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Abstract

Some of Chinese companies exhibit the risk of financial distress due to high leverage, leading
to a series of social problems. This study seeks to investigate the effect of capital structure on
the risk of financial distress. This study took a modified Z-score model as the measurement of
the financial distress, while the independent variable capital structure included, debt to total
assets ratio, debt to equity ratio, long-term debt to total assets ratio. The sample includes
18,630 firm-years from China's Shanghai and Shenzhen A-share listed companies between
2012 and 2021. To test the hypothesis of multivariate regression analysis using panel data.
The pooled ordinary least squares (POLS), fixed effect (FE), random effect (RE) methods of
regression were employed in carrying out this analysis. The results show a positive effect of
capital structure on financial distress risk among Chinese listed firms supported by trade-off
theory. Thus, policymakers should pay attention to leverage to prevent the risk of financial
distress caused by over-leverage.

Keywords: Financial Distress, Capital Structure, Leverage, Modified-Z

Introduction

Financial distress, a condition where firms struggle to generate sufficient income to meet their
obligations, has become a significant issue (Antunes et al., 2023). For decades, the issue of
financial distress risk has been a significant concern in corporate finance. The global economic
turmoil and massive economic slowdown have led to a more complex economic environment,
increasing the financial distress risk. China, a crucial emerging market, is now significantly
influencing the international investment market (Zhao et al., 2023). Financial distress has
escalated significantly, necessitating measures to mitigate this risk (Balasubramanian et al.,
2019). As the second-largest stock market in the world, the Chinese security market has
certain peculiarities that make it particularly attractive for academic research (Leippold et al.,
2021). Over the past three decades, China's A-share listed companies have exceeded 5,000
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with total assets of more than 38 trillion yuan and total market value of more than 85 trillion
yuan, accounting for 70 to 80 percent of GDP. China's stock market has provided more than
16 trillion yuan of financing for more than 5,000 listed companies, greatly supporting the
development of listed companies. The rapid growth of China's market economy has led to an
increase in corporate debt and default risk among Chinese corporations in the past decade
(Jiang & Jones, 2018).

In 2020, a series of notable default events occurred among Chinese state-owned enterprises,
highlighting the importance of studying corporate financial distress (Zhang et al., 2022).
Understanding financial distress is crucial for investors, policymakers, and business leaders as
it can trigger economic downfall, as seen in the 2008 financial crisis (Meng et al., 2024).

China is grappling with the impact of high leverage and prioritizing preventing significant
financial risks in recent decades (Dong et al., 2021; Wang et al., 2022). One of the objectives
of China's supply-side structural reform is to decrease the leverage of non-financial firms
(Wang et al., 2022). Debt within a certain limit can stimulate economic growth while
exceeding this limit can significantly harm the economy (Shen et al., 2018). In the long period
before 2008, the leverage level of China's real economy sector had been stable at around
150%, but this turned a corner after the financial crisis and showed a rapid upward trend,
reaching 254% by the end of 2018, higher than the overall level of emerging market, which
contains a large systemic financial risk hidden danger. From the international standards
perspective, China's leverage ratio far exceeds the alarm value, and systemic financial risks
cannot be ignored.

Financial distress is a continuous and dynamic process (Zhou et al., 2022), often starting with
a shortage of funds, which leads to liquidity risks. Due to the lack of funds, enterprises will
default on their debts, trigger a deep financial crisis, and finally lead to business failure.
Financial distress is a significant topic in the financial sector, serving as a crucial indicator for
users interested in understanding company performance (Pernamasari et al.,, 2019).
Companies that cannot manage their risk well will adversely impact their financial
performance, which may cause financial distress. Every company does not want to experience
financial distress, so the risk must be managed well to avoid financial distress (Luthfiyanti &
Dahlia, 2020). Enterprises in financial distress are usually unable to pay their debts on time,
which affects the normal operation and cash inflow of creditors and even causes creditors'
financial distress and affects the security of creditors' rights. As for the loan bank, one of the
creditors, financial distress will lead to a high non-performing rate of the bank, which may
lead to the loan risk of the banking system. If an enterprise is in financial distress, it will take
longer to settle the payment for goods with the supplier. In addition, financial distress will
lead to a decrease in the purchase volume and affect the supplier's profit. The financial
distress of enterprises can significantly impact investors' confidence in the financial market,
trigger a series of chain reactions, and cause investors to re-judge the value of corporate
assets, which will cause sharp fluctuations in stock prices in the capital market. If the financial
distress cannot be solved in time, it may lead to the liquidation of the enterprise (Cui & Lin,
2023). Financial distress can be temporary and not so severe, but if left untreated, it can
develop into problems that are not solvable (Hanafi & Halim, 2016). Poor management, poor
operational performance, and high leverage are the main internal sources of financial distress
(Outecheva, 2007).
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Financial distress means an enterprise is in a state of continuous loss, insolvency, debt default,
lack of liquidity, etc. Three factors cause financial distress: allocation resources, capital
structure, and governance (Lizal, 2002). Financial distress refers to the decline stage of the
financial conditions that occur before bankruptcy or liquidation (Platt & Platt, 2002;
Susanti,2020). Companies frequently experience financial distress before bankruptcy (Zhou
et al., 2022). The study of financial distress originates from the study of financial risk, financial
crisis, financial deterioration, insolvency, business failure, bankruptcy, etc. Financial distress
occurs before the financial crisis, and debt default occurs with the deepening of the financial
crisis. If the debt crisis cannot be eliminated in time, the risk of bankruptcy will be faced, and
the bankruptcy of enterprises can be confirmed as a business failure. Therefore, the research
on enterprise bankruptcy risk, financial deterioration, debt default, and other issues can be
classified as financial distress research (Zhang & Wang, 2020).

