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INTRODI.]C'1'ION:

uloIlal I'irtlrrrci:rl clisis irl ]{)(}S rilttclt tcsLtllctl irt ir riclrlicrrn! r)l qtncrirl iru:;rr,u:' irLtr\tltr'., lil,rsl ,orrntnes

tltlreL cou|r1r'rr:: i I lt.llri lrl & t{ci|itntrr. l(t l -l j.

ln thc Llhrrllcngcs lrr (iLrlral l:crrnt)nr\ scnrnri.r'lt'lhc l.lrt;, Larlton l'rrerlre i'l,rcr,'. \( lil) .lrrl'irrt,r. orr
'iltrrr's.llrv i(lrt lllli)l(rt Sri N,lLrlrtrui srriLl "lrr rl)i)S-l(10,) rl stiutc(l rrrtl, l:uri,l,r \\t lltrrl lrrrir' ,.l.rr,r.lr1,g,il

utlttttItics rictc cqtnlc stttc tltttt tltut cottltl llirss tltis Ircfroti l,rrt Ilrc e,rn.litr,irr. i]lrr,le,l i ictir'. llrLur .\s rr

t0sttlt. cotttul,,ilttr l^,trc,cs lcll ancl lrtulo:resiir:rlsrr lcll tlru ullccts' (('lr:rrilr.r. lr)lr,r Sti \lLrlrrrri \rrrlc(1 lltill
Itl,loncsnt irlsir ccr'trtittlt l'r:ll tlrc cllccls ol' tltrs ulolrlrl ur(rlr{lntrc urrsis Vrrr ir)u:) u\[]()tt c(rn)nt,)rii1l!,5 ll]
Itt.lt,nu'tiir tti ,1 ,1a ltltre cro,t r:\pc!icttccil rrclrl.cllrr! ]lriuu: irltir'lr lr.r,,! rilr.i,.,\i ll,.L,n,...r rr !i,inrtlr(lrl\,
c\ir()tlj lt()i Ior) l.ig. t( ltirn.lr;r. ].ti l t,t

rdtsis. i,lle Lrl ttltttlt rr.ls tititt thcte ttcrc scrcr':rl cr'ulp:lnrcs llr;rl .,rcrc .le-lt,t,-,,.1 ir\ 1 l!ri rli ,,l llrc crr:r.r
Cotttllltttie. irLtt bc ltstctl litrrr thc It:tiuncsiit Stocli l.,rclrlrnuu tll)\ ) lr,.t'rLLrrr' llti, rrrnIlll', ir rrr :r sLlrlr, ol'

l()l()i 5ulrs1i,) (llll(,i. s{.rtcs lhal lr srrurlar (nsls ()orulrc\j itgilt) rn lirl: 1r1,,,1 .,,i,,[,;11 u.r)r]i,rrt! lr, rillt.

lnter:lrtiorriLl ltelclcce! i{csclrch.lounrul I tl'\\,\r.rosL'ilr.rhcrs*ur.ltl.corl I \i,l lh.i.;ue- I .lLrlr lirll lI1,)l
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itrc still lorr lriglr lrnil thc L'onr1'ro.srlc Slock I'rrcr: lnrlcx (lllS(it irr liil5 ir'll Lr[ t,) l] lilt), r(rlrlrlrr''l t()

201"1 . In tlrc ntr.lsl ol tltcsc e<.rrttlittons tltu lttrlortcsra Sttrck l:re huli:u il'tl:li rtrrrr,.lr'ri r '-lcrlr)r' nl \ir ju. ,)l
g, 1.1 c 1.c11c ll1tjif . i-.l,l,it.

lir l'trr.l ()ul \\hcthcr Iltc r:,rnt]rlrrt\ rs cxPclictrcrtt,-t littitrtciel ilrstt.css ()t'n(,1. rl 1;rl,u.,r 1r1L''i1, lr('r i rll()n l lr.'

