[ Downloaded from gjerp.ir on 2026-02-20 ]

SOLaB! (Slgiwlow g leinng p dollad
AY-111 Olmao AYAY sle FO o led (o 5l Sl

3y (69590 e 153 9L LY guasmo Cwowd (S i
(S P4 95 9 (S I
kS p o 5 Sow e An dow (Gl dno

A (8529l DY gasmo il (B 0 (P19 9 (ol Cunsd (S Sud b s o
g i ([ 2 3 ) il 48 57 D590 (S Bz g5 9 (eI Sl
< palol 3 i adly W1 S ol sbb Oga3T 93 3 ooliel b B pite 9591 SLa
(ol St (S o 010 (59037 (32! GRS bl 2 ok (22 gty — (22299
Sla y Olgted (un i (819 Coud (5w (ieed 0D 3k DY guaze
225 IV IPAF Slglo dalllan 0393 . (b 3o (Sw g BB § 0L i
C(AR) g 3095 Sl 4 w8l o0liiul 3390 SN .8 5 o
SO alei fos C Al ol pos CARIMA J(MA) o5 oo onSile

G slezr Olw 31 .09 Sghas ovas 45 S99 ARCH (uige

Ls«l&;.i:a}.é&}:l.a:él61,:5.3crk@)‘wl:lea@\:&C@W};L«:ﬁlél}f;%;4.1*
by oDl 3T oKy e s e 5 (65,55LS slasl (gl 573 ctubing o oDl 33T oKl

1. Vad-Wulfowitz 2. Durbin-Watson
3. Auto-regressive 4. Moving Average

5. Auto Regressive Integrated Moving Average
6. Single Exponential Smoothing

7. Double Exponential Smoothing

8. Harmonic Analysis

9. Auto-regressive Conditionally Heteroscedastic


https://qjerp.ir/article-1-273-en.html

[ Downloaded from gjerp.ir on 2026-02-20 ]

O oslad (Solaidl Slgiulu § leing dolidad  AA

9 3Ly (ol cosd Slat s ARIMA (5591 ilas (53 087 slmo ol 3 (St it
Pl S (i 9ol (S9N .3 55 (e l99) 2lo I Fa 1) (S
0 i (B3 Cnd Sl S (Gu i e (S b 1) (S peres
Sy 38 (i (Sl O 30 .09 s g3 5i0S” (S9l- ARCH (681 o iy
1TAD JWo 8l ol dww g 00 .09 of 19 S 31 g8 (o Joums (ol

ol Cawd 4 FYUITAY Sl 0o 4 Comd (o S Soud 3 41FAS 9

cg’.g_:a'}n)\.ﬁ ARIMA ‘LS’JS‘\’; cij cJL_.J_ ¢C,...~..:§ wﬂ :gSu\.blr 6&@3‘5
o g e S ARCH ¢ Ll s

Aoio .
pFUCTPEI ST JRENC T PNt SR P U AN e PR
2 Sl 3l ol &S ot T4 T e 5 Syl Sl (3 8 Lol
cﬁdthﬂéﬁw@Tﬁ):axﬂT@G,d_;ﬁJl?ale.gul

Wl Sl il Ll 5 bS5 (6 5koms (811 Sy

ASTh sl Sl e Sl 3 ge aeds s 53 Oblsslal 3l S
15 e3linul 55 0 (g3laml (1A Cnlw (5l omlin 131 Olsie 4 Wi pl L 8.l
3 LS 5Ll GBI by 5y ol 31505 35gs Ol gt 4ia 53 bl 15,5
Olis s odge 4 1y (galamdl (gla it o by (g3l (slawy L5 4 o 5 05 b s 0T
3Ll (sla a1 5 A s o g Sl (S plar 2 lebn) 3l Gt sl p 5 ST 1S
ke pp b g Sln e (S G B LIS 9 Lol 03 1055 4 by e Sledl ples
Ll R > g

o 9 el o a8 5y (6 el Sl 53 Sy 3 g5 (65551 DY a3 50 5

ouﬁhsjlifqbﬂ‘_;ww&j_;pgww&ilq«;jﬂlfqéﬁjdl«é

(YA (6 o domms )


https://qjerp.ir/article-1-273-en.html

[ Downloaded from gjerp.ir on 2026-02-20 ]

