVOHU SHLQHFNH HW DO +DWPRAQp RULH\YWRFL X K

YS$GQtP SURVW HGt GOH LQWHQ]JWMHVERYBDFR YR KRS &RV W (
YRODWLONR PQBNIRVWOLQ SUR,OXMt DWUDNWLYLWX SUR GD

7KRPDV HW DO 3RGREQ QON\VEHHAQLWRIWL YRV QYO NQ\ S |
RYDQp &GUHOOD 6WDQJH 6WDQJH 6WRYHIMY W HtW D C
2EU 7\NDGOR SRQUDY\OHORRMPW KDFKURXFMID/WDQL

D 3UYQt GYD pOiQN\ W\NDGOD E 'HWDLO JDNRQpHQt SRVOHGQtKR
'ORXKi VHQVLOOD AWULFKRLGHD®* VHJPHQWX G yHOQt SRKOHG ¢
QDFKi]JHMtFt VH QD GLVWiOQt piVWL VHJPHQWX W\NDGOD SRGOH
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SUDYG SRGREQRVW!t DWKBPWX MHRYWURFHOK K2 URJHQRX NRQ
YSURVW HGt NGH VH Y\YtMt 'RDQHRYi HW DOWR &H+DPLC
NRQFHQWUEDNOD RBWS RIQIMIQt QDS  ETauhig( &\W GHRAVDYDB KH O
VR GD/®IER QW H
([LVWXMH K\SRWp]D &H MVRX SR QUDMNM XERYRIXOLDS B YO RY
SURGXNFkRIPEH U +DXVV B6FKeWWH +DVOHU N
URVWOLQ\ 6RXpDVQ MVRX SURGXNRYiQ\ YRODWLOQt VXEV
QLVP$ J]GUDYRWQtP VWDYHP SR&NR]JHQtP NR HQ$ ptPa MH
(QH XYiGt 034 HK DRIRMDHVWBONYDOLWRX NR HQRYpKR V\
GUXKHP 7KLHP V WEHRME PXNJHY UX =YOidW NR HQ\ PHFKI
DWUDNWLYQt SUR G$EQHENKRERODBWPOQtFK OiIWHN 5DVPDC(
6FKeW] GRVIURL &H SRQUDYKESSRRBWBDGL YEE UX PH
PUNWRDHQ\ GXEX SUHIHUXMt PUDWY DS W b M P& RERYHRE W D4 T
PDVWQp N\WWHOLQ\ D X PUNYH PRQRWHUSHQ\
2ULHQW DVE Heloltnthaa/ Y UFKQtEK Y UWDWHYt S REGREt MH LQLF
WLNiOQtP JUDG INWWHAWHPM&R2 YEUD]Q Mat QH& KRULJRQWIiOQt
-RKQVRQ *UHJRU\ SHLQHFNH HWI. Mm&olontha YSW\R U I RYLXO
EH] NR HQ$ VH RULHQWRYD OD Hs 6 HVWDRSROQ RIRW DIFAKWR L)\ S L
PQRAVWQHHE20\ VFKRSQ\ Y\KOHGDW 3 tpLQRX MH H[LVWXM
Y\OXpRYDQpKR GR KU\]JRVIpU\ QHSRANR]JHQ&PL NR HQ\
‘HLVVWHLQHU 6FKsW]H SRW Y UG OKL S B R/FEBVOMRLDY LU H |
('DXFXV FDOURDWDLYRKWP 6FKsEO * ODUWHQV S HG EUDP
EHURVXP / -BRWODYQVIQINEtGFH QDFKi]HODSPWNLEYE'D X F X
(2XHUWS%V OHW E\OD SUHIHURYiQD PKINSHS\R SEDPDWD®BX |
DQDOé&]\ YRODWLOQtFKS®iWKHIN /1 NOR. &t Q\G & DSHPRIEDDW\Y O L
$JULRWHWXK I\WRIiJD VY&P &tUHP W\WR XYRO XMtFt VH VO
FKDUDNWHUL]XMt JGUDYp NR HQ\ VDJHQLFH GXEX GHU

