Jurnal Penelitian Teknologi Informasi dan Sains
Vol. 2 No. 3 September 2024

e-ISSN :2985-7635, p-ISSN :2985-6280, Hal 171-185
DOI: https://doi.org/10.54066/jptis.v2i3.2382
Available online at: https://jurnal.itbsemarang.ac.id/index.php /JPTIS

Application of Clustering Methods on Sexual Harassment Cases

Nurhafieza®", Novriyenni?, Milli Alfhi Syari®

1.2.3 Information System, STMIK Kaputama, Indonesia
nurhafiezaa94@gmail.com®*, novriyenni.sikumbang@gmail.com?, milli.fhisya@gmail.com?®

Alamat: JI. Veteran No.4A, Tangsi, Kec. Binjai Kota, Kota Binjai, Sumatera Utara 20714
Korespondensi penulis: nurhafiezaa94@gmail.com

Abstract: Sexual harassment is one of the most common crimes in Indonesia, this act of sexual harassment can
occur in daily life regardless of time, whether at work, on the street, or at home. Sexual abuse can come from
unknown people, people who have hate, even people we care about. To solve problems that often occur in some
cases including cases of sexual harassment that often occur in women based on certain factors, resulting in trauma
to the victims who suffer physically, sexually, and psychologically, are required quick action to reduce the number
in cases of sexual abuse in the area that often occur using clustering methods so that later it is expected to help
the agency in socializing so that the community is more alert while in the place. From the testing conducted using
20 sexual harassment cases data there are 3 groups, namely group 1 there are 9 data and 2 groups there are 5
data and group 3 there are 6 data and it can be known that in cluster 1 is a group in the case data on sexual
harassment based on the factors that are many causes with a total of 9 data and located in the age group (X) is
12-16 years, and for the group Sexual Harassment (Y) namely Physical Harassment and causing factor (Z) that
is a lot due to individual factors.
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1. INTRODUCTION

Sexual harassment is one of the most common crimes in Indonesia, this act of sexual
harassment can occur in daily life regardless of time, whether at work, on the street, or at home.
Sexual abuse can come from unknown people, people who have hate, even people we care
about. (Sundari et al., 2023). The Office of Women Empowerment, Child Protection,
Population Control and Family Planning Stabat has the task of solving problems that often
occur in some cases including cases of sexual abuse that often occur in women based on certain
factors that can result in victims experiencing trauma to physical, sexual, and psychological
suffering.

To solve this problem, quick action is needed to reduce the number in cases of sexual
harassment in the region that often occurs using clustering methods so that it will be expected
to help the agency in socializing so that people are more alert while in the place. Additionally,
it is necessary to improve security in the region and provide consultation venues such as
psychologists. Based on the background above, the author attempts to create the research title,

“Application of Clustering Methods On the Case of Sexual Harassment”.
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2.

APPLICATION OF CLUSTERING METHODS ON SEXUAL HARASSMENT CASES

METHODS

Data Mining is a series of processes to extract added value from a data set in the form

of knowledge that has not been known manually from a data set. (Relita Buaton et al., 2019).

Data mining is the process of extracting useful information and patterns from very large data.

Data mining includes data collection, data extraction, data analysis, and data statistics. Data

mining is also known as Knowledge discovery, Knowledge extraction, data/pattern analysis,

information harvesting, and others. (Arhami et al., 2020). The advantages of using data mining

are as follows:

a.
b.
C.
d.

Better customer relationship management
Market trend forecasting

Assist in Competition

Attracting and retaining customers

While the shortcomings of data mining are as follows:

a.
b.

Data security is at risk of being hacked by unwanted parties.

Data mining violates user privacy. We must be aware of this reminder that user profiles
can be sold, traded, or can be used as a tool to seek profit that harms people. and others.
(Prasetyo, 2012)

Data mining techniques are methods that can be applied to various fields. Therefore,

this method needs to be adjusted to the problem or needs of its users. There are seven

classifications of data mining that are distinguished based on how it works, as follows.

a.

