[ Downloaded from gjerp.ir on 2025-12-05 ]

olaidl slpiwlow 5 lging jy aolilias
AV =18 Olrdo AT jul DD o)loiss ppuxs Sl

P s A H 0l b £ 0 oSt § & 0 CuligF Cand S s
Qlﬁl)o

(S o] g3l

o ool o1 o8l cale Slin g g ganalS Wil olis IS
sed_dashty@yahoo.com

(G000 dao>
5 oE5ls (g5,5LaS slazil og,5 Lol
hamidmohammadi@gmail.com

OFFF=IYAE) 0,55 (b § o i 5 fpn o S ndls 5 (ol Cond (S iy Ot b anlllae
LA)::‘C.»Q;ﬁuﬁ»l...a?6»:)}“_;‘){o;u:.u\:)}Asuéﬁ&tﬂ\dw)ﬁj\m.@lo.url;d‘
2 ool o3l O gmils = 53 K ek 5 5 sy —llg S e L O geT 55 S
5 (P b Gl o Olgioa o 3l OV goases (Bls 5 ol Cend (6 plad 0 53T
5 ARIMA (sl 81 Jols o i sl o3linel 5550 sla SN bts b)) o b W6
33 ARIMA &1 JolS'(6 5 odimsOlis anllas (sladl . Adb oo (o gimn omae G5
53 DY e (Hls Cad Sl o353 Ll CIte O pamms ol Cand
G o 350 53 45 Ab adetin 3505 b Ll L5 d (55 (o8 s s S5 b3

2355 03liul lejan oy gty B9y 95 8 5l aS Lol g Ciemie adly

.C22, C32, C53, D12, Q11 JEL s ko

(F S i &J‘Z’Jnﬂ.&u‘fﬂ G 35 (Cand i e 1SS G031

VWAYIOINA : by oo VWAYIYIY (o3l 50 go b *


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oylos golaidl clgiwlow g lpingsy dolilias AN

dode )
S Ol g 4 o e gy K Ol giew g SE 3L 5 3kasl Glaaie] 53 s 0]
b g3l Calbue (slajtdn Ol e LYAD udl 5 3T) ol 0 = oo Slalllas 5 (ale L
b ol (555 5 ol S8 5T LT el Lo it ol 457 Ll o (3Ll (gl e 51 (2
5h e 5 6T 4 6 8 st 5o

2> Sy e Al 5 035 arlse Sy bojlsen 8 ol glac b I (g5 )slaS
el 1 (AU &Sy 5 5L L Cwd K o0 Shas b W5 &S, 51 ke g5oslS
Fha s Shee 5 Wy Sy m S, Ul o 93 cana s b 3 sla)iST 5wl s
Sdeol S Ol g :)i:JWISQ,M\J\W:)\yj\GQa.\.&:lic;ﬁ}:&gj.:}&ga.\.aw
Wl (6 i Lo s A5y S IS BT 8 5 50 5 ghae Sad s S g

el o 02 5 Azaal b Y geze 5l S el ($ooaleS Calides OV gmes o o
I3k 53 2 e Slali .l (55 wlis e S| S e 5 b e S 5 A5
ails SIss SV uams ol 550 53 o)l gen Sdaol S 53 a3 b ol ol o gn 55 35
Jlaze o 58 O mn S b o psba S8 D S 5 sladle s L
S a3 a 0L (VFFFAYAF) 0y55 b Ay oslie odalie (VWAL ¢ SLS 5 5 3 j8) Coml 035
BB 5sba 4 (FAO) o35 o ys OVY 5 VIFY ot ssbay § o o35 5 § 0 b8 A5 A,
el DI 5 ol i Sl 00l ¢ gud 50 0l 5 ool (ols OV g Lo 1 s e 5
ol S b Sk & Sl OT edasilis s e 03,28 Do 5 Mg il
Gl g ol 3 das 15 5T Cov s 4 1, OB WS W5 L 5 Oyl 5 A5 e Y suames
3355 6Nty Cad i SWOlag I B ol (555, Sadtly (58U S walsl 5 Uslad sl
.c,..dideléj’aL;\ﬂ(ﬂéu,tﬁUlgq@ﬁ&i

sl ol eslazul 3540 gl gy L9 h 4 e 5585 Sl o e 4 olied Dy ,0
bt sladle o ol Calibes glafg) aslle Siow 0 Fots it Eadsn 03 S Sosbe
ot 53 G b oslsen ) ol (£ sae e Kb g Sl eslizel b2 4 ar g
s IS syl Slalllan 3 a5 550 Sl o S ploms Cad ol 438 15 aglie 5 50

e Ol sy a3 0 0L ) (5 g2 2, 5has G0 55 B, b elie 53 (8 gue (s S5

1. Food and Agricalture Organization


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

M o o g & po sl e iy

Jz),wd;ﬂo.mouu(.Lg,u:,A_;@ﬁﬁf,&ﬁm«?)obm,&uuuéuag
S o3 sl 039 ol S 5L glaesls e adllas ol slaasl g S Ll
s S IS T Pl Tood Soulaoli S ot 53 4505 0L (184Y) 5 55 alllas ol
Sdedils 53 bl el 03,8 G 1) (65585 b swie ARIMA iy, b awslis )5 (o sie
e Sl eslizal b Ol sl oy 5 (G Dol 43815 2 iy 53 (6 2 2 U15 ARIMA a3
el os g la B9y plo s Cd gy cpl (65 0 odasOlis 15 (VWAL (6 i baw 5 0 gime

