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Facts in brief 
 

• Institution: Blekinge Institute of Technology, School of management 
• Student: Reza Movarrei (MBA 2005) 
• Supervisor: Dr. Anders Hederstierna 
• Purpose: partial fulfillment of the requirements for the degree of 

Master of Business Administration. 
• Title: A pricey product, a nice neighbor 
• Keywords: Buyer behavior, Pricing, Department store, Shelf layout 
• Abstract of the thesis: This thesis studies effects of shelf layout in a 

department store on buyer behavior and then extends the research to 
cover the similar issue in layout of e-bazaars. Shelf layout –in terms of 
parameters which influence buyer behavior- is formulated by two 
variables; pattern of prices and pattern of popularity. In measuring 
both of these variables, a weighting system should be used to fine tune 
effect of distance between customer and different items in the layout 
which are also in the eyesight of the customer. In this study, weights 
are manipulated in such a way to optimize prediction power of the 
model. As a result, these weights determine an average span of vision 
for buyers. This measure can be used then in analysis to improve shelf 
layouts. Based on the analysis, we came to conclusion that in our case 
study –Shahrvand department stores – the first factor is the key 
determinant in customer buying decision. A rather similar result was 
obtained in e-bazaars case but with much greater lack of fit measure. 
At the end, a set of recommendations for shelf layout is developed 
based on the results of the research. 

• Shahrvand department stores: one of two sites of this research is a 
chain store with 30 stores in Tehran. 

• IranBIN: the second site of this research is one of the first Persian e-
bazaars. Its daily sales is about 1500 Million Persian Rials 
(approximately 165000 $) 
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Foreword 
 

By: Dr. M. Ghadimi, CEO, IranBIN stores and e-bazaar 
 

Improvement of store layout in terms of store architecture and also product 

placement has always been among major concerns in our stores and 

bookstores. Employees are encouraged to communicate with us, their 

observations with regard to behavior, experience and feedback they receive 

from our customers on a day-to-day basis. We care about similar issues in 

architecture and design of our e-bazaar website and placing of items in it. We 

update arrangement of our site almost each month to reflect our commitment 

to be adaptive towards feedback from customers. This research work addresses 

some of our concerns and offers valuable comments for improvement. As we 

are expanding our activities, the need for such customized research work is 

becoming more vital and clearer to us and thus we think we should be 

committed to –and ready to support- such activities further. 

 
 

 
 
Mohamadreza Ghadimi 
 
President and CEO 
IranBIN e-commerce co. 
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1- Introduction 

 

Retailers are final players in the value chain providing a range of utilities to 

end users. Thus retailers have been in the center of attention of business 

researchers for a long time. It is an issue all of us have a sense and taste for it. 

Scenes of this case study research are Shahrvand chain store retailers or better 

said department stores. This research opportunity was stated initially by a sales 

engineer of Shahrvand department store (Farmaniyeh branch). The vague 

question they were facing was that: why and how changes in the arrangement 

of products in any section (the sequence of products placed on shelves near 

each other), affect sales statistics of each product and the whole section and 

department? Next question would be: how product placing on racks and 

shelves can be optimized based on answer of last question?  

At early stages of this research, it was believed that only physical factors 

affect sales statistics. Then with use of interviews with buyers and employees 

(sales guides) at Shahrvand stores, and personal observations, price and price 

perception factors driven from layout, were found to be an important factor in 

addition to ordinary layout formulators. A research design was shaped and 

polished to investigate the issue. Results of these interviews and observations 

which later became basis of the research design lead to development of two 

hypothesizes. They are as follows: 

 

• Price variation between products placed close to each other affects sales 

statistics. 

• Popularity of products placed close to a product, in relation to average 

popularity of the department affects sales statistics. 
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These two hypothesizes are modifications of results of initial study stated 

above. When these two issues are carefully studied then the department store 

can add a little item to its pool of innovation by making changes to product 

placements and optimizing this aspect of its operation. Two inter-related 

research questions -which are developed, based on the above-mentioned 

hypothesis- are focus of this research: 

 

• Does price difference (the amount by which price of the product under 

study is lesser or greater than its neighbors) affect image of the buyer about 

that product and thus his/her buying decision? 

 

• Does placing a product close to products of less or more popularity 

compared to the whole department’s popularity (popularity is simply defined 

as the relative sales statistics in the given time period) affect buyer decision 

about it?  

