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Abstract - Violence is a criminal act which is one of the main problems based on each country.
Violence can be defined as behavior that results in harm to a person. According to the research
results of the Central Java Province DP3AKB (Office of Women's Empowerment, Child
Protection and Family Planning) in 2017 there were approximately 200 people in Central Java
province who experienced violence. Because of the violence that occurs with various forms of
violence, it requires definite information about what kind of violence occurs most often. In
obtaining this information, data mining techniques using the FP-Growth algorithm are needed.
The application of the FP-Growth algorithm to produce an associated pattern of forms of
violence. Hardness data 420 data, 7 best rules have been obtained with the support of min
value 50% and min value support 60%. On the results of the best rules given recommendations
(solutions) so that the DP3AKB can handle the problem of violence properly and on target.
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1. INTRODUCTION

Today's developments have an impact on the development of society, for example
people's behavior, people's mindset, as well as cultural shifts, coupled with an increase in
population density which also results in high crime, one of which is violence. Violence is a
criminal act which is one of the main problems experienced by every country and anyone can
become a victim or perpetrator of violence. In general, violence can be defined as a behavior
that causes other people to suffer and there is legal and normative rejection of this behavior
[1]. There are various forms of violence, namely physical violence, psychological violence,
verbal violence, sexual violence, exploitation, domestic violence, human trafficking and
neglect.

According to research results from the Office of Women's Empowerment, Child
Protection and Family Planning, Central Java Province (DP3AKB), there are many acts of
violence experienced by all genders, both girls and adults as well as boys and adults. The total
population in Central Java province is 34.26 million, in 2015 there were approximately 4600
people experiencing violence and in 2016 there were approximately 5300 people experiencing
violence. This fact shows that there is an increase in the number of acts of violence. Usually,
efforts that can be made to reduce the number of violence are counseling and seminars on
violence in each city with the aim that the community understands the dangers of violence and
understands various forms of violence, so that if someone experiences violence or sees
violence, it is immediately reported to the parties concerned. However, this has not succeeded
in reducing the amount of violence.

Because there are still many acts of violence with various forms of violence, it
requires definite information about what forms of violence are most often violent, so that the
government can find out the forms of violence that most often occur in each city and can then
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follow up with discussions targeted topics of counseling and seminars, so that violence can be
reduced. In obtaining this information, a data mining method is required.

Data mining is a series of processes to explore the added value of a data set in the
form of knowledge that so far cannot be known manually [2]-[4]. The purpose of data mining
is to find relationships or patterns that can provide benefits to related parties [5]-[7]. Data
mining uses a discovery based approach, namely pattern-matching and algorithms used to
determine key relationships in the data [8], [9]. The method used in this data mining
management is Association Rules. Association Rules is a method that aims to find patterns that
often appear in the data [10]. This method has several algorithms, one of which is the
Frequent Pattern-Growth (FP-Growth) algorithm [10]-[19]. FP-Growth is an alternative
algorithm that can be used to determine the most frequent itemset in a data set in the form of
a prefix-tree structure or often called the FP-tree [12], [20], [21].

The FP-Growth Algorithm is used to find patterns of forms of violence. The FP-
Growth algorithm has been widely applied, for example, in determining the relationship
pattern of traffic accidents and its application to the library information system. The FP-
Growth algorithm was chosen because it is very efficient in searching for frequent itemsets
because this algorithm uses a different approach from the paradigm that has been frequently
used, namely the a priori algorithm. This algorithm stores frequent itemsets in the form of an
FP-Tree [22]. The FP-Tree that is formed can compress data that has the same item, so that it
can reduce repeated database scans in the mining process and therefore this algorithm can
run faster than the a priori algorithm [23].

This research will analyze the pattern of violence using the FP-Growth algorithm.
Based on this literature study, this research contributes to a specific field, namely helping the
DP3AKB to analyze patterns of violence which can later be used as solutions and also
recommendations in dealing with problems of violence properly and on target.

2. RESEARCH METHOD

The research discussed is a study to build a website that will analyze patterns of
violence using the association rule method, the Fp-Growth algorithm.
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| Min Support & Confidence Value |

l

| Conditional Pattern Base |

l

| Conditional FP-Tree

l

| Frequent Item Set |

l

| Pattern Result |
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Figure 1. How the Fp-Growth Algorithm Works.
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2.1. Association Rule Techniques
Association analysis or association rule mining is a data mining technique for finding
associative rules between combinations of items. In determining an association rule, there is a
measure that states that any information or knowledge is considered interesting
(interestingness measure). This measure is obtained from the results of data processing certain
calculations. To measure the interestingness measure, the following variables can be used:
a. Support

Number of Transactions Containing A

Support (A)=
Total Transactions

(1)

b. Confidence

Number of Transactions Containing A & B

Confidence (A—>B) =
Number of Transactions Containing A

2.2. FP-Growth Algorithm

The FP-Growth algorithm is a development of the Apriori algorithm. So the
shortcomings of the Apriori algorithm are corrected by the FP-Growth algorithm. Frequent
Pattern Growth (FP-Growth) is one alternative algorithm that can be used to determine the set
of data that most often appears (frequent itemset) in a data set. Apriori algorithm requires
generating candidates to get frequent itemsets. However, the FP-Growth algorithm generates
candidates not done because FP-Growth uses the concept of tree development in the search
for frequent itemsets. That is what causes the FP-Growth algorithm to be faster than the
Apriori algorithm. The characteristic of the FP-Growth algorithm is the data structure used is a
tree called FP-Tree. By using FP-Tree, the FPgrowth algorithm can directly extract frequent
Itemset from FP-Tree. The FP-Growth method can be divided into 3 main stages, as follows:
1. The generation phase of a conditional pattern base,
2. The generation phase of FP-Tree conditionals, and

3. The frequent itemset search stage.

2.3. Lift Ratio

Lift ratio is used to measure how important the rule has been formed based on the
value of support and confidence. Lift ratio is a comparison between confidence and the value
of benchmark confidence. Benchmark confidence is the comparison between the sums of all
items consequent to the total number of transactions.

NC
Benchmark Confidence = — (3)
N

Confidence (A, C)
Lift Ratio = (4)
Benchmark confidence (A, C)
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Where NC is the number of transactions with items of consequence, and N is the
number of database transactions. If the lift ratio value is greater than 1, it shows the benefits
of the rule. The higher the lift ratio, the greater the association strength.

2.4. Data Processing

In this study, the source of the data used is the forms of violence in 2015, 2016 and
2017. The data will be processed to produce knowledge that can be used to find out what
forms of violence often occur. Data obtained in the form of Excel, the following examples of
data.

1 lKota/Kabupaten | Fisik Psikis Seksual Eksploitasi Trafficking Lainnya Penelantaran KDRT
2 |Kabupaten Banjarnegara 0 1 1 0 0 0 0 1
3 |Kabupaten Banyumas
4 |Kabupaten Batang

5 |Kabupaten Blora
6
F
8

Kabupaten Boyolali
Kabupaten Brebes
Kabupaten Cilacap
9 |Kabupaten Demak
10 'Kabupaten Grobogan
11 |Kabupaten Jepara
12 'Kabupaten Karanganyar
13 'Kabupaten Kebumen
14 'Kabupaten Kendal
15 'Kabupaten Klaten
16 | Kabupaten Kudus
17 Kabupaten Magelang
18 'Kabupaten Pati
19 |Kabupaten Pekalongan
20 |Kabupaten Pemalang
21 Kabupaten Purbalingga
22 Kabupaten Purworejo
23 Kabupaten Rembang
24 |Kabupaten Semarang
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0
Figure 2. Data Forms of Violence

In the picture above is an example of violence data that has physical, psychological,
and sexual, exploitation, trafficking, other variables, neglect, and domestic violence.

3. RESULTS AND DISCUSSION

APLIKASI ANALISIS POLA BENTUK KEKERASAN

HOME MASTER DATA PROSES FP-GROWTH L LOGOUT

Hasil Proses Algoritma FP-Growth
Min Support : 50%
Min Confidence : 60%

Hasil Aturan Asosiasi
Confidence Data

Antisedent  Items Support Confidence Lift Ratio

Psikis Psikis. Fisik 0.55927835051546 084765625 1.5155463912539
Psikis Psikis. Fisik, Kart 0.50515463917526 0765625 0.60103808685446
Psikis Psikis. Kdrt 0.57731958762887 0.875 1.5090901898734
Seksual Seksual, Kdrt 0.55927835051546 0.83461538461538 1.5252860272639
Seksual Seksual, Kart, Fisik 05 0.74615384615385 0.67434001720866
Seksual Seksual, Fislk 0.57216494345361 0.85384615384615 1.5266134793999
Kart Kdrt Fisik 0.71134020618557 0.87341772151899 1.5616059881648

Figure 3. Admin Display Result

In Figure 3 is the result of the admin display that provides rule information, support
values, confidence values, and lift ratio.
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APLIKASI ANALISIS POLA BENTUK KEKERASAN

HOME MASTER DATA LOGOUT

User

Hasil

al pendiaikan budl perer
ologis , lalu penyuluhan m
nbuat situs online

Taar Kakerasan pE maka Juga ekerasan o
ps
pelaporan tindak keker

JiKa 1erja0l kekerasan psis, MaKa Juga Kekerasan TSk & KDRT

yuluha alisasi mengena
aporan tindak kekerasan kepada

TiKa tenjad kekerasan psikis, maka juga KORT. al pendidikan budl pexer kemudian
nge

genal pentingnya komunikasi anatar

enal pantingnya

Kerasan seksual, maka juga KDRT

Forasan sakeual, maka Juga KDRT & Kekerasan Telk

3 KOKOIsaN SOKEUAI, MAKA JUgA KoKorasan Nk

Jia terjaci KDRY, maka Juga Kekerasan Hem SOsTalsas| mangenal o @ Komuniva:
kekerasan kepada pihak yang benvajibiterkait, membuat situs online

Figure 4. User Display Result

Figure 4 is the result of the user display that provides rule information and
recommendations (solution).

In the violence data amounted to 420 data with forms of violence, namely physical,
psychological, sexual abuse, exploitation, trafficking, neglect, domestic violence, and others
that have been processed in the application of the analysis of patterns of violence using the
FP-growth algorithm, the best rule results as shown on table 1 with min values support 50%
and 60% min confidence, with the following rule:

Table 1. The Best Rule Result

Rule Support Confidence Lift Ratio
If there is psychological violence, then physical 0,559 0,827 1515
violence
If there is psychologlcal.wolence, then also physical 0,765 0,765 0,691
violence & household violence
If there is psychological violence, then also household 0,577 0,875 1,599
violence
If there is sexual violence, then also household 0,559 0,834 1525
violence
If there is sexua! wolgnce, then also household 0,5 0,746 0,674
violence & physical violence
If there is sexual violence, then also household 0,572 0,853 1,526
violence
If there household violence, then also physical violence 0,711 0,873 1561

This results in the 7 best rules and produces a lift ratio value. If the value of the lift ratio is
greater than 1, it indicates the benefits of the rule. It also says that the rule is good. In the
rule above, there are 5 out of 7 rules whose ratio values are greater than one, which means
that of the best rules above there are 71% good rules.

In each rule also produces recommendations such as the table 2:
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Table 2. The Recommendation or Solution Results

Rule Solution
If there is psychological violence, then | The socialization on "self-love" or about self-
physical violence education and about character education then

facilitates psychologists to provide counseling on
psychology, then counseling about procedures for
reporting acts of violence to the authorities / related,
making online sites for reporting violence.

If there is psychological violence, then | Socialization about "self-love" or about self-respect
also physical violence & household | and about character education then facilitates
violence psychologists to provide counseling, socialization
about the importance of communication between
families, then counseling about procedures for
reporting acts of violence to the authorities / related,
making online sites for reporting violence.

If there is psychological violence, then | Socialization about "self -love" or about self-respect
also household violence and about character education then facilitates
psychologists to provide counseling, socialization
about the importance of communication between
families, then counseling about procedures for
reporting acts of violence to the authorities / related,
making online sites for reporting violence.

If there is sexual violence, then also | Socialization about sex education that must be
household violence started early, and socialization about the importance
of communication between family members, create
an online site for reporting violence.

If there is sexual violence, then also | Socialization about sex education that must be
household violence & physical violence started early, socialization about the importance of
communication between family members, and
counseling on procedures for reporting acts of
violence to authorities / related parties, making
online sites for reporting violence.

If there is sexual violence, then also | Dissemination of sex education that must start early,
household violence then counseling about procedures for reporting acts
of violence to the authorities / related, creating an
online site for reporting violence.

If there household violence, then also | Socialization about the importance of communication
physical violence between families, then counseling about procedures
for reporting acts of violence to the authorities /
related, making online sites for reporting violence.

In each rule, recommendations are given in the hope that the parties responsible or involved in
matters of violence can make the best possible and rightful prevention efforts.

4. CONCLUSION

Based on the discussion and data processing of violence in Central Java Province, it
can be concluded that: the application of the violence pattern analysis with the FP-Growth
algorithm that is built can run well and in accordance with the expected objectives.

Through data on violence analysis in Central Java Province, amounting to 420 in the
form of violence, namely physical, psychological, sexual violence, exploitation, trafficking,
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neglect, domestic violence, and others, this data from 2015, 2016 and 2017 obtained the best
7 rules at the value level, minimum support = 50% and minimum confidence value = 60%. From
the results of 7 rules, there are 5 rules that are categorized as good because the lift ratio value
is greater than 1. If the lift ratio value is greater than 1, it means that the resulting pattern is
getting stronger.

The application of violence pattern analysis using the FP-Growth algorithm, it can
help DP3AKB to find any forms of violence that often occur, so that they can take appropriate
actions to deal with and prevent violence. In this application, there are also recommendations
on each rule, these recommendations can help officers to prevent violence properly and on
target.

For further research, the results of testing can be further developed by increasing
the amount of data. More data are processed so as to produce better association rules and
generate new knowledge in violence prevention. The results of recommendations or Solutions
from the application can be more numerous and varied. The application process in the data
upload section can be directly from the DP3AKB server or related agencies so that data can be
accessed in real time and up to date. Admin is expected to be able to continue to maintain the
application regularly. Besides that, you can also try to use other data mining algorithms as a
comparison, so that more efficient and effective algorithms can be found.
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