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Abstract: This thesis explores the integration of machine learning
techniques into financial statement analysis and forecasting within
the context of the Nigerian Banking Industry. The primary
objectives are to predict the financial health and profitability of
companies, enhance data-driven investment decisions, reduce the
risk of financial losses for investors, and advance the application
of machine learning in finance by substituting traditional analysis
methods. The study focuses on GTCO, a prominent entity listed on
the Nigerian Stock Exchange. Initially, traditional annual report
analysis serves as a foundation for understanding the company's
financial performance. Subsequently, a predictive model is
developed using four machine learning algorithms: Random Forest,
K-Nearest Neighbour, Logistic Regression, and Naive Bayes. The
outcomes of this research contribute to a nuanced understanding of
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machine learning's efficacy in financial analysis, offering a Annual Report,
potential paradigm shift from conventional methodologies. The Machine Learning Algorithms,
proposed model not only aids in predicting financial health and Machine Learning Models,

profitability but also empowers investors with valuable insights,

o . . ) s o : Random Forest,
mitigating financial risks in the dynamic Nigerian Banking

Industry. This study thus marks a pivotal step towards fostering a K—Ne'ar‘est Nelghb?ur,
data-driven investment landscape and embracing machine learning Logistics Regression,
applications in financial decision-making. Naive Bayes
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INTRODUCTION

Every individual has a quest for financial freedom, and our desire to have several
investment portfolios is increasing due to the longing for financial liberty. We often
admire investors like Warren Buffett, Benjamin Graham, who have become successful in

investment with a proper understanding of the market and by even setting investment rules
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to guide their decisions. Sadly, many investors today do not have adequate financial

acumen, thereby leading them to make bad decisions, which leads to losses. In order to

limit investment losses, investors should fully understand and be able to analyze a
company's annual report. The analysis of financial statements is used to evaluate the
financial performance of an organization. It entails analyzing historical financial reports
to identify patterns and predict future performance. This evaluation is conducted through
an examination of the organization's balance sheet, cash flows, and income statement.
Financial statement analysis is employed by both internal and external stakeholders of a
company to effectively run the company, make prudent investments, and compare it with
other companies. It is used by external stakeholders to have an idea of the business value
and the general well-being and performance of an organization, while internal users utilize
it as a management tool. In the past few decades, financial constituents have carried out
this analysis manually, following the accounting procedures they are acquainted with.
However, the evolution of technology has revolutionized the financial sector. Financial
statement analysis can now be done with the use of Machine Learning (ML); however,
Nigeria's financial sector has not fully integrated this technology into some areas of the

industry.

Machine learning is a branch of artificial intelligence (AI) that allows computers to
acquire knowledge and improve their performance by analyzing and interpreting data and
discovering patterns that are not evident to humans. It has been used for many
applications, such as stock market prediction, fraud detection, and financial statement
analysis. The process of machine learning for financial statement analysis is done by
developing models that learn from available data and apply the acquired knowledge to
make decisions and predictions. ML algorithms have become increasingly popular in
financial statement analysis and forecasting due to their ability to automate the process
and provide more accurate predictions. ML algorithms can identify patterns in data that
are not easily detected by humans. This has reduced the amount of time and effort required
for financial statement analysis and forecasting. This Al has been of great benefit to so
many sectors, most especially the Nigerian Stock Exchange Market, which is the focus of

this research (Obadiaru et al., 2020).



With the largest economy in Africa, Nigeria is home to the primary stock exchange, the
Nigerian Stock Exchange (NSE). This exchange has experienced significant growth in the
past two decades, and its market capitalization has grown from US$15 billion in 2007 to
US$3.4 trillion in 2022. With the increasing complexity of financial markets, investors
and financial analysts are increasingly relying on machine learning techniques to analyze
and forecast the stock prices of companies that are listed on the NSE. Furthermore,
machine learning algorithms can be employed to create predictive models for forecasting

stock values.

Investors use financial statement analysis as a key tool to assess a company's profitability,
financial health, and potential for future growth. However, there are certain errors
investors make that result in poor investment decisions. Numerous investors possess an
inadequate comprehension of financial statement analysis, leading them to make decisions
based on their limited understanding of financial analysis or their inability to effectively
evaluate a company's financial status or forecast its future performance. When assessing
financial accounts, investors usually concentrate on certain ratios like Earnings per Share
(EPS), Return on Assets (ROA), Return on Equity (ROE), and Dividend Yield. However,
it is crucial to note that these metrics are significant but not the only factors to consider
when making investment decisions. An investor may invest in a company that appears
profitable based on its recent financial results but fails to consider long-term trends or
underlying issues that could impact its future performance. Alternatively, an investor may
overlook a company with strong long-term potential because they do not understand how

to interpret its financial statements. These errors can lead to financial losses for investors.

Moreover, investment decisions in the Nigerian Stock Exchange Market play a pivotal
role in its growth and development. However, traditional approaches to analyzing
financial statements are complex and prone to human fallibility, thereby compromising
the precision of financial forecasts and investment choices. To make informed investment
decisions, investors must possess precise and dependable information regarding the

financial performance and durable competitive advantages of

listed companies. The primary goal of this study is to develop machine learning models
that can accurately forecast the financial performance of firms and identify companies

with sustainable competitive advantages in the Nigerian Stock Exchange Market. This
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will be done by analyzing the financial report of GTBank Plc, one of the leading firms in

the Nigerian banking sector, listed on the stock exchange market.
Research Questions
This study seeks to address the following research questions:

1. To what extent will the use of machine learning for financial analysis impact the role

of financial sector internal stakeholders?

