M=ot Sldio /1 S0kl [0 Wl /(85 39Lis” SLa

Ol 91 8399l s Wb ) T 9 (o
(0 ko Wi 9 0 wiio 3 (S v gy A Lio)

TOIgl a9 (6352 piee &5 LS jee

VWA AA R &b VWAAN/Y 128l 55 556

S

Siledie 1y (shpgliS Gisu Ay See slayite U il (3 5> (eolaidl ol yaeliyy g IS Caslow
Siaby waen S G plgie 4 (Guite ojgyal les odlital (e w018 53 e cpl 5l 5 a8
9o el oo Gmpie lp osie lagbyy 5 9y0 Jled & alaidl Sl <l
5 opiie S5 slasty) €83 5 dniin b Olnl GiysldS SIS 5 255 (BReR ol 055 (oo )58 ool
el @jlie Gaios cal g odliial 3)90 slagby) WS (oo duolie yite cul (it 3 1) opie W
il oo g cdla o) oSl gy b ey (ol gilulgen gy bojiie oles (silu)lsen
ras $dSd 5 (6)by gudeidg: (o5 (S e (50ke (e o gdgs (65 (o gl
@l Gilolgen (sgiae (as SdSud (iagh @ladiBl Gulul  opite Lo g 0 ptile U (S giae
Ot GRS il p3 0ad 4SS 4y (gopite ST lBCSLSS S0 L dnlie ) gy L lg> 5 0k
vas GBS Gugly @b 5 08 35 epite kx lagby, 0 plsls b bl gty

D92 e 6yl ededes ) S b duglie ) (ogias

CoY «CoY JEL udib

Ly & et «559liS SiSu 15l (ol

ole,S il ol ol8sils (65 )slaSalamdl (isy o)l pwlid IS semeils g okl os 5 4
Email: zare@mail.uk.ac.ir



1A /) Soobad [0 ale /55 y9Les” Slaidl  AY

PRV

A3l aladl js S g G AL 5 b ge ablanl a4 Ol ol 53 5usliS A
2V Ceal Sl gslasl glatsu b b OT galaly abulse e 5 o)l Jlzdl 5 4y
s ol bl iy e Jelse 3ol s bl aleld cpl b el s,
S 5 S Comer 033055, SRl OYAL Gl aa) ol el 6l 5
5 adsl slge Os sl w2l s e Slpslo (pldlnil (ol el sl s g3osLeS
wu\jd.c.‘j\g_ﬂM\j\éiQL;}qw\M)Uw‘aﬁwwhé\ﬁfb
Gilwdde b Wjls s Olpsasl 5 OIS sl 558 bds 5528 0Ll S el
5 bl 5 o b i sslasl 4s, QIS0 e oLl e b
Srop i e slasl 55 (5,5lS i ol il 5w ln L p3Y slaat
53 oSl il o3y 5 paS g il e glaois 53 ot )8l
Ll Sl 55 5 pes Sl S eolall Gla pate oV 5 slal (Ge s
OIS L6 glaane o5l 3 g2y s w0 (S 5L 5 ol il gl i O e
O S a5 50l 3 1, Lol Ll o il andls [l 5o 1y o3l duas e «gis
S Wl atn 03 bR, 4 03531 655 53 e (3 ek & sas o p5lie 5 0L
5 D) AL (S sl Olila 5 ooy Caalls 4 Olilagess LT sdanls o
oyl palie gty csalaBl sladde Glas )8 Sege 51 S (AT weslieor
Come Ol b Ol o 1) oolaBl gladde cdd> 55 .Cl (golabl la e
By s 53 g3ladl Jte S 8168 G5 nd b 3 0sa3l 350 0L e
Al 35 b ate eyl Sl e aie & 9B Al Sl 3 b ikt Ol 3 g e
Sl bayels Jb 5 Jo glbacala 58 Jas L oladl b ae s iy BLSY
SS e sl Ol s bl S Cols J s ol o388 S0s8l L et
S Slae 2 S L oprse mos Slis p bo &L 0Ly 5 Jbo glacala

Q‘).:ﬁ S ol J@"‘)"’ .L.SL;A ‘j"lj u;}.,\.: 6:@3\ 6,\.:5 6[.&:):&2.0 )\ Q./\.AJ\.A.LJ} AUJS



AY ...Qlﬁ.l‘sjgjlﬁfu’léq.\&) fa gs".'.’u";‘.'.‘.‘.