AL Gl DY game Cwd (Im e

el e L DL 6y 5 5 Sy e 93 ol 35 3 6505LST S5 ol
S e Sliwly 55 (sage (‘\—f Ll o $503UST DY pamen a5 50 53 S ey 1)
31 0laj Oln ool 5 55 (65558 DY grame (sl S 55 51 S sl L1k S
L ablin sl (oS OLSI B0 0 o go Lol ) Gl 5L & 45 9 5 5 ancd
3 B I L DS o 5 b i 53 AL xbls 3 g s 15k o pllaal Ll 2
Haolamllhad o &y e Sl o5 Ll 5 n p3Y Lo b 5 s HL 5 W59 Ll 2
Sl 5 Sl a3 O o il s 5 3 sl S (6,8 Sl b sl s
el Gy 5,0 gramen 50 51 LSS B SleMbl 4 8L s 44;1}‘.5@\5:&{1
3 i Ol Jold Caie DY pamee Sl Cad g i 4 0l aalllas s

.g;w\.g&dq;u}sJ\g-siﬂ)weuag Q‘ngﬁé.g;ﬁ\kﬁ}«q-;

o plxil Olaliae .Y
Caliie Glgdg) anslie 4y (3Ll Slg (S by e 03 0 59 e Dlallle 55 LS
6%&&0)};—):0&(:[_?&‘Qub}‘?ﬁwa|)b.@‘aﬁﬁﬁ-bﬁ
D sh 250 S5ES
Consd oS 5 5 63, Sleds) i oy amslie Coda L c(VAAY) ' Ly 5
S VAVO L V4PN )05 Las (slaosls alul 15 15 0T 55487 53 ()ls s &S 55 as 0 o
(ARIMA) &5 o0 ke o sow S5 355 AT 5 ¢ omiwalial (glgdigy 5l oslinal L
il 5 3 ST (g (P i 2l S (S s Olanainie leaB o
Wast e o 28 sl (650l (sledisy plo b amslin ;s ARIMA o9, o8 515 0Lis

el

1. J. A. Brandt and D. A. Besder


https://qjerp.ir/article-1-273-en.html

[ Downloaded from gjerp.ir on 2026-02-20 ]

PO osled (olaidl Slgiwle 9 leingy dolikad 4

) ot 48 e ()3 Cales Cond i i 030k (1440) 01,8 5 (651545
sLlast 4S5l Ol g5 53 S anglie S ute Kl ror g S5 T3 S L
Ll ARIMA LT 3 51 208 dop3 B B e e a8 Jile i

AT Sl osliaal Ly 1y (bl o o s S8 (VVF) (631548 5 5 00
Tl L3S i VAR Ll 51AV0 @ 515 0555 ailale slaesls ulul  ARIMA
OI3L 53 WSS g 85 5 o L) Mol H3L 53 o 2 e 48 515 DL 0T s
sl dal s JLsa gde ab 6T

O3 ARIMA g e Sl eslimal U 1y SUS o S (VWYA) (utomal 5 Oy glome
e S 05 5 had UT 55,8 55 LARIMA 1T 5 ¢ las lla>de
@S Shes 6 sl 4 S Sl ol 5 47 5l OLAS laadly s 57 (o oy
13 4l Sl sl A 53 6

(&5 e e o3l S0l (sl 3l aslial L (VFAY) (3L TS 50 glle
Iy iy o315 5 ool Cod ARCH 5 S5 )ls ARIMA 68 55 5 6l ol oo
Shas bl o LS e U aslis ;3 ARCH (680 candllan ol 325,57 2 i
L1y Gt il oS RMSE

ot b fe o s edes Cad 5 5 015 (WAY) (b S5 Olulis
oomad AYAY Ol ) U VWY HLe Juas slgnasd 3 oslinal L aallls ol 53 tis S
5 S S smite Sleay AYAY LAYFA 0,03 (ol cJ game ol A 55 UL (glaosls
Uast o 208 6ols glas ke Jote 45 515 0L andllan gyl ks ag e (G 5 8
Sl gy plo b anglas 5o

oles s 5 ot Kl ol S0ke slgdg,y 3l eslizal L (VYAF) 751
Cmad s 4 e i JARCH 5 ¢S 5o )ls ARIMA (S 55 5 i
s ol Dbl 53 i 5 e Ol (S par 5 Jols (655518 Y s
5 s s i gy ole w5 &K Gle 31 (6l oS 3l Olis andllas ol laasl

