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Abstract

Corporate Social Performance plays a prominent role in enhancing its ability to optimally
exploit available opportunities. Therefore, the study aims to measure and analyze the impact
of social performance on investment efficiency. The study population consists of industrial
companies listed on the Iraq Stock Exchange. A sample was taken from this population, with
the sample size amounting to (4) industrial companies listed on the Irag Stock Exchange.
The selected time series consisted of (6) years, i.e., from (2018) to (2023). The Eviews10
program was used for analysis and hypothesis testing. A set of conclusions were reached,
the most important of which is that the social performance of the industrial companies in the
study sample improves their reputation, in addition to conferring societal legitimacy. This
leads to attracting investors and, consequently, improving their investment efficiency. Based
on the conclusions, a set of recommendations were made, most importantly: The researchers
recommend that the industrial companies in the study sample formulate and implement clear
strategies related to social aspects, focusing heavily on several aspects and issues of priority
to Iragi society (such as employment, environment, and education), as well as effectively
communicating their achievements to attract investors and build reputations.

Keywords: Corporate Social Performance, Investment Efficiency, Financing
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Introduction

A corporate Social Performance plays a prominent role in maximizing its ability to survive
and continue. The concept of corporate social performance aligns with the current calls of
governments, organizations, institutions, and societies. These calls focus on environmental
conservation and avoiding excessive consumption of raw materials to achieve corporate goals.
Furthermore, companies seek to eliminate unemployment by employing workers, while also
refraining from engaging in prohibited activities and using products that harm humans and the
environment. Therefore, a company's concern for customers and the environment positively
impacts the exploitation of available investment opportunities. The global trend, through
organizations, institutions, and centers, toward environmental conservation and the protection
of natural resources has created constraints on companies, which has subsequently led these
companies to change their philosophy and approach to work. Furthermore, investing in areas
related to sustainability (green investing) can enhance a company's competitiveness and thus
maximize its returns. The problem of the study was represented by the low investment
efficiency of Iragi industrial companies and its impact on their inability to compete and thus
survive and continue. The importance of the study stems from the importance of the topics it
addressed, which are current topics, in addition to the mechanisms it provides that can be
adopted to enhance the ability of Iraqi industrial companies to achieve their goals (maximizing
returns, competition and continuity).

1- Study methodology
1-1 Study problem

A company's ability to survive and continue depends on the extent to which its decisions
are integrated. For example, the availability of funds in sufficient quantities and at the
appropriate time does not absolutely mean that the company will achieve its goals unless it
possesses the ability and competence to direct these funds toward areas that maximize its
returns. Therefore, it can be said that a company's investment efficiency plays a prominent role
in enhancing the company's ability to compete, and thus its survival and continuity. Therefore,
a company's decreased efficiency in exploiting investment opportunities will cast a shadow
over the company's overall position in the market. Consequently, a low level of investment
efficiency (in light of intense competition) may lead to a gap between two important decisions
(financing and investment). This will ultimately lead to a company's inability to survive and
continue, leading to its exit from the market. A review of reports issued by the Iraq Stock
Exchange reveals the decline in the investment efficiency of many Iragi industrial companies.
In light of the above, the study's problem can be framed around the following questions:

1-What is the impact of a corporate Social Performance on investment efficiency?
2-What is the level of investment efficiency of the industrial companies in the study sample?

3-How can the corporate Social Performance be used to improve its investment efficiency?

1-2 Study objectives
15



The study aims to achieve a number of objectives, including:

1-Measuring and analyzing the impact of a corporate Social Performance on investment
efficiency.

2-Determining the level of investment efficiency of the industrial companies in the study
sample and then guiding these companies to achieve their goals.

3-Formulating appropriate mechanisms to enhance investment efficiency through a
company's social performance.

1-3 Hypothetical study plan

The study plan is the framework that shows the relationship between the study variables. In

addition, the hypothetical study plan is the mirror that reflects the indicators adopted in
measuring the study variables. The following figure (1) shows the hypothetical study plan:

SCOPR TAG
CSP . IE
e

Fig 1. Hypothetical study plan
1-4 Study hypotheses
1-(HO-1): There is no significant effect of corporate social performance on asset growth.
2- (H1-1): There is a significant effect of corporate social performance on asset growth.
3-(H0-2): There is no significant effect of corporate social performance on sales growth.
4- (H1-2): There is a significant effect of corporate social performance on sales growth.

1-5 Study community and sample

The study population consists of industrial companies listed on the Irag Stock Exchange. A
purposive sample of these companies was selected based on several criteria, including
continued operations during the period (2018-2023), and the availability of data in reports and
bulletins issued by the Irag Stock Exchange and the Securities Commission. The table below

represents the study sample.
16



Table 1. Firm study sample

. Establishing | Listing | Capital at Firm
Name Firm Code Date Date Listing Address
Iragi Carpets and Furnishings ITC 1989 2004 500000000 | Baghdad
Iragi Dates Manufacturing and Marketing | [IDP 1985 2004 | 17250000000 | Baghdad
Al-Mansour Pharmaceuticals Industries | IMAP 1989 2004 330000000 | Baghdad
Baghdad Soft Drink IBSD 1989 2004 | 10000000000 | Baghdad

Source: Financial reports issued by the Iraq Stock Exchange.

2- The theoretical framework of the study

2-1 The concept of corporate social performance

The concept of corporate social performance (CSR) has recently emerged and gained
widespread attention among academics and relevant institutions (such as CSR rating agencies
and data providers). It is a multidimensional concept that primarily covers three aspects related
to environmental, social, and governance (ESG) issues (Lahouel et al., 2021,p 1). CSR is a
fundamental concept that focuses on sustainable outcomes (Veltri et al., 2021, p1664).
Similarly, CSR relates to companies developing processes that enhance their interactions with
stakeholders to ensure sustainable outcomes (Igbekoyi et al., 2021, p3). Social performance
refers to the outcomes of CSR strategies, which are primarily determined by the social and
environmental dimensions. The social dimension takes into account all aspects related to
reputation and the relationships that companies are able to establish with stakeholders, while
the environmental dimension considers a company's commitment to protecting the
environment for future generations (Nirino et al., 2022, p 1996). The corporate Social
Performance is a tool for legitimacy as well as the company's commitment to all stakeholders
(Pérez-Cornejo et al., 2023, p283).

