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Abstract: The firm’s valuation (FV) is the key element for all stakeholders, particularly the investors,
for their investment decisions. The main impetus of this research is to estimate the effects of the
debt ratio (DR, i.e., leverage) on the FV (i.e., assets and market capitalisation) of the non-financial
firms listed in India. The quantile panel data regression (QPDR) on the secondary data of 76 non-
financial BSE-100 listed firms in India is employed. This study also checks the effect of the net profit
margin (NPM) as profitability on the association between DR and FV. The QPDR estimates result
in multiple quantiles and provide evidence in scenarios. The findings reveal a positive relationship
of DR to assets only in higher quantiles, i.e., 90%ile), and a negative association of DR is found
with a market capitalisation in all quantiles. Under the interaction effect, profitability (NPM) does
not affect the association of DR with assets but negatively affects the association of debt ratio with
market capitalisation in the middle (50%) quantile. The findings indicate that leverage (DR) affects a
firm’s value. The study’s outcomes are helpful to all stakeholders, particularly investors, to realise
the leverage (DR) as a critical indicator of FV before making any investment decisions. Managers
should also consider lower debt ratios for better firm value. The present analysis is original and holds
novelty in the form of the moderating role of the net profit margin, i.e., the profitability of the firm
between DR and FV in the non-financial firm in India. To the best of our knowledge, no such studies
have been performed to look for the association of the debt ratio with a firm’s value under the effect
of profitability in different quantiles using quantile regression.

Keywords: debt ratio; firm value; net profit margin; sales; profitability

1. Introduction

In light of the recent global financial crises due to COVID-19, institutions have increas-
ingly relied on financing loans for some of their transient assets. This situation has enabled
them to satisfy their financial obligations, maintain a higher rate of return, and avoid going
bankrupt. This kind of financial choice does not stop the catastrophe from happening; it
merely delays it. This study investigates how the debt structures of non-financial firms
listed on the BSE-100 affect their financial performance (as valuation). The debt structure
is a crucial metric for assessing performance by the utilisation of resources to maximise
earnings for its shareholders and raise the institutions’ market value.

Even if there is a lack of funding, it is difficult for non-financial institutions to provide
the required funding, and the management of these institutions in developing nations,
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notably in the non-financial firm in India, is getting increasingly complex. A company’s
financial choice is significant because it affects current and future cash flows, profitability,
and liquidity. Financial management’s main objective is to make decisions to increase the
organisation’s competitive position while maximising owners’ wealth (Abuamsha and
Shumali 2022).

The capital structure (CS) influences not just the organisation’s profitability but also
its leverage ratios. The operating leverage often grows as fixed costs rise. As a result,
firms must constantly cut fixed expenditures to avoid additional losses, particularly during
times of crisis. The company’s CS refers to the ratio of equity and debt resources utilised
for funding the firm. Few ideas advocate that the directors’ CS choice is crucial because
the performance correlates with it. Financial leverage is the ratio of total debt to total
capital employed. Hence, besides having a big impact on the organisation’s profitability,
financial problems caused by CS also substantially affect the macroeconomic results. Profit
maximisation and the hazards involved must also be weighed in financial management.
The company needs a financing structure that guarantees better profitability and market
value. CS and DR impact the company’s profitability.

Various studies find the connectivity of leverage with a firm’s performance in terms of
valuation. Research such as that of Ruland and Zhou (2005), Abor (2005), Tayyaba (2013),
and Robb and Robinson (2014) has shown a favourable effect on performance. Cheng and
Tzeng (2011), Negash (2001), Phillips and Sipahioglu (2004), and Rahman et al. (2020),
however, argue that leverage deteriorates the firm’s performance. Lin and Chang (2011)
indicate no significant connection between leverage and FV. This situation raises the issue
of having fresh evidence of the leverage effect on valuation.

In Indian context, it is evident that Indian corporate has seen several corporate reforms,
including the implementation of many rules and regulations like various company acts. The
recent one is Company Act 2013 to enhance corporate performance in India. As discussed
earlier, leverage is an essential component in a company’s capital structure. Valuation is also
a key element for an investor’s decision to invest in a firm. However, its impact on a firm’s
valuation is inconclusive. Mainly, the research on such a topic is concentrated in developed
economies. Emerging economies like India (one of the fastest-growing economies) need
fresh evidence, as several regulatory reforms have been witnessed in this fast-growing
economy. Therefore, it is high time to estimate the leverage effect on FV of non-financial
firms in India and to provide novel evidence.

In order to answer the primary question addressed in this paper, we use panel data
analysis (PDA) to validate the given hypotheses. The rationale for utilising a PDA is that
it features cross section and time. Panel data analysis has a wide range of applicability in
finance and economics. The quantile panel data regression (QPDR) model (Graham et al.
2015) is employed for regression analysis. This approach is also advantageous because it
can better deal with the endogeneity problem. As a result, endogeneity in such models is
not a significant difficulty in generating consistent results and proving our objectives. We
intend to find the connection between DR and FV (assets value and market capitalisation
taken as a proxy of firm value). In this study, NPM is used as a proxy for firm profitability.
As a result, the initial analysis omits the relationship between DR, FV, and the moderation
impact of business profitability. First, the direct effect of DR on FV may be harmful. If the
indirect relationship between DR and FV prevails, analysing profitability as a moderator
for the firm value could elaborate on the varied repercussions of the effect of DR on FV.
Second, by including sales, “Profit Before Interest And Tax” (PBIT), and “return on assets”
(ROA) as control variables, we would be able to make a compelling case for finding the
sole impact of DR on valuation and impact in interacting with profitability.

Thus, this paper makes a new contribution to the literature. This study represents a
remarkable effort to find the moderating role of the net profit margin, i.e., profitability of the
firm between DR and FV in the non-financial firm in India. To the best of our knowledge,
no prior study has examined the impact of profitability’s moderating role on the linkage
between DR and FV.
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The advantage of our empirical approach, the panel data analysis using quantile
regression, is that it enables us to investigate the contingent roles of leverage on valuation
in different scenarios (quantiles). This situation provides deeper insights into the connection
between the two to have better decision-making inputs. In this paper, we argue that the
sales, profit before interest and tax, and return on assets play a crucial contingent role in
a firm’s valuation. The justification for using sales, PBIT, and ROA as control variables
come from the literature-supported evidence of an empirical association between DR and
FV (Abidin et al. 2021; Ullah et al. 2020; Nariswari and Nugraha 2020). Overall, our
article suggests an adverse correlation between DR and FV. The current findings give clear
implication to focus on portfolio diversification and diversified capital structure.

The remainder of the paper is organised as follows. The following section provides a
full literature review, while Section 3 provides data and the research methodology. Section 4
offers the empirical results, briefly discussing the reason for adopting a thorough empirical
analysis. Section 5 analyses the empirical findings, while Section 6 provides a summary
and implications. The final portion finishes with suggestions for future study extensions.

2. Literature Review
2.1. Debt Structure and Financial Performance

While examining how an organisation’s debt structure affects its financial performance
(FP), Modigliani and Miller (1958) concluded that FP was unaffected. They asserted in
a subsequent study, however, that due to high taxes and deductible interest rates, these
organisations prefer to finance with debt rather than equity (Modigliani and Miller 1963),
which is consistent with the trade-off theory, which holds that debt gives an organisation a
tax advantage (Akeem et al. 2014). As a result, the corporation should take on more debt to
improve performance, which will lower taxes and boost ROA (Saif-Alyousfi et al. 2020).
This viewpoint is also supported by Nirajini and Priya (2013). Homapour et al. (2022)
studied British firms, and they found that leverage improves the market performance of
stocks and reduces market risk (financial). Since this study aims to empirically test the DR
and FV nexus with a moderation influence on profitability, our examination of the literature
will focus on this study area.

Leverage or debt ratio and FP have been the subject of several prior empirical investi-
gations. The results of these investigations are blended. On one side, specific researchers
such as Ruland and Zhou (2005), Abor (2005), Tayyaba (2013), and Robb and Robinson
(2014) discovered the connection between FP and leverage. According to Robb and Robin-
son (2014), using debt boosts FP resulting in greater returns than the average interest
costs associated with a firm’s leverage. These findings can be justified in light of earlier,
significant studies like those of Modigliani and Miller (1958) and Ruland and Zhou (2005),
which asserted that profitable companies advertise quality by raising their leverage. This
situation leads to the positive connectivity of profitability to leverage. The research of
Saleem et al. (2013) and Tripathy and Shaik (2020) on a South Asian Oil and gas firm
investigated how leverage impacts profitability. The study concluded that financial and
operating leverage considerably impact the profitability ratios. Rahman et al. (2020) aimed
to investigate how the DR affects a sample of Pakistani enterprises’ financial results. Some
showed that leverage has a detrimental effect on FP, including Cheng and Tzeng (2011),
Negash (2001), and Phillips and Sipahioglu (2004), while others indicated no link between
leverage and business success. According to Cheng and Tzeng (2011), the level of leverage
results in agency issues that indicate a weak connection between leverage and FP. Lin
and Chang (2011) found two threshold effects between leverage and FP, using debt as a
threshold for Taiwanese enterprises. A rise in leverage is followed by an improvement in
FP as determined by Tobin’s Q if the DR is low. There is no proof of a connection between
leverage and FP when it is high. As in past studies, the debt ratio is used as a threshold,
which evaluates the connectivity of leverage to ROE, the Vietnamese firms’ metric of firm
success.
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Many studies examined the connection between leverage and ROE, their measure
of business performance, and the relationship between company size and FP in India
and other developing countries. Pandey and Ponni (2017) analysed how CS affects the
performance of listed Indian companies, focusing on the pharmaceutical industry. A similar
study conducted in Nigeria (Onaolapo and Kajola 2010; Chen et al. 2019) supported the
agency costs theory’s claim by showing how a high debt ratio significantly negatively
impacts FP indicators like ROA and ROE.

Goel et al. (2022) used debt financing as a substitute for CS and profit efficiency
as a substitute for business success in order to analyse the impact of CS on industrial
performance in India. These findings, consistent with past research, demonstrate little
correlation between performance and debt financing. By simulating the CS with debt and
the FP with ROA and return on capital employed (ROCE), it is possible to examine the CS
and FP of Sri Lanka’s listed companies (Pratheepkanth 2011; Yinusa et al. 2021). The results
show that there is a bad correlation between leverage and FP. Hence, increasing debt has a
negative impact on the FP of the organisation.

No research has yet been conducted on the possible influence of profitability (NPM)
on the impact of DR on firm value. We propose to bridge this gap in the literature by
employing a more open-ended empirical definition that permits a wide range of potential
relationships between the debt ratio and firm value.

2.2. Profitability, Leverage and Firm Value

High profitability suggests positive business prospects, and investors will take these
signals favourably, increasing the firm’s worth. This situation makes sense because a
firm’s ability to produce higher profits suggests that the company is performing well,
which encourages investors to be optimistic and drives up the company’s stock price.
The company’s value rises along with market stock prices. According to Terpstra and
Verbeeten’s (2014) research, profitability ratios—measured by ROI or ROA—significantly
impact the company’s value.

A company’s total assets, which comprise its resources, are used to calculate ROA, a
profitability metric. This ratio shows how well management uses the total assets to produce
profits. The ROA informs the business of the profits from the capital invested (assets). The
ROA varies from company to company and throughout industries; therefore, using it as
a comparative indicator should be done cautiously, taking into account the company’s
performance history and comparing it to that of rivals and similar businesses in the same
industry (Habib et al. 2016).

A combination of debt and equity is used to finance the firm’s assets and fund the
business’s operations. The ROA gauges how successfully an organisation converts invested
capital into net income during operations. High ROA indicates better resource utilisation,
translating into higher FP (Gibson 2012).

When assessing a company’s ability to produce shareholder value, investors look
at metrics including ROA, debt-to-asset ratio (DAR), current ratio (CR), firm size, and
dividend payout ratio (DPR). While establishing an FV, profitability is an important consid-
eration. The profitability metric is the ROA. An indicator of the contribution that assets
contribute to net income is the ROA ratio (Ullah et al. 2020). ROA impacts FV, according to
(Phuong et al. 2020). A significant profit indicates promising corporate futures, encouraging
investors to enhance stock demand and raising firm value.

Operating leverage is influenced by the number of fixed costs; hence, a higher per-
centage of fixed costs denotes significant operational leverage. As a result, operating
income will fluctuate with every change in sales. Also, the organisation may be exposed
to risk due to the substantial operating leverage. Regardless of the business’s sales, fixed
expenses must be paid, including manufacturing overhead, equipment depreciation, and
maintenance costs (Gitman and Zutter 2015).

Investors must take into account a company’s size when estimating its worth. Thakur
and Workman (2016) claim that a company’s sales, capital, and total assets can be used to
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estimate the business size. Compared to firms with small total assets, those with large total
assets are mature and can create good prospects in a time of relative stability and can turn
a profit.

Mutmainah (2015) asserts that a company’s size can be estimated using its sales, total
assets, or capital. Firms with higher total assets have matured and are seen as having good
prospects in an era of stability and the capacity to generate profits. When a corporation
has a large overall asset base, the management has numerous preferences for how the
assets should be used (Davydov 2016). From the management perspective, the value of the
business will increase due to how easily it can be managed (Rajgopal and Venkatachalam
2011). Nurainy et al. (2013) also support this perspective, which discovered that firm size
significantly affects firm value.

According to Darsono et al. (2011), total assets turnover (TAT) is an activity ratio that
signals how much of an FV is employed to complete or provide sales (Bahraini et al. 2021).
The more effectively all of the FV is employed to produce net sales, the higher the total
assets turnover, which leads to better revenue and profit. Profit growth is a metric used to
assess an FP; as a result, the higher the profit, the more successful the organisation. Thus,
profit growth will be more significant if the total asset turnover is high. The results of in
dicate that TAT favours company profit growth.

Profitability gauges the money from a transaction or investment (Liao et al. 2020). It
also demonstrates the management’s capability to boost company profits or as a barometer
for effectiveness. High profitability indicates the business’s promising future for investors
Profitability has a significant effect on the security and liquidity of the financial system.
Investors should therefore take the company’s financial liquidity into account when as-
sessing a company’s profitability. Investors increasingly consider financial security and
profitability levels when making long-term investments.

The extant literature discussed above exhibits that the connectivity of DR and the firm’s
value is inconclusive. The relationship of leverage and valuation under the moderating
role of dividend policy (Fajaria and Isnalita 2018) and corporate governance (Javeed et al.
2017) was investigated and found to be significant. However, the moderating effect of
profitability has not yet been examined for the DR and firm’s value connection. In addition,
it is also observed from the extant literature that studies exploring DR and valuation
relationships are highly inclined towards developed economies. In the Indian context, such
studies are rarely found. Hence, this study fills the research gap with its novel approach
to deliver fresh evidence on the association of DR and the firm’s value of firms in India.
This study considers specific profitability measures like Sales, PBIT, and ROA as control
variables to observe the sole effect of leverage on valuation (Abidin et al. 2021; Ullah et al.
2020; Nariswari and Nugraha 2020). The above discussion expresses how these factors
can influence leverage and firm value. Therefore, variables such as sales, PBIT, and ROA
should be kept controlled to handle omitted variables biasedness. As these profitability
factors are controlled, we chose a more robust profitability measure, i.e., NIM, to moderate
the DR and valuation.

2.3. Theoretical Underpinnings for the Impact of Debt Ratio and Firm Value

According to Modigliani and Miller (1958), their modern capital structure theory posits
that the firm’s value is not affected by financial structure. However, in their advanced
theory, Modigliani and Miller (1963) assert that leverage improves a firm’s value due to the
tax shield advantage. Modigliani and Miller (1963) argue that when leverage cannot build
a tax shield advantage, it adversely affects a firm’s value by increasing the leverage cost.
Similarly, the trade-off theory says that leverage is detrimental to a firm’s value because it
creates financial instability in firms (Homapour et al. 2022; Cheng and Tzeng 2011).

Nobel Prize winners Modigliani and Miller’s (1958) work, which was previously
described, was the first quantitative analysis of the impact of a company’s capital structure
on its financial indicators (Brusov et al. 2022). The conventional strategy, founded on an
investigation of empirical data, was in use prior to their work. The Modigliani–Miller
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theory became a particular instance of the modern Brusov–Filatova–Orekhova (BFO) theory
(Brusov et al. 2022; Brusov et al. 2023; Brusov and Filatova 2023), which was created
in 2008. Many qualitatively novel effects missing from the Modigliani–Miller theory
have been found in the BFO hypothesis. BFO theory (Brusov et al. 2018; Brusov and
Filatova 2023) demolished some of the most fundamental financial management ideas. They
considered the company’s perpetuity (finite lifespan) as crucial. Therefore, no standard
view is observed among researchers. It is also argued that BFO theory under inflation
increases the firm’s cost of capital and FV. Therefore, leverage decreases the firm’s value
(Brusov et al. 2022).