 

Department under study in this research work is food and beverage 

department of Shahrvand department store. Based on initial study and 

observations, this department was determined to be more in line with 

assumptions of this research. On the other hand, findings of previous research 

works, which will be discussed in the background section, show and confirm 

specific characteristics of this department which make it especially suitable for 

this research. Thus an interesting issue for further study would be repeating the 

research with modifications for other departments and different kinds of 

goods. 

 

2- Limitations 
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This research has its own limitations, of which being specific to one 

department maybe is the most important one. Other important limitations are 

as follows: 

 

• Data are gathered from Shahrvand department stores. This store generally 

attracts upper class citizens, so the model developed here may have more lack 

of fit if tested in stores in poorer areas. 

• Each set of data were representing one week. All data are gathered in spring 

and summer. Although seasonal products like ice cream were excluded there 

may still be a slight seasonal effect. 

• All the data are for food products department. As food products have 

specific characteristics, most likely the model needs modification before 

being applied to other departments. 

• All stores were located in Tehran which is a 12000000 population city and is 

considered most modern city of the country. Study, if repeated in more rural 

areas, may lead to different results. 

• We have focused on the central parts of aisles to avoid effects of end-aisles. 

Aisles were linear. Other shapes may lead to different results. 

• Both single shelf aisles (open flat freezers used for meat, fish, chicken and 

similar products) and multi shelf aisles (open vertical refrigerators used for 

dairy products, packed fruits, sauces and similar food items) were studied. 

This thesis is dedicated to results of single shelf aisles study. 

 

3- Value of research 
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value of this research, as stated above, comes from the fact that design of this 

research is a result of interviewing sales engineers and shoppers in branches of 

Shahrvand department store and so is based both on the very need of the store 

executives and gaps of the knowledge in this area. The research topic is a real 

confusion and problem they were facing so upon completion of the research, 

the results will be of great benefit to them and can be applied for improvement 

of the operation, and in the same time will fill a gap in our knowledge about 

integrative effects of layout (popularity and price perception) on sales statistics. 

 

4- Literature review 

 

Systematic study of different affairs of retail industry has begun more than 

half a century ago and includes many aspects of it. 

Perception of price has complicated multidimensional effect on the buyer 

behavior. For example it is highly correlated with quality perception and has 

positive role in appliances but poorly correlated and with negative effect in 

food and beverage (Lichtenstein, Ridgway et al. 1993). On the other hand 

layout and other factors affecting situational variables are affecting buyer 

behavior more and more (Nicholls, Li et al. 2002) so the need for in depth 

study of such factors are becoming more and more in important. 

 Some researchers have focused on the product categories and difference in 

shopper behavior according to it. For example consumer behavior differs 

significantly for search goods versus experience goods (Laband 1991).  

Other research works focus on the fact that people have various motivations 

for shopping: some people shop with purely utilitarian purpose, others for 

hedonistic reasons too (Baumann, Cialdini et al. 1981; Batra and Ahtola 1991; 

Babin and Darden 1994; Arnold and Reynolds 2003). These various 
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motivations of shoppers and the way they go shopping affect their behavior 

significantly. 

 Social surroundings, is another important factor that may contract layout and 

other factors. The presence of friends or relatives for example, has an 

important role in consumers’ purchasing decisions (Beardon, Netemeyer et al. 

1989). When shoppers have a friend or relative to accompany them, they tend 

to spend more money compared to the situation when they shop alone 

(Nicholls, Roslow et al. 1997). This also affects shopper’s sensitivity to product 

prices (Wakefield and Inman 2003). This is because in case of unplanned 

purchases and when the shopper hesitates about buying decision, suggestions 

of their companions can have a great impact on making quicker buying 

decisions. According to Simonson and Winer (Simonson and Winer 1992) 

purchase behavior can be modified by layout or as they state, the way in which 

inventory is arranged.  

Changes in physical surroundings will often change consumers' purchase 

patterns (Laaksonen 1993). Kumar and Leone (Kumar and Leone 1988) found 

that point and layout of purchase displays can stimulate buying decisions as 

shoppers tend to buy more when product is placed at eye level or slightly 

lower. Other factors that have been studied before mostly separately as 

determinants of shopping behavior, includes location of the store (Babin and 

Babin 2001), color of the decoration and shelves (Bellizzi and Hite 1992), 

height of a product on a shelf and similar physical factors (Hitt 1996) and 

overall visual impression of the store in combination with sounds and music 

stimuli, (Alpert and Alpert 1990; Bruner 1990). 

