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Abstract: Machine learning is the intriguing area of research that
spreads across all domains helping in providing quality decisions.
Demographic have more influence in social happenings along
with various personal and social factors. Suicide analysis is one
such issue to be handled with great concern that will provide
precautionary based on situations. Suicide prediction can be
carried on using data mining that can be used to predict the
suicide earlier so that it can be prevented. Suicide is an action
resulting in death performed by themselves. Common factors that
influence the rate of suicides are cause, method of suicide, year,
gender, educational qualification, social status. For this
clustering technique in datamining that falls under unsupervised
provides great platform. Silhouette score is used for mapping the
number of cluster to get the good clustering. Various plots like box
plot, scatter plot and so on helps to provide greater insight. Based
on analysis the required remedial could be arrived.

Index Terms: Clustering, Suicide, Gender, Age, Education,

I. INTRODUCTION

Machine learning is the boon to various field in making
strategy decision. Based on the type of data and size of data in
the recent years several algorithms have been populated to
serve the purpose of decision makers. The volume and
variety of data made it potential research area. Supervised,
unsupervised and reinforcement learning are the broad
categories in machine learning that functions based on the
input, output or target variables. The other milestone in the
variables are dependent or independent variable along with
the level of dependency among variables if it falling in the
criteria of dependent variables. Clustering is interesting area
in the unsupervised learning methodology [1].

In the modern era people living in world face different
problems in midst of competitive space. The quantum of
withstanding differs from time to time, place to place, gender
to gender, profession to profession, and level of education to
level of education and more importantly social status. This
depression and inequalities pave way to take wrong decision
in shorter span of time hastily. The wrong decision is ending
the life without thinking about facing challenges in optimistic
manner. That decision is suicide. The promptness in ending
the issue by self-killing. The trend of suicide across the globe
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as increased exponentially and recent research mentioned by
world health organization states that every vyear
approximately 1 million people die. It’s at the alarming rate
of 1 death per 40 seconds [2]. Both existing data along with
clinician only the suicide threat can be combatted [3]. Based
on the available data strong statistical analysis along with
datamining techniques definitely provides better platform to
curtail the issues that could arise of adverse decisions of
general public [4][5]. In the context of this seen a dataset that
comprised of suicide incidents across the India in all the
states and union territories. The dataset is quiet hefty with
long duration from 2001 to 2012 [6]. The structure of dataset
is as follows [7].

For each state and union territory for the years mentioned
with causes for suicide for both genders in different age
group with total number of suicides are illustrated as follows
Death of Dear Person

Divorce

Not having Children (Barrenness/Impotency

Drug Abuse/Addiction

Other Causes (Please Specify)

Paralysis

Poverty

Suspected/Illicit Relation

Cancellation/Non-Settlement of Marriage

Illegitimate Preghancy

Causes not known

Failure in Examination

Other Prolonged Iliness

Fall in Social Reputation

Unemployment

Love Affairs

IlIness (Aids/STD)

Insanity/Mental IlIness

Professional/Career Problem

Dowry Dispute

Ideological Causes/Hero Worshipping

Bankruptcy or Sudden change in Economic

Property Dispute

Cancer

Family Problems

Physical Abuse (Rape/Incest Etc.)

Similarly in place of causes the education status for each state
and union territory for the years mentioned for both

genders in different age group with total number of suicides
are illustrated as follows

Graduate

Hr. Secondary/Intermediate/Pre-University

Post Graduate and Above
Diploma

Middle
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No Education

Primary

Matriculate/Secondary

Similarly with means of adopted for committing suicide for
each state and union territory for the years mentioned for both
genders in different age group with total number of suicides
are illustrated as follows

By Other means (please specify)

By touching electric wires

By Jumping from (Building)

By Drowning

By Machine

By Consuming Insecticides

By Consuming Other Poison

By Self Infliction of injury

By Overdose of sleeping pills

By Fire/Self Immolation

By Over Alcoholism

By Jumping from (Other sites)

By Jumping off Moving Vehicles/Trains

By coming under running vehicles/trains

By Fire-Arms

By Hanging

The other important factor is the professional status

Others (Please Specify)

Professional Activity

Others (Please Specify)

Farming/Agriculture ActivityService (Government)

Public Sector Undertaking

Service (Private)

Unemployed

House Wife

Student

Self-employed (Business activity)

Retired Person

The very sensitive and emotional attribute of every individual
based on social status

Married

Separated

Widowed/Widower

Never Married

Divorcee

The dataset is processed and as sample concentrated on the
Tamil Nadu state. Applied various statistical and clustering
techniques to retrieve interesting and informative decisions to
prevent suicides.

