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Abstract: Problem statement: Nowadays, the Internet is increasingly becomirg fistest growing
shopping channel in these days. Moreover, it has lpgedicted that the city of Isfahan in Iran will
experience a sharp increase in the Internet anw/iite usage in the next decade. However, the factors
affect the shopping of different products via theetnet have received a little direct researcmttie

so far. Thus, there is an inherent need to invatithe nature and perceptions of consumers and the
suitability of different types of products and sees and also the role of each factor which impacts
consumers’ behavior in choosing between buying frloeninternet or traditional stores. Our case study
is Isfahan IranApproach: The present study aimed to consider the influenéetors on consumer e-
shopping behavior for different types of produdtke data were obtained from 412 volunteers who
had the Internet shopping experience and were amélysing MLP neural networks and logistic
regression for each types of product. Then, afbengaring the accuracy of these methods, the most
important factors which motivate the consumersug bnline were determined by the trained neural
network. Results:. Compared to the logistic regression, the neuralvork method showed a better
performance in predicting the factors which affeot consumer online shopping behavior with the
accuracy of at around 93% for all types of produktduded in this studyConclusion: The results
showed that companies should invest on differectiofa for different types of products to motivate
consumers to shop online from them. Again, for esmt of products some factors are more important
than the others. This study also suggested thetsrariANNS as non-linear predictors in commercial
studies which can be used in reverse engineerimghs
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INTRODUCTION contributes to improve the relationships amongst th
firms and consuméf<? .In this sense, the Internet has
The Internet is increasingly becoming the fastespropitiated the development of electronic marketsere
growing shopping channel and this pattern is exquect buyers and sellers of different products convefge
to continue significantly over the next decadeother The success of a web store is depend on whether or
words, it is revolutionizing marketing and tradedan Not it helps to attain a significant amount of i
changing the way companies market and distribwg th Customers who are willing to make purchases ofifine
products and service their customers. Moreovers it | Ne basic questions to study are:
one of the most significant marketing tools in thebal

] * What are the factors which affect the consumers'
marketplac® .

online buying behavior?
The Internet allows us to access to a great an@funt ,  Are e able to accurately predict consumers'

information in lower costs (both time and mo&i}) channel choice between web and traditional stores
from inside and outside of our company. Inside the  regarding their characteristics?
companies, the development of the intranet cantlgrea
facilitate the transmission of information amongfst Some factors are likely to have a profound impact
member¥, while outside the companies, the network noton consumers to choose whether they buy their goods
only represents a source of information, but alsaand services through the Internet or in traditiomal.
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For example, prices, physical examination of presluc « Amount of time and effort spend to gather
product variety and charges for shipping and hagdli information about products
influences the way consumers decide to purchase thes  Possibility of comparing products

products and on their buying behavior. Also, thesa  possibility of acquiring more information from
factors have a different impact on different praduc seller

categories. _ »  Physical examination of products

As electronic commerce over the Internet, |mmediate possession of products
increases, it will become more important that the, Uncertainty about getting the right item
Internet marketers have some basis to better markgt Ability to compare different brands
their products or services over the Internet. Thaem .

. Post purchase service

the Internet store marketers understand the uridgrly S T .
reasons for differences in the consumer choices for Pos§|b|l|ty of returning n case of damage or sl
different kind of products, the more effectivelydan Quality of the merchandise
profitably they can serve their markéts *  Charges for shipping and handling

The market forecast is that the city of Isfahan in®  The importance of the brand
Iran will experience a sharp increase in the Ireeemd *  Feature of the web site
World Wide Web (WWW) usage towards the near® Having experience in buying from a special site
future. However, the factors effects on the shopgiih * The effect of advertising
different products via the Internet and in the itiadal
stores have received little direct research attensio Due to the nature of web stores, all productsate
far. Thus, there is an inherent need to investiga¢e equal on the web and therefore all products are not
nature and perceptions of consumers and the ditigabi suitable for sale at web stores. Because different
of different types of products and services and #i®  products may have different customers' acceptance
role of each factor which impacts on the consumersievels at web stores, six product categories ssleas
behaviors in choosing between buying through theepresentatives in our survey questionnaire. The

Internet or traditional stores, in Isfahan. characteristics of survey products are showed @& th
Therefore, this research sets out to illuminate’ ho pejow:

consumers choose shopping from the Internet or
traditional stores using intelligent and soft compy
approach, namely the artificial neural networks. We
also attempt to determine the factors that impact o,
consumer's purchasing behavior for different typés
products.

