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ABSTRACT 

Time series analysis is a process which deals with data to identify trends and forecast future 
happening. The data used in this analysis is known time series data which is in a time 
interval format. The data was used is based on the data which is taken in a different interval 
of time, known as time-series data. Balancing of demand and supply is based on the 
accurate prediction of sales in future, if there is a lack of efficient forecasting than it can a 
challenge to run the business and make a good profit. Time-series forecasting is one of the 
most commonly used approaches in day-to-day in many organizations. Marketing research 
also uses time-series data to find their future predictions. Its main strength is to study the 
change of various event in time so that it can be a strong tool for marketers. Approaches of 
time series analysis are autoregressive integrated moving average(ARIMA), seasonal 
autoregressive integrated moving average(SARIMA), autoregressive moving 
average(ARMA), moving average(MA) and autoregression(AR). This paper consists of 
predicting the monthly sales of champagne by using time series and will also predict the 
future monthly sales of champagne. ARIMA and SARIMAX model was used for forecasting 
and predicted the sales of champagne for 10 years. Champagne dataset was used in this 
research and using time series, predicting model was prepared. It is predicting good and 
giving good results.  
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INTRODUCTION 

The main purpose of this paper is to find the future forecasting of the monthly sales of 
champagne. ARIMA and SARIMA model were used to make a model and which would be 
useful to predict the monthly sales of French champagne. We will find a plot which shows 
the prediction for The monthly sales of the champagne dataset is a time series dataset, 
which can be used to find the future prediction based on the past data points of the dataset. 
The dataset consists of months and total sales from 01/1964 to 09/1972. There are 104 
entries, and the sales are counted in millions[8]. 

Forecasting is the process of determining the future happening. Forecasting can be used 
in many fields such as what is the GDP rate after five years, profits or loss after one year, 
decrease or increase in shares of a company, demand of a product after six months, climate 
forecasting. Forecasting is required to run an organization, so if there is an unfortunate 
happening in the future so it can be handled easily. The data which is recorded based on 
time is called time-series data. Examples are the annual income of an organization, the 
demand for a product, day-to-day temperature, and the number of passengers travelling. 
The data which is calculated per second, per minute, hourly, daily, weekly, monthly, yearly 
are all comes under time-series data. It can be used to do better planning and can suggest 
what should be done to increase profit and productivity. Taking a real-world example, if a 
shopkeeper knows the future sells of their products, so it is easy to calculate the amount of 
product to keep in stock.  Owner of a website knows the number of users visit the website 
so it can be useful to handle website traffic efficiently. The model of time series predicts 
future values according to previous values. On the other hand, multivariate analysis is an 
analysis which involves finding one or more statistical outcome at a time. Time series are 
used in various fields such as in signal processing, econometrics, finance, astronomy, 
meteorology, communication, earthquake prediction and others. 

ARIMA models are the types of models which is used to forecast future prediction using 
time series data. The main purpose of this model is to describe and find the autocorrelations 
in the time series data. For example, in a company how many average products sold in a 
year Figure 1, we can see that the black line shows the actual product sold in years and 
the blue lines indicates the data which is predicted by the time series model, by this we can 
understand that we are using past data to predict the future sales. 
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Figure 1 : Average sales of product of a company 

LITERATURE SURVEY 

Lars Dannecker et al[1]. has mentioned that their approach is to forecast the hierarchy of 
organization of energy market and also introduced a framework for forecasting, which can 
easily forecast efficiently and forecast the maintenance of time series model that derives 
through the continuous stream of the model. Their framework consists of model adaption 
and evaluation techniques that build up the model maintenance. Their approach forecasts 
accurately and can be predicted with the same time budget. In future, they will work on a 
high-level strategy. 

M.S. Roulston et al[2]. explained that there are different techniques used in ECMWF to 
predict how much wind energy generators are checked. All of the forecasts based on 
ECMWF forecast products outperform climatology takes about five days. In their results, 
the ECMWF forecast can be useful for wind energy producers. It provides the best forecast 
over climatology. Their predictions lead to twice or thrice days income increased by 75%. 

E.J. Ekpenyong and C.O. Omekara[3] mentioned that their research was based on periodic 
time series. Periodic time series model was made. Fourier series analysis method was used 
to make their model and model was used to predict future data values of such data. 
Ordinary least square method in multiple regression was used to estimate the parameter 
of Fourier series model. P-P plot was used to test the overall goodness of fit and forecast 
the values and can predict the future temperature. 

