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Abstract - Econ centre price prediction system works as 

a business intelligence system that practically helps 

wholesalers to predict the high marginal profit selling 

price of an item. According to the survey done based on 

“Dambulla” economic centre, increase or decrease of 

one rupee of an item can cause one wholesaler to gain or 

loss around 5000 rupees per day. Minimizing the loss by 

selecting the high marginal profit selling price is the 

main aim of this system. This aim was achieved by 

combining neural network time series analysis 

techniques and financial analysis techniques in cost 

accounting. This system is able to predict the required 

variables down to 1.01% error percentage. Using those 

predicted values the system then calculates the high 

marginal profit selling price and alternative prices.  

 

1. Introduction 

 
Business intelligence plays a vital role in a 

developing country like Sri Lanka. Economic centers 

can be identified as one of the major business sectors 

in economy. But due to lack of knowledge, lack of 

sponsors, and lack of advisors, combining technology 

and theory into daily business needs is still at a 

minimum level at Sri Lankan economic centers. Still 

most of the wholesalers use traditional methods such 

as guessing and factors like relationships, bonds and 

agreements between producers and traders to decide 

selling price, although there is high competition. 

Most of the times due to lack of use of technologies, 

wholesalers cannot gain whatever they are able to 

gain or sometimes they may lose their business.  

Increase or decrease in one rupee for a particular item 

(for 1 Kg) can be a factor to gain or loose profit at the 

end of the day for wholesaler. Not only that, if he 

gains profit, sometimes it may not be the highest 

profit that he can gain. For example, think about the 

situation where one wholesaler has good quality 

items and customers also have a trust on his items. 

Then for this particular wholesaler, the best price 

may not be the price of the other wholesalers because 

his products are of high quality. Therefore he can sell 

for a higher price. In case if the wholesaler sells at 

the same price as of other sellers, at the end of the 

day he may not gain the higher value that can 

actually gained from that item. Consider another 

example, where another wholesaler has an item that 

is of not that high quality as of others. But if he tries 

to sell them to other wholesaler’s prices it can be a 

cause for him to loose. 

In Dambulla Econ Centre average trading of 

items are 26500 Metric Tons per week [4]. That 

implies, for one day, average of 3786 Metric Tons 

(3786000 Kg) of items is being sold. Let’s assume 

there are 1000 wholesalers in Dambulla Econ Center. 

Then one wholesaler sells around 3786 Kg per day. 

Suppose that the average unit price of an item is 100 

rupees, and then income for one day is 378600 

rupees. If the average unit price of that item is 101 

rupees, then income for a day is 382386 rupees with a 

3786 rupee difference.   

Therefore the problem is that how can a 

wholesaler determine the most benefited price of an 

item. To address this problem a price prediction 

system is being developed using neural networks.  

The rest of this paper is organized as follows. 

Section 2 contains a literature survey done on 

existing similar systems. Section 3 describes the 

methodology and design of this system. Section 4 

describes the implementation of the project.  Section 

5 is about results and discussion and the final section 

6 is about conclusion and future works.  

 

2. Literature Survey 

This system is developed to address the problem 

of predicting high marginal profit selling prices at 

economic centers in Sri Lanka. The project is 

developed as a business intelligence system that 

practically helps wholesalers. 

Some similar technologies to predict price were 

studied like technical analysis, fundamental analysis, 

traditional time series forecasting, Chaos theory and 

other techniques like fuzzy logic and expert systems. 

Technical analysis based on the assumption that 

history repeats itself and that future market direction 

can be determined by examining past variations. 

Price movement analysis in speculative market [13] 

is an example of prediction using technical analysis.  

Fundamental analysis, as in earning prediction [14], 

involves the in-depth analysis of a performance and 

profitability to determine its item price [6 ]. 

Time series forecasting analyzes as in passenger 

analysis [15] past data and projects estimates of 

future data values. In chaos theory, chaotic system is 
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a combination of a deterministic and a random 

process. The deterministic process can be 

characterized using regression fitting, while the 

random process can be characterized by statistical 

parameters of a distribution function. Example for 

Chaos is market reality analysis [16].  Each and every 

approach has its own pros and cons. The major 

benefit of using a neural network then 

network to learn how to use above mentioned other 

approaches for prediction, in combination effectively 

and hopefully learn how the market behaves  [

Stock price prediction system [17] and house 

price prediction system [18]are two similar

being   studied. The ability of neural networks to 

discover nonlinear relationships in input data makes 

them ideal for modeling nonlinear dynamic systems 

such as the stock market. Also for the house price 

prediction, comparing to traditional predi

methods, Neural Network based price prediction 

provides a reasonable error minimized prediction. 

Neural networks are relatively easy to implement 

compared to other methods. Most important benefit is 

the ability to learn from data and thus produce an 

acceptable output for previously unseen input. This 

even holds input series contain low-quality or 

missing data. Furthermore no expert system is needed 

which makes the network extremely flexible to 

changes in the environment[2]. 

 

3. Methodology and Design

From the literature survey the technologies 

adopted in similar systems was identified. In order to 

identify the day to day factors that affect the selling 

price of an item a questionnaire was carried out at the 

Dambulla economic center. About 50 wholesaler

participated in this survey. Figure 1shows the results 

of the questionnaire in percentages. 

 

Figure1: Questionnaire results 

 

According to the results wholesalers mainly consider 

about the buying price, last price of an item, customer 

demand to that item and demand for the wholesaler.

All the above tasks were done to recognize what 

are the main factors that really affect the item price. 

As identified, this business environment can take as a 

perfect competitive market. According to theory [3], 

[8] some factors like, reasonable price offering 

should attract more orders, Quality-Consumers are 

likely to prefer better quality items, a buyer may look 
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benefit of using a neural network then is for the 

above mentioned other 

in combination effectively 

and hopefully learn how the market behaves  [6] [9]. 

Stock price prediction system [17] and house 

price prediction system [18]are two similar systems 

being   studied. The ability of neural networks to 

discover nonlinear relationships in input data makes 

them ideal for modeling nonlinear dynamic systems 

such as the stock market. Also for the house price 

prediction, comparing to traditional prediction 

methods, Neural Network based price prediction 

provides a reasonable error minimized prediction. 

Neural networks are relatively easy to implement 

compared to other methods. Most important benefit is 

the ability to learn from data and thus produce an 

acceptable output for previously unseen input. This 

quality or 

missing data. Furthermore no expert system is needed 

which makes the network extremely flexible to 

Design 

From the literature survey the technologies 

adopted in similar systems was identified. In order to 

identify the day to day factors that affect the selling 

price of an item a questionnaire was carried out at the 

Dambulla economic center. About 50 wholesalers 

Figure 1shows the results 

 

According to the results wholesalers mainly consider 

about the buying price, last price of an item, customer 

m and demand for the wholesaler. 

All the above tasks were done to recognize what 

the item price. 

identified, this business environment can take as a 

perfect competitive market. According to theory [3], 

ctors like, reasonable price offering 

Consumers are 

likely to prefer better quality items, a buyer may look 

elsewhere if a firm cannot deliver quickly and on 

time, an image through various methods of marketing 

are some other factors that affect selling price. 

Combining these factors together with the factors 

identified from the questionnaire, buying price, 

demand to the item, demand to the wholesaler and 

last price are used to define input equations to the 

Neural Network. The overall system design is given 

in below figure 2. 

Figure2:  Overall System Design 

 

Implemented system consists of four sub modules, 

prediction module, business model development 

module, order processing module and neural network 

development module. The first three modules are 

integrated with each other and developed as a web 

application. While neural network development 

module, specially developed to implement, train and 

compare neural networks, was built as a separate 

standalone system.    

Web application was developed to capture required 

data from both buyers and wholesaler (shop owner) 

and to address some practical issues related to buyers. 

It facilitates buyers to place orders; view prices etc 

through online and minimize unnecessary costs and 

time wasting.  

Business model development module was build to 

develop an equation to determine the high profitable 

price and to determine other factors such as 

alternative solutions, calculate the movement of 

selling/buying prices and selling/ buying quantitie

Neural network development module was built to 

identify the best suitable structure for the networks. 

Neuroph, which is a low level Java based neural 

network library, was used to develop and train the 

required neural networks. 

 

4. Implementation 

 
Implementation was done in three steps. First 

necessary equations were implemented to determine 

high marginal profit price. Then neural networks 

were implemented to predict necessary data and then 

web system was implemented to glue whole system 

together.  
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Financial equations development 

Financial equations development is focusing on 

developing models/ equations to determine high 

profit marginable selling price. Since the market at 

economic centers can be classified as highly 

competitive, cost accounting techniques can be used 

to calculate the high profit marginable selling price 

by using the general equation [11], 

 

Selling price = cost / (1-GP)   (1) 

 

Where GP is the gross profit   

 

Determination of cost and gross profit for above 

equation totally depends on the situation. As found in 

the survey, the factors that affect the selling price are; 

previous selling prices and quantities for last five or 

six days, purchasing prices, quantities for last five or 

six days, weather situation and customer demand.  

According to the available data and factors 

determined from the survey, four main variables are 

selected as that affect equation 1. The selected 

variables are, selling price, selling quantity, 

purchasing price and the purchasing quantity. These 

variables were considered for the last fifteen (15) 

months. 

The actual cost was calculated by adding fixed 

cost to variable cost. Here purchasing cost is a fixed 

cost for a particular day.  At the end of the day, 

purchasing price of remaining quantity, which is 

calculated by reducing selling quantity by purchasing 

quantity and multiplied by purchase price, is the 

variable cost. So, for the above equation, cost was 

calculated as below by considering the following 

abbreviations, 

 

HMCSP-High Marginal Cost Selling Price 

PP- Purchasing Price 

SQ – Selling Quantity 

PQ-Purchasing Quantity 

SP-Selling Price 

 

Cost = PP + [(PQ – SQ)/SQ] x PP  (2) 

      

To calculate gross profit, selling price and purchasing 

price were used.  

 

GP = SP – PP    (3) 

 

Then the whole equation would be, 

 

HMCSP = {PP + [(PQ – SQ)/SQ] x (PP)}/ [1 - 

(SP – PP/100)]     (4) 
 

Using equation (4) alone can calculate only high 

profit marginable selling price for the previous data. 

In other words, using only the above equations the 

selling price for next day cannot be found. To do so, 

equation variables should be related to next date. To 

find those, neural network is used.  

 

Neural network development 

Neural Networks are used to predict, variable values 

needed by (4) to calculate high marginal profit selling 

price for the next day. The following four variables 

are predicted by the Neural Networks. 

 

Selling price for next day – what will be the price that 

seller is going to sell particular item next day 

Selling quantity for next day – what will be the 

quantity that seller is able to sell next day 

Purchasing price for next day – what will be the price 

seller will buy that particular item next day 

Purchasing quantity for next day – how much 

quantity seller will buy next day 

 

Those four variables are predicted using four neural 

networks. Neural networks take previous buying and 

selling data as inputs, then process it and predict the 

output. This includes some stages as indicated below, 

 

The neural network is trained in two stages. In stage 

one previous 20 day relevant variables (previous 20 

day selling price for first Neural Network and so on) 

is taken as the input. 

In stage two data is pre-processed to make them 

ready to input to the neural network. According to the 

activation function, data has to be kept between 1 and 

0. In doing so, two other variables, max value and 

min value are being defined. The highest value in the 

data set; max value is multiplied by 1.2 and the 

lowest value; min value is multiplied by 0.8 to avoid 

small 0.00 values and big 0.999 values (values 1.2 

and 0.8 have chosen to get max/min value in equation 

(5) away from 0 but close to its value ). Then input 

data are processed by,  

 

Input data [i] = Data[i] – min / max         (5) 

i – relative data number 

 

The above pre-processed data, input into neural 

networks and get the predicted output.  

 

In next stage, predicted values are input to do 

financial analysis and calculate the high marginal 

profit selling price. 

Not only given the output, in next stages altogether 

generates graphs to determine the variable 

movements (selling / purchasing price movement, 

selling / purchasing quantity movement). Then 

analyze graphs and produce best and alternative 

solutions.  

 

Training 

 

Since there is no theory to determine best suitable 

structure for any neural network the suitable structure 

was identified by experimenting and changing 

structure several times. Following table summarize 

the different structures and relevant error 

percentages. 
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Table 1 – Summary of Error percentages 

 
Input 

nodes 

Hidden 

nodes 

Number 

of data 

input 

(days) 

Input 

iterations 

Error 

percentage 

5 11 20 100 3.46% 

5 11 50 100 2.20% 

5 11 50 1000 2.14% 

5 11 70 1200 2.44% 

5 11 70 1500 2.86% 

10 21 20 100 2.84% 

10 21 50 100 2.37% 

10 21 50 1000 1.31% 

10 21 70 1200 1.57% 

10 21 70 1500 2.01% 

20 41 20 100 2.02% 

20 41 50 100 1.53% 

20 41 50 1000 1.01% 

20 41 70 1200 1.61% 

20 41 70 1500 1.84% 

30 61 20 100 1.38% 

30 61 50 100 1.20% 

30 61 50 1000 2.45% 

30 61 70 1200 2.43% 

 

Final neural network structure contains 20 inputs, 41 

hidden nodes and 1 output. Input to the particular 

network would be the previous 20 day data. Training 

has done using 200 days inputs and iterates it 1000 

times. Following diagram illustrates how the network 

is trained. 

Neural Networks get data from previous 

available data for that particular variable (i.e. sold 

prices for carrot, sold quantities for carrot, purchased 

prices for carrot, purchased quantities for carrot). 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 – Training Neural Network 

If consider only one variable (say, purchased 

quantities for carrot), for one input, 20 data from that 

variable has taken. Then they are pre-processed to 

keep between 1 and 0 as described in previous 

section. To do training and developing neural 

networks, Neuroph [12] was used. 

 

 

 

 

 

Figure 4 – Initial input assign 

 

Neuroph 

Neuroph is an object-oriented neural network 

framework written in Java. It can be used to create 

and train neural networks in Java programs. Neuroph 

provides Java class library as well as GUI tool 

“easyNeurons” for creating and training neural 

networks. [12] 

  It is the open source project hosted at Source Forge, 

and the latest version 2.4 has been released under 

the Apache License. Previous versions were licensed 

under LGPL. 

 

5. Results and Discussion 

  To check the accuracy of the neural network, one 

year period of data taken by the economic center was 

used. First, those data were divided into two sets as 

training data and testing data. Using training data, 

neural network was trained. After that, results 

generated by neural network compared with testing 

data. 

  Below example demonstrate how neural network 

predict values and how to use that result to calculate 

high marginable profit selling price. The diagram 

below shows the interface used to insert above 

configurations to train the neural network. During the 

training time, configurations were changed frequently 

to select the best structure for the neural networks. 

 

 
 

Figure 5 – Modifying Neural Network 

 

 

Target: Predict buying price for pumpkin 

Number of layers: 3 

Input nodes: 20 

Hidden nodes: 41 

…7 7 7 7 7 8

 

 

 

 

 

 

 

 

 

8

Previous data 

…

…

Predicted data 

… 

0.1f 0.5 

A 

0.3 

B 

0.5 0.1 0.1 0.05 0.04 



Sri Lanka Association for Artificial Intelligence (SLAAI) 

Proceeding of the ninth Annual Sessions 

18th December 2012 – The Open University 

 

����	���	������
�%	�����%	�������������
��	
��	� ���	���

 

 

Training data size: 200 (which is the number of 

inputs to train the network) 

Testing data size: 19 (which is, after training the 

network, number of actual data that compare with 

predicted output) 

 

After trained the neural network, predicted data was 

compared with testing data as in the figure below. 

 

 

 
Figure 6 – Sample result 

According to figure 6, there are some situations 

where fluctuations of predicted data are very high. 

Those are the situations that external factors like 

weather situations, government decisions affect to 

real price, which is beyond system predictions.  

  Then using above predicted value and other 

predicted values (selling price, buying quantity and 

selling quantity for pumpkins), high marginable 

profit selling price is being calculated as below. 
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 
 

 

Table 2 – Sample predicted results 

Variable Predicted 

Value 

Actual 

Value 

Error  

% 

Predicted buying price 

for next day 

Rs. 75.45 Rs. 

75.00 

0.6 % 

Predicted buying 

quantity for next day 

21.51Kg 22 Kg 2.22 % 

Predicted selling price 

for next day 

Rs. 80.35 Rs. 

81.00 

0.8 % 

Predicted selling 

quantity for next day 

19.21 Kg 19.5 

Kg 

1.48 % 

High marginal profit 

selling price 

Rs. 85.36   

Predicted buying price 

for day after next day 

Rs. 76.30 Rs. 

77.00 

0.9 % 

Predicted buying 

quntity for day after 

next day 

21.71 Kg 23 Kg 5.6 % 

Predicted selling price 

for day after next day 

Rs. 81.40 Rs. 

83.00 

1.9 % 

Predicted selling 

quantity for day after 

next day 

20.06 Kg 19.5 

Kg 

2.87 % 

High marginal profit 

selling price 

(Assuming to sell 

remaining items in day 

after next day) 

Rs. 83.45   

 

6. Conclusion and future works 

This system is being developed to predict high 

marginable profit selling price of an item. System 

consists of financial analysis part to calculate the best 

selling price and neural network part to predict future 

values. Neural network was developed using 

Neuroph, which is a low level java library to develop 

neural networks.  

 

Up to now, for a single item there are four neural 

networks operating to predict four variables. 

 

Neural network 1 – predict purchasing price 

Neural network 2 – predict purchasing quantity 

Neural network 3 – predict selling price 

Neural network 4 – predict selling quantity 

 

The main reason to have four neural networks is so 

that the seller will be able to analyze movement of 

each variable for the next day. However there are two 

alternatives available to reduce number of neural 

networks used. 

  One alternative is, first calculate the high 

marginable profit price for each previous day and 

take those as input to neural network. The main 

advantage of this method is there is only one neural 

network for single item. But seller cannot analyze the 
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individual variable movements, which is the 

disadvantage of this alternative. 

  The other alternative is building a larger neural 

network using bias values to predict more than one 

variable within the same neural network. Therefore 

number of neural networks used can be dramatically 

reduced. Also seller will be able to analyze individual 

variables as well. But the problem in this approach is 

it requires to build a huge (take around 80 input data) 

neural network that is suitable for the available data. 

Otherwise data can be overlapped. And also, 

accuracy will be low comparing to individual neural 

networks. 

  The correctness of results depends primarily on 

predicted output by neural network and the accuracy 

of the equations developed. However this 

implemented system provides a solution up to some 

extents and is able to predict values down to 1.01% 

error percentage. 
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