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1- Artificial Intelligence Systems
2- Artificial Neural Networks (ANNSs)
3- Self-Adaptive Nature
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1- Panel Data
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1- Parallel Distributed Processing (PDP)
2- Multilayered Feed-Forward Network (MLFFN)

2 NS Casgdge o9y (12l 3 el lad g 09 0 43S
Ll 4 i adllae il 65l 0AIS b ymn i, by bl
oo psbie a (S lagiie el jledlatal (21
Gl (638 BALE G pno Sl

OeelS > Sl eV giazee alasMe JB i & arg L
oS 5 £95 g mlie (ol anel (oM 5 (ol ol
odbatl g (el lasme o) Oyl plo 9 Wy Sen
S @Y gae do B 1 Fhe Jelys (o g A48,
sl gy ol (ol Ban (Ol ino § Olo (g Olaogs)

Ly, 9 2lge

= Slp SewesSy e | L)L e 1)l
sla o o Jao cpl )0 WS o 00wl 045 pao Slasoual
Glp ol 5 &S wimd oo St |y cpgllas @b (alad (i3 e
&b 09 (ot 298 o0 3latal Jguazee Sy QL] 000 dpula
Cople (58,5 155 )3 (o) kb g Conl Jho oo 42 Cagllas
(ot e Sl lgn o Canl (ol it (3905 3y o ad o
sl ol ol (pgd dnyd WMer 0503 35y (Sl (gly) Ly LS
48wl ugllas @l Camle )90 )3 (Slud )3 (13905 3)ly piline
Co?l (gl ppuds ¢y CBlao 5 i ) Gyl 4 ot ol
Sl (¥) 580 bl s )5 (ilateys o)
Eyman mas glaaSid slacyje | (S oty lasnl
$2959 Sbyie Gl (3L Ay S el 3 (Fy9pS 9 Sl
Molsy las o Jao oyl 1 oolaiwl b g 0)l5 0959 (295 o
(V) 3905 (6250l ) s sloyiiio (o oy 9 (oS

odlaiwl adly (cladling, cald (gl (65 puonas Sl 8 5l
anS Sl (oS g e gl e Sl B ol &5 295 0
Ol (55815 dlgy S5l (ST (Sl iy (5> Canl g 390
Plolangy  a8) Lacedgyg Jols o ool Jelse 457535 0
i b g ol (dogapo 1 Jald) Lo 295 5 (5155
odlzul b 33,5 oo 3590y cilisee (laans 35 @l il oby Jae S
Bly olagy (gilwand & Juo dagyl sgrge Luly, g oyt ||
(F) ol 0 astiie (V) dlaly 3 o (b, JSKi 48 b3l o0

y=w(x;0) (V)

&l W) teo9y9 slop it X 295 (slp) e Y a5
potde (IS yobo dy el Juo slajiall B g ol iiS oy
2j90 (Blg gy Chrogs | atulgd (2955 9 53959 Sl jeste
ot b 2e e plgiee Jde oyl ey sl i
e g pal 290 aBld Jdo maess plgie CoS ol pl &S 5)8
M g pliie ds d> g b g 2l o Oy Slialdie wlwl



YYY geien 540 50 S5 ¥ guao w5 (sl BT o Solaz 5 2 Y330 Jalge (o2 3 (5l

Ny 4 S el )] G 4y |y (ogiumn (pas 4Sd (03959
Yi 2o (S bagide (9 M b gl 4Y <6 «sd959
2 (cwl clalio JS 2l N g j=VerdN aS) Xj 535y 4 Canad
ol 04 031y L (V) alal,
n
d;i :szhwholhj(l_lhj)wih ")
h=1
Inj el (63939 4 Comad (o295 (90 Fibe SSbles §j &S
5 29> 09 Olee 0js Who bz 42 (495 owel (25T
ol g (639)9 (195 Cuell Gleo (159 Win (e 4Y (395 (el
FALS So plge (5999 pite po sl cunl Glody Y (958
) dnaly yuiite 2 (639)9 yiie y2 3l 9 3905 oy Si> sloGide
(o) (tio coadle gl Sin ola e ST o el
S 295 5 485 3)50 (93909 e (e alary o5 ] 1L,
Lo puiie ol 4203 03 (Sgw I D51 Al (epiins) (ogSas
ol gl s & dlimy cl 5l alil b ol oo |y 45 (6395
23,5 o0 Job (i lagiie Cluye ggerme dnulone b ol
ssD, =Y (d, )’ ()
=

