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I sHQHeadec OB Jtsddd®BOstls IsjdHjdydj?2 ©OL o dl
Htsdz@ so toj d3j dadzz® 1 o tsdzt¢ yde . [B'" ydats |Isj dzH §
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s ts d3, Mse d&zOMmizs Isiw dzd tcjLEzdz sOIst dzO B
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4 yYJjdzs Mmdedy Jdzdw OB dzdlskzH '™ WhsddEj-8 O dz
ydd d ssfrils¢d tser Mdl! Itsydesls: + CMmists
90! HJAZORSC EZ tcj )y ddise tcOB sdsdzliniC te oty dfgia] dizj IsS
ter 23 Hedyjd sBiMfjudls! Myjlsoddj Medzoy
desflsd + CMstcOf sdzv ydd (twdfm. 1. 5) .

SOC odHdzts dar hejteddid ClOs WdssMisd Of f es¢ Md
fsdzyydd o MmMoyjlsOddd Mt Mmdady J dzdj d3 Misj ¢
fsdzdtckze h j2 WRRZIGddsHIS3 S Mmdady j ded® OBiY
gdzls j cf sdzdtelze h j2 WEdSydd. 1tod 1 Istsd3 Isj dat
tcsmiskz MGBESEASGHY d o Mzzyoj (tdfm. 1. 1) .
dzj 9" IjCOjl dL odHdBs?2 fHtedtetsHr WwWo dzj dzd
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vsOSdd3 sBtOLdR, ftwd tjh j dsefn &HOfHADS dd H
s dz0 StRftesddmmn oBjiyHE dOHJj Y dsfls: ¥ (H
Hjd dets HBHEMsdis?2 L SO tsdvydd (Istsys
st ¢ Ctdots?2 WEkdCydd iy HAZOCWSOC Isaf jyj i dits
Isj dz' detsets dMf sdz! L s Oded VW  dzd dzflzbs dz'd & ts a @dzf(™
sjrdetsdzsedyj MSdnr, {CtdtsdddyjmMSédn d Htkzd
teOR, BBl wipdgw jIsw, Htoshmisslsts?2 toddj dzj dad
fMsOlstsydetsets 3 j dzOded v ddzd bkdsj dedv o ded S Ols
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131 jHBMSOSd Hjlsj todsdsdf @ g Odzdz’ & BiSH J

t OmMmdsisted @3 MdMmisj i3z, -CfipEAgdy S ssisO, dw Mm§
OB stesds dzOCGdzj sOlsj dz' dr &7 d HEBB' 9 OF

h i fr]
Mz yod ©fdm"es0jilsmw Mdmisj @32 HJWw W] 6] da

fiesdLotHA » f OtcOBSddufmSdsE sisdf @.d 1y &B js1
yjdzts BERHJjI fYoMmistesjdd] &sHjdd mdmnisj i
dZzOH O h j2 fHtescdetsMisdyj MSddsd Mo ts2Mmlseo O3 «
NddedWa LO dedls! MtsBts?2 dMmdz Hizj diBz®  Mmd Mk

skh imsokjls yjdzr 2 dzOB stc M ifrj Qe[ Sdlsu ok -
L hdr dBsHjddelzj gz MdMmlsj i3z, o Istsd3 ydHt

1. 20dzdydy L dzOydlsj dz' desets ydmdzO mME o OY
sjtcdLzjlsmw dOBBtesd  OttOdj stetso o C dzs YO
nOttOCIsjtedmisdSd f dzOMls©O, 1OS d ISJHdzo[u ¢

2. 20 dzd yd j dztf sctsg dzj stsydetsMmilsj2 © BOLJ H
dzBunanQqJ nOtcOCIsjtedMmisdSd § d&zOMIsO d Isj -

ded WIsjHtsB" Ud;

3. yofmlsts oMmilstcj yos h owmw dzjtej clkzdzv tcdatsls
B4 dzq .

Iy MEOLOdzdzetsy or hj MmEkh jMmlse j dzdeth- L Olst
sdzdz" = Bj IstsHBe flosedtL qtetso Odzedww ftetsyj M
J&BZ BjlstsHBse twjhjddw CttOjor'rn LOHOY I[s] 5t
sC0O, rOtOCIsjtcdMmisdS o' lsjMmdej dz2d¥ d Is. H.

1 4§ sdzdzts Is Of taojdis difiets® 52 d deW stedsOydd o j H
o j dzd yd deds®? HE€dpdff j edfdds 2 M~ Jj B3OIdL Oydd

u’tec{ fsmMlsOdzso € d twjhjddd LOHOY ('t
4 dzdz’ f zOMisOR. 1 iz ftod twOMyJlsO:
lItGJHUtSdZISXJdde? dqdzd Htsf M j dzd 2 :

L d2Oyd ded Vv dssh desfisd d § eistipd y@iH kuzBe ¢ o
B © OB EOR COYHBEB 1 dzj B dzsO MjlsCd, €t
1 dzj d3d dzls ' ;

Tt Odzt dz" j f dzOfyls™ Mmdzsy dets?2 ¢ j sdkj sted uj
MsO®d yddzddzHted yj MEts?2, CtdikztsBttOL dats?

IfMmj 1t HOjIs oL d3tsynddzi©j oH dj ff dzjncts ls
ftiosddzls jctcdictso Ols! HftojHO Otedlilsj dz' dets MisMmils O¢
dzd dzd v .

Il setojhdetsisd Mnrj BOdL Oydd o dBsHj dzd tot
HsMistse JtocdesMmisd, O ddescHO d flsjtey OHJ S
tej Odz! dets? MdMmls jidzdls Jdsitefj ls-ossi'MBEets o HMISO

1JHBMOISd OCBEE fBHABHO € ftetso jHJ
sj COsls dL HBHEMCOj 3" » EfmMdtse desMmisj 2, MMmn
ddtetso Odzedw d Wddzt steOydssdedesets ftetsyj Mo
ey H]ddWY (fct§ sdesfgldzts ¢ sOfRz@MISO B J ME t5dz,
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o Odedwy fsdewilsdw EStokf dzj dgdets?2 MSC o Oy ddzr
Mlse j dzgdes gz Mdzd y J ded ¥ Istsydesmisd tOmMyd Isse |

[BYLOIjdz dzg" d3g { dzj d3gj dzlstsdz Isj mdzsdzse d d
L jtcozOtese WwWodzv jIsw f totsyf ®izde Oz@Om Odzds O d «
des?2 dMmlssted d fdOs tiepHsjlsdzdf?2 & OB BIST ME o Oy

dbHOf IsOydw MmMtsmistsdls o Me dzOMtseo Odedd to]
MEts?2 HJZOBIS 52 Htoj dzdtetso OdzdwY d L O9 BH dzj
ORI Sd HtsBr yd dzjWisd, L OC @aSGd HO®HEZ],dzdtR dz
psHO dedzsisd ftesHeE&yd8 HMOSOEGEHRI] ¢ O

l tojLkzd O] OCtets Mtsd dzOMiso Odad W  iBC
J BOW Hdiv ftescdtsL O St WWdydj dsO dzj Wisj d1
sdzstedyj MSdr fsCOL Olsj dzj 2, d H JdzizlisdfoOdizg(d tc
f zOMls O. bHOf sOyYydw dBsHjdzd daj f sftcj HMiso j
stcOydsdzdzr = d Y BEsMisdzr = Moats2Mmilse § zOMils O,
ftoesded yoj dzgsmisj2 Hdzw dgj Wisd, GOLO d oftsH
f zOfMEB®dz] 2 HOoadzj dzd?2, tQfHEs ddz) WV BEPB EOC ¢ ls
z y O fls Cidents off. dzO

l tjLikzd2 sOIsj OHOfIsOYydd &tsHjdzd Elkty
sB d&zOMis d, ZOyoOdz' dzr §| d BMlsOltsydzs j ¢ j sdzt
ftesdzd yoj dztsmis d edHicf tctso SH datsfyls f dzO M
Misd d HtodWdBdEEEgglsdisHdY Jydtcso Odadz” = W OL
Misj?2, WkdSydd OumtsteBydd, HjMteBYydd [ 3E€

 dzv fsmlstetsj dedvw ¢ jsdzsedyjmMcdes d Wddz
28 tjOd d &5 Bl jClsOds, dzgj sBRBHJXE B
dz" = HOdzdz" = .

