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3. Autoregressive Integrated Moving Average (ARIMA)

4. Artificial Neural Network (ANN)
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(Gholizadeh & Darand, 2010

Fig. 1- Artificial neural network model for prediction (Vatson & Kopta,
1996; Gholizadeh & darand, 2010)

ras 4SeD slagsSl (n g I BP) s Lal Sl ey oras 4t slassS)

SOl o o cl Sypo Gl & basSl ol 0 Slee (SisSr wigye ety (e5han
(89959 s Glasly o (Bl ulps wind (e o8l 4 Baa 5 laosls slajls
g 92ly o laosls (Abp b (98 G Nabioe e (POl WA (295 5 Sl
Gala & Lucinda, ) wiS s dewlos |, loosli o, polie «sla gloasly 4 lagl L)
s o 5 daglio (302) oadly yolio b (ooslin) sobrle polio Al jo ol o (2006
A e ol gl jlade b las 5l %0 @b o b las Jlade 51055 oo dmslon
kb Ul S5 s (bl calpd edi by aiS cde 4 g Sglite Conl oad ws S
oo laepille b (b3 culrs @il Ssie drubre oz glaostin Tase
Woslins ( Dolis lad (dim Uas 45 s o0 il (S 50 hagaoge S0k slap il

! _Back propagation neural network



Ol 63yl sy wloylg p (ud )l E 55 (Slaobll P51 o)y 9 (S ¥

S5 0550 Hlade 4 s a1 B b e anlsl (6,50l by cpl 0gd S g S Gun g
.(Jalayee & Sattari, 2012) s

Sogeds e Lbop 9 X = (Xyj e, Xn) Dypeds 09y g
plxl 5 pl8 g0 sl oolaiwl b ijgel aisl)8 00,5 oo iy x5 (AN S Bj = (Byj, ..., Byj)
DR
9 op o5 osbige ool (699)5 AY a4 X (6395 oy gl 4 jlazsl )
Sgb g0 Sl Wy = Wy, oo, Why) )l slagyss oolel 505 = (04, e, Onj)
D9 ce ddgi B glas gl g oo awslia B i 2Bl (>9,5 jlaie L OJ laie

1 N N
E=2)") (By—0y) M

i=1j=1
edhse @i slagss

n QY]

0E

AW = =Gy
nt

Gholizadeh &) oS oo J;u5 1, wiysS £ wRod a5 canl (s, 0 < <L (g po
.(Darand, 2010

U Gl @Y S L oS Gl ol oolanul Vet iy (srae oSl o8l Sl addllae ()
25 S Slagysy olass 5 s ¥ 5o (s o b a oo Y 5o TaipeSen L Jled
Al £98 cpl 4 o aed 4 i o olgds Clo Ll b je a0 Sl Y
(Gorgini et al., 2012) 598 oo 43185 ol 00l co,@ YU JLSlo b poas

laaSd b 5yl pisllas ol 5 (6510 00900 )5 5395 658! (i SohB anlio
Syl Gllassd Sls 5 s e oS o, o Jhan 59 51 oyt s
A% oolazwl

1. Feedforward Neural Network
2 Sigmoid function
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Fig. 2- Currency time series fluctuations (US dollar) for the period 1960-
2017 (Source: Central Bank of Iran, 2019)
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Fig. 3- Agricultural imports of Iran for the period 1998-2017 (Source:
Central Bank of Iran, 2019)
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Table 2. ARCH LM Test

68 sne el Sl o Ll o Ll
Significant level Computational statistics Statistics
0.0021 7.56 F-statistic
0.0032 11.47 Obs*R-squared
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Source: Research Findings
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Table 3. Estimation of GARCH model (2, 0)

&0 sae mhan Z o)Ll N JOPLN
Significant level Statistics Z Coefficient Variable
0.2618 1.1220 0.0047 C
0.0542 1.9255 0.6586 Resid (-1)"
0.7977 0.2562 0.0746 Garch (-1)
R?=0.99 F=872.38
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Table 4. Results of stationary variables test

LM LCOU LRO LA LNER ’M
Variable
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level
Jolas o o,bl
-5.01 -6.21 -4.98 -4.82 -3.66 Statistics on the
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bl Sundg
Stationary status

I(1) I(1) I(1) (1) I(1)
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Source: Research Findings
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Table 5. Optimal lag in estimating vector autoregression
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Lag
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Source: Research Findings
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Table 6. Results The estimation Vector autoregression

C  DU(L) LNER(1) LCOU(1) LA(1) RO(1l) LM(-1) ==

Variable
-3.171  0.345 -5.742 -0.118 0.356 0.458 0.453 LM
-0.511 1.413 -1.332 -0.350 0.495 2.45 2.56 T-Stat

R?=0.94 F=70.54
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Source: Research Findings
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Significant Critical value Amax Alternative Null
level (95%) hypothesis hypothesis
0.06 38.20 38.91 r=1 r=0
0.69 32.11 20.82 r=2 r<i
0.66 25.93 15.95 r=3 2<r
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Source: Research Findings
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Table 8. Results of vector error correction model

C  DU(-1) LNER(-1) LCOU(-1) LA(-1) RO(-1) LM(-1) i

Variable
-0.953 1.117 -35.921 -0.486 0.121 0.880 1.00 “”é
Coefficient
-0.138 3.334 -6.000 -1.180 0.15 5.20 - T-Stat

R?=0.40 F=2.88
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Source: Research Findings
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Table 9. Comparison results of prediction of artificial neural network,
vector autoregression, vector error correction models
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Import of agricultural sector Dependent variable (output)
LS Lo
MSE MAD TR
Efficiency Criteria
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' ' Vector autoregression model
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Table 10. External prototyping results using an artificial neural network
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Import of agricultural sector Year Import of agricultural sector Year
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20274.66 2022 20512.79 2017
19820.19 2023 20587.33 2018
19.510.73 2024 20613.86 2019
19084.85 2025 20565.21 2020
20439.91 2021
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Fig. 4- External prototype import of agricultural products using artificial
neural network
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