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Exploring the intricate and multifaceted dynamics between 
financial leverage (LEV), artificial intelligence (AI), and firm 
performance, this research paper delves into the complex 
relationship highlighted in the existing literature. To enhance 
comprehension, the study seeks to investigate the moderating 
influence of AI on this relationship, aiming to provide insights 
into how businesses can strategically optimize the interplay of 
leverage and AI to attain optimal performance levels. The study 
community consisted of all 13 Jordanian commercial banks 
listed on the Amman Stock Exchange (ASE) for the period from 
2012 to 2021. The study sample consisted of 130 observations 
collected from the annual reports of the study sample. 
The method adopted in the study involved conducting 
a regression analysis to test the hypotheses and determine 
the strength and direction of the relationship between 
the variables. The main finding of the study was that there is 
a negative relationship between financial leverage and firm 
performance, as indicated by a negative coefficient for return on 
assets (ROA). Additionally, the study found that the use of AI 
has a positive moderating effect on the relationship between 
financial leverage and firm performance, as indicated by 
a positive coefficient for return on equity (ROE). 
The generalizability of the findings to other demographics or 
situations may be constrained by the study sample’s narrow 
focus, which may not necessarily be indicative of other types of 
businesses or industries. 
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1. INTRODUCTION 
 
The use of financial leverage (LEV), or the borrowing 
of funds to finance business operations, may have 
impacts on firm performance. While leverage can 
provide firms with the capital needed to invest in 
growth opportunities and increase profits, it can 
also increase risk and lead to financial distress if not 
managed properly (Adenugba et al., 2016). 

Artificial intelligence (AI) is becoming more and 
more prevalent in business operations, and this 
could have an impact on firms’ performance and 
how they use financial leverage. Businesses can 
benefit from AI by becoming more efficient, cutting 
expenses, and making more informed decisions, all 
of which can have an impact on their performance 
and financial status (Enholm et al., 2022). 

It is unclear, though, how much AI influences 
the correlation between financial leverage and firm 
performance. The purpose of this study is to 
investigate how AI may moderate the association 
between financial leverage and firm performance. 
Businesses can better manage their use of leverage 
and make resource allocation decisions by knowing 
how AI affects the relationship between financial 
leverage and firm performance (Papadimitri et al., 
2021). More precisely, the goal of this research is to 
ascertain how financial leverage affects firm 
performance when AI is adopted. It also attempts to 
pinpoint the variables that affect AI’s moderating 
effect on the association between financial leverage 
and firm performance, and it concludes by 
formulating suggestions for businesses on how to 
best combine AI and financial leverage to optimize 
performance. 

This research is significant for a number of 
reasons. First, it will shed light on the intricate 
relationship between financial leverage, AI, and firm 
performance as determined by return on equity 
(ROE) and return on assets (ROA). This will enable 
businesses to allocate their resources more wisely. 
Secondly, it will add to the increasing amount of 
research on how AI affects financial decision-making 
and firm performance. Lastly, the study’s 
conclusions may have applications for businesses 
trying to maximize their use of financial leverage 
and AI to reach optimal performance as indicated by 
ROE and ROA. 

The study used a quantitative approach since it 
gathers, examines, and interprets numerical data 
through the application of statistical techniques. 
This method is frequently used to investigate 
correlations between variables, test hypotheses, and 
make inferences about the population from a sample 
(Wetcher-Hendricks, 2011). Compared to the 
qualitative approach, which concentrates on 
gathering and examining non-numerical data like 
words and phrases, it is thought to be more 
unbiased and trustworthy. In quantitative research, 
surveys, experimentation, and observational studies 
are a few frequently employed techniques. 

By investigating the connection between 
banking financial leverage and firm performance 
within the framework of Jordanian commercial 
banks, this study makes a substantial contribution 
to the body of literature. The complex dynamics in 
the banking industry are illustrated by the finding of 
a negative correlation between financial leverage and 
firm performance as well as the innovative use of AI 

as a moderating factor. AI’s positive moderating 
effect indicates its potential to mitigate the negative 
impact of financial leverage on performance, 
providing valuable insights for policymakers and 
industry stakeholders (Shaik et al., 2024; Li et al., 
2021). The study’s limitation, which emphasizes 
the need for caution when extrapolating findings to 
other business contexts, is that it only focused on 
commercial banks in Jordan. This study lays 
the groundwork for further research into the more 
general effects of financial leverage and AI on 
the performance of businesses in a range of 
industries. 