A G (295 (S5 3o }bled dii () dlay )5 o8
9 52909 e oMU i ] 91 ol g sl (9395
S lagide Slae yame Al ol 4 by calis
Sosliial b g 33,5 o dnwle aSd (639)9 yite 2 sl (SSD)
Do (gdivddil Cenl (i s 1o |y byt plgie o
Coonl anyd 5lea il SSD Jlads oy iy gy &5 ol piio
(Vo) MBln 51y55 5 6yt
D) 3l el Ly 33,5 o0 Joli 1) )b (pl (518K 95088 spee
il (o Sl pile 4y bgyye CleMbl (gladle (¢S el
50 YL 5 Jlo Vo s 308l slass olgils 31,3 sl s
asye 5l eMbl il « SOl GY gane jl el ¢l
(Joae Ceid (2l )] (Jgae plb (S Y gz
oy il g Jlw pLal Jgbo 53 andie oo pund Clgp
WAD s )3 s WO 1 (glaliiis y ¢ pgm dy Lo
Gyane Slows 5 1 Loyl Cuenl 40 b canl 0003 )5 (¢9les
5 Olagim laogu) SG )| eV gase 5 (sl (B3S
S (2hb addlas (0] ) 5,25 )8 (y 0 3)50 (Gl o
N3l eyl edlaiwl L (i slaginie dubxe 5 (omas
sl 438y &y90 MATLAB

3)90 (e (spas 4Sud )ldle 0ud gle 3)lse 4 d25 L
ol ol ool s Y S 0 ddllas oyl 5o solitul

Sbaisly 45 (650 4 Wgd o ye (29> A SO0y jl S
Ny o Juato S0 4 calisee sladyY o leMb] K5l
S92 g aa¥ Sy > SBjby lassly ple Jlatl gun)
dw 4S5 sl oY GY K il 4SS S ol j0 (5,10
«839y5 Jold) Lava, ¥ sla sy (call) o(F) wod axd)S Ja5 )3 5,00
(=295 4Y) N U ((09)9 42Y) yio jl 45 (295 5 olek
KaY n Lol Ssjlsy slassly slaws () Wad o (6380 o
03y L (1) L &S 5l Jled a5 (Z) 90,5 oo (asuiio Nk b oS
(k) au¥ S 3 ol Sy slaasly ples sl 5 358 0
20,5 o 03l jlu Jlad b duw | Jaomo jobo ol LSS

©(ZK)=a+Pz s

P(zK)=1/(1+eP) (LY

9(2K)=(eP*- eP)/( P+ ePK) 1 g pola cilzls
2 Sl G e g Jetdie 4 din L] 4SS byl
Lol JS sl a8 cul [ Kisjlsp asly ya (clp bl o g Jlasl
)Lg‘) Sl 4y dny L el Zkzl,N(nk.lxnk)+Zk:1,Nnk b )ﬂﬁ
ol 4 cal p3Y A 5y 39y 55l Lo S Jleis] o yzel b
w5 55k 51 a3l oo K(058)=(1/Nobs) XZi(Yj-w(X;;:0))* L
aS 3y9] e a1y (o) JBlas Jlade g ge s jLisl e
Sl 5l eolawl U pi oSl ol ool bal,S 03056l iteo
4 295 4 ST bl 5 by Y win )Lisl ey a8
9% 4 (i 5D dged olei e JAs g CulS  (639)9 Y
5 (sl 5 oialsj] sladiges jl Suiis) (riwly diges asgecme
() 29500 s (i lute] g
byly 5 U Jae S gilodas w0dls (yogy S5 0,0 2435 (g3
SO s baye polio Sl ol 1uid b o (ol 0l 001> 4l
Ll gy ol 9o sy Joo STy (595 ppite
o9y o=l el ol (as sla Jse (5 slalasd (iiSTy oo
calisee bla (o aus as o)l 3959 Jein! oyl 1) (sl o JSiiio
SISl i slagido 350, S0 b9y 235 1Sen s
3 oalil b (VF ¥Y e A Y ) ol ors odlil )]l lalllas
(e 9 (29 ke p (§39)9 Syesie S (lgi oo B9y
O l) (Sguan (as 4SS (93955 GLypiie o Cyenl ar
Lo psia y3 g5 o (S slasie jl edlil b gl o
Slojysie Sy Sl 42> opiznen 9 (295 e 2 (5399