2. Can machine learning algorithms be used to identify patterns in financial statement data

and provide insights on making decisions about investments in GTCO?

3. To what extent does the choice of machine learning algorithm affect the accuracy of

financial statement analysis and forecasting of GTCO?

4. What is the most effective feature selection technique for financial statement analysis

using machine learning algorithms?

5. What are the most important financial ratios and variables that contribute to the
accuracy of the machine learning models in forecasting the financial health of Guaranty

Trust Holding Plc?
Objectives of Study

This study aims to develop machine learning models that can forecast the financial
performance of firms and identify companies with sustainable competitive advantages in
the Nigerian Stock Exchange Market, in order to help investors make well-informed and

data-driven decisions.
Specific Objective

1. To examine the financial report methods and machine learning techniques used on the

Nigerian Stock Exchange Market.

2. To collect financial data of a sample company listed on the Nigerian Stock Exchange

over a period of 12 years.



3. To review the impact of economic variables that determine the financial performance

of a company that is listed on the Nigerian Stock Exchange.

4. To identify the key elements that contribute to sustainable competitive advantages in
the Nigerian Stock Exchange Market by conducting a systematic review of existing

literature.

5. To develop machine learning models that can accurately analyze a company’s financial
statement and identify companies with sustainable competitive advantage, which will help

investors make informed decisions.

6. To compare the forecasting accuracy of the developed machine learning models with
the traditional financial statement analysis methods currently used in the Nigerian Stock

Exchange Market.

7. To provide practical recommendations for the use of machine learning in financial

statement analysis and forecasting in the Nigerian Stock Exchange Market.

Literature Review & Hypothesis Development
Economic Indicators

The Nigerian stock exchange (NSE) ranks as one of the biggest stock exchanges in Africa,
serving as a barometer for the Nigerian economy. It’s said to have a market capitalization
of N22 trillion as of March 2023, and its stock market direction is strongly influenced by
economic indicators. Investopedia defines economic indicators as a statistical measure of
economic performance that is often referred to as macroeconomic indicators, which are
used by analysts to interpret economic conditions and opportunities in the future. These
indicators provide information on various economic factors such as inflation,
employment, and production, which are critical to policymakers, businesses, and investors
in making informed decisions. Some researchers have conducted studies on the
importance of economic indicators in macroeconomic analysis and forecasting. For
example, Fama and French (1988) examined the relationship between stock returns and

some economic indices such as inflation, dividend yield, and earnings yield. The authors
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discovered that a sizable portion of the variation in stock returns could be explained by

these indicators.

Concerning financial statement analysis, some research gaps need to be addressed. One

of the main gaps in the past study is the limited focus on the effectiveness of economic

indicators in predicting financial distress. The ability of economic indicators to forecast
stock prices and company performance has been the subject of numerous studies, but little
is known about how well these indicators can predict financial distress. A study by Altman
and Sabato (2005) developed the Z-score model, which uses economic indicators to
predict the likelihood of a company going bankrupt. More study is still required, though,

to determine how well economic indicators foretell financial distress.

Finally, it is necessary to conduct research on the impact of new technologies such as
artificial intelligence and big data on financial statement analysis. These technologies can
provide new insights into economic indicators and allow for more accurate predictions of
future performance. A study by Liang et al. (2019) studied the application of machine
learning algorithms to the prediction of future stock prices, however, the influence of new

technology on economic indicators has to be the main focus of future studies.
Gross Domestic Product (GDP)

The Gross Domestic Product (GDP) is a crucial indicator of economic activity in a
country. It refers to the whole amount of products and services produced over some time.
Notably, GDP gives a comprehensive summary of a country's economic well-being,
making it an essential economic indicator. Research studies have demonstrated a direct
and positive relationship between GDP growth and stock market performance. (Siddiqui,
Ahmad, & Ahmad, 2019; Oladipo, Oyewunmi, & Oyinloye, 2021). In Nigeria, GDP
growth rates have been unstable in recent years, with a significant decline in 2020
primarily due to the impact of the COVID-19 pandemic. However, experts predict that the
GDP will recover shortly Oyinloye et al, 2021). Several research papers have examined
the relationship between the Nigerian stock exchange market and GDP, and the majority
have demonstrated a positive relationship. (Olaoye, 2016; Lawal & Yusuf, 2018; Amadi,
2021). This reinforces the importance of paying attention to GDP growth while analyzing

the Nigerian stock exchange market, particularly for investors and financial analysts.



Inflation Rate

The stock exchange market's performance is significantly influenced by the inflation rate,
a crucial economic indicator. Inflation rate denotes a continuous increase in the price of
goods and services over a period of time. It is a significant factor as high inflation can
lead to a decline in the purchasing power of a currency, ultimately resulting in an adverse
effect on the stock exchange market. This has been the case in Nigeria, where the inflation
rate was 17.33% in February 2021 (National Bureau of Statistics, 2021), indicating a
significant decline in consumer confidence and investment. The Nigerian stock exchange
market has been negatively affected by the high inflation rate, as shown in various studies
that have found a negative correlation between the two (Akpan & Udoma, 2016; Yusuf &
Oladipo, 2017; Oyinloye et al., 2021). This implies that while examining the Nigerian

stock exchange market, investors and financial experts have to consider the inflation rate.
Industry Trends

An essential component of financial statement analysis is industry trends, particularly in
the context of the Nigerian stock exchange market. Industry trends offer useful insights
into the economic climate, market dynamics, and competitive environment that impact the

financial performance of organizations within a specific industry.