Prcilicti,rn ,rl i'irlrlcr:rl rlisllr:ss is irt(ltLcnccrl hr tlte tnicri, IrrclLrr cl llru e ()nr|irn\ lit,-.tt'r:sst,,rr r i l\iLi,r ulr i!

ur|lrlrlr:Lli u('lltJ)lelinglr rlutrlrur,,i'elrlcttlitttotil)r'()rici:!:)rllLut!tltclc;tturt':1,r,)......r]ittr ..ct l'l',1,
'i'lru Irlst sllrrl\ ()l'birrtLrlrPlcr uirrrrcrl trrrl l;t llr:arr:r'( 11.)(r(rj usc!.l ln lrrr 1-tcsl i1r.r,l\ Lo .\illriild I u ',r.tt ,

iljtl trot ittclLrtlc Ilrc slrrrc sizc o1'thc ctrnrlrirrn sorrlu hrir]lir'rrPl lrn.l nrrt trlrrrlir rrl,l

nLr{\\(rtl\ il..)Jr lrrs l lreltu': lrreilrctturt r'illc Slt)lrlilr rcstrlls rrclu rrlrllrrrrc.l l,', l.inr r l't'll i I ;. rt,r ,\: \l,Ji1(tL
(ltl9(rt. luzr, S,.rn. & [icoglu. (](l ll)^ rrttch slroucrl lhrrt l\cruirl nctirtrrl. r'csrril' rr.:. hcltet rtl l))r,,lucrrll ilr
llcgurire\ llr:rn strrtisticirl anulvticitl t,rols .'-,
i\NN trse.l lor tltrs rescirluh is IlucLpr',rpaurrtrrtn .Algrrlrtrn liackpropirrlrtlrr)rt rs l sttpur\ t'ir'!1 lclrtrttrtg
lrlgur'ithnt ar)d i.s coltilnonlv uscd br' pelccptrons rtrth nrultrplu lalcls trr rrltur the riuiul)tr u,rrneui.'.1 l,' tlii

usill* c(lntl)lrli)llr)nirl illtclllltcnce Pl()\jrle hcttut l)tcelsc fru|cunl;rga\ llrrrrr ri.rIr-l \lirtl\l.l!]iil lrr!1)rLlrlll\'\. l.l

;\rtil'rr,ilrl Ne trrtrl Nctuilrk (ANN) ts an iniirriuation Driier::srnl i\:tun ,ie :rrrrail Lrr 11,,,,, 11rq tirrre irr rrrlr,:

lteltt,rtks t:trrr leilftl rt rittur;t.icllcttrlcrtec ()ti lllsi()ucirl.j;rtir. ttltll\)Ut tllc ltcrr] 1L):itl!r'i iil),tl,Iit()lrllrrt('trrrrrlel
lltirl urrtt lrt;r]..' rllrltr .l!elsr,rrr;

LI'I'E ITA'I'I iRIi REV I [\\':

I:iruurcial l)ist rcss: 
.

st.llelllcllt llottl Wltititl'ef il919). \\11tcll stittc:i tltll a corulen\ Jnn i)e :iriil to lr:, rrr I iirrrrrrerrl ,lr:trl,,'r or
titntttcttl tlrllicrtlties tl llte urrtttp:ut| hirs ncrllrlrre )tr:l l)r()lil lirr :crcrirl rerns

Finlncill llltios:

tlltr-strlrtcll)t' ltcl)([ PittIurrt l:lutrtuc- r'islis lrrrrl 0Pllor'ltrrritics uilire ltctl l,r (]te t,rnrir.rtr.\ rriiilL.t.ILrl

Nculll )(clnollt:

ol An-N. i.lrsrrtl trt) thc itr |rrtltcsis
rr ,,\ sirrrplc elctrrcilt clr]lcrl lr nctrrrrrr is l)irrt r)l tltc irrliirntlrltorr t.,crrrs l-.t.,,ec:;,.,,1
lr 'l'ltu: 

r'rirr-1rt:Lrllll'r'ulillr{)rsl)rl).l'ir rrcrrrrrn ttr irnrilhcr'na'r., oilll J,ulri l,,rsr.,l lr\, ir .r\rrir

tLr tltc rcccr', c,1 irrltut rn tlctclnrirring. tlrc rlutl-rrrl sirrllrl

llturrrat iorlt I l{e lclecd [{cscrlr ch .l()tuilil I I \r't!'l'.rosoil rchcrslt o rld. eo ru : \(rl ilr.. ir*;uc-l.,lLrli : lS llli)l
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II,IS[,,\R(]I I N,IIil'HODOLOG\' :

Ilcst:trclt l)csign:.l'hr 
r',:scarclr niutlrtr,.l rrsctl rn this lcscl:clr is rlLruntitaLivc lusciueh rlcthrrtl \\rtl1 rlu',rlll)tr',c rll)l,rr)i1!ll