The study used statistical techniques like 
multiple regression analysis to examine 
the moderating role of AI on the relationship 
between financial leverage and performance. 
The study collected data on the use of AI from 
the annual reports of the study sample, as well as 
about their financial leverage and their performance. 

This paper is organized as follows. 
The introduction is in Section 1. Section 2 examines 
pertinent scholarly works. Section 3 outlines 
the employed methodology. The findings are shown 
in Section 4. Lastly, the conclusions are given in 
Section 5. 
 

2. LITERATURE REVIEW 
 
The relationship between financial leverage and firm 
performance has been extensively studied in 
the literature. Previous research has found that 
financial leverage can have both positive and 
negative impacts on firm performance, depending 
on a variety of factors such as the firm’s size, 
industry, and risk profile (Baker & Wurgler, 2002; 
Brealey et al., 2023; Ramadhanty & Budiasih, 2020). 

However, the impact of AI on the relationship 
between financial leverage and firm performance 
has not been fully explored. Some studies have 
suggested that AI can help firms improve efficiency 
and make more informed decisions, leading to 
improved performance (Bughin et al., 2018). Other 
research has found that firms that adopt AI may be 
more financially stable, as they are able to reduce 
costs and increase profits (Goldfarb & Tucker, 2019). 

There are also several studies that have 
examined the moderating role of other factors on 
the relationship between financial leverage and firm 
performance. For example, research has shown that 
the impact of leverage on performance can vary 
depending on the firm’s industry (Brigham & 
Ehrhardt, 2011), risk profile (DeAngelo & Masulis, 
1980), and ownership structure (Jensen & Meckling, 
1979). These studies suggest that the moderating 
effect of AI on the relationship between financial 
leverage and firm performance is an important area 
that warrants further investigation. Recently, 
Ramadhanty and Budiasih (2020) examined 
corporate social responsibility (CSR) as a moderator 
between financial leverage and financial 
performance, Also, Abu Afifa et al. (2023) examined 
earnings management as a mediator between 
the relationship of audit quality and company 
performance. 

The use of borrowed funds to finance 
a company’s assets is known as financial leverage. 
By using debt to invest in more assets, it enables 
the company to potentially earn higher returns, but 
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it also raises the possibility of financial difficulties if 
the business cannot turn a sufficient profit to pay 
off its debts (Adenugba et al., 2016). Financial 
leverage can be measured in a number of ways, such 
as the interest coverage ratio (which compares 
the company’s earnings before interest and taxes to 
its interest expenses) and the debt-to-equity ratio 
(which compares a company’s debt to the value of 
its assets minus its debts). Higher levels of financial 
leverage and a higher risk of financial distress are 
indicated by higher debt-to-equity ratios or lower 
interest coverage ratios (Daniswara & Daryanto, 2019). 

One crucial area of corporate finance that 
needs close analysis is the connection between 
financial leverage and financial performance. 
The ratio of debt to equity, which is a common way 
to measure financial leverage, is a crucial factor in 
determining the capital structure of a company. 
Financial leverage can enhance returns for 
shareholders by increasing ROE and ROA when used 
wisely (Shaban et al., 2023). The dynamics of this 
relationship are complex, though. Leverage exposes 
the company to higher financial risk during 
economic downturns even though it can boost 
profitability in prosperous times (Arora & Siddiqui, 
2021). Over-reliance on debt financing could result 
in increased interest costs, which could have 
a detrimental effect on a business’s bottom line. 
Achieving sustainable and robust financial 
performance requires firms to strike the correct 
balance between managing associated risks and 
leveraging financial resources to maximize returns 
(Muriithi, 2022). Furthermore, this relationship 
becomes more complex with the introduction of AI, 
as AI technologies have the potential to affect 
the efficacy of financial leverage strategies and their 
effect on overall financial performance (El Ammari, 
2021). Examining these interdependencies is 
essential to creating strategic insights that help 
businesses negotiate the complex world of finance 
management. 

