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 
Abstract—Activity to predict sales multiple products intended for 

control of the number of existing stock, so the lack or excess stock can be 
minimized. When the number of sales can be accurately predicted, then the 

fulfilment of consumer demand can be cultivated in a timely and co-

operation with suppliers maintained properly so that company can avoid 

losing sales and customers. This study aims to predict sales multiple products 
(6,877 products) using Single Exponential Smoothing (SES) approach, 

which is expected to improve the efficiency of the inventory system. 

Measurement accuracy of prediction in this study using a standard 

measurement Mean Absolute Percentage Error (MAPE), which is the most 
important criteria in analyzing the accuracy of the prediction. The results 

showed that the average of percentage prediction error of products using SES 

is high, because MAPE value obtained is 1.056% with a smoothing 

parameter α = 0.9. 

Keywords—Single Exponential Smoothing, Sales Prediction, Multi-

Products, MAPE. 

I. INTRODUCTION 

redicting the sales quantity is an activity to estimate the 

number of product sales by a manufacturer or distributor 

for a specific time period and area marketing. Predicting 

sales is also part of the management functions as one of the 

contributors to a company's success. Because the failure of 

the company to provide such products can have negative 

implications on the level of service to consumers so that it 

will reduce the competitiveness of the company. As a result, 

corporate profits will be reduced, because the consumer will 

choose a company that can meet their needs. 

 Actually, activity to predict the sales quantity is not a 

simple forecasting or replenishment, but the management and 

scientific control and effective to improve the company 

management and market penetration capacity, optimization of 

customer service fast and coordinated as well as economic 

benefits to the company [1]. 

Predicting the sales quantity in the future is to control the 

amount of the stock of existing products, in order lack or 

excess of stock products can be minimized. When the number 

of sales can be accurately predicted, then the fulfillment of 

consumer demand can be cultivated on time, and cooperation 

with suppliers maintained properly so that the company can 

overcome the loss of sales or out of stock, and prevent 

consumers ‘run’ to competitors. 

Predicting the sales quantity that are too large or less 

accurately may also lead to increased costs associated with 

inventory so that investment becomes inefficient [1], 

especially if many products will be predicted. 
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A. Single Exponential Smoothing 

Exponential smoothing method was first suggested in the 

statistical literature by Robert Goodell Brown in 1956, and 

then expanded by Charles C. Holt in 1957. In its simplest 

form that known as single exponential smoothing (SES). 

SES method including quantitative prediction methods 

with historical data patterns is unstable and based on time 

series. The exponential term in this method is derived from 

weighting (smoothing parameter from prior periods that 

shaped exponential) [11]. 

SES method is a procedure that continuously improve the 

prediction by averaging past values of a time series data by 

way of decreasing (exponential) [11]. 

Characteristics of this method is the analyzed data are time 

series and appropriate for a horizontal pattern, as well as 

using different parameters for past data, where the parameter 

decreases exponentially from the value of the most recent 

observations up to the longest observed values. 

SES method is more suitable for predicting fluctuations 

things randomly (irregularly). SES method can be described 

mathematically as follows [11]: 

 

 Ft = Ft-1 + (At-1 - Ft-1) = At-1 + (1 - )Ft-1, (1) 

 

where Ft is the new predictive value in period t, Ft-1 is the 

predictive value for the period t-1 (previous), At-1 is the actual 

value for the period t-1, and  is the smoothing parameter (0 

≤  ≤ 1). 

The term of smoothing parameter applied to α is something 

of a misnomer, as larger values of α actually reduce the level 

of smoothing, and in the limiting case with α = 1, the output 

series is just the same as the original series (with lag of one 

time unit). Smoothing refers to the averaging that takes place 

when we calculate a weighted average of the past data. 

II. MATERIALS AND METHODS 

A. Data Collection 

The collection of data is the most important stage in the 

research. Data collection in this study is time series data, 

namely data collected within a certain time based on the time 

at equal intervals (every month) to describe the development 

of an activity, such as product development, sales, and price. 

The data used in this study were imported from the database 

of a pharmacy in Palembang city, consisting of a table of 

products (6,877 items), tables of sales transactions and 

detailed sales from January to December 2015 (399,738 

records) [2]. 

B. Data Analysis 

Analysis of time series data is a statistical procedure on 

time series data are applied to predict the state will come into 
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the decision making process. Time series data are usually 

analyzed to find patterns of growth or changes in the past that 

can be used to predict future patterns in line with the needs of 

business operations. 

Time series data in this study is a summary of all the sales 

transaction data and details of any pharmaceutical product 

sales from January to December are showing a graph with 

horizontal data pattern as shown in Fig. 1. 