L Lol ks 5 I 5 o glocaln s 51 Gy s iie pl il S
OFA (s i) T Slad 4 il cpl Codbge S0y aher 31 LIS 0 50 Ll 2
Slite Sl sy 3l 6 Sl ot pladl win) ol 3 ol s s (903 28 Dlallles
Loaelslys Llasl Cows Gnlate mli 4 5 atar o g $3laBl Glaine st Gln
335 a ol u;ﬂ@u) Sldllas 1 2 andlas opl s 4 a5
ok S Ol 35slaS e 5o ey 5 A, palie (1TA0) OLLL 5 (5 s ol
3 Gamslie gl Lsged g i ARIMA 5 5 o -l ol (g3lalsen sladus
e sl pize p s (ANN) pae (a0 e G (o o 5 (ot sladibe o iy
st Gilslser Jao s ol s b 035 SLLARIMA e 5 05 S,
Lo cl s s 5 ARIMA Jube 51 6 3V0 ooy S5 glls 5 m -l
Er b Jbe ol a5 e OS5l Olnl 50WaS io 53 pu 5 5 b glaesls
Sl ooy s 5TV 1 ana s el saeb gladle Gl 3o5las iy 5o A,
S 2 Galis gl (WWAY) (s nie 5 gaudd ool 03 S i i /) 0/0 oo o
SHelpl sl eolaBl L) & 5 w03 Osew S5 o Jde G L pae (6453 Jbe
e oS Wby 4l 4 5 Losed eoliial O35 sladde obs)) e e e slajlns
el o VL ST S ol s gslasl s, FF ot Slmas (aSd
s el By Ol aney Slsle Ol g e Sl OTA0) JS51L 5 o
LIS 555 iy ras (5455 oS A S S 5 L S 4 [ ARIMA sl 3 5 o yoan
Gl 336 5 ol ARIMA U513 5 e glaasis Lo U dslie 53 55 3 S Jes
Sl eslizal b 55 OYAN) 0L en 5 Jbmlydl led ity 5633 1) 4ty Slyslo Olse
653053 canle i canle a Slos Glaidl gl e yme ras saaSd 5 ARIMA 35,
S ol il 55 i Ol 53 1) f e Sl S S L) wale smn 5 anle
ARIMA 55, 5l 5G3s Gloy lagl pled L3 osan rae 5653 S ol OF



1A /) Soobad [0 ale /55 9kis” slaidl  Af

bl Silslsen 5 a2l ileslsen (s St 50le (St 5:0ke Sl i)
Bdowy amt pl a4y (3l Glacad b pat ml Ganalie 55 5 Aty odd LS
53 (WYAY) (oot ol @il |y g 5 o g ol fdw ol Gilulgen Jue &S
g as Sl 5 Sl slag e (ol gladde Sleslanad b Ol a8 s
S 03 S S Jes 2l I s ae (4SS Gladde S Sl s D
OYAV) G 5 2oll 3)ls 3550 L3, 4 Comd O nl ol (S0033 pu55 i
St b OT amlin 5 ae oK 3l oslinal b plgw Cnd i S3lwdide & 35
b b o005 Olpl &S0 0 ash opl glaadl Gb sl ol o
Gl mas 4 gl Ak dis 4 s (553 LB 5 Sl Ol D S
Ll oles 5 S8 Gln el Joel) oilsen pae aKS pl ol 5 das
G L s plem DDLU Godes paxls (T004) 0L 5 LU o S
boohos 39 S8 5 Losed Saite Al ol Gl 5 o san s laaSl
s8R Gy sn adllas i Gl ols 18 Lol s DL el cadle s A 5o
4 (Y0oV) Olgarsl )b 5 1L S o il plew oapl Lot ls co iy 00 1) Slecsh w8
Sldde 5 (Frean ae slaased Gk Sl Obusda 538 Gl S0l 25 ot
el s ol 3 ol ol (staglin 3 5 dizstlsy islas S 5 et e S 51
G ot 03 e S Jee bt ple balie 03 e pae pae glaaSid oS s S
S eslinal b ISUS s Lt S LBy Gt oo (Tee V) SIS ol 3l 45
Gt 03 eas GLSE B, 45 il s D (ol 4 8 seme pas SaaSE
o Gl s s gladde 4 e BUS sl el g sVl 15, £
GaE ooy Sl s (YooV) Ol 5 5,558 s 1) wie la o im0 iue
5028 oslil Lols Sllu s fu i 6l Plos G (S SR, 5 as (rae
S o Jos e S i, Sl e IS 00 mae 4SGE R S LBl s Dl
Generalized Auto-) GARCH G byl 5y, oUls gawslis 4 (YooY) S8 ol



Ao ...Qlﬁl@j)jwu’ﬁq.\.‘b) 5 Ls".'.’ﬁ

sl sy 5 ot L (Regressive Conditional Heteroskedasticity Approach
L s wlale (o ¢ Tr seom 0P RS s 5 bS ileslsens el Ll
Goslal olul o it Lix GARCH Ui 5 ae (643 o oS 3l 5,158 5 ols
Cnd g 0 (Yoo A) Ko s o ol (5 2 z=bk VAR(Y) L awslis ;3 RMSE
b iy rl 2D samslie 5 bl 5 bl sla i, b I 3 Dl o
sl OB pme 5 OS5 Cwd Join Gy o KO S aSL
a4 S LS @ g Slah, s e Ol ! oldles e ASQU‘){.—V_A
5 Sl Sl Sl Sl ke i e Salie S35 oD Sl Sldlas
adlas 5,8 13 eslinal sy5e ol s b s 4 &S Sl Caenl Pl ol
S mmslasl 5 olel gla i, Ole 45 das S PN TR P> I
.L;‘}) L> 4.;@‘3.} c(SEST) J.;)) L) JJAL.A L;'LN LS)LM:)\N J.ALZ oj:i,u L= o).:id.n
(HWM) ., 5 m-cla r;i))fdl (HWA) raxs 5 =Cdla ﬁ)}ij‘ (DEST)
LS‘_)'.’ U':)) r\JS ‘ojn'.:.?.a L aJ:.i:.a SS (ANN) P BT L;L&&L wﬁrﬁj

il Jla 55 65 S 5 s ol S3o3UES Ghon Ly F 5 sty

R I YS
GVl 5 has o3l Jiisl 5l el Sle Gl s eslizal 5 5e glaesls
4 CE iy Gessl sl s ooslaS Jhee Sl gl e LSUGS (ouslis i
Ml ol o sl 5 (53,5088 i ¥l Jlizsl ATV Jlo olb slacasd
Sl S (s e b Bl el Sl baesls ool gl ol g3slaS o
o3l 35 50 (Sla b gy ol ol o3l (1) doze Mo (6555058 SLis s Olosl (Ol 5