SRANR]HQp XYRO RYDO\ IHQRO\ D PRQRWHUSHQ\

6P V HPLWRYDQE&FK OMNYRN MH i SREARPOMtFtP URVWOLQX
EHP 'HOSKLD HW DO *RVVHW HW DO D W\SX SR&N
98VOHGN\ (LOHUV HW DO ]G$UD] XMt &H FKRYiQt UK
WUDY\ VLOQW\$SKLV X ENNWHWMEP YHRVWRX NR HQ\ (QH X
S HNRGB® QLNROLNDPHWURYé& ~VHN NWHUé %RQRPHW DO
KRGLQ DE\ GRVYIKRD WDRWWOLQX 7KLHP VWDQRYLO &
MVRX Y&]QDPQi SUR FKEBYXX SRQWDYQDOHRWPHLYVWHU
melolonthaM VR X &HUX SRWUDY\ RYOLYQ Q\ VWXSQ P OLJQL¢ND
NURP,®¥RX G$OHALWpP OiWN\ VSHFL;{FNp SUR URVWOLQX €
XYROQS@ENR]JHQEFK NR HQ$ RYOLY XHM$®RU ISHDYWD G Q N RCEQ
‘HLVVWHLQHU VWD RRNWOBR YRPEIWL @ EXE & |6 POH N i RY
GXEX MHVWOLAH E\O\ NR HQQO RKLCSISYRF KDV RADIGH) 6 RKHS P R
RULHQWDFL QHMY&]QBPQHWRE CBQLSMREQD PHWK\O EHQJ\O pW|
JGUDYE&FK QHER PHFKDQLFN\ SRANR]JHQ&FK NR HQ$ VH XYRC
%\OR |MLAW QR &H SRUDQ Qp NR HQ\DEXNER Y RO KWt BVOA
YiQ\ SRQUDYDPL S L ¥$D@WPQY]|GXFEX Y7RWR P QR RV © Wb D|
FL SRKURVWGHWHNRYDQEFK GUXKS$ YRODWLOQtFK RUJIDC
SRANR]HQpP NR HQ\ FKDUDNW H U L VDAQLLANO V&R KIFEOWD Q R FRAOH
QRWHUSHQRLG HXFDO\SWRO ]DWQRSR SN BDQRBKEQS® FR] @ H
SRANR]JHQEFK NR HQHFK HWRWFK KALBEHRFDS\RD B BM HBRIEN R
NR HQHFK :HLVVWHLQHU HW DO
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9EXGRXFQX E\ W\WR OiR/WMR PNREXDW CBEENMPEHP LPRYURVWOLQ\ |
DWUDNWDQW\ PDWRXFt ODUY\ Y\KOHGiYDMtFt SRWUDYX 2EHT
VH SURMHYt ]JP QRX SURGXNFH YRODWLOQtFK RUJDQLFNEéFK
%H]HPHU

BHVTXLWHUSHQRYé ODNWRQ E ' JOXNRS\UDQRV\OHVWHU I
RODWH[RYFLMMOKODYQt REUDQ QNIRX H\QHEXP BRRPOR®LENY NWF
URVWOLQ\ S HG QDE.Dm®H@tR SKEUDYRW DO M. melD E
lontha LQWHJIJUXMHGNOBQRWW IKRVWLWHOVNp WRKRA LYQS SALYiY &l
FKRYiQt SRQUDY\ Y JiYLVORVWL QD KXVWRW A&LYQp URVWOLC