Kalyan Joshi et al.[4] explained that there are three stages of the dataset. Multiple time 
series is used to identify a subgroup of time series. Whether the subset of time series 
includes time period with inactivity can be determined. Whether the time series consists of 
magnitude spark increase with a data above a preset magnitude can be predicted. When 
time series (i) lacks the time period with inactivity, (ii) exhibits the repeating characteristic, 
and (iii) increase in magnitude with the data above the preset magnitude. 
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M. Das et al.[5] explained that a model was made, which uses digital images and used for 
adaptive predictive coding. Multiplicative time series, one-dimensional and recursion used 
for their model. The performance was compared to the conventional one-dimensional 
model technique because of the correlation of all images taken into account. The time 
stability of the model was also excellent. 

Lisa Farrell et al.[6] explained that their research based on the addiction of lotto players. The 
physical addiction of things such as cigarettes has tended to do this research. Their data 
suggested to them that there is some addiction and rollovers induce it since sales are 
increasing than average. In their results, lotto is less addictive when compared to goods 
such as cigarettes. 

S.G. Kapoor et al.[7] mentioned that finding accurate and efficient forecast of sales in 
marketing strategy. The method used in this mainly is regression and correlation analysis. 
These techniques do not have dynamics or memory of the procedure involved in treating 
the data, which are in the form of time series. Two series of data were used for analysis. 
On comparison of minimum mean squared error forecast, which obtained from their model 
with observations about three period shows that actual data were good with 95% probability 
limits of the forecasts. 

EXISTING SYSTEM APPROACH 

ARIMA model includes a part of a statistical model for forecasting and predicting time series 
data. ARIMA stands for autoregressive integrated moving average. It mainly works with 
time series data and provides a powerful method that creates the forecast very efficient and 
accurate. It inspired by the autoregressive moving average(ARMA). 

ARIMA consists of : 

1. Autoregression(AR) - This method predicts the next data point in a linear function 
sequence in accordance with previous time steps. AR uses a dependent relationship 
between lagged observation and a actual observation. 

2. Integrated(I) - it uses the difference of raw observation to obtain a statistic stationary. 
3. Moving average(MA) - It uses the dependency between a residual error and an 

observation. It predicts the next data based on the linear function of the residual 
error. 

PROPOSED SYSTEM APPROACH 

1. Importing packages and libraries - In figure 1, imported the required packages and 
libraries. 
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Figure 2 : Importing packages and libraries 

2. Importing dataset - In figure 2, imported Champagne dataset, which is a time-series 
dataset and which consist of two columns, i.e. months and sales and there are 104 
rows. Dataset is taken from https://www.kaggle.com/anupamshah/perrin-freres-
monthly-champagne-sales. Accessed on June 2020. 

 
Figure 3 : Importing Champagne dataset 

3. Checking parameters - In figure 3 and 4, checked dataset to understand all 
parameters and dependency and edited dataset for convince. Also, displayed plot 
of the dataset, so, it can easy to understand and find pattern. In graph, we can see 
that sales is increasing as the year changes.  
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Figure 4: Head of the dataset 

 
Figure 5 : Plot of the dataset 

4. Seasonal plot - In figure 5, there is seasonal plot of the dataset. In this we can see that 
what is the season of the champagne where the sales are more. 
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Figure 6 : Seasonal plot 

5. Autocorrelation and partial autocorrelation plot - In this figure 6, checked 
autocorrelation and partial autocorrelation.  

 
Figure 7 : Autocorrelation and partial autocorrelation 

https://www.samvaktijournals.com/Author/413/Mr.%20Aseen%20%20Saxena


An innovative time series based method of forecasting monthly sales of champagne 
 

 

 
Page No. 84  

 

6. ARIMA model - In figure 7, created our ARIMA model and checked the parameter 
of the model. For example, coefficient, standard error, dependent variable and roots. 

 
Figure 8: Parameter of ARIMA model 

7. Forecast plots - In figure 8, checked the prediction of the model whether it is giving 
good prediction or not. In graph, system is learning to find future data points. 
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Figure 9 : Forecasting plots 

8. Final forecast plots - In figure 9, plot shows the prediction for 10 years. We can see 
that sales can increase in coming years. 
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Figure 10 : Final forecasting plot 

CONCLUSION 

In this research, there was the forecasting of the French champagne sales using time series 
forecasting. In this, the forecasting model was build using the ARIMA model. Forecasting 
is essential in many sectors, especially in business sectors, because if a person knows 
about facing profit or loss in the coming years, it can be easily handled to meet the problem 
efficiently. For example - a farmer knows that which is the best season to cultivate crops so 
that it can make more profit and to meet less loss. ARIMA model was used to forecast the 
sales of champagne. It was giving excellent and accurate results and projected the sales 
of champagne after ten years.  

In future, we can implement this project in many fields such as product sales prediction, 
weather forecasting, stock prediction as model and algorithm is somewhat similar. It will be 
very useful to predict whether a organization will face profit and loss in future. By this, it will 
be useful for the organization to work efficiently. 
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