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Abstract

This study suggests that by implementing machine learning methods on a sociodemographic data set can be helpful in preventing
domestic violence. This approach is important in predicting high-risk factors that an offender may cause and it offers treatment, and
financial or mental health aids in order to prevent domestic violence. In this sense, this proposal is critical at a personal and social
level in creating a secure and healthy environment as well as empowering an equal society. In our study, we use k-nearest neighbor
(k-nn), support vector machine (SVM), decision tree (DT), and Gaussian Naive Bayes (GNB) machine learning algorithms for the
prediction analysis. We provide the comparison of the classifiers with precision, recall, F1 score, and accuracy performance measures.
According to our analysis, the decision tree (DT) performs the best performance in terms of accuracy.
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Makine Ogrenmesi ile Siddet Tespiti: Sosyodemografik Bir Yaklasim

Oz

Bu ¢alisma, sosyodemografik bir veri seti lizerinde makine 6grenimi yontemlerinin uygulanmasinin aile i¢i siddeti 6nlemede yardimci
olabilecegini 6nermektedir. Bu yaklagim, failin neden olabilecegi yiiksek risk faktorlerini ongérmede 6nemlidir ve aile igi siddeti
onlemek icin tedavi, maddi veya manevi saglik yardimlar: sunar. Bu anlamda bu 6neri, glivenli ve saglikli bir ¢evre yaratmanin yani
sira esit bir toplumu giliglendirmede kisisel ve toplumsal diizeyde kritik 6neme sahiptir. Calismamizda tahmin analizi i¢in k-en yakin
komsu (k-EYK), destek vektor makinesi (DVM), karar agact (KA) ve Gaussian Naive Bayes (GNB) makine 6grenmesi
algoritmalarin1 kullanilmigtir. Kesinlik, F1 skoru ve dogruluk performans odlgiitleri ile siiflandiricilarin karsilagtirmasimi sagliyoruz.
Analizlerimize gore, karar agaci (KA) dogruluk agisindan en iyi performansi sergilemektedir.

Anahtar Kelimeler: Siddet tespiti, makine 6grenmesi, sosyodemografi, siniflandirma, tahmin
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1. Introduction

Domestic violence has been one of the most important health
issues that raise concerns all over the world. According to data
conducted by world health organization (WHO), approximately
1 in 3 women and 1 in 10 men 18 years of age or older
experience domestic violence worldwide. In the United States,
annually over 1500 deaths happen due to domestic violence [1-
3].

There are many studies that aim to decrease violence through
maschine learning algorithms. Some of them analyze the
messages sent by victims on online platforms such as facebook,
tweeter in order to identify victims in critical need by using
natural language processing and text mining. [4-6,7] Some
studies look into videos to detect physical violence by using
classification techniques such as traditional violence detection
using machine learning, support vector machine (SVM) and
deep Learning. Feature extraction and object detection
techniques, k-nearest neighbors (k-nn), random forest classifier
[8-14]. Another significant artificial intelligence method in
violence detection is using machine learning algorithms in
identifying stress, panic, and fear in speech through
physiological sensory data, speech, and audio analysis [16].

Differently from the above mentioned methods, this study
proposes to use social-demographic data set to pre-detect high
risk factor in domestic violence. according to some research,
domestic violence is triggered by some social and psychological
reasons such as poverty, lack of education, cultural norms, post-
traumatic stress disorder (PTSD), etc. [17]. The research
signifies that by healing and treating offenders, domestic
violence can be abolished. Considering the approach underlined
by these researches, in this study, it is suggested that using a
socio-demographic data set can be also helpful in preventing
domestic violence [18-22]. Based on the data set, it can be
predicted how high the rate at an intimate partner may cause a
violent action. To demonstrate how our proposed method/system
makes early predictions, a synthetic data set has been created.
By identifying the rate of violence tendency in an intimate
partner, this method/system aims to give early feedback to the
decision-makers in social workers, law enforcement, and clinics
where these individuals can be provided with education,
financial aid, and medical care.
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Fig. 1. The proposed method/system for domestic violence detection

We also illustrate the proposed system in Fig. 1. This
platform can work with this architecture or can be improved
adding new stakeholders into the design. Machine learning
algorithms work as an automatic detector as an artificial
intelligence engine.
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2. Material and Method
2.1. Data Set

There is no data set in the literature for this kind detection
system. Therefore, we created a new synthetic data set to use in
the prediction and early detection analysis. This data set contains
a sociodemographic information of the individuals. We use
mental health, income, drug use, and education level in the data
set. We rate mental health from 0 to 5, income from 0 to 5, drug
use from 0 to 2, and education level from 1 to 5. Highest values
show the best conditions for the individuals.