The percentage of a company’s total debt to its assets is known as the debt ratio,
according to Siahaan et al. (2016). As the debt ratio increases, the source of funding through
debt reduces. On the other hand, the amount of debt used to finance a project increases
with the debt ratio. Financial leverage and company performance in Tanzanian savings
and credit cooperative societies were examined using the literature (Towo 2022; Luu 2021),
and both were discovered to be significantly and negatively linked. The same findings
were also demonstrated by Nigerian product companies, which reported their performance
by the added cash value of listed industrial good firms and revealed a negative link with
long-term DR while displaying a positive correlation with short-term DR (Ofulue et al. 2022;
Akhtar et al. 2016). Regarding the CS effect on family business performance in corporate
governance, family-owned businesses with limited resources see a fall in investment
opportunities, while more opportunities emerge due to debt. Itan and Chelencia (2022) and
Selim et al. (2022) found that savings- and credit-cooperative societies’ leverage and FP in
Tanzania’s financial leverage impacted the success of credit-cooperative societies. A study
of Nigerian oil corporations found negative connectivity of leverage and FP as assessed by
ROE, and it was proposed that debt financing be increased to secure shareholders’ positions
in firms (Huynh et al. 2022; Abubakar 2015; Ehikioya 2009; La Rocca 2010; Kalantonis et al.
2021). In a study on British firms, Homapour et al. (2022) advocated that leverage improves
a firm’s market value and reduces risk. With the above discussion, this study hypothesises
the following in its alternate form:

H1. Debt ratio negatively affects firm value.

2.4. Theoretical Underpinnings for the Effect of Profitability (NPM) on Debt Ratio and Firm Value
Connection

The net profit margin is the portion of revenue made up of net income or profit. A
company’s or industry’s net profit margin is determined by the proportion of net earnings
to revenues. Net profit margins are often reported as a percentage. Divide net income by
sales to obtain this ratio (Gibson 2012; Rahman et al. 2020). The net profit of margin is a
proportion of profitability that contrasts net income to sales. Exposing operational expenses
over a given period helps evaluate how efficient a company is (Dakua 2019). The better the
net profit margin, the more likely a company is to produce a sufficient profit from sales to
allow it to reduce its operating costs successfully. The results of Royda (2019) show that
NPM has no discernible effect on a company’s growth in earnings. The research results by
(Puspasari et al. 2017) show that the NPM effect is positive and significant for firm profit
growth. It was observed in several studies, such as (Phuong et al. 2020; Ullah et al. 2020),
that profitability improves firm value. However, the mediating role of profitability has
not been examined for the DR and FV nexus. Hence, the following alternate hypothesis is
made:

H2. Profitability (NPM) moderates the relationship between Debt ratio and firm value.
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3. Data and Methodology
3.1. Data

This study used the secondary data of 76 BSE-100 listed non-financial firms in India.
The sample period of study is ten years (2011–2020). The data initially included 100 firms.
However, it was reduced to 76 firms after the data filtration. The financial firms were
excluded due to their different approach to reporting having different features. The study
found 76 firms with authenticated data for a balanced panel for consistent results. In addi-
tion, the chosen period must be investigated after the reform period and recent regulatory
measures regarding India’s corporate activities, for instance, the recent amendment in the
Companies Act 2013 and Insolvency and Bankruptcy Code 2018.

Additionally, the sample period size has enough observations to deliver more substan-
tial and reliable evidence. The data source is the Bloomberg database, from which data
retrieval was performed. The industry-wise distribution of firms is shown in Table A1 in
Appendix A. The variables for which data were procured are mentioned and described in
Table 1.

Table 1. Variables.

Variable Measurement References

Explanatory Variables (EV)

Debt Ratio (DR)
It represents the share of debt to total assets. A higher debt ratio
shows that the firm is highly leveraged. It is calculated as
DR = total debt/(debt + equity)

Husna and Satria (2019);
Irman and Purwati (2020)

Dependent Variables (DV)

Asset (lasset)
It is the total value of a company’s assets. The Asset value is
taken as one of the proxies for firm value. lasset shows
logarithmic value is taken.

Husna and Satria (2019);
Irman and Purwati (2020)

Market Capital (lmcap)

Market capitalisation (Mcap) is taken as another proxy of firm
value. It is calculated as
mcap = (Total outstanding shares) × market value of a share.
lmcap shows logarithmic value is taken.

Al-Ahdal et al. (2020);
Garcia et al. (2019)

Tobin’s Q (TQ)
It is the ratio of firm’s value and firm’s assets replacement cost
(ARC).
TQ = FV/ARC

Vo (2017)

Market-to-Book Ratio (MTB)
It is the ratio of market value (MV) and book value (BV) of a
firm’s equity share.
MTB = MV/BV

Vo (2017)

Enterprise value (ENTV) It is calculated by the sum of market cap and net debt.
ENTV = Mcap/Net Debt

Hao et al. (2022); Ronald
and Semuel (2022)

Return on Equity (ROE)
It also indicates the profitability of banks, and it is positively
related to profitability. It is calculated as
ROA = net income/total equity

Hao et al. (2022); Ronald
and Semuel (2022)

Moderating Variables (MV)

Net Profit Margin (NPM) It is used as the proxy for profitability. The higher NPM is an
indication for higher profitability.

Nariswari and Nugraha
(2020); Panjaitan (2018)

Control Variables (CV)

Sales (lsales) It shows the total value of sales in a firm. lsales indicates
logarithmic value is taken for analysis.

Ohiomah et al. (2020); Blal
et al. (2018)

PBIT (lpbit) It is profit earned by a company before interest and tax. lpbit
indicates that the logarithmic value is taken for analysis.

Nariswari and Nugraha
(2020)

Return on assets (ROA)
It also indicates the profitability of banks, and it is positively
related to profitability. It is calculated as
ROA = net income/total assets

Husna and Satria (2019)

Note: The Variables’ data is sourced from Bloomberg database.

3.2. Methodology

The data used for this study include both cross-sectional units (76 firms) and a time
dimension of ten years (2011–2020). Therefore, we performed the panel data analysis (PDA)
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to verify the assumed hypotheses in this paper. The rationale behind using PDA is its
benefits of featuring both cross section and time. Hence, it delivers comparatively more
information to justify the findings (Hsiao 2007; Baltagi 2008). PDA is less susceptible to
endogeneity complexities. Hence, PDA results are comparatively less biased than typical
time series or cross-sectional studies (Kanoujiya et al. 2022; Wooldridge 2015). Furthermore,
the quantile panel data regression (QPDR) model (Graham et al. 2015) is used for regression
analysis because the dependent variables are found to be non-normal. As the dependent
variable is non-normal, the extent of the effect might vary in different quantiles (Kanoujiya
et al. 2022; Hettmansperger and McKean 2011; Asmare and Begashaw 2018). Thus, the
QPDR model becomes a good fit for finding results in scenarios (Kanoujiya et al. 2022;
Hettmansperger and McKean 2011; Asmare and Begashaw 2018). The QPDR model is also
advantageous, as it can better deal with the endogeneity problem. Hence, endogeneity
in such models is not a big issue in delivering consistent results (Kanoujiya et al. 2022;
Wooldridge 2015). The model specification is mentioned below:

DVit(τ) = θ1DRit + θ2lsalesit + θ3lpbitit + θ4ROAit (1)

DVit(τ) = θ1DRit + θ2NPMit + θ3i_DR_NPMit + θ4lsalesit + θ5lpbitit + θ6ROAit (2)

Base models (Model 1 and 2) are based on Equations (1) and (2), corresponding to
the interaction models (Model 3 and 4), where the dependent variable (DV) is the firm’s
value and has two proxies, i.e., lasset and lmcap. Two additional proxies of DV are also
taken, namely, TQ and MTB. Both are incorporated to check the results’ robustness. The
main explanatory variable is the debt ratio (DR). This study also investigates the interaction
effect of DR under the moderation of profitability. Hence, the interaction term calculated
as (i_DR_NPM [=dDRXdNPM]) is also introduced, including DR as the main explanatory
variable and NPM (profitability) as the moderator. Suffix ‘d’ shows that demean values are
taken. In addition, three control variables are also included in the models (i.e., lsales, lpbit,
ROA) to obtain a good fit model to determine the sole relationship between the variables of
interest. ‘it’ shows that PDA model specification is taken where ‘I’m is cross-sectional units
(firms) and ‘t’ is time (year). ‘θi’ is the coefficient estimate.

3.3. Quantile Regression

Most of the prior studies employ parametric methods to examine how leverage and FV
are related. There is evidence in the literature that the effect size may vary with quantiles
when the outcome variable is non-normal. The FV-having proxies lasset and lmcap are
the dependent variables of interest in this study and are non-normal. A discussion on
non-normality checks is provided in Section 4.2.

As mentioned in Section 4.2, lasset and lmcap are not normally distributed. There-
fore, we use a quantile regression model to examine the relationship between leverage
and FV. In addition, research that supports non-parametric methods is the inspiration for
implementing quantile regression since it yields better results in empirical examinations of
scenarios (see Asmare and Begashaw 2018; Hettmansperger and McKean 2011). Addition-
ally, quantile regressions and other non-parametric methods do not make any assumptions
about the model’s error component distribution.