1A /) Soobad [0 ale /55 y9kes” sladl AT

e o aalal o o ph e e o pite i 5 epate ST e S 0w GeiS cpl 2
Syt atls i) il S5
(SEST) dis, L 5 plas 5bolsan )
e oS ol sl G 5 3403 s s ) Sl oy B Laesls yslie o 355 e 55
S1sgd e osls 0L Y, sl Lol s i Lliie 33,8 ot Yy Sl (e (6 sl
oy el e LBy Y L p R gl SL s Y gedalis
53 88 Sl (30e ol (gans Tl 53 O3l IS (samt (o3ln) 5 a sl (g3l sl sen
1ol 5 oo 4 ol (G035 g Lo opl 03 A i gl aw i 1404 UL
=9, + oy, - ) S
Sl edol Sl ot oS 353 e sdalie ol K5 Lio Ole el i S @
o3l BLET |5 0,55 55 S gl 4y by o sy s0lol 4 L3 Sl o i b ol
ssb 4 s ot S el O SOk gl K sy ollie 0 &S Sl ol
o w0z n imen 005 e ol B Souss ot sl ks e s LG
Soge ol w0l b () sdbles Koo S0 g el oS el AL S
HGIP
Y =ay +1-a)y, ™
Wl V=0 335 b Ol e 5 0 03 b Y el gedalie elad Y e e
e o gt 5 3l polie 55 0S0ke Olge 4 Ll e ol edslae conl e
ot B ol e ot IS5 0 1) sk ol oleslsen iy (040Y) s s S
ol s b s Ll les S3luslpen Guob Sl wiie 95,5 Ol gy b slaesls
Dy daly 5 S dslee a5 P s 0 g3l sen
I, =ay, +(1-a)l,_, +b,) gl el (V)
b, =p1,-1_)+1-P)b,, ALy gadsles (8)



AY ...Qlﬁl@j)jwu’ﬁq.\.‘b) fa gs".'.’u";‘.'.‘.‘.

§t+h‘t =1,+bh oty g4l (0)
Ol 53 6w Ly Olses SOl by 5 das oo OLES 1t Oley o ummclmwiﬁlt‘«s
(YA OLIS a5 pedin) Conl £

(DEST) W5, L &8ss sl silulsan Y

s b iy b a=f S S el Gl st iy 5l el Sl gy ol
(YA O an 5 padin) 30 dal 2 (1409) Ol 548 53 oled (g5luslsen b Joles
HWM) o 55 dla (,;wijn A

e S35 5 50 bl (3leolgen iy il g, 5 Jhad 581 O aesls S
FLE e st ol ilelgen A3l Sl e Ly Sl esls ST el
e s, 55 ol 3L Sls, e s o SIS ) Laesls oS b s Lol sy sl g
& by DVslas S eslial reni b e Sl slaiss Sk s o

Wl 3 Do a2 eIl )

L=a2t+1-a)l,_ +b, ) he salskes (D
b, =B, 1) +1A-P)b,, A5, sedsles (V)
s;=vy /(1 +b )+ =75, kb sabslas (M)
Yenp = ¢ +bh)s . i s4slas (4)

Sob b5 cl (Ul o Joad b sle slaws) e go)55 Jsbm CVosles o0l s

S oo h Lo Ve s e ekl Ol bl Sl (6 s olia
5 o Obe LB,y sl eyl J(I=h)ymodm]+1 L col ol 55 hiass e 0lis I,
Lol 5 81 Sy 5 By oLy sl pslie Jde 4l Slestizal gl gl L3 S
S ol odalie Sialie Sl eslinad b olie opl plas ol 5L Y sB o gl san
(YA WL s k) 35 a0y s Sl

(HWA) o 50 - Ila (..:UJKJ\ k3



1A /) Sosbad [0 Wla /55 9Lis” slaidl  AA

oo 4 oy ol o3 osls f&'MJ' OVolae 5 pabdl gl oo fn a4 by o OYslas

lt = O('(yt - St,m) +(1- (")(lt—l + bt—l) C)a-w Gdsles (V)

b, =B, -1_)+1A-B)b,, Loy gdsles(VY)

alslas ()

S, = Y(Yt - lt—l - bt—]) + (1 - Y)st—m .

" - sdsls (V)
Yt+h\t = lt + bth + St—m+h; .

e

Sobs Ls cl (Ul gla foad L ole slawd) e (goy95 Jsb mVsles ol 53

ERCYRTISTTY | o Yornje 5 sboad 52 Sp ey Ol b, ... Sl G g 2lie
Ja=hymodm]+1 4 el 11y 55 b ams e 0Les 1,

Gyl 5SSy s by dy sl slis W Jae ol Sl esliad (gl
S ol odalin Solie Sl eslinal b oslie ol plod sl 5Ly 5P cat (g3l o
(Yoo A OB 5 adin) 555 0 005 e Sle
(ARIMA) & e, S0la a3 55 Al 3 0

bl e 3055 Sl J) a5 0 658 JBl a5 e d Sl ey Sl e S S
Sk g S 5355 S35 bl Slas 6 58 (53ledle ARMA(P,Q) Lol 3
s d g S35 OMax slias p 0T 3 &S sl ARIMA(p,d,q) axilil S e
oSl Mz sl Qs sl s 0SSl Gl sl s e S el Slkds
Nl Al s gn g Al 5l Gl s S pl e Gl el S e
~SL 85 3l A4S e e ARIMA L ARMA aul 3 &G 5l L alls S o
35 gn o3l S0

w“\.l}-fjl.@adbbuﬂ)‘)w‘



A ...Qlﬁl@j;jl.’lfdl:’q.\:;) fa ‘sh?&‘

ssde o Pod,q ol slie d e ol s i slalid) jasis (Jil sale e
2 St 5 (St 13505 5 4Bl pmend o (S5 Oge3l 51 skt ol (sl
23 g o oslanal

adlas cpl 534S 353 e 3500 e gla melll dl= e cpl 3 imess 033 S
ol o5 o3l gome Sl e BlA= g 511 ol sl

Sl de LT oS 552 et Wb de e cnl 3 i easts JES e a0
S el O &S5l s 8l ol 053] Gt b AS 0 Sl os 4 | Laesls
LSl Jde g ol s il e 5 e ol ) ol slaediledl ol s
Sy ST sls Aol p Jolhe 5 el 3y de g opl b 3 s

e3bitul Sl o smitm Sl 2l de Sl el D3t ol il e
UsS lr oian S-ARIMA L) 51 Jol sla o g 30l 5e S (ol 03 2355
ol 51 5 slezel BB e sl e (3ledde Sy 5l i =353 e elizul Soe
(1440 (51 =5)
ANN) gomn e Sloas

(V) UK 55 2,8 o0 13 slinal 3500 ae oSl 5 &S Shu5 SO 5L, Jb
By o313 DL 55 Do pe 4 Oaus () & bgse sdiliamenlg U ol ot osls OLLS
y(x,r)=a=F(n) (Ve)
2 AS e Jes Lk Cose 4 08 S il a=F(n)=n S|

RETSTISIEP.S

$3959 esls sl

f\i Soslg U591 Wi

S g0l b e gyl D
Osop ks b f(n)

Loy, e sl m

Osss o~ a



1P /1 o lad [0 Wl /(5 539Les” sladl 4

(sl 53 O g0 4 4S sl (tan-sig) Jﬁ,&“&gﬁﬁua\;uduwj

e" —e"
a:F(n):—n o (\0)
e +¢
&.ﬂ MJL;O (’b”‘ ‘_s‘a.l.::gr.:; ‘)ls S Wl P 64&.\.& o lad J.;S...:.J Lgl.héj.l; Lhdjjj.v
slaay s lagg,s pl &8 Ll a8 Y prer bld cul See eae 4S0S
Solons g pams 53 D)5 Jlaz! &b ol oV e s bals,s sl dadY slaws
Filos anllae (gl age Sl SG Olge 4 peae (GaS0S AS 0 b xS 1) as (saS0S
el i 5 besls ledde e sl Ko pd e oslanal aliss eske o sl
@U Lol sl oy 53 (X, Y1), (X5, Y5 ) (Xps ¥n) S @ bosls (gas sazes
(=1....n)y; o> sbesls 4 X (35,5 laeslsy 51 bl (Jlasl) S
(X =X, X500 Xg ) L3L R osad o 51 ol dilg 0 X IS S s ool alist

G S agls J<:w S35 Sodls cpdizm 4 Y g 2 aS (easlse Ools Ol (6l

Sl sl G 1Y) 0 S 1 Y(T) 5 S S b &S o 30 oo
Sths 4 & Cgllan goiliamosls sabaly 3aal sl 4 S iy 1= (W, b) bl
Sl s o Ol aSs a1y ol 5 Wesls 055 el 5 a0 b yw s ss e enls T besls
Llaso o ipS 4 L (MSE) laxr Sl o 0:8ke e (54505 G ebis 40 O

il 3 S5 Of b as

n

MSE=E(r)=§z{y<xi>—§(xi,r>} 0

i=1
J.\SL;O J}\J\} L;A}JJ( (SL“_):-‘\)Li (54.\:.@4 _,.1>L5.a t}i]‘b )‘ \)E(l‘)d‘l,l‘2,....,rm _}‘:’."LS"
S Tl Syl 4 esly sas e K (iludde Sl a4 51 enlinad Aol

582505 Bazss Kb ks Jhla3l 5 i5e] slaas pere 4 3 gz e slaesls L



Q9 ...Qlﬁ.l‘sjgjlﬁfu’léq.\&) fa gs".'.’u";‘.'.‘.‘.

2 ) ae (A 4 s 53 pp Lo e om0 B30l (Seesame Gk 5 s 2
Siisel i pa e el s e e et =5 sl Bl el ol 5 Ol s
e Slr s 8 QIS 5 e Bl Ua pd e edial as 52
o game 3 2yman G eens b Gl Gl se Uob s ssde b3
(Y0 0V Oliel) 355 o amglio (Bls oslie bl 5 4 S 55 ooy iy 355 Sl
(VAR) )5 i 53355 6,51V

S pl (s anils 8 5s ol 3V Olejen SVl i (5 S 35800 50 J
Ll S onl 65 5 38 shuaib 50555 5 Bosy e 55 4y S sla e
ey Sl s S Ll 6 U oS Jlesl S Gl it ol ) plaa
S 535 00 4,8 Gamme v 5 (Ll O o 0 Vgome al> o 55 8 3 Sleseas
Sl st gome Do Ldls S| jerw (5428 4 ool 0 @315 5Ll 3550 (VA Saw (55
G 5 S S et S b e gaes b syl sy Sleses D) (sla e
Lwly oot 3 s e Sl 1305 (’b‘s 5 150952 (‘US S opl sy 53 oslad
Lo b 3 AT A ssad all I (VAR) (lsp e s 358 6551 o
Dy R AL P ) Do d 0 R
Y. =9 Y , +0,Y , +....+ (pthfp +u, (V)

Slaeate Ols ol 853 1y Glee Il e 53 g ol o3l Hley SIS 555 S s
Slajize 5 Lgy piie die I (o pe slinal a3 S e S G305, 5 5003
5l e VAR Gl S il ol byl o i lized 130550 b piie (Gdan (55l
OYVA (w3 53) Col 0350 o Olajen SVslas (5801 Lo 5 0 bl sls i i
1l 45515 550y 3550 ST OIS A B gyl
q=ALK'"™ 0¢ou(1 OA)

s edd Lol 5o (5 IS S0 gl e YAV (aslils) L Sldlas ulul

Iw‘@;)‘}obwﬁd‘éjyk*ﬁ)@ Q)Mﬂuﬂ)cblﬁi@



1A /) Soobad [0 ale /55 y9Les” slaidl A

LAV =C, + C,LL + C,LK + C,LOIL + C,LLIT (1)
ol 5wl Gar e w5 4 AV 5 K Jldl mlas SO L gddsles o
Sl S5 L) Ci s gessl a0l OIL ool cad a0 (3,5l i (go3 558
Glr i ol gesspl il 5 Ol b gladslys gl Waesls g5 s w s
om ol w4 byse e LELIT 5 (ol ot oslinal i sladel s Sl
Ll e by e M
o S8 bl glaslas A
Soboms a5 o) slaaas 53 sl ladde sty 35 i)l SSer S
€3 ol 53 esdate o 5 6,k Sldlas 5 el 03 S L 34w | Olsslasl )
a S yso sl s i S35 Lol 6l LOYAG (g e 5 (6 i) Sl 4B S s
g0 glaslae 3,5 e 15 eslinl sy5e aliie glajlae ccilie gla i, by
(OYM O er 5 k) 5| ol sl G el 3 ool
oo, s Sils 5 (MAPE) Uast llae a3 55 S5ks Aoy (MSE) ot Solay o S0k

MAD) il il
MAD=—>[P-A| MSE ==>"(P-A)
T t=1 T li=ll (Y')
T pa—
MAPE = lz u‘
™% W

LSLA)L:M o] Q;ijﬁéua‘}oﬂ wwﬁﬂ-‘i‘;fdl-:’%ﬁ MA)PYL k{b)})

ik 5335wt SOl 3l 508 ax e Lty gl

95 > L;L..é Cotnnd BE ol @f:ﬁ 6L‘hu:“.9) gffd’:'?’i )\ J«al}- @Llo Cotnnd u'il BE
BE b}d& wkia eJ:;'t.ZA L= dudij) B aﬂﬂx& LELAQ:")) JAL& MKU}- o_}ﬁ

Sl e 5 e eIl ol (lalpen By 93 5 LS e ite SO la B,



y ...Q‘ﬁ.l‘sj;jlﬁfu’léq.\&) fa ‘she&’

o35 3 WYV Jle bl Cwd a4 Ol ) g5,5las o b (gessdl a5l (slaesls
sl sVl glaesls 5o s g, o 3 Sl el eslazal ATV VYA sl
ol 4 S I8 4 WYV Jle Culb Ced 0 WYASNYAT (Goys5 53 Ol ol (65,5LES (gen5 58
—o Wy ml gl Gl s S O S el S5 LB adl
bia ol 5wl ol eslanul aesls 6“%’)@ JS ol ;)ﬂﬂ Sle s cwl 80
ol oslainl Laosls L;‘*-’-ULQ IG5l s b B, ey ¢l 5 da ) saglie LB
Slp Ml ARIMA gy sl eslaad U Ol sl (65,5l e Aoy b Gl o
s@l.b L;Jo 9 A rl}u\ J:.'.:A S 2 le V'fw jjf_vg'l" Q}.A)T aesls L;.’.b""".',( Q)A)T
bl paze oS A 1SS Oga31 oJsl 545 0 (5,5 Joli b 3 g gl mlacs 3 ) Sk i

(O dsd=) L S

ADF {3051 s (1) Jsdr

ADF {4051 t s0,L] Joth
WARRY LAV
-v/a) DLAV
ADF ,,, =-Y/ov Shasn laasl il

7 ARIMA Juie d el 5 ol S a0 Sl rar w5330 250 080 ol ol

St (Sapr &0 by e 5la50d 555 q 5 P Sl bl e Sl ol Sl
o d S bl Kl s mell s cpl slie &S A eslizad SOST Jlas 5 o5
Bl iy b Je i <alf 03 Zeol ARIMA (YN ))&y 0 Cstin Jloe
Sl 3 Jeel sekileadl sy bl 0ol b s W3S 3ol Jyens Slay e