172

Tracking Patterns/Sequencing

The first data mining technique is to track patterns or sequences of events. This

technique serves to find a pattern on a series of sequential events. Tracking Patterns can

detect something at certain intervals, such as a surge in product demand when the

weekend or the number of people visiting your site during certain weather.
Classification

Classification techniques require more complex data mining techniques because it

demands you to collect all data from a specific class or category. This technique is the

most commonly used. You can apply it to group data based on the label you want. For

example, based on financial and transaction information, you can group customers into

low, medium, or high credit risk.

Association

The next classification of data mining is association, market basketball analysis related

to product marketing. Basket analysis aims to know or identify products that are often
JPTIS - Vol. 2 No. 3 September 2024
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purchased simultaneously by customers. For example, when buying a certain potato
snack, customers also buy a packaged soda drink. By knowing the habits of customers
like this, the company can also label certain products as “people too bought this” on the
marketplace.

d. Outlier Detection
This technique aims to identify when anomalies occur in data patterns. For example,
when your product is usually always bought by male sex customers, but one week in
February, there is a sudden surge in purchases made by female customers. Outlier
Detection techniques play a role in analyzing the surge and the cause, so you can decide
the next sales move.

e. Clustering
Clustering techniques are almost similar to classification, but require more labels or
data groups based on similar patterns. For example, you want to group different
audience demographics into groups based on background, financial, or purchasing
amounts when shopping in your store.

f. Regression
The next classification of data mining, regression, aims to find its numerical value
pattern instead of its class. The result of this technique is a function as a determinant
based on the value of the input. For example, you can use it to determine product prices
based on other factors such as availability, customer demand, and competitors.

g. Forecasting/Prediction
The latter data mining technique can be said to be most valuable because it aims to
predict the value that will be achieved in a given period. With predicition techniques,
data noise and value in the previous period are used as reference or basis of predictions.
For example, based on the purchase data last month, you can predict about what kind

of purchases will be made in the next month.( Prasetyo, 2012)

K-Means Algorithm (Clustering)

K-Means algorithm is one of the techniques in data mining to group data into multiple
groups based on distance, criteria, conditions or characteristics. Data in one group must have
the shortest distance, criteria, conditions or characteristics of the same or almost the same or
one another. K-Means algorithms can group objects that have similarities. (Buulolo Efori,
2020)
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The steps in grouping data with K-Means algorithm are as follows:

Determine the number of cluster(k) in the data set.

o o

Determining Center value (centroid)
Calculate close distance with centroid

The centroid distance used is Euclidean Distance, with the formula as below

8 o o

ij
VO — 11 )% + (= x2)%+ oo (o — k)2 oo (1)

Description:

dij = distance from ith data to cluster center j
Xkj = data from i-th on kth data attribute
Xkj = data from the jth attribute in the kth data attribute

Definition of Sexual Hardness

Sexual violence is any act that appears in the form of coercion or threatens to have
sexual intercource, torture or act sadistically and leaves the victim after sexual acts. Sexual
violence can be the treatment of sexual precontact between children and larger people (through
words, touch, visual images, exhibitionism), as well as the treatment of direct sexual contact
between children and adults (incest, rape, sexual exploitation). Sari et al., 2022). As for factors
that affect sexual violence are divided over; (Hasan et al., 2023)

a. Individual Factors are conditions in which the child is too innocent, has weak
temperament, the child’s ignorance of his rights, the child is too dependent on adults
and the most important factor is the habit of children lying. Perhaps from the child who
initially tried to do something outside the limit that could provoke the other party to act
abuse him. For example, a daughter permits her parents to go to play the house of her
friend, but it turns out that the child is going to koskan her boyfriend or other places
that can cause abuse. Religion is the foundation of human life. However, the social
cultural changes occur, the religious education should be preceded. For, from him it
contains moral values, ethics, and healthy living guidelines that are universal and
lasting. Parents have a great responsibility for the child's development so that if adults
are knowledgeable and faithful. Merging is the process of interaction performed by

individuals with individuals, can also by individuals with groups.
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b. Family Factor is the child of the victim of divorce, or comes from an intact family, thus
forming a pattern of child behavior that is not good to others that increase the risk of
sexual violence in children.

c. Environmental Factors where factors of unhealthy or vulnerable social environmental
conditions, such as unnatural child/teen behavior, vulnerable areas (security and public
order disorders). Poor social environment, slum settlements, displaced child
playground, indifferent attitudes to exploitation, views on child values are too low,
wage economics, weak legal devices, absence of stable social control mechanisms
trigger increased incidence of sexual violence in children.