Books and magazines: Literature and information
products

Movie and music CDs and DVDs: Entertaining

products with very low cost, most of the customers
are young and with low budgets, also they are
naturally close to the e-shopping

e Makeup: Consumptive and leisured product bought
with high involvement

Domestic tools: Durable product with relatively

MATERIALSAND METHODS

The data gathering instrument was a self-
administered questionnaire which has been preteste('j hiah t and o int
Based on the feedbacks, the questionnaire was imddif 'gher cost and requirnng maintenance
and some revision has been made. The statistical Food: Essential and perlshablle products ,
population of our study was the actual Internepglens C.Iothes: Products with special needs to physical
who make their shopping through one of the most trial
famous companies which acts as an intermediary for ) )
web stores in Iran. A number of 28000 questionsaire N this study, the perceived performance of web
were e_mailed to these people and to motivate tieem Stores on each attribute for each product categay

participate in the survey some gifts were propoSed. Measured with simple scales using the perceived
the response rote was around 1.5%. In other word$erformance of the traditional retail on each httre as

only 412 usable questionnaires were gathered. the benchmark. To measure consumers' perception of
In this study, we focus on the following factoes t each channel attribute for each product, we used
assess customers' attitude toward web stores sigppi  questions like “Compared with buying from traditén
stores, how you would describe the quality of the
* Prices following items when buying from a web store?”
*  Amount of time spend to search for product Respondents were asked to indicate their percepfion
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each attribute for web stores on a five-point catlin cross-validation method and trained the data bpgusi
scale. neural network and averaged the predictive accuracy
For measuring consumers' perceptions of attributand their MSE of 15 cross-validation runs and then
performance on web stores, we assessed a behaviommpare it with the results of logistic regression
response regarding consumer patronage. Our survesach product which is showed in Table 1.
asked “Compared with buying in traditional stofesw As can be seen in Table 1, we can conclude tkat th
likely are you to buy the following items from a we neural network method produced a better performance
store?” Response options ranged from O(absolut@ly n zcross all types of products.
to 10 (absolutely yes). The behavioral responsealvier For considering the influencing factors that
was then converted to a binary variable with 1motivate consumers to shop online, we apply neural
representing a “web store shopper” and O represgati  npetwork models because it has higher accuracy with
“traditional store shopper.” Note that, in reality, |qwer MSE comparing with logistic regression.
customers may buy the same products from different a5 we said before, there are 17 factors as thetinp
channels. Therefore, a web (traditional) store pROP of the neural networks. For determine the factdnicty
can be interpreted as a shopper with a higher psifye  influence consumers' behaviors in shopping on the
to shop from a web (traditional) store. Internet, we omit each factor and measure the amoun
RESULTS of accuracy and the error of the network. W itli
15 times for each factor and then we measure theage
To compare the performance of the neural networlof the accuracy and error for having better restfithe
approach with that of the logistic regression apphp  average of the accuracy of the network was more tha
we compare their accuracy and their MSE (mean squa0.75, we do not consider it as an influencing facto
error) to decide which one in better for predicting  however, if the average of the accuracy of the agtw
factors which can influence on consumers to shappinwas lower than 0.75, we consider it as an influsgci
online. For doing this, we applied a standard fole-  factor. The results are showed in Table 2.

Table 1: Predictive Accuracy of Neural Networks (MN\and logistic regression (Log Reg)

Clothes Food Domestic tools Makeup Movie andimu Books and magazines
LogReg ANN LogReg ANN LogReg ANN LogReg ANN d®&eg ANN Log Reg ANN
Accuracy  79.21 93.50 77.79 93.60 81.60 92.80 61.35 9230 78.99 925 78.96 93.70
(%)
MSE (%) 4.19 145 477 147  3.18 129 7.14 0.89 84.2 1.8 3.65 1.63

Table 2: Factors affecting consumers' behaviohenriternet shopping by omitting each input vagabl

Product category

Sr.

No. Factors Book and magazine Movie, CD and musiakédp Domestic tools Food Cloth

1 Prices 69.95 73.92 70.85 70.60 73.02 77.14

2 Amount of time spend to search for 75.65 79.81 .53 74.46 79.79 78.19
product

3 Amount of time and effort spend 74.98 78.68 75.74 74.37 78.07 77.00
to gather information about products

4 Possibility of comparing products 72.36 74.51 932. 72.81 76.83 77.80

5 Possibility of acquiring more 75.58 76.03 73.25 5.0 79.95 77.90
information from seller

6 Physical examination of products 77.14 78.41 2.1 70.19 76.17 73.29

7 Immediate possession of products 74.69 76.57 875.2 75.51 75.48 75.17

8 Uncertainty about getting the right item 76.77 .385 74.02 75.05 76.46 76.07

9 Ability to compare different brands 74.15 69.77 2.58 69.53 72.66 75.63

10 Post purchase service 76.57 76.63 71.28 69.74 .6976  74.83

11 Possibility of returning in case 74.08 74.69 242. 68.19 74.07 72.76
of damage or dislike

12 Quality of the merchandise 68.43 69.58 71.26 9%8. 76.87 75.30

13 Charges for shipping and handling 76.60 74.87 2210 73.22 76.28 73.17

14  The importance of the brand 74.04 73.00 66.14 .8066 72.55 73.51

15  Feature of the web site 72.83 71.36 71.94 70.19 75.54 73.99

16 Having experience in buying in a 71.65 73.00 0489. 68.16 73.12 69.36
special site

17 The effect of advertising 66.49 67.62 68.38 £8.2 72.74 72.89
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Table 3: Factors which considered as the influenoimes

Product category

Sr.
No. Factors Books and magazines Movie and music  eM@ak Domestic tools ~ Food Clothes
1 Prices N N N N N
2 Amount of time spend to V y
search for product
3 Amount of time and effort spend v
to gather information about products
4 Possibility of comparing products v \ N v
5 possibility of acquiring more v
information from seller
6  Physical examination of products v v v
7 Immediate possession of products v
8 Uncertainty about getting the right item V
9  Ability to compare different brands \ N N v
10  Post purchase service N N N
11  possibility of returning in case J J V V V S
of damage or dislike
12 Quality of the merchandise S \/ N N
13  Charges for shipping and handling \/ V \ \
14  The importance of the brand \ \ N N v N
15  Feature of the web site \/ \/ \ \ y
16  Having experience in buying J J V \ V S
in a special site
17  The effect of advertising J J V V V y
DISCUSSION Internet which help companies to invest on thestofa

for reaching higher profit. In order to identify wme

In the present study, 17 factors were given to theredictors of customers' online buying behavior, we
neural networks as inputs. The factors which carsid  conducted an empirical survey for the study.
as the influencing ones are depicted witin Table 3. Specifically, in the survey, purchases from welresto
As that Table shows, factors no. 11, 14, 16 anér®&7 were contrasted with purchases from traditionatesto
the most effective according to the neural networkdor six distinct product categories. The responslent
trained. A reverse engineering scheme was employeperceived attribute performance was then used to
after a complete and successful train to mark thetm predict the most important factors that effect bairt
important factors in the Internet shopping for eachchoice between web and traditional stores. We have
group of products respectively. Factors no. 1,® 88 provided statistical evidence that neural networks
are of importance next. Study of those effectiveides  significantly outperform logistic regression modéds
could be of essence for people who involve in the eall types of products in terms of the predictiveveo.
marketing, in particular in Iran. The role of pdskiy
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