(YJ)J}) b)‘bb.&.ﬂ.\w@y ‘-}S/ﬁ})w‘w\ L‘Se.b\.at.;b J.;Jﬁubui.a




1A /) Sosbad [0 ale /55 9kis” slaidl ¢

Sl ekl S 59, 2 ADF {5050 (g (Y) Jgdr

ADF 04030 t o ,l] ey
Vs RES
ADF ,,, = =Y/0V o sbasliisb

Gl el il Ay wie @l Jbe cpl 3HARIMAQ( O O) Jue clbl 1 de
Gl @lp b Sl o SSle (e alad S a3l YYAV-RY Sley (6o
Gl iss @l LBy Gl el 5w ie <35 Glaeslel pslie el Cows 4 +/0 00
sdel (1) sl 3 ANN 5 ARIMA (sla o5, 33 slassll hgmas 5 S5l san
Grolie SOLBY ag la el sl G e 5o aled (iluslsen Gla s L o
ot g e ol bl gl p8 s 5 d gLl sl s i Ol
(MSE) Uz Sla o ks 0313 513 Slns b (5l lgan (la o5y ool 4 50y &y 0
s $4SeE s Jle Gl bl w5 S 13 5550 5 5e Gl seslel Ol
Y Ll Gy ol s e Slagse S0k bl (e 5 o prie SO e s
NP
s igs ool Ol L3 &S el opl Suly MSE (golel elal y s 55, nl (gtmnlia
L ople b Sl e nKle b Gtte 355 palie olal p (ome mae a2 b,
AL Olge 4 s MSE Bilas (shils o uite S gl s L oaslie 55 co/v e
3 Ky b oojie ol ileslsen GSUSS s o ORIl ae ez 0l 0 Ay,
2 o3 K el sl I3 sar a3, 3 i iy b Al slelsen

s e bl | gl




W0 LOlpl GIgls” s uby &9 SR

(LVA) o piie S5 sla gy s i s sl bl (F) g

Y B a MAPE MAD MSE 0SS By,
- AL /Y YET YRV IRAR SEST
- - /e AmTA v /Y o/ DEST
/A /oY /Y /SRR /Y /4 HWA
/A JIAA /) /A /A TONE HWM
_ - - A - ARE-N ARIMA( M)
- . - - - AR ANN

Sea s sbasl b

DL ew&:&uuﬂ‘j) .]a.wj.' \YAV-4Y JL&) RISEE LS\J" J\..Z) Lga.l.f.:: wJJ:ﬁ*ﬁJLSJ
)Ju,i_g)w.fé:.;bu‘}a&4.:Md&d@bd»b\jASw‘eM&)‘;(i)J)J}
o s G S o wte TV ALl 6l A, Sk cand
L plr K8 e i os3 opl Sl b ) e (508 58 Soate (o S0ke e
5S35 sl ARIMA 255 & HWA S 255 Lo ot 1) 55 0L Jt/8
5 5 4 35 DEST 3 SEST HWM ls s, o A u;iu Ll Lo a8 /80 Ll
-ds@ﬁ&'/.o—'\dlﬁ»bLg)')_gLi,Sujéu.,LLJ'CJJDEST}SESTLANNJJLioJ,&;ﬂ
3513 (65 e Sl B el 50 g0l 4y 2 Ay glag S b sl pl &S s
LSLAJ."."‘:'A .w‘}f )‘_}3 JJ}TJJ. JJ}AANN)VAR u,«:j) 92 LAJ.:‘.;.:.AJ\..\?? éuuu‘}) DL
5 b b JSES iVl (o538 S5l 5l sl sle gy 95 ol s eslanal 5 50
Q)bﬁ C)a" u.ﬁ;-LJ: PR Jbu 602_9}.3‘ d;))‘ cé)J}L;'S u,:ou ngYLﬂ Jlail

(SooaS ry el




1A /) Sosbad [0 wla /65 9ls” slaidl AT

(A2 )5) o piin S 5o g, Jaw g8 0l o s polie ((£) Jgu

;nisp vy AN AAY \Y¥AQ \YAA VYAV YY)
£/44 0/+Y o/+Y o/+Y 0/+Y o/+Y L/vy SEST
0/04 0/¢ 0/¢ 0/t 0/t 0/t 0/Yo DEST
£/87 §/0v £/0Y §/0% £/0¥ §/0% £/ HWA
L/vVo /NN /NN E/INN /AN £/INN £/En0 HWM
/8 £/8 £/8 £/8. /8 /83 /83 ARIMA(O 0 )
Ve oY oY 0/4Y AL /e VAQ ANN

oea s sbasl b

Sgs o oslial Jde 95 cpl 53 Laesls J“:“i)@ I L35 oLl 50 S &S guﬁﬁ

rg J:j-’\ .}J;dﬂﬁjﬁ b \WE AT JL") Se9d U’:}) 9 U'i‘ st,: oslaal 390 éueb‘b

bl el (Sl (g e Q)y@;ﬂ Sesls S wsladl sladde 55805 55

=S5 Oga3l 3l sk nl (sl Cl L ine (5l Ay sty 3 b3 s s LLL L
S oS Glle 55 51 0sa5T oslel Glae, a8 STl sl eslinl 4l press b
5 dpbll) dly ad) smy » e () i gand b Bl S35, 5 ol &)
S sl “Y/AE 80 Olisebl mh 3 5 Ly 355 S g3 il CaeS 35
b JoS5 Jlnil a3l S50 Jald i bt an S IS (s 053]

g:,....,;‘ o.LcT (0) J}J}- L Jol—Q-HJ:J Q)l}rj CL‘ u.a;-LZ 9 C_,.ﬂ.’ Jwbv_r Lga.}jjﬁ‘ uw))‘ cwu