L) ee S Jde (D3 il Cad e e (1840) 01Kn 5 (03158
6 51> Olis Sl gl i3 god anglie ARIMA &5 iz 80l ror o £ 550 AT 3
el 033 ARIMA U515 51 208 deo 55 Fr B fpo e a0 e s iy (sl

Tor s i Ol (S par 5 DY game b alaly 55 (WWAF) H5751L andllas (slaasly
Sl 3B Sl 5 Esman s 4SKE ) cole aw 5 &S5 Sl 331 (g S 5l OLi el Ol
S o w6 st B ) e 4 Gl glad fidad gy cole iS

M5 s gl Lle bl gla e S| (S 35m 53 €SS 03l LS 6,555 Sl s
Sl (V1) 5l b (e sl A8 o Joo g (G S Sl By ol allsl
3 S Sl a3l 5o S o sas amas 4GS &S 305 Ol LIS Sl el W 5 s i
e slaasl dSl 53 303 s S 345 Al 5 L nlie 45 (5 2eS i sl cole VY
Fan omas S gy 3l g ameslaBl gla by Sl 0l 5 (V849) e S 5
Al g ) S OE A 5 e e 5 e

G307 4) G S s 5 G 85 0SB Sla by amlio & 55 Slillas I 5 )
St o awlie e b (VAAY) s 5 b ol o aisls (8 sieme oas S
Wosls alul s 1y (T 53587 53 (gl &S 5 48550 Cand oS 5 5 (03),A1 la b,
OSOls ez g S 5355 dnl o miwslasl (sla_bs; Sl eslizul L5 (VAFV-VAVD) 0,53 lua
B osed atn b e A ) (S 5 L eemes 5 Olaaiie B 5 ARIMA oS e
Syl 1y et Ol e o 208 (650 ,a1 Sla Sy sl b awlio ;3 ARIMA g, oS 515 OLi anllas

G (Flls ml 5 487 515 OLES DS o Caad 0 52553 (VWVA) (gudmal 5 Ol ples aalllas

s addlas slaadl . Ljls 4ised I ZOb Guien 53 Bk 2D Sl G s


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oylos golaidl clyiwlow g lpingly dolilas s

53 ARCH s S ot s himy Cd f i sl 313 0L 5 OFAY) (slTse
el 708 K5 6l SN i

bl s ARIMA 13 5 oslisal Uy bl i o9 Cond COYVE) (6313687 5 5 559kS

4 513 0L oceT s & gl i3 gad i i VIS alis 51AVO 55 0555 alale (slaesls

Wl g 3 1y (S JBT S5k 3 WIS 8 g8y 5 o ol (el DL 3 gy Cad

.w‘:

G 9 .Y

Sty ol os S a5 4 LT 5 ool Sla iy & (Sanils Olje ololr ity Sl s
2 o psba OT Dllas &7 oS o) 5o i g0 Gl (oS Sla g,y 5 (&S
el 5 a0 5m 3550 G5 s yse e ST 3500 b e b azd S 4 by e slaesls el
S S o 3 s S5 3 33 45 St o5 Sl iy U5 o o LS sba 3, S e )
5 S e oKile slainy sl Kbe o) Jolb G S b Slaisy 28 (S
Sl ot 5 o035 55 4 55 G S Sl By el gl f sl b, gl
S 5405 o Ll 'ARIMA 5 ARIMA (ladyl 3 4 Ol o Jo b Gamw S5 sla sy 3l 555 o0
oSl 5 (AR) Gpm £ 555 Sl 5 5l JSaze ARIMA 5,8 o 513 ealised 550 5l
el (MA) &S ez

(ARIMA) &5~ 20 pafSbo Ogaw 5 ) 895 (5651 V=Y
a5 5 O S s ader 4T 0p Jils 4y S L ARMA (p,q) 1y sl 3 IS 5k &
oo 43 50 q 5 4l s yoite 514y b abor 43 0P Jols 505 Slea) A3l &S e S0l Al
S 6,8 SOl 43 0 d 5l g a5 6 S BT el 1 osdle (Al I Mo 3l i
(ol Glej G D)3 ) 93 oS g5 lud e ARIMA (p, q) Aol Lo 5 1 OT s 9 555

(1889 ¢ 51 28) Sl ARIMA (p, d, q) 43Ul &S oo 5 Kbe Sgaw S5 355 Slj
51l S )ke ARMA (P, Q) (gn g0 doa & ¢ JST ) 5bay

Yt SHEQY g t09¥ o et OpYi gy +Gp —0,G =0,G 5 —.=03G ¢ ")

1. Autoregressive Conditional Heteroskedasticity
2. Autoregressive Moving Average
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1. Artificial Neural Network


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

AY . £ o o g & po CadisF e (o iy

o (Y) dslas Soo9Pd O35 (I e p &l‘ @ .@‘f(dffm) 6ol Jled L J'L“\":
R8s

a = f(wp +b) ()

Las o) 4 (5,5 5k (@3 53 Lgh oo oI b 5 W (sla el (s ,Ssk riu}i” g5 s f ol
Jé..\iL«JQ&.leAGJB-JJ&\{ij‘ﬁ-)Jd-jééjjj@‘)gwﬁtﬁ‘j)}bbnggﬁ

el ok 0313 OLis (35,5 R L 0355 &K Jute (1) S

095 S (639)9 wix Joo ¥ b

b;,.:,ic\.l,‘.a-}w‘)ﬂszl_»\_',.\:m_aP ‘_;:j)})‘}ﬂj-wtﬁpi b‘.\;‘t(")ﬁ)}

il o () dlasly Dy g0 1y b (63555

R _
n=3YPW . +b=Wp+b )
=11
:QT DL 45
P[P, Py | W= [W) W5 Wy g
gl (F) aaly Doy 50 4 055 (s A o Iulgind s
a = f(WP +b) )

ccl@;ﬁ):‘AJ‘QL«J}:J(\‘)JQQJ}&AinSsabLgst).\b;Qﬁja.\.iwyﬁ-d.hdii
(VY


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oylos golaidl clyiwlow g lping sy aolilas  AF

