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In recent years, the number of divorce cases are increasing very rapidly all 

over the world. From last few decades, the number of divorces has gone up 

from 0.7 in 1000 to 1.7 in 1000 in Azerbaijan [1]. Today, the increasing rate of 

divorce cases is a concerning issue.That is why the issue of divorce forecast has 

been considered. In this work, have been  applied the ARIMA(Auto-Regressive 

Integrated Moving Average )  time series forecasting model and predicted the 

number of divorced cases for the next decade in Azerbaijan (from 2022 to 

2031). ARIMA is a prediction algorithm based on the idea that information 

about the past values of a time series can be used alone to predict future values. 

ARIMA model is specified by three  parameters: (p, d, q). Where, p is the order 

of the Auto Regressive (AR) term.   It refers to the number of lags of Y to be 

used as predictors.q is the order of the Moving Average (MA) term. It refers to 

the number of lagged forecast errors that should go into the ARIMA model. 

The value of d is the minimum number of differencing needed to make the 

series stationary. If the time series is already stationary, then d = 0 [2] .  
Statistics 1935 to 2021 from  the State Statistical Committee of the Republic 

of Azerbaijan  source [1] are used for the study.The divorce dataset is divided 

into training (85%) and testing (15%).  This data was plotted on a graph to see 

the trend, as shown in figure 1. 

 
Figure 1 – Time series plot of divorce (1935-2021) 

 

The ARIMA model consists of four steps. The first step is the identification 

of the model. This includes identifying the most suitable lags for the 

components of the AR and MA, and deciding whether the variable needs first 

differentiation to induce stationary. The model identification is made by the 
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Auto Correlation (ACF)  and the Partial Auto Correlation (PACF) (figure 2 a) 

and b)). Model parameters were estimated using Python. 
 

a)  b) 
 

Figure 2 – a) PACF function, b) ACF function 

 

In Python, it is possible to automate the ARIMA prediction process by 

using the auto_arima () function. The auto_arima() function uses a stepwise 

approach to search multiple combinations of p,d,q parameters and chooses the 

best model that has the least AIC [3]. 
 

Table 1 –Evaluation based on AIC 
Model AIC criterion 

ARIMA(2, 2, 1) 1239.194 

ARIMA(2, 2, 2) 1241.149 

ARIMA(3, 2, 1) 1240.749 

ARIMA(3, 2, 2) 1243.045 

ARIMA(4, 2, 1) 1242.684 

 

The smaller the AIC criterion, the better the model. Therefore, a final fitted 

model chosen for divorce data is ARIMA(2,2,1) which give the lowest AIC 

(1239.194) among all models from the table above (table 1). This model  can be 

considered as the best fit model and can be further used to generate the 

forecasts.  Based on the ACF and PACF, the daily prediction of divorce cases is 

calculated, as shown in figure 3. 
 

 
 

Figure 3 –  Actual and forecasted cases 
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Figure 4 shows the forecasting results of divorces in Azerbaijan over the 

next decade using the ARIMA model.   

 
 

Figure 4 –  Prediction the number of divorces for the next decade 

 

Table 2 shows the forecasting of divorce for the next decade in Azerbaijan 

(from 2022 to 2031). The model has revealed an increasing pattern in the 

number of divorce cases.  

Table 2 – Forecasting  the number of divorces 
Predicted date  Forecated value of 

divorces(fc_series) 

Minimum 

prediction 

(lower_series) 

Maximum 

prediction 

(upper_series) 

2022 18195 15708 20682 

2023 18350 14449  22250 

2024 18530 13674 23386 

2025 18810 13158 24461 

2026 19105 12716 25493 

2027 19391 12303 26480 

2028 19675 11916 27434 

2029 19958 11552 28365 

2030 20242 11205 29279 

2031 20526 10871 30181 
 

Conclusions. In this research, we used ARIMA model to predicting the 

number of divorced cases in Azerbaijan for the next decade. The MAPE error 

of forecast prediction is 0.15 for this model which is very low means we have 

acquired high accuracy from this model. For future studies, the machine 

learning algorithms will be tested for forecasting the divorced cases.  
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