Multiple studies have investigated the correlation between industry trends and financial
statement analysis in the Nigerian stock exchange market. A study conducted by Alao and
Okunlola (2020) examined the influence of industry changes on the financial per formance
of specific companies in the manufacturing sector through the utilization of financial
ratios. The study determined that industry dynamics, including shifts in customer
preferences, market demand, and competitive factors, exert a substantial influence on the

profitability, liquidity, and solvency of manufacturing enterprises.

Similarly, a study by Adeyemi et al. (2020) examined the correlation between industry
changes and the financial performance of certain firms in the Nigerian stock exchange
market. They employed machine learning techniques to assess the data. The study
discovered that industry trends, including shifts in macroeconomic circumstances,
regulatory policies, and technological advancements, exert a substantial influence on

companies' financial performance. Furthermore, machine learning algorithms such as
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Random Forest and Support Vector Machine proved to be successful in forecasting

companies' financial performance using industry trend data.
Company Size

In analyzing financial statements, the size of the firm must be considered as it offers

valuable information about the company's ability to create profits, handle risks, and

maintain development in the long term. Several studies have been conducted to examine
how company size is a significant factor in analyzing a firm’s financial statement. For
example, a study by Fasan and Gbadebo (2017) examined the influence of firm size on
financial performance using financial ratios of selected firms in the Nigerian stock
exchange market. The study found that larger companies tend to have higher profitability,
liquidity, and solvency ratios than smaller companies. Furthermore, the study identified a
direct relationship between the size of a firm and its financial performance. This implies
that larger companies have a greater ability to handle risks, take advantage of economies

of scale, and maintain long-term growth.
Market Capitalization

Market capitalization is a widely employed measure for evaluating the financial well-
being of companies listed on the Nigerian Stock Exchange (NSE). A business's market
capitalization, which represents the total value of its outstanding shares, is calculated by
dividing the share price of the company by the total number of outstanding shares. When
analyzing financial statements, market capitalization is a crucial component because it

shows the size, liquidity, and growth potential of the business.

The relationship between market capitalization and financial statement analysis in the
Nigerian stock exchange market has been the subject of several studies. Market
capitalization and the performance of companies listed on the NSE between 2012 and
2016 were analyzed by Olaoye and Eriki (2019). According to the study, there is a
significant link between market capitalization and performance, which suggests that larger
companies with higher market capitalizations typically perform financially better than

smaller ones with lower market capitalizations.



Revenue

The company's capacity to earn income from its fundamental business operations is seen
in its revenues, which are an important consideration in financial statement analysis. This
metric is used by analysts and investors to assess the profitability and financial health of
a firm. The revenue figure is usually the top-line number on a company's income statement
and is one of the most important factors in assessing a company's potential for profits.
When revenues are increasing, it generally suggests that a company's business is growing
and expanding, which can result in increased profit and stock prices. Conversely, a
decrease in revenues may suggest that a company is facing difficulties in upholding its
market position or encountering operational obstacles. Multiple research projects have
examined the correlation between revenues and financial statement analysis in relation to

the Nigerian stock market.

Adegbaju and Adaramola (2018) conducted a study to investigate the connection between
financial ratios and corporate performance in the Nigerian banking industry. According
to the study, there is a substantial and positive relationship between the performance of a
company and its revenues, meaning that higher revenues are associated with better
financial performance. Comparably, a study conducted by Adegbite and Adebola (2015)
looked at how corporate governance affected the performance of the Nigerian banking
industry. The research discovered a positive correlation between revenues and financial
performance, indicating that businesses with higher revenues typically had better financial

performance.
Profit Margin

Profit margin is a key financial parameter that investors use to evaluate a company's
financial health. It stands for the percentage of sales income that a company retains
following the payment of all expenses. Investors are typically more interested in
companies that regularly maintain high profit margins compared to those with low profit

margins.

Okpala and Obi (2018) discovered a positive correlation between the profit margin,
returns on equity, assets, and earnings per share of publicly traded companies in Nigeria.
Additionally, they recommended that when choosing an investment, investors should take

profit margin into account. Oladejo and Oluwole (2020) looked at the impact of internal
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variables on the profit margin of firms listed on the Nigerian stock exchange market,
including firm size, liquidity, and leverage. They discovered that while leverage has a
negative impact on profit margin, firm size and liquidity have a positive and substantial

influence.
Earnings per Share (EPS)

EPS, as highlighted by Ogundipe and Idowu (2017), is a crucial factor influencing stock

prices in the Nigerian market. It holds significance for investors as it offers valuable

information about a firm's financial performance and its prospects for expansion. A high
earnings per share (EPS) is a positive indicator for investors since it indicates that the firm
is making more money for each share. When assessing the financial performance of

businesses in the same sector or industry, EPS is frequently used as a benchmark.
Return on Equity (ROE)

Return on Equity (ROE) is a financial metric that is used to evaluate the profitability of a
business. It is computed by dividing net income by equity held by shareholders in the
firm. It quantifies the profitability of a corporation by calculating the ratio of its profit to
its shareholder equity. Several studies have been done on how ROE is related to other
metrics on the financial statement and its determinants. However, despite the extensive
research on ROE, there are still research gaps in this area. For example, further research
is required to investigate the variables that impact Return on Equity (ROE) in various

sectors.
Return on Asset (ROA)