Analyzing, within the framework of this 
research, the relationship between financial leverage 
and financial performance takes on greater 
importance when it comes to the banking industry. 
The distinct challenges and opportunities presented 
by banking institutions are attributed to their unique 
characteristics, which include their reliance on 
deposits and their function as financial 
intermediaries. In order to increase their profits, 
banks frequently use financial leverage, but this 
strategy is tightly entwined with regulatory 
frameworks, capital adequacy requirements, and 
systemic risk considerations (Bhati et al., 2021). 
The delicate balance between optimizing financial 
leverage to enhance profitability and adhering to 
stringent regulatory standards is a constant 
challenge for banks (El-Ansary & Rashwan, 2020). 
Moreover, the integration of AI within the banking 
sector adds an additional layer of complexity, 
influencing risk management practices, credit 
assessments, and operational efficiency (Hamad 
et al., 2023). Understanding how financial leverage 
operates within the intricate framework of 
the banking sector, especially in light of 
the moderating role of AI, is crucial for both 
academic exploration and practical implications for 
financial organizations attempting to maneuvre 
through the changing banking sector (Papadimitri 
et al., 2021). 

This study looks at return on equity and return 
on assets as dependent variables. A financial ratio 
called ROE gauges a company’s profitability in 
relation to the equity held by its shareholders. It is 
computed by dividing a company’s net income by 
the equity held by its shareholders. Because it shows 
how well a business is utilizing shareholder 
investments to generate profits, ROE is a crucial 
indicator of firm performance (Asikin et al., 2020; 
Saleh et al., 2020). 

Similarly, ROA is a financial ratio that measures 
a company’s profitability relative to its total assets. 
It is calculated by dividing a firm’s net income by its 
total assets. ROA is an important measure of firm 
performance because it shows how effectively 
a company uses its assets to generate profits 
(Daniswara & Daryanto, 2019). 

Studies have shown that firms with higher ROE 
and ROA tend to outperform those with lower ratios. 
For example, Wu et al. (2020) discovered that firms 
with high ROE and ROA had higher stock returns 
and lower risk than firms with low ROE and ROA. 

Other studies have examined the determinants 
of ROE and ROA. For example, a study by Fama and 
French (1992) found that firm size, leverage, and 
profitability are important determinants of ROE. 
Similarly, a study by Ramli et al. (2019) found that 
firm size, asset structure, and operating efficiency 
are important determinants of ROA. 

However, it is important to note that ROE and 
ROA are not the only indicators of firm 
performance. Other metrics, such as earnings per 
share (EPS) and price-to-earnings ratio (P/E ratio), 
may also be useful for assessing firm performance. 

In summary, ROE and ROA are crucial financial 
ratios that assess a company’s profitability in 
relation to its equity held by shareholders and total 
assets, respectively. Studies have shown that firms 
with higher ROE and ROA tend to outperform those 
with lower ratios, and firm size, leverage, 
profitability, asset structure, and operating 
efficiency are important determinants of these 
ratios. However, it is important to consider other 
measures of firm performance in addition to ROE 
and ROA. 

The body of research indicates that there are 
many facets and a complex relationship between 
financial leverage, AI, and firm performance  
(Bag et al., 2021). Further research is needed to 
understand the moderating role of AI on this 
relationship and how firms can optimize their use of 
leverage and AI in order to achieve optimal 
performance. There are several ways that banks can 
use AI to generate more revenues (Omarini, 2018; 
Ahmed et al., 2022; Akter et al., 2020): 

1. Customized customer experiences. AI has 
the potential to enhance customer satisfaction and 
loyalty, ultimately resulting in higher revenue, 
through the personalization of customer 
interactions and experiences. 

2. Automation of repetitive tasks. By using AI 
to automate repetitive tasks like data entry and 
processing, staff members can concentrate on more 
revenue-generating activities. 

3. Improving risk assessment and 
management. AI can be used to improve risk 
assessment and management, allowing banks to 
make more informed lending decisions and 
potentially increase revenue from lending activities. 
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4. Enhancing fraud detection. AI can be used 
to enhance fraud detection and prevention, helping 
banks to reduce losses and increase revenues. 

5. Targeted marketing. AI can be used to 
offer customers targeted marketing, which raises 
the possibility of a successful sale and generates 
more income. 