I'fd direjMmisds § LGy dpdl’ i fgdidy isjeds”  d3t
dzedw dMmatHwl dL dOddydw IO0¢dr HOdzdz - .
IS4 dzj d3d stedd d MmMdMmisj 3" OolstsBOIdY) MEsets |
L OtelzB J X Bd3.

 dzv fsmistesj dzgdw Wddz' IstceOydsdedzg” = dBSH §

d fidhd W§es- (LRE) d GdHEBEBHJAROC

Jdzls j o toj W@y

Hso Odzd?2 MCo Oy ddz, §Bd3d MwydzOw dhlsstedw to
HJdzOlIsT MCoOYddze d ted ) dad3r dr t©OBT®Isr L
HOo dzj dzd2 ©® MCoOYddzOR d HikcOw f totsdsr f)dzt

| | sddspgBdtsifime ey JdW stetdkzoydy, dhftsd LE
sdud Métsets BSH] Zzdeso Odzdw d OHOYIsOydd ¢
sk, d&@syjl MtsHjtey Ols! hdBS¢d d ftctejh dats
JIs wvH fOttOd3j stetso, CBLEHEBEL F2 d@is 5 dptzts i ls d3§

ifstcd Misde@Eststc Olststcdzgr » kmMdzsedw e d Issdz' ¢

isBh OW Bsh datsfls ssdz! €5 s HOdzdzr &3 | R
 dz€ dzd dets 3§ Isted ( ;

L WWJClsdo dzOW Issdzh ddzO Istsdz? S5 5 H Odzad
LOadMmdls tsls COyimsoO ftedewL Cd d ddzlsj totf t
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imMots2Mlseo © W WOIsB',] fos dzOB StcOlsstcdz n
Leshdas § dzOMmlsser j IsjteddsBOtedu MSdd EMmds:
)

I dz2O0yodz detsy § dzOfmlssots] HOodzjdedd, Gftc]
fsdmMEtsor n d tOLo jHEYdzr = MC o Oy ddOnr ;

imMos2MmMlsa O § d&zOMilstsoa ™ m 9 tSH.

[MsOdz: dz" | tf®cRytkesnisd d HBMistse j todas
zOMmisd &Hdzdfa SYdcj H J dzj dzdets s d

iMstczSC skztc® (Stecodzv/ ftsHBh 9 O/ fteslsw y j dz
dets? ddelsjtef sdzv ydd tjLbkzdz IsOlsses Mk j Clisc
fjtolsdegs?2 tyjdeSd c¢Jsdzse e dHGoedgtzd Is fngz? dzek
cOL 9 JHCC;

imMyddBBOj] i3sMils! HosHEZSCIsdodese s § dzOMmls O,
90 fttBH 9 wWOLWLJLJ ;

iCOf Jddzdzw tedzgtsj] H Oo dzj dzd j , CO¢ MdzOBtsdL &
fflseolzs " j2 H6 Mmdn -Cftlzg sdfmdmE is@ sdpsted d > d
HO OYH' ofdigsaPidsmw &dHj Cteder - [Al
1 CMistcOcdtetso Oded v ;

T jtcosdzOyOdz! dz 2 SCtsdzlsOCIls Wdzs JHse, Yo
COf ddzdzw tedz" = W o dzj dzd 2 .

ddzj HEZe h dj WOCIktter dBisH j dzdp tr rhysits -
Gtoj h detsfls ! &

ifsteseor 2 GBI J O3, Slsdc Oz &z £ W WsjsE lasd
Is s dzh d dz" ;

TOBMsdzt sdzOW ftetsded yoj adzsmis: , dzj dd3zd ¢ h
B ftesddyoOj @i3smisw i o § zOMisseor n EkEMmdse d
Ctodzdzj Clststetso - O FdzgzR oty C ®ISdzj j 50 %) ;

iCtedoer §j BGldessmdlsy dz! dzts?2 W@y &b MY tc iy @
fs MjBis2ccsdgdizs?2 e o Isjstedd Wddz IsteOydd;

isBl Jd3" HoHodydets? dgj Wisd;

i fOtcOdzj Ister fodlssCO ¢ MCoOyddzj, Mmddz
2O ted BJ-6OC 6 6 dz

{Brydss MO d&3d Issydz B3 H Odzde" d3d W o dzV '
HtsB' yd dzj Wh&Eh | hisdz@€ts f tctse dzj-figE o @ ¢f dzdgdzts |
LOd3] tetso HJBC{ISISE). 1 HJ M yomkss ddij ¢ Is  d3g
fMlse j dedz" § L .

yiss COMOjlsmMy cOL O, sts jeB HJjBdIS™ dg
3 e  HJ so dzj HftojHY OGO Ists HisMEPIs s
cOL My degc fmpw . [ Odzgdzr | 5 tojyddzOd3 dzOc d
dz" d3d , dzj o-L O By ) " @&ORIsdL o-L @L d3j te
sse s, yls Ofmls!  dzOdeser » B j @B L OC O
nBHJIlsMW n CctedMtse Ols! B j dolid Y sz B gzdzj BE IS
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LORj tcOdz & MdMmilsj &3OR H SHH |ty OdedVY  dzOMlists
dzd zOfm+ € dzkzyh j B3k, tHEZOCE, 1Issets ofmyj Jbh

l HOdzdzr = fts HEtSBT yj IOCY] dBsckls BT Is!
dzts Bdzd B yYdaets B dzOtc iz ) d of@iEdls fiHvj Bdd Isdf M Lt
dzf O MCoOddzOr, O d&O Isyctor (SkMsOR)
MCoOyddz, dMydzed S sdz shdBtsS &y jls MOl
HsB' yd 6 lsHjd dz &3 MSC 9 Oy d dzO 3. 1 8C0OL C
MGCo Oy ddzi , tBriydds , &sjudedy Hd@zdz" §, ¢ sdzkz yd dz
Cter Isdw ananq’dz,r, Is. § . LG)Bts?dzlsJ HOo dzj da
s+ 8, yYj &3 f dzOMmlstse s .

1 OtcOdBj Ister  f dzOMIsO BT Yydets dL dgji€vesOs iw
NqdzOon. Gt fotedhisshls: , §kistzdd QP BZEEHigs
fJazdzvtcdzetsy HOo dzjdzedd d Is. H. | dOyYyJ ddv 0O
MlstcOdzMiso © BT Yydes B tejHj dZvVE Isfqpw fp BEsdz! N
stsHtd dalydeff ©f f tets¢ d B3Ooydd (Mmd. orhj).

dPHOY sOYydw dBOIsj B3OIsdyj MEts?2 dBsHj dzd H dz2
st Bl j SISO tsMkh jMmseodzw jIlsqw + € j tolsdz d
dZsseo ( yomlss ofij ssHisdR ¢ dOEZzydsets Isr €C

ydd

desfyls+ dL e jMmlsdzr = L dzOyd dzed?2 sBtsdzj 4 30 %),
s+ b . Il mMdzjHMmlsadj 1 lktsegts, ' lwOOIs teg ezls
LEs hdr dzOyodz dzr j] EmMdzsedw dBsHjdzd, s W
Hdls ¢ ftlsjtej WdLdyud mMEsets Mdzr MfdzO 1 Isda ¢
GHO oBL MBSy s {omistesdls! OHJ] S 9 Olsdzze BOIs
BB B3 ot dij dede” d3d L Ol Ols Odid .

sOC i Mmih pirp D] W shigtese Odzd” d d My

9 jtmMOdz dz8 7 CcdHEsSH ORI yj MSdr &BsHj dzj 2.
MistcOdzj dzgd i ©ODcde@uUssSH@HaBdFY U3 ME dr  ud Mdzj dz
fsCOLOIjdd ofmj Jjhj HOEjCd ls dMmlsddzdz =
o Oded” d dJHYSWOLHE OdgsHjdzj2 Mdustis Mo
fteOCIduyjMSdr tOBlsOR, o yYyOmMkdsimlsd [ 19,
[fdzsodzr | HtsBdzj B , otLddSO:hd] ftd
GdHEEBH] OB Yj MSdn dBsHjdj?2 cdHteshdmlsj d3
Mo w L Odg , ftjyHi fadpinshislse diy Ixigidg, s sty dzs Ml
Mesets sfdmMOdadw WEkdSyd2 twOMmftej Hj dzj dad W
sj BOBdud MSd sSfdmoOls: dzj MisOdesoadoh jjmw t
YydOdzt des?2 ddzd OdzOdzdIsdyj M ts?2 Wistedsj H dzw
dzi dedJ i3 Are. 16 WMssk] Gicdagd flz distsH ] dzd | 1 -
yd mdzj dzdzts , Is. j . l ttWHtd HBH M j dd 2. [ BT

1.{fdMmOdedd MdMmisj 3" Euc@oddy figisfdits g sz i
O teqdzv s j Do te p Bjscedij dzdj S thtsisets sl
Mo s2Mise O 1 dzj ds3jj el e o siflls s iafids @;
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B teddzwIsdj Ctdzj ydz' =« tcOL di3j tese 1 dzj d3i dzl
dzdj dr Wttty o odHj Wdcecktr etOdad yj da
ftseo jton dzsMmiswdsd olststesets ff SteWHS O,

2.1 jSItster fslssCtse i) Y HARS Glizds] dgj rdids'O dfif Is
s dzOff tc @ diiifzy o Z.

3.1 OMftejHjdzjdzdj HOodzj dedwV o dzzlsted tsBi j
odHj daj Eydlsr eO0jlsfmpw, O dLdjdzgjdzdj HOo dz
sso, fotedmlstsmis: &, My ddizOj iBsMils! § SteSH'T
HdzWw yj dalste® Wdckzter 1 dzj d3j delstse  ff dzOfyls O.