Pt Js S4S yw"chw‘ﬂﬁADF dyji @L‘b (0) J g

DLLIT

DLOIL

DLK

DLL

DLAV

LLIT

LOIL

LK

LL

LAV

e

-A/LY

—0/+V

-V/ot

~Y/a4

=V/AA

- /8t

-Y/o

—Y/rY

-

ERVEVY

65)‘.41
t

ADF, ;= -v/At

a5 slaasl it




qy ...Q‘ﬁ.l‘sj;jlﬁfu’léq.\&) fa ‘she&’

s L oo 55 Ls ie 510 ot ol 0 0l 0L Jsdr 53 S &80k

FSox Sl ol 5l by ADF (goslal oo, 5 b paze 5l 5,8 Jolis L S L s
o sl iz olad ol by 5y e DU Lo Jol s e Joblis 03 LY 5
VAR (5 S0 3550 1 6l 4y 45 0 b s o8 3 a1 (G 545 0 31 e
A eslizal (SBC) s 550l 55 5 (AIC) ST (slaslme 51 late ol (gl 233 8 s
ady ool S Jlae g3 ja bl opd e sdalin (V) Jadr s &S o Gb

A3 S b T0 (gl s éa..q): VAR Sl gl »

VAR 8 e 545 0 ot sLO 3051 (1) g

S as AIC SBC
. -\Y/4 “\AN/YE
\ ARRVAYA YAL/AA
Y Yav/oY Yo4/Vie
\ Yo 8/YY \YEL/VY

b saasl il

ot Sle OF 3l s 3500 3,505 1 VAR (68U 055 o ctige G485 mnd Sl Any

slaesls 31 JKaxe (635, (g3l o b el ae $aSs b S e e b e
SolS (V) Jad 55 ey 33 ool &3 slao,lel .ys S 12| VAR Jute s eslizal 340
w&ajsdsjjjée;b@Lwﬁéuﬁjjjﬁw\dj\éb@u.w\oﬂ
Ol & bg,e MSE (gojbl 5 ool s, 6V L &35 51 VAR 8 L
ol sl ol Cws 0 /0 )Y VAR (6 S gl oyl opl oS Jl= 3 el +/v v ve e
G5 2 83505 G0 g b e aas (LSS ) oSl opl SOL s




1A /) Sosbad [0 Wla /5 9Lis” slaidl  AA

ANN 5 VAR (b g, wiim <33 go,bel (V) g

MSE () 53555 sla e S22
e LAV=C+LL+LK+LOIL+LLIT VAR
Voo LAV,LL,LK,LOIL,LLIT ANN

oo sasl sl

() Jsdor 53 YWAV=AY (gosss sl oy 53 opl Lol w35 55 050k
Gkl sl 1S
10/00 5 VY 55 4 ANN 5 VAR Gla sy mte 5iobe sl s 4 s
“omly S e piie SO b ias Giob Sl ekd Gt 455 E 5 0l 4 sl Gl ol
Az o QLS o pate i 5 0 piite ST Sla sy (Stmalie ol SUnp (ol 1) e oy 5
Er 2 Ay Jolse it axddS L) pedle oS ol s ae pine i gla s, oS

.w\)\s)j}ﬁ@fj\d;LaJBlL;Law @-:{J*—:—’.,.d‘ﬁ ;ﬂfdajla;);}g\).u;)

(42,2) ANN 5 VAR g, bl &5 godd smiiy polis .(A) Jputr

oSl ey ¥4 ¥ \YAQ \FAA \YAY Y
ey VY Vea Yy 0/aY 0/0A o/ VAR
0/07 0/44 0/0A 0/4Y 0/0Y o/VY 0/1Y ANN

sk slaasl il

Laslgi iy 5 (65 oot
250 Sl 4 OLlS il Sl IS slal gla pane o te S9S sl s
Gla e godol Wgy awiie b G Kl s galasl Oyl p 5 Ob1S conlin
S o SOl 1y Glaal 4 ycws o5 S 3Ll 1 el p 5 el (galal

Sl g, ol b e eslital 5 sl 5 xlS o i ol e gla tsy ol sls




a4 ...Qlﬁ.l‘sjgjlﬁfu’léq.\&) fa gs".'.’u";‘.'.‘.‘.