Sanffi$: ..,.,:,

lhc dlrta rrsc.l in this studv ucle titkctt l'turn tlnartcrll rc|otlr llrrnr ll nrrrrrrr,.l \.rlil e r!llllriLru!i, llstull r)r'i lliJ
Irrdoncsja Slrrcli l.'1uh,,,l,-lc \lllr rnr.l li rll t,, l(rlt (jotrr|llus inu,lirr.l.,i rrlo lrrL, !l"lri)\ \lr\tr J.r\.rrrl n1)n'

rlisllcssr l'ltr'; urorrIinu lrsc\ il stillelrcrtl lirnr \\rlrilrrkcr i lu)()')r rilriulr:il rl.\ llr,ii r L,' Jr|irr'I. -l,rt l,t :rj.l 1,, l.''
in tr lirrtrttci;rl .li:;tt-css r)r' l illilrlcrirl rlisltcsr il'lltc c,rtill,lirrr lt;t.; ne!;rlrr c ncL Irr()l rl 1,,t ';c -Lrl r eJl..

Intlcpr:n rlrn I Vuriablc Dcfection:

s0t ol'\'iu'ixl)lcs l:rclonairrq to clu.lrrdin (20 l0). that is pulcerr,c!l t() i)c irlrlc trr tlertrrbc Ilte ttttct,r urttirl't is-

Bacliprripir grrlion Algoritirln:

liigLtlc I slt,,rr i llLrrr llrr::rlgr,rrllrnt rri'rks srnrPlr 'lhi.; Nctrrul Ncirirrrli l)l-(ttul\ rr!:lrr,lrirt tlt.'i ',.,ui:,,r,'

Datil + Nornralization i -lrainingI 
lcstrri:1

i\ctiff:ilion l;'uncl ion :

ir, l,irrrer liL.urutrrrn lltlcntrlr,/l'{llilrt,lNt. thu ()utl)t( ritlttr: rs c!luirl tr) lltc trrpLLI r;tllr'r

},=x
b S:;lrgor.l l'lrnlr'\ ljrrrrctrorr(1.(XiSl(i).hirsln()r.rt!)uttlrlrre rnthctrrrrqc(rl iltr) I

\=[i\r="-
I i, -r'I\

\\iith the virlue ol'1' = nl'l:i)[ l-i(x)l
c Sigrrs,ri.l llrl,trlur. l:rururtiorr r'l i\NSI(ij. Itits ln outirllt \itlttc ttt tltc t'uttgc,.,l .L t,, l

*li -.. r, -4 T

\ = ii\
, +,, '''

d
\\/rtlt rlrr rrLllr..,,l t'(\i - : I I."lirrll )-tirrl

Nonn:rliz:rlion Functiorr: W

rlr:tulrtur.t,l,l:rirrlllirrnrlltclrirrlrtlsrgrlor,iaclirlrliirrtl.ljtistrncrrtiil. |)rr:inltlrr'li,ll,,riirr,J!riluirtl,)ll
1,1= __J-_-ii * ([ _ L,) + Li

lrrlrlr ',,llrL
Ittlilrtt nLur tr.

Y, = Ilrc inl:ut rulLrcs is l)on)lilliz*l il'crlr-ratirrns

)'t = Irrrtrrl input r rrluc

)',uu, = N'l.inirnr.utr irtpttt talltc
) n,". - Nl;trirttttttt iryut lalLrc

i\ctivatiott l"uncti,rn :

tltc ttlrirtilrg lrt()cuss 'lltc utlcctivcltess utttl s1'rcctl ul illtiulllt,.r !(tl\crleuu!'()l ll,,,r tlluniltl.r,.t,,r,lritrt 1,,
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tltc rrt:rultt., ll:irt cln [rc lirtutLl ut \4irtlilh. ant,rrtu rrluclt trscrl rrr tltrr rlr]rl\ Jrc

l. Glutlicrrl lJe scgnl rrith lkrrrrcntulu (CDN'I / tr:rilgrlnr):
'l 

hu tllrirrgJrrr nrctlrrrr.l is {[re slrnc ls llrc ut'irtlicrrl rlcsccrrl. il ,,nlr rrrLls ]lrirnlrrlillrr llr;iL rrllori: .^,\'... I' r-., rr i

lltrr It I

.\rr1[,"nt c .\11 li e p ct clt lr,:lirlc * i I 'tttcr.a rp 11l..