 
Fig. 1. A graph each product quantity sales per month. 

Fig. 1 shows that the graph of the pattern of data quantity 

every pharmaceutical product sales from January to 

December was relatively linier and has a rising trend 

(exponential), so that the exponential smoothing method can 

be applied to the data pattern like this. 

C. Measurement Error Prediction 

In fact, there is no prediction has an accuracy rate of 100%, 

because every prediction certainly contain errors. Therefore, 

to determine the prediction method that has a high degree of 

accuracy, it is necessary to calculate the error rate in the 

prediction. The smaller of error margin is generated, the 

better the prediction method. Calculation of the prediction 

error is also the calculation accuracy in the measurement. 

The general standard of measurement used prediction error 

is the mean absolute error (MAE) for accuracy, and the mean 

absolute percentage error (MAPE) to the percentage of 

accuracy [11], [12]. 

1) Mean Absolute Error (MAE): 
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where At is the actual value at the time to t, Ft is the predicted 

value at time to t, and n is lots of data. 

2) Mean Absolute Percentage Error (MAPE): 
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where At is the actual value at the time to t, Ft is the 

predicted value at time to t, and n is lots of data. MAPE value 

is used to analyze process performance prediction as shown in 

Table 1 [6].  MAPE was also often useful for purposes of 

reporting, because it was expressed in generic percentage 

terms that would be understandable to a wide range of users. 

 

Table 1. MAPE value for prediction evaluation. 

MAPE Value Prediction Accuracy 

MAPE ≤ 10% High 

10% < MAPE ≤ 20% Good 

20% < MAPE ≤ 50% Reasonable 

MAPE > 50% Low 

III. RESULT AND DISCUSSION 

The initial stage of testing is predicting sales quantity of 

each product per month with SES method using Equation (1) 

with parameter α = 0.1, α = 0.3, α = 0.5, α = 0.7, and α = 0.9. 

The next stage is to calculate the difference between the 

predicted sales quantity with actual data to obtain the values 

of MAE and MAPE using Equations (2) and (3). In other 

words, the prediction results of the sales quantity of each 

pharmaceutical product for the following month compared to 

the actual data of the sales quantity of each product in the 

next month. 

The final stage is to calculate the average prediction error 

of the values of MAE and MAPE, in order to obtain the 

calculation results as shown in Fig. 2 and Fig. 3. 

 

Fig. 2. The result of the calculation of average prediction error (MAE). 

Table 2 presents the average prediction error for each 

pharmaceutical product sales, for each smoothing parameter α 

used in this study. 

The error results in Fig. 2, Fig.3 and Table 2 show clearly 

that α = 0.9 was the most accurate parameter for the sales 

prediction of pharmaceutical products for one year in the 

prediction horizon. 

Fig. 2, Fig. 3 and Table 2 show that the calculation results 

predicted sales quantity of pharmaceutical products using 

SES method with α = 0.9 produce MAE is 14.97 and MAPE 

as low as 1.056 %, so that based on the evaluation criteria of 

MAPE value in Table 1, the category of prediction accuracy 

of sales quantity of pharmaceutical products in a pharmacy in 

Palembang city is high, because the MAPE value ≤ 10%. 
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Fig. 3. The result of the calculation of average prediction error (MAPE). 

 
Table 2. The average prediction error of each pharmaceutical product sales. 

Standard 

Measurements 

Smoothing Parameter 

α = 0.1 α = 0.3 α = 0.5 α = 0.7 α = 0.9 

MAE 124.81 104.78 74.84 44.91 14.97 

MAPE 9.41 7.39 5.28 3.17 1.06 

 

If taken randomly, one product (Amoxicillin 500 tab) of 

6,877 products as an example, then Fig. 4 is a comparison 

graph between the actual data to the predicted sales data. 

Fig. 4. The comparison graph between actual data to sales prediction data for 

one product (Amoxicillin 500 tab). 

The results of this evaluation indicate that the SES method 

can contribute to the development of sales prediction system 

or inventory system in pharmacy that is still very [3]. 

IV. CONCLUSION 

These results indicated that the accuracy of the predicted 

sales quantity of pharmaceutical products using the Single 

Exponential Smoothing method is high (MAPE = 1.06%). 

This study has also shown that the SES method with the 

smoothing parameter α = 0.9 is the best parameter α to predict 

the sales quantity of each product by a percentage of average 

accuracy is higher than the others parameter, so the SES 

method can also be used as a reference for a decision support 

system to optimize product purchase. 

Further research can apply a variety of other prediction 

methods such other time series model or machine learning 

model and so on in order to obtain the most accurate method 

to predict sales multiple products with a pattern of data as in 

this study. 
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