o i b o bss cnl Ol Slinl 5 ool Jloy 55 5 Jsline gla S5y 5 Llse

Er it 03 o piie Kir s 53 5 e piie SO hss D 2L adlas il 53 o

i Gl SUE Gladie Ul 4,8 15 aslie 35450 Ol g35lES ise Ad,

Ftls Jlghl Ol g5 o sl s s S il L B jme age it

Fpan e saasSs st Sl e 2 Sle Jlas elal o juine SG gla iy 5o ()
Loy baste ol ilelsen ST 5 cils 1) Uat Bl (65555 so3ls S L
G ey L3 LSS gl Slay e ke b S 2ie g0 4 Ly, L s
Sl

sl Sbillser 5 pan as (a5 S SESS (Y
L WWAV-AY ladle 3 (53,5LES Sion L) 75 S0ke Ly b w855 5 5 i
led o s e 10/08 5 £/88 /0N LS 5

reo s 25 @S Jold s cpl o3 eslinad 3)5e (go e iz By 53 Obe Sl (7
mar S gln U Slupe S0le (fpeas ae a5 b,
o b Jhe Sl St e B sk 4 s el my b o
1 iyl VL S S0l oS 5 (5l

L 5 oSobe (olsp bt G s o piie Ao o sean ae slaasis (4
S ge it FVAY 5 0/0T OFAV=RY sladle gl by (3,558 e

534S Sl ol S0k 05,8 55 ot s b oedd o i A sz (e
et Ly sz 5ol VL Al lag 5w pbicews (gl oY Sl (5,5lis iy
SRS

S LSl b s Sk OBl 5l S oS Gasn pl B ldy (O
33,5 5n o ool 01l OBES o £ 55 (nt 03 it L 6 i

oslanul (639, odls dor L ST ol 31 (65o5leS s s Cf S Sy



1P /1 0 lad [0 Wl /(55 39Las” Sladl 1+«

5 G most G (giass edls UL ppean ae a5 3l
Al ey slacs sl 53 K, Ll 55 i oles (ileslsen sla s,

@L:.e

Slaasid slas Ssos b oS 5 it Glatas 2l OYAY) ¢ sl 5 g 3
NA-\VE (V) (ealat] coliizer aloms 3laBl (G0 3 55 SewdS— as

Opl 53 f e oS Cad gy mte OTAD) ol 5 oS b oS (Sl
ol e Wés ARIMA s, 5 (o gemn ae LSl 51 ealiad b
o Ol (s sLiS L]

S i (ot Cad fn S Sl sl Jde as L(VYAO) o 5 g SOk
A=Y (DEs Cntn 5 ole oKD 25 (50l SLls

S3WES i 53 g8 F s M F5 ot ((OTA0) Lo OLL 5 g s pla
AAY=YY0 :(VE) «(sulais] coliizer aloes O 4

GaubObl Olal 505l Jion ddy p od Glex 86 s p OTAY) e (s3bils
Ol S b g ol KIS (g 5ulaS sladl s il bl

Sheslial b plew Cand sl S3led e AOYAD) L cCaga> g A ssib
woliiagy wllad (ooby cusie cbiiss b Ol Gamlie 5 e 4
JYV=Yo\ :(YO) ((salais/

Gmlio 0l 3 § 005 Cad ot (VM) LT sl 5 S (Sl oS (b
s 5 ($sliS slad] wllad (o geas gpas iS5 ARCH b 2y,
yr-a1 (o)

S eslinal b Ol (ol A,y i 5 obedde (OYAY) L s nie 5 p (oS
Q0N (VY) (O o/ (g3latil sla yimg st dolihss o guns as GaaSis

AYVA Ol o851 SLasl d o3 M) ammwslasil Sl .(V440) 15 (G| S



149 ...Qlﬁl@j)jwu’@ﬁ)é}ﬁ&:

5 Sl b (obrle sladde el L ol o5 ot QOYAY) L (S ypin
NEV=AAL (OA) ((oolat] lid) aleo « rne eSS

S8 3,8 10l 1 Gty Dlpalo Olpe fo e (VTAO) - o GS5LL 5 (i
AN -YVE () o Bl aaliins i aolilas  oas

Loy ChHLS) . amslasBl js rezen 5 Al saly (\YVA) s

(Sl e 5 sl 2 AT L Ol (53,5LES Jise 135 dde OVAE) L0 el n
MNANYY o(F) oo ol s slats] golilas

Aminian, F., Surez, E. Dante., Aminian, M. and Walz, D. (¥..v). Forecasting

Economic Data with Neural Networks, Journal of Computational Economics,
YA VI—=AA

Dieng, A. (v+:A). Alternative forecasting techniques for vegetable prices in
Senegal, ISRA papers, \: ¥.
Faria, E., Albauquerque, M., Gonzalez, J. and Cavalante, J. (Y:+4). Pridicting the

brazilian stock market through Neural Networks and adaptive exponential
smoothing methods, Expert system with application, article in press.
Gutierreze, R., Solis, A. and Mukhopadhyay, S. (Y++A). Lumpy demand forecasting

using neural networks. Int. J. Production Economics, 1)1: §+4-£Y+.

Hyndman, R. Koehler, A., Keith, O. and Synder, R. (¥:+A). Forecasting with
exponential smoothing, Springer Series in Statistics, ISBN aVA-¥-o0¢+-V14y1-A,

Panda, C. and Narasimhan, V. (Y.:v). Forecasting exchange rate better with
artificial neural network, Journal of Policy Modeling, ya: yyv-yy.

Saltoglu, B. (¥::v). Comparing forecasting ability of parametric and non-

parametric methods: an application with Canadian monthly interest rates,
Applied Financial Economics, \v: y1a—\vA.

Tkacz, G. (¥++\). Neural network forecasting of Canadian GDP growth,
International Journal of Forecasting, \v: ov-1a.



