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Abstract. Violence is something that is being widely discussed. It is due to the increasing number of victims of
violence in a scope where victims should feel safe. Therefore, the researchers took this case intending to predict the
number of violence cases against women and children in Jakarta so that the government can anticipate the spike in
cases and evaluate the policies that will be issued in this case. The data used was from the Office for the
Empowerment of Child Protection and Population Control (DPPAPP) of DKI Jakarta Province from January 2018
to October 2021 to predict the number of cases in 2022. Based on the analysis results, it is known that the number
of cases of violence against women and children has decreased throughout 2022. In addition, the accuracy of the
model using the Double Exponential Smoothing (DES) method is 44.91%, and the Auto-Regressive Integrated
Moving Average (ARIMA) is 39.03%.
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1. INTRODUCTION

Since the first cases of violence against women and children have been widely discussed by the
community. A total of 1,179 cases occurred in Jakarta, with physical violence such as domestic violence
(domestic violence) and sexual violence against women and children as the most frequent forms of violence
[1]. Factors are opinion differences in the household or economic conditions that cause men to commit acts
of violence against women and children. If the virus can be stopped by giving vaccines, there is no vaccine
for violence against women and children [2]. In addition, if this is not handled immediately, more and more
parties will be harmed, not just the victims. Therefore, it is necessary to do forecasting in order to know the
development of future cases to anticipate continuous spikes. If forecasting results continue to increase, the
government should try to emphasize the rate of increase in cases. However, if the forecast results show a
decline in cases, the government must remain vigilant if it experiences another spike one day. From these
matters, it is known that forecasting the development of violence cases against women and children is very
necessary.

Previous researchers have not widely studied forecasting cases of violence against women and
children. Mariyana conducts a study under the title Spline Regression Modeling using the Penalized Spline
method on the data on the number of violence cases against children in Indonesia with the MAPE error rate
value of 12.81% [3]. The research results conducted by Al Farikhi explained that the DES method is the
best method for forecasting with a MAPE value of 149.5 [4], and research by Ariska using the ARIMA
method obtained a MAPE value of 4.83821 [5]. Therefore, researchers are interested in conducting research
using the DES and ARIMA methods to predict violence cases against women and children to determine
which one is more effective.

Exponential Smoothing is a moving average forecasting method with exponentially decreasing
weighting. There are various types of Exponential Smoothing, namely Single Exponential Smoothing,
Double Exponential Smoothing, and Triple Exponential Smoothing. Therefore, DES is also known as a
forecasting method. DES is a time series quantitative forecasting method with trend data patterns. This
method gives a decreasing weight to past observations and uses two smoothing parameters, namely alpha
(a) and gamma (y) [6]. The algorithm of Exponential Smoothing itself is exponential Smoothing, where the
results of the Smoothing can also be used on data that is still unstable [7]. This method has one advantage:
the relatively small amount of data and parameters used [8].

ARIMA method is a method that has a flexible nature. It is because this method can follow patterns
from existing data. The model used from this method also uses the dependent variable, and the data used
must also be stationary. If the data used is still not stationary, it is necessary to make improvements so that
the data becomes stationary to produce accurate forecasts. This method, also known as the Box-Jenkins
method, is very suitable for forecasting, especially in the short term. This method produces forecasts based
on historical data patterns and uses a value approach [9]. In addition, the ARIMA method has an advantage,
namely a reasonably high accuracy value which makes this method often used in time series forecasting
[10].

This study aimed to predict the development of cases of violence against women and children in
Jakarta using the DES and ARIMA methods. With the prediction of this case, it is hoped that the local
government can increase the anticipation of the dangers of this violent case so that the case value does not
increase. The prediction results are expected to be used as an alternative model for carrying out violence
cases against women and children in Jakarta. It is also used as an optimization for the government in taking
and evaluating a policy related to the case.

2. RESEACH METHODS

In this study, researchers used quantitative data. The data used was historical data on violence against
women and children in Jakarta. The data was obtained from https://dppapp.jakarta.go.id/, which contained
historical data on violence against women and children from January 2018 to October 2021. The following
is the data obtained, presented in Table 1.
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Table 1. Data on Violence Against Women and Children

Months Number of Violence Cases Against Women and Children

2021 2020 2019 2018
January 41 121 40 164
February 55 50 109 169
December 59 40 18

The steps in this research were:

1. Input Data, which was to prepare the data in Table 1 into the RStudio Software.

2. Preprocessing Data, which is to check whether there is empty data.

3. The formation of the DES Model is to form an equation model using the DES method.

Generally, this method uses two smoothing parameters with a value range of 0 — 1 and is used for
forecasting trend data patterns. Therefore, it requires trend values using different parameters from the
parameters in the original series. This equation model is presented in the equation (4).

St =aX;+ (1 —a)(Se—q — be—y) (1)
by =y(S¢ = Se-1) + (L = y)bey 2
Fe =S¢1+b; 3)
Fiym =S¢ + bym 4)
Where:
St = smoothing data in period t
b; = smoothing trend in period t
Frim = forecasting in period t
m = number of forecasting periods

4. Formation of the ARIMA Model, which is to form an equation model using the ARIMA method.

ARIMA is an approach method used for forecasting the probability of an event in the future. This
method requires stationary data. If the data to be used is still not stationary, it is necessary to do
differencing as many as d times so that the data becomes stationary. Then, it is applied to the ARIMA
model (p, d, q), where the p and g values are obtained from several models in ARIMA. There are
three equation models used in the ARIMA method, namely:

a. Auto Regressive Model (AR)

Ye=01Yi1+ 0V o+ +60,Y,+e (5)
Where:
Y: = forecasting variable
Yoo, Yeep = independent variable (lag of forecasting variable)
01,:+,0p = auto regressive parameters
e; = error value
b. Moving Average Model (MA)
Yo =e —Pree 1 — Drer 5 — - — Dgerg (6)
Where:
€t—1,"""» €t—q = error value at time t
@y, Dq = moving average parameter
c. Auto Regressive Moving Average Model (ARMA)
Ye=01Yr 1+ -+ 60, Y, +e—Drep g — - — Dger_q 7

Then, in this method, the Kolmogorov Smirnov test was carried out, namely the normality test,
where this test aimed to determine whether a variable has data that is normally distributed or not. A
data is declared normally distributed if the value of Asymp. Sig. (2-tailed) is more significant than
a (0,1). In addition, the Kolmogorov Smirnov test was used to determine the level of
correspondence between the distribution function of the observations and a specific theoretical
distribution function where which establishes a point that explains the maximum difference
between the two [11]. This test can be used to compare the data in the sample to a normal
distribution with the same mean and standard deviation.
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5. Model Evaluation, an evaluation was carried out to obtain the level of accuracy after obtaining the
equation model.

The evaluation of this model used the Mean Absolute Percentage Error (MAPE). After obtaining the model,
it is necessary to evaluate the forecasting results [12]. It can be calculated using the equation to test the

model's accuracy. (8)
Zt -
Zt

n
t=1

fo100|

MAPE = (8)

n
The level of model accuracy using MAPE can be seen in Table 2.

Table 2. MAPE Value

Range MAPE Categories
< 10% Very Good
10 — 20% Good
20 —50% Sufficiently Good
>50% Bad

6. Forecasting 2022, cases of violence against women and children throughout 2022 were forecasted.

After obtaining the models from the two methods, it was continued by predicting the number of violence
cases against women and children throughout 2022. In addition, an analysis of the forecast results was carried
out. After that, a comparison of the two methods was carried out based on the forecasting results.

3. RESULTS AND DISCUSSION

3.1. Prediction with DES method

Based on the data in Table 1, a total of 46 data were obtained, starting from January 2018 to October
2021. The representation of cases of violence against women and children in Jakarta can be seen in Figure
1.
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Figure 1. The Number of Cases of Violence Against Women and Children

Based on Figure 1, it can be seen that the data has increased over time. Therefore, it can be seen in the
picture above that there is a trend that connects the points where the points connect the data every month.
Furthermore, the parameter optimization was carried out by trial and error and the results of the parameter
optimization are presented in Table 3.