3RQUDY\ FKURXVWS$ MVRX 4LURNEPL SRO\IiJWMISQRFW S $/G4 X1
QtFK KHUELYRU$ MH G$OHALWp VSROHPHQVWYR URVWOLQ N
MDNR VRXVHGQt HIHNW %DUER@DQOBM DO .DUE D Q LHVE FORG
ZRRG ([SHULPHI@WENQRYDQRX SRWUDY GBRODEWG WRIX X NV] PYOA:
U $M.Welolontha NG\& E\OWS R]LF L7 VBRRLQDOHLHAWDXUHD VWRHEL
SRWODpPLOD 3 tpLQRX MWARQ KK QDPDRpt KR BEXOINK GUDVOtNX
DIRVIRUX? PRYELQDUHDWHQVLV 7L 0 PW D NHS/RQ@:DYEha @ H
VFKRSQD RSWLPDOL]JRYDW VYRX QXWULpPQt NYDOLWX Y S LMt

4tUHP Y\YRODQi VWUHVRYi UHDNBPB RN B NBWHRKGD K 1B
GXVINX PH]LQURGHP QD piVWt 7tP MVRX S tPR RYOLYQ Q\ U$V
KHUELYRU$ 1D GUXKp VWUDQ OLVWR&UDY& KP\] P$&H QHJDV

&KRY SRQDERWDWRUQtFK SRGPtQNIiFKf&H RIS OR/XMHYS L W
QtP StVNX S$G D QD PUNYL MDNR SRWUDYQtP JGURML =LP]
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aAaNRG\ S$VREHQpPp FKURXV W\

atuU FKURXVWD PD DORYpKR Q@D GXEX MPHOt ]$VWiYi QHSF
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ANRGOLYRVW YEYRMRYéFK VWiGLt FKURXVWD

ANRG\ SSVREHQp LPiJ\

3RWUDYQt |GURMH
O&LYQEé &4tU LPiJ FKURXVWD PD DORYpKR M DONR/ WIQDRMWp IGRHYR (
]SRPIWNRHQ@PDVQ ML QDEDFIGEDIPEDIDG UXK\ GXE EXN RVLND DN
GHUVHQ LQ .UDWRFKYtO HW DO Y BIRE Q NREY RRFESREFEN Y
FKURXVW PD DORYé S$GXWDRt D WHUDIEY WEMDRXDM HBOp @p P QR
VWYt DPLQRENOWHRYILQ DKFP®®pYRGRA/WYt W tVORYLQ .RJaRZV
URMHQt VH ]Y\a4XMH NRQYWRWPBEH BN RGSX]RYiQ )HHQ\
VUiaN\ REVDKRYWOLYF Y]GXAQi YOKNRVW ]JY\AXMt NYDOLWX
PL VNL

=ZHLJHOW VKUQXO SBRWWDNQ DEGD EXWRUBFRUWRRWD DO
WD REHFQpPKR 3XVWB UKLSSRFDNEW BQRX KDEXNPRBGOHMVHQ

SR]JRURRDRYEFK OHVtFK &H MH QWH/SSUNR-Q®EN DR R WI@tDGEK

EXN RVLND 3R] melb@iyBRPXMtFESUNIBUXMH GXRYRXQpOtVN.
VWURP\ 3RGOH %RGHQD S U WIHHSJUOM-H S\RMV pPED WR S RI@ H YEU £

2EU atuU FKURXVWD PD DORYpKR QD E t]JH D RSDG RGNRXVDQéFK



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

2EU dtU FKURXVWD PD DORYpKR QD PRG tQX
DPRG tQ ]DWtPFR +HQVFKHO OMRMNM]S MG RYR FE) éPL D/ W L
WEMLPNRX PRG tQX SRPtMt RESWD i Q INRH & EKHWPY ANPRIBIKKE R U
% R W K H ]D]QDPHQGRERNKU RENS$ Q@P O DEP IMHKOLpt V

JWHSLMEKFOBHY QRUGBIWHYIHIQ DESDFK 7DVFKHQEHUJ
SUHIHUHQFBEYSHARWGBIXE DOH JPL XMH PL@WNMIX t SRR HQ GO
Y\X&t&¥iUX OHVQt G HYLQ\ MDEORQ &YHVWN\ REU