1- Impulse-Response Analysis



IWAA ol ¥ 0)lods VY ol (553l anwgs g slaidl 4 s YYY¥

Hidden

Output

Input Output
14 3
7 3
S Pucn ouas S bl - IS
Figure 1- Artificial neural network structure
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Table 1- Degree of importance of artificial neural network input variables
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Figure 3- The partial derivatives of network output respect to price of organic fruitd
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Figure 5- The partial derivatives of network output with respect to price of organic cucurbits
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Introduction: Organic farming plays an important role in protecting the environment, maintaining non-
renewable resources, improving the food quality, reducing the production of unnecessary products, and
promoting market- oriented agricultural sector. In fact, organic farming make a significant contribution in
improving the quality of the environment and natural resources, and also it has a positive effect on the quality of
food supply and the promotion of public health. Given the many benefits of organic products, the market for
these products has been increasingly considered by researchers, government officials and consumers. First step
in developing the market for organic products is to meet the needs and demands of consumers. Recognizing
consumer behavior and investigating the factors affecting it contributes significantly in success of any economic
system. Besides, in advanced marketing studies, the process of identifying consumer choice is very crucial.
Contrary to economists’ views, consumers give little weight to benefits and costs in their decision making, and
their choices are based on people's behavior, habits and other factors that may speed up the decision making.
Consumer preferences for organic products depend on many factors and the importance of each of these factors
varies among different consumers. Therefore, the main aim of this study is to rate and evaluate factors affecting
the consumer preferences for organic products (fruitage, vegetables and cucurbits) in Mashhad city.

Materials and Methods: Many marketing researchers use regression models to evaluate consumer
decisions. In these models, decision variables are definitive part of utility function which is used to calculate how
to choose a product. Linearity of utility function is the vital hypothesis. To specify a non-linear model, it is
necessary to use variables that can show non-linear effects (For example, including the quadratic term of
variables). However, this requires the insertion of assumptions about the nature of the utility function which
ultimately leads to specification bias, and subsequently misinterpretation and unreasonable applications in
marketing studies. Modeling complex processes is one of the advantages of artificial neural networks, and in this
approach, it is not necessary to specify a mathematical relationship between the variables. The nonlinear and
complex interactions can be considered between system variables using artificial neural network model. In this
study in order to rate and evaluate factors affecting consumers preferences for organic products (fruitage,
vegetables and cucurbits) an artificial neural network has been used that is consist of three dependent or target
variables. Also, in order to evaluate the importance of the explanatory variables of the artificial neural network,
partial derivatives approach has been used. Therefore, the use of three output variables on artificial neural
networks simultaneously and partial derivative approach was distinctive features of this study compared with
previous ones. Data is collected through questionnaires from a total of 175 households living in Mashhad. Age,
gender, education, household size, number of household members under 10 years, number of household
members over 65 years, price, having information on organic products, product appearance, having information
on the supply of organic products, nutritional values, ease of access, the supply of organic products during the
year and having labels were the input variables of artificial neural network. Consumer preferences for the
purchase of organic fruitage, vegetables and cucurbits were the target variables of the artificial neural network.

Results and Discussion: The results indicate that price has the greatest influence on willingness to consume
organic products among all other factors. The price effect on willingness to consume organic products is
different among individual consumers, and it's independent of the product. This finding suggested that the price
of organic products had a significant impact on consumer purchasing decisions in comparison with other
marketing mix elements.

Conclusion: The adoption and implementation of marketing strategies based on price play a very important
role in the growth of organic products markets. The results of the study indicate that, for each consumer and each
product, the price had almost the similar effects on willingness to choose. Hence, it is recommended that the
similar pricing strategies be used for these three organic products.
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