 Layout and assortment of goods can be added to the pool as a major factor 

(Stassen, Mittelstaedt et al. 1999). A number of other factors which determine 

mood of shopper in store are also important. For example, a neat and spacious 
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environment with friendly atmosphere, nice scents and other elements of the 

physical surroundings of a shopping environment, even outer ones may play a 

significant role in shopping behavior (Bone and Ellen 1999; Koelemeijer and 

Oppewal 1999). As another point of major importance, retailer layout affects 

customer’s mood and this affects shopping behavior (Spiesa, Hesseb et al. 

1997). 

Case of food products among others is a special one as most of such products 

are bought for short time use and are highly perishable. On the other hand high 

frequency, high amount of consumption and shorter amount of time dedicated 

for shopping foods and making related buying decisions are of important role 

in explaining the uniqueness of the case and the difference between factors 

affecting buyer decision about food products compared to that of nonfood 

products (Lewison 1997). 

In other words, because food products are rather cheap compared to other 

products and the consumption time is very short, buyers do not think about 

buying them as investing in a purchase or even a simple buying decision and do 

not spend much time for decision making. As a result, buying decisions about 

food products are highly derived by impulse rather than careful examination of 

the product and its features or prior planning and gathering information. In 

such cases, environmental factors –including store layout- and their effects 

become more important (Bagozzi, Rosa et al. 1998). 

Another study shows that shoppers have different behavior towards each 

specific place in the layout like aisles, end-aisles, pegboards and checkout aisles 

(Aghazadeh 2005). This study focuses on the shelves in the middle of the aisle 

and other places have been avoided and excluded. 
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There are a number of research based suggestions for shelf and aisle layout 

which suggest the general best place for different items specially “power items” 

to boost sales statistics (Pyle 1926; Research. 2000) 

About the other factor studied here –price and price perception- it should be 

noted that, according to a number of studies, price perception can be one of 

the most determinant factors affecting shopper behavior (Lichtenstein, 

Ridgway et al. 1993).  

 

6- Data collection 

 

As for data collection, initially interview with buyers and employees (sales 

guides) at Shahrvand and personal observation have been used to find and 

shape the research problem and design. For the main research work, two types 

of data are needed for analysis, first, prices of the goods under study in the 

specified shelf and second, number of units sold from each product in the time 

unit considered. These sorts of data are available from sales offices of 

Shahrvand department stores. 

As for data analysis, measures of correlation and association are used. 

Pearson correlation coefficient will be used for measuring correlation between 

both independent variables (to ensure they are not correlated) and between 

dependent variable and each independent variable (to ensure they are correlated 

enough). In step 6 the main analysis and interpretation will be done with 

multiple regressions. A number of expected problems was studied and 

remedied when designing the research  

Data gathering seemed to be the major difficulty. To remedy the problem, 30 

instead of 20 Shahrvand department stores were contacted and finally 21 sets 

of complete data were gathered. 
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5- Research methodology 

 

This study, as mentioned above, focuses on layout of shelves and product 

placing in a department store and studies different effects of layout namely 

arrangement and pattern of prices of similar goods in a shelf and popularity of 

such items in combination. The goal is to find a partial explanation for 

fluctuations in sales statistics based on the psychological effects of above-

mentioned factors.  This study uses data gathered from Shahrvand department 

stores (the largest chain of Persian department stores) for quantitative analysis.  

This sort of research (study of this combination of layout driven factors 

psychologically affecting buying decision of department store’s customers) is 

new. 

 Major department stores of different countries have performed numerous 

studies with regard to second one of the two factors being studied here 

(psychological effect of shelf layout and product placing, on buyer’s image 

about products and his/her decision), but we are not aware of any study with 

regard to effect of price variation caused by shelf layout in a department store, 

on attractiveness of a product. 

 With regard to research methodology, similar studies have used a variation 

of data analysis tools in their research design like analysis of variance, multiple 

regressions, structural models and factor analysis. We have benefited from 

those previous studies mentioned above, for design of research (data selection, 

gathering and analysis). Tests of correlation, analysis of variance and multiple 

regressions were selected based on the specific goal of this study. There is an 

especial note at the end of the thesis which discusses a possible extension of 

this research for study of shopping behavior of tourists. 
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In the first stage, an initial study effort was done to ensure all conflicting and 

interacting factors are taken into consideration and their effect can be 

effectively fixed. Based on previous literature, a number of factors which were 

believed to be determinants of buyer behavior in big retailers were studied and 

a pilot test was performed to examine their effects. 

A pool of such factors includes price driven factors (individual prices, 

average of shelves, average of department, weighted price difference of each 

product with other products placed close to it and in the span of vision of 

buyer, standard deviation of price in section, shelf and department, pattern of 

prices and layout in relation to prices), classes of buyers (average income, 

education, gender, age, etc), means of payment (cash, check, credit card, gift 

card, department store special card), flow and pattern of movement in the store 

and layout of departments (how many customers enter each isle through which 

path), pattern and layout of shelves with regard to popularity of products, 

environmental factors (temperature, light intensity and color, music, other 

entertainment facilities), ads in the store, status of parking lot  and finally 

factors affecting early exit of buyers (popular TV shows etc.) .  

Several remedies were applied during sampling to ensure all conflicting 

factors are taken into consideration and their effect is fixed. They are as 

follows: 

• Effects of inflation on products under study were monitored and adjustments 

applied. 

• Sampling was in long one week periods to cover weekly variations. 

• No season specific product –like ice cream- was among products under 

study. 

• All other factors were either not applicable to this case or removed/fixed. 

Wherever possible a statistical test was performed to ensure variation in 
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values of other factors in the time period under study were not significant. 

For example, means of payment and percentage of customers using each 

means were studied to ensure it has not changed dramatically. 

• Buyer knew about the product, no new product were among products under 

study. 

• There was only one way for touring aisles under study as they were 

continuous and linear. No partial visit was possible. 

 

After applying remedies to fix effects of all conflicting factors, initial tests of 

correlation were performed to make sure that independent variables are 

selected appropriately. After these initial tests, two modified versions of the 

independent variables were identified to be main determinants of variation in 

buyer behavior towards each product in the test conditions. Final definitions of 

dependent variables are as follows: 

 

i : indicates sequence of products 

iN : Times product i , has been bought by customers in a given period of time 

(one day). 

 

n : Number of products in a row (department) 

s : Span of vision of buyer; number of products placed close to product i and 

attracting attention of buyer simultaneously. 

iP : Price of product i . 

jX : is the first independent variable and shows popularity of products placed 

close to product I, and in the span of vision of the buyer compared to that of 

department. Popularity is measured by number of products bought in the given 

unit of time (day). 
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As products placed closer to product i  have stronger effect on buyer 

behavior towards product i than those put farther, a weight is to be assigned to 

each place, showing this phenomena. 
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jY : is the second independent variable and shows percent of price difference 

between product  i  and products placed close to product I, and in the span of 

vision of the buyer. 

 

1
2

)()(
1

1 +
−+−

=
∑ ∑
−

−=

+

+=

i

j

sji

sj

ji
jiji

j sP

PPPP
Y  

 

Again, as products placed closer to product i  have stronger effect on buyer 

behavior towards product i than those put farther, a second weight is to be 

assigned to each place, showing this phenomena for the second independent 

variable. 
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jZ : is used to measure possible effect of interaction between jX and jY  in 

form of jj YX × . 

jjj YXZ ×=  

 

jT : is dependent variable and shows number of product i  bought in the 

given unit of time (day) divided by total number of products bought from the 

department.  
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As it is obvious from above mentioned descriptions, four types of data for 

the given periods of time, should be collected for this study. Layout of the 

department, prices of goods in the department under study, sales statistics of 

the department and average span of vision of buyer. The first three was 

provided by a total of 21 stores participating in the study that generously 

provided us with sufficient data. Average span of vision can be calculated from 

ergonomics of shelves, their characteristics and dimensions of goods, but we 

have used an alternative way and fitted a normal distribution curve into the 

span of vision data. 

 Many authors notably Philip Kotler have mentioned that a Normal curve 

has best fit in such data among numerous distribution functions. Here we 

accept his finding but as span of vision can be -and ideally should be- 
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calculated for any individual criteria for example price, popularity, etc. 

separately, and considering that study of effect of price difference on buyer 

behavior is main contribution of this thesis and have not appeared in the 

literature before, it would be good idea for further research. It would need a 

two dimensional analysis of R-square (adjusted) in which one dimension would 

be distribution function and the other would be values of parameters of each 

distribution. Here we have calculated optimum value for parameter of the 

distribution (Normal distribution) based on price difference and popularity 

difference data by using R-Square (adjusted) of the model. In such a way we 

find best values of the parameter which maximizes predicting power of the 

model. 