Corporate social performance is defined as “the set of social responsibility principles, social
responsiveness processes, policies, programs, and tangible results adopted by a company in
relation to its community relations” (Lahouel et al., 2021, p1). (Jiang et al., 2024, p15733)
defines corporate social performance as a set of activities and processes that create a balance
between sustainable corporate growth and community protection. (Bhattacharya et al., 2022,
p38) defines corporate social performance as a multidimensional measure of a company’s
impact on stakeholders, including adherence to environmental, social, and governance (ESG)
standards, transparency in reporting, and integration of sustainability into the core business
model. (Gillan et al., 2021, p5) defines corporate social performance as the quantitative and
qualitative assessment of how a company manages its relationships with society and customers,
including environmental performance, equality, human rights protection, and ethical
compliance in accordance with legal requirements.

2-1-1 Measuring the corporate social performance
A corporate Social Performance is measured by the ratio of social costs to operating profit.
The higher the costs compared to operating profit, the weaker the social performance. This
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ratio is calculated using the following equation: (Jones & Wicks, 1999) (Al-Shammari & Al-
Saidi, 2020), (Alnajem, 2022)

SC

CSP = %

Where:
CSP: Corporate Social Performance.
SC: Social Costs.

OP: Operating Profit
2-2 The concept of investment efficiency

Investment is one of a company's core financial activities, significantly impacting its
production, management, and long-term development. This has made the concept of
investment efficiency one of the most important concepts, occupying a wide space both in
academic circles and at the corporate level (Lietal., 2024, p9) (Wu et al., 2023, p9). Investment
efficiency is one of the most important factors affecting corporate financing and future growth
(Linetal., 2023, p 6). Investment efficiency reflects a company's ability to allocate its financial
resources (capital) toward projects and investments that generate the highest expected return,
exceeding their financing costs. This efficiency is achieved through a systematic evaluation
process of available opportunities, focusing on maximizing NPV while ensuring optimal use
of assets. Thus, the company ensures the highest possible value for shareholders in the long
term by selecting the most profitable investments commensurate with its risks (Grant, 2003).
Investment efficiency is related to how companies choose to invest, as deviations from optimal
investment represent a decrease or increase in investment. The importance of understanding
investment choices has led to the emergence of a large body of literature on investment
efficiency over the past two decades (Hmed & King, 2025, p 451).

Fama (1970, p 384) defines investment efficiency in the context of financial markets as
the state in which the prices of traded securities fully and immediately reflect all relevant
available information, making it impossible to consistently achieve above-average profits after
accounting for risks and transaction costs. Meanwhile, (Brealey et al., 2020, p 4) defines
investment efficiency as management's ability to select and implement projects that generate
returns that exceed the cost of capital, thereby maximizing the value of the company. (Ross et
al., 2019, p 13) defined investment efficiency as the optimal allocation of a company's
resources (capital) across available investment opportunities, with the goal of achieving the
highest possible return commensurate with the acceptable level of risk, without wasting
resources on projects with a non-positive net present value (NPV). (Koller et al., 2020, p 25)
defined investment efficiency as a company's ability to generate the maximum possible value
from each unit of invested capital. This is achieved by focusing on projects that offer the
highest economic return (such as economic profit or economic value added (EVA)) after
covering the entire cost of capital, including the cost of equity.

18



2-2-1 Measuring investment efficiency
Investment efficiency is measured by the following indicators: (Advani, 2014)

1- Asset growth: Asset growth at the company level is the percentage change in the book
value of total assets (Wen, 2019). Asset growth is calculated using the following equation:
(Gray & Johnson, 2011)

TAt - TAt—l
TA¢—4

TAG, =
Where:
TAGt: Asset growth in period t
TAt: Total assets in period t
TAt-1: Total assets in period t-1

2-Sales growth: Sales growth is one of the most important factors affecting companies’
performance (Lee et al., 2020). Sales growth represents the percentage change in sales value
(Irfan et al., 2017). Sales growth is calculated using the following equation: (Melananda &
Sari, 2024).

Where:
SGt: Sales growth in period t.
St: Sales in period t.
St-1: Sales in period t-1.
3- Results and their discussion
3-1 The normal distribution test

The normal distribution test is used to ensure the accuracy of the data (valid for statistical
analysis) and according to the study indicators. The (Jarque-Bera) test will be used to test the
normal distribution. Table (3) below shows the results of the normal distribution test.

Table 2. Results of the normal distribution test for the study indicators

CSP csp 01 Jcsp 02 [cspo3 |cspo4 |
Std. Dev. 0.011451 | 0.009752 |0.000708 |0.007299 |
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Jarque-Bera | 0.395348 |[0.733807 |0.939888 |0.285897 |
Probability | 0.820637 |0.692876 [0.625037 |0.866799 |
TAG TAG 01 [TAG 02 [TAG 03 [TAG 04 |
Std. Dev. |0.353872 [0.131760 [4.302123 |0.082469 |
Jarque-Bera | 3.559797 | 1.998097 |3.320684 |0.736731 |
Probability |0.168655 |0.368230 |0.190074 |0.691864 |
SG SG 01 SG 02 SG 03 SG 04 |
Std. Dev. | 0.415519 [1.510945 [0.670511 |0.086085 |
Jarque-Bera | 2.440220 | 2.863879 |0.280613 |[0.973149 |
Probability | 0.295198 |[0.238845 [0.869092 |0.614729 |

Source: Prepared by the researchers based on the outputs of the (Eviews 10) program.

According to the approved study indicators, it is clear from Table (3) above that all data
were normally distributed, as the probability value of (Jarque-Bera) indicates that it is greater
than (0.05) for all companies, and the standard deviation values were low for most companies.

3-2 unit root test
The unit root test is performed on the panel data to determine whether the time series is
stationary or non-stationary. Table (4) below shows the test results.
Table 3. Unit root test

Indictor | Method Statistic Prob.

CSP Levin, Lin & Chu | -15.3575 0.0000
TAG Levin, Lin & Chu | -18.7434 0.0000
SG Levin, Lin & Chu | -10.7552 0.0000

Source: Prepared by the researchers based on the outputs of the (Eviews 10) program

It is clear from the results of Table (4) above and according to the type of test adopted that
the time series data were stationary at the level, as the value of (Prob) was less than (0.05) for
all indicators.

3-3 Testing study hypotheses

1-Analysis and testing of the first hypothesis: There is no significant impact of the corporate
Social Performance on asset growth.