The study of financial distress risk has a long history dating back to Beaver (1966). Early
scholars viewed financial distress as a straightforward financial issue and established financial
distress models using financial indicators, such as Altman (1968), Altman et al., (1977), Beaver
(1966), Ohlson (1980), etc. Although the correlation between capital structure and the
likelihood of financial distress has been studied, research in China is limited. It is against this
background that an investigation of the effect of leverage on the financial distress of Chinese
listed firms is necessary. Taking into consideration the above issues, this study focuses on
analyzing the impact of the company's capital structure on the firm’s financial distress risk.
This study attempts to provide valuable information on the variables influencing a company's
financial distress risk.

Literature Review and Hypotheses Development

Trade-off Theory

The trade-off theory, propounded by Myers (1977), arguing that while debt offers tax-shield
cash flows, the benefits are not indefinite. Debt, in addition to agency costs, also increases
the likelihood of financial distress because of the potential for default on debt repayment
(Muigai, 2016). Myers (1977), demonstrates that debt can decrease a firm's present market
value by reducing its incentive to make good future investments, theorizing that increasing a
firm's debt leads to increased financial risk and decreased motivation from equity-holders to
provide more capital. The trade-off theory suggests that moderate gearing levels are
recommended (Muigai, 2016), a firm should not attempt to borrow as much as possible
(Myers 1977).

More and more scholars have found that with the increase of corporate debt scale, the
probability of corporate debt default may also increase gradually, which leads to the rise of
financing costs. The debt default will eventually force the company into financial distress or
even bankruptcy. The trade-off theory holds that management weighs the possible cost of
bankruptcy against the size of the benefit of the debt tax shield before making capital
structure decisions. The trade-off theory shows that a company with higher debt must bear
interest and risk bankruptcy if it cannot pay the debt (Pradana & Imelda, 2023).

This theory is relevant to the study as it introduces the concept of financial distress costs,
demonstrating how leverage can positively increase the risk by increasing borrowing. The
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trade-off theory suggests that leverage increases the likelihood of financial distress and
bankruptcy costs (Kalash, 2023).

Capital Structure and Financial Distress

Capital structure refers to the combination of various financing methods used by a company
to finance its operations (Muigai, 2016; Abor, 2005). Capital structure can be measured by
various factors and key determinants such as total debt ratio, debt to equity ratio, long-term
leverage ratio, and so on (Ahmed et al., 2024). Researchers have used various leverage ratios,
including total liabilities to total assets, EBIT to interest expenses, and total equity to total
liabilities, to predict financial distress (Wagas & Md-Rus, 2018). The majority of studies show
that an increase in leverage is linked to a higher hazard level (Tinoco & Wilson, 2013; Ugur et
al., 2022).

Companies with higher leverage are at a higher likelihood of financial distress. Based on trade-
off theory, the risk of failure increases monotonically with the increase in leverage (Fitzpatrick
& Ogden, 2011), the debt adjustment relationship with Z-score is found to be significantly
negative, debt increases the risk of financial distress, leverage is calculated by dividing total
debt by total assets (Abdullah et al., 2023). The use of debt often leads to financial distress
for non-financial companies (Muigai, 2016).

Kalash (2023), reveals that a firm's higher debt ratio decreases performance measures,
particularly for those with high risk. This decrease is exacerbated by distress risk, supporting
the trade-off theory that firm performance decreases with leverage. Companies with a high
debt utilization rate face significant financial risks, particularly when they cannot pay their
obligations on time, increasing the likelihood of financial distress (Karugu et al., 2018).
Empirical studies by Kisman & Krisandi (2019), Moch et al. (2019), Utami et al. (2021),
Yazdanfar & Ohman (2020) also suggest that a firm's dependence on debt significantly
impacts financial distress. High-leveraged companies are more likely to default due to
persistent financial strain, potentially affecting their production and operation (Dong et al.,
2021). The capital structure is significantly influenced by its long-term financing methods and
the debt-to-equity ratio in its financing choice (Serghiescu & Vaidean, 2014).

Previous studies have examined leverage's impact on financial distress and financial
performance, but many focus on its direct effect and report inconsistent results, including
negative, positive, or no significant relations. Leverage decisions are a widely discussed topic
in corporate finance (Abdullah et al., 2023). The unclear empirical relationship between
leverage and financial distress complicates the debate among finance scholars (Muigai, 2016).
Given this discussion, the hypothesis is on the effect of capital structure on financial distress
risk.

Hypothesis 1 (H1): The total debt-to-total assets ratio (DTA) positively impacts the financial
distress risk.

Hypothesis 2 (H2): The total debt-to-equity ratio (TDE) positively impacts the financial distress
risk.

Hypothesis 3 (H3): The long-term debt-to-total assets ratio (LTDTA) positively impacts the
financial distress risk.
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Data and Methodology

Sample and Data Collection

The study analyzed A-share listed companies on the Shanghai and Shenzhen Stock Exchanges
from 2012 to 2021. To ensure accuracy, the samples were processed as follows: delisