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1- Autocorrelation Function (ACF)

Obee ol ((JSgbd; aiil o Sloj (pw b piie
cab Jols la oyl g5 ya 351 3959 ANN g ARIMA o 93
5 b Sglite slajyiell b il glaJso ) (onng
S yidio dzrg (gjluoe 218 1 0203 S5 008 Comls
Lol el 5L 5y90 (g5lw e p3 (oD coglidd g ol L]
03latw] s cunlio calisee baylyds (3 Jao g3 oyl 51 edlaiul
ol ey s e alblsy)l gl e oy ARIMA Jus |l
s ANN s 5 0302l (5S35 (59w 3] wCnnss anlie
sl a s o] e & 1y glie gl s lbls) )
i 0y slosls 5 (b o2 3929 S0 5> (Sl s
Sy 28es gl (it (Sgm)Sy Jie L awolie ;> ANN
by lwdde 3 (nas aSud 3 Sdos il 2 G981
Sosliil g 3,05 (K Uad 50 g ddges ojlislay s
aS ol a4y L o calio 3b £95 52 5l ANN
s fl Sl o boodly (Shag 5 Clhogad Sl
D935 sl & cuslie (el S ot 5 (oS Ly,
Sas lpl (65)laS slaidl > oy Coonl 4 dagi b Y
» ARIMA-ANN . pon oo 5l edlitw!l adlles opl Lol

Ll WWAY=IYAY (60500 (b oo opl Olplo w i

W sy, 9 3190
9 U093 (gt » Slej e slaodls jl edlatl
sleejes jl (G4 b (Malo syl 4 ol
Trbe o Slilye 4y g ple (Sloj s oo S
P ol Gle w4 callle I Gise cpl ) &5 655
5 ANN ARIMA L 25 o iy 5 gl Jis
cLaosls cdllas (4ol 55 395 0 45505, ARIMA-ANN

5 AVl Opgon olyisj Clplo po @ bgye (Sloj (5w



YAY O pomio (il (20 byl 995 (£ giman (o A5 & pud Jobo 8 Ko (2l 3

5 6By oy (Siuendgs (0 J ARIMA
2 2 e 03\isl "o 395 by Flusels (yg0]]
595 e 45 a8 o ol (688 dg 95l )3 sho
g G )] 4538 (laaidy Ly bLg)l ) Llas ales
ALl Jolie (1558 Ll )05 3529 (Jb jo (Strondg>
b el (903l 1 sl by (Stuamd s 2929
Sg-e e uib)ly o Col G whe sho (28 s 355
48 a8 e gl Jlie (128 &5 Jlo > sl Cb (o)
859l Jie (slmosiledl > sy 26 ([byd Sluanl
(Ullrich, 2009) 5,5 5954
ANN o

il e 5 sty sy ANN e 51 o3liz_l
ool 48)5 )3 > g53y90 3l glaJlo ) (oolaidl (sl psie
bt Gloj e sodls (2liS5e; 4 OB ANN oo
YE g g 5l3k comim slaslil Gmoia 3 Je cnl Sl
as ladS i 00,5 o oolatwl sy bylyd plw jd
s oSl pipllan] il b sl S s S
NIan ras Lo > sddosalie Jyol ulul
Slagbyy L dlio )3 (uas (SraSid 9o (silo e
JANN Juce aiibpo o) 0 (e (sblie 5l (s)Le]
5 28 o ol Lo o bl dnwssi (el ol
DS o 5 )3 odly @ Cunle 3)90 )3 (05,8 LS
o 28l e Blball By o S90Sy sl Je S
) 355 slagyjs daome 5y dyax slaosly 39)5 L ANN
oS gaiail (ol ANN Lo oo jlnslai oo J1as5
I8 5 ilwding (tnote @ w)B il
Co & Boosarawongse, ) s co odlaiwl bgs (glapiumo

4- Breusch-Godfrey
5- Autoregressive
(ARCH)

Conditional ~ Heteroskedasticity

5 0Slee Jd 5l (oLl slaaasitio (g ol 0l 0
Sy S e Caogad loj Job )3 (Stuwendgs sl
5 150y (sl o1t oanlutia e sy (1 ol ] loj
g ¥g) B> slp 5 S jl sl bl (Slueal jlo
(Jis guymal | e e o odlaiwl cob il ylg sl
= 0 Oyglp o SMen (gl Bl ol 631 (ola ol b
2 sl Gl b 3 doso o AT et (glaygeil sl
s e b Loyl j o ol (1391 ol cdlinyo ol
iz 3 bl 93 ogedl Sl 28 e B 290
- oo 030zl 3 S an 4y by e (sl loged 5 st olo]
Jie (S0 48l Y olST 405l i Jio (1305
5239 Jae slmyelly ol 5l ey 9 955 (lolid sy
(Zhang, 2003) w54 plxl jasuis clayge;l

Slplo woe piie bl (ow)p johated adllae (pl )
sl 5 g i a2y 4y slagisesl Sl ol e
o SSbles dlg dis ) gy 23945 so 3Ll TS gk S iy,
Ol 3l Jatae () 3)90 pite (bl 5 (3650ke oS ol
25148 WS o Sl g rhd 2l ) ogesl bl el
LSl oo b X9y S Jgo (08 Sllag Sloj gy S
—gdll dsly diny eojl Al Lol Wlgs oo puiio )] 3L
(sl doly ) Jgemo gloypoil b aildie S gtuk-S 5,
098035 Gy 3l Glos s s 0sedl el §) i Lol
P o (B8 dpln se Oygo LBl et Claype Jilu>
Sl Ssth S piigmEsdl 5 gy sl slayse]]
il g Y Jlie (15,8 & Jb ) sl doly 4k ) 392
.(Dalena & Magazzino, 2012) s )5 1) aw)y 3y50 yuxio

1- Partial autocorrelation Function (PACF)
2- Phillips-Perron (PP)
3- Elliott-Rothenberg-Stock (ERS)
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Table 2- The results of Breusch-Godfrey serial correlation test and ARCH heteroskedasticity test
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Table 3- Specification of artificial neural network
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Best Validation Performance is 0.056905 at epoch 3
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Figure 3- Plot of mean square error.
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Figure 4- Plot of the ACF and PACF for the for the residual of the artificial neural network.
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Table 4- Comparison and evaluation of forecast accuracy
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Pairwise comparison of forecasting methods

ARMA  ANN  ARIMA-ANN
ARIMA - 0.6760 3.0402"
ANN 0.6760 - 2.4776"

ARIMA-ANN  3.0402* 2.4776" -

ol 05 3, 70 (6l sine o 3 yho 45y3
“ Null hypothesis is rejected at the 5% significance level.
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Abstract

In terms of quality and quantity, Iranian saffron has a considerable position at the international
level. We can significantly increase our export earnings from saffron by taking advantage of the
existing capacity. It should be noted that sales forecasting based on time series analysis is a very
important element for the design and implementation of marketing strategies in the international arena.
However, the conventional approaches to forecasting which rely on ignoring the linear (or nonlinear)
structure of data do not provide accurate results. Therefore, the main objective of this study is to
design a hybrid model consisting of two methods, artificial neural networks (ANN) and autoregressive
integrated moving average (ARIMA), in order to use the unique features of the each of these methods
and overcome the existing deficiencies. Using the data related to the export of Iranian saffron during
the period of 1904-2013, the results of the study showed that the ARIMA-ANN hybrid model is
stronger and has better performance than the ARIMA and ANN individual models in order to forecast
Iranian saffron export. Therefore, given the considerable performance of the ARIMA-ANN hybrid
model, the use of this model is recommended in developing strategies related to the export of saffron
and also in the forecasting of variables for time series.
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