,\lrlk,.nrc .,\l.l/r a pt)clt lrulirrc 1i I nte r,,.t/j jl,
,\rr.j,.,rtr:.'',ir i c poclt lrulirte I l':trc.crrp lrl
,-\b l.i-nrc'r .\, llepoc/l hcli)fc,- I ttte + (r{i l.l

llt,rr,clcr,rilrcrrlhc\irlllccp()ch=lvllrrcchilnltcsrl:;ncrglrl ,.\rr1 =.,\rij-ttrt, ltl
b. I "ci enhc r rr - I\'1l.rrtpt;i rtlt ( Llr,l 1 lrrri nlnr t ir lllonlii]rl

Stluctu n' ol' Ncural Netnrrrti:
Itt lltis slrrLlr. lr uonsislenl Nctrlll Nctrrork slluclure crrnrislinr ()l iur nrl)ul I.rr.'r ',iili, II ncrLtr,tt,: 1,r,.' lrt,lrlcrr

sturh'

Itt lcDlrt ri.rrr, r I Il.clu'r'cr,J Iics(iltc Ir .[1)ul llir I t \r11'11.r'er0lrt'clrrrrsn orId.cont r \.irl lh lrr:Lre - .i.,lLrlr lr,l:l ]llll

iti;::: r t itltt*t

0ata Divi:ion: Randonr
Train ing: La.enb erg -lv'!arq uardt
Per{lrnxnce; Mear Squar*tl Etrcr . ,,
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l) ( i,rrrl in (ltii slLtLh i\ l) Iiir I

i) ShLrrr.lts|lltistltcljc(lrclre\L)l N4Slrclr;rrrucr lntlr::lu,.l\ ilsillulllL: ,lel:rrrlt .li, '' i,lrrrlrr:.-r
-ll llte lirrre tr,,l ol lcrrnrut- Lrsrrr,r. l li;\llil ,\l Ilu. lt.ltult,,n lj llrq lir:l(:il leru.r,,r,l I I rr lt.ltr rl

luiliPt oPlr,:itl j (itt t t lt lttj lig lll ()Lrcss
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n ol'rr'ltcthcr the lirlcc;rsl rcsrrlts lr,,rrr tlrs nrl,lcl cunilnrelerl llrrnr llrc'lcsling lhc rlirtl (tr nre;rsurc lhc vir

thisrrodel isrnuchastt.I,375%. ltshorvslhatthisrnodcl haslrccrrublclo|lcLlicllin:rrrci.rl rLslrcssriell lrtt,ntthc

DISC]USSION:

sccttrl in lti I S

CONCI,I;SI0N:

'lhu lcstrlts t,l tlus sttrrlr sluterl tltltt llr l()lE. llttltrtetti tlrslres: \\irs ni)1 .rller'lt,l ln ;r .,1r.1,, .rl,i,r lrlr.
ucJ].rtcssr's ltt lltts sltt.h lltctc iitc alsir sotlc \\ui)klrcssLr\ rluc to tlre ltrrrilrLlrrrr',,i1 Lr':clr.lr LlL, ,,ll, ir rrl
tru:tlittcsscs trr Lltis stLtrh t I) lhc siurl)lc rrsetl rrt llrrs sttrLlt r: rrrlr cunterc(l (,ll L,r. \,.\rlrr,. rri]ltrr'l\ ll r'll]rrilir.

sttldv hit\'o n('t tul)r'cscrtla,l lrll thc I'act()fs l() .lcsclltr: llt,,' stlrtc ,)l'ir crlltliilll\ l,,r tlr.; nurl r.:s.rrrrl'ir.:t. rt rr
r:S1icctc,.l tI rr.e sutctirl l1l(,(lcls ill)ri sc\cIi)l slict()r's r.ll ir ci)ll1]jiilti()il s\r ll]lrl ]L !il]l ir! l)l\,icil \\lrtil: rrt,,,l,:l rr lltc
rit()sl i{auUlirL! Iil l)tu\ltJlilll-l s|1il})l()il)r,rl llrt:rnelirl.lrstics.,

R [,FEttIiN('li:

lnlt'tnitli()ttul .lttrtttttl o.f'('entliltlar..lPl)litirliott,';. 'i llt-l')-.ll lrttl,s ,krr,,rr lrllll llS'r-1-.-..

l;'irtttrtt:t'.l-it lr. lrl-191 lrttPs/L:1,,i ,lu/l{l 1111;, 15.11 r-(,1(, I l(rr))i 1l-r ,t)-\.ll r.'1'1i1'

l]calu" lvl. Il. )lrrgrtrr. i",l '1 . & i)enrutlr- lI I:] tlill6t llerrnrl l\,etr,,,rl. li,,,il;,,.. Lll.lt I'rer '-; (irrr,ic
.\/ttlltlirtrlts. t.lLrne t. l-55|i. lrtiPs/1,krr or!i 111 1111,21r ,lrlllli.lt,
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