Table 3. Results of testing the impact of social performance on asset growth

Dependent Variable: TAG_?

Method: Pooled Least Squares

Date: 06/27/25 Time: 13:47

Sample: 2018 2023

Included observations: 6
Cross-sections included: 4

Total pool (balanced) observations: 24

Coefficient Std. Error
20

Variable t-Statistic  Prob.



C 0.996970 0.246108 4.050938 0.0012
CSP 0.327273 0.135364 2.417718 0.0238

R-squared 0.894221
Adjusted R-squared 0.834434
S.E. of regression  0.204918
Sum squared resid  0.587879
Log likelihood 10.45694
F-statistic 13.87973
Prob(F-statistic) 0.000016

Source: Prepared by the researchers based on the outputs of (Eviews10)

The results of Table (5) above show that the explanation coefficient reached (0.89),
indicating that the corporate Social Performance explains (0.89) of the change in asset growth.
Furthermore, the significance of the model reached (0.000), which is less than (0.05),
indicating that the model is significant. The results of Table (5) above also indicate that the
beta coefficient for social performance reached (0.33), which is significant at the significance
level of (0.05), indicating the acceptance of the alternative hypothesis.

2- Analysis and testing of the second hypothesis: There is no significant impact of the
corporate Social Performance on sales.

Table 4. Results of testing the impact of social performance on sales growth

Dependent Variable: SG_?

Method: Pooled Least Squares

Date: 06/27/25 Time: 14:13

Sample: 2018 2023

Included observations: 6
Cross-sections included: 4

Total pool (balanced) observations: 24

Variable CoefficientStd. Error t-Statistic  Prob.
C 3.737879 0.462119 8.088568 0.0000
CSP 0.690909 0.254174 2.718251 0.0167
R-squared 0.792727

Adjusted R-squared 0.659481
S.E. of regression  0.384775
Sum squared resid  2.072727
Log likelihood 4.664262
F-statistic 5.949318
Prob(F-statistic) 0.001662

Source: Prepared by the researchers based on the outputs of (Eviews10)

The results of Table (6) above show that the explanation coefficient reached (0.79), which
indicates that the corporate Social Performance explains (0.79) of the change in sales growth.
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In addition, the significance of the model reached (0.001), which is less than (0.05), which
indicates that the model is significant. The results of Table (6) above also indicate that the beta
coefficient for social performance reached (0.69), which is significant at a significance level
of (0.05), which indicates the acceptance of the alternative hypothesis.

4- Conclusions and recommendations
4-1 Conclusion
Based on the results obtained, the following conclusions were reached:

1-The social performance of the industrial companies in the study sample improves their
reputation, as well as conferring social legitimacy. This leads to attracting investors and,
consequently, improving their investment efficiency.

2-Positive impact of social performance on asset growth is established, as industrial companies'
commitment to aspects related to social standards reduces their operational and legal risks
(protests, sanctions), which leads to stable cash flows and enhanced investor confidence, which
positively impacts asset growth.

3-Positive impact of social performance is established on sales growth, meaning that
investment in several aspects (employee training, environmental protection projects, local
community support) contributes significantly to building effective human and social capital,
as well as creating a stable work environment. This positively impacts productivity and
supports the implementation of long-term investment projects (environmentally friendly
investment), which leads to sales growth.

4-Companies’ orientation towards formulating a clear strategy related to society and the
environment enhances the competitiveness of these companies in the Iragi market and makes
them more attractive to strategic partners and more capable of obtaining affordable financing,
which maximizes their returns (integration between financing and investment).

4-2 Recommendations

1- The researchers recommend that the industrial companies in the study sample formulate and
implement clear strategies related to social aspects, focusing heavily on several aspects and
priority issues for Iraqi society (such as employment, environment, and education), as well as
effectively. communicating their achievements to attract investors and build reputations.

2-The industrial companies in the study sample should focus on incorporating non-financial
risks (social and environmental risks) into their risk management systems and programs, as
well as disclosing their social and environmental performance in their reports to enhance
customer confidence and subsequently improve their ability to invest (grow their assets)

3-The researchers recommend that the industrial companies in the study sample should focus
on investments related to social and environmental aspects that create long-term shared value
for the company and society, such as smart cities, employee skill development, energy
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efficiency, and pollution reduction. This will achieve operational savings and support
investment efficiency (sales growth).

4-The need for the Securities Commission and regulatory authorities to build and develop a
regulatory and incentive structure and framework (such as a guide or conditional tax
incentives) that encourages listed companies to adopt and disclose standard social
responsibility practices, in order to enhance market transparency and a culture of responsible
investment.
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Abstract

The research aims to analyze and present the reality of financial inclusion and electronic
payment through access, payment and quality indicators and its developmental role in the
Iragi economy, financial inclusion is a cornerstone of international development policies and
this is due to the fact that six out of seventeen sustainable development goals are related to
financial inclusion, and financial inclusion is to ensure the provision of financial services to
all members of society, especially marginalized and disadvantaged groups in an easy,
affordable and high-quality manner and to increase the beneficiaries of services and products
because it has a significant impact on improving growth opportunities, sustainable
development, stability and financial sustainability.

In order to achieve the research objective, the descriptive-analytical approach was adopted
to analyze the research variables by relying on data issued by official authorities and
academic references on the subject. One of the most important findings of the research is
that the indicators of financial inclusion and electronic payment in Irag were not at the
required level, which emphasizes the actual and real need to enhance and develop the factors
that support and contribute to the growth of financial inclusion to achieve the goals of
sustainable development and benefit all individuals without exception.

Keywords: Sustainable development, financial inclusion, e-payment, Iraq.
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Introduction

Financial inclusion is one of the modern terms on the economic and banking level, and
depends mainly on key elements related to financial stability and integrity on the one hand,
and consumer financial protection on the other.

Financial inclusion and development meet in many points, the most important of which is
providing a better life for individuals and providing services easily and with high quality,
especially for the poor classes , and financial inclusion expresses the extent to which financial
and banking services reach the largest number of the population and has become one of the
goals sought by international financial institutions such as the World Bank, the Arab Monetary
Fund and the International Alliance for Financial Inclusion organization to integrate all groups
of society into the financial system.

Research issue: The research question is whether the indicators of financial inclusion and e-
payment in Iraq are at the required level and achieve developmental goals for individuals,
companies and financial and banking institutions.

