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Abstract— In this dissertation we can focuses on 

decision tree techniques such as CART and Random  

Forest for predicting customer churn through which 

we can build the classification models and also 

compare the performance of these models with 

logistic regression model. This comparison is 

depend on the data available and the efficiency of 

the algorithm which we have used. To minimize the 

cost and increase the effectiveness churn prediction 

should be more accurate so that any company 

should know the customers who are going to switch. 

Predictions can be made by calling the predict() 

function and specifying the index of the time or 

times to be predicted. 

Let’s start off with something simple. We will fit an 

ARIMA model to the entire Shampoo Sales dataset 

and review the residual errors. 
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I.INTRODUCTION 
Because of the convenience of online shopping, 

more and more people use the internet to buy 

goods, rather than to buy goods offline. In order 

to make profits and improve the development 

of e-commerce, it is necessary to predict the 

sales volume. Actually, if the stock is 
insufficient, it will result in a phenomenon that 

the demand exceeds the supply, however, if the 

stock is excessive, it will cause the 

phenomenon that  

 

 

the goods is redundant. The problem of 

ecommerce sales volume is to reasonably 

predict the future 

sales volume of the e-commerce through 

previous sales volume and other data [5-7]. 

However, a  single-term prediction model only 

can extract part of the valid information, which 

will waste much useful information. Hence, 

some researchers come up with a combination 

model to solve the problem. Wu Mingshan[4] 

put the use of the ARIMA-BP model to predict 

cigarette sales, and achieved good results in the 

prediction of cigarette sales. Zhang fang[8] 

constructed a linear combination forecasting 

model according to the minimum principle of 

the squared sum of errors of combined 

forecasting and applied it  to sales forecasting, 

on the basis of two single forecasting models, 

ARIMA model and BP neural network. The 

empirical results show that the combined 

forecasting model can effectively improve the 

accuracy of sales forecasting and has a good 

application prospect. Y.Du[9] used the method 

of ARIMA-BP neural network to predict the 

future stock price index, which improved the 

prediction accuracy. Shenjia Ji[10]et al. 

proposed a new method of power load 
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prediction based on BP neural network and 

ARIMA combined model, which had better 

prediction accuracy. Although the combined 

forecasting model was used, few people 

considered both return rate and satisfaction as 

secondary factors to predict sales. 

II.MOTIVATION 
Adopting an ARIMA model for a time series 

assumes that the underlying process that 

generated the observations is an ARIMA 

process. This may seem obvious, but helps to 

motivate the need to confirm the assumptions 

of the model in the raw observations and in the 

residual errors of forecasts from the model. 

Next, let’s take a look at how we can use the 

ARIMA model in Python. We will start with 

loading a simple univariate time series. 

Predictions can be made by calling the predict() 

function and specifying the index of the time or 

times to be predicted. 

Let’s start off with something simple. We will 

fit an ARIMA model to the entire Shampoo 

Sales dataset and review the residual errors. 

But here we use to predict the  COVID19 cases 

dataset for predicting the number of cases may 

occur in future by using  the ARIMA model for 

time series forecasting. We got this motivation 

from the sales of the Shampoo in the specified 

area. 

 
III. Establishment of ARIMA model 

The ARIMA model treats the data sequence 

formed by the predicted objects over time as a 

random sequence, and uses a certain 

mathematical model to describe this sequence 

approximately. Once this model is identified, 

future values can be predicted from past and 

present values of the time series.ARIMA time 

series model, recorded as ARIMA (p, d, q). 

Among them, P represents the autoregressive 

term, representing the lag of the prediction 

model using the time series data itself. Q 

represents the moving average, representing 

the lag of the prediction model using the 

prediction error. D represents the number of 

difference. After d-order difference,the non-

stationary sequence becomes stationary 

sequence. 