Il. PROPOSED METHODOLOGY

A. AGE Based Analysis

The death caused by suicide is not uniform in all age groups.
It differ greatly in different age groups. The death ranges
from 3205 in 0-14 age group to 56599 in 30-44 age group.
The study of graph produced by data based on age gives us
the figures about death caused by suicide in different age
groups. From the graph we can conclude that most of the
suicide are in age groups of 30-44 while the age group of 0-14
is least. The second highest is 15-29 age group. The age
group 60+ that is retired people suicide values are much less
than top values. These are directly associated with the
stresses of people of age groups 15-59. In the first age group
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most people are school students who don’t have much stress.
The second third and fourth age groups mostly have people of
working class who have many sorts of stresses like family,
job, economic, social. The fifth age group consists retired
people who will have less stress as compared to other groups.
So the Suicide rates are profoundly impacted by the age.
Figure 1 shows the number of suicides among different age

group [8].

No. of Suicides

m0-14

u1529

45-59
m 60+

Fig.1. No. of Suicides among Age Group

B. Education Based Analysis

Education is powerful weapon to change the world. It can
influence people greatly. So the education can influence
people decision making on suicide. The study shows that
lacking of education can lead to more suicides. The suicide
counts are least in high education qualifications and most in
no education. This suggests that educated people can take
productive better decisions. So educating the people can
reduce the rates of Suicide. Figure 2 provides insight about
number of suicides based on educational background.
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Fig.2. No. of Suicided Based on Education
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C. Social Status Based Analysis

The social status plays key role in any society. The suicide
numbers of different social groups vary greatly. Even in the
same social group the rate of suicide in male and female
differ by large number. In divorcee the number is suicide is
relatively equal in both male and female. In married the
suicide rate in male is approximately double the suicide rate
in female. In never married suicide rate is higher in male as
compared to female. In separated also male suicide rate is
double the female suicide rate. In widowed the suicide rate in
female is many times the suicide rate in male. The highest
rate of suicide is in category of married as they create more
responsibilities. The study in suicide in social perspective
suggests that widowed female require special care. Figure 3
shows the social status with gender information along with
number of suicides.
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Fig.3. No. of Suicided Based on Social Status

I11. PROPOSED WORK

With the help of ranking method with information gain
features are selected. K-Means clustering is the very old
technique used to build the clusters [9]. The objective of
grouping is putting together like valued things. So that
grouping and taking decision will be profitable [10]. The
complete work flow of the proposed work is illustrated in
figure 4.
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Fig.4. Proposed Work Flow
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A. Silhouette Score

Silhouette is a method for interpreting and validating
consistency of clustering [11]. The score ranges between -1
to +1. High value indicates the object is well matched and in
turn good clustering is achieved. It can be computed with any
distance metric such as manhattan and Euclidean. Silhouette
score for varied clusters have been computed and for cluster 3
it’s the best and based on the scatter plot is plotted and from
K-means box plot for age, gender and we can make for all.
Figure 5 shows silhouette plot. Figure 6 and 7 shows box plot
based on gender and age. Figure 8 shows the scatter plot for
K-means with silhouette score based on profession, age and
number of suicides.

Fig.5. Silhouette Plot
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Fig.8. Scatter Plot

B. Hierarchial Clustering

Most suicide victims we the method of self-killing. Their
behaviours are mostly self-injurious in pre suicide period. So
the activities of people can be collected and clustered to
predict suicide [12]. Clustering method that is used to build
cluster tree also popularly referred as dendrogram is called as
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hierarchical clustering. Similarly scatter plot drawn for the
same.

IV. RESULTS

On the educational viewpoint, Illiteracy is directly
proportional to suicidal rate and effective measures required
to empower all with knowledge is required. In the fast
growing world the tolerance level of people effects their
personal life and it’s evident that in married social status the
number of suicides are higher. Working people on the middle
age group more prone for self-killing. Causes and method
adopted varied based on the situation.

V.CONCLUSION

The mental illness cause large number of deaths by suicide.
The people suffering from psychiatric disorders don’t have
self-control they expose too much of all feelings. So when
they are frustrated they hurt others or themselves. The sudden
events are referred to precipitating events that makes the
worse condition [13]. Development of suitable tools will
greatly reduce the riskiness based on the historical data
analysis. The application of artificial intelligence can help to
reduce suicide rates because it can predict the Suicides
earlier. The artificial intelligence can be a good friend for
people in times of hardship to glide over hard time without
taking wrong decisions like suicide [14]. The text message
processing can be used to earlier prediction of suicide. Today
people use text messaging platforms more to express
themselves to others. So the text messages can help to
identify behaviour which can lead to suicide in near future.
The actions to prevent suicide are need of an hour [15]. So
development of risk assessment tools can play highly positive
role in reducing the suicide level. These tools monitor every
moment of people [16].
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