We use Graham et al. (2015) estimator, known as quantile regression for panel data
(QRPD), which is based on Ledhem and Mekidiche’s (2022) work. As the best non-
parametric strategy, we combine QRPD with Markov chain Monte Carlo optimisation
(MCMC) to address the difficulties with conventional calculation mistakes. Additionally,
according to Dong et al. (2015), one of the effective non-parametric techniques for robust
estimation for quantile regression is MCMC. Quantile regression is also more resistant to
data outliers and less susceptible to them. Lastly, by assessing the effect at various quantiles
of FV, the non-parametric method of QRPD with MCMC optimisation allows for more
exploration of leverage. Thus, QRPD is a consistent and justifiable approach for this study.
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Additionally, when the data are non-normally distributed, then the classical regression
approach does not provide clearer insight for the association of the two variables. Hence,
looking at their relationship in different quantiles gives clearer insights to have a better
decision-making approach.

3.4. Variables

The dependent variable in this study is the firm’s value. The firm’s value is proxied by
lasset and lmcap. The lasset is the total value of a firm’s asset in INR (Husna and Satria
2019; Irman and Purwati 2020). The logarithmic value is taken to handle extreme value
vulnerability. The lmcap is the market value of the firm’s total outstanding shares (Al-Ahdal
et al. 2020; Garcia et al. 2019) (see Table 1 for description). This study also includes two
more proxies of FV. These are “Tobin’s Q” (TQ) and the “market-to-book ratio” (MTB).
They are incorporated to ensure the results’ robustness. TQ is the ratio of FV and assets
replacement cost (Zhao and Murrell 2016; Vo 2017). MTB is the ratio of the market value
and book value of a firm’s equity share (Zhao and Murrell 2016; Vo 2017).

The primary explanatory variable is the debt ratio, which describes the firm’s leverage
status (Husna and Satria 2019; Irman and Purwati 2020). Table 1 has a note on it. Profitability
is the moderating variable to find the effect of DR on the firm’s value. NPM is taken as
the proxy of profitability (Nariswari and Nugraha 2020; Panjaitan 2018). Three variables
(lsales (Ohiomah et al. 2020; Blal et al. 2018), lpbit (Adelopo et al. 2018; Nariswari and
Nugraha 2020), and ROA (Adelopo et al. 2018; Husna and Satria 2019)) which seem to
affect the firm’s value are kept controlled to obtain a good-fit model to determine the effect
of DR on a firm’s value, reasonably. Table 1 demonstrates detailed notes on the variables
incorporated in the study.

4. Results
4.1. Summary Statistics

Table 2 gives the summary of descriptive statistics. The firm’s asset value has an
average value of INR 50,502.44 million. However, it is quite downward from Min. Therefore,
on average, the firm’s value in India is low. Similarly, the firm’s market capital has an
average value of INR 71,009.26 million, which is also closer to Min, indicating a low market
capital (on average) of firms in India. However, it should be noted that the standard
deviation is relatively high. This result shows that firms vary in terms of firm’s value.

Table 2. Summary statistics.

Variable Obs. Mean Std. Dev. Min Max

DVs
Asset (lasset) 760 50,502.44 10,0946.97 276.45 1,165,910

Mcap
(lmcap) 760 71,009.26 101,625.92 52.22 1,017,464.4

EVs
DR 760 0.177 0.195 0.00 0.896

MVs
NPM 760 0.404 3.200 −0.729 78.51

CVs
Sales 760 38,695.23 77,530.75 61 615,782.6
Pbit 760 4923.03 7999.67 −39,637.4 57,244
ROA 760 11.58 9.49 −20.44 77.61

Note: Min, Max, Obs., and Std. Dev. are minimum value, maximum value, number of observations, and standard
deviation, respectively. DVs are dependent variables. EVs, MVs, and CVs are the explanatory, moderating, and
control variables, respectively.

Additionally, it is also found that these 76 sample firms share 71.67% of the market
capitalisation of all BSE 100 firms. The DR (debt ratio) exhibits its average value of 0.177,
closer to Min. Hence, on average, the leverage in the sample firms is low. Additionally, the
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sample firms vary less regarding leverage, as their SD is relatively low. The mean value
of NPM is 0.404, which is positive but notably down compared to Min. Hence, the firms
are found to be in profit (on average), which is fairly low. The SD of NPM is low; hence,
the firms are not much differentiated regarding profitability (NPM). The average sales in
sample firms are INR 38,695.23 million (closer to Min). Hence, a signal for low sales (on
average) in the sample firms is found.

Similarly, the PBIT has an average value of 4923.03 (in million INR). It is optimistic,
but it is closer to Min. Hence, on average, a low PBIT is found. However, sales and PBIT
have high SD, indicating the varying nature of firms in terms of sales and PBIT. The ROA
of sample firms with an average value of 11.58 shows a low ROA due to having proximity
towards Min. Its SD is slightly low; hence, firms are not much varying when considering
ROA.

4.2. Normality of Dependent Variable

Table 3 demonstrates the normality status of the data used for dependent variable
proxies. The Shapiro–Wilk test tests the normality with the null of non-normal data. The
significant outcomes for both proxies confirm that the dependent variable proxies are
not standard in distribution. Hence, the application of QPDR is reasonably justifiable.
Additionally, the QPDR estimates the regression results in different quantities; hence, it
helps analyse the outcomes’ robustness.

Table 3. Shapiro–Wilk W test.

Variable Obs W p-Value
H0: Data
Normally

Distributed
Outcome

lasset 760 0.992 0.000 Rejection of H0 Non-normal Data
lmcap 760 0.976 0.000 Rejection of H0 Non-normal Data
ENTV 760 0.974 0.000 Rejection of H0 Non-normal Data
ROA 760 0.884 0.000 Rejection of H0 Non-normal Data
ROE 760 0.445 0.000 Rejection of H0 Non-normal Data
TQ 760 0.246 0.000 Rejection of H0 Non-normal Data

MTB 760 0.454 0.000 Rejection of H0 Non-normal Data
Note: The Shapiro–Wilk W test to check normality of data of dependent variable. It has the null of normal
distribution. ENTV, ROA, ROE, TQ, and MTB are other proxies taken for valuation to check results’ robustness as
described in Appendix A.

4.3. Multicollinearity

The correlation matrix shown in Table 4 has a pairwise correlation coefficient. It can be
observed that there are many significant correlations between pairs. However, no significant
correlation has a value greater than 0.80. This situation indicates that multicollinearity is
not available in the models. Moreover, the VIF values (in Table 5) of all variables used in the
study are not more than ‘3’. This result also ensures that multicollinearity is not available
in models.

Table 4. Correlation matrix.

lasset lmcap DR NPM lsales lpbit ROA

lasset 1
lmcap 0.638 * 1

DR 0.265 * −0.051 1
NPM 0.037 0.059 −0.047 1
lsales 0.608 * 0.407 * 0.306 * −0.043 1
lpbit 0.681 * 0.764 * 0.070 0.087 * 0.612 * 1
ROA −0.230 * 0.169 * −0.462 * 0.373 * −0.185 * 0.091 * 1

Note: * signals p-value significance at 0.05.
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Table 5. Variance inflation factor (VIF).

Variable
(DV:lasset) DR NPM lsales lpbit ROA DR NPM

VIF 1.542 1.230 1.649 1.496 1.544 1.246

Variable
(DV:lasset) DR NPM lsales lpbit ROA DR NPM

VIF 1.543 1.230 1.650 1.497 1.544 1.246
Note: VIF < 3 shows no multicollinearity.

4.4. Regression Results

Tables 6 and 7 demonstrate the regression results of QPDR analysis. Table 6 shows the
results of base models (Models 1 and 2). In Model 1, it is evident that ‘DR’ is insignificant
in the first two quantiles (i.e., at 10%ile and 50%ile). However, it is both significant (at
5% significance) and optimistic, with a value of 1.309 in the 90%ile. It indicates that DR
positively affects lasset (firm’s value) at the 90%ile (higher quantile). The control variables
lsales and lpbit are both significant and positive at the 10%ile % and 50%ile %. The control
variable ROA is found negative at all quantiles. However, the lsales is insignificant in the
90%ile quantile. In Model 2, DR is found significant and negative in all three quantiles
(10%ile, 50%ile, and 90%ile). Hence, it implies that DR is detrimental for the firm’s market
capitalisation (lmcap). The control variable ‘lsales’ is found significant and negative in
the 10%ile and 50%ile. However, it is insignificant in the 90%ile. ‘lpbit’ is significant and
positive in all quantiles. However, ROA is insignificant for lmcap in all quantiles.