Return on assets (ROA) is a vital metric that quantifies a firm's profitability in relation to
its overall assets. Despite the importance of ROA for financial statement analysis, several
studies indicate that investors may have a limited comprehension of this indicator and its
importance in making investment choices. For example, in a study conducted by Jokhio
and Memon (2018), it was discovered that investors in Pakistan lacked a complete
understanding of the importance of Return on Assets (ROA) in financial statement

analysis. Instead, they preferred to prioritize metrics such as earnings per share and price-
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to-earnings ratios. This lack of understanding of ROA and other financial metrics can

lead to suboptimal investment decisions and potentially negative outcomes for investors.
Stock Price

The stock price is the present market price of a firm's stock, indicating the price at which
investors are willing to purchase or sell shares. The stock price is a vital indicator for
analyzing financial statements and is utilized to evaluate the financial well-being and
prospective growth of banks listed on the NSE. Several studies have been carried out to
examine the relationship between stock price with other variables and what influences it.
Fama and French (1988) looked at the relationship between stock prices and variables that
are specific to a company, like earnings, dividends, and book value. The study discovered
that these variables highly influenced stock prices, with earnings being the most important
factor. Similarly, the relationship between stock prices and macroeconomic factors like
inflation and interest rates was examined in another study by Shiller (1989). According to
the study, inflation was the most significant factor that had a significant impact on stock

prices among macroeconomic variables.
Dividend Yield

Dividend yield is a financial metric that quantifies the proportion of dividends distributed
by a firm in relation to its stock price. Dividend yield is a crucial indicator employed in
the assessment of the financial well-being and profitability of a company, specifically in
the study of financial statements of banks listed on the Nigerian stock exchange market.
As banks in Nigeria are required by law to pay out a minimum of 30% of their net profit
as dividends to shareholders, dividend yield serves as a significant indicator of a bank's

ability to create returns for its investors.

So many studies have been conducted to examine how important this metric is in making
investment decisions. In a study by Elshandidy, Hassanein, and Gaber (2017), they
analyzed how dividend yield affected stock returns on the UK stock market. According to
the study, investors valued companies that paid higher dividends because dividend yield
was a significant predictor of stock returns. Dividend yield was also found to be more
important for small-cap stocks than large-cap stocks by the study's findings. Similarly,
Majeed, Azam, and Amjad (2017) examined the influence of dividend yield on stock

prices in Pakistan. In the research study, companies that paid higher dividends were valued
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by investors because they had a significant positive impact on stock prices through
dividend yield. The study also discovered that companies in the consumer goods and

financial sectors were more interested in dividend yield.

METHODOLOGY

The mixed methodology was employed to achieve a full understanding of this investigation.
This approach comprises both quantitative and qualitative research methods. This method
facilitates a comprehensive analysis of the issue by taking into account both subjective and

objective perspectives.

The quantitative method involves the collection and analysis of numeric data from one of the
companies listed on the Nigerian Stock Exchange market (NSE), GTBank Plc. An in-depth
analysis of the company’s financial statement for a period of 12 years was carried out using the
traditional financial statement analysis method. The qualitative method was used in this thesis

mainly for the literature review.

Previous studies on financial statement analysis and Machine Learning were thoroughly
examined, finding gaps in the literature and posing questions for further studies. This method
was also used to critically examine previous research on the independent and dependent
variables of this subject. It also assessed what researchers have studied with respect to
identifying the sustainable competitive advantage of companies listed on the NSE, thereby
addressing one of the objectives of this study. Finally, this method allowed me to evaluate the

machine learning techniques and models performed in previous studies.
Sampling Method

A non-probability sampling method will be used to sample the thesis topic. The study utilizes
a purposive probability sampling technique to collect data from the financial statements of
Guarantee Trust Bank Limited (GTBank Plc.), which is one of the firms listed on the Nigerian
Stock Exchange Market (NSE). This sampling technique was chosen because the data does not

involve a random selection.

12



Source of Data

Data will be gathered from GTBank Plc, one of the prominent banks in the Nigerian stock
exchange market, using purposive sampling, a non-probability sampling method. In this
instance, GTBank was chosen as a data source because it has the largest financial statement of
banks listed on the stock exchange market. GTBank’s annual reports encompass the metrics
and ratios needed to analyze the data. The data accessible from the company enables us to

determine the sustainability of the firm.
Data Collection

To collect data for this study, a secondary data collection method was used. The data was
collected from Guarantee Trust Bank Limited (GTBank Plc.) financial statement over the

period of 12 years.

Using a 12-year sample size of data from the list of GTBank annual reports, this data would be
used to develop a model and create a trend that the machine learning can follow in order to

forecast the performance of the company.
Data Analysis

The Annual Reports of Guaranty Trust Bank Limited from 2009 to 2022 was analyzed
technically using the horizontal financial statement analysis method and some ratios like Return
to Equity (ROE), Return on Asset (ROA), Net Interest Income, Non-Interest Income, Debt to
equity ratio, Capital Adequacy Ratio, Operating Expenses, Dividend Yield, etc.

Results & Findings

The data we collected for this study encompasses GTBank's annual report from the year 2009
t0 2022, excluding 2010 and 2015. The horizontal financial statement analysis method was used
to traditionally analyze the bank’s financial statement, and the results derived from this analysis

are represented in the table below;

13
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Table (1): Traditional analysis of GTBank Annual Report 2009-2022.

Year Net Interest Non-Interest | Debt- Capital Operatin | Return Retur | Dividen | Earning Stock

Income Income to- Adequac g on non d Yield s per Price
equit y Ratio Expenses Equity Asset share
y (ROE) | (ROA) (EPS)
ratio
200 | 73,468,110 | 40,808,407 25.99% 82% 12% 2.34 1.5% 128 50
9 4.4 % Kobo kobo
201 | 95,522,806 | 48,378,608 23.03% 63% 22% 334 | 8.97% 164 NI12.2
1 1.0 % Kobo 5

201 | 123,098,74 | 44,199,867 | 4.6 24% 0,320r | 30% 526 | 9.87% | N2.90 | N15.7

2 1 32% % 0
201 | 127,857,21 | 49,285,953 | 4.8 | 22.27% | 44.47% | 25.95 449 | 797% | N291 | N21.3
3 5 % % 1
201 | 128,698,83 | 69,022,777 | 4.8 | 21.40% | 53.08% | 25.28 439 | 6.80% | N3.17 | N22.0
4 0 % % 3
201 | 171,027,95 | 139,337,38 | 4.5 | 19.79% | 40.54% | 26.59 485 | 8.16% | N4.31 | N24.6
6 7 0 % % 1
201 | 217,649,61 | 75,794,761 | 3.8 | 25.50% | 45.10% | 27.60 5.70 10.21 N548 | N264
7 9 % % % 4
201 | 188,441,90 | 98,521,378 | 4.3 23.4% | 46.26% | 32.61 6.15 | 7.61% | N5.67 | N36.1
8 7 % % 2
201 | 189,318,02 | 109,749.29 | 4.1 | 20.66% | 42.42% | 28.90 5.65 | 9.30% | N5.95 | ¥30.0
9 9 4 % % 8
202 | 208,932,50 | 123,485,18 | 4.8 | 19.55% | 41.23% | 25.36 4.38 13.16 | N¥6.05 | N22.7
0 3 2 % % % 9
202 0 8,829,354 | 4.41 | 23.83% 6.2% 6.02% | 5.76 11% 28 N27.8
1 % Kobo 3
202 0 2,092,332 | 1.89 | 24.08% | 8.17% 64% 54% 13% N3.01 | N24.3
2 8

When analyzing financial statements, most especially for investment purposes, there are certain
metrics that analysts look out for to determine the best investment. Investors who are not well
informed of financial analysis have been educated to only look out for metrics or ratios like
Earnings per Share, Net Income, Return on Assets (ROA), Return on Equity (ROE), and
Dividend Yield, etc. As important as these ratios are, they are not the only factors that determine

the bank's general state of health, which will aid in its ability to make wiser investment choices.
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In determining the best investment decision, each of these metrics and ratios is evaluated in
accordance with the general guidelines of the industry. The results obtained for each data point

are explicitly explained below:
Net Interest Income

In 2009, the net interest income for GTBank was 73,468,110 out of a total interest income of
N110,889,700. This indicates a high interest income, which means the bank is generating more
revenue from its interest-earning assets than it is paying out on its interest-bearing liabilities.
Of N37,421,590, which is indicative of a wise investment. The financial statement in 2011
reported a net income interest of 395,522,806, reflecting a 30% increase from the previous
year. The net interest rate increased in the following year, 2012, by 28.8%, the annual report

recorded ¥123,098,741 as total Net interest income.

However, the net interest income didn’t reflect much increase in 2013 and 2014, it grew slightly
from :127,857,215 to :128,698,830, reflecting an increase of 3.9% and 0.66% respectively.
This is due to the fact that the bank had little revenue from interest on loans and securities, and
it had few expenses to pay on its interest-bearing liabilities, like deposits and borrowings. The
net interest income picked up in 2016 by 32.89%, with the total net interest income being
N171,027,957. In 2017, the net interest income grew from ¥171,027,957 to :217,649,619,
representing a 27.3% increase and the highest metric in our data set. The results from 2018 to
2022 are represented below in the bar chart. There was a 0.46% increase from 2018 to 2019
and a 10.36% increase from 2019 to 2020. However, the financial statements of the bank in

2021 and 2022 did not reflect any net interest income.

Figure 1: GTBank Plc. Net Income Interest 2009 -2022
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Non-Interest Income

As established earlier, Non-interest income is the revenue a financial institution earns from
activities other than borrowing and lending money. These other sources of revenue could be
generated from fees like commission income, trade gains, insurance income, etc. The Non-

Income Interest derived for this study is represented in the figure below.

Figure 2: GTBank Plc. Non-Interest Income 2009-2022

aEst
Fefi it

2002 2011 2012 2013 2014 2016 2017 2018 2019 2020 2021 2022

The bank’s non-interest income amounted to 340,808,407 in 2009, and in 2011, their annual
statement reported ¥N48,378,608 as Non-interest income, reflecting an 18.6% increase.
However, this metric reduced by 3.7% in 2012 and picked up again by 11.5% and 40% in 2013
and 2014, respectively. In 2016, the non-interest income increased from ¥69,022,777 in the
previous year (2014) to :¥139,337,380, reflecting more than a 100% increase. This increase
might not reveal the accurate picture of the data due to the year gap of 2015 in our data set, this
year gap is one of the limitations faced in this study, which will be discussed later on in this

study.