As for the impact of sexual violence, namely;

a. Sexual impact, occurring on the life of the victim in the next life, such problems include
the fear of having sex with her husband because her virginity has been destroyed, frigid,
pain when having sex and so on.

b. Psychological impacts, regrets within yourself, depression, panic, feeling guilty and
losing self-esteem. Victims can also experience phobias in crowded places, fear at
home, phobias against sex and other types of phobias.

c. Social impacts, such as victims, have difficulty living their social life as they were
before they had been given the incident. Not getting more confident, suspicious of
others and attractive of social life. Based on the above description, it can be concluded
that sexual violence not only affects physical, psychological, and social, but also
accompanies the life of the victim later in life when the victim has a partner. (Sari et
al., 2022)

In general, sexual harassment has 5 forms, namely:

a. Physical abuse, namely: Unwanted touch leads to sexual acts such as kissing, patting,
hugging, pinching, stroking, massaging the nape, attaching the body or other physical
touch.

b. Oral abuse, namely: Unwanted verbal remarks about personal life or body parts or
appearance of a person, including jokes and sexual charged comments.

c. Non-verbal/signal abuse, namely: Body language and/or sexual pitched movement,
rhythm performed over and over again, staring at the body full of lust, signal with
fingers, licking lips, or others.

d. Visual harassment, namely: Showing pornographic material in the form of photos,
posters, cartoon images, screensavers or other, or harassment via email, SMS and other

media.
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e. Psychological/emotional abuse, namely: Continuous and unwanted requests and calls,
unexpected dating calls, sexual humiliation or reproach. Sexual harassment facing both
men and women in its various forms, ranging from the light comments made and sexual
assault. Connotate sexual and physical contact in secret (holding, touching to certain

parts of the body) to a blatant call and sexual assault. Sari et al., 2022)

3. RESULTS AND DISCUSSION
Research methodology
In the application of this method there are several initial processes performed using the K-
Means algorithm method.
a. Determine the number of clusters to be used in data sharing,
b. Determine the initial centroid obtained randomly and the number of centroid as many
clusters to be made,
c. Calculate the distance on each data input to the cluster center until the closest distance
is found from each data to the centroid.
Distance calculation is done using the Euclidean Distance equation, can etc. see below (3.1);

d-euclidean (X,Y) = —s)? + (i + ;)2

Table 1 Data Case Sexual Harassment

No. Age Type of Sexual Harassment Causing Factor
1 26 Year | Physical Harassment Environmental Factors
2 8 Year Physical Harassment Individual Factor
3 18 Year | Physical Harassment Individual Factor
4 33 Year | Physical Harassment Environmental Factors
5 38 Year | Physical Harassment Family Factor
6 28 Year | Visual harassment Environmental Factors
7 30 Year | Visual harassment Individual Factor
8 40 Year | Physical Harassment Family Factor
9 10 Year | Physical Harassment Family Factor
10 48 Year | Physical Harassment Family Factor
11 16 Year | Physical Harassment Individual Factor
12 20 Year | Oral Harassment Environmental Factors
13 11 Year | Physical Harassment Family Factor
14 46 Year | Physical Harassment Family Factor
15 50 Year | Physical Harassment Family Factor
16 14 Year | Physical Harassment Individual Factor
17 13 Year | Physical Harassment Individual Factor
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No. Age Type of Sexual Harassment Causing Factor
18 36 Year | Non-verbal abuse/requisite Individual Factor

19 |23 Year | Psychological/emotional abuse Environmental Factors
20 28 Year | Physical Harassment Individual Factor

The following below are the initialization tables of Age criteria, Type of Sexual

Harassment criteria and Causing Factor criteria that can be seen in table 111.3, table I11.4, and

table 111.5 as follows:

Tabel 2 Inisialisasi Kriteria Age

Code Age
1 <11 Year
2 12 - 16 Year
3 17 - 25 Year
4 26 - 35 Year
5 36 — 45 Year
6 >46 Year

Tabel 3 Type of Sexual Harassment

Code

Type of Sexual Harassment

1 Physical Harassment

Visual harassment

Oral Harassment

Non-verbal abuse/requisite

Gl

Psychological/emotional abuse

Tabel 4 Causing Factor

Code Causing Factor
1 Individual Factor
2 Family Factor
3 Environmental Factors

Next do the data in the form of numbers, then this data can be expressed in an

independent variables namely Age (X), Type of Sexual Harassment (YY), and Causing Factor

(2). The table below is the data that has been transformed.

Tabel 5 Tranformasi Data

No. | Age (X) | Type of Sexual Harassment () Causing Factor (Z)
1 4 1 3
2 1 1 1
3 3 1 1
4 4 1 3
5 5 1 2
6 4 2 3
7 4 2 1
8 5 1 2
9 1 1 2
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No. | Age (X) | Type of Sexual Harassment (Y) Causing Factor (2)
10 6 1 2
11 2 1 1
12 3 3 3
13 1 1 2
14 6 1 2
15 6 1 2
16 2 1 1
17 2 1 1
18 5 4 1
19 3 5 3
20 4 1 1

The next step is calculated data based on the algorithm of k-means clustering
Iteration 1

Centroid 1 = (3, 1, 1) is taken randomly from data 3

Centroid 2 = (4, 1, 3) is taken randomly from data 4

Centroid 3 = (5, 1, 2) is taken randomly from data 5

Description:

The centroid value is randomly taken from the data that has been transformed.
Part A (4,1, 3)

K=3, centroid 1 = (3, 1, 1), centroid 2 = (4, 1, 3), centroid 3= (5, 1, 2)

Distance from C1 (X) = /(4 —3)2+ (1 - 1)2+ (3—1)2 = 2.24

Distance from C2 (Y) =/(4 —4)2+ (1 - 1)2+ (3—3)%2 =0

Distance from C3 (2) = /(4 —5)2+ (1 - 1)2+ (3—2)%2 =141
PartB (1,1, 1)
K=3, centroid 1 = (3, 1, 1), centroid 2 = (4, 1, 3), centroid 3 = (5, 1, 2)

Distance from C1 (X) = /(1 —3)2+ (1 - 1)2+ (1 —1)% =2

Distance from C2 (Y) = /(1 —4)2+ (1 - 1)2 + (1 —3)% =361

Distance from C3 (2) = /(1 = 5)2+ (1 — 1)2 + (1 — 2)% =4.12
PartC (3,1, 1)
K=3, centroid 1 = (3, 1, 1), centroid 2 = (4, 1, 3), centroid 3= (5, 1, 2)

Distance from C1 (X) =/(3—3)2+ (1 - 1)2+ (1 —1)2 =0

Distance from C2 (Y) =/(3 —4)2+ (1 — 1)2 4+ (1 — 3)2 =2.24

Distance from C3 (2) =/(3 —5)2+ (1 — 1)2 + (1 —2)2 =2.24

178/ = JPTIS - Vol. 2 No. 3 September 2024
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K=3, centroid 1 = (3, 1, 1), centroid 2 = (4, 1, 3), centroid 3= (5, 1, 2)

Distance from C1 (X) = /(4 —3)2+ (1 - 1)2+ (3—1)2 = 2.24

Distance from C2 (Y) = /(4 —4)2+ (1 - 1)2+ (3—3)%2 =0

Distance from C3 (2) = /(4 —5)2+ (1 — 1)2+ (3—2)%2 =141

Table 6 Results of Iteration Calculation

No | Age Type of Sexual | Causing | Distance | Distance | Distance | Group
X) Harassment Factor fromC1 | from C2 | from C3
(Y) (2)
1 4 1 3 2.24 0 1.41 2
2 1 1 1 2 3.61 4,12 1
3 3 1 1 0 2.24 2.24 1
4 4 1 3 2 0 1.41 2
5 5 1 2 2.24 1.41 0 3
6 4 2 3 2 1 1.73 2
7 4 2 1 141 2.24 1.73 1
8 5 1 2 2.24 1.41 0 3
9 1 1 2 2.24 3.16 4 1
10 6 1 2 3.16 2.24 1 3
11 2 1 1 1 2.83 3.16 1
12 3 3 3 2.83 2.24 3 2
13 1 1 2 2.24 3.16 4 1
14 6 1 2 3.16 2.24 1 3
15 6 1 2 3.16 2.24 1 3
16 2 1 1 1 2.83 3.16 1
17 2 1 1 1 2.83 3.16 1
18 5 4 1 3.61 3.74 3.16 3
19 3 5 3 4.47 4.12 4.58 2
20 4 1 1 1 2 1.41 1
Description:

1. If the centroid 1 is smaller then the cluster results are in group 1.

2. If the centroid 2 is smaller then the cluster results are in group 2.

3. If the centroid 3 is smaller then the cluster results are in group 3.
Old Group : {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}

New Group : {2,1,1,2,3,2,1,3,1,3,1,2,1,3,3,3,1,1,3,3,2,1}
There is a change in the group, then proceed to the next iteration.

For Group 1 there are 9 data;
C1 1= (143+4+1+2+1+2+2+4)[9 = 2.22
C12=(1+1+2+1+1+1+1+1+1)/9 =1.11
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C1 3= (1+1+1+42+1+2+1+1+1)/9 =1.22
For Group 2 there are 5 data;

C2 1= (4+4+4+3+3)/5=3.60

C22 = (1+1+2+3+5)/5=2.40
C23=(3+3+3+3+3)/5=3

For Group 3 there are 6 data;

Csz 1= (5+5+6+6+6+5)/6 = 5.50
C32=(1+1+1+1+1+4)/6 = 1.50

C3 3= (2+2+2+2+2+1)/6 = 1.83

Iterasi 2

Centroid 1 = (2.22,1.11, 1.22)

Centroid 2 = (3.6, 2.4, 3)

Centroid 3= (5.5, 1.5, 1.83)

Part A (4,1, 3)

K=3, centroid 1 = (2.22, 1.11, 1.22), centroid 2 = (3.6, 2.4, 3), centroid 3 = (5.5, 1.5, 1.83)

Distance from C1 (X) = /(4 — 2.22)2 + (1 — 1.11)2 + (3 — 1.22)% =2.52

Distance from C2 (Y) = /(4 — 3.6)2+ (1 — 2.4)2 + (3 — 3)% =1.46

Distance from C3 (Z) = /(4 — 5.5)2+ (1 — 1.5)2 + (3 — 1.83)% =1.97
Part B (1,1, 1)
K=3, centroid 1 = (2.22, 1.11, 1.22), centroid 2 = (3.6, 2.4, 3), centroid 3 = (5.5, 1.5, 1.83)

Distance from C1 (X) = /(1 —2.22)2 + (1 — 1.11)2 + (1 — 1.22)%2 =1.24

Distance from C2 (Y) = /(1 —3.6)2+ (1 — 2.4)%2 + (1 — 3)2 =3.57

Distance from C3 (2) = /(1 — 5.5)2+ (1 — 1.5)2 + (1 — 1.83)2 =4.60
PartC (3,1,1)
K=3, centroid 1 = (2.22, 1.11, 1.22), centroid 2 = (3.6, 2.4, 3), centroid 3 = (5.5, 1.5, 1.83)

Distance from C1 (X) = /(3 — 2.22)2 + (1 — 1.11)2 + (1 — 1.22)% =0.82

Distance from C2 (Y) =/(3 —3.6)2+ (1 — 2.4)2 + (1 — 3)2 =251

Distance from C3 (2) =/(3 — 5.5)2+ (1 — 1.5)2 + (1 — 1.83)2 =26
Part D (4,1, 3)
K=3, centroid 1 = (2.22, 1.11, 1.22), centroid 2 = (3.6, 2.4, 3), centroid 3 = (5.5, 1.5, 1.83)

Distance from C1 (X) = /(4 — 2.22)2+ (1 — 1.11)2 + (3—1.22)%2 =3

Distance from C2 (Y) = /(4 — 3.6)2+ (1 — 2.4)2 + (3 — 3)2 =1.46
180  JPTIS - Vol. 2 No. 3 September 2024
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Distance from C3 (2) = /(4 —5.5)2+ (1 — 1.5)2 + (3 — 1.83)2 =1.97
Table 7 Results of Iteration Il

