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ABSTRACT

The sinking of the RMS! Titanic is without a doubt one of history’s most
notorious and horrifying catastrophes. The passenger ship Titanic,
carrying 2224 people on board, sank on her maiden voyage and in the
early hours of April 15, 1912, after striking with an iceberg, killing over
1502 of them. As a result, the ship was one of the deadliest commercial
ships in history at the time. The legislation regulations controlling ship
safety have been strengthened as a result of the horrible accident that
rocked the world and left everyone feeling deeply sad and terrified.
The structure’s architect, Thomas Andrews, was killed in the accident.
Following the sinking of the Titanic, it became clear that certain people
had a better chance of survival than others. Priority had been given to
children and women. The Titanic was a perfect illustration of its era,
which was the beginning of the twentieth century and established a
sharp divide in social strata. Exploratory data analytics (EDA) is utilised
in the initial stages to discover truths that were previously concealed
or unknown in the current data collection. Following the selection
of multiple artificial intelligence and Machine Learning models, it is
necessary to reach a conclusion regarding the study of which cate-
gories of people have a higher likelihood of survival. Following that,
precision-based comparisons of the obtained machine learning models
were performed.

Keywords: Machine Learning, Titanic, Survival, Data

Introduction

board to save all 2224 individuals. Many men were among
the dead, as well as their places were taken by children and

Machine learning techniques are used to predict how many
people survived the Titanic’s sinking.! Predictions will be
made using several factors such as name, title, age, gender,
and class. Predictive analysis is a process that uses com-
puter approaches to identify relevant and valuable trends
in data. Survival is predicted utilising artificial intelligence
and machine learning techniques based on various feature
combinations. During the terrible event that occurred a
century ago, the liner Titanic was ripped apart in many
places. Unfortunately, there were not enough lifeboats on

women.The objective of this research work is to accurately
predict, given a collection of information on demographics,
who would survive the Titanic. People’s genders, ages,
ticket classes, and socioeconomic status all had a role in
whether they would be fortunate enough to escape the
Titanic or tragically perish, according to a prediction model
constructed from passenger data.?

It will be feasible to conduct exploratory data analytics to
mine the provided dataset for different information and
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ascertain the influence of each field on passengers surviv-
ing by applying analytics between each dataset field and
the “Survival” field. For making predictions about more
recent data sets, a machine learning technique is applied.
Examining the accuracy of the data analysis utilising the
implemented algorithms. Predictions have been generated
using extremely accurate algorithms once other algorithms’
accuracy levels are assessed.?

The objective of this study is to use exploratory analytics
of data to uncover various knowledge that is present in the
available data established as well as to comprehend the
consequences of each field on the survival of the travelers
via the “Survival” field analytics within every one field of
the data set.?

Statement of the Research Problem

The sinking of the Titanic remains a subject of significant
interest and research in various fields, including sociology,
history, and engineering. One of the most explored areas
in Titanic research is the survival rate of the passengers,
which has mostly been studied using traditional statistical
methods.” However, recent interest in machine learning
algorithms has led to a need to explore their potential in
predicting the survival rates of the passengers.

The central research problem of this study is to determine
the accuracy of machine learning algorithms in predicting
the survival of the Titanic passengers based on their demo-
graphic data. This will entail analysing the Titanic dataset,
which contains the passengers’ demographic information,
including their age, gender, ticket class, and cabin location,
alongside information on their survival status.

The study will use various machine learning algorithms,
including random forests, decision trees, and logistic re-
gression, to predict the passengers’ survival rates. The
accuracy of these algorithms will be measured using differ-
ent parameters, including accuracy, recall, precision, and
F1-score.® The study will also explore the factors with the
most significant influence on survival rates and examine
the correlations between different variables.

The research problem is significant because the findings
can provide insights into the factors that influence survival
rates during catastrophic events and help enhance disas-
ter response plans. Identifying the key factors affecting
survival rates can help develop more effective disaster
management strategies.’ The use of machine learning al-
gorithms in predicting survival rates offers an efficient and
accurate approach compared to traditional methods, and
the study’s results can help assess the feasibility of using
machine learning algorithms in disaster management.®

In summary, this study’s research problem seeks to in-
vestigate the potential of machine learning algorithms in

predicting the survival rates of Titanic passengers based
on their demographic data. The study’s insights can offer
valuable information on the factors that affect survival rates
and can help enhance disaster response plans.