This metric decreased in 2017 with a decrease of 45.6%, which means that the bank could not
generate as much alternative income as in the previous year. In 2018, the bank generated
N95,521378 revenues and ¥109,749,294 in 2019. The non-interest income grew by 12.5%,
generating an income of 3¥123,485,182 in 2020. GTBank Plc. Annual reports in 2021 and 2022
reported a very low non-income statement income of ¥8,829,354 and §2,092,332.
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Debt-to-Equity Ratio

A company's debt-to-equity ratio quantifies the extent to which it is using its own resources to
finance its operations instead of borrowing from others. Analyzing a debt-to-equity ratio for
investment purposes helps us identify companies that are highly leveraged and higher risk. The
ideal D/E ratio for a bank should be from 1.5 — 2.0; any ratio higher than this means that the

company is highly leveraged.

The graph below represents the D/E Ratio of GTBank Plc from 2009 - 2022. For this analysis,
the company started off with a high risk ratio of 4.4. Considering the banking industry's ideal
rate of 1.50 - 2.0, the 2009 ratio was a bad indication of the bank's annual report that
year. Moreover, since financial institutions borrow money to lend money, they tend to have a
higher D/E Ratio, but according to the Central Bank of Nigeria (CBN), the ideal D/E Ratio for
the financial sector should be 4%. This ratio measures the firm’s financial leverage, i.e., for

every amount of equity it shareholders own, the bank owes ¥4.4.

In 2011, the firm’s annual report reflected a low D/E Ratio of 1%, i.e., a debt of N1 for every
amount of equity the bank shareholders own. This ratio is within the scope of the industry’s
acceptable rate, therefore, the annual report for the year was not highly leveraged. From 2012
to 2021, the company’s D/E Ratio was highly leveraged, the ratio fluctuated within 4.1 to 4.8
but with the exception in 2017. In 2017, the rate was 3.8, which is above the ideal ratio for
financial institutions but below the set rate from the Central Bank of Nigeria (CBN). In this
case, I decided to follow the generally accepted industry ratio to make a decision that the D/E
Ratio is high risk. However, the 2022 D/E Ratio was 1.89, which indicated a low risk and was

good for making investment decisions.

Figure 3: GTBank Plc. Debt to Equity ratio 2009-2022

Debt to equity ratio

2000 2005 2010 2015 2020 2025
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Capital Adequacy Ratio.

A capital adequacy ratio of 25.99% in 2019 denotes an excellent financial position of the bank.
This denotes that GTBank has the ability to absorb losses with its capital if any arise. According
to the Central Bank of Nigeria (CBN), all Nigerian banks with an international authorisation,
including GTBank, are expected to have at least a 15% capital adequacy ratio. The bank had
more than the required rate in all 12 years’ data set for this study, which could be attractive to
the investors because they are sure their investment would be safe to some extent if any crisis
or liquidation arises. The figure below gives a graphical representation of the capital adequacy

ratio for 12 years.
Figure 4: GTBank Plc. Capital Adequacy Ratio 2009-2022
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Operating Expenses

Operating expenses are the financial metric that evaluates the ongoing operational activities of
an organization. High operating expenses mean that the company may have difficulty
generating profits. This can influence the decision of the investors, they will consider the
negative effect this will have on the firm’s profitability and also its cash flow. A high operating
expense can have a negative impact on the firm’s cash flow, making it difficult for the firm to
pay dividends to shareholders. GTBank’s operating expenses from 2009-2022 are represented

in the bar chart below:
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Figure 5: GTBank Plc. Operating Expenses 2009-2022
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Return on Equity

Return on Equity is a financial metric that calculates the profit made per unit of shareholder
stock in order to quantify the profitability of a business. ROE is a measure of a firm's capacity
to create returns from the investments made by its stakeholders in an efficient manner. This
metric is one of the most important indicators investors look out for while making investment
decisions. A high return on equity (ROE) signifies that the company is efficiently producing
greater profits from the capital invested by its investors. Although ROE varies from sector to

sector, a good return on equity rate should range from 15% - 20% and above.

In 2009, the Return on Equity for this year was 12%, which does not indicate a good investment;
it could mean that the company did not use the shareholders’ investment efficiently. ROE from

2011 to 2022 was above 15%, which will be very attractive for potential stakeholders.
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Figure 6: GTBank Plc. Return on Equity 2009-2022
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Return on Assets

Return on Assets is an assessment of how well a business uses its earnings to make more profits.

A high percentage of this ratio indicates how efficiently the company’s management is in

handling its balance sheet to make a profit. According to Investopedia, a ROA of more than

5% or more is considered good, while more than 20% is considered excellent. The graph below

presents the Return on Equity of GTBank Plc over a 12-year financial period.

Figure 7: GTBank Plc. Return on Asset 2009-2022
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4.1.8 Dividend Yield

Dividend yield is a financial ratio that quantifies how much an investor would earn from an
investment based only on the dividend payments from the organization. This metric is one of
the most important things an investor looks for when making an investment decision. Investors
who do not have adequate financial knowledge are taught to look out for this metric to make
their decision when buying a stock. The chairman of an organization will usually declare the

year’s dividend yield in the annual general meeting, and it will be stated in the annual report.

Some investors evaluate stocks based on only the dividend yield, which is not advisable because
a dividend can reduce or even be eliminated if the stock price declines. This proves the
importance of this study. Having a trained machine learning program to accurately predict the
best investment while carefully evaluating each metric will eliminate bad investment decisions.