U$S&L DOH SRPtMt KUX&H .LWWHO SRWYWR3ILBN@HD
ANXPS V¥IBXVLFKVRQ S LCSHRW RW R ¥ WIHB® MPXU NDECBU R-H Q D
YLFL =ZHLJHOW SRWYUGLO Y WELQX |PL BDPDN@XNVKE H
(VFKHULFK 6DFKWOHEH@®EMDVQWDYYBEWI KNG NYLQ\ F
]OQDPQi MH IHQRORJLH MHGQROWOLR ¥ FKi]® HXUR XVWiSt OUR W
FIORYRX G HYLQRWHSSUHER S/RRRG RCL IM M IGQ Y SRIQY. EQ O GtZG X B HX

SRGUREQ SRSLVXMH MO ERWXURRPVG/SH XNLQIP S LpHPa& PH]L
NURP OtS\ WDNp DNiW REU

2EU atuU FKURXVWD PD DORYpKR QD PODGpP EXNX
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2EU

2EU

2EU atuU FKURXVWD PD DORYpKR YH VWDUéFK SRURVWHFK EXNX

atU FKURXVWD PD DORYpKR QD R HA&iINX

atU FKURXVWD PD DORYpKR QD DNiWX
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2EU atu FKURXVWD PD DORYpKR QD RVLFH YOHYR D &YHVWFH Y
S3RGOH 6LHUSL VNHKR VH EERXVFE@BEQ Y Y \KIOHNBIDEDUE X E X
WpP SRPtMt RO&L 5R*\ VNL S IRRHA W RIW B HO® HIGW Gtk

/LVW\ REVDKXMt WDQLQ\ WULWHUSHQ\ K\SHURNMWGULFAN@L
ROHMH SQLNMABWEFKWR VORXPHQLQ MH ]J]QiPD WR[LFLWD S|
VNi 3BXQXV VHURWLQD (KU VHANGD REKRKQX MK NID QR JH
G\ .G\& MH URVWOLQD JUDQ QD &tUHP KP\]X MH PROHNXOD
NHQ]\PDWLFNp K\GUROE&]JH 2 MRNRIVVGQLMMp XWIRIGQtD-&1 NW

6DUZD 20V]HZVND SRGREQ MVRXIFOUHWERY IDQNRW .
FHQW WIRAfWYO L Q %RKQH 'LHWI]H ]JDKUQXMt RUJDQLFN
ROHMXND\ 6DUZD ,PiJD FKURKVWHU QB DUPIORMGR O AAHP O

WUDYX 3 tpLQRX MH K\SHURVLG NPRRILNVNQt 368 3URVIVG /D
6DUZD 'LOJRV]

'RUH VDX NDRZD W D XYiGt &H GXERYp OLVW\ MVRX OHS:
NDaWDQX EKDEDDRRHP OHS&t QH& ROAH 3RGOHOG6KHSSLQV
SRFDVVWRIE@L p SE URV\] BA\meddRthaS RUR VW \K®XEX DRE U

1HO]H J[FHODWWRN{KQDNVLRUMWD HW DO a4H MHVWO
NRQ]JXPRYDQp G HYLQOULAVKVWHRRKKY/ Wt&H URO@D NMBIWI@ X R NEDHJ K¢
2Y LOL WDPERUDWRUQiIFK FKRYHFK NG\ MHGLQRX PR&QRX
A4H LPiJD K\QXOD EH] Qi]QDNRKEORY VXIP MK KEELMHEDIWAP L SR L
SRWUDYQE CKURNRFDPWDXQL GOH MHGQRWYOLY¥EEHK FIXOQW WY \

*ROREMDQNR MtYX E t]X RVLNX WRSRO *ROFPDHU
*ROXEHY PiOR DWUDNWLYQt VH MHYt OtSD WRSRO N

7YRUED YDMtpHNEROD SHRXRK Bt E t]X WRN &N X S WBPtM PXDH S
OtS\ RO&H NOHQX MH iEX MtYAKC®XK KA KFUGRR \EWKSH P+ PARAAG Q@R
PD DORYPKRRGQtFK SRGPtQNiFKR¥HNRXGR/RKD R]X D +
" J VDPLFH D VDPFL *ROXE$RPiWNXIDRMHQt VH VR
AtUHPEQPXSBWp S HRRIIJNK®DNGH J$VWiYi *ROXEHY 3RG
LQ .UDWRFKYtO HW DO PRKRX GRVS OFL Y\KWPHI®IX DW
(0 KLSSRFEDMWBOQXMH NY W\ ERURYLFH NYRWD®WRNG tQX ]JBLY
.RURYLQVND\D ]D]JQDPHQDOL Y&]QDPQ@h GRAENRELQLRY
7RXU FKURXVWHP PD iORY&P TR FXKNR REW N MR 1O BXWND Y
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2EU atuU FKURXVWD PD DORYpKR QD KDEUX

2EU atu FKURXVWD PD DORYpKR QD GXEX pHUYHQPpP

9]1iISDGQtP 6 WEmeMMNMaAY E]QDPQéP KRVSRGI VNéP RVMEFXP PD
ALQINX &LYDQRYLY¥WDGDR®IPQIINHKU\ 9\VYMXBXKBFHKGRDGPR VNE&F
Yé@EaHN QDS QDUXELO SODQWi&kl HWDDL @BRORIKE XV B GH XV
NGH P O pW\ OHWé& YéYRM +UQpLU 5DGRQMLIU

,NG\& VH FKURXVWL DGt PH]L SRO\IiJQt ]iIVWXSFH VH &LURI
NJUDORVWEIRQBUDPQtPX 4tUX QH ©XMAKQQELAKYR®HDMWRX Y
OLWRX SRWUDY\ RYOLHQWQD LGYD N:R & HWW BEL UIS RW & IYD\L K DO,
PRUIRORJLFNp FKDUDNWH UM U RX A"NDRY MMINDIR XSSM O BAURM WY R V
YéePL SRYODN\ ODOLQRZVNL UKREHOH@WQ tPSEHQMAW . URP
N\ DNWLYQtFK VORRYWOLQ SWHAUBF¥OHEALWpP INJLRORJILFNp IXC
PHWDEROLW\ /HZNRZLF] ORVLHM NWHUp Y\ND]XMt ]QDp
DONDORLG\ VDSRQLQ\ ADYRQRLG\ KR Np VORXPHQLQ\ WD
+DUERUQH *DONNOLRANGR N#FK GiYNiFK PRKRX ]S$VRELW
QRLG\ S$VREt MDNR UHSHOHQW\ SURWL KP\]X +DUERUQH

90OLWHUDWX H MVRX ]JPL RYIQ\GSGRMUWRFYDGKE UHIBED HMQF B N&
KDEU QLNROLY RO&H Q6&HWSISVRMH Y X MEBU FRYGNSHFG LYARIV@N N L

/LVW\ REVDKXMt WDQQLQ\ WULWHUSHQ\ K\SHURVLG\ 2

FHHVHQFLiOQt ROHMH 3RGJyUVNL 3RGJyUVND .RQ]XPDF]

54



3URMHNW *UDQWRYp VOX&E\ /y5
AORAQRVWL VQtaHQt ANRG MddbRba\hWHRSED) MR Y ¥P~]HPt /6 6WUiAQL]

