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Abstract— A phenomenon that is very common in 

supermarkets  bulk orders of food materials are given which 

results in extra stocks of food materials than which is 

needed and finally leads to wastage. Many still make a profit 

from selling a few items of the product and throwing the left 

out . The belief is that, not caring about the customer feeling 

that their supermarket has an endless supply of goods is 

more valuable than predicting the order in advance, and 

possibly getting it wrong. Representing the hypermarket, the 

objective of our forecasting is to reduce the spoilage of 

perishable foods in the hypermarket by accurately 

forecasting sales on a daily basis by using historical data and 

Holt -Winter model, we have plan to forecast daily demand  

for 30 days for 'Vegetables' , 'Meat' , 'Fruits' and 'Milk 

Products' .This model includes two methods – additive 

method for finding seasonal variation and multiplicative 

method for proportional variation. The FEFO(First Expired 

First Out) principle including the calculation of shelf life  is 

used to get the product consumed by the customer  before 

the expiry date.The major benefit is that it gives consumers 

the chance to enjoy fresh products and reduce the reatailing 

cost. It highly focusses on hygiene of customers as well as it 

gives increased customer satisfaction. 
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I. INTRODUCTION 

Food wastage is a problem along the entire food supply 

chain and gives rise to great  financial losses and waste of 

natural resources.This could be due to the three main 

problems connected with wastage of food. First, there is a 

moral issue about throwing away food when people in parts 

of the world are starving and this could lead to future food 

crises. Second, the natural resources on earth are limited and 

foods that are produced in vain are wasting these resources. 

Third, a lot of money is lost when food goes to waste instead 

of being used for its intended purpose[8]. Representing the 

hypermarket, the objective of our forecasting is to reduce 

the spoilage of vegetables in the hypermarket by accurately 

forecasting sales on a daily basis; i.e. forecasting based on 

Holt winters smoothing exponential model  for 30 days for 

vegetables, ,meat, fruits and milk products. 

II. LITERATURE SURVEY 

A. Origin of Concept: 

The planning that helps management to cope with the 

uncertainty of the future, depending  mainly on data from 

the past and present and analysis of trends. Certain 

assumptions will be made on the management's experience, 

knowledge, and judgment. Various techniques such as Box-

Jenkins models, Delphi method, exponential smoothing, 

moving averages, regression analysis, and trend projection 

are available. [9] If any error occurs in the assumptions, it 

will result in a similar or  expanded error in forecasting. 

1) Approaches to Forecasting: 

There are two general approaches to forecasting: qualitative 

and quantitative. Qualitative methods contains subjective 

inputs, which often resist the precise numerical description. 

Quantitative methods include  either the estimate of 

historical data or the development of associative models that 

attempt to utilize causal (explanatory) variables to make a 

forecast. 

Qualitative techniques permit inclusion of soft 

information (e.g., human factors, personal opinions, 

hunches) in the forecasting process. These factors are often 

not allowed when quantitative techniques are used because 

they are difficult or impossible to quantify. Quantitative 

techniques include mainly of examining objective. They 

keep away personal biases that sometimes contaminate 

qualitative methods. Either this method  or a both of the 

approaches might be used to create  a forecast. 

The various forecasting techniques that are 

classified as judgmental, time-series, or associative. 

Judgmental forecasts[11]There are three general 

settings where judgmental forecasting is used: (i)there are 

no available data so that statistical methods are not 

applicable and judgmental forecasting is the only feasible 

approach; (ii)data are available, statistical forecasts are 

generated and these are then adjusted using judgement; and 

(iii)data are available and statistical and judgmental 

forecasts are independently generated and then combined. 

Time-series forecasts[2] It is simply an  attempt to 

calculate  past experience into the future. Historical data is 

used along with the assumption  that the future will be like 

that of the prior time. Some 

models merely have made an effort to smooth out random 

variations in historical data; others  to identify specific 

patterns in the data and project or deduce those patterns into 

the future, without trying to identify causes of the patterns.It 

was first proposed in the early 1960s. It uses a process 

called as exponential smoothing.  

Associative models[12]  Here the equations that 

consist of many  explanatory variables are used to predict 

demand. For example, demand for paint . The variables for 

paint demand will be  the price per gallon and the amount 

spent on advertising, as well as certain characteristics of the 

paint (e.g., drying time, ease of cleanup). 

2) Other Methods: 

The other methods that are available are : 

Focus Forecasting[9]. Some companies use 

forecasts based on a ―best current performance‖ . It includes 

the use of many forecasting methods (e.g., moving average, 

weighted average, and exponential smoothing) all these are 

applicable  to the last few months of historical data only 

after any irregular variations have been removed. The 
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method is highly accurate that is why it is  used to make the 

forecast for the next month. This process is used for each 

item on monthly basis.  