S 0 Sl 6 i st B ple 4 Cnd ol b iy ele i Slej 3l


https://qjerp.ir/article-1-273-en.html

[ Downloaded from gjerp.ir on 2026-02-20 ]

) S8 OV gasme Casd (S

S G I
ol es, 8 53 LT 5 (bl Sl (Soals Olin ol 3 o S Sless
2 eS0T Sldas 457 257 (slgdigy 53 g or Sokvatns (25 5 &S g,
s e 5y se ke ST 5501 e Code b awidE 4 by e slaesls (ol
S S 5 w3 33 4|y dm e (S Slebs) 05 e (ST I 3 kS e 13 o
Sledss cosle Kl iy Jols e § 8 Sledss o8 S (S50 85 i 5
oo 8 554 55 G 5 ey el 5l e sl glsl 5 oS e Sl
L s 85355 Jde i Ol on o 050 85 (slain 51 s oo iy o8
i b5 Gleeal ilsls b g 85 55 e 5 (ARCH) (b3 leoal sl
AT 5 eSisnls iy 5 sl b s S5 sletiss 5 o5lsl (GARCH) wsly
S B 555 T 53 5 Sz s 5 ARIMA 5, o 551, ARMA ,ARIMA
Syge o abas 33 T 5 cpl andlls oyl 53 S” Gl (MA) &S e 5 Kls 5 (AR)
Sl Catte Sl o st 8 03lizul 3550 Slptig, 1SSl 4 815 oslinal

RGO PN O

(AR) (Sgaw 3895 (5951 ¥
23O S 335 AT 3 oS OT sl ¥ s o 610 5 5590 ite b s i S

Wl Sy g ol IS I

(Yt_5):0{\(Yt—\_5)+av(Yt—v_5)+"'+ap(Yt—p_5)+Uz ()

1. Simple Average

2. Exponential Smoothing

3. Auto — regressive Conditionally Heteroscedastic

4. Generalized Auto — Regressive Conditionally Heteroscedastic


https://qjerp.ir/article-1-273-en.html

[ Downloaded from gjerp.ir on 2026-02-20 ]

O oslod (soladl Slgiwl § lingy dobbad  AY

Y e S5 Sobea S AR (D)L pl P a0 0 g 850550 0T 3 5 Y, 0T s o8
o U, 57 0:K0ke O okisly dlaly 53 .S oo S5 pl P a5 o Do 8 5355 T3 5
el Ll IS

(MA) &5 xin cuSiluo (S F—F
ol 3 g o3lizl 03,28 ) ot Sla 5 Sla SN g sty 53 &S e S0k AT 3

(el Sy g ol 4 SN

Yi=p+ U+ U+ BU+.+ BU,_, (Y)
T3 51Y Mol 5 sl sl IV alo U 5 Sl Slie g1 okiisly dlal,
LS 0 53,4 MA(Q)

' (ARMA) 5 s (uSils (g 573555 (S99 F-F

05 Ogn S 5355 ahar 45,0 Juld 8 25 S ARMA (p,0) 15 T3 S5 sba
3 3 a5 4y b abeor a5 a P Jols K05 Slea) il &S i S0l dlex 430
4SO oy Sla) e 50 B s (8L IV Sz Sy b b 454 ]
534S (3l S ARMA (D,0) ST 3 Jo 515 O e 5358 oSl (6,8 Jolis
ARIMA 2Ll &8 e o 80ke g £ 5550 (Gl (6 o bl (Slaj 6 0550 2]
ol (p,d,q)

3l Sl ,le ARMA (P, Q) oo g0 Jbo &5 SIS 5bas

Y, =t Uy + Ul i UpYy Uy =BUs Gl —-~GUig )

1. Autoregressive Moving Average (ARMA)
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