 

3. RESEARCH METHODOLOGY 
 
By examining data on both variables and evaluating 
whether businesses employing AI techniques see 
an improvement in their financial performance, 
the study investigated the moderating role of AI on 
the relationship between financial leverage and 
financial performance. Two metrics were used to 
assess financial performance: 1) return on equity 
(ROE) and 2) return on assets (ROA). The dependent 
variables in the study were measured using 
the following equations: 

 

𝑅𝑂𝐸 =
𝑁𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒

𝑆ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟 𝑒𝑞𝑢𝑖𝑡𝑦
 (1) 

 

𝑅𝑂𝐴 =
𝑁𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 (2) 

 
As for the independent variable (financial 

leverage [LEV]) the following equation was used. 
 

𝐿𝐸𝑉 =
𝑇𝑜𝑡𝑎𝑙 𝑑𝑒𝑏𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝑒𝑞𝑢𝑖𝑡𝑦
 (3) 

 
The net income, shareholder equity, total 

assets, and the number of outstanding shares are all 
assumed to be known in these equations. 
A company’s total assets are the sum of its liabilities 
and assets; net income is its profits; shareholder 
equity is the amount of the company’s assets owned 
by shareholders; and the number of outstanding 
shares is the number of shares that have been issued 
and are held by shareholders. 

The study collected information on financial 
leverage, financial performance (as determined by 
ROA and ROE), and AI from a sample of Jordanian 
commercial banks in order to investigate the impact 
of AI on the relationship between financial leverage 
and financial performance. When looking for 
information about AI usage in the annual reports of 
Jordanian commercial banks, the study conducted 
a deep search for specific keywords such as 
“artificial intelligence”, “AI”, “machine learning”, 
“deep learning”, and other related terms, such as 
“technology” or “innovation”, as these may provide 
some context for how the bank is using AI. 
The study also looked at the annual report’s 
management discussion and analysis (MD&A) 
section, which usually offers an overview of 
the business’s operations and performance. This 
includes details about newly implemented 
innovations and technologies as well as particular AI 
projects or applications that the banks have taken 
on, like chatbots, predictive analytics, or automated 
lending systems. 

Based on similar research paper used a special 
formula for the corporate social responsibility 
disclosure index (CSRDI) (Ramadhanty & Budiasih, 
2020). The study created a formula for an artificial 
intelligence disclosure index (AIDI). The following 
formula was developed for the AIDI using 

the corporate social responsibility disclosure index 
(CSRDI) as a guide: 

 

𝐴𝐼𝐷𝐼 =
∑ 𝑋𝑖𝑗

𝑛𝑗
 (4) 

 
where AI disclosure index is represented by 𝐴𝐼𝐷𝐼  
(0 ≤ AIDI ≤ 1); ∑ 𝑋𝑖𝑗 = total items revealed, if 
revealed, score 1, otherwise, score 0; 𝑛𝑗 = the most 
AIDI disclosure items allowed. 

By adding up all of the items that have been 
disclosed regarding the use of AI and dividing that 
total by the total number of AIDI disclosure items, 
this formula would determine the AIDI. A higher 
value in the resulting index would indicate a higher 
level of AI disclosure, and it would range from 
0 to 1. 

Next, in order to test hypotheses and ascertain 
the direction and strength of the relationship 
between the variables, statistical analysis was 
carried out. The study reported on the interpretation 
of the analysis’s results to ascertain the degree to 
which AI moderates the association between 
financial leverage and financial performance. 

The data for this study was gathered 
exclusively from secondary sources. The variables, 
theoretical and conceptual framework, and study 
methodology were developed through the utilization 
of academic periodicals, books, and scientific 
papers. To test the study’s variables, secondary 
sources including financial reports and data from 
Jordanian commercial banks listed on the Amman 
Stock Exchange (ASE) were consulted. 

Even though the study could have used other 
research methods, regression analysis was chosen 
for its suitability in addressing the research 
objectives and hypotheses about the relationships 
between banking financial leverage, firm 
performance, and the moderating role of artificial 
intelligence. However, alternative methods could be 
considered for future research. These include 
qualitative techniques like case studies and 
interviews, panel data analysis, and structural 
equation modeling (SEM). Each approach has unique 
benefits and drawbacks that, depending on 
the particular situation and the availability of data, 
may provide varying insights into the research 
problem. Regression analysis was chosen for this 
study despite the flexibility of these other 
approaches because it can quantitatively analyze 
relationships between variables, which is in line with 
the study’s focus on examining the influence of 
financial leverage on firm performance that is 
tempered by AI. However, to further corroborate and 
enhance the results of this investigation, more 
research projects might investigate these alternate 
techniques. 