2EU +RORAatU FKURXVWD PD DORYpKR QD GXEX pHUYHQpP

2EU atU FKURXVWD PD DORYpKR QD SUD&aQtFtFK ERURYLFH OHVQt
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IJNUIFHQt &LYRWD UHNGKXWBpPSORK GRASWIGHFK KODGRY Qt :RL
/IDERUDWRUQ VWDQRYHDQ k- ISRQQUIDYRR V6 BHEIHHSRAVELHS DR ¥ WOXOG R
YiQD $XWRUN\ :RUHWD 6XNDWRYXLSSRNVBWOMRYDOWDHONGN
YRWD KPBOURRYBRIN UQPYX GXE KDEYHBH@®PPRORHIGO VH VQL
DWUDNWLYLWD ]Y\ARYDOD PRUWDOLWD V Q LF&RRYYDXO B OHPFRVO @

YIiYLVORMWD®DB HYLQ GXE ERtOBH K DEEQUH 6DPFL P OL
GpONX ALYYaRMWR RVPHGHQEFK BLRNRYI BKKEX 'XE WIREAMYLQD VI
URNéP VSHNWUHP I\WRIiJ$ Da GUXK$ .R]JORZVNL 0C

YHONp PQRAVWYtDHFPQARQWNY\DH PLQROW D Q Q LKV WIHIK R4 VP\§ & SQ/DN
DWYR t UHSHOHQWQt VXEVWDQFL )HHQ\GXEX P RWQRYW VDP
E t]H ROBL VDO HASXNONGBOBUEND]E tMRRAQD
JHUWLOLWD E\OD GLIHUHQFRYiQD YéUD]Q QHER" VDPLFH &H
MHGQD ] VDPLF @8HURXFt QD KD E B Xt]YRIDG Bl GYMIM YhINWDt fN-DN D DU
80 KLSSRADOWDSURNI]IQD REHFQ @ L &3 CSORIRMNREWE MDIN X
VKRGQi &4LYQi G HYLQD :RUHWD HWWRGLFH E18 GRARW DRMKNIHRF
PR&QRVWL DE\ VOIBRVNRKYRGRHEPQGMRL PtVW\ E\O\ OLVW\ &LYQEé&rF
Q\ FKRYQéFK QiGRE :RUHWD HW DO 4R WRERUHW DUJXEUD
MDNR QHMHIHNWLY K ®HG LG NRM 58 MUDLIYRIW D FKQURKY RADW K P |
$FHU SODWBQRASRIWIGDMtFtP ]G RS SREMIDDQIISNR ALY Q|
G HYLQD MH DNFHSWRY iPBOROSFFENBGCDEKRPYX FKURXVW PD DO

SORGQRVW E\OD YHOPL Qt]JNi :RUHWD HW DO
“HKOLpPt PRG tQX HYURSRNMKRY @ HP NSHOHOQNX HEFFOBIVWWIR YW VQ $ &N
YDMtpHN VDPLFHPL RERX GUXK$ FKURXVW$ :RUHWD HW DO
YKRGQRX SRWUD Y RXnBIRoOie SRURH & DXHKW DO MHKR& VDPL
YDMtBND ERURYLFH REVDKXMH S HGHY&tP FXNU\ SURYV
DFHOXOR]X YRGX WXN\ ELR HOMPRRNG HNRU H VBAR]Q B X |
SRIRURYiQt LQWHQI]L Y tK RS $tRIFDI MIDERVNARDY & BKY WOYY MAHW K L V
SRWB\ QDVWD OGHKR®REXBEBRSQRVW S LMtPDW WHQWR W\S S
WUpPPQt YEVNMRSBQUW MW K BHRDLK®ORRSPRQRNXOWXUDPL ER
4tU QB iEX YHIND VOBEHFHSDHGQRVWQ Q FKURXVWHP PD DOR
30RG\ MH iEX REVDKXMt VORAN\ MDNR WDQQLQ\ NDURWHQRI
VHOLE®DUDVRUERYRX N\WWHOLQX NWHUp VQL&XMt QXWULpPQt K
6HUZD