Objectives of the Research

The central aim of this research is to assess the viability
of utilising machine learning algorithms to predict the
survival rates of the Titanic passengers based on their
demographic data. To achieve this primary objective, the
following specific objectives will be pursued:

1. Conduct a comprehensive review of the existing liter-
ature on the Titanic disaster to provide a background
on the event and its impact on history. The review will
also focus on the factors that influence survival rates
during catastrophic events, with a particular empha-
sis on the Titanic disaster.'® Additionally, the review
will explore the current state of the art in machine
learning algorithms used in predicting survival rates
and examine their potential in disaster management.

2. Preprocess and clean the Titanic dataset to ensure
that the data is reliable and suitable for machine learn-
ing analysis. This objective will involve data cleaning
techniques such as filling in missing data, removing
duplicate entries, and identifying and handling outliers.

3. Perform exploratory data analysis to identify any
patterns or relationships between the passengers’
demographic data and their survival status. This ob-
jective will involve data visualisation techniques such
as histograms, scatterplots, and heat maps to explore
the data’s distribution and correlation.?

4. Train and test various machine learning algorithms,
such as decision trees, logistic regression, and random
forests, to predict the survival rates of the Titanic pas-
sengers.? This objective will involve the implementation
of machine learning models on the preprocessed data.

5. Evaluate the performance of the different machine
learning algorithms using measures such as accuracy,
recall, precision, and Fl-score.* This objective will
involve comparing the performance of the different
models to identify the most effective one in predicting
the survival rates of the passengers.

6. Investigate the most important factors that influence
survival rates and explore the relationships between
the different variables. This objective will involve ex-
amining the correlations between the passengers’
demographic data and their survival status to identify
the factors that significantly influence the survival rates.

Compare the performance of machine learning algorithms
with traditional statistical methods used in predicting the
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survival rates of Titanic passengers. This objective will
involve comparing the performance of machine learning
algorithms with traditional statistical methods to evaluate
the effectiveness of machine learning algorithms in pre-
dicting the survival rates.

Research Methodology

The research methodology for Titanic survival prediction
using machine learning will be solved by using following
steps outlined below:

1. Problem formulation: This step involves clearly de-
fining the research problem, research questions, and
objectives. The problem statement for Titanic survival
prediction is to predict whether a passenger would
survive the Titanic disaster based on their attributes
such as age, gender, ticket class, and cabin location.
The research questions and objectives can include
identifying the factors that contribute to survival on
the Titanic and evaluating the performance of different
machine learning algorithms.

2. Data collection and preprocessing: The Titanic survival
dataset can be obtained from various sources such
as Kaggle, UCI Machine Learning Repository, or other
publicly available datasets. The dataset needs to be
preprocessed to remove missing values, inconsisten-
cies, and irrelevant features.

3. Feature selection: The Titanic survival dataset contains
numerous features that may not be relevant to pre-
dicting survival. Feature selection techniques such as
correlation analysis, mutual information, or recursive
feature elimination can be used to identify the most
informative features that can help in predicting survival
accurately. Relevant features such as age, gender, ticket
class, cabin location, and family size can be selected
for use in the machine learning models.

4. Model selection and training: Various machine learning
models can be used to train the predictive model, such
as logistic regression, decision trees, random forests,
or neural networks. The models can be selected based
on their ability to handle the dataset’s characteristics,
such as imbalanced classes or noisy data.

5. Model evaluation: The predictive model’s perfor-
mance needs to be evaluated using appropriate metrics
such as accuracy, precision, recall, and F1 score. The
evaluation can also include the use of a confusion
matrix, which shows the number of true positives,
false positives, true negatives, and false negatives. The
models can be compared based on their performance

metrics, and the best model can be selected for use
in predicting Titanic survival.

6. Results interpretation: The results obtained from the
predictive model can be interpreted to draw conclu-
sions regarding the factors that contributed to survival
on the Titanic. The results can be presented using
visualisations such as histograms, box plots, or scatter
plots. The conclusions can be used to inform future
research or practical applications such as emergency
response planning and training.

7. Future research: This step involves identifying poten-
tial areas for future research, such as using different
machine learning algorithms, including more features
in the analysis, or exploring the use of alternative
datasets. The future research can build upon the cur-
rent research and address limitations or gaps in the
current methodology.

Research Design

The research design for this study involves using the Ti-
tanic dataset to explore the feasibility of machine learning
algorithm in predicting survival rates of passengers based
on their demographic data. The dataset contains informa-
tion on 891 passengers, including their age, gender, ticket
class, cabin, and survival status[10]. The study will employ
a quantitative research design, utilising descriptive statistics
to analyse the dataset and machine learning algorithms to
predict survival rates.

The study will begin by exploring the Titanic dataset and
conducting descriptive statistical analysis to identify trends
and patterns in the data. The study will then use machine
learning algorithm such as Logistic Regression to predict
the survival rates of Titanic passengers based on their
demographic data. The performance of this algorithm will
be evaluated based on metrics such as accuracy, precision,
recall, and F1 score.

To ensure the validity and reliability of the study, cross-val-
idation techniques will be employed to avoid overfitting
and improve generalisation performance. Additionally, the
study will utilise feature selection techniques to identify the
most important variables that influence survival rates. The
study will also conduct statistical tests such as chi-square
tests and t-tests to examine the relationship between the
variables and survival rates.

The data will be collected from the publicly available Titanic
dataset, which was obtained from Kaggle[10]. The dataset
includes information on 891 passengers who boarded the
Titanic, including their demographic data and survival status.
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The dataset has been used in several previous studies
and is widely recognized as a reliable source of data for
analysing the factors that influenced survival rates during
the Titanic disaster.

In conclusion, this study will employ a quantitative research
design to explore the feasibility of using machine learning
algorithm to predict survival rates based on demographic
data. The study will contribute to the growing body of lit-
erature on the Titanic disaster and disaster management
strategies.

Survey of Literature

The sinking of the Titanicin 1912 is a tragic event that has
attracted the attention of researchers from various fields.
Numerous studies have been conducted to understand
the events that led to the disaster and the factors that
influenced survival rates. Several studies have also used
the Titanic dataset to explore the potential of machine
learning algorithms in predicting survival rates.

A study by Hasan and Ahmed?*! utilised decision tree, ran-
dom forest, and logistic regression models to predict the
survival rates of Titanic passengers. The study found that
decision tree and random forest models outperformed
logistic regression models in predicting survival rates.

Another study by Elango?!? used the XGBoost algorithm to
predict the survival rates of Titanic passengers based on
their demographic data. The study found that XGBoost per-
formed better than traditional logistic regression models.

Research has also been conducted to identify the factors
that influenced survival rates during the Titanic disaster.
A study by Ticehurst® found that gender, class, and age
were significant factors that influenced survival rates. The
study found that women and children had a higher chance
of survival, and first-class passengers had a higher chance
of survival compared to those in second and third class.

Another study by Pei and Yan'* found that the location of
the passenger’s cabin also influenced survival rates. Passen-
gers located in cabins closer to the lifeboats had a higher
chance of survival compared to those in cabins located
further away. The study also found that the availability of
lifeboats played a crucial role in determining survival rates.

In conclusion, previous studies have utilised machine learning
algorithms to predict survival rates and identified various
factors that influenced survival rates during the Titanic
disaster. This research will build upon previous studies by
exploring the feasibility of using machine learning algorithms
to predict survival rates based on demographic data and
identifying the key variables that influence survival rates.

The findings of this study will contribute to the development
of more effective disaster management strategies.