No | Age Type of Causing | Distan | Dista | Distan | Group
(X) Sexual Factor ce nce ce
Harassment 2 from | from | from
(Y) Cl C2 C3
1 4 1 3 252 | 146 | 1.97 2
2 1 1 1 1.24 3.57 4.60 1
3 3 1 1 082 | 251 | 2.68 1
4 4 1 3 3 1.46 1.97 2
5 5 1 2 289 | 222 | 0.73 3
6 4 2 3 3 057 | 197 2
7 4 2 1 2 208 | 1.79 3
8 5 1 2 289 | 222 | 0.73 3
9 1 1 2 1.45 3.12 4.53 1
10 6 1 2 3.86 | 2.95 | 0.73 3
11 2 1 1 033 | 292 | 3.63 1
12 3 3 3 271 | 085 | 3.14 2
13 1 1 2 145 | 3.12 | 453 1
14 6 1 2 3.86 | 2.95 | 0.73 3
15 6 1 2 3.86 | 2.95 | 0.73 3
16 2 1 1 033 | 292 | 3.63 1
17 2 1 1 033 | 292 | 3.63 1
18 5 4 1 402 | 292 | 2.68 3
19 3 5 3 435 | 2.67 | 4.46 2
20 4 1 1 1.80 | 247 | 1.79 1

From the I and Il iterations results in the table above, there is a value in the old group as
follows:

Old Group : {2,1,1,2,3,2,1,3,1,3,1,2,1,3,3,3,1,1,3,3,2,1}

New Group : {2,1,1,2,3,2,1,3,1,3,1,2,1,3,3,3,1,1,3,3,2,1}

Because in the 1st and 2nd iterations the cluster position does not change or there is equation,

the calculation of iteration is stopped and obtain the following results:
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Figure 1 Chart Cluster

Of the 20 data there are 3 groups, namely group 1 there are 9 data and 2 groups there are

5 data and group 3 there are 6 data. The following explanation is that of the three groups:
1. Cluster 1 There are 9 data

2(2.22); 1(1.11); 1(1.22);

Based on the calculations above, it is known that cluster 1 is a group on sexual harassment
case data based on the Causing Factor which has a total of 9 data and is located in the group
Age (X) is Age 12-16 Year, and for the Type of Sexual Harassment (Y) group Physical
Harassment and Causing Factor (Z) that is widely occurring due to the Individual Factor.

2. Cluster 2 There are 5 Data

4(3.60); 2(2.4); 3(3);

Based on the calculations above, it is known that cluster 2 is a group on sexual harassment
case data based on the Causing Factor which has a total of 5 data and is located in the group
Age (X) is Age 26-35 Year, and for the Type of Sexual Harassment (Y) group Visual
Harassment and Causing Factor (Z) which is widely occurring due to Environmental Factors.

3. Cluster 3 There are 6 data

6 (5.50); 2(1.50); 2(1.83);
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Based on the calculations above, it is known that cluster 3 is a group on sexual
harassment case data based on the Causing Factor which has a total of 6 data and is located in
the group Age (=46 Year, and for the Type of Sexual Harassment (Y) group Visual Harassment
and Causing Factor (Z) which is widely occurring due to Family Factor.

Flowchart Design
The design of the process that will be built in the grouping of sexual harassment cases

data based on the causes using clustering methods will have the following picture of flowchart:

Data Input
(which has been
transformed)

'

Determine the
number of
centroid

'

Count Cluster ‘ -

'

Calculate the distance of
objects based on centroid

'

Group based on
the nearest
distance

'

Is there any object
moving group?

No

Analysis Results

Figure 2 Flowchart for the system to be designed
The description of the above picture is as follows:
a. Starting the system,
b. Performing data mining process.
c. Cluster objects into clusters based on the nearest distance, then group/group.
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d. Ensure if there are objects that move if there is no further process and if there is an
object that moves then do the data mining process again.

e. Displaying results from k-means cluster. Once the result of the k-means cluster appears
then the process is completed.

4. CONCLUSION

From the testing conducted using 20 sexual harassment cases data there are 3 groups,
namely group 1 there are 9 data and 2 groups there are 5 data and group 3 there are 6 data and
it can be known that in cluster 1 is a group in the case data on sexual harassment based on the
factors that are many causes with a total of 9 data and located in the age group (X) is 12-16
years, and for the group Sexual Harassment (YY) namely Physical Harassment and causing
factor (Z) that is a lot due to individual factors.
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