/tSDLOLD FRDIS®WDY Qi G HYLQ) S$SRREVOAM@L GREItELYRWD I
NRX VQ$AMELEK FKRYS$ Y\SO&Yi &H OtSWHGH B FRLDKNRXQQDX P RiGIE
VDKX®HVWHFK PLPR MLQp ADYRQRLG\ HVHQFLIiORVWONMH \
.RVL VND 7\WR I\WRVWHURLG\ SURGXNXMt REUDQQp V>
1RZDN

6 D P LMF Fhelolontha QHAUD O\ OLVW\ E t]\%Q 1S N QNBIENOR ¥ DYIQp NGDH Y L C
]S$VREQORLS SR FORNOKFRY Q RVWEHDt GpONURLERINRG 1D
EHUJD 6LHDSL VNHKR HW DO SRYD&XMH :RUHWD HW D
]JDQt]JNRX 3 tpLQRX PRKRX E&W ELRORJLFN\ DNWLYQt VXEVWEL

.RVL VNL .U]J\VWDN .RUNVWNBK E t]OMVRX REVD&HQ\ ADYF

IXQNFL S tURGQtFIK Q QIVHNGW L &ISEHYR G\ PDMt Y\WRNRX WR[LFL
]X 6DRLMAéolontha S L tU XUREXO\ GQt |EWIRFR @@t 3U$P UQI
KPRWQRVW VH VQtal OKL OSE DN PNADQVWRBMSDIPLF 6DPFL K\QXO
SR GQHFK SRNXG E\@L NHEWS QIDDALDAN \W R Q MHWBWYG X REDMHGLQR:
GRVWXSQRX SRWUDYRX SUR YPpDVQ VH REMHYXMtFt FKURXV'
QD GXEX D NY WHFK ERURYLFH
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ILVW\ EXNX MVRX KRGQRFHQ\ MDNR QXWULPQ PpQ NYDO
2EVDKXMt RUJD Q INSND NVDI@L@ BRGIJRUVNL 3RGIJRUVND
S$VREt MDNR GHWHUJHQW\ RFKUD XMtFt G HYLQX S HG QD
$FHU SODW DMPRIRGBERWUDYD SUR FKURXVWD QHGRVDKXMH K
Qp VQ$aN\ :RUHWD HW DO

BWXSH DWWYDWLWIWRIVUDY\ MH SRGPtQ Q RE®BWKHPX F X
YSRGRE YROQ&FK DPLQRN\VHOLQ YLWDPtQ$ PLNURHOHP
MH YQDLY REVDKXDWRDUWX NWHUp RYOLY XMt LQWHQ]JLWX :
LPiJaNLU&tPX VSHNWRXEGIGYERHPLFNi DQDO&]D SRWUW IR Mt
QDEtGFH

'$VOHGN\ VLOQE&FK &tU$ MVRX RYOLYQ QRBEPISEDFHPVSIRY DC
VUIANRYEP GH¢FLWE®R % RBXLR LND D RGIKRY DGDM { F&X] WEMW R X
.ROi HW DO Y\KR 6 QB $WU BPREKIOR KW B/SR POREDDY W L
BWUIAQLFH WXERRYL@®tFK NPHUHFKK GEHBEMMD H D4 X E OF XD/
UREXUH VQtaHQpPKRBWHBNWXRMHQt FKUR XV WD PR YO ®Gp K

+ MHKR SUDYLGHOQ®& YEBVN\W YH pW\ OHWEFK RGVWXC

2EU =P QD a4t N\ OHWRNUXKS$ VXEIRVLOQtKR NPHQH ] 7TRYDpRYD GR
FKURXVWD OHORORQW®D KMS®SRFDVWDQL

2EU &\NOLFNé SBRXNIWHWVXE MWUGBBWAEHGNX GHIROLDFH FKURXVWD +
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ANRG\ S$VREHQpP SRQUDYDPL
OHORORQWKD KLSSRFDVWDOQL

ANRG\ SRQUDYRX QD ERURYé&FK NXOWXUIFK














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