Il sdzidgds o 5 kdzdo j tmMOdz! dzf » G dHteBSH d dzOd3( -
fodz Lz ls dd3j dedets IsOSCdj Htsflzh jddw d BT
s dMmOded § d3 Gq’HtGOadzo[qur]Qc[: n OtcOCIsjtedMmisd ¢
9 Odzdw W OL, HjWtstedzOydd f tstotsHT |, tcj sdzts G
(v)dg, mMGC o Oy d Hte. WOCIktstetse .
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i r Is O©dzdBclipie Tempestfzss s j &zt 2 j (B3O)

MejHilsosd o Ot! qietso Oded™ dMoBHAE & H Odedz
fescdtsL qietso Odzdw ) dMitsd L se Oded j Mz 45 OC d
s h g thdtse d2 &3 % OC ststc O .

1.1 j ssaflsd o (M- BE0BOYE H Odzdz -

O)fsGtcjhdesfplsd o wftcjHjdzjdedd dM= tsH dz
BtstcOlststedzr =, ¢ itWdLrdyjmMmédrs d cdHtesHJdzOC
f dzOMmMlstseo Hdv §histets] dzdO50YP;,sdzse d yd MS dnm ¢

B) dzj Istsydetsfisd dzOB tstc O Ishidizsdef 9358, M fmdzj Hts9 OC

9) fsctejh desflsd fted Mmistetsjdedd ¢ j sdzisa
o Odzd j i3 3] IstsH tsP15Q@MAs j toff sdzw yd d

9 fsctcjhdesfplsd MowLOdzdz" j M jtejrntSHEA
Mots2Mlso O3 | dzf2KPazlstseo f dzOMis O

2.1 jssydetsmilsd twWOMyYjlsO dzj EMmlsOdatso doh j
020-40%:

O)f sctcj h degsfls d Mo w L Odzdz" | fn 9" BiStocts
Dt° 5-10%;

B)f sGtcj hdetsisd MowL Odgde" | M o' Bstetsdy
015-30%.

ltetsyg dzlst fsCOLr 908 Ils HBdzte CPHEBRI 4§ B
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Mlsolze M jes ¢BOL o sd3lz dzO B s@fipte to jif HOjied? joglzdsttc ts/e

yoI8Ru-8RY
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Il s dLBjYOdedj deOdztsy jdzedw ftsctcj h detsfylsj 2
gdzd f OtcOd3j Istc® dBsHjdzd HtotsdL o sHddzOf! 60
BOLtSotsdzz dzOBtstclz 9 Otc! dqteseo Odzmqw Mmdzj Hize h d 2

YyIss COMOjIlsmw f j tefglspgd, olgftm OL H jsfg'tc j i) dalsH
Ybsts tsdzd wWodzwt¥ Isw dOdBtdzj § o] Msd3" &3d d,
McjHMlsotsds Ctstotej Cydd dBOj BOIdYj ME e 1
tes?2 odH et jhdetsmlsj?2 M IsySd Litcj ddw
ZOde tsdzj | d Ot jffisifits j HIINBGS s dzOMistets?2 € d e
dzd yddzr ftedtcOh jddw otcj dzgj ded dBsy dzs dzOMistet
ejhjddj. 10 tdhzdas) 1.6 §oPOdddr) §icdd
CGHYT slsdetsfypdIsj dzt dz" 2 tsBi jd3 wWyjj & tcOods 2
sBi j &3z R Tdg@EdsjGg o Odz fdzlz y O 2 dats 2ts Iso Mt Gswpdf o= A
dzd y d dz.

tOLBjter wyjj& Hdzw efjn dSHjdj2, {(h
BJMC cagodaizE ftodtcOn jdzd?2 Ctsdgj ydzr &3 o
dz2 &3 dMmlstsyded S sds f sctej h desmlsd, sO¢ CO¢ o
s g3, Yylsts tOL d3j 67 wWyjJ & HESdz dg B' Is! 94 M
hjdedd tOL d3j tefftsjotc oW gy, j Stgj LeStts toOMisjIs dzOC o bz
dsmis! Isted Is+ j 2o Idi™ddgrfnd, dadded, 5 BCh toHEf d3ts, toj L € S
D, SO¢ C0OC L O Btsdz M jj vwipjjddd ditoyjslds Cdzjd ¢
yde Ols! mw Bl jdBtsd3 Yyj29e¢d J 1ifHgdeiad, d -jffy
tcOL d3j tor W yj 2 ¢ d31600m IOl ke Is 53O0 B d 30 dz! dzts d3
CjJ/ ssB@Q0 Cc/ Mkl doyds Hftoddgwlils! fftsteW H
tcOL i3 BIDEL DRSS Y plsils!  dzj idB ydzy juOX dds SBteOL T
er wydds¢ d ftedtOh jdzdj otej ddj ded W o dzv 5 Isf

o dMmd ksMmis! dzOctekzL &d dO S1J s ftej Hded R
BdzdL CO € WkdCydd " jmsds? dnndptdjHdagd 2( dmODL tak
wu;2c¢ordz4@1s|ststgr2 CsiWWduydjdds). It dLBj
@O CIf o Bd hddhmse] &EsHjdj?2 dhHfsd Lk
fMisd), MCtr oOshdj o] dshisd EsHj dtse

27



| T : : :
orpemnecTs,%  :

30 00
2500

O i H H H : ' ' o
2000 4000  60.00  SC.00  100.00 12000 140.00 160.00

At,cyT' Q

0

Horpeninocrn, % |

3500 e

20.00

a0l
I3 ok

0.0

S L e 0.00020 00025
V.ie B)
f

IorpenHocTs, %
200.00

100.00)

H,% 8)

tdfm. 1.6. ftGotajffduddiidsid? &sHjdzd |11 sl 90
OiftcdtcOn j dzd WBi t56t flztBfndizth ;) dz' dzts ¢ BT o®ie jARET f U [J& ;

20,0 30.0 40.0 30,0 G0.0 70.0

28



s kOSdd ftodj B3O Blsdesmw Ismw :

i wOLBdjdzdj BOLBSO" R WwWyjj<s dz@ Btsdzj j o
Is j dzfd o dz' 2t I4fldcts(Cls 5(Co s fiydats o dats d3 o ©0OAtsdzy M

I ftod ©BdOtlzyj ddd dzf &ty daftyy dgoiplg de o iPEA
ZzOdzm O tcd f jtojlstsCOR dBjYyHE wWyj2¢e0dd, fto
fotfsCO BOIjtedOdz dz 2 BORZOdM ( ZOMMHO, dzO
M HsMIsOIlstsydzO Hdzv B MY jyjddvw f sdzkzyj dedz
dzdw 1 dzj e dd {f(sHejsHEStc @O YYW B sdzj dzlstse Mistsis
Isj dz' dets?2 o jdzdyddzj HOoedzjdzdwW) B JIs BT Is!

s50CdB tBEOLEBM®R, Mkhifmsokjls §lstj B datsf
CdBjtedzj sdy MSdr dBjIssHOR dsHj dzdtetso Odzed W
dd2. 1 dOfistswhjj olkjtg™H § ¢ighdydisdm®ded3 dA
Mlsoso Odzdt d3j IssHtsea WOMYJISO Wddz stcOyd sdz
Btsdzj J Mdzsyder j] Majdd Wddz stcOydd, tjh O
ydd dz0 CJ1[. [HAdOSCBt ftddjdjddj {1Isdr GBE
LOtezHdzw j Isvs® Eesydzgmib)y zdes§J dzd @ Odzd W W «
tcOd3j steso disH jdzj 2 d CteOded yder = kfMmdztse d 2.
My dMf sdz' L s9 Ols HdzZw BsH j dzdtetseo Oded W MMlsts
YyJdzr 2 twWH tOBtsls, o C(tbtsterna ftod twOMmMyjls
Hyded?2 Jiflsigr o jtotsWisdatsfilsds j 3 d5j IstsH ' . [ H
fMssn OMisdyujMSdrE dsHjdzj?2 otLddSOjls vyjd
Mdztsy detsmist ¢ fsdzZzyd dedv ( dzslsdesiisy 2 wWOMY te,
B3 stetso , dzj ej ezdzwtcdz” d3d Wwodzj dzdvw odzd  ted
tcjyd Odz! dz" » EtcOodzgjdzed?2. |1 twHj] t©OBBIS, {t
BsHj zdtcseo Odzd v, thdese Odzde’ | dzO dzgj yvy Is€ 52
Bdzd y J dedz" j, dets o Ists yj otwjdw 1+ WWJjCIlsde d
MdMmlsj &3, dOMssdz ¢t Mzsy dz' 7 dizj  dztlsHE O K 1y
ssydets Bz BOIj BOIsdyj MEtsBz O0dzOdzdL . 1 jHTS
8 Isfpw IstezHtsYy B3Cdj Httsyj mmr fsHBBtO Wk dzs
o Qdz! dg" J o' ydfdzj ded ™ .