Importance of the research: Financial inclusion is an important topic and a priority for
financial institutions in all countries of the world because it works to achieve financial stability
and sustainable development by providing financial and banking services to various members
of society.

Objective of the research: The research aims to clarify the concept of financial inclusion and
its developmental role by analyzing the indicators of financial inclusion and their relationship
as one of the important tools in achieving the sustainable development goals in Irag.

Research hypothesis: The research is based on the hypothesis that financial inclusion has a
positive developmental role in achieving the sustainable development goals in Iraq by relying
on the data of financial inclusion indicators. Research structure: To reach the objective of the
research, it was divided into two research topics, the first is the theoretical framework of
financial inclusion, and the second is financial inclusion and its developmental role in Iraq and
concluded with a set of conclusions and recommendations reached by the research based on
the data adopted from the Central Bank of Irag's website.

1- Theoretical Framework for Financial Inclusion

Financial inclusion is a cornerstone of international development policies. This is due to the
fact that six of the seventeen Sustainable Development Goals (SDGSs) are related to financial
inclusion. For example, reducing poverty in all its forms and making financial services
available to all individuals, especially the poor and low-income people, promoting inclusive
and sustainable economic growth, supporting small and medium enterprises, increasing the
rate of economic growth and gender equality are only possible through financial services
available to all and of high quality (Clotteau, N., & Measho, B. (2016). & Measho, B. (2016)
So financial inclusion is not a goal but a tool adopted by countries to achieve the Sustainable
Development Goals in 2030.

e The concept of financial inclusion
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Financial inclusion emerged in the 1970s and was then known as microcredit and then
evolved to  the present to  the concept of  financial inclusion
(Christen,Rosenberg&Jayadeva,2006.2), which depends on financial systems aimed at
providing financial services to various members of society in general and to the poor and low-
income people in particular (Brigit David20061. Littlefied,Elizabeth) Financial inclusion is
defined as access to timely and sufficient financial and credit services when needed for low-
income groups at a reasonable cost (Al-Khazraji, 2020: 262), while the FATF Committee
defined it as ensuring

access to affordable financial services in a fair and transparent manner and for the purposes
of combating money laundering and terrorist financing, it is important that these financial
products and services are provided through appropriately regulated financial institutions in line
with the Financial Action Task Force (Attia & Benson, 2018):23 The Arab Monetary Fund
defined financial inclusion as individuals, including low-income earners, and businesses
having access to and effectively utilizing a wide range of high-quality formal financial
services, namely payments, transfers, savings, credit, and insurance, at affordable prices,
delivered in a responsible and sustainable manner by a variety of financial service providers
operating in an appropriate regulatory and legal environment (CGAP & Arab Monetary Fund,
2017) While the Asian Development Bank defined it as "easy access for households and
businesses to affordable financial services" (Mohammed et al., 2024: 115).

1.2- The importance of financial inclusion

Many economic studies have shown that financial inclusion is very important in achieving
economic, social and political stability and development, and the G 20 countries have
recognized the importance of financial inclusion and considered it the main pillar in the global
development process (Bank Group, 2015). (Khalil, 2016).

1. Increased investments: Financial inclusion leads to attracting investors from the global
market in our country, which leads to increased business opportunities and employment.

2. Increased business opportunities: This in turn leads to an increase in GDP, so it is a means
of growth and development.

3. Reduced reliance on cash: Financial inclusion contributes to reducing transaction costs
by shifting to electronic payments.

4. Efficient allocation of productive resources: An inclusive financial system facilitates the
efficient allocation of resources and can therefore reduce the cost of capital.

5. Improved financial management: Access to appropriate financial services significantly
improves the financial management of the state and individuals, as well as providing
opportunities for the banking sector to reach out to different segments of society.

6. Limit the growth of informal sources of finance: An inclusive financial system can help
limit the growth of informal sources of finance.
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7. Promote financial stability: Financial inclusion provides individuals with the possibility
of having a safe place to save for the future, and thus can promote financial stability.

8. Combat poverty and inequality: Financial inclusion is an effective tool that can help
reduce poverty and minimize income inequality (Nisreen, 2017, p. 14)

1.3- The objectives of financial inclusion

It is noted that the Central Bank generally seeks to achieve a set of objectives, including its
contribution to promoting economic development, improving the living standards of citizens,
reducing unemployment rates, and empowering the youth and women financially through (5:
2006, Helms) (Al-Shammari, 2017: 30) (85: 2024, Mahmoud): -

1. Encouraging private sector projects and economic growth.

2. Reducing poverty levels by enhancing the ability of individuals to start projects and
businesses.

3. Sensitizing and educating consumers of financial services and products and increasing
their knowledge of their rights and duties when using these services and products in order to
protect their rights.

4. Encourage small, medium and micro enterprises to invest.
5. Adopting a modernized system based on electronic banking settlement

6. Promote innovation and new partnership initiatives through the provision of non-financial
services and a comprehensive and efficient infrastructure

7. Encourage savings and more widespread use of digital financial services

8. Financial sustainability of institutions, ensuring continuity of service delivery, and
improving the investment climate.

2- Financial inclusion and its developmental role in Iraq

Studies conducted by the World Bank Group indicate that there is a positive impact and a
direct relationship between financial inclusion and sustainable development if the more the use
of financial services increases, this leads to the movement of economic sectors in the country
because it provides fast, low-cost and high-quality financial services to all members of society,
such as transferring money electronically inside or outside the country (Ayaisha, 2020, 27), so
financial inclusion indicators and GDP, one of the development indicators in Irag, will be
analyzed as follows:

2.1- Indicators of the level of access to financial services this indicator measures the
spread of branches, ATMs, baht points and payment systems as follows

A. Electronic payment services: It is a quick way to access financial and banking
services, saves time and effort, and contributes to reducing costs. This indicator
is used to measure the level of spread of electronic payment services, as can be
seen from Figure 1.
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Fig.1.Prevalence of electronic payment services in Iraq
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In 2023, the Central Bank of Iraq introduced the electronic platform for foreign transfers,
remittances and credits, as well as the introduction of the electronic platform for selling cash
dollars to travelers (FITR) with an emphasis on the need to comply with the Anti-Money
Laundering and Terrorist Financing Law No. 39 of 2015, and the platform achieved a good
level of support to achieve monetary and financial stability for the banking sector and Figure
2 shows this.