The linear graph below shows the dividend yield of GTBank Plc from 2009 — 2022.
Figure 8: GTBank Plc. Dividend Yield 2009-2022
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Earnings per Share

The Earnings per Share is a vital indicator for stockholders as it assesses the bank’s profitability
per share. A higher earnings per share (EPS) signifies that the bank is making more money for
every outstanding share of stock. For example, in 2009, on the graph below, the EPS was 128

Kobo, i.e., upon every outstanding share, 128 Kobo profit is earned.

Although this metric is not enough to determine a firm’s profitability, Investors are able to
make well-informed decisions with the metric when compared with the EPS of other companies

in the same industry.
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Figure 9: GTBank Plc. Earnings Per Share 2009-2022
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Stock Price

The stock price on the Nigerian Stock Exchange (NSE) represents the current market value of
the bank's shares. A higher stock price shows that the market has confidence in the bank’s
prospects and financial performance. GTBank’s stock price experienced a steady increase from
2009-2018 and fluctuated from 2019-2022, which could be due to investors' sentiment and

market conditions.

Figure 10: GTBank Plc. Stock Price in Naira
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DISCUSSIONS

The primary objective of this study is to create a machine-learning model that will
transform financial statement analysis from its traditional methods and to predict a
company’s financial health or profitability to enhance well-informed investment
decisions. To create this model, this study used supervised machine learning, which means

that our model will have a baseline understanding of what the correct output should be.

In order to get a supervised dataset for our machine learning, it was necessary to first
analyze the financial statement traditionally to train the machine to predict on its own. To
achieve this, the table below represents my response to each of the metrics analyzed in
accordance with the financial industry's overall acceptable rate. The last column title,

b

“Decision,” is to give the machine learning algorithms the final decision on a year’s
financial report, to either invest or not to. The tick sign (V') indicates a positive sign and
to invest, while the cross-out sign (X) means negative and not to invest. Training the

machine with this data has to be done in a language the machine understands, i.e., Binary

language, so this data was input to the machine learning algorithms used in 1 and 0, 1

represents the positive (V) sign while 0 for the negative (X) sign.
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Table 2: Decisions for Traditional Financial Statement Analysis

Yea Net Non- | Debt | Capital | Operati | Retur | Retur | Divide | Earnin | Decisi

r Intere | Intere | -to- | Adequa ng non non nd gs per on
st st equit | cy Ratio | Expense | Equit | Asset Yield share
Incom | Incom y S y (ROA (EPS)
e e ratio (ROE )
)

200 v v X v X X X X v X
9

201 v v v v v v X v v v
1

201 v v X v v v v v X v
2

201 v v X v v v X v X v
3

201 v v X v v v X X v v
4

201 v v X v v v X v v v
6

201 v v X v v v v v v v
7

201 v v X v v v v v v v
8

201 v v X v v v v v v v
9

202 v v X v v v X v v v
0

202 X X X v v X v v X X
1

202 X X v v v v X v X X
2

The image below is the representation of the prediction of this study's result from the four
ML algorithms used. Each of these algorithms was running on every instance of our data,
i.e., trained to predict the result of all the financial metrics used for this study. On the
extreme left of this image is the ML algorithms and the accuracy of their readings. As
mentioned earlier, binary numbers were used to ascertain the results obtained from the
traditional financial analysis performed. The binary number “1” denotes a positive result

of “To Invest” and the binary number “0” symbolizes a negative result of “Not to Invest”.
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The first four columns represent the accuracy of reading of Random Forest, kNN, Logistic
Regression, and Naive Bayes. In 2009, the final decision made on that year’s analysis was
not to invest, i.e., 0 in binary. Random forest predicted to invest, i.e., “1”, with a degree
of accuracy of 0.57, K nearest neighbor predicted to invest with 0.80 degree of accuracy.
However, Logistic Regression predicted not to invest with a degree of accuracy of 0.58,
while Naive Bayes also predicted not to invest with 0.86 degree of accuracy. This
algorithm both got the prediction correctly, but Naive Bayes has the highest rate of
prediction accuracy. For 2011, the investment decision was to invest; all the algorithms
predicted correctly for this year. This prediction was carried out through all instances in
the dataset of GTBank Plc, the algorithms predicted the result accurately with a few
confusion matrices. The result obtained from this experiment proves that the machine
learning model was learning well, and it supports the hypothesis that there is a positive
relationship between the adoption of the machine learning technique, the level of accuracy

of financial statement analysis, and forecasting in the Nigerian stock exchange market.

Additionally, there are five machine learning metrics to examine the level of prediction

accuracy of our algorithms.

1. AUC (Area under the ROC Curve): AUC is a common indicator used to estimate
the discriminatory ability of a classification model. It measures the area under the
Receiver Operating Characteristic (ROC) curve. A perfect AUC score is 1.000,
which means the model has a perfect ability to differentiate between the classes.
An AUC of 1.000 indicates that the model's predictions are completely accurate.
As shown in the image below, the AUC outputs for all models in this study were
1, which means all our ML models were able to distinguish between the classes

and predict accurately.

2. CA (Classification Accuracy): Classification accuracy quantifies the percentage
of occurrences properly classified out of all instances. In this case, kNN has a
classification accuracy of 0.750, which means it correctly classified approximately
75% of the instances, while Random Forest correctly classified all instances by

approximately 91.7%.