JHddd3 dL otLdBtyd = 90ttdOdzstse f sMiste
fplsd &3 Wodzv jlilsimw d R3dds@dgd]js,dzdasij O disfsiHlg jdaftisis f t
Ckffylse jdzdz" 7 dzj 2tetsdzdzr 2 Mjlsj 2. utsc dzOMmdzs
Sdzdztsc s dsH j dzd tetso Oded W W o dzw jilsEitpH j toad dedzy dstin
dzy odzzlstcjdzdzj j, O odzgj Pdzjd WEkdzC ydssdzdtetso
Hydzd wodzwe Isiw., EWtsdsh v Isizdalz B tesh j dad § dzj tSE
Mdzj HEzeE h dd3 tsSBtOL tsd3: toj Odzr dzOwW MmdMmilsj BBO € (
BOW dLoj MsdzOw Isjtstejlsdyj mMcoOw &BsHjd ,
dLe jMmisd 1 Iss COyjMmlsots MmMzsy dsmisd, mMdmlsy
dzw j Bw fp dzv o dzj b Gl ¢ e dzOB dz#

l HOdzdzsdz M st sMmistetsj dzdY ddizdlsOyd
gizh jmMmlsoe © d dzgj HsMIsOIsCd. 1 j Msdidzj dzedz’ dz o
f dOdzt dzOv oL i3ty detsfls BsH j dzdtetse Odad W (
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FctsHdes Mdzsy dz' = ) Chpldiydy deGaizde frifCdd frids, 2 dij s
Mlsoadzw jIs MB B2 Mty dzze MmMdMmisj Bz) . 1 J HE
dzd dzsmils! " tojL zdz' sOlo, 9" HOO Oj d3" 7 BSH J
Ctej sdets?2 MdMmlsj dzj. Y OMsts Brea0Ojls, yYybt i
BzHjls dzj OH Js&g Olslgok st tiz] dedzs 3z dzO H ez ¢ 5 03,
cOCIsjtedMmMlsdS O3, GBI jCIsj.

1 ] BBatsHd B EZf sk dkzls! ftodectsHdsMmls! dd
dzd yj Mlso j dzdes Istsydz" » Byj des¢ fHtesecdasL qoclzj
yd sdzdzOW d3tsH § dz2 Mistetsdlsmw d 3 dagdess cfifs usifaef -
MOodzdw HJj2Mlseadlsj dz? desMmisd, Iss jMis: L OHOo C

'3 Misd M Isj &3 di3dlsOydtsdzdzOW d3tsH j dz!  HE
d2 3d (sBtBNOsNJdB3d) MYftshmtsedasMmisw &sd Hdzw |
ftcOoHBY cBHBBB d2s Jlose datsL d tots o Olfs)ds o the @R Mndsd C
ZOMistets?2 Cj dBsHjdzd, Bl jCle. [HJjdd,
slso j yoOsls HOdzdz" d3 IstcjBtso OdzdVv d5. stetsdzjy Ists
dzr j] Hdzw tejh jdedv {flsOodzj dzdzr » L OHOY st

A kzdzd o j tefyQde eS| dets s toj h Ols 'dzOts Gsuindzd y
dztso | i3 dzd d300z! detse 5 zZOB st © MIsOdzH Otelsdz” = ¢

Aodezlstoj deded | tojoebkdzwtcdL qtokze M dj fots?2 i
Bts o ;

AotsL distsy desmils! tsH j dzdtetseo Olst WdLduj MS «
shdjmw KOl BOIdUd MEB2 VstedsOdzdL Oydd;

AotsL distsy desmils! 5B y®lsis d dzjif Ipts dpetfry f )¢ of @
ddzy j dzj edetsets s " SO.

[ftojH]jddd otsL BBsy dzr 2 Ctckze L OHOY dzj W I
hOJ B = dgj 2tetsMjlsjor &3 &wilssHOB] dddlsOydt

ALOHOYd ftesedtsL © HisB' yd dzaj Wisd Hdzw t
dzts?2 HtsBT yd dzf W dnk oHodzd di tcftietfis e desL. B OL s9 t5

Admmdzj Hseo Odedj ddalsjteW jtejdzydd mMSo Oy dd

ACkzommdWdS Ooydqw MSoOyddz fts da Isj - datsd

Rdzls j dzdzj SIskzOdz dgr | o' ydfmdzj dedvw o dzgj Wlis!

MEts?2 B&OMISd, 80 Jhj dzj 0z20 s © @Lcis@s
Cd o 1Ists? tBdZOMISd EXJ ojJHEISMW,

l ©OBBISOR [58, 59] f(tjHEZOCO]JjIsmw dmht
¢cdd o IjrdtsdatsedyudmMédns ftotsy MMOa dzj W isJ
~dBdud Médas MdMmMlsjd o oadHy M3 MJ22 Ecdg o
ftosH ZICEsMicj HMNlsosdz dMf sdz' L s Odzd W dzj 2 to s dzd
zdetesosydz" § BBSHJdd MBI M2 EZcdz] o SHEBKGEBHL

f OtcOdRj Istetso : sClsOdetse s yd mdzts, WtcOC yd
dzOMmr M jdzgdzr = § Otctse Hd&zW Oo lstsBBOIs d 3] tsticas® dzdzt
B J dzL d dzO.

l [60] ®tfdfmr a0jlsmw dzj 2tesMmjlsjoB2 tsH
Of f OtcOlsdzr » St dzj CMtse Hdzw dzj ftoj e’ o delsGt

30



Mlsswdzdw EyoOmlsStse dBOcdmMlstcOdz! dzf » dzj Wisj tf t
sdzdz" &3 f Otc O d3] Is tc O d3.

s tetsd3g Istsc 5, 3Wvipdizj I Iz j BsO Blztdfldslz [ 2 2 ] 9 (Bl
By sBHICO fodd dagj dzdv Isjstedd dzj udbbsSdm &
stesdy d bkftOodzj dzed¥ fsyj MMOBI ©OL OB ¢
sBl jWdEEj &' cOLsHESBT yd o bmdssdwh dzj st

ltoeddsj dgjdzdj R1 Y H@MOKj W feted detsL d tots o O dzd
dz2" » HjBdltses d fYtsdzj?2  dzOMmilsser 7 HOo dzj dzd
ZOY ©OBBkO dshdls HjC &OwLOlsdody 2, o] tor

14.] 5L By desmisd i f tedefy tsg @ dz v  Isdf Mats dzts ¢
foccdisseo Odzd™ (EEBjONOEdHJE ® CJHEBET

sittejlsdyuimMéd] thmdtser R d

t Orodlsdy dmEékmmise J dzdz" » daj 2 tetsdeds’ = M4
t OMMdBBOItcdo O MmMjlsjor j CodWdekzteOydd d O
dr ©® IbjteddddzOr BGtcOddL Oydd dBSLEBOB2 HJ
Bsyils d LOSCBdydls: mMw. 10 d L dzOdzdw & t©0O
BOdzs B' d2Oh dztsf! kS BSotsHWh dn wtedj dsdts
tcOy Ols . ]l st i3z ttOL tcOBSIsYydec O3 Ml 2
Msotej d3j dede" 7 BBdZcedyj MSdrn MydsGdspXz & &
fsdzdzw Is! fsdzjrLdzr j WEkEdSydd. It d&@dtsecda MM
BesmMisd BEOLO ls Bdtdztseduy MEitsets Qo HTE
B sOWBtes?2, d MBLHOs IsMw Mmjlsd, dzgj oL d3tsy
hdj dej ftcOoHBSY tsH 5B dets BOHD 19 =B d tscif ZW L ] «
o 0dzdd RBsAIWIstcw dzO Ists, yYlsts MmMeowrL:s M BT
mMkh jMise j dzadzO, dMCEMmMmlse j dedz" j daj 2 totsdadz |
csd3 [ 61]. 1 dtodzOvY MmMdMmilsj BO yd dzse §j € O,
dzj 2 tots dzOizEO ts[uf 2z  Gyhdg. 2 toftsCdaisdats IzluCOfr]ls
O tejaoshdn MmMevwiLwn, ddij®hdn dzd dz
sdz SBXZOHOjIs kdad ¢ Odz dg' d3d fr]l]’tsfr]Bdetsfr]
Cdzj ss¢ yJ azso j y4 M sets Isj dzO, i tod dzd
Is toysinfifdgldi MdcdzOdzr 5 dzgjtcoder 5 ff 2lsw d3,
ydsdedzzr MdMmlsj 3z dBsL e O©. 1 0 tedMmizdzC j
ra Bdbdtsedy MSdrn dzj 2totsdztso .
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fdm.idsd&sedu MEd2 daj 2 edz

[ JdzHtedIsr dHEI s Isj d&zO dzj tco dats?2 € dzj Is ¢
dzd BOs Is MdcecdzOdzr o sy On MisjHJdzj ded W

ddzOf Msdz ontsHdz | MdcecdzOdzr ftsSHOBSHWIST
sfmw, ftedyd i3 SHded O ~tBSHT Midte jsdygn ls mw

sfiseo tso Ols ! J et oL Blzy mjHdgddzd.j] sots Gl jO
sdz0O ftcjorhOjls dzj Sslststcr 2 ff stetsa, dzJ
OCMtsdzz Mdce dzOdz Htclzg dzj 2tetsdzOd3. v {1 Ists2

Bdzscts kMmdzsy dzgj ded?2 dzg yJj ded 2, Isj d3 dzj
J
)

.-r:.'

f) ¢

dzr 7 dzgj Qtetsdedzr 7 M ls dg s Hn Js czq tc Lo Its 2 dgds'p 'O . 1
I ®Hds?2 dL it d3 Hjdzi2 dzj 2 edz0,

dzts (M@aCullog-} d Is PP (1§ to Sy J dedets? ©® 1943 ¢.

15

c: T

J

BddzOteds o5 1 dzj a3 dzls ts dx (] d B H.A 1 M lindfdsdz@Es Is iy
Eyy ssds Mistslso j syl diz 820 dzn 1 & ﬁ]B]IBgSOJIs o dzOf t
ZOS k) kb MEBBOttej, §ofdj yYyjet tjlL kzd
L dzOYJjzd J dB" ~ SH dzats 2 fr]d/.dsdz dz H dzcblz?’@tbcﬂa@ fted
nd ks Mmils '

_f(S) ] j(t)+W (16)

Oted bz dglstscdz WkdzSydd of m@ﬂjmxys(t)w.dmotedzr 3
ANz dzS @)y dzOL " 90 sy WEkdSydj?2 0O0Ckde Oyo

1 dkMO 1t e 0O YkdSydwy odHO:

f(p)=1H dz»0; O H dp«0 (1.7)
ANz dzC yd sdzOdz dzOw Mnr j BO dzj 2tetsdz@ d MY tsdz
ftcdojH] d&BO dO tedmizdzSy 1. 8
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Boixod
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t dMm. A Bdz8y d s dz0 dz! 640 #50 (3 Bz @5 OO O 0 d
1 disxj ®) Clsste o ntsHAZ = W& jOlsdiste fdaj GtstslszaPy
a;fntsa dpj ~? EoHSAER fnlzd3d3®l$\/is>¢sladan25te11$im@; fd ¢ dzC
~nSHdsEe s MizBBORFe @Oz df 2 ol SBKOL S
FAf)io" nsHdes?2 fdce dzOdz dzj 2 tets dzO.

l 19682 d&z©®. sf B dzd S s9a OO ttOBBISO A. [ BBL
Is st 15 2 sdz ftojHEZEYJdZ dser 2 Isd 1 R1 ¢ da(
(peceptron) . JHdz2Odts Bxljdzme®d 108MBnsky) d
(Papert) o Mmoetsj?2 GCdzdey [64] 8C0OL Odzd
dZsts §4tehmi §IstcsdaPdzi ety L Otddda’ H j dzd BsMils 8 [ €
[ Odedz" | BetwOded yd dedw Htoj SHBAzj 9 Odzd ! i tcd
fjtemMjfstot-tzbge( mpetceptron), BGHMKGROCE HIS
sdyJ MSd tBMmdase Odzdzesa s G)dzcﬁ1_ﬂ.sfnpotzf13*‘,'3321113112r ~H dzf'n ¢

9jdzadzr n dzgjRtetsdzdzr = Mylsji?2. ¢ OC COC o
K tSHdasMdzs2 dz' 7 daj 2tetsdzde’ 7 Mjlsj?2 BCOL Oc

mMvw Bd&zOMIs! o yYjdzcdy ftcddazOtc®B tklf OHE¥ 0]
tod HdzsY J dz Odze Ste ( Isalgs Algr zny J iz t8 ) jdfdestettsdE)s o |,
&zO o ydmdzy dzdd cteOHdj dz2sO WEkdzS ydd hds¢
dzr o3 tsOfr]l]’thsfr] tcOdzj dzd j &3 sh dBSCdeé (error be

4 Mo te] d34 dzdzts? IstsySd Lisjdzdw, W istcdgOdz
B 152 d30|s;d3 sdud Mk KB dRGBcsMisEE s daf
o ntSHtS Hddz " atsH. J'E@I[slsiiqlslmﬁdkmfdﬂ: i
"HszHth’lsf") UtG;lSBtGOLIZJleI’] I H4] @ Gfptilastsin otc C
dzwe h 2w 5 "O0CMtsdzk" ) M dhyfsde L tso Odzed §
zsC Odz! dzs?2 ff OBY s , O daf ety C @ dAislE BBZY tz dzC y d 5 dzO
sBtcOL tSar0 dzd W

I slRRddBs f stesetsots?, Ndosits ttOMftesMmisteC
yd?2 0O0CIkdeoOydd dzgj 2tetsdzO (W E2dz€ yd sdzOdz! dzr =

1./ ddzd 2 dzOwW W Ekdz2€ ydqw 0OCIsde Oyd(d:
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y=k®. (1.8)
CHjkidzgj SElstster 2 St WW dydj dz
2.ANzdSydv Ajed (L EMYs szudeZJ dzOv  Md
=1 1.9
y_l+e‘p' ()
3.1t Oyd sdzOdz: dzOW fnc[c:dz,lsc{HO
1.10
y = (1+|p|) (1.10)
GH Jjpidz] S slsstcOV € tsdzMmlils Odzls O.
4. 1 df jeetsdzd yj MSd2 IsOdzc j dzMm:
y=th(p) = +2 (1.11)
L oY% dSd fdcdsdH Od dzts? WkdeC ydd OCIkdo Oyc
15

1 r-_

-1.5 -0.5 0.5 1.5

-0.5 -
X

tdm.edeEsdH Oztzizgdd OCIsdeo Oydd

MBIsW tSHddz dzgj 2tetsdz d Mismsej dz o' § tsdzc
tcOMY sL dzOo Oded v , MddzO dzj Qtetsdzde’ = o' yd mozj
dzj 2tctsdetse © MmMjlwa. o byS¢d Ltjddwvwy Otrnd
MdzOIstcd © Ols! Mw C OC Btoete@¥d , ) 9o LCotgld Gjtaldds d3f
dz" § dzj ? tetsdz weodzwe Ismpw EZL dzOdzd . 1t Otnd

Metkff eso Odr o HO O § &OMMO (twdf. 1. 10
Colstste’ 7 cwOW' daj ddkjisls filjd , d tiSk
dz" &sd Mo w L W did .

I dz0d m®ff fetsMisteOdzj dzdets g M Bj 2 flsoj fjls
90j 5 & 3dzsc s dzis 2 danull-lagejpesdgptrnls o gy S dz
fodzsy j & fMazswasd d dd&jbls GHBGSRO] ttOs dzj da
fMedCj 1.10 ftjHmMlsOodzjd' Ikdiser j fjlsd
foshstcOd dzd¥ Wodws sfw MlsOdyj MSddBd o |

34



sdzd o' tcOBOIsr 908 Is tSHdEE Mo S ki detsMmls or
sls ftejH' HEM jets Mtsmisswddw Mmjlsd. tjSktets
Meddd, KOS COC o fddkz B COisHsBEY Me¥EH
dzj 2tetsdztse, vylsts ftedotsHdl § dL 3j dzj deds st
McekycTBEHHbIE
HeipoHHble cetu (HC)

l
I I

HelpoHrHble cetn PekyppeHTHbIE HeItPOHHbLIe
NPRMOro AGHCTBUA CeTH (C 0BPaTHBIMK CBA3SIMK)

l
[ | l [ | l

OaHocnodHbe Muorocnoinse Cetn Copesnopa- Cetu Cetu Moneru APT
NepUenTPOHLI NepUBNTROHL PE® TeNbHHE CATH KoxoHeHa )(on(punga A

{ M).0.sZOMMdW S Oydw dzj 2tetsdadyr & g |

Rdesec sydmdzj dgdz" = OB BISOR wIsj yYyj Mlso Jj
|2 fsCOLOdts, yYybt H&ZY LOHOY ftotsc dsL
isd ftovdisets tcOMftosMistcOdzj dzdv, tBEZY
Isdzr = d3J ssH OR .