• A non-seasonal ARIMA model can be 

(almost) 

completely summarized by three numbers: 

p = the number of autoregressive terms 

d = the number of nonseasonal differences 

q = the number of moving-average terms 

• This is called an “ARIMA(p,d,q)” model 

• The model may also include a constant term 

(or not) The basic formulas of ARIMA time 

series model are as 

Follows:- 
 

 

…..(1) 
 

 

IV.PROBLEM DOMAIN 
Adopting an ARIMA model for a time series 

assumes that the underlying process that 

generated the observations is an ARIMA 

process. This may seem obvious, but helps to 

motivate the need to confirm the assumptions 

of the model in the raw observations and in the 

residual errors of forecasts from the model. But 

here we use to predict the  COVID19 cases 

dataset for predicting the number of cases may 

occur in future by using  the ARIMA model for 

time series forecasting. We got this motivation 

from the sales of the Shampoo in the specified 

area. 

The churn prediction should be correct as a 

result of retention ways is pricey. A limitation 

of current analysis is that alternative studies 

have focused virtually solely on churn capture, 

neglecting the problem of misclassification of 

non-churn as churn. Retention campaigns 

usually embrace creating service based mostly 

offers to customers during a bid to retain them. 
 

V DATA SET USED FOR THE 

CHURN PREDICTION 
Here we use to predict the  COVID19 cases 

dataset for predicting the number of  cases may 

occur in future by using  the ARIMA model for 

time series forecasting. 

We got this motivation from the sales of the 

Shampoo in the specified area. 

The churn prediction should be correct as a 

result of retention ways is pricey.  A limitation 

of current analysis is that alternative studies 

have focused virtually solely on churn capture, 

neglecting the problem of misclassification of 

non-churn as churn. Retention campaigns 

usually embrace creating service based mostly 

offer  to customers during a bid to retain them. 
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train, test = data.Confirmed[:80], data.Confirme

d[80:]  

rdr=(5,1,0) 

hist= [i for i in train] 

pred= [] 

for t in range(len(test)): 

 model = ARIMA(hist, order=ordr) 

 model_fit = model.fit(disp=0) 

 output = model_fit.forecast() 

 yhat= output[0] 

 pred.append(yhat) 

 hist.append(test[t]) 

 print(yhat, test[t]) 

from sklearn.metrics import mean_squared_ 

error 

mse = (mean_squared_error(test, pred))**0.5. 

 

Table 5.1  Based on the given code the  result 

is:- 

 

Number of 

expected 

cases(confirmed 

cases) 

Total deathcases 

 

[16758.215619

67] 

17615 

[19036.240810

55] 

18539 

 

[19707.870533

65] 

20080 

[21358.562961

95] 

21370 

 

[22671.591029

26] 

23077 

[24573.385200

26] 

24530 

 

[25904.845647

57] 

26283 

[27803.654137

32] 

27890 

[29480.153979

49] 

29451 

[31049.028055

06] 

31324 

RESULT:Now the mean square 

error is-388.9850382817311 
plt.plot(test.values) 

plt.plot(pred) 

plt.show() 

 

 

 

Figure-1 graph abbreviated by the given 
data set of covid19 cases.(during churn 
analysis) 

 

Figure-2  RESULT:Now the mean 

square error is-388.9850382817311 
          VI. CONCLUSION 

It is hoped that by applying the analytic scheme 

of this study to a sample of past research would 

generate some public interest in incorporating 

new analyses on cyber security in order  to 

develop relevant programs for parental 

awareness. 

In this dissertation, we builds a classifiers based 

on machine learning through such ARIMA-

with Logistic Regression model. Based on the 

result we can say that random forest perform 

better in customer churn prediction because it 

has better sensitivity as compared to CART and 

Logistic Regression models.   In this paper, 

ARIMA-BP combined forecasting model is 

used to analyze thefuture sales volume of e-

commerce, and  it is found that it can be well 

applied to the future sales volume prediction of 

e-commerce. The two single models lack 

complementarity and can effectively extract 

and analyze feature information. The test data 

was substituted into the training model, and the 

error was found to be 0.05363.Finally, the 

calculation results can well prove 
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theapplicability of the ARIMA-BP combination 

model in the covid cases forecast problem. 
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