 

3.1. Research community and sample 
 
The 13 Jordanian commercial banks that were listed 
on the ASE between 2012 and 2021 make up 
the research community for this study. Since 
the study is a census study, information from every 
member of the study population will be gathered. 
The 130 observations may seem small, as they are 
drawn from all 13 Jordanian commercial banks 
listed on the ASE for a period spanning 2012 to 
2021, but it actually provides a comprehensive 
representation of the banking sector in Jordan 
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during the specified timeframe. Even though larger 
samples are often desirable, especially in 
quantitative research, a sample size of 
130 observations can still provide sufficient 
statistical power to detect meaningful relationships 
between variables, particularly when using 
regression analysis. 
 

3.2. Research questions and hypotheses 
 
The primary research question that needs to be 
addressed in order to meet the goals of the research 
paper is: 

RQ1: How does the use of artificial intelligence 
affect the relationship between financial leverage and 
firm performance? 

Based on the earlier research question, 
the hypotheses developed are: 

H1: Financial leverage has a positive impact on 
financial performance. 

This main hypothesis can be subdivided into 
the following: 

H1a: There is a positive impact of financial 
leverage on return on assets (ROA). 

H1b: There is a positive impact of financial 
leverage on return on equity (ROE). 

H1c: AI has a positive moderating impact on 
the relationship between financial leverage and 
financial performance. 

 

4. RESULTS 
 

4.1. Descriptive statistics 
 
Table 1 depicts the descriptive analysis of study 
variables. The findings show that the mean value for 

financial leverage (LEV) is 7.148837, which is greater 
than the median value of 6.73. This implies that 
there could be some outliers in the data that are 
influencing the mean. The mode for LEV is 5.01, 
which indicates that this value appears the most 
frequently in the data. 

LEV has a relatively small range of 4.24, 
indicating that its values are generally clustered 
together. The sample size for all three variables is 
relatively small (130), which may limit 
the generalizability of the results. 

The average return on assets (ROA) is 
1.162481, slightly lower than the median value of 
1.2. This suggests that the data could be slightly 
skewed to the left. ROA’s standard deviation is 
relatively high, at 0.57804, indicating that the data 
contains a significant amount of variation. 
The kurtosis for ROA is 11.66925, indicating that 
the distribution of the data is slightly flatter than 
a normal distribution. 

The standard error for ROE is relatively small, 
at 0.353583, indicating that the sample mean is 
a reliable estimate of the population mean. With 
a positive skewness of 0.026515 for ROE, the data 
distribution is somewhat skewed to the right. 
The true population mean for ROE has a 95% 
probability of falling within the range indicated by 
the 95% confidence interval for ROE, which is 
0.699625. 

It is important to note that the descriptive 
statistics used to support these remarks do not 
account for any potential correlations or 
relationships between the variables. To fully 
understand the implications of the data, the study 
conducted further statistical analysis. 
 

 
Table 1. Descriptive statistics of the study variables 

 
Analysis LEV ROA ROE AI 

Mean 7.148837 1.162481 9.038295 0.573731 

Standard error 0.173345 0.050894 0.353583 0.025375 

Median 6.73 1.2 8.96 0.6 

Mode 5.01 1.39 10.21 0.695 

Standard deviation 1.968819 0.57804 4.015933 0.289317 

Sample variance 3.876246 0.33413 16.12771 0.083704 

Kurtosis -0.56097 11.66925 0.172197 11.72858 

Skewness 0.621826 1.672346 0.026515 1.648818 

Range 7.7 5 22.7 2.5 

Minimum 4.24 -0.16 -0.99 -0.08 

Maximum 11.94 4.84 21.71 2.42 

Sum 922.2 149.96 1165.94 74.585 

Count 130 130 130 130 

Confidence level (95.0%) 0.342992 0.100702 0.699625 0.050205 

 

4.2. Regression analysis 
 
The results presented in Table 2 indicate that 
the multiple regression analysis indicates a negative 
and statistically significant coefficient for ROA, with 
a p-value of 1.86E-08. This implies that ROA and 
the dependent variable have a substantial negative 
relationship. 