This means that we have assumed weights of both price and pick 

(popularity), follow normal curve centered at product i . Span of vision is 

defined as number of products put close to product iwhich weights follow 

normal curve and weight of the first item outside the span of vision is less than 

0.005. We have tried to determine best value for this number by trying several 

values between one and twenty. Fortunately, the resulting curve has a 

maximum on 5 and worsens afterwards. With this approach and fixing span of 

vision at its optimum value, which is 5, in this case; resulting model will have 

maximum possible predicting power.  
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Another point about span of vision is worth considering. Authors tried to 

simulate the model with assumption of span of vision (s) =5 and generated new 

simulated data for calculation of R square with sp values between 1 and 20 

based on the assumption. The result which is a simulated version of the above 

graph is similar to it for lower values (roughly s<14) but deviates for larger s 

values. As these deviations for larger values have no effect on findings of this 

study, it was out of its scope to explore them, but it will be an opportunity for 

further research. 

    The following analysis method was used for processing of data: 

 

a- Measures of correlation and association were used. Initially, Pearson 

coefficient was used for measuring correlation between both independent 

variables (to ensure they are not correlated) and between dependent variable 

and each independent variable (to ensure they are correlated enough).  

b-   The main analysis and interpretation was done with multiple regressions 

and analysis of variance. This process was performed with 20 span of visions 

and as a result a model with one-sided span of vision of 5 was determined to 

have best fit 

c- Lack of fit test was performed and adjusted R squares was studied to 

ensure the model is efficient and fit. 

d- Finally assumptions of the analysis were tested and confidence intervals 

were calculated. 

 

6- Shahrvand department store: the case study 
 

Shahrvand Company administers about 30 Shahrvand department stores in 

Tehran and suburbs. It is one of the first modern department stores and yet 
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today absorbs about 40% of the market (Jahane Eghtesaad survey, results 

published June 2006). This company was selected for case study based on two 

reasons: first, it has a modern and well-organized layout, so it is easier to 

measure flow of customers in different sections there. Length of rows also 

helped us as we have studied a linear model of arrangement here which is much 

less complicated than non-linear ones. Second: it has a complete and easy to 

use database of all daily activities and settings. This database includes layout of 

goods on shelves at any given time from 1993 till now, prices of goods at any 

time, detailed sales statistics and finally count of customers entering and exiting 

the store in any time interval. It has also extra information (history, favorites 

list, creditability measures, address, etc.) about its registered customers who 

have paid with a credit card or Shahrvand own credit card. This data base saved 

me a lot of time and limited my data gathering to measuring flows in the rows. 

7- Analysis and results 

 

First, row data must be transformed to values of parameters jX , jY , jZ  and jT . 

The following table shows values of jX , jY , jZ  and jT which have been 

calculated by above-mentioned formula from 21 layouts in department stores. 

Each set of data is corresponding to one week of sales statistics. 

 

jX jY jZ jT

1.16 1.05 1.22 1.18 

0.81 0.94 0.76 1.06 

1.11 1.01 1.12 1.27 

0.95 1.17 1.11 1.23 

0.60 0.94 0.56 0.91 
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1.22 1.03 1.26 1.21 

0.67 0.87 1.02 1.11 

0.92 0.92 0.61 1.03 

1.10 0.87 0.80 1.06 

1.03 1.11 1.22 1.23 

0.96 1.06 1.09 1.23 

0.96 1.04 1.00 1.10 

1.06 0.96 0.92 1.08 

1.16 0.59 0.62 0.80 

1.12 0.79 0.92 0.95 

1.05 1.17 1.31 1.32 

1.12 1.03 1.08 1.06 

0.98 0.82 0.92 0.98 

0.90 1.21 1.19 1.30 

1.03 0.87 0.78 0.99 

1.17 1.23 1.27 1.31 

 

 

Analysis of data was performed using Minitab. Here are the results. First, 

matrix plot of data is as follows. It shows an obvious linear relationship 

between jT and jZ . Relationship between jT and jY is close to linear but fuzzy 

and that of jT and jX is not clear if there is any. 
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Pearson correlation and P-values for each set of data is as follows. It shows 

great dependence between jZ  and jT , and also between jY  and jT . 