3. F1 Score: The F1 score is the harmonic mean of precision and recall. It strikes a
balance between recall (the number of actual positive cases that were accurately

predicted) and accuracy (the number of predicted positive instances that were truly
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positive). With an F1 score of 0.911, Random Forest exhibits a strong balance

between recall and precision.

4. Precision: The ratio of accurately predicted positive instances to all expected
positive instances is known as precision. It assesses how well the model avoids
generating false positive results. A precision of 0.925 means that 92.5% of

instances predicted as positive were positive.

5. Recall: Recall is a metric that quantifies the proportion of accurately predicted
positive cases to all actual positive instances. It is sometimes referred to as
sensitivity or true positive rate. With a recall of 0.917, the model was able to

accurately identify 91.7 percent of the real positive events.

The figure below represents the rate of accuracy for each metric; each bar on the chart
shows how accurately the ML algorithms predicted the result. The major limitation in the
study is the limited availability of data; due to this, we could not get a wider range of
results for his experiment, however, it does not detract from the purpose of the study. The
chart below supports the hypothesis that the accuracy of financial statement analysis and
forecasting using machine learning algorithms is influenced by the type of machine

learning algorithm used.

Figure 11: ML Metrics Rate of Accuracy.

Machine Learning Metrics

B knN W Random Forest M Logistic Regression Il Naive Bayes

1 1 1 1 1 1 1
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Target class: (Average over classes)

Model AUC CA F1 Precision Recall
KMNN 1.000 0750 0.643 0.562 0.750
Random Forest 1.000 0917 0.911 0.925 0.917
Logistic Regression  1.000 1.000 1.000 1.000 1.000
Naive Bayes 1.000 1.000 1.000 1.000 1.000
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Confusion Matrix Tue Aug 08 23, 12:48:31

Confusion matrix for Logistic Regression (showing number of instances)

Predicted
0 1
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3 9

z
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-

Confusion Matrix

The result above represents the confusion matrix, which examines the rate of false-
positive (the number of false samples but the ML model categorized as positive) and false-
negative (the number of false samples but the ML model categorized as negative) (Kordi
Ghasrodashti, Helfroush and Danyali, 2017). For example, Naive Bayes did not have a
confusion matrix, the model predicted all 12 instances accurately, 3 “Not to invest”
predictions, and 9 “To invest” predictions. This result corresponds with the financial

analysis carried out traditionally.

Random Forest had one false-positive confusion matrix, the model predicted an instance
that was “Not invest” as “To invest”. kNN had three false-positive confusion matrices; it
predicted 3 instances out of 12 inaccurately, which indicates that it is not a good
classification model. However, Logistic Regression also had a perfect prediction. It
classified and predicted all instances accurately. In this instance, Naive Bayes
and Logistic Regression were the models with the perfect classification; the two other
models had very few false positives, and this indicated that all our models could classify
accurately. This rejects the second hypothesis of this study, which states that there is a
significant difference between the performance of traditional financial statement analysis
methods and machine learning algorithms in forecasting stock prices in the Nigerian stock

exchange market.
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CONCLUSIONS

This study has delved into the realm of machine learning for financial statement analysis and
forecasting within the context of the Nigerian Stock Exchange market, focusing on GTBank
Plc. The overarching objective of this thesis was threefold: firstly, to predict the financial health
and profitability of the company, thereby facilitating well-informed and data-driven investment
decisions; secondly, to lower investors' risk of financial loss on the Nigerian Stock Exchange;
and lastly, to progress machine learning's use in finance by creating a model that can replace

traditional methods for financial statement analysis.

To achieve these objectives, we began by employing traditional methods of financial statement
analysis, relying on the comprehensive annual reports of GTBank Plc. This initial analysis
provided valuable insights into the company's financial standing, which served as the

foundation for the subsequent development and evaluation of machine learning models.

The four machine learning algorithms chosen for this thesis, Random Forest, K-Nearest
Neighbor, Logistic Regression, and Naive Bayes, were systematically applied and assessed.
Each algorithm brought its own strengths and limitations to the table, contributing to a well-
rounded understanding of their efficacy in predicting financial outcomes. The results were
promising, with the models demonstrating a capacity to offer valuable predictions regarding

GTBank Plc's financial health and profitability.

The predictive power of these models is crucial in enhancing investment decision-making
processes. Investors can now leverage these machine learning models to make informed
choices, thus mitigating the risks associated with financial investments in the dynamic Nigerian
Stock Exchange market. The reduction of financial losses is particularly significant in a market
as dynamic and complex as Nigeria's, where economic and geopolitical factors can impact stock

prices swiftly and unpredictably.

Furthermore, the successful development and adoption of machine learning models in this study
enhances the field of financial analysis as a whole. By showcasing the effectiveness of these
models in predicting financial outcomes, we advocate for the integration of machine learning
techniques into financial analysis practices. This advancement stands to revolutionize
traditional methods and bring about a new era of efficiency, accuracy, and adaptability in

financial decision-making.
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In essence, this thesis serves as a testament to the potential of machine learning in financial
statement analysis and forecasting within the Nigerian Stock Exchange market. The application
of these models not only benefits investors by providing valuable insights and reducing risks
but also contributes to the ongoing evolution of financial analysis methodologies. As
technology continues to progress, embracing machine learning in finance becomes imperative
for staying ahead in an increasingly competitive and dynamic market environment. The findings
of this study, centered on GTBank Plc, provide a foundation for future research and
implementation of machine learning in financial markets, clearing the path for a more informed

and data-driven method of making investment decisions.
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