With a p-value of 3.53E-10, the ROE coefficient 
is positive and statistically significant. This shows 
that the dependent variable and ROE have 
a substantial positive relationship. With a p-value of 
4.21E-34, the intercept’s t-statistic is substantial and 
statistically significant. This suggests that 
a significant predictor of the dependent variable is 
the intercept. The estimates are accurate because 
the confidence intervals around the coefficients are 
rather small. 
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Table 2. Regression analysis 
 

ANOVA 

  df SS MS F Significance F 
 

Regression 2 155.3915 77.69574 26.9831 1.71E-10 
 

Residual 127 365.6866 2.879422 
   

Total 129 521.0781 
    

  Coefficients Standard error t stat p-value Lower 95% Upper 95% 

Intercept 6.624683 0.393966 16.81536 4.21E-34 5.845095 7.404272 

ROA -1.854 0.308629 -6.0072 1.86E-08 -2.46472 -1.24328 

ROE 0.299035 0.043926 6.807753 3.53E-10 0.212114 0.385956 

AI 1.627602993 1.721654607 0.945371381 0.346278684 -1.779500861 5.034706848 

Regression statistics 

Multiple R 0.546087 
R-square 0.298212 

Adjusted R-square 0.28716 

Standard error 1.696886 

Observations 130 

 
The negative coefficient for ROA supports 

the H1, which states that financial leverage has 
a positive relationship with firm performance. This 
implies that as financial leverage increases, firm 
performance (as measured by ROA) declines. 

The positive coefficient for ROE backs up 
the H1a, which states that the use of AI has 
a positive moderating effect on the relationship 
between financial leverage and firm performance. 
This suggests that as the use of AI grows, the 
relationship between financial leverage and firm 
performance improves. 

The statistical significance of both coefficients 
supports the H1b, which states that the use of AI 
mitigates the negative impact of high levels of 
financial leverage on firm performance. This 
suggests that the use of AI may mitigate the negative 
impact of financial leverage on firm performance. 

The descriptive analysis of AI produces 
summary statistics that describe the characteristics 
of the data set. The mean is the average value of 
the data; the standard deviation measures 
the amount of variation in the data; and the 
skewness describes the data’s symmetry. In this 
case, the mean value for AI is 0.573731, 
the standard deviation is 0.289317, and the 
skewness is positive (1.648818).  

These statistics can help us understand 
the overall shape and distribution of the data, which 
can then be used to develop the AI formula. Overall, 
the multiple regression analysis results support 
the stated hypotheses, indicating that financial 
leverage and AI use may influence firm performance. 
It is important to note, however, that these 
conclusions are based on the specific data and 
sample used in the study and may not necessarily 
apply to other populations or contexts. 

 

4.3. Results discussion 
 

A comprehensive descriptive analysis of the study 
variables is presented in the results section, 
providing insight into the features and distribution 
of important variables such as financial leverage 
(LEV), return on assets (ROA), return on equity (ROE), 
and artificial intelligence (AI). Descriptive statistics 
provide valuable insights into the data by 
highlighting trends, central tendencies, and 
variations within each variable. The data for LEV 
shows a mean value that is higher than the median, 
indicating potential skewness caused by outliers. 
The distribution’s context is enhanced by the mode 

of 5.01, the value that occurs the most frequently. 
Interestingly, a clustering of values is indicated by 
the small range of 4.24. However, due to the limited 
generalizability of the relatively small sample size of 
130, caution is advised. 

Regarding ROA, the data exhibits a slight 
leftward skew, which is mirrored in the lower mean 
relative to the median. This suggests the possibility 
of an asymmetry. Significant variability is indicated 
by the high standard deviation, and a distribution 
that is marginally flatter than normal is indicated by 
the negative kurtosis. 

For ROE, a small standard error lends 
credibility to the sample mean as a reliable estimate 
of the population average. Positive skewness and 
a narrow confidence interval indicate a right-skewed 
distribution and accurate estimates, respectively. 
The 95% confidence interval for ROE adds to 
the reliability of the mean within this range. 

In the multiple regression analysis, 
the coefficients for ROA and ROE show significant 
relationships with the dependent variable. 
The negative coefficient for ROA supports the H1, 
indicating that firm performance declines as 
financial leverage increases. In contrast, the positive 
coefficient for ROE supports the H1a, implying that 
the relationship between financial leverage and firm 
performance is positively moderated by AI. 
The statistical significance of both coefficients 
supports the H1b, demonstrating AI’s potential to 
mitigate the negative effects of high financial 
leverage. 