Independence of jX and jY , and finally a slight dependence between jX  and jT  

can be seen. 

 

 jX  jY  jZ  

jY  0.032 

0.889 

  

jT  0.179 

0.437 

0.896

0.000

0.868 

0.000 

Cell 

Contents:

Pearson correlation 

P-Value 

 

The regression model is formed with three predictors:  

jjjj ZYXCT 321 ααα +++=  

 The results show that a linear regression equation has a good prediction 

power here. Standard errors and P values of coefficients are as follows: 

jjjj ZYXT 297.0498.00300.0361.0 ++−=  
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Predictor Coefficient SE  P 

value 

Constant 0.3605 0.1169 0.007 

jX  -0.02997 0.08754 0.736 

jY  0.4976 0.1246 0.001 

jZ  0.29747 0.09180 0.005 

 

No evidence of lack of fit (P > 0.1) was detected in the new model and analysis 

of variance P value was less than 0.0005. Adjusted R-square has a value of 87.3 

%. As it can be conferred from P values, probability of coefficients being zero 

is very low for Constant, jY  and jZ but high for jX . This leads us to conclusion 

that jX coefficient is likely to be zero, so the new model would be like this: 

 

jjj ZYCT 32 αα ++=  

 The new standard errors and P values of coefficients are as follows: 

 

jjj ZYT 279.0517.0329.0 ++=  

 

Predictor Coefficient SE  P 

value 

Constant 0.32948 0.07199 0.000 

jY  0.5168 0.1084 0.000 

jZ  0.27926 0.07296 0.001 
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No evidence of lack of fit (P > 0.1) was detected in the new model and analysis 

of variance P value was less than 0.0005. Adjusted R-square has a value of 87.9 

% which is roughly 0.6 better than the last model. Assumptions of multiple 

regressions were tested and satisfied. 

A final point: the time unit used for data gathering was a week (Shahrvand 

department stores are open on a fixed 18 hour basis 7 days a week). This was 

not a random selection! We tried different time periods between 1 hour and 2 

weeks and studied R-square values. Maximum happened at 1 week and 2 week 

period had a slightly smaller value. Because of limits in our available data, and 

our desire to not involve seasonal effects, we did not consider longer periods, 

but it can be a good opportunity for further research. 

 

8- The web case 
 
 
Research question here was rather similar to that of a physical store. In each 

website, the visitor can look for goods generally in two ways: first, using search 

facilities within the site to find goods relevant to a keyword or goods that have 

a certain specification. Search results then, may be sorted according to one or 

more criteria. Second, using grouping system in the site and surfing till finding 

list of goods that are close to the interests of customer. We have based our 

study on the latter case, to find out that, when no criterion is set, to which 

degree our 2-parameter model can explain customer behavior. In this phase of 

the research, data have been collected from IranBIN, largest Persian e-bazaar. 

Design of research is similar to that of Shahrvand. We will explain it briefly 

along with analysis results in the following section. 

 

9- Research design, analysis and results for web case 
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Research design is similar to that of Shahrvand with few modifications. First, 

horizontal arrangement of goods was replaced with a vertical one, as it appears 

in product surfing pages of IranBIN store. Second, weights had to be 

recalculated. This led to the conclusion that here, span of vision is much more 

evenly distributed as it can be seen in the following graph. 

 

0

10

20

30

40

50

60

70

1 2 3 4 5 6 7 8 9 10

Span of Vision

R-
Sq

ua
re

 (A
dj

ud
te

d)

Series1

 
 

Another difference was selection of goods that are compatible with this 

model (as stated in previous sections). After a brief study, standard phone card 

and internet access card section, office supply section, some other consumable 

goods sections were found to be compatible with conditions we set to make 

the results comparable to that of Shahrvand case. Finally, phone and internet 

access card section was selected as data for this section was recorded more 

carefully and for a longer time span. Data was extracted from databases 

provided to author and values of jX , jY , jZ  and jT  was calculated by previously-

mentioned formula from 87 week/layouts of website. Each set of data 

presented here is corresponding to one week of sales statistics.  

 

 
jX  jY  jZ jT

 
jX jY jZ jT  

1 0.89 1.32 1.17 1.27 51 0.77 1.19 0.92 0.87 
2 1.03 1.00 1.04 0.67 52 1.22 0.88 1.07 0.92 
3 1.19 1.21 1.43 0.89 53 0.82 0.95 0.78 0.71 
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4 0.86 0.77 0.66 0.85 54 0.96 0.66 0.63 0.56 
5 0.99 0.31 0.31 0.45 55 0.71 0.83 0.59 0.63 
6 0.69 1.47 1.02 1.30 56 1.37 0.62 0.85 0.39 
7 0.92 1.08 0.99 1.09 57 0.59 0.93 0.55 0.72 
8 0.58 1.02 0.59 0.75 58 1.13 1.12 1.26 0.91 
9 1.23 0.80 0.99 0.67 59 1.22 0.76 0.92 0.86 

10 1.12 0.75 0.84 0.58 60 0.90 0.94 0.85 0.97 
11 1.28 0.80 1.03 0.52 61 1.26 0.79 0.99 0.78 
12 1.17 0.64 0.76 0.50 62 1.02 1.17 1.19 1.38 
13 0.86 0.75 0.65 0.66 63 0.72 1.26 0.90 0.83 
14 0.91 1.16 1.06 0.87 64 0.91 1.23 1.12 1.39 
15 1.02 1.02 1.04 0.95 65 0.70 0.93 0.65 0.55 
16 0.59 0.88 0.52 0.59 66 1.08 0.81 0.87 0.84 
17 0.71 0.89 0.63 0.87 67 0.90 1.02 0.91 0.95 
18 0.88 0.64 0.56 0.30 68 0.79 1.27 0.99 1.17 
19 0.73 0.99 0.72 0.84 69 1.39 1.01 1.40 0.80 
20 0.39 1.18 0.46 1.08 70 1.03 1.18 1.22 0.91 
21 0.74 0.72 0.53 0.69 71 0.87 0.65 0.56 0.50 
22 0.50 1.18 0.59 1.47 72 1.25 0.74 0.92 0.66 
23 0.76 0.85 0.64 0.76 73 0.97 1.08 1.05 1.01 
24 0.86 0.82 0.70 0.75 74 1.28 0.91 1.17 0.90 
25 0.83 0.78 0.64 0.52 75 0.91 0.93 0.84 0.86 
26 0.80 0.92 0.74 0.54 76 0.93 1.18 1.10 1.17 
27 0.98 0.93 0.90 0.91 77 0.86 1.16 0.99 1.10 
28 1.21 1.23 1.49 1.15 78 0.97 0.78 0.75 0.64 
29 0.93 1.05 0.97 1.13 79 0.82 0.90 0.74 0.61 
30 0.65 1.17 0.76 1.18 80 0.72 1.03 0.74 0.93 
31 1.15 0.86 0.98 0.72 81 1.44 0.84 1.21 0.76 
32 0.96 0.55 0.53 0.51 82 1.17 0.65 0.75 0.31 
33 0.79 0.99 0.78 0.91 83 0.70 0.82 0.57 0.64 
34 0.93 1.06 0.99 0.91 84 1.05 0.79 0.83 0.45 
35 1.12 1.05 1.18 0.86 85 1.00 1.26 1.26 1.16 
36 1.17 1.33 1.56 1.38 86 1.13 1.06 1.20 0.99 
37 1.30 0.95 1.23 0.91 87 0.94 1.21 1.13 0.96 
38 1.30 1.03 1.34 1.22 88     
39 0.97 1.08 1.04 1.27 89     
40 0.98 0.79 0.77 0.81 90     
41 0.77 1.21 0.94 1.26 91     
42 0.79 1.09 0.86 0.84 92     
43 0.93 0.97 0.90 0.68 93     
44 0.99 0.77 0.76 0.97 94     
45 0.89 1.09 0.98 0.93 95     
46 1.08 1.01 1.09 1.01 96     
47 0.50 0.85 0.42 0.70 97     
48 1.35 1.12 1.52 0.95 98     
49 1.07 0.83 0.89 0.65 99     
50 1.05 1.25 1.31 1.28 100     
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Analysis of data was performed using Minitab. Here are the results. First, 

matrix plot of data is as follows. It shows an obvious linear relationship 

between jT and jZ . Relationship between jT and jY is close to linear but fuzzy 

and that of jT and jX is not clear if there is any. 

 

 
 

Pearson correlation and P-values for each set of data is as follows. It shows 

great dependence between jZ  and jT , and also between jY  and jT . 

Independence of jX and jY , and finally a slight dependence between jX  and jT  

can be seen. 

 

 jX  jY  jZ  

jY  -0.181 

0.093 

  

jT  -0.089 

0.411 

0.813

0.000

0.533 

0.000 
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Contents:
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The regression model is formed with three predictors:  

jjjj ZYXCT 321 ααα +++=  

 The results show that a linear regression equation has a good prediction 

power here. Standard errors and P values of coefficients are as follows: 

jjjj ZYXT 099.013.1167.0304.0 −+−−=  

 

Predictor Coefficient SE  P value 

Constant -0.3038 0.4021 0.452 

jX  0.1667 0.4048 0.682 

jY  1.1319 0.4025 0.006 

jZ  -0.0986 0.4109 0.811 
 

No evidence of lack of fit (P > 0.1) was detected in the new model and analysis 

of variance P value was less than 0.0005. Adjusted R-square has a value of 

62.6%. As it can be conferred from P values, probability of coefficients being 

zero is very low for Constant and jY but high for jX  and jZ  . This leads us to 

conclusion that jX  and jZ coefficients are likely to be zero. The new model 

without jY and jZ  would be like this: 

 

jj YCT 2α+=  

 

 The new standard errors and P values of coefficients are as follows:   

 

jj YT 02.1130.0 +−=  
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Predictor Coefficient SE  P 

value 

Constant -0.13036 0.07818 0.099

jY  1.02355 0.07943 0.000

 

No evidence of lack of fit (P > 0.1) was detected in the new model and analysis 

of variance P value was less than 0.0005. Adjusted R-square has a value of 

65.7% which is roughly 3.1% better than the last model. Assumptions of 

multiple regressions were tested and satisfied here too. 

A final point: the time unit used for data gathering was a week. This was not a 

random selection as data were available for any time breakdown unit. We tried 

different time periods between 1 day and 2 weeks and studied R-square values. 

Maximum happened at 1 week here too and 2 week period had a slightly 

smaller value.  

 

10- Comparison, conclusion and final words 

 

This study evidently shows that, placing products of different prices will 

affect sales statistics and that this factor explains a good proportion of variation 

in sales statistics in conditions described above. Thus, it can be concluded that 

a non-homogenous arrangement of goods with regard to this factor will 

improve sales. A research underway is to determine the optimum pattern of 

price arrangement on shelves but it is already obvious that a pricy product is a 

nice neighbor! 

Our second assumption about popularity of goods put close together 

affecting sales statistics of each other was weakly approved in Shahrvand case 

but strongly rejected in case of IranBIN. This may be a result of customer 
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awareness or relatively low budget of buyers in first case, but in second case, 

most likely it is a result of ever-changing layout of the website. In such 

conditions, customer will have less interest in placing of products and their 

collocation!  

Five, seems to be the magic sign for retailers and Four for websites! An 

iterating arrangement with base of five can be optimized with regard to jT values 

most effectively for retailers and with base of four for websites. 

 Another point of importance is that span of vision –as stated above- can be 

calculated with several methods and it is important to determine which span of 

vision calculation is the best? What we used here is one of the several ways. 

A limited study which was performed previously as consulting service in tax 

free shops of Mehrabad airport transit hall, concluded that both factors studied 

here have coefficient standard error of less than 0.05 but these conflicting 

results can be explained by unawareness of tourists to both prices and brands 

in a foreign country. They have no way but watching what other people prefer 

to pick and compare prices of nearby goods! Tourists especially in countries 

with money units that they are not familiar with, lose their feeling towards 

absolute prices and so more than ordinary people compare prices of goods put 

close to each other. 

 

11- Suggestions for further studies 

 

As span of vision can be -and ideally should be- calculated for any individual 

criteria for example price, popularity, etc. separately, and considering that study 

of effect of price difference on buyer behavior is main contribution of this 

thesis and have not appeared in the literature before, it would be good idea for 

further research. It would need a two dimensional analysis of R-square 
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(adjusted) in which one dimension would be distribution function and the 

other would be values of parameters of each distribution.  

Findings of previous research works show and confirm specific 

characteristics of department of dairy products which make it especially suitable 

for this research. Thus an interesting issue for further study would be repeating 

this research with modifications for other departments and different kinds of 

goods. 

Because of limits in our available data, and our desire to not involve seasonal 

effects, we used a week as our time unit and did not consider longer periods, 

but it can be a good opportunity for further research. 
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