mental_health_0_5 income_0_5 drug 0_2 Educ_1_5 class

2 3 1 2 High-risk
4 0 2 3 High-risk
0 3 1 4 Low-risk
1 5 1 2 Low-risk
5 4 0 5 No-risk
5 4 0 5 No-risk

Fig. 2. The sample tuples (lines) from the data set

Sample tuples from the data set can be seen in Fig. 2. We
cathegorize it with high risk, low risk, and no risk labels. There
are 240 individuals in this synthetic data set. In real world,
governmental facilities, health clinics, law enforcement units,
counselors, family centers, educational institutes, and other
official centres can collect and process this new data set in their
systems. After collection of the real world data sets, they can be
proceed with machine learning approaches to have their early
warning/detection platform.

2.2. Machine Learning Methods

We use k-nearest neighbours (k-nn), support vector
machines (SVM), decision tree (DT), and Gaussian Naive Bayes
(GNB) algorithms as a classifier to predict the violence with our
data set. We use Python programming language for the
experimental analysis.

The k-nearest neighbour (k-nn) method is a non-parametric
classification algorithm that groups data with neighbour distance
measures. An unknown data point is assigned the mojority of the
class labels. The k value shows the number of the neoighbour for
that spesific unknown data point. The support vector machine
method is an supervised algorithm that uses borders (hyper
planes) between the classes. The margins betwwen hyperlanes
are optimized to have a better classification result. Also, a kernel
function can also be used for the SVM method. The decision tree
algorithm is also another non-parametric method that has a tree
structure with nodes and leaves. It is one of the supervised
learning algorithms. The Gaussian Naive Bayes method is
another supervised learning algorithm and it uses a Gaussian
distribution for the classification and prediction tasks.

2.3. Results

We use k-NN, SVM, DT, and GNB supervised learning
algorithms in our experiments. Our system finds the prediciton
results of the individuals (candiates) as the high risk, low risk,
and no risk groups (labels). After the training and testing
process, these algorithms have results for the proposed scenario.
We use precision, recall, F1 score and accuracy metrics to
measure performance of the classification methods. According to
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the experiments, decision tree classifier performs the best result
in terms of the accuracy. Also other performance metric values
and accuracy values can be seen from Table 1 below. SVM gives
the second best, GNB gives the third best, and k-nn gives the

worst accuracy values in our analysis. The algorithms/methods
can also be classified in terms of the other metrics in Table 1.

Table 1. Prediction results of machine learning algorithms (classifiers) for the violence detection

Machine learning methods Precision | Recall F1score | Accuracy

(algorithms) (%)
High-risk 0.57 0.67 0.62

k-nearest neighbours (k-nn) Low-risk 0.75 0.75 0.75 75.0
No-risk 0.89 0.80 0.84
Support vector machines High-risk 0.62 0.83 0.71

(SVM) Low-risk 0.75 0.75 0.75 79.16
No-risk 1.00 0.80 0.89
High-risk 1.00 1.00 1.00

Decision trees (DT) Low-risk 0.80 1.00 0.89 91.66
No-risk 1.00 0.80 0.89
High-risk 0.71 0.83 0.77

Gaussian Naive Bayes (GNB) Low-risk 0.71 0.62 0.67 79.10
No-risk 0.90 0.90 0.90

We also illustrate the accuracy prediction performance in
Fig. 2. The result values can be seen from this figure.
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Fig. 2. Accuracy performance comparison of the machine learning
algorithms

4. Conclusions and Recommendations

This study presented an approach to using machine learning
methods on a sociodemographic data set to predict how high a
risk factor an offender may pose to their family members or
intimate partners. Our goal was to provide some help and
healing to the offender in order to prevent domestic violence by
collecting a socio demografic data to understand the sociological
and psychological reasons that trigger violent actions. Based on
the prediction value, the machine learning algorithms give
feedbacks to social workers, law enforcement, and clinics.
According to the feedback drawn from the data set, social
workers, law enforcement, and clinics can provide the offender
some help such as training, and financial or mental health aids.
In this sense, this proposal is critical at personal and social level
in creating a secure and healthy environment as well as
empowering an equal society. In our study, we use k-nearest
neighbour (k-nn), support vector machine (SVM), decision tree
(DT), and Gaussian Naive Bayes machine learning algorithms
for the prediction analysis. The performance comparison of the
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classifiers has been given with precision, recall, F1 score, and
accuracy performance measures. Decision tree (DT) performs
the best performance in terms of accuracy.
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