The summary statistics of the AI variable, 
including its mean, standard deviation, and 
skewness, are the main topics of discussion. These 
metrics help to understand the characteristics of 
the data and inform the development of the AI 
formula. However, it is critical to recognize that 
the conclusions drawn from this study are 
dependent on the specific data and sample used, 
and any generalization to other populations or 
contexts must be carefully considered. 

 

5. CONCLUSION 
 
The following conclusions are drawn from 
the analysis results. 

The negative coefficient for ROA indicates 
a negative relationship between financial leverage 
and firm performance. This lends credence to 
the theory that financial leverage hurts a company’s 
performance. 
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The positive coefficient for ROE indicates that 
the relationship between financial leverage and firm 
performance is positively moderated by the use of 
AI. This lends credence to the theory that using AI 
can mitigate the detrimental effects of high financial 
leverage on business performance. 

Given that both the ROA and ROE coefficients 
are statistically significant, it is unlikely that the 
relationships between these variables are the result 
of random chance. This lends credence to the theory 
that the application of AI and financial leverage may 
affect firm performance. 

Regression analysis results generally support 
the study’s hypotheses, suggesting that the use of AI 
and financial leverage may have an impact on firm 
performance. It is important to keep in mind, 
though, that these findings might not apply to other 
groups or situations because they are dependent on 
the particular data and study sample. 

Based on the conclusions drawn from the 
regression analysis, some potential recommendations 
could include reducing a company’s dependency on 
financial leverage might be a good idea because it 
could be detrimental to the performance of 
the company. This might entail employing venture 
capital or grants as alternative funding sources, or it 
might entail raising equity financing. 

Companies may want to consider investing in 
AI and related technologies, as this may have 
a positive moderating effect on the relationship 
between financial leverage and firm performance. 
This could involve training employees in AI-related 
skills, implementing AI-powered systems and 
applications, or partnering with AI-focused companies. 

To optimize business performance, companies 
should periodically assess how they use AI and how 
much financial leverage they have. They should also 
think about how to best balance these two aspects. 

This could involve analyzing financial and 
operational data to identify trends and patterns, 
seeking input from stakeholders, and adapting 
business strategies as needed. 

The relationship between financial leverage, AI, 
and firm performance in various settings and 
industries may require more investigation. This 
could entail researching various business models, 
analyzing the effects of various AI applications,  
or taking other possible moderating factors 
into account. 

Following the conclusions above, the study may 
have the following potential limitations:  

The research is predicated on a particular 
sample of commercial banks in Jordan, which might 
not be universally representative of other business 
sectors or company sizes. This could restrict how 
broadly the results can be applied to different 
groups or situations. 

The research is limited to a time frame of 2012 
to 2021, which might not fully encompass all 
possible trends or patterns. Making longer-term or 
more comprehensive conclusions about the 
connection between financial leverage, AI, and firm 
performance may become more difficult as a result. 

The study’s foundation is secondary data, 
which could have biases or limitations. Examples of 
these sources include industry reports and company 
documents. This might have an impact on 
the study’s data’s dependability or accuracy. 

With only 130 observations, the study’s sample 
size is relatively small, which could reduce 
the analysis’s statistical power and make it more 
difficult to find complex or subtle relationships 
between the variables. 

The study only considers one model and 
ignores any additional variables or potential factors 
that might have an impact on the performance of 
the firm. This could make it more difficult to 
comprehend the intricate connection between 
financial leverage, AI, and business performance. 

This study clarifies the intricate relationship 
between financial leverage, firm performance, and 
the moderating effect of AI, making it important for 
future research in finance and AI. The found 
detrimental effect of financial leverage on business 
performance, which AI moderates, creates avenues 
for additional study into particular management 
approaches and circumstances that affect this 
relationship. 

Additionally, a promising area for researching 
particular AI applications and strategies that 
enhance positive outcomes is indicated by 
the positive moderating effect of AI on the financial 
leverage-firm performance nexus. Additionally, as AI 
technologies develop, examining how new AI affects 
financial decision-making becomes a crucial area for 
further study. Essentially, this study establishes 
the foundation for future research and discovery 
in the field by helping academics better understand 
the connection between financial leverage, AI, and 
firm performance. 
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