Fig.2.Dollar sales through the electronic platform
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Source: Central Bank of Iraq, Financial Stability Report 2023, p. 36

B. Banking Density and Banking Outreach Indicator: We can observe from the data of
Table (1) which shows the index of banking density and banking and geographical
spread in Iraq for the period (2011-2023), as the period (2011-2017) indicates that these
two indicators are below the required level, and this may be due to the decrease in the
number of bank branches from (990) in 2012 to (843) in 2017, with a decrease in the
index of banking and geographical spread, from (2.27%) in 2017 after it was (2.89%).

Table 1. Banking Density Index and Banking Penetration Index and geographical spread
in Iraq for the period (2012-2023)
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. . . Number of
Population Number of Bankin Bankin
Year (thousgnd people) | Bank Branches DensitjJ Outreacgh Branchis;npzer 1000
2012 34,207 990 34.6 2.89 2.08
2013 35,095 1,042 33.7 2.96 2.09
2014 36,004 1,204 29.9 3.34 2.77
2015 36,933 1,213 30.4 3.28 2.79
2016 37,883 1,068 35.5 2.81 2.45
2017 37,140 843 44.05 2.27 1.92
2018 38,200 865 44.16 2.26 1.97
2019 39,300 888 44.25 2.25 2.03
2020 40,150 891 45.06 2.21 2.03
2021 41,190 905 4551 2.20 2.06
2022 38,870 876 27.25 2.07 2.04
2023 32,493 843 38.04 2.59 2.01

Source: Central Bank of Iraq, Department of Statistics and Research, Financial Stability

Report, Financial Stability Report for different years.

* Banking Penetration = Number of branches / Population (Population)

Table 2. Banking and geographical spread of ATMs in Iraq for the period (2011-2022)

Number of Number of ATMs per 100,000 Number of ATMs per 1000

Year

ATMs people km?
2011 467 2.1 1.07
2012 467 2.2 1.07
2013 647 3.1 1.49
2014 337 15 0.77
2015 580 2.6 1.33
2016 660 2.9 1.52
2017 656 1.6 1.50
2018 865 2.4 2.08
2019 1,014 4.6 2.03
2020 1,340 0.9 2.7
2021 1,566 6.7 3.06
2022 2,233 9.3 5.1

Source: Central Bank of Iraqg, Statistics and Research Department, Financial Stability Report 2011-

2022

We note from Table 2 that the number of ATMs is increasing and is considered one of the main
indicators of digital transformation, which leads to strengthening the electronic infrastructure and
popularizing the culture of electronic payment to gradually move from dealing with cash to using
electronic payment tools.

C. Financial Depth Indicator: This indicator measures the availability of banking services
and their role in supporting economic growth and financing businesses and projects to
measure the level of financial inclusion and the possibility of adults using financial and
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banking services, as this indicator depends on two variables, collectively called banking
depth, namely:

1. The ratio of credit provided to the private sector to GDP.

2. The ratio of private sector deposits to GDP.

Table 3. Banking Depth Index in Iraq for the period 2011-2023

Private Sector | Private Sector GDP at Banking Depth | Banking Depth
Year | Loans (1)IQD Deposits Current Prices | Index — Loans Index —
Billion (2)1QD Billion | (3)IQD Billion %(1/3) Deposits %(2/3)
2011 11,656 18,192 217,027 5.2% 8.4%
2012 14,050 21,115 254,325 5.8% 8.3%
2013 17,947 22,450 272,587 6.6% 8.2%
2014 17,745 24,702 258,900 6.9% 9.5%
2015 18,070 23,636 191,715 9.4% 12.3%
2016 18,144 23,967 196,036 9.2% 12.1%
2017 19,452 27,093 225,022 8.6% 11.6%
2018 20,212 27,344 254,870 7.9% 10.7%
2019 21,042 30,708 262,917 8.0% 11.7%
2020 25,866 30,920 210,661 8.5% 10.3%
2021 29,578 43,243 310,152 9.5% 14.3%
2022 35,016 54,893 382,064 9.1% 14.3%

Source: Prepared by the researchers based on the Central Bank of Irag, Department of Statistics and
Research, Annual Statistical Bulletin (2011-2022)

We note from Table 3 that the banking depth indicator represented by the ratio of the volume of loans
provided to the private sector is constantly increasing, and reached (5.8%) credit loans to the private
sector (GDP) in 2011 to reach (9.2%) in 2016, and decreased for the period (2017_2019) and amounted
in 2019 about (8.0%) to rise slightly for the years (2020 and 2021) to reach (8.9%) in 2021 and about
(91.%) in 2021.(9.9%) in 2021 and about (9.1%) in 2022, and this increase is due to the increase in the
volume of credit provided to the private sector, as the volume of credit provided to the private sector
increased by 52% during the period (2017-2022) As for the indicator of the volume of private sector
deposits to (GDP), it is generally similar to the indicator of loans provided to the private sector. The
value of this indicator increased from (8.3%) in 2012 to (12.3%) in 2016, to decrease the value of this
indicator during the period (2017_2019) to 11.7% in 2019 for the same reasons as before, as GDP
growth rates were greater than private sector deposits for this period. It increased during the period
(2020_2022) to (10.3%) in 2020 and then to 14.3% in 2022. The ratio of private sector deposits to
GDP increased from (11.6%) in 2017 to 14.3% in 2022, as the ratio of deposits increased by (65%) for
the period (2017-2023).

We note that the GDP during the research period is increasing, which indicates that the growth of
financial inclusion indicators (ATMs, number of bank branches,

banking penetration, loans and banking depth) contribute to the increase in GDP per capita.

Fig.3. Banking Depth Index in Iraq for the period (2019-2023)
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D. Financial Inclusion Aggregate Index in Iraqg: The Irag Financial Inclusion
Aggregate Index is based on two main indicators, access and utilization, to know the
progress in the level of financial inclusion. After this index, the tool that measures the
extent of progress in the level of financial inclusion, the value of the index ranges
between (0-1), as the closer the value of the index is to one, this means an
improvement in the level of financial inclusion indicators or vice versa.

Table 4. Irag's aggregate financial inclusion index for the period (2015-2022)

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Composite

Financial 0.10 | 0.10 | 21.0 | 22.09 | 25.4 | 33.17 | 36.87 | 41.66 | 48.58
Inclusion Index

Source: Central Bank of Iraq, Financial Stability Report for different years.