Table 6. Results of quantile regressions (with base variable).

lasset lmcap

Coef. Std. Err. p Coef. Std. Err. p

Quantile (10)

DR −0.093 0.261 0.721 −2.103 * 0.348 0.000
lsales 0.133 * 0.047 0.005 −0.124 *** 0.072 0.088
lpbit 0.799 * 0.069 0.000 0.975 * 0.076 0.000
ROA −0.413 * 0.027 0.000 −0.029 0.062 0.637

Quantile (50)

DR 0.094 0.102 0.358 −1.151 * 0.148 0.000
lsales 0.058 * 0.021 0.006 −0.069 * 0.018 0.000
lpbit 0.941 * 0.021 0.000 0.768 * 0.022 0.000
ROA −0.646 * 0.018 0.000 0.011 0.025 0.648

Quantile (90)

DR 1.309 ** 2.144 0.032 −0.737 ** 0.262 0.005
lsales −0.031 −0.214 0.830 0.003 0.031 0.918
lpbit 0.719 * 4.770 0.000 0.643 * 0.034 0.000
ROA −0.415 ** −2.854 0.004 0.045 0.039 0.244

Note: *, **, and *** are for p-value is significant at 1%, 5%, and 10%.

While considering the interaction effect in Model 3 (Table 7), DR has an insignificant
coefficient in all quantiles in the case of lasset. The moderating variable NPM in the
10%ile and 50%ile is insignificant for lasset but significant and positive in the 90%ile.
The interaction term (i_DR_NPM) is insignificant in all quantiles. It means that NPM
(profitability) does not affect the association of DR with lasset. The control variable ‘lsales’
is found significant only in the 50%ile at 5% significance. Other control variables, ‘lpbit’
and ‘ROA’, are significant in all quantiles. However, lpbit is positive and ROA is negative.
In Model 4, DR has a negative and significant coefficient (−1.610 and −1.044, respectively)
in the 10%ile and 50%ile. However, DR is insignificant for lmcap at the 90%ile. It means
DR is detrimental to a firm’s value in terms of market capitalisation. The interaction term
(i_DR_NPM) is negative and significant at the 50%ile. It implies that NPM (profitability)
as moderator affects the relationship between DR and lmcap (market capital). Moreover,
the negative coefficient indicates that while profitability is high, DR decreases the firm’s
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market capitalisation. ‘lsales’ and ‘lpbit’ are significant at the 10%ile and 50%ile. However,
ROA is insignificant in all quantiles. Moreover, looking at all the models, ‘lmcap’ has
exhibited more consistent outcomes in different quantiles. Hence, it can be a more reliable
choice of the valuation measure of a bank. Furthermore, it is also evident that exploring
the association of the two variables in different quantiles gives a clear indication that
firms with higher valuation may exhibit different connectivity with leverage compared to
lower-valuation firms.

Table 7. Results of quantile Regressions (with Interaction Variable).

lasset lmcap

Coef. Std. Err. p Coef. Std. Err. p

Quantile (10)

DR −0.002 0.370 0.994 −1.610 * 0.466 0.000
NPM 0.053 0.087 0.541 −0.082 0.118 0.486

i_DR_NPM −0.428 1.390 0.758 −0.894 1.077 0.407
lsales 0.112 0.088 0.202 −0.350 ** 0.114 0.002
lpbit 0.832 * 0.077 0.000 1.187 * 0.108 0.000
ROA −0.417 * 0.043 0.000 −0.019 0.057 0.727

Quantile (50)

DR −0.026 0.181 0.882 −1.044 * 0.159 0.000
NPM 0.063 0.115 0.582 −0.011 0.019 0.531

i_DR_NPM 0.126 0.629 0.841 −0.269 ** 0.133 0.044
lsales 0.089 ** 0.045 0.050 −0.122 ** 0.042 0.004
lpbit 0.902 * 0.043 0.000 0.820 * 0.042 0.000
ROA −0.670 * 0.019 0.000 0.016 0.035 0.635

Quantile (90)

DR 0.800 1.026 0.436 −0.977 2.684 0.715
NPM 0.429 ** 0.205 0.036 −0.011 3.438 0.997

i_DR_NPM −1.613 2.837 0.962 0.444 9.500 0.962
lsales 0.186 0.322 0.562 0.018 0.614 0.976
lpbit 0.578 ** 0.284 0.042 0.630 0.621 0.310
ROA −0.698 * 0.116 0.000 0.056 0.132 0.671

Note: *, **, and *** are for p-value is significant at 1%, 5%, and 10%.

4.5. Robustness Test of Results

This study performs the robustness test to ascertain the robustness of the results.
The quantile regression is performed, which estimates the impact of DR on the firm’s
value at different quantiles. Hence, it gives results in various scenarios. In addition, a
multi-model approach is adopted, incorporating two proxies of the dependent variable and
estimating the association of DR with the firm’s value in the simple base establishment and
under the moderating effect of profitability (Kanoujiya et al. 2022; Rastogi and Kanoujiya
2022). The study finds the effect of DR on a firm’s value in many cases. Additional
analysis is performed using five more proxies (i.e., TQ (Tobn’s Q), MTB (“market-to-book
ratio”), “enterprise value”, ROA, and ROE) of a firm’s value to further ensure the results’
robustness. A complete discussion on this analysis is elaborated in Appendix B (discussed
under Appendix B and results are presented in Tables A2–A5). Here again, very similar
results are obtained. Hence, it confirms the results’ robustness as found in the main models
(Kanoujiya et al. 2022; Rastogi and Kanoujiya 2022).

5. Findings and Discussion
5.1. Hypothesis Discussion

This study formulated two main hypotheses. The first hypothesis is that the debt
ratio negatively affects the firm value. Significant evidence is obtained in support of this
hypothesis. We also found a negative association of debt ratio with a firm value under the
effect of profitability (npm) at the 50%ile. Hence, the support for the second hypothesis,
profitability, moderates the association of DR and FV. The current findings support the
trade-off theory (Cheng and Tzeng 2011), which asserts the negative relationship of leverage
and firm value. However, the findings do not support modern capital structure theory
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(Modigliani and Miller 1958). It is to be noted that a positive impact of leverage on assets is
found only at a higher quantile (90%ile). It also supports Modigliani and Miller (1963) for
their advanced theory, indicating that leverage does not carry tax shield benefits; instead,
it incurs cost in the leverage of Indian firms. The current findings also support modern
capital structure theory, i.e., BFO theory, as discussed in the literature.

5.2. Comparison of Previous Findings

Current results differ from the previous studies that the debt ratio positively affects a
firm’s value (Modigliani and Miller 1958; Siahaan et al. 2016; Huynh et al. 2022; Abubakar
2015; Ehikioya 2009; La Rocca 2010; Kalantonis et al. 2021). However, the results are in
support of the research by Towo (2022), Luu (2021), and Cheng and Tzeng (2011). They
conclude that leverage is detrimental to a firm’s value. Some studies found mixed effects
because the relationship between the debt ratio and firm value varies with changes in the
debt structure (Al-Ahdal et al. 2020; She and Guo 2018). It can be concluded from the results
shown that the interest tax shield grows as the debt ratio rises, but the costs associated
with leverage rise as well, counteracting the beneficial impacts of the debt ratio on the
firm value.

5.3. Contribution and Implications

The current study presents the association of leverage with a firm’s valuation. It
is found that leverage negatively impacts the valuation solely (all quantiles) and under
the interaction of profitability (in the middle quantile). The current study augments the
literature on leverage and valuation in several ways. First, it provides fresh evidence on
the association of leverage and the valuation of non-financial firms in India. Second, it
employs a more consistent approach (quantile regression) to reveal this relationship in
different scenarios. Hence, the findings provide more profound insights into the impact
of leverage on valuation. Third, it also looks for their association under the interaction of
profitability. To the authors’ belief, such research rarely exists in the literature. Hence, the
current evidence makes a significant contribution to the literature.

The findings bring several noticeable implications for all the stakeholders to see the
leverage in connection with valuation critically. It is not always the case that it benefits the
firm’s value. Hence, the finance manager needs to take care of the firm’s debt structure
while looking for its involvement in the capital structure. They should be alerted to the
inclusion of debt and critically evaluate that it does not cause much cost to the firm. The
important implication for investors is that firms with a higher share of debt might not
be suitable for the firm’s valuation. Therefore, leverage should be seen critically for any
investment decisions. Additionally, the findings give noticeable implication to focus on
portfolio diversification.

6. Conclusions

Leverage is one of the essential elements in a firm’s capital structure. This paper
aimed to determine the impact of debt ratio on the firm value of 76 non-financial firms
listed in BSE-100 in India. Applying QPDR, it was found that a firm’s leverage ratio
adversely affects its valuation in India. The profitability (NIM) negatively affects the impact
of DR on FV. It means leverage is detrimental to a firm’s value while the firm has higher
profitability. Therefore, it is inferred that leverage does not bring benefits to add value to
a firm’s valuation. It can be concluded from the results that the interest tax shield grows
as the debt ratio rises, but the costs associated with leverage rise as well, counteracting
the beneficial impacts of DR on FV. It is generally assumed that DR adds value to the
firm traditional capital structure theory of Modigliani and Miller (1963). However, it is
not always accurate as exhibited by the empirical results. It might be due to the incurred
cost of leverage. Hence, the advanced BFO theory is found supportive. The current study
substantially contributes to the existing literature through its novel evidence and approach.
The current findings bring noticeable implications to all concerned stakeholders, including
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managers and investors, to look at leverage critically and carefully before involving it in
capital structure. It should be noted by the managers that the inclusion of leverage should
not have a higher cost which hinders the firm’s valuation. Policymakers need to understand
the limits of leverage inclusion in capital structuring so that it should benefit firms rather
harm it.

This study cannot be separated from its limitations. First, the study talks only about
non-financial firms listed in India. The financial firms are excluded due to their different
approaches to reporting information and work culture. Therefore, the current study can be
extended in a separate study of financial firms. In addition, the study’s scope is limited to
the Indian economy. The results cannot be taken in general. However, the findings give
enough impetus to other emerging economies of a similar kind, such as China and Russia.
This study can be conducted further on financial firms. The sample can be broadened to
have cross-country evidence. Other parameters for a firm’s valuation can be incorporated
in future studies on capital management. The moderation of competition and inflation for
the association of DR and the firm’s value should also be examined in future studies.
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Appendix A

Table A1. Industry-wise distribution of sample firms.

Sl. No. Sector Firms Count

1 Automobile 12
2 Technology 5
3 Textiles 1
4 Cons Durable 3
5 Construction 7
6 Energy 10
7 Engineering 2
8 FMCG 9
9 Healthcare 10
10 Metals 4
11 Services 6
12 Chemicals 5
13 Communication 2

Total 76
Notes: The sample’s industry classification corresponds to the data from India’s Bombay Stock Exchange (BSE).
The sample is diverse in that it includes firms from 13 different industries.

Appendix B Additional Robustness Check

It was discussed earlier that the results’ robustness is an essential approach to ensure
the reliability of obtained empirical evidence. It is observed from the literature that quantile
regression itself is an approach which ensures the results’ robustness, as it estimates results
in different quantiles. However, this study follows a multimodel approach using different
proxies of the main dependent variable (firm’s value). The two most important proxies of
a firm’s value (i.e., lasset and local) are taken for the study’s main analysis. In addition,
in this section, we take two more proxies to further ensure the results’ robustness. The
five other proxies of firm’s valuation are “Tobin’s Q” (TQ), “market-to-book ratio” MTB,
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“enterprise value” (ENTV), ROA (“return on assets”), and ROE (“return on equity”). The
applicability of these variables for the models is checked as being non-normal (see Table 3).

TQ is one of the firm’s valuation indicators. It is computed by dividing the firm’s
market value by the firm’s asset replacement cost (Zhao and Murrell 2016; Vo 2017).
Similarly, MTB is another valuation indicator computed as dividing the market value of
a firm’s equity by the book value of the same equity (Zhao and Murrell 2016; Vo 2017).
ENTV is calculated by the sum of the market cap and net debt (Hao et al. 2022; Ronald and
Semuel 2022). ROA and ROE are other valuation proxies indicating return on assets and
return on equity, respectively (Hao et al. 2022; Ronald and Semuel 2022).

Tables A2 and A3 present the regression outcomes of base models and interaction
models, respectively, using TQ and MTB as the dependent variables. In Table A1, DR
significantly impacts both TQ and MTB in the quantiles. However, DR relates to TQ
negatively in all cases. DR connects to MTB negatively in the lower quantile (10%ile) and
positively in the higher quantiles (50%ile and 90%ile). In Table A2, the explanatory variable
of interest is the interaction term (i_DR_NPM). It is found to be significant and positive with
TQ only in the lower quantile (10%ile) at 5% significance. In rest of the cases, interaction
term is insignificant. Comparing the results with the outcomes of main analysis, very
similar results are obtained, indicating that DR negatively affects a firm’s value. However,
in the higher quantile, it has positive connectivity to the firm’s value in some cases. Thus, it
further confirms the results’ robustness.

In Tables A4 and A5, the regression outcomes of the base models and the interaction
models having ENTV (‘enterprise value’), ROA, and ROE are demonstrated. DR in almost
all cases (quantiles) is found to be significant for ENTV, ROA, and ROE. Here, again,
in Table A4, the DR is negatively connected to ENTV in all quantiles. DR is negatively
connected to ROA in the lower quantile (10%ile); however, it is found to be positively
associated with ROA in the higher quantiles ((50%ile and 90%ile). In the case of ROE (as the
dependent variable), DR is found to be positively related to it. In Table A5 for interaction
models, the interaction trem ‘i_DR_NPM’ is found to be insignificant in all quantiles for
ENTV. In case of ROA, ‘i_DR_NPM’ is also insignificant in all quantiles. The interaction
term ‘i_DR_NPM’ is found to be significant and positive in the lower quantile (10%ile) in
the case of ROE only. The interaction term ‘i_DR_NPM’ is insignificant in all other models
in Table A5. Here, again, very similar outcomes are obtained using other proxies of firm’s
valuation (i.e., ENTV, ROA, and ROE).

Table A2. Results of quantile regressions (with base variable).

TQ MTB

Coef. Std. Err. p Coef. Std. Err. p

Quantile (10)

DR −1.084 * 0.278 0.000 −0.487 *** 0.258 0.059
lsales 0.004 0.039 0.909 −0.179 * 0.050 0.000
lpbit −0.068 0.056 0.227 0.027 0.052 0.598
ROA 0.543 * 0.172 0.001 1.098 * 0.160 0.000

Quantile (50)

DR −0.729 * 0.212 0.000 1.867 * 0.310 0.000
lsales −0.154 * 0.028 0.000 −0.006 0.064 0.914
lpbit −0.248 * 0.043 0.000 −0.915 * 0.105 0.000
ROA 2.148 * 0.150 0.000 3.357 * 0.209 0.000

Quantile (90)

DR −2.264 ** 0.950 0.017 1.113 * 0.379 0.005
lsales −0.076 0.144 0.595 0.388 0.306 0.205
lpbit −0.445 ** 0.207 0.031 −1.879 * 0.385 0.000
ROA 4.468 * 0.494 0.000 8.456 * 0.972 0.000

Note: *, **, and *** are for p-value is significant at 1%, 5%, and 10%.
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Table A3. Results of quantile regressions (with interaction variable).

TQ MTB

Coef. Std. Err. p Coef. Std. Err. p

Quantile (10)

DR −1.010 * 0.291 0.000 −0.123 0.739 0.867
NPM −0.524 0.728 0.472 0.007 0.295 0.978

i_DR_NPM 1.196 ** 0.566 0.034 −0.892 1.821 0.624
lsales −0.177 0.223 0.427 −0.299 *** 0.172 0.082
lpbit 0.106 0.240 0.658 0.134 0.166 0.420
ROA 0.923 * 0.136 0.000 1.103 * 0.189 0.000

Quantile (50)

DR −0.552 0.349 0.114 2.376 * 0.735 0.001
NPM −0.212 0.364 0.561 −0.200 0.700 0.774

i_DR_NPM −0.117 0.786 0.881 −1.013 1.388 0.465
lsales −0.226 * 0.059 0.000 −0.246 0.218 0.259
lpbit −0.183 * 0.060 0.002 −0.698 * 0.223 0.001
ROA 2.202 * 0.144 0.000 3.502 * 0.269 0.000

Quantile (90)

DR −2.562 ** 1.199 0.033 0.381 3.072 0.901
NPM −0.442 1.388 0.750 −0.652 2.251 0.772

i_DR_NPM 1.120 3.087 0.716 2.841 6.055 0.638
lsales −0.143 0.267 0.592 0.266 0.778 0.732
lpbit −0.400 0.281 0.155 −1.742 ** 0.792 0.028
ROA 4.465 * 0.454 0.000 8.467 * 0.873 0.000

Note: *, **, and *** are for p-value being significant at 1%, 5%, and 10%.

Table A4. Results of quantile regressions (with base variable).

ENTV ROA ROE

Coef. Std. Err. p Coef. Std. Err. p Coef. Std. Err. p

Quantile
(10)

DR −0.639
** 0.303 0.035 −0.937 * 0.135 0.000 3.498 ** 1.399 0.012

lsales 0.002 0.048 0.958 −0.223 * 0.026 0.000 1.724 * 0.292 0.000
lpbit 0.867 * 0.052 0.000 0.260 * 0.024 0.000 −1.738 * 0.289 0.000

opmar 1.085 * 0.413 0.008 −0.998 * 0.224 0.000 3.180 * 0.371 0.000

Quantile
(50)

DR −0.379 * 0.139 0.006 1.713 * 0.098 0.000 12.610 * 0.942 0.000
lsales −0.019 0.015 0.193 −0.321 * 0.027 0.000 1.136 * 0.208 0.000
lpbit 0.715 * 0.020 0.000 0.311 * 0.028 0.000 −1.466 * 0.224 0.000

opmar 0.708 * 0.147 0.000 −0.497 * 0.156 0.001 7.017 * 0.425 0.000

Quantile
(90)

DR 0.787 * 0.214 0.000 1.474 * 0.402 0.000 20.766 * 3.343 0.000
lsales 0.070 * 0.020 0.000 −0.784 * 0.092 0.000 1.206 ** 0.608 0.047
lpbit 0.570 * 0.030 0.000 0.792 * 0.097 0.000 −2.448 * 0.752 0.001

opmar 0.727 * 0.199 0.000 −2.051
** 0.843 0.015 4.323 * 1.388 0.000

Note: *, **, and *** are for p-value being significant at 1%, 5%, and 10%.

Table A5. Results of quantile regressions (with interaction variable).

ENTV ROA ROE

Coef. Std. Err. p Coef. Std. Err. p Coef. Std. Err. p

Quantile
(10)

DR −0.190 0.448 0.670 −0.741
*** 0.398 0.063 −3.681 * 1.267 0.003

NPM −0.033 0.132 0.803 0.074 0.090 0.409 −0.966
** 0.419 0.021

i_DR_NPM −0.823 1.204 0.494 −0.655 1.565 0.675 7.833 * 1.861 0.000
lsales −0.209 0.147 0.156 −0.192 * 0.072 0.008 1.421 0.254 0.000
lpbit 1.055 * 0.145 0.000 0.226 * 0.070 0.001 −1.414 0.264 0.000

opmar 0.722 0.846 0.393 −0.574 0.594 0.334 13.842 0.240 0.000
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Table A5. Cont.

ENTV ROA ROE

Coef. Std. Err. p Coef. Std. Err. p Coef. Std. Err. p

Quantile
(50)

DR 0.538 *** 0.303 0.076 1.228 * 0.242 0.000 11.100 * 1.674 0.000
NPM 0.001 0.009 0.878 0.059 0.117 0.609 −0.485 1.023 0.635

i_DR_NPM −0.590 0.688 0.391 −1.499 0.923 0.105 8.752 5.431 0.107
lsales −0.018 0.055 0.734 −0.297 * 0.072 0.000 1.551 0.412 0.000
lpbit 0.708 * 0.053 0.000 0.267 * 0.072 0.000 −1.845 0.392 0.000

opmar 1.093 * 0.322 0.000 0.287 0.473 0.543 17.540 0.400 0.000

Quantile
(90)

DR 0.758 ** 0.363 0.036 1.712 * 0.596 0.004 17.006 * 4.271 0.000
NPM 1.016 * 0.215 0.000 0.065 0.722 0.927 −1.135 4.262 0.790

i_DR_NPM −0.721 0.526 0.170 −1.091 2.257 0.628 11.056 11.939 0.354

lsales 0.192 *** 0.111 0.084 −0.550
*** 0.321 0.087 1.761 1.218 0.148

lpbit 0.445 * 0.106 0.000 0.528 0.321 0.101 −2.816 1.273 0.027
opmar 1.908 * 0.323 0.000 −0.329 1.360 0.808 24.420 1.202 0.000

Note: *, **, and *** are for p-value being significant at 1%, 5%, and 10%.
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investigation from Southeast Asia using non-parametric analysis of MCMC panel quantile regression. Islamic Economic Studies 29:
119–38. [CrossRef]

Liao, Zhiyuan, Weijian Zhang, and Xiaohui Tao. 2020. The impact of political connection on earnings management in china’s private
enterprises. International Business Research 6: 128. [CrossRef]

Lin, Feng-li, and Tsangyao Chang. 2011. Does debt affect firm value in Taiwan? A panel threshold regression analysis. Applied
Economics 43: 117–28. [CrossRef]

Luu, Duc Huu. 2021. The impact of capital structure on firm value: A case study in Vietnam. The Journal of Asian Finance, Economics and
Business 8: 287–92.

Modigliani, Franco, and Merton H. Miller. 1958. The cost of capital, corporation finance and the theory of investment. The American
Economic Review 48: 261–97.

Modigliani, Franco, and Merton H. Miller. 1963. Corporate income taxes and the cost of capital: A correction. The American Economic
Review 53: 433–43.

https://doi.org/10.1016/j.ribaf.2016.04.005
https://doi.org/10.1017/asb.2015.8
https://doi.org/10.1108/14720700910964307
https://doi.org/10.1108/APJBA-09-2021-0483
https://doi.org/10.1002/bse.2952
https://doi.org/10.3390/math10071119
https://doi.org/10.1007/s11749-007-0046-x
https://doi.org/10.32479/ijefi.8595
https://doi.org/10.3390/su142013545
https://doi.org/10.37385/ijedr.v1i1.26
https://doi.org/10.31294/eco.v6i2.13027
https://doi.org/10.1108/JCMS-10-2020-0042
https://doi.org/10.1108/MF-05-2022-0220
https://www.researchgate.net/profile/Maurizio-La-Rocca/publication/266879079_Is_Ownership_a_Complement_to_Debt_in_Affecting_Firm\T1\textquoteright s_Value_A_Meta-Analysis/links/548825180cf268d28f0747a9/Is-Ownership-a-Complement-to-Debt-in-Affecting-Firms-Value-A-Meta-Analysis.pdf
https://www.researchgate.net/profile/Maurizio-La-Rocca/publication/266879079_Is_Ownership_a_Complement_to_Debt_in_Affecting_Firm\T1\textquoteright s_Value_A_Meta-Analysis/links/548825180cf268d28f0747a9/Is-Ownership-a-Complement-to-Debt-in-Affecting-Firms-Value-A-Meta-Analysis.pdf
https://www.researchgate.net/profile/Maurizio-La-Rocca/publication/266879079_Is_Ownership_a_Complement_to_Debt_in_Affecting_Firm\T1\textquoteright s_Value_A_Meta-Analysis/links/548825180cf268d28f0747a9/Is-Ownership-a-Complement-to-Debt-in-Affecting-Firms-Value-A-Meta-Analysis.pdf
https://doi.org/10.1108/IES-06-2021-0020
https://doi.org/10.5539/ibr.v13n6p128
https://doi.org/10.1080/00036840802360310


J. Risk Financial Manag. 2023, 16, 366 19 of 20

Mutmainah, Lu’Liyatul. 2015. The influence of accountability, transparency, and responsibility of Zakat institution on intention to pay
Zakat. Global Review of Islamic Economics and Business 2: 108–19. [CrossRef]

Nariswari, Talitha Nathaniela, and Nugi Mohammad Nugraha. 2020. Profit growth: Impact of net profit margin, gross profit margin
and total assests turnover. International Journal of Finance & Banking Studies (2147–4486) 9: 87–96.

Negash, Minga. 2001. Debt, tax shield and bankruptcy costs: Some evidence from JSE. Investment Analysts Journal 30: 33–44. [CrossRef]
Nirajini, A., and K. B. Priya. 2013. Impact of capital structure on financial performance of the listed trading companies in Sri Lanka.

International Journal of Scientific and Research Publications 3: 1–9.
Nurainy, Renny, Bagus Nurcahyo, Sri Kurniasih, and B. Sugiharti. 2013. Implementation of Good Corporate Governance and Its Impact

on Corporate Performance: The Mediation Role of Firm Size (Empirical Study from Indonesia). Global Business & Management
Research 5: 91.

Ofulue, Igbodo, Charles Emenike Ezeagba, Nestor Ndubuisi Amahalu, and Juliet Chinyere Obi. 2022. Financial leverage and financial
performance of quoted industrial goods firms in Nigeria. KASU Journal of Management Science 4: 172–81.

Ohiomah, Alhassan, Morad Benyoucef, and Pavel Andreev. 2020. A multidimensional perspective of business-to-business sales success:
A meta-analytic review. Industrial Marketing Management 90: 435–52. [CrossRef]

Onaolapo, Adekunle A., and Sunday O. Kajola. 2010. Capital structure and firm performance: Evidence from Nigeria. European Journal
of Economics, Finance and Administrative Sciences 25: 70–82.

Pandey, N. S., and R. Ponni. 2017. A Study on Corporate Leverage and Profitability of Pharmaceutical Industry in India: An Empirical
Analysis. Pacific Business Review International 10: 111–24.

Panjaitan, Rike Yolanda. 2018. Pengaruh Current Ratio, Debt to Equity Ratio, Net Profit Margin dan Return On Asset terhadap
pertumbuhan laba pada perusahaan consumer goods yang terdaftar di bursa efek indonesia periode 2013–2016. Jurnal Manajemen
4: 61–72.

Phillips, Paul A., and Mehmet A. Sipahioglu. 2004. Performance implications of capital structure: Evidence from quoted UK
organisations with hotel interests. The Service Industries Journal 24: 31–51. [CrossRef]

Phuong, Tran Thuy Ai, Nguyen Thi Anh Van, and Nguyen Thi Hoang Anh. 2020. The Effect Of Capital Structure On Profitability: An
Empirical Analysis Of Vietnamese Listed Banks. Paper presented at the 2020 5th International Conference on Green Technology
and Sustainable Development (GTSD), Ho Chi Minh City, Vietnam, November 27–28; pp. 198–202.

Pratheepkanth, Puwanenthiren P. 2011. Capital structure and financial performance: Evidence from selected business companies in
Colombo stock exchange Sri Lanka. Researchers World 2: 171.

Puspasari, Mita Febriana, Y. Djoko Suseno, and Untung Sriwidodo. 2017. Pengaruh Current Ratio, Debt to Equity Ratio, Total Asset
Turnover, Net Profit Margin dan Ukuran Perusahaan terhadap Pertumbuhan Laba. Jurnal Manajemen Sumber Daya Manusia 1:
121–33.

Rahman, Musfiqur, Farjana Nur Saima, and Kawsar Jahan. 2020. The impact of financial leverage on firm’s profitability: An empirical
evidence from listed textile firms of Bangladesh. Asian Journal of Business Environment 10: 23–31. [CrossRef]

Rajgopal, Shiva, and Mohan Venkatachalam. 2011. Financial reporting quality and idiosyncratic return volatility. Journal of Accounting
and Economics 1–2: 1–20. [CrossRef]

Rastogi, Shailesh, and Jagjeevan Kanoujiya. 2022. Does transparency and disclosure (T&D) improve the performance of banks in India?
International Journal of Productivity and Performance Management, ahead-of-print.

Robb, Alicia M., and David T. Robinson. 2014. The capital structure decisions of new firms. The Review of Financial Studies 27: 153–79.
[CrossRef]

Ronald, Gregorios, and Hatane Semuel. 2022. Effects of Profitability towards Enterprise Value with Corporate Social Responsibility
Performance and Brand Value as Mediating Variables. Petra International Journal of Business Studies 5: 10–21. [CrossRef]

Royda, Royda. 2019. Pengaruh WCTA, DER, TAT dan NPM terhadap Pertumbuhan Laba pada Perusahaan Manufaktur di Bursa Efek
Indonesia. MOTIVASI: Jurnal Manajemen Dan Bisnis 1: 637–643.

Ruland, William, and Ping Zhou. 2005. Debt, diversification, and valuation. Review of Quantitative Finance and Accounting 25: 277–91.
[CrossRef]

Saif-Alyousfi, Abdulazeez Y., Rohani Md-Rus, Kamarun Nisham Taufil-Mohd, Hasniza Mohd Taib, and Hanita Kadir Shahar. 2020.
Determinants of capital structure: Evidence from Malaysian firms. Asia-Pacific Journal of Business Administration 12: 283–326.
[CrossRef]

Saleem, Qasim, Ramiz Ur Rahman, and Naheed Sultana. 2013. Leverage (Financial and Operating) Impact on profitability of oil and
gas sector of SAARC Countries. American Based Research Journal 1: 29–56.

Selim, Mohammed, Mustafa RazaRabbani, Ameerah Jadaani, AmeenahAlsaleh, Fawaz Alsaeed, Zainab Hamad Isa, and Fatima
Almajed. 2022. Impact of Capital Structure on Financing Decision and Financial Performance of an Islamic Bank: A Case Study of
Al-Rajhi Bank. Paper presented at 2022 International Conference on Sustainable Islamic Business and Finance (SIBF), Sakhir,
Bahrain, October 11–12; pp. 91–96.

She, Rui, and Jingzhi Guo. 2018. Capital structure and firm performance: Empirical research based on global e-retailing companies.
Paper presented at the 2018 IEEE 15th International Conference on e-Business Engineering (ICEBE), Xi’an, China, October 12–14;
pp. 251–56.

https://doi.org/10.14421/grieb.2015.032-03
https://doi.org/10.1080/10293523.2001.11082430
https://doi.org/10.1016/j.indmarman.2020.08.011
https://doi.org/10.1080/0264206042000276829
https://doi.org/10.13106/jbees.2020.vol10.no2.23
https://doi.org/10.1016/j.jacceco.2010.06.001
https://doi.org/10.1093/rfs/hhs072
https://doi.org/10.9744/ijbs.5.1.10-21
https://doi.org/10.1007/s11156-005-4768-0
https://doi.org/10.1108/APJBA-09-2019-0202


J. Risk Financial Manag. 2023, 16, 366 20 of 20

Siahaan, Elisabeth, Parapat Gultom, and Prihatin Lumbanraja. 2016. Improvement of employee banking performance based on
competency improvement and placement working through career development (case study in Indonesia). International Business
Management 3: 255–61.

Tayyaba, Khushbakht. 2013. Leverage-an analysis and its impact on profitability with reference to selected oil and gas companies.
International Journal of Business and Management Invention 2: 50–59.

Terpstra, Maarten, and Frank H. Verbeeten. 2014. Customer satisfaction: Cost driver or value driver? Empirical evidence from the
financial services industry. European Management Journal 32: 499–508. [CrossRef]

Thakur, Ramendra, and Letty Workman. 2016. Customer portfolio management (CPM) for improved customer relationship manage-
ment (CRM): Are your customers platinum, gold, silver, or bronze? Journal of Business Research 10: 4095–102. [CrossRef]

Towo, Nathaniel Naiman. 2022. Financial Leverage and Financial Performance of Savings and Credit Cooperative Societies in Tanzania.
International Journal of Rural Management 2: 214–33.

Tripathy, Sasikanta, and Abdul Rahman Shaik. 2020. Leverage and firm performance: Empirical evidence from Indian food processing
industry. Management Science Letters 10: 1233–40. [CrossRef]

Ullah, Atta, Chen Pinglu, Saif Ullah, Mubasher Zaman, and Shujahat Haider Hashmi. 2020. The nexus between capital structure,
firm-specific factors, macroeconomic factors and financial performance in the textile sector of Pakistan. Heliyon 6: e04741.
[CrossRef]

Vo, Xuan Vinh. 2017. How does the stock market value bank diversification? Evidence from Vietnam. Finance Research Letters 22: 101–4.
[CrossRef]

Wooldridge, Jeffrey M. 2015. Introductory Econometrics: A Modern Approach. Boston: Cengage Learning.
Yinusa, Olumuyiwa Ganiyu, Mayowa Ebenezer Ariyibi, Lateef Adewale Yunusa, and Kehinde Isiaq Olaiya. 2021. Operating leverage

and firm value of manufacturing firms in Nigeria. International Journal of Commerce and Finance 7: 77.
Zhao, Xiaoping, and Audrey J. Murrell. 2016. Revisiting the corporate social performance-financial performance link: A replication of

W addock and G raves. Strategic Management Journal 37: 2378–88. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.emj.2013.07.001
https://doi.org/10.1016/j.jbusres.2016.03.042
https://doi.org/10.5267/j.msl.2019.11.035
https://doi.org/10.1016/j.heliyon.2020.e04741
https://doi.org/10.1016/j.frl.2017.06.005
https://doi.org/10.1002/smj.2579

	Introduction 
	Literature Review 
	Debt Structure and Financial Performance 
	Profitability, Leverage and Firm Value 
	Theoretical Underpinnings for the Impact of Debt Ratio and Firm Value 
	Theoretical Underpinnings for the Effect of Profitability (NPM) on Debt Ratio and Firm Value Connection 

	Data and Methodology 
	Data 
	Methodology 
	Quantile Regression 
	Variables 

	Results 
	Summary Statistics 
	Normality of Dependent Variable 
	Multicollinearity 
	Regression Results 
	Robustness Test of Results 

	Findings and Discussion 
	Hypothesis Discussion 
	Comparison of Previous Findings 
	Contribution and Implications 

	Conclusions 
	Appendix A
	Appendix B
	References