R X1

1XR " a
f
$°959 e . :
— P
1

1%1
62953 R b g G oucds ool 3.1 S

33 513 gl el e R hls P 63555 s 555 g0 edalie (1) S5 3 oS 5bokes
):)»l.f&a@?b%)\d@l{}aﬁ@yy@‘p&)b}:ﬁl{ébbSWMJJLA
bau’:.-jjﬁ-)av\.i d\»&\fJ.LJJ cUA;uaJ\:- 39,9 Ju)L»‘So ‘)H u.aJl:- S39)9 cﬁw
ol VXY s 5l KL g (goude Hldae &S5 s 5 ol cpl 53 55T e 3 s
Sl Pl Jo 6l U654 5 e Sl S b g 055 S5 Jseme sba
oslizal &Y &K Olgie 4 g5 iz I elerl 51 3)lse 2 53 (plpl (VYWY (zlgin) aS oo
OFUS Gl 4 (Sdm e GLSE Wl s as G s
6\.&4@3.\5}&%&QQ)L&SA&\A:b}\&J\j@\AQ}jJt”wl@.x}idashxbjb
‘a.i}j))lq-ui’.:.;@Mbs)yéhéﬁ@ﬁuiﬁk;‘xab@‘b))nﬁ\gticwl.]a»;ﬂ‘)b
&Lﬁ)T}JJ}ATd‘jC,.w‘.k.ﬁf:f-}n‘_;L&a:‘sz'fj)b)‘bﬂmd‘u\:&‘&:C,.»‘
4l ST (Sl el o57 Lk ei Sy 53 & by D pme Sla By e Lnasls S
355 ,ls p ad e dolas &S (654,55 4N S0y S S und (gl LTl @ﬁ‘;ﬁ@féhu&})
S 2 550 (@) &S e o Kila 5 (p) o 8551 40 5 oSl ARIMA g5 03 o 5
el 5 st st YWAF 5 WAV cladle glaosls .l ald eslazal ot (glas

Az 515 o3kl 3540 55 seT (sl (VWFFIYAY o, 55

Odg Holai bgoil .F
Syl o one T 5oL 5 Sl eus b i d8 Wy, ol b i gladie ( S sba

(Slaj gy Al glaslae 4S5, S osliul b o i Gladde 51 015 o (5o swe 5o Lol

1. Feed Forward


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

D . Epo o g & po CaisF e o iy

Lo by 3l el 3 s ol L dal azils 5z s (6w 53 Skadi 5 Sikeoli S sl IS
3bas Laests ol SN 0558 ) 1y laesls 05 B3l o b ds3lad Sl o st
Gl il glads a3 5 S oslinul 4d8 Wsy plul i i (sladibe 31 015 gas il
B g S5 el T mhe 4S50 sy SloS g K D2 (3L (e

ol sy s S Ol 3 g 0 503T 8l S bl L ) oS
il e (6 OT aSlin b (6 &5 53 3 5 g0 31kl s OVt 51 Juol sacadle 5 2,
IV S glacde g ol 5. sl Y OT 4le 5055 2N 6w SO YLy2 S|
Ly IO S 3l ltalin oay ol olil 035 65 03,8 o 5l 5 a5 5,50 (Ui = ¥i_ Vi)
j&)@&ﬁ\f)}b@éﬁ&)))ﬁfﬂ)}}}‘w .M@Lﬁ.ns;.»’)kﬁ‘_;bb:*f:ﬁf@ﬁj:
Sl @ s e sl p alaly pl 53 (VAP0 ((63) 555 0 dwlms ED) = 142X p.ggp Sy 30
S il g 35025 SIS (6w S5 53 55 g 0553 1as B(D) 5 46 god 5lai 1 el e
355 gr lone 35 D gy 330 ST (5 55 Lae 5

2 2po[2pp —n]

(¢
PN

®)
3057 @ ol ($3La LS (g 0 53 Lae 53 3o s o adaly ol 5>
O35 B3k ey o 0303T ol 93 ol 0y bl 3 E(D) ik b oy &y sy
Ll (e
Ol =033 0351 ¢ Gloj (6 pm &K 05 5 (Bolas 05057 gl S5 alsbsla s 5SS
b e 3508 o S5 O3 e 1 oy 355m e o580 Il 0 05Tl plonil (11 o
333,83 o 3ssm ol a3 e Sined 355 395 O guily =m0 93 05lT 31 o3l
S @l ash e 2y e 03y BT (B 5E ab (Ken 355 sy S o5
or Sl Al ks w55 J g o B e Slalie 5 S ealinad 05T 0l 51 015 o0
el o 03l |y = 5 a5 T S casdllan ol 3 035 ey

1. Cyclical Fluctuations
2. Jarque-Bera


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

80 oylos golaidl clyiwlow g lping sy aolilas 45

SO J o e SLRS1D
S0 3 gl e i 53 0 1) 555 50 (5 (sl03ls el or Il i iy Sl b ples )
6uﬂ)|)c}&h—¢‘)3 I L@JTASAJ_:f@ﬂJé osliiwl 5590 Jbo 551 ‘_;Iﬁ;\(‘,wl.m:\:j\ S
i gad Mol 5315 0T 535500 HLSS e 0503T (61 m 48 1 a5 (5w 5 1 S o0 Lo S
Pl o s ety glin p Slwlus ¢ i i Sladde 4an gl (@15 53 il gn i iy
Slm SSUE Gla a5 ,8 oo ol 5 05a3T 3500 iy 0593 Slaesls &S 4 5 355 0
)};\—?“QmiiLf@))l_:ngiT;ﬁJJ@bJ:)b:Hjﬁjﬁéudmdzsﬁfajl.m
o Olseas AL 23ls |, RMSE [las o S 48" Jie ja .l "(RMSE) o i slallas
Slme ol ol ot enlinal 0l s 5L jlms 31 55 oy o 55 235,8 oo OBl ot e

Dy o dmlos ) Do) s

T+h . 2
RMSE = (igT(ytfyt) )/h )

sl G h 5 fe e 355 S A 5 0kd St palie S 4 Y s By 0T 52 S

lrosls Dlaa b s A dl 3 OLl (gl oslamul 55 90 Glaesls T .l fo i 5530 Sldaline
5 (MAPE) i slales 5 Kle Aoy Slae 55 5 (Bsb shan oo ol oo S
b sl S ol gl Lalh g3 ol 3l eslinad e b eslizal 35 (TIC) s sl b el
213 55 dils Sglite el ST glag e Gl ) ote S aulie Ol 5 A Lk

Mgk e s 25 D)ot el (] AST e

T+h |y, —

MAPE = ( 3 [Pt=Ythy )
t=T+l| Yy
T+h 2 T+th = T+h 2

TIC =[,/( £ GF¢-y)DMULCE TP+ X (y) )] )
t=T+1 t=T+1 t=T+1

oela adl s g dal s 50 gllas ol &1y o 2 (il 5 sl Gestla g ) slie 4 s

S o e S B hs auls 53 5 6l b

1. Worm-Up

2. Root Mean Squared Error

3. Mean Absolute Percentage Error
4. Theil Inequality Coefficient


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

AY . Epo o g & o CaisF e o iy

Forps s fr b S ad Bly 5 gl p3lie Jolb aalllas oyl 53 e3lial 3550 (slaesls
J=l it 51 5 0aT s 4 FAO Sledbl sl 51 baosls ol ool (OFFF-AYA) 055 b

\Zeol 0 030zl MATLAB 5 Eviews 5 slal 31 p 5 31 Cabsies

QT}!Job@lﬁgJu\ow&édﬁ
.L_;iTJ.éJA}:_w;)A}_>'J|:J_34TSJAJ£~4§L;>)))QY6BQ}j>\M¢md5\ﬁwjja|);
L Las sl i (ol s amlie ) adl s 8 aseia uuT 5 pl 43 e 1l (ol ARIMA
Sleslirwl Uas o e jsbtea oy 5 oslitul 5550 sla w 55 ARIMA 59 5l eslazl
a5 U g ol 5158 oy o5linal 3550 (U85 gl 1l 5,05 &oys 05 ARIMA ) 5
Soslial U gl S 4 W8T (5T L, Il (s s Slej (5w oslial 3 50 (slaosls 4ol &
ol B Sl 5o La i s Jailyy oilar ST ) sbOLes A3 5 Sl ey 4k O e5T
23bie Lo 4 Cod OISl o b 687l OT ghlan ¢ ol 5 5 0 o 5 ebans 55 T 5l
LU S oo S ol 3l o308 O T bl e K8 (6 8IS 5 e 3 L e o
AL S gl ke o sa s 53) (ol S 50 5T G b 1 e ite B, 5555 g
Ao 30 Hlsline cb,./)s 25 S pled .rﬁu pllsloddsl s T o (L L IU
S8 S 3,8 s L bl L ple e b 8 (15 S sliml 4 ] dizes b
0313 35 (WWV=AYAS) 0555 (b LacnSls ol BN s o OLES 5 50 51 bl (65085 (65l Lo

les g ar g BB e)ss ol 53 5 Ol 35 mse LT sl sl
e gy Joolo e 65 (g p3lin G5 53 b 65T3b pl I Sl 4T sb0Les
$D g b e il ol 5 el B (6 St 4 538 ABL (Solas P35 Sl
Ogmily =8> & )l 05031 5 sils =Wy S 2kl G ga3T 1 oslinal L s piie O3
3 ool Cead (slacs i ples 47 5ls L ol 3 (sla0pa5T Sl eeT s ks L35 ey

Ll gm b JB dpame 93 2 (Al
oaT Gioed gy iy 3 ok 1 ladiba ) ealizal b i b 31 ool gl 55 alslyo
OSOls 4l ) slme | £ sie omae b 5 ARIMA (sla S1 o jh & pdd o (61 Ol
ol - Sle doys slaasli opl  ogde i oslizul (RMSE) i i slales sdons
S slin pmen 5 S b il (lags w aslis sl S5 S50 5 (MAPE) (ol

}bcdﬁ&)}TbE}é;ﬂ45)}.]44'\.@.&.@5;){}59:\.&:.«‘J)}AJ})}))“J,&B&L&@&


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oyloss golaisl clgiwlow g lpingyy dolilas AN

b oslie plae b oo e aslie 55 opf S edings b e plie 4 dly 5 b oo
iyl g B0

ARIMA 9 3 Jol> Gl guw s -5
B ozte b 3l eslizal b i s ARIMA sl a5 e st 51 ol s (1) Ut 5
e sl Cad (3550 50 Lol S e salie Jgdr ] 52 &5 5 b0kes el ol
Al B 50 5l S S a3y 5m 53 5 Sl ST SLI o i e 26 AR Wl
S5 ol S e 65, AR (V) &5 51 s o ded Sl 45 S 15 03lizul 5,50 MA 5 AR
23 53 Sl 65 1 YL Las o ples )3 MA W15 (6l 0T Sy (glaas o 487 o
@ﬁufwwl_ﬁ.uwQm,;sﬁfauw"@u;@sbg&;éudﬂ
sl Ao 0 T 55 s

ool Cad Slacs o 3550 53 5 WWAY Lo (61 (V) s 53 (g 0 2050 S Dl O )
3550 53 bl Sl i u3lie 3 S odd g e ilie foaesd il a5 § e SiSS
bas o ! o ) ol 2 T (Bl palie 51 STp0 0 od gy 3l 05 (slags
Cad 5§ 0395 ol Cad Sl m 2550 3 25500 odalin 55 (1) dolr 55 &S )50k
ol g opl S Gl osg Ao yn B 1 ST i slet Lo )s L c&f o5 8l
b 5§ S S ol S (slags o 3590 53 i Sl ol Osllan sl b iy
o OYAY b Gl s i 3050 53 (IS ssba Dl doys Ve I feS e s S Al
dlous 0o @ a5 bl il 0n gl S I e SIle s (Bl S e St
S Soalizal b 8ly Slais o oS i f ol & el STy (2 p 9 g0 ol (Bls Slas
3 y5 g 0393 35 055 (6t ool a5 oo ot L 5 550 0 fideS gy 5

s Aol 53 aSaas o QL WYAF Jlo gla s i )3 ol &1yl gl j5lie )
GUacs o 3550 3 b .ol xbls 513 VAT Ul b awlie 53 AR Jlo (6l o o sl
Sl 4l Al AYAY Lo b lin 53 WAF Jlo (sl o sl 0 S8 (ol Cnd
o Caad (G 3y50 55 L 5 VAR Jle 53 OYVAY Jle (gl ol 1)1 o i (6w A5ke
Rolie s gl sype 03 5 el 03y OT (i polis 51 a8 gty Slis e o8 S
Sals s o WAF Ul s s i sl 51l T R palis 5 fo i

ﬁ‘)@)tf“;&“‘@éﬂ)’@ﬁﬂ&wg%‘:}jQJ:’.‘“{")"J}’.'}&S)[:'“{


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

A . £ o ot g & po Cadisl Ceandd o iy

YU Sl el 3 f 0 L2 8 (s S ey sl ST Js Cl Gl Sl § e o3

°;}’M)J%)‘Jl“5ﬂtj‘v’£w‘%§6ﬂw&ﬂ6bC-""”‘°>}"<MJ:\Q ))4:-)

ol

ARIMA (5651 31 oolasuw! b it Y guao Cuomd St iy 31 ool gl ) Joua
VWA Jlo sl VWA Lo sl
4
s o
RMSE Ll b Jeeyy
(MAPE) o 2.4 (MAPE) o P
o Caae RO Caxs ARIMA
(42 3) (4o y3)

ol s

MNYA AVAFFYY YVFOF Y VoY YYAVOAY YYVFYVY FEAVIY (Yer))
Calan
ol s
s AN o \PF0FVD N VRAYAZEA  VOFPAYYY Ve YFFA (Yero)) _
fross
@5\‘5 s;...?

Y/¥o VAYVEFy \AAr I YAY ISARM AYAZFNY V4. YF (o))
(Ealund
8l s
A/Q Va0 2VFP \PFOFVD PINF 14+ 1 OAVA \VYAAPY S YYOOF 0 (Ferd)) _
g

. "9..079_* ) @LTJ J;-L:

ol 45‘)‘ 6“'113‘:""7 69> )‘ C)\> Sy 93 LS‘J" okl L&‘T’d’:‘ﬁ jf_:u.aj:.’(Y) J)..\> BE

O By aen AYAD Jlo ol (lags pu g 53 358 o0 odalie Jgd o) 53 & 5 sbolen .l

Cad S (S Gl s polae S Sl ol a5 BB Sl adls i) Loy Yo G Y

BE & 5)3T>li4f)}hiw Sl Ml?‘sﬁ.ﬁ&;ﬂ) wﬂ&bﬂ\“/\a JLN BE) @;b

- e - N . 5 .. - - : . o
SMEe S8 05 (0 i 5 ol 4258 0 St 8 e 5 b osba (Bl Sl e St

] 0 g \YAD de BE QT ‘ULLA );“ALE,« )‘ ‘f»:.v wa‘ \:“"“’X; M) U‘ﬂ Lw|


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oylos golaisl clyiwlow g lpingyy dolilias Voo

ARIMA 5651 31 oolasw! b coitn &Y guamo Cuond S gy, 51 ool ol .Y Jous

090 5l @l 5o

Jls j3 el St ol

\WAS VAD s
" L) .

R ) . 4 S L) AI{;MK =

2338 0,93 ok @i 0y (JUy) e
(4s,3) ) (4o)3)
YY/0 VOVETVO WP AVA YOV (Yo ) F s ol
Ve Y+ AVSARE V./44 VAT ABFA Yera) gl o
—Y/$ VYVASYA —Y/f VodAs f (v e)) b oils S

VPe VYT Yy V9L VAR (Fed) g S adls Cd

(g i 4 (593 3 Jol> S Gy T-F
Glos ol o @11 8 grme e S Sy Sl eslitel b e 5 ol s () dyur 5o
VY 3 VP Ol e 4y o5 VAT Dl 3 § 0 S 8 5 ol gl Cond (5 33
Sl ot Gl Ol &5 Sl (pl a8 BB ¢ b g0 ol (g 58 B (3,5 57 0352 Aoy
Olgs VYAY Il (gl o )l (sl o i ol s ¢l ol ol 5l Sl ol (Slags
033 (ool SU (s I i (8Bl S o (82 (8 ginme e S Ep) Sl ealinal b gty
o) SLas o Sl (i U Ol &5 S 015 o0 s 55 ) gl sl 1ol
Ol GRs Syle 4y Sl 034 ,20S o gz ae 6505 i) JIARIMA iy, 55 Ciette
4SS I 3l s e S ) 5l g el G 53 ARIMA g5 s
15 (S o g 53 ¢ 505 sk 435 Bldan ol ) Bls Caed (Slacs 3590 5
fn b S Bl Caad (3590 53 Lol 3 gh ad oy Gl gl B 53 0l Ol e o3
olie odalive . ib s ARIMA ) 5l g o8 gs omas 4SS S, Lol &1l (o so i
45 Cl OT 0lasOliss 5 8 sz s 4 51 oslial L AYAF Jlo (gl 5 oueT Sz (gl
4ol 4Bl ST el (g w53 WAY JLo b ang Be 53 VWAF Jlu 5o oo i sl 55l
ol @Bl 28 VAT Jlo b aslis 53 WWAF Jlo js ot sl 5islie o Oosles e 5 gl
a5 4Bl LS g s g sl i e S el a6 3050 03 0350

&_zol,;gf;)\,;@m\muéu@ﬁwuﬁ&glraﬂ.;wu.\wx@;a;l;&


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

VY Eo ot g E o CedaS e i i

ot sl yolie bl ces gy ol Glacs 5l i (815 GG iy 00 (F s (e
sl oo 1y blazul 1 GG FAF Jle s

SLa b 65 2 om0l Sy 53 53 WAF Lo ol (lags e (s iy (sl sl
ggﬂ};diﬂﬁjﬁd\b;’- \YAY JL.A&‘ﬁJ%ﬁJ_‘A{.@‘ARIMA D90 93 odd &1l
alice sl a8 Sl y3 ol 035 o 3 Y SMF 35 o CB S 5§ oo (ool oS
S Lo w3550 53 Tl Ao ;3 0 S VPV (5 5 a0 hdn e S g, ) Jool
Shoslial U ods Sl (sba sty ¢ IS 5sbar 5 ol (6,503 45 & Ll 3 \WAF Jlo il
S 3y 3 A o Sl 03 4 20 ARIMA (6 K1 L s lio 55 0 sime o S5 by,
631 Dl (S gl il ) (fmn i Ol g 1 (200 33 (o frps (o815 S
S BB b aly f e ca S il S nae b s 4 55 b i 0y
Sl 03 S g iy ARIMA 3y, 5l

5t gt 45y 5951 31 o3lisal s i Y guamo Cund st it 3| Jolo g5 Y Jga

WWAF L 5islae VWWAY Jl yislie
(122 . N [ . N RMSE e
(MAPE) (o s> (MAPE)  (suohs e
(dzy3) (dzy3)
,,a..»‘ s
VF/Ve FENV VVFOF Y \#/V4 Foa¥eon YYYFYVY VAFO . £Y . °
L
w‘ C—A._._.‘;
¥/av VOO v \PFOFVD \o/rY A REEN VOFFATYY VYFYPAA ] _
g oS
Bl S
Y/¥% VaY g VYOS Y Y/ 4 AVYY e AYAZFNY VAYY Y ]
Lo
@jb C—A._._.‘;
034 WFee e VPP OFVD A A\WAY oee YVVAAPY S VYOAD I _
fro s
. ;J.’u: 5 c’*b‘ -»\’L

:)}JOJ}AJ‘CJ\_’.- \Y’A?;\Y’/\D ‘_gudué‘ﬁj_:;uﬁﬁju_:l)bkARlMAéjK“Mlﬂ

\_'J‘,.\_’- U‘i| @uwuﬁb@‘aMﬁ‘)‘(F)J}bJ)L&wﬁd|u\.ﬁréb‘ k;fd':"f-kf")f
)5Jl’w|6hdﬂ6‘ﬁ°ug;iu:ﬁ‘:~“:§'u”)a‘jt“)’SNS@°ML'L‘“(V)J}"\?@&
dlo 03§ o b 8 ol SB35 30 53 o 40 65 55 iy i KK aliie sl S 53 el


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oyloss golaidl lyiwlow g lping sy aolilas oY

sl Sas e LB 3550 55 cpl o de (w03 g o ps ¥ 1 2aST By 93 o g ol |
ol el 8 sme s 4KE i) 5l G ARIMA i) 51 ol ol s i ol
SLags o o ol iy 51 e a0 YWAR Lo L 4o lie 53 YWAD JLo (gl ol 1)l iy 55lie
S ssba il ey Sl Ssle Jle 53 ;5 ARIMA 5 Sleslazal Lo 2o iy (ol
ok 1)) gt b dwolis 55 ol Glag o 61 p ARIMA g Lo 5 o 11 o iy p3lis
Gl ol a5 Ly Sl SV Lo ol (61 (8 shemn (o S5 25 Sl oalitel b
St 8 (£ gan e b B5) L amlis 53 ARIMA i) )3 ol GG o (12 S
s 4 o) el Cows 4y iy Oljzn 4 505 355 (6 i Jlazml 008 8515 sy 0
55 0 WAZ 5IYAD (sladlo sl m & T (i Ol 51 a8 (catl (Sl o 12 (o8 sine
AL (g a5

e 2ly g JS 6l s ARIMA L ARIMA sy Al 6 gume mas &S5 )
Cnd SLas o (8l 0k &1 i i ain3 53 sl 035 VWA 5 IVAD (sladle 55 e i)y 4
13 o 65 p ARIMA. sy as (8 5umn i &K ) 45 As (55Tl 5t 55 8l
\Y’/\OJl_..c‘_;b_ga.udk;‘b\.x.i:)(alé)\cﬁc;jusxj@éb‘51A6ﬂ>)j»)>cw|6u‘5ﬂ.u}w
R VYAF Jlo (gl p ool s & e p651 51 5L 3l e