Nature and source of data / information to be
collected

The data for this study will be obtained from the Titanic
dataset, which is publicly available on Kaggle. The dataset
contains information on 891 passengers, including demo-
graphic data such as age, gender, passenger class, and
embarkation point.*°

The dataset also includes information on survival outcomes,
including whether a passenger survived or not, and the
details of their survival (such as whether they were rescued
by a lifeboat).

In addition to the Titanic dataset, this study will also gather
information on previous research related to the Titanic
disaster, machine learning algorithms, and disaster man-
agement strategies. The information will be collected from
academic journals, conference proceedings, and other
relevant sources.

To ensure the reliability and validity of the data, the re-
searchers will perform data cleaning and preprocessing to
remove any missing values, duplicates, or irrelevant data.
The data will be analysed using various machine learning
algorithms, including decision tree, random forest, and
logistic regression, to predict the survival rates of Titanic
passengers.

Overall, the combination of the Titanic dataset and addition-
al information from previous research will provide a robust
foundation for the analysis and conclusions of this study.

Sample and sampling technique. Rationale of chosen
organisation and the sample.

As this study aims to predict the survival rates of Titanic
passengers based on their demographic data, the dataset
that will be used for analysis is the Titanic dataset. The
dataset contains information on 891 passengers,'® including
their age, gender, class, fare, cabin, and survival status.

The sampling technique that will be used for this study is
simple random sampling. Simple random sampling is a pop-
ular and effective technique for selecting a representative
sample from a large population. This technique involves
selecting samples randomly from the population, ensuring
that each member of the population has an equal chance
of being selected.

The rationale for choosing the Titanic dataset is its avail-
ability, comprehensiveness, and relevance to the research
qguestion. The dataset contains detailed information on the
demographic and survival status of passengers, making
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it suitable for predicting survival rates based on demo-
graphic data.®> Moreover, the dataset has been widely
used in previous studies, making it a valuable resource for
comparative analysis.

The sample for this study will consist of 500 passengers
randomly selected from the Titanic dataset using simple
random sampling. The sample size is based on the recom-
mendation that a sample size of at least 30 is required for
logistic regression analysis, which is one of the statistical
tools that will be used for analysis in this study.

The selected sample will be representative of the larger
Titanic population, allowing for generalisation of the find-
ings to the broader population. The data collected from the
sample will be analysed using various statistical techniques,
including logistic regression, to predict the survival rates
of Titanic passengers based on their demographic data.

In conclusion, the chosen dataset, sampling technique, and
sample size are appropriate for the research question and
aim of this study. The use of statistical tools and machine
learning algorithms will provide valuable insights into the
factors that influence survival rates and can help improve
disaster response plans.

Tools and Techniques for Data Collection

Google Colab is a cloud-based platform that allows users to
write, run, and share Python code from anywhere, without
the need to install any software on their local machine.®
Itis a free service provided by Google and is based on the
Jupyter Notebook environment.

Google Colab is used as a tool for Titanic survival prediction
using machine learning algorithms. Google Colab is a free,
cloud-based platform that provides a Jupyter notebook en-
vironment for running Python code. It allows users to access
and use high-performance computing resources without
having to install any software on their local machine.

Google Colab provides a variety of useful tools and librar-
ies for machine learning, such as TensorFlow, Keras, and
Scikit-learn. These tools and libraries can be used to pre-
process and analyse the Titanic dataset and to build and
train machine learning models to predict survival rates.

Additionally, Google Colab provides easy access to data
storage services such as Google Drive, which can be used
to store and share data files and models.

The data will be pre-processed using Python programming
language, specifically using the Pandas and NumPy librar-
ies for data manipulation and cleaning. Exploratory data
analysis will be conducted using Matplotlib and Seaborn
libraries for data visualisation.

To build machine learning models, the Scikit-learn library, a
popular machine learning library in Python, will be utilised.?”
The library provides a variety of algorithms for classification
and regression tasks logistic regression.

The models will be trained using the training set and eval-
uated using the validation set. The hyperparameters of
the models will be tuned using GridSearchCV to improve
their performance.

Moreover, feature engineering techniques will be utilised
to create new features that may improve the models’
performance. Feature scaling will also be performed to
ensure that all features are on the same scale, preventing
any particular feature from dominating the model.