I~ n
Q—U:ﬁ_i_

&§L

] HOdzdzs?2 tcOBBls] dMftsdz L s smw ksdz €t
dzlq s2dz" j] HitbmMjylbetsdultczSIskzicdzOY Mo j
My § stcsdal S tots Hsdz d3 M iztsy df te JJH Mis © o dzj dzO
z1d4.

setsmdzs?2 dzOw dzj 2 tots dzdzOwW M) Is Bsy jIs W
e dwdesetsdij tocdzze WEZdzC yde fted MmMstslse |
HJOY OL sdz® dL d3j dzgj dedwv Mmde dzOdzO (
fNd 3Oydv s dEOg ey Hd@scts ttOmyy k
2 d dgj dzddzj 2dze' » ftoj sBteOL SO Oded 2.
OQadls: o odHj WEdSydd [71]:

Y = f(w, + @ ijf(WOj +a VVini)). (1.12)

{ OH d Ofga] diaRd Iste d ydz' 1§ eitfmisei\pdhdd 2 € dzOffy W |
fteddzydt J, sdd MfsdzisstsO®dz o t©0OL dz" = &BH
dzj dzd dzj 2 dz" - ) d © w©WOLde » Mjlswrn ( d3datsc s
Sdedzts Isjtedsddz t 1 A Milsd OMmifiiRd § tcf 3 bz ¥3d iy ¥
ydwdad o tsHdz fndzts?dz,f"' mjlswa:

f(x) = a w;h, (X) . (1.13)
=1

g
g

Fo=g@ Qo-g oN-
&

= W e F o
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tdim. [MesEishds2dy 2 fjtwmjflstesde d Wk

stslstster 2 dMftsdz Lkzjls o COyJ Mmlse | BOL
dzOB ste WEZdzC yd?2. 168 dimftsdz LseaOdedj o ¢ O
CdzOmMMO HtwjHMlsOoadzw jIs tMtser 2 ddalsjtejm [t
f s zdzv todz" o Rd3dAtpCidhfigidsloddsz] 2 totsdzdz” = M sw o,
1
h(x) = : 1.14
¥ repb, - by (1.14)

l dzsBtsd3 Mz yoOJ twdy* dHJjls BB BHdtsd ¢
OB tstcO® 1 (MY jtoddzj dzsOdziiolyr mtsm®dedz 8 BHzBo
dets?2 dzj sftej Hj dzj dedetsylsd tlsdesdlsj dz’ dats W tste
LOfdidtsMmisd By yHE ontsHdz i3 d or - tsH dz" &3
1lIsk LOadMmMddsmis! . 1 tOL dz' = -te@Lidgts(dfxzd daRf- 4

LOd) sedyj ME OV ey Mmdw, Offtssnddioyd:
3" d Is. H. Il dzj Qtetsdzdzr = MmJ lswin dzdeis diad
sBlkzyjddy M Eydlsj dzj d3. v j Mmis COYHM 22 f
MeHjwLydls JLOadmddr § §Jjte) dsjdede’ J (9@~ BH
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odMmdr §J Yjtojdjdedzr §j (o' matsHdE j). J1ted s
sz, yYylbter o MmMtslse jIsmistwiflsfd dfd Ldz] t& Ksols@de' r
B4 ster  MdMmisj B, skhjhlse dws h j 2o rdafifkhts d3ts |
sO0Cdds Ctedlsj tedj ds3, o yYoOmlsdzsmisd , BBy JIs B
CoOHLOISO tshde¢d O dqdjsth jdimMw BEZYOE " jC

s zOommdyj MS ] dzOf tcOo dzj dzd j 1 thd SoglzsHskzts 2

HO®R] orf ydmdzj dzgd?2 BHddR RO0LOSCIKjttdmlsds d
LdzOyjdedV &5 Hickedr jcets ROwOClkjtwdmisds.
LOodMmddsmisd &jyHk -O0wOSkjtdmlsds okd ft
cOy J dzd W B3d Slstsds § sW o d ddsse , L @FHOAY F3OBG df
i Clstster 7
dz

dLe jMlsdzO M Issydetsmls! ¥ H
IsSOdz! dgf = HOdzdz" = ©® TMmMstsilso |
ZOYj dzdw 1 Isdrn iOfc®g drjcdzd j
O ttOo dzj dzad W , d d3]irdzQddefta cOs HLORAD FQ B3¢ 56 H O
Jd OO stetso ftosdLosHdmMw HEk2Isjd ftotse |
d JHddzMlse j dedz" &3 dMistsyded S sz deW sted3OyYyd d +
IsOB dzd y© + Cdifjfdg" te-d dp QlEAs0® Fo rIsatfHEE .¢ & - SH

lted twjhjdedd LOMOE OBz dz®j @3 dzj 2 tots dzd
sBhj dzaj HtojHYtsdZzOcOs s dMmftsdz L soa Odedj ¢ O
J SO, IMmd ylsts o H OdedktusddzS fipdriswid i deJO€ s 5 Hf:
1Ists?2 MmMdMmlsjdgr, MBHjtey O djMmw o BEYOL M j
s JjJ WEkzdBPdEhdazisQM@isds: dtdktslstsddksmls: (s
da&zj e hdafmw ftoj yjHj dzlstsoe . R 1 lstsegts BN Ydats
zzyj dzdv fteo0CisduimMed ftodj dddzj i3" =~ tej " j dzd 2

l sftesfr OHj G o Olsdetsfls d tGJLIdeJlsOlstsa Ot
sw dizd fetml® Jsmw fsMtcj Hilsotsds ftetse j HJdedW

B dzlstseo dz@ dtsH jdzd d Me jtwei 2 dr tjLiEzd s
stsegts, ¢.1. sbdzdktsessteses d 1. R. ¢todesdzr H
ter odzgzy WhkdzCyder d fJted &3 deder = § sdzzydls: f
zd3dzsy § dedY d MmefjwfsLdydd dL dzj ftojte’ o dz
I sz Hdzw W Isj tstej d&BO ¢ . 1 S tsdziise stetso O, L
HoizZw dzjftejter adzr » WEkdS yd?2, Wsttdzdzdtelzj lsmv

SOYHOW dzj fto] tony ge® Y RBY szz!l MdwL OH OdzdzOW
Cbmgsj odzsets fesmlsteOdzilso ©, ftoj HiNlsOadds o

2,+1 A N

F(x %, %) =a héa s ¢ (X, )u (1.15)
g=1  Ep=l
GHJ WIZng\M’Q’hth,ﬁt@JWrIZﬂmmgdwlstJ ssets, JNd
HOtls dzr | B.J. i LOoadMmwik &l o' BSEO Y Iz dzS

ltodd3j ded Isj dz! dets € dgj 2tetsdzede’ a3 fgj BYgs- Is,
9 Ols Mdzj HEE h dd3 tBKOL t5d3:  Mdzd BeteOdzd y
stcOdzMW stcdiz-tlrtcbiz? § tosMistc OdeMmisvaf iedfy o dz' ~
dzZ" 2 o' AnBHAdEs? Isds] WsHtdzes HBEC OL Ol , yYbts Of
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fO0 sfmizhimsedkO ftd dMnYf sd dstdadd . N Edq
prntSHA 7 djlEesdOs BkHjlk HBMsOsYds dMi
WEZdC ydd mCteran+l) tppBls®Odid. tJLkzd kSOl
CHOY ftoddjdzjdds Isjttcjds¥ stdBtetsitss O,
{dz BftejHjdvjls ®&OSMdaOAs datfj Y B dze U 4y 9 dots
Hjd dr & fdzsw s, HefMisOtydy 7 HoY Of § tes¢
dzd W . v Bt BO dzy kZbtydzw jIs dzd o dH dzj dzd dz
dzdwv Mmjlsd, MBLHOOj B2 HdV tj OdzdL Oydd +

df shtse dzsMmis' Wo dzisg By dzff &z dzH O dzd dzls O dz! dz"
¢O. l CtdalsjCfmlsy RrR1 8 Htsyjfmim tBERZYJ ddW
1 OMtes?2C 0O o jMmMse d Otndlsj Slskzter dzj ? tots dadz
dzs?2 L OHOYyd, dZOL " 90jIsmw ftesyjHEZts?2 BE
dzj € Bls stoctgjcifds od@dztoy~ SHiS® HO8 Ols' 3 j dzOj di3sj  (
SBtOL dsy f dedd3) ddetsy jMlsots or antsHBBO . sC
detsj ) ddetsy j Misets tOMMdzOIstedo OjIsimfw C OC 9 j ¢
Isj &3 fsmdzj HS9 Olsj dz! detsets ftejJ HI Wodzj dedW o
fsHMlstes?2C 82 oMt o MtlejlsMisoadd M st
sBkyd ddw ojMmMO Mjlkd fmisjtfjddes MlsOdztso w |
9jClststc " cOBOISTr 9 O0dz 9" AntsHdzEs?2 9 CIssiG.

bdze stedlsds sBicOldsets twOMYf totsMistc Odzj dzd v
B 5 tc @Rdasjcfiptifedzts 2 dzts2 M lsd M fted d3d dzj dzd § O3
dL Oydd. [t thdese kz MtsMisOe dzv jIs yJ dzj
o d dzts, ® 9dH] GC9o9OHEOIdydes?2 Mk 3d3’ to (
HOJ d3F d&3d L dzOyjdzdw d@3dd or mntsH dzr = Md ¢ dzO dzt

p M
E(w) =%é a(y-d)?, (1.16)
j=1 k=1

CHjY TklsOVv ¢ Rl HBizikcdds®ts o jClstc® W OCIsdyj fi
Zzyj dzdzr 7 dzO o' HAH | dzj 2 tofs dzipe®  hpj SO s M g oo
9] CIststcO;

d) iklsOw Ctsif Sikjcdds@ts o jClsstc® Istej Bz j d3f
jjets SBEZYOE N jets 9 jCktsteO;

HteOL Bj edzgsfls! BEWOE M jets dgdztsy j Mlso

[BEYyjddj Mjlkd tBtcOdtets ©OM{tsistOd
Hes hdn s jttOyd?2 [61] .

1.1 " BteOl! ®GYjtjHdEzs tBEYOE ks Otk ¢
f SHOI! onBBHMMSE2 ojClktste dzZO o~tH MmMjlils(d.