In Iraq, this indicator witnessed a decrease (0.10%) for 2015 and 2016, which led to increased efforts
to support and enhance the level of financial inclusion indicators and continued to rise to (48.58%) in
2023, and this may be due to several reasons, including: -

e Supporting the digital transformation process through e-wallets, payment points and ATMs.

e The Central Bank of Irag (CBI) launched the Financial Inclusion Project for a new economic
and developmental start, which aimed to enhance access to financial services for the poor,
women and youth.

e The nationalization of employees' salaries at the beginning of 2016 until it reached (6.6)
employees and retirees in 2022, which contributed to the increase in the number of bank
accounts and electronic cards (Central Bank of Iraqg, Financial Stability Report 2023: 40), and
the increase in the number of banking branches and the expansion of the geographical area of
their work, as can be seen from Figure 4).

Fig.4. Aggregate indicator of financial inclusion in Iraq for the period (2020-2023)
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E. Factors supporting the growth of financial inclusion and achieving the SDGs) In
Irag: Financial inclusion has become a cornerstone of international development
policies, and this is due to the fact that six of the seventeen goals of the Sustainable
Development Goals (SDGs) are related to financial inclusion, for example, the first goal
is to alleviate poverty of all kinds and make financial services available to all individuals,
especially the poor and low-income people, and the second goal is to promote inclusive
and sustainable economic growth and support small and medium enterprises through
financial services available to all and high quality (Clotteau, N. & Measho, B. (2016).

2.2- factors that help to promote and grow financial inclusion and achieve the SDGs:

First: Government policies

a) Providing loans and banking facilities for small and medium-sized enterprises.
b) Provide incentives to financial institutions that support and work with financial inclusion to
develop the country's economic development.
c) Promoting disclosure and transparency in financial transactions
Second : Infrastructure Development

a) Improving the quality of internet networks by relying on reliable companies in this field.
b) Opening new branches in remote and rural areas to provide and facilitate access to financial
Services.
c) Supporting and encouraging the development of innovative and low-cost financial products
Third: Financial Literacy

a) Work on introducing financial education in school curricula.
a) b. Spreading financial awareness and educating individuals by organizing seminars,
especially for poor groups.
b) c. Protecting the financial consumer by informing them of their rights and duties.
Fourth: Adopting modern technology

a) Investing in the use of technology to optimize depleted and limited resources.
b) Enhancing the diversity of financial institutions.
c) Allow the use of low-cost distribution channels such as retail stores.
d) h. C. Combat money laundering and terrorist financing by using digital identity.
Therefore, we conclude from the above that all UN member states emphasize the role of financial
inclusion in achieving the Sustainable Development Goals (SDGs) and seek to achieve them by 2030.
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3- Conclusion

e Financial inclusion is a path to achieving sustainable development goals, the most
important of which are providing a better life for individuals, providing services
easily and with high quality, especially for the poor classes, and raising the standard
of living.

e The weakness of the technological sector and infrastructure has weakened the
financial capabilities of individuals and institutions in Iraq.

e The low values of the various financial inclusion indicators in lrag, which
emphasizes the real need to support and develop them

e The infrastructure of the financial and banking sector in Irag, especially in rural and
remote areas, is not qualified to provide financial and banking services

e Individuals lack financial literacy and the skill to choose financial and banking
products, except to a limited extent.

4- Recommendations

e Work on raising awareness and spreading financial literacy in cooperation and
participation with educational and academic institutions

e Supporting and promoting financial inclusion indicators by the Central Bank of Irag
by prioritizing investment projects in the productive sectors and coordinating
between fiscal and monetary policies to achieve the desired goals.

e Expanding the work of the electronic payment services system and providing
financial services via the Internet

e Increasing the number of ATMs and spreading them in different geographical areas
of the country.

e Providing a safe environment that helps Arab and foreign banks to enter lIraq to
provide high-quality financial services to all members of society.
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Abstract

of the Muzaffar Brick Factory in Al-Hay District, Wasit Governorate, during the period from 2012 to 2023,
and to analyze key financial indicators such as profitability, liquidity, and costs. The results indicate sharp
fluctuations in financial performance during this period. Profitability was very high in some years, but declined
in other years, reflecting fluctuations in resource management and asset utilization. An analysis of activity
ratios also reveals significant fluctuations in the factory's ability to utilize its fixed assets to generate sales,
reflecting the absence of a consistent resource management strategy.

Keywords: financial performance, profitability, activity ratios, costs, liquidity, asset management.
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Abstract

Abstract

Commercial activity represents an essential function in every urban and rural settlement, regardless of its size.
Even the smallest cities and larger villages exhibit some form of commercial use, ranging from shops and
warehouses to periodic weekly or daily markets. The commercial function is not only defined by its physical
presence but also by the significant role it plays in the urban structure and economic dynamics of settlements.
One of its most important characteristics is the spatial area it occupies, which reflects not a limited but rather
a substantial workforce and economic engagement. Previous studies have emphasized that the share of
commercial use within the city increases proportionally with the city’s growth in size and complexity of
relationships. Commercial establishments differ in capacity, the types of goods they handle, and the scale of
customers they serve. However, classifying these establishments remains a challenge, as no single framework
fully satisfies researchers across contexts. This study therefore adopts multiple classification approaches to
examine the diversity of commercial functions and to identify the establishments operating in a given country,
particularly in light of rapid urban expansion and population growth in recent decades.Moreover, the study
highlights the role of business model mapping as a tool for understanding commercial patterns. Business model
mapping involves analyzing and visualizing data through maps and diagrams to present an integrated picture
of business processes. This methodological approach allows for clearer identification of commercial structures,
linkages, and spatial distributions. By combining theoretical classifications with mapping techniques, the
research seeks to provide a comprehensive understanding of how commercial functions evolve and adapt
within growing urban contexts.The findings are expected to contribute to urban studies, planning strategies,
and economic geography by offering insights into the interplay between spatial growth, commercial activity,
and business models in contemporary cities.