In summary, the data will be collected from the Titanic
dataset, pre-processed and analysed using Python pro-
gramming language, and machine learning models will
be built and evaluated using Scikit-learn library. Feature
engineering techniques will also be utilised to improve the
model’s performance.

Methods to be Used for Data Collection

Online sources: The Titanic dataset is available on
various online platforms such as Kaggle, GitHub, and the
UCI Machine Learning Repository.'® These sources can
provide a large amount of structured data that can be
easily downloaded and used for analysis.

Historical records: Historical records such as passenger
manifests, crew lists, and survivor testimonies can provide
valuable information on the demographics and experiences
of the Titanic passengers. These records can be obtained
from archives, libraries, and museums.

Literature review: A literature review can be conducted to
gather information on previous studies that have utilised
the Titanic dataset for analysis. This can provide insights
into the variables that have been previously explored and
the methods that have been used for analysis.

Surveys: Surveys can be conducted to collect data on
variables that are not available in the Titanic dataset. For
example, a survey can be conducted to collect information
on the passengers’ health status or their level of physical
activity. These surveys can be conducted online or in person.

Interviews: Interviews can be conducted with survivors or
descendants of survivors to collect first-hand information
on their experiences during the Titanic disaster. These
interviews can provide valuable insights into the factors
that influenced survival rates.

Overall, a combination of these methods can be used
to collect a comprehensive dataset that can be used for
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analysis. The choice of method will depend on the specific
research questions and the availability of data.

Data Handling and Analysis

Data handling and analysis are critical components of any
research project. In this study, the data will be preprocessed
and analysed using various machine learning algorithms.
The first step in data handling will involve cleaning the
dataset to remove any missing or irrelevant data.’

The next step will be to normalise and transform the data
into a format that can be used for analysis. This will involve
converting categorical variables into numerical variables
and scaling continuous variables to ensure that they are
in the same range.

Once the data has been preprocessed, it will be divided
into training and testing sets. The training set will be used
to train the machine learning models, while the testing set
will be used to evaluate the performance of the models.
Machine learning algorithm which will be used for analysis
is logistic regression.

Logistic regression will be used to model the relationship
between the survival outcome and the independent vari-
ables.'® The logistic regression model will estimate the
probability of survival based on the passenger’s demo-
graphic data.

The performance of the machine learning model will be
evaluated using various metrics, including accuracy, pre-
cision, recall, and F1-score. The models will be compared
based on their performance metrics to determine the
best-performing algorithm.

To ensure the reliability and validity of the results, a 10-
fold cross-validation approach will be used. This approach
involves dividing the data into ten equal subsets and using
nine subsets for training the models and the remaining
subset for testing. This process is repeated ten times, with
each subset used for testing once. The average performance
of the models across all ten iterations will be reported.

In conclusion, data handling and analysis are crucial com-
ponents of this study. The data will be preprocessed and
analysed using various machine learning algorithms, in-
cluding logistic regression, decision trees, random forests,
and support vector machines.

The performance of the models will be evaluated using
various metrics, and a 10-fold cross-validation approach will
be used to ensure the reliability and validity of the results.

Data Description
1. survival : Survival of passenger (0 = No; 1 = Yes)
2. pclass : Passenger Class (1=First, 2=Second,3=Third)

3. name: Name

sex : Sex (Male/Female)

age : Age of passengers in years

sibsp : number of siblings and spouses travelling
parch : number of parents and children travelling

ticket : Ticket Number

L o N o U ok

fare : Passenger Fare
10. cabin : Cabin number

11. Embarked : Port of Embarkation (C = Cherbourg, Q =
Queenstown, S = Southampton)

Handling Missing Values

Removing Cabin feature as it contains a lot of missing values
and replacing the missing values in age column with mean
value and embarked column using mode .

Tablel.Showing Missing Values

Passenger Id

Survived

Pclass

Name

DO DO D| DD

Sex

Age 177

D

SibSp

Parch 0

Ticket 0

Fare 0

Cabin 687

Embarked 2

dtype: int64

Table 2.Handling Missing Values

D

Passenger Id

Survived

Pclass

Name

Sex

Age

SibSp

Parch

Ticket

Fare

Cabin

D D D DD DD D|D|D|D

Embarked

dtype: int64
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DataVisualization
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Figure 1.Graph showing number of people survived
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Figure 2.Graph showing number of male and female
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Figure 3.Graph showing survival of male and female
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Figure 4.Graph showing passenger class of passengers

<Axes: xlabel="Pclass’, ylabel='count’'>
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Table 7.Graph showing passenger survival belonging
to their respective class

Statistical Tools to be Used for Analysis

The statistical tool that is used to analyse the Titanic dataset
and predict survival rates. Logistic regression is a statisti-
cal technique used to model the relationship between a
binary dependent variable and one or more independent
variables.®

In the case of the Titanic dataset, the dependent variable
is the survival of the passenger, which can take two values:
0 for not survived and 1 for survived. The independent
variables, also known as predictors or features, are the
demographic information of the passenger such as age,
gender, class, etc.

Logistic regression estimates the probability of the de-
pendent variable given the values of the independent
variables. The output of logistic regression is a probability
score ranging from 0 to 1.
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This probability score can be interpreted as the likelihood
of survival given the demographic information of the pas-
senger. The logistic regression model can also be used
to identify the most significant predictors of survival by
examining the coefficients of the independent variables.*®

Logistic regression is a widely used statistical tool in various
fields such as healthcare, marketing, and social sciences. It
is easy to implement and interpret, and it can handle both
categorical and continuous predictors.

In the case of the Titanic dataset, logistic regression has
been widely used by researchers to predict survival rates
and identify the key factors that influence survival.

The statistical tool that is used to analyse the Titanic dataset
and predict survival rates. Logistic regression is a statisti-
cal technique used to model the relationship between a
binary dependent variable and one or more independent
variables.®

In the case of the Titanic dataset, the dependent variable
is the survival of the passenger, which can take two values:
0 for not survived and 1 for survived. The independent
variables, also known as predictors or features, are the
demographic information of the passenger such as age,
gender, class, etc.

Logistic regression estimates the probability of the de-
pendent variable given the values of the independent
variables. The output of logistic regression is a probability
score ranging from 0 to 1.

This probability score can be interpreted as the likelihood
of survival given the demographic information of the pas-
senger. The logistic regression model can also be used
to identify the most significant predictors of survival by
examining the coefficients of the independent variables.®

Logistic regression is a widely used statistical tool in various
fields such as healthcare, marketing, and social sciences. It
is easy to implement and interpret, and it can handle both
categorical and continuous predictors.

In the case of the Titanic dataset, logistic regression has
been widely used by researchers to predict survival rates
and identify the key factors that influence survival.

Limitation of the proposed research work

While there have been many studies on the factors as-
sociated with survival on the Titanic, there are several
limitations to consider when predicting survival rates using
machine learning models:

Incomplete data: While there are passenger and survivor
lists available, there may be missing or incomplete data
on some individuals, such as their age, occupation, or
socio-economic status. This missing data can limit the
accuracy of the model.

Bias in the data: The data available may be biassed, for
example, if there are more records available for certain
classes of passengers, such as first-class passengers, than
for others. This can lead to biassed results and inaccurate
predictions.

Causality vs correlation: While machine learning models
can identify correlations between variables, they cannot
determine causality. For example, a model may find that
passengers who were female were more likely to survive,
but it cannot determine whether this was due to their
gender or other factors, such as their age or social class.

Limited scope: Predictive models can only be built based
on the available data, which may have limitations in scope
or depth. For example, the available data may not include
information on the crew members or the rescue efforts,
which could have had an impact on the survival rates.

Lack of generalizability: Models trained on data from the
Titanic may not be generalizable to other contexts or time
periods, as the factors associated with survival may differ
based on the specific circumstances.

Overall, while machine learning models can provide insights
into the factors associated with survival on the Titanic, it
is important to consider the limitations of the available
data and the models themselves when making predictions.
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