(e (omat A5 598U 3l o3l b o OV paia Cuad o 5| ol gl F Jga

2038 3l Tl o
o gty p3lke

\WAZ WA .
0595 4 S Ly 0595 4 S Ly =
.z (JL) ,la .z (b)) Hlze
(-L&).)) AZ::J.{ (M)J) 4’;.::-).;
VY/AS [EE TS /YA AVYF o f o ol S
VAT YATa s 24 ICAARRED fro i S el ad
~Y/r¥ VYL -Y/Y4 /D frpis Hls Cad
-¥/9f VOFY+ees Y TAIZEE fro oS ily Cad
R @l:; el

So93 33 33 (s iy 3y 5 (S s w1 ESS e sl 5 (6l b esleT 55 (O) Jsu 5o
MJ)J;—U_:‘)JC)..\_..ACCJA_:»)JJ@‘oﬁﬁb‘ARIMA)d&MM&&Jﬁ
Cad ot Ld dw i ol GLaad (g (2135 055 (im0 Oy oo 4SS L

)‘a)LL'Z_w‘|J__|.)C,-ﬁ"-\;bwﬁd‘jﬁl{t@‘-\;})db‘}éﬂ&‘)?4{0&5;}}&»


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

V¥ o o g E o CadisS Censd eyt

IS saban (Aly Cad Slais 058 1 5 sLT 4 31 Ol 2 same pae SE )
SRt g SR 3 (G 4 sk Lol (ol L Slas e 1 T 0l S S0y
Lo pp (Bl Slacad 4 (J (et Slae o 28T Jold (g 3590 (B 53 3l oLzl L
el
Ll 93 Sodn (61 ool Glags o polin ot 53 48 ol 1 S0 bl L6 4S5
Lo 3550 53 3,13 JolS (6 5 5 (£ snan omae &S gy 4 ARIMA 55 sl 53
O (slo 93 35 31 &S5 (510§ o305 (o8l5 Cnd (b 53 B30 33 2 Ol5 35 (o8dly
rb e b S il Cad (5 350 53 (B g s S ey Ol bl Ll 03
S 35 s Ol p s 4 45 LSl 03 ARIMA LARMA i) 51 iy (o sllae
52 NARIMA (355 a0 s (bl y (Sl S (6 gy 03 (8 sn (oo S5 B

CM‘)‘})?JJW

(Egnan omac 45h g ARIMA Sossioy (o9 99 50 o (632126 0 boT sl 31 Jol> ulis & Jguer

43y J5 SRl L esbT
e 5 S e S e S
e T OARIMA 7T ARIMA =
s iy
ARIMA v ¥ AAD R f e ool s
ARIMA o ¥ E vy o S ol nd
S 5 ARIMA 3 3 /o0 /o0 L i by Cad
. o/ o/ 35 5 ad
o shn poizs g
s s Sl \ 2 ey /250 s Al cad
G gl e
Oolgilny 9 (5 5 domis Y

L alin )3 (ombly slatad 3 50 55 48 bl 53 Ol 55 o odia] ez 4 gl 516 JS™ 5 5ba
Gl i S b 3 el sy (i olas S YL, 5T 5 4 6t bled el slaca
CLA o o 3 ol 03,3 T i Ol spe 31 58 350 bl 53 ol S o (5 00k &1
S ST a5 53 53 WAY ol Cond L ol oo oy 0ol 295 90 G b 51 4T el
Fon 50 ool a4y Lo Ll g 55 ol (Slaad 3500 53 3 8 55T s lkie
(i oy 3 53 ey D5 by el ARIMA. 255 35 31 WWAF L 3 ol oo iy

)-’(W'A?dl—~”)°°u@;{u—f~:-;‘tﬁ('-;Jwl\:—-“:si)}‘)’}’."‘i)j})}’)-’udﬁ)"f‘;{


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oylos golaidl clyiwlow g lpingsy dolilas  VoF

S ol 3ol 5y JolS BUlail ¢ i lide b sy i 51 gy 95 s b o 3ol ol
oS Ol adl s s sy polie sl plealy Ol gea Jiss 0S5 55 eds &1 1 51015 0
2,5 eslatul s e sl 5slie o Lial,

L ol Glacad g gl3ipo5 (Jo ol aloBl oeT sty gl blizal alul
Uy b5 o 3 Sline s g3l 315 (63,50 gy Ol Ll 53 o oS 5 e Cad e
St gy S esliial | § S (i 015 8IS 5 ol (SCad (6 53 32 50 (Bl
23 1 Sl S ssba aily ad slacs 05,5 (sl S osleT oS 5ls DL o g e
ol gl Cnd 5la (g 6l 6T

330 Jlu 53 S (6l ool (Sla s o polie im i 55 3 5 adeie coplp osdle
Lﬁa_o4§.:_.':.Ji})L»l:)bd_»lfkgjjﬂv_p};.a_nwa_o@di})qARlMA_}})csla)):
el 13555 ored S5 SVARIMA. g5 a5 Sl (8l S lnd (6 v (s g 02 (5 5

o_;ﬁdzﬁ,;g,;.uw&_zuzj,,'mu;_wuuma\gmu\o&&;inraﬂ
olasOL ARIMA. 5y, Sl eslamal bl es g iy ool Ol8 oliol 5 Coetie ols DY guames Cd
Cuils a5 AL ol gl .l Caad (a6 v s i 53 OT YL 0155 5 ogllas (la s iy
Ol pimman 5 0T 059 03l dle g 5 p (5 09 I ARIMA s 55 sy 5l o3lizul
adllan ool dsle Sl 0 Ses B ms s ASE S5 L auslie 53 (yleT blizul 5525
1 bslgiioy onl 015 on addllas ol 51 ool glaail liw S @150 5515 (6 2 (S s i
2,5 &l

L (st Sl ey S g, S eslinal @

QYWWWM_;UA‘_;JM;J}»):a}:}«.ARIMAuij)jla:Lé:.wlﬁ.L:f‘U o

S 33 5 yoan oS S o3y Sl p JoSe Lis, Olyeas ARIMA g, 5l eslizul ®
SV azen (A5 S

Coal OT ogllan ol ol sl T adly 3l 31 50 same ¢ gl p3lie 55 dig) slousl ®

5 3l ad gl ok iy plie Sline s s S s 457


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

VB Eo ot g £ po CudnS CendS i i

&b

wolilai "G50 e i, K5, U plem Cad (b (S5l J CIYAD) puof judl 9 Jole 53T
MV-OY Lo F olad o L cls in s

e A 3 1Sl O] g5 ol oY gz 1 5y Cand i i (VFAF) s dazme 731 b
S ol 3 )] i ylS 093 4sbOLL ¢ oo sz

S pzmes do I ot (6 30 0 O] DIty (6ebo Ty Soliler 55 anfllas C(NYAY) dozxo (63LT 30 c@llohus
S oS 31, (6 585 0593 aabObY eabelas sl 5 T Lk slow 5

bt asllas Ol ) 53 b S pll GLOE ol g e ((IYAY) ST 5 Slgr 5 i (S 38
YWYV o FF ojled cdem s g (s aliS

O 8 o8l L1 100 18 gty pl oo ez 33 M i lal il COYAY) 5f0g0l (1 "
355 6 S 3l eslial Uy (M o 515k 53 g5 b i CVFVA) (8313657 59395 9 ool 392
MY o A ol ey g (678 sl aalilos 'S e 2 Sls S S,

S ey S8 53 Sk L gane Sl @ C(IYAY) (Sutmel (onddl 9 (orizmo (ol s9ke
5 isliS sl aslha s M OUS a5 ge asdllas 1 duad SIS ol b (65558 DY sae Cad e
FYBY oo YO o lad chru g

e (LaaSs 5 Sl (6 gkl (ladie I eslizal L Ol ! 05 st WA s (5 i
APV AP oo OA o lod o g3l Coliioe dloes

b 555 5500, ((Tlavles S ps) wze (claaSid e COTYY) Blueso zlgo

Brandt J. A. & D. A. Bessler (1981), "Composite Forecasting: an Application with US.
Hog Prices", American Journal of Agricultural Economics, No. 63, PP. 135-140.
Church, K. B. & S. P. Curram (1996), "Forecasting Consumers' Expenditure: a
Comparison Between Econometric and Neural Network Models", International Journal
of Forecasting, No. 12, PP. 255-267.

Day, R. H. (1965), "Probability Distributions of Field Grop Yields", Journal of Farm
Economics, No. 47, PP. 713-741.

Enderse, W. (2004), Appliec Econometrics Time Series, John Wiley and Sons, Inc.
Eviews, Incorporated (2004), Eviews 5 User’s Guid, Quantative Micro Software, LLC.
Food and Agriculture Organization (2007), "Statistical Database", http://www.fao.org.
Hill, T., Oconnor, M. & W. Remus (1996), "Neural Network Models for Time Series
Forecasts", Management Science, No. 42, PP. 1082-1092.

Kohzadi, N., Boyd Kaastra, M. S., Kermanshahi, B. S. & D.Scuse (1995), "Neural Networks
for Forecasting: an introduction", Canadian Journal of Agricultural Economics, No. 43,
PP. 463-474.

Marcellinio, M., Stock, J. H. & M. W. Watson (2006), "A Comparison of Direct and
Indirect and Iterated Multistep AR Methods for Forecasting Macroeconomic Time
Series", Journal of Econometrics, No. 135, PP. 499-526.


https://qjerp.ir/article-1-231-fa.html

[ Downloaded from gjerp.ir on 2025-12-05 ]

88 oylos golaidl clyiwlow g lpingsy dolilas Vo8

Pesaran, H. M. & B. Pesaran (1994), Working with Microfit 4.0: An Introduction to
Econometrics, Oxford: Oxford University Press.

Pindych, R. S. & D. L. Rubinfeld (1998), 4 Computer Handbook Using Eviews, Fourth
Edition, McGraw-Hill.

Tkacz, G. (2001), "Neural Network Forecasting of Canadian GDP Growth",
International Journal Of Forecasting, No. 17, PP. 57-69.

Wu, S.H. (1995), "Artificial Neural Networks in Forecasting", Neural Networks World,
IDG VSP, PP. 199-220.

Wu, SH. I. & R. P. Lu (1993), "Combining Artificial Neural Networks and Statistics for
Stock-Market Forecasting", ACM Annual Conference on Cooperation, PP. 257-264.


https://qjerp.ir/article-1-231-fa.html
http://www.tcpdf.org