Keywords: Cartographic Modeling - Commercial Pattern - Balad City -Geographic Information Systems
(GIS)
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Abstract

This study applies the logistic regression model and a feed forward neural network (FNN) then
compares the effectiveness of two models. The data comprises many features of health indicators, such
as albumin, proteins, and more, which are used as input features to identify if a person has liver disease
or not, using a well-known medical dataset called the Liver Patient Dataset. Logistic regression was
selected because it is one of the simplest and most interpretable linear classification methods; it
achieved (0.74) accuracy and 0.20 MSE, indicating that as a baseline approach it performed reasonably
well. An FNN model was built with the ability to capture more complex nonlinear relationships within
the data and achieved higher prediction accuracy (0.80) and lower MSE (0.17), outperforming logistic
regression and demonstrating that it is possible to obtain better predictive power at the expense of
losing transparency; therefore, neural networks can complement clinical decision support systems
where both predictive performance and interpretability are desired.

Keywords: Machine learning, Classification, Accuracy, LR, FNN.
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1. Introduction

Predicting the onset of Liver Patient Dataset is crucial for preventative care and can lead to
early intervention and modified treatment [Ganji, Usha, & Rajakumar, 2025]. In the area of
Type 2 Liver Patient Dataset, this challenge is particularly evident as early detection of at-risk
individuals could significantly impact outcomes[Rani et al., 2025]. Due to their interpretability,
simplicity, and computing efficiency, traditional machine learning techniques like logistic
regression have been used for medical predicting; they produce explicit probabilities and
coefficients that are straightforward to comprehend in a clinical context[Dritsas & Trigka,
2023], Furthermore, these models frequently perform well with moderate dataset sizes, which
is advantageous when working with healthcare data that may have a narrow scope.[Dritsas &
Trigka, 2023]

Deep learning models, particularly Feedforward Neural Networks (FNNSs), can learn complex,

non-linear patterns from data and frequently achieve higher predictive accuracy than older
methods when trained on structured datasets like clinical measures and patient history;they
have gained popularity in the field of disease prediction. However, their drawbacks include
higher computational interpretability tools[Karna, Khan, Rauniyar, & Shambharkar, 2024].

Few studies directly compare FNNs with logistic regression utilizing the same dataset under

Comparable circumstances, such as the popular Pima Indians Liver Patient Dataset or other
publicly accessible datasets related to the Liver Patient Dataset, other publicly accessible
datasets related to the Liver Patient Dataset,despite the advantages of both methodologies.
Furthermore, little study has been done on whether merging deep learning and traditional
learning methods could improve prediction accuracy. By systematically comparing the ability
of logistic regression and FNN to predict the status of the liver patient dataset using a standard
dataset, this study aims to bridge the gap. It also explores hybrid paths for prediction and
informs best practices in applying deep learning and classical learning techniques to the
prediction of the Liver Patient Dataset and other chronic illness monitoring problems.

2. Literature Review

To assess the risk of heart disease as a function of age, blood pressure,cholesterol, smoking
behaviours, and other pertinent clinical parameters, this study created a logistic regression
model. [Ennab, 2024]. In addition to providing a summary of cancer including and death
statistics, this study also discusses the use of logistic regression in oncology to predict cancer
recurrence, survival rates, and patient prognosis. These applications have greatly enhanced
clinical decision-making.[Frasca, 2024]. This study used machine learning and logistic

regression techniques on the Liver patient Dataset to forecast patient diagnosis and medical
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expenses. [Hua, 2025]. In order to better understand the risk variables that influence stroke
recovery, this study used logistic regression to estimate stroke outcomes, such as survival and
recovery rates, based on starting health status, comorbidities, and treatment regimens. [Naresh
& Reddi, 2025]. For the purpose of early diagnosis and treatment planning , this study used
logistic regression and data mining techniques to predict the beginning of chronic kidney
disease (CKD) using a number of clinical characteristics, including blood creatinine levels and
urine protein levels. [Miah et al., 2023].

3. Methodology

3.1 Dataset Description

The Indian Liver Patient Datasets (ILPD), a well-known source for benchmark datasets, was acquired
from the UCI Machine Learning Repository for use in this investigation. It has (10) attributes and (583)
instances.

e Task: Classification (predicting the presence of liver disease).
e Instances: 583 cases (416 with illness, 167 without)

e Features: The class label ("Selector™) is included together with ten characteristics: age,
gender, total (TB) bilirubin, direct bilirubin (DB), (Alkphos) alkaline phosphatase , GOT,
SGPT, (TP) total proteins, (ALB) albumin, and (A/G Ratio) albumin/globulin ratio.

e Missing Values: None; all features are complete and contain no missing data.

Table 1. An overview of the UCI Machine Learning Repository's Indian Liver Patient Dataset (ILPD).

Dataset Task Instances Features Missing Class 1 Class 2

Values (disease) (No disease)

ILPD Classification 583 10 biochemical No 416 167

& demographic

+ class label

3.2 Traditional Methods of Machine Learning

A classic machine learning algorithm for predicting illness, logistic regression is easy to use,
interpretable, and works well with structured medical datasets. It also generates probabilistic
outputs and coefficients that doctors can use to determine the relative contributions of
individual risk factors (like age, BMI, and blood glucose levels) to illness outcomes. [Beam &
Kohane, 2018] Although it only needs a little amount of computer power and is trained on
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moderately significant datasets, this is a crucial factor in healthcare situations where data is
scarce. [Rajkomar, Dean, & Kohane, 2019].

In order to reduce overfitting, the algorithm can also employ regularization techniques such
L1 (lasso) and L2 (ridge) penalties, particularly when working with multicollinear or high-
dimensional feature spaces [Suttaket & Kok, 2024], LR frequently offers equivalent
performance while remaining computationally efficient and highly interpretable, despite the
fact that deep learning models may perform marginally better in some situations, according to
recent comparison studies [Choi et al., 2020], Consequently, examples of logistic regression
for healthcare applications are provided. in Fig. 1

Fig. 1 displays the use of logistic regression in healthcare.

Logistic Regression
inmn Healthcare

INPUT Logistic e T T
DATA (Regressior\

Disease Medical Patient
Prediction ITmaging Risk
Mt

Assessme

\\

[Shickel, & Rashidi, 2019]

The logit function, which models the log odds of the probability of an outcome (like having an
ilness), serves as the foundation for the structure of the logistic regression model. The formula
Is expressed as follows:

loglp /(1 = p)) = Po + B1X1 + B2X2+ ...+ BuXn

Where:

The likelihood that an event (such a patient getting sick) will occur is denoted by (p).
Bo: is the model's intercept.

B1, B2 ..., Bu: The coefficients for the independent variables (X4, X5, ..., Xn).

The log-odds, or logit, of the result is on the left side of the equation.

72



The sigmoid function can be used to determine the probability p after this linear combination
has been calculated:

p=1/1+ e=2),

where z = BO + ﬁle + ﬁ2X2+...+ﬁan.

The structure of logistic regression lends itself well to healthcare research because it can be
interpreted in terms of how predictors have an impact on the probability of a disease or health
event.[Hosmer & Sturdivant, 2013]

3.3 Methods of Deep Learning Employed

One of the most basic deep learning architectures, feedforward neural networks (FNN), also
known as multilayer perceptrons, have been widely applied to structured healthcare datasets
for disease prediction. By propagating data in a single direction from the input layer via one or
more hidden layers to the output layer, FNNs are able to learn intricate nonlinear correlations
between input qualities and desired outcomes. [Hosmer, Lemeshow, & Sturdivant, 2013]. An
FNN is especially well-suited for datasets like Liver Patient datasets prediction, Where risk
factors like age, BMI, and glucose levels may interact in non-additive ways, because of its
capacity to automatically capture feature interaction. [Dahiya, 2024].

In order to add non-linearity and improve learning capacity, FNNs are usually trained using
stochastic gradient descent or its variations in conjunction with activation functions like ReLU
or sigmoid . Regularization techniques like L2 penalties and dropout are frequently used to
reduce overfitting in moderately sized health care dataset [Ding et al., 2024]. When the
connection between variables is highly non-linear, FNNs can produce predictions with higher
accuracy, even though they frequently demand more computing power and tweaking than more
conventional methods like logistic regression. [Schreuder, Bosman, Engelbrecht, & Cleghorn,
2023].

In order to compare traditional and deep learning approaches in terms of trade-offs between
interpretability, computational complexity, and predictive accuracy in Liver patient datasets
prediction, this study uses the FNN as both a representative deep Learning approach to
structured medical data and a performance benchmark for Logistic Regression. Thus, Figure 2
illustrates a simple feed-forward neural network, Fig (2) an illustrative example of a feed-forward
neural network

73



Hidden

layer
Input 4

Output
layer

[nputs
Outputs

[Guetari & Azzouzi, 2023]

3.4 Evaluation Metrics

Several metrics were used to evaluate the Feedforward Neural Network (FNN) and Logistic
Regression (LR) models: The confusion matrix provides a thorough breakdown of true
positives and false positives for each class, allowing for the derivation of additional
performance metrics like accuracy, recall, and F1-score. [Brilliant.org, 2025], Accuracy, which
calculates the proportion of correctly categorized instances among all examples, is the most
widely used metric for classification tasks. [Miller, 2024] The MSE is a useful metric for
assessing probabilistic models, especially those that use logistic regression and neural
networks, since it calculates the average squared difference between predicted probabilities
and observed class labels. [Shahid, Zameer, & Muneer, 2022],these complimentary metrics
make it possible to evaluate model performance in a thorough and multi-dimensional manner.

4. Results

The Liver Patient Dataset, which is the first experiment for which the classification accuracy of LR
and FNN is measured with 85% training and 15% testing, was used in a variety of experiments carried

out in the Python scikit-learn library package. Tables 2 and 3 present the findings.

4.1 Performance of classical machine learning model (LR)

With an MSE of 20.32%, which is comparatively low given that it represents the average squared
difference between predicted probability and actual class labels, the LR model correctly classified
approximately three-quarters of the cases in the dataset (74.16% classification accuracy), indicating
that it offers a respectable baseline performance for this classification challenge.Therefore, we will
provide the model's accuracy and MSE in the dataset in the table below.
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Table 2. Performance of Logistic Regression on the ILPD dataset.

Logistic Regression

Accuracy 74.16%

MSE 20.32%

Additionally, display the accuracy and MSE values using a figure. The Model Evaluation is displayed

in Figure 3.

Fig 3 Logistic regression Model Evaluation

Model Evaluation Metrics

1.0

0.8 1 0.74

0.6 -

0.4 -
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0.2 -

0.0 -
MSE Accuracy

So, Figure 4, shows a confusion matrix for logistic regression:
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Fig (4) Confusion Matrix

Confusion Matrix

Actual

Predicted

This is a comparison of the liver patient dataset's binary class confusion matrix. According to the
confusion matrix, which was used to calculate the performance measure, TP, FP, FN, and TN are 37,

12, 11, and 29, respectively.

4.2 Performance of deep learning model (FNN)

The Feedforward Neural Network (FNN) outperformed the Logistic Regression baseline with an
accuracy of 80.00% and an MSE of 17.43%. This implies that more intricate, nonlinear interactions in
the data could be modeled by the FNN.Therefore, we will provide the model's accuracy and MSE in

the dataset in the table below.
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Table 3. Performance of Feedforward Neural Network (FNN) on the ILPD dataset.

FNN

Accuracy 80.00%

MSE 17.43%

Also, the value of (Accuracy and MSE) is illustrated by a figure. Figure 5 shows the Model Evaluation,

Fig 5 Model Evaluation

Model Evaluation Metrics

10

0.80

0.8 4

0.6 -

0.4 4

0.2 4

0.0-
MSE Accuracy

So, in Figure 6, we show a confusion matrix:
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Fig (6) Confusion Matrix

Confusion Matrix

35

Actual

- 20

- 15

- 10

Predicted

Figure 6) shows the comparison of the Liver Patient Dataset's multiclass confusion matrix. The
confusion matrix was used to generate the performance metric. According to the findings, TP,
FP, FN, and TN have values of 36, 13, 10, and 30, respectively.

5.Conclusion & Future Work

In this study The Indian Liver Patient Dataset (ILPD) dataset and preprocessing pipeline were
used in comparing LR and FNN. The results showed that FNN outperformed LR in terms of
accuracy (80.00% vs. 74.16%) and MSE (17.43% vs. 20.32%), suggesting that although LR is
still a reliable and interpretable baseline model, FNN's capacity to capture intricate nonlinear
relationships can improve predictive performance in medical classification tasks. Future
research will concentrate on expanding the dataset size to improve the models' generalizability,
utilizing hyperparameter optimization strategies like grid search or Bayesian optimization,
testing out more sophisticated deep learning architectures like recurrent neural networks
(RNNs) or convolutional neural networks (CNNs), and incorporating explainable Al (XAI)
techniques to guarantee the accuracy of model prediction.
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