Table 3. Parameter Optimization Results
Parameter Optimization
Parameter o Parameter 5
0.5097743 0.03443752

After the parameter optimization results were obtained, the next step was to determine the single
smoothing and trend of data on violence against women and children. Then, the forecasting using the DES
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method was done. The results of forecasting data on violence against women and children from November
2021 to December 2022 can be seen in Figure 2.
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Figure 2. Forecasting Results
Based on Figure 2, forecasting results from November 2021 to December 2022 have decreased every
month. Throughout 2021, starting from January to October, it can be seen that the number of cases has
increased and decreased. In the forecasting results presented in Figure 3, it can be seen that the number of
cases is at a reasonably stable value and is starting to decrease slowly, namely by one number every month.
3.2. Prediction with ARIMA method

Based on Table 1. with a total of 46 data, it can be represented in Figure 3.
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Figure 3. The Number of Violence Cases Against Women and Children

In Figure 3. It can be seen that the data is still not stationary for the average value. Therefore, it is
necessary to do differencing until the data is stationary. Differencing was performed twice to make the data
stationary. The results of differencing on the data are as shown in Figure 4.
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Figure 4. Number of Violence Cases After Differencing
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Based on Figure 4, it can be seen that the data is stationary with respect to the average value. Then,
identification is carried out based on the ACF and PACF plots which are represented in Figure 5 and Figure
6.
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Figure 5. Stationary ACF Data Plot
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Figure 6. Stationary Data PACF Plot

Based on Figure 5, it can be seen that there is a cut-off in the first Lag. Meanwhile, there is a cut-off in the

first and second Lag in Figure 6. Then, the ARIMA model was formed with the best values presented in
Table 4.

Table 4. ARIMA Model

Model AIC

AR(2) 467.4813

MA(1) 466.9815
ARMA(2,1) 483.8236

Based on Table 4, the best ARIMA model is obtained, namely ARIMA (2,2,1) with parameter estimates
presented in Table 5.

Table 5. ARIMA Model (2,2,1)

Parameters Coefficients Standard Error
AR1 -1.1710 0.0976
AR2 -0.7686 0.0989
MA1 -1.0000 0.0649

Then, the Kolmogorov Smirnov test was carried out on the ARIMA (2,2,1) model, and it was found
that the residual value was normally distributed. Therefore, it can be concluded that this model is the best
and will be used in forecasting. By using the best model, the forecasting results are obtained in Figure 7.
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Forecasts from ARIMA(2,2,1)
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Figure 7. Forecasting Results
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Based on Figure 7, forecasting results from November 2021 to December 2022 have decreased every
month. It can be seen that the number of cases has decreased significantly every month. The decrease can
be seen in the figure above. It decreased by almost half the value in November 2021 from November 2021
to December 2021.

3.3.  Model Accuracy

The error rate measurement was carried out after obtaining the forecasting results using the two
methods, namely the DES and ARIMA methods. To measure the accuracy of the model, the researcher used
MAPE. If the MAPE value is more than 50%, the forecasting model is bad. On the other hand, if the MAPE
value is less than 50%, the forecasting model is classified as good. The results of the forecasting error rates
of the two methods are presented in Table 6.

Table 6. Model Accuracy
Model Accuracy Value
DES Model 44.91953
ARIMA Model 39.0398

Based on Table 6, it can be seen that the accuracy of the model of the two methods is quite good
because the value is still below 50%. However, the model's accuracy is very good in general, which is at a
value below 10%.

3.4. Discussion

This study used the highest model accuracy in predicting violence cases against women and children.
Zainal Arifin, et al who conducted research related to the number of unemployed using the DES method
obtained a MAPE value of 9.71% [13]. There is also a study conducted by Lafnidita Farosanti, et al which
predicts sales of medical and laboratory equipment using the ARIMA method and obtains an RMSE value
of 4,129 [14]. In addition, in a study conducted by Yulinar, et al which compared the DES and ARIMA
methods in the case study of imported values, the MAPE values for ARIMA and DES were 10.04 and 7.62,
respectively [15]. From these studies, it is known that the DES and ARIMA methods have almost the same
effectiveness. Thus, the researcher decided to compare the two methods for predicting cases of violence
against women and children to determine which one is more effective.

4. CONCLUSION

Based on the research results on forecasting cases of violence against women and children in Jakarta
using the DES and ARIMA methods, it can be concluded that cases of violence against women and children
have decreased throughout 2022. Based on the value of the forecasting error rate, it is concluded that the
ARIMA method is recommended for predicting cases of violence against women and children.
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