2.1 " ydimdzd s or AtsH Mmjlsd.

3.1 rydimdzdls: t©OL detsfyls! &) seH R oy Dis i tedg 6
(Yyjdzjor & o jClstetsdy sBEZYOs h j2  Oter ) .

4.1 sHC stetej Clsdteso Ol o j MO fMild kOS, 1
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51 solstewlils! hOed M 1 8 4 Hdzw COYHBC
Mo O HEts Isjnrn fte, fTBCO LdOyjddj yjdzj ot
J d3dzj Btdsty dzv .

1 OHOYJ?2 tBbRZYJddw wWodw,jlsmw diBddddidL O
r dzw d3ddzd dsdL 0ydd kOSdres WEdSyd?2 o Isjtsted
sdo dzr d3d MydlsOs smMw GCteOHdjdalsdz j d3j stsHT |
sOdets gdetsy j Misoets BsHdWJSE OYyd?2 Odzeg sted Is diz3O
shde ¢ d: d3J IstsH mMfzmM¢ O RS M tow 3 J dadz"
[ 4 0] dif Ot DO [ 74] ; totedMmisdud M&dJ O d.
Quickprop [ 76] d Is. H. Il sdzjJ] fssHtctsB dzts g
CzOmMmtse d Odzetstedlsditse dr BBERZYJjddw ftoj Hf
77, 78.

[JHdzs dL 90ydzgj2hdms Mo 2 o Mzl ht s dztzfy
sBtsB N j dad © fsdzlzyj dgdzr = L dzOdzd 2 . g j st dz
Bdztsy J Mlse ] BEyoOshdrn orsttei | zdjldPlsdtcl
fsHOYJ d2O0 JjVY 9ontSH HOddd n Slsdtsmwh da mw
otsoOQoahdrn dzgjftsMmMtcjHMmise jdedes © ftesyj My tSE

t OLHjdzjdzed] HOdzdzr » d2O BEYOE N d] d Is
MisOo dzj dets 2O twdMmlzdzC j 1. 12.

tdm. t0OLH.dzj dzdj H Odgdhyls:o Q2O § SH Bdzts

[ dzsy JMlsoes HOdzdz" », RO CBbtstesds Mydls oy
oddzts, t©OLBdIs ¢zpl, | &fHodgdzts ylgj s 0@ frfiteamiistO o § 1
toj H! Bsy dets o Hjdzdls! tsftejHjdzy dedetsj  tsH
g4, dMftsd Lkzjd" s H&Y ojtdWdcOydd Mmisjqj
SlstsBtcOY j dzdWw Mmjlsezsy jlsizj figydes @b Mw ¢ OL C
ZOC s dzj dzgdw tBEZYO¥ h dR HOdzdz =, sseHO ¢
HOdzdz" n, o9 ntHWH Y oty ddgfrsjddls astp jCdety .7 HQLR
tcOCIsjtedLizjls jY otLBoydtsMmisd Hdzv tBBH
dz' §, o~ tpHdUl d Hisazyde" B Is! Isdf dyds &3d  dzj
[65].

UG kZOMdes [ 47, 66, 67, 72, 79], d&Odc
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dzv j Ismw tsftej HJ dzj dzd 4 te@jy? tsEHAD ds A B® 2 Mdgtede &
ud midgjd mdzO© Mmdzts§ 91 OB dizj R Ajslstfpy . Is j MdzOW Mo w L
Msoatsds o jMmMtse Mjld d StdzdyjMmMlseotsdy sBEzyoOs '
Yy dedwWw BTM dzts Istsdz' €5 L OYftsdBBddzOdedj tBEZYOHE N
Bsedzs BT s Py B3 NI BEESH MEyos, ¢0O0x
o0z jHddMmise j dzdes iz B EYOE M j &3z o j Csstclz.
MlsOdzOo dzd © Ols! HOdgdz" j, d dzgj BEZHJjIs tsB dZOH

tcjlsjddy Mismtsedtsmisd teBtBh jddw, Mjl! H
dzsds B ERAgOHzsy j Mise |, ssecHO 9ojMO BEHEIS
COdzr dzr &3 9§ S Iststc O3, O ¢ dmr MmMkOlsdMmisdyd M¢
ZOkzydes?2 dzdlsj tcOlslztej] HOdzdzOW fftetsB dzj BBO L ¢
I Mis OB d dz' dzts-frpisadice (rau® B & ¢ . ] 6 OW dyjdne oMt tw-dzc:
Mo desMmisd dzj 2tesdedets?2 Mjlsd ¢ BBBH jdd® ,
ftcj HMIsOo dzj d&z2O0 dzO twdMmMbkzdzC j 1. 13.

YyOfflsts HOdzdz" | r~rOOCIsjtedMmMisdsd dzOL T o O
BsHjdzd. 1 jJR2tMjlsjoOw dsHjd Mt Mdsy dt
sBdZOHOjIs HshRERQdZY d3c¢f dzte  sdzzyj dedvw toj L
stsydesmilss 8, O dzj 2ttsmilsd M LB Istsydats?2 M
mMv oL@y dshMisd OfftesCMdBOYdd o' B Stctsydz
Yyjdzdw, Odzeds5 798Frfitting) |
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dfm. 1ts®$q’u4anOW d dzdzt MlstcOydv MY sitse dats
Oftedd3j toj Of f tets€ fiyd &30 y dipdzdt HS distizi3 jBtdsddis 20 ]
Ctsdzd yd Mmls o W dpjOo tefsitlzeas, ) ¢ sdzd yd Miso sdzj 2 etsdz
Codzduyud Mlsots dzj 2 sdzts o
ydztsy detsfyls:  dzj QtetsMjlsjots?2 dstsH j i dstiEtsy j |
1 BjlssHBe OolstsBOIdL Jtetso Odzdetse s ff sfistc
rete® MtckzClskzter dzgj 2tetsMjilsd L OC dzt yoOj sy
drMmM¥ HOdzdz" = dzj sBrtsHd B f sfistesd s dzd 2
¥ LOHOYyk ) btojBlkj Bs?2 It §dathflczdsdzO def st

40



MstczS skztots 2 . vt Btso Oded § d3d dad 3O dz! datsfyls
WOSCIssdz, vyt dsHjdz M d&j d hddz ydmazsds dz
ds azzyh dBd OffttssdBOydsdads &3d MY smiss dz
dzi j HtwejHftsylsdlsj dz® des?2 [ 77] .
sOC Ekxj fipls,d3j ayOulzjsdzw 6 Is Ho O tOL dzd ydz n
LJtctso Odzgdes dzz tsftcj Hj dzj dzad®¥ MlstckzCIlskztcr :
1.1testejydoOdzedy dLBTM ssydes?2 Mmjlsd (pr u
YyoJdlsmw o EZHOdj ddd dzi mMkh jmlse jdzder = MmawliL
yd mMMmd ey ddw. RAOUJ daldstesAsh ldf detdstayej Gnopd JdaD L
2.1 Ot Oh do Odzd J dzy 2 tetsmy Isd ) ftesyyd MMy
rithms). g lzls! HOdzdzsets fSHABHO L OGC
d deser n 1Ldzjd&3j delstse o MbstckzSlskztclz MmJ Ist
sdzsedd f tetstc] X doo Qaigrp™s IsB-M 4 ¥6H5Q ¢ Isrfiyw, 7
[65, 68, 82] ©sfdmOd Htkzedj &Bjlstt
4 dzd w .
RN sdz' L s Odzd j 1 totso g totey dzts ©Ezdzfzdats 3 Jsfipl
d dzd , s0¢ WO O@Oa®Y , sOEsHEfy ] Glsd
J o5y dzts j o daffdmsigtg jrHsfiplase | dedets o Y tetsyg Mg
s dMmftsdz LEzjlsmw Hdzv s jtcOlsdo dzts?
sBtsBh j dad W . ltesyj M wBERZYJ ddw .
dfdw j smv 5 dBe ¢ 4. M B udeled ddztf Yo § ) ©
tcj b detisfglisB N j dzadw dzO 1 Istsdz f SH dgdetsy J Mise j
dZ2Oyd dzdvw (ddzd dzOydzjls o tsL OMISOIs! ) .
2.RASECHO dtsydes dLBjYO! fjtojtsBlzyj ded
dzj dzdv EkyjBdzr » GBtKGOL Yytse, HEB Qo dzww § fsB
Yyo?dzlz v H 5 dz¥ ZC OL Odzdztst@ O Lo j tldagdy d tlztc J H iSO daf
sBkzyoOs h jets o) ClststcO. Zkzds HBsdzy jdz HisSB Q9 dz
Bze ojCItlz, dqdzOyy Mts otej dzd dzgj &3 dMmnr BH
MisOIs+ B Is! " OOCIsjtedz d3 Hdzv tj h Oj B2 1 t
1 BdzjJ] foHtesBdzs M Isj tsted j 2 tad@CAstaftsup) ipfddfr
B OMYJClsOBBd fteddsj dzj dzd¥ R1 & BSY dzs L dz
77,78,79, 81, 83].

wma-; goo-

'_&=h(DN'GJ~=R5f‘ [7;
# "8 N§g—
Qe F-TF G N‘_
(L)
g 5

RdzW SOy tsdzdgd Mlsj s , ¥ 0 dfgij Ocdzdz) Rtetsfmj Is |

5j o dsdsedd

1tsqa;H;d3 COlCd?2 OdOddL 1§ tEd s ddd
Bj2mjlsjor j Isjr dodeyakfd.shdsd®dls s jsjd
dzts dets & d dz;?tetsddeIstGd30lso[Qq’ o foddsy j ddW
& n Mikj2 dO fjtehsdOd d' 5 Stdif' ¢lsjtcOn
B MCsd C$65 HjMWisCse SCwoddBjteuimMSds d e
CcORBd & daj 2tesd BBJSOBSEED .

LJjBsfOCjlsr ©Bh jets dzOL dzOYj ded ™ W o dzv s ks
& k. | &Ohj2 MskOdz ©OLKOBESOd kOGJ,
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Fdzd o j emOdz! detsets dzOL dzOy j ded v , ¢CO¢ NeurobP
¢ s d&3f e€Ne(ir@Shell[10], NeuralBencH11], NeuroOffice[14].RL L OtckzB j ) -
dz" n dzOd B sdzj | gL o J Mis dgr ftosHiekIls $SHAT S
StatSoft Inc [82,84f Mo tsBBH s tOMftesMistcOdzY j d3F 2
GOHMEBEts kdzde JtemMdIsijIsO [ 12] . Il thdtse d
f tetsc tc Odzdzdz" J ftesHEZCIST i tc JB1 dz© dz@2) i O dzdz" O
sBr ydets dMmf sdz! L s Isimw Hdzw e HME OL Oded 2
dzr = .

I sdzr "ddemlsots dzgj tesf OC jIstsoa ddij s Hclk
L s59 Olsj dzw dzfj IstejBlkzthd2 L &ZOCBREMsa O M W
HOIsdz" 2 dzOBtstc o tsL sy dedAR joeBd B e Pis sig O Ay
G dz0L dzOy 4 dzd v , o Cdzg yojls o MmMjBw dgjlIstsHT
9mnBHAd = HOdMd ~, BHdEk ddd dinmhéisd ¢t §C
oL Btsy detsMmis! ¥ o BtstcO® MlstekzCIskter dzj Qtetsmy |
ded v , ftesmisr | MOz @ ®BFROwzdzr BOlse OB
dzdJ tjLbkzd IsOlktse tOBBIST o sfikzdwtds = W
1 ss6 ts, Besed] dzgj 2esddBB3BdIsOIlstster 5B dzOH OF Is
aBzqd , dzOff ted d3j to, Neur oPro fLotsdzw jliIs { tsdzkz
Neur al Bdamavh Isf s dzj cedtetso Ols! lslststce Oj d3"
ftosctcORBBIJtetso Odzdw C++ HAzW BEzyYj dedets?2  dzj
Isj dz' dets?2 dJdeh sted3dOydd  dzj 2smilsjoats? d3sH
d3j & Neur oPr o, STATI STI CA Neur al Net wo
Misdizfitdsdzj dzls o j CIststc® o ntsHd » MdedzOdzse .
f OCjIsr dzOyJ dzj dz@ dzO tjh jdzdj ddeh stedzOydts
B3ddzd f sMtej HMIse j dzdzse 8 kZyoOmlsdw §tsdz L s9 Olsyj
By desmisj 2 Hdzw WEkdSydtdzdtectso Odzed Ws dzdz” Ants iy ls
MdMmlsj d3 tBttOBBISCd HOddz -, mMtsmistswh da  d1
OHOf Isdo dzts dzOMIstcOdo O h drMw dzO o dztso ! ff tsf

R dzfistclz d3j dzls T Hdzv tcOLtcOBBISCd dzj 2tetsfj
Btsdzj J Mz dzr d3d flosctcOBARRdzr d3d ftotsHEZCIsOd
BslsydSkz tw©OL dzssBtcOL dz" | Miej HMIsa O MtsL H Odzd
dzr di3d tlsdazdydlsj d' dz@ 3d yYJwesOdid  stsets o dH
dJIsfmw twOMh dqew j dssmlis+ , oL iItsy dets s fMtsL HC
tej " Olsj dzd , Colstster J] dsclkzls BT Isfmddnfist) wiziz asts
cOBBISCd dJda¥W stedzOydd, oL B3y dets M is ! mMtsL HO
md milsj d3r Hdzw teoj h j dzd tcOL &z ydzr = §ted § dzOH
By des ftedo jMmMisd fOCjIs Hdzv ftshistetsy dzedw ¢

J
Is
tcso OdzdwY d BBz 4 G dzkz
dz

[ 13] . ltedd3jdzgjdzedj +Isdrn fJBSC OB (8 0ftctha
BSCtSGts L dzOdedw o3 IsSts+
vsO0Cdd3 SBteOL 503, ddzj 2¢O f e tcOdzdIde -

Zdv fdC&OHd & LOHOY mMddEkzd " ydd d §sd
Bryd HBdzy dzO or" BdteOls! Mw 1€ Ml tadai§) deris @dz!
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M tsdz! L s Odzd W R dH I Solds ¢ HaisktigpgHaiARls * ff tdijsiz] H 2 8
ots2Mmilse O] :

AdzOH jy desj WkdCydosddtess Oddj o MtMmisOs
(Re) ddzd MmdfMmisj 3" EftOs dzj dzd" ;

Ao flstcOdo Odedj dzjtesMmjlsjor i wBsHEd)2 9

ADolss3OIsdL qtetso OdzdzOW B OBISC O H Odzdz
fsdzt L s Olsj dzv ;

Addzls j oW j 2 dzOw yOfmls! dzgjtesmjlsjotsets d
RZO d20 ftsdz LS Olsjdzv, dzj dqazde NP jets M Jjydc

AColstsdBBOIsdL Oydw ftsmistetsj dzd W, sB Iz yy dad
dzd 2 Wetsdz MmJ Isd ;

AOalslsdz,G)lsc[LOuc{W dqLodzj yjdedw L dzOded?2 dL
dzdh dzgjWisjftesdzr Mzso ts?2 ddaW stced3Oyd d ;

AUJtGCf'[SHCfl{JfF]QBJ Hts tsBbkyjddd daj2tetsils
Otcrndlsj Sskzter Mmjlilsd;

Acjdej cOyYdw tjLikzdz sOlstss o WittdkOlsOnr,
OdzO@zd MIsOdzH Otelsdz" d3d Mted HMise O], dmf sdz' L
ots?2 G iBdzsedd.

ltotso jHjdedzr 2 OdzOdzdL Mmkh jMmlsekze h dr dzj =
dL o hjfjtej udfdzj dzdz’ ~ 1 tots citg @ d3dgda’tsmo dkj tiscB st
i slstcj B dats| i B)Wiz)3 dzdz" ~ 1 MYy jtedd3d dzlstsea d & A3t «
STATISTICA Neural Network.

Clsts kdzdo jJ efOdz! dzr 2, Codigdzj ey MSd2 (o
oL B3y desmisw dzd d fsLosdwels {WWJSCIlsdo dzts
tcso Ols! dzgj Qtetsdzdz § My Isd. Igfigwe Cas'diig=isr @y WIS t
dzd yJ deisdi3ilzj ey MS se®dd My sz’ L

1 tod d3d dzd dzd 4 IstcOH d yd ts dzdz" A Bj ssHtse
fteslsj COshdrn o HtedesHdz = d Isj - dztsc j dzdz' -
L dzOydIsj dz' dzr d3d stelzH dzs s w d3d , 9" L-9 Odzadz
ftosd3 Mzso 52 dJdeW stcdzOydd, vyt o dzj S slststc
dMstets2Clk Hijbjtoedidddzdtotso Odzdz" = OIS d@ZOIsd yd
B Mzser j Bl jCIsr 9 Cttslktdj Mstd d MM
O dz2Odzd L dzj 2QtetsMmd s '9f: sjrdesdzsc d?2 f 5CC
d B d&ZOHOE I hc{te Cddsd oL @B dzsMmlsw d&3d
j OGO NS EOd o O g j MY, didbOydiddz j  d
?hhdqugd" d?dBOE tsdzdz’ = BsHJ dzj 2 dzj
tc s nW

d
d
74 o]

(] CMhMd dsq telze h dzC yd?.
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2.1. uvimbtser 2 fhscdsL djsOszsuEasctsd ¢f
tsHd OB Y) MSsets Mddd ks d &t
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I SOy Mmlsej { tcd dpjdus® jtc @fpwj lsf@ntfde@z' 6 z j o3
1 CMY J ed d3d dzls Odz! dz" § H Odzdz" J Csdif d&zj S MO k&
Isj ndzdud MCdr cdHOo dzd yj MSCdn  Muf@esdzpzizdives +
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tdml 2dteddjtc S jtoddsj dzelsOdz? des?2 1

yjdzwrn tj OdzdL Oydd fHtejHMisOs dlsj dz' dats T
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