Diffusion Models[10]. When new products or 

services are introduced, past data are not generally available 

on which to base forecasts. Instead, estimation are 

dependent on rates of product adoption and usage spread 

from other established products, using mathematical models. 

These models consider the factors such as market 

prospective, attention from media, and demand. Although 

the details are more than the scope, it is important to  stress  

out that dispersed models are widely used in marketing and 

to assess the merits of investing in new technologies. 

III. PROPOSED SYSTEM 

In traditional supermarket Consumer demand is difficult to 

predict as it changes based on periodic factors, such as 

weather and traffic, as well as seasonal variation. The 

methods only give management an estimate of what is 

required, and, in the struggle to never run out, food retailers 

have adopted a consistent policy: overstocking.The 

methodologies that have been used in sales forecasting are 

typically Naive forecasting and Linear regression model. 

Naïve model can only be used as a Benchmark. Accuracy of 

the model is very low. The linear regression model is not 

able to handle seasonality in the data. In case of high 

demand, the regression failed as it could not capture the 

weekly seasonality and the high peaks and low troughs.  

Representing the hypermarket, the goal of our 

forecasting is to reduce the spoilage of perishable foods in 

the hypermarket by accurately forecasting sales on a daily 

basis by using Holt-Winters exponential smoothing methods 

as there exists seasonal data in the time series data. In our 

system we will be making use of   Multiplicative Seasonal 

Model and the Additive Seasonal Model, we have  plan to 

forecast daily demand  for 30 days for 'Vegetables' , 'Meat' , 

'Fruits' and 'Milk Products' . 

Winters model is the extended Holt’s method to 

incorporate  the  seasonality. The HW method comprises the 

forecast equation and three smoothing equations — level ℓt,  

trend bt, and seasonal component denoted by st, along with 

smoothing parameters α, β∗ and γ[5]. Here we  use m to 

denote the number of seasons in a year (seasonality period). 

There is small variation that differ, i.e. When the seasonal 

variations to the level of series are changing proportionally 

then the additive method is prefferred and in this method the 

seasonal component is represented in absolute terms of 

observed series and the seasonal component in the level 

equation is subtracted so that series is adjusted seasonally. 

Whereas in multiplicative method, the seasonal component 

is indicated in relative terms that is percentages and the 

series is seasonally adjusted by dividing by seasonal 

component. Across every year, the seasonal component will 

add up to approximately m. 

The advantage of using Holt and winters model is 

that it is quick and easy to prepare because data analysis is 

nonexistent, and it is easily understandable. The FEFO(First 

Expired First Out) principle including the calculation of 

shelf life  is used to get the product consumed by the 

customer  before the expiry date[7]. Suppose a particular 

product is going to expire after 3 days, immediately our 

system will give a reminder to the manager and the manager 

will set a corresponding offer to attract customer. The major 

benefit is that it gives consumers the chance to enjoy fresh 

products and reduce the reatailing cost. It highly focusses on 

hygiene of customers as well as it gives increased customer 

satisfaction. The consequences will result in profit to the 

supermarket as well as it will reduce the wastage. 

IV. FLOW OF THE SYSTEM 

A. Block 1: Mining Of Dataset: 

K-Apriori[3] is based on the Apriori property and the 

Association rule generation procedure of the Apriori  

algorithm. It is used to generate highly informative frequent 

itemsets and association rules for the hypermarket. Related 

products are placed together in such a manner that 

customers can logically find items he/she might buy which 

increases the customer satisfaction and hence the profit. 

B. Block 2: Time Series - Dataset: 

A time series is a sequence of observation take  sequentially 

in time. It can be seen as being comprised of three 

components. Trend (Change in the time series), Seasonality 

(repetition of a particular pattern of observations after 

certain fixed time interval) and Irregular 

component(Random noise). 

C. Block 3: Decomposition Of Dataset: 

These three components are used for decomposition 

methods that will generate individual components series 

from original series. These methods form one of the 

important parts of the literature on forecasting. Exponential 

smoothing with a damped multiplicative trend that are used 

to get the component series from the original series. 

D. Block 4: Calculation Of Predicated Values: 

The current underlying level of sales. This is the level that 

remains after we have deseasonalized the sales and 

attempted to remove the effect of random factors (noise). 

The current trend in our sales. This is the change in the 

underlying level that we expect to occur between now and 

next month. The seasonal index for the month we are 

forecasting. 

Example: we are in January and we want a sales 

forecast for Feburary, HW estimates that our current level is 

500, our trend is 5, and Feburary has a seasonal index of 1.2.  

The forecast for the level in February will be:  

[Level (500) + 1* Trend (5)] * Seasonal (1.2)= 612 units 

As soon as a new sales figure arrives, HW updates 

its estimates of the level, trend, and seasonal index for that 

month. It does this by taking a weighted average of the 

previous estimates of the component’s value and the value 

suggested by the new sales figure. The weights used are 

called the smoothing constants. 

E. Block 5: Combining Of The Models: 

There are two dimensions of the combing problem that are 

identified. The following techniques of combining are 

considered here: 

 Use mean/ median of all experts. 

 Best Method is to use best expert at each point of 

time.  

One criteria of goodness at a particular time is the 

MAPE measure at that time. Combining experts can be 
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performed by selecting the subset of experts at each point of 

time and take their mean as a final forecast. 

Combining forecasts is used for risk minimization 

as it reduces the variance of the final forecast. Combining 

techniques is also used to improve forecast accuracy under 

certain circumstances.Combining is more useful for long-

range forecasting because of the greater uncertainty. 

F. Block 6: Final Forecast Value: 

In this block we obtain the final value after the forecasting is 

done. 

 
Fig. 1: Flow of the system 

G. Block 7: Monitoring The Shelf Life: 

Continue to monitor the product to ensure it is safe and of 

good quality throughout its whole shelf life. 

The system will be monitored continuously and 

with the help of  the expiry date of each product a pop up 

will be generated for those products who will be expiring 

after 3 days i.e. reminder will alert the system handler that a 

particular batch of products is expiring. 

H. Block 8: Devise An Offer To Sell The Product: 

The system handler on recieving the alert from the system 

about the expiry of a particular produnt will try to come up 

with some offer that will help in the sale of the expiring 

product. The system will also give some suggestions by 

performing Market-Basket analysis on the expiring products 

as to what offers can be given for the product to sell it 

within time. 

V. IMPLEMENTATION 

The moving averages method of forecasting is especially 

useful for businesses wanting to make predictions in 

industries that are rapidly changing. Instead of looking at the 

average in a set period, the moving average looks at interval 

of time of which ―moves‖ each week or month. A common 

approach of using this method is by taking the average of 

the previous three weeks to forecast the upcoming week. It 

can also be done for monthly or quarterly as well. The main 

disadvantage of this method for forecasting is it does not 

take into consideration seasonal variations or upward 

demand trends. For instance, if the business is using a 

quarterly moving average and demand usually increasing 

significantly in the 4th quarter, then the moving average will 

be much too low. There is a technique called Holt-Winter 

method which resolves the shortcomings of the original 

moving averages method. HW model  is used to forecast the 

various products in the hypermarket. Using R tool we have 

performed the forecasting. Accordingly the manager will 

analyze the forecasted values. For our system , we have 

considered the four categories such as leafy,cereal,dairy and 

meat. In case of leafy vegetables, the demand for forecast 

increases during the winter as there are less chances of 

getting the product decay. As compared to rainy season, the 

requirement is low. Monsoon season comes with many 

diseases & there is threat of various infections that are borne 

from water. In rainy season water is contaminated and 

collected. Thus special care is taken on the edible products 

in monsoon season. There is moderate demand for leafy due 

to less production. Cereals are consumed throughout the 

year . The demand comparatively increases in the monsoon 

season as there are chances of spoilage of leafy vegetables. 

Dairy producrts are consumed through the entire year , but 

the requirement gradually increases in summer due to high 

temperature. These products are affected and decay because 

of high temperature. Meats are consumed at a high rate in 

monsoon season as fishing are not permitted due to 

rain.Similarly meat products intake are moderate the whole 

year around..In case of fruits , the demand for seasonal fruits 

is high as they are not available throughout and the 

requirement for fruits available for the whole year around. 

For example, consider the product spinach. The demand of 

spinach vary seasonally.whose value is been forecasted and 

graph is generated. 

 
Fig. 2: Holt winter method 
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The  graph contains x-axis and y-axis. The x-axis 

denotes the time and y-axis denotes observed units. The 

result found using R tool is that during winter season and 

summer season,demand is high. But in rainy season the 

demand gradually falls. 

VI. CONCLUSION 

System developed will help to reduce the food spoilage and 

wastage along with increase in profit of sales of 

hypermarket. 

The food wastage due to naive prediction of sales 

by inexperienced personnel can be avoided. In addition 

inventory management feature will help in reducing lost 

sales. The major benefit is that it gives consumers the 

chance to enjoy fresh products providing customer 

satisfaction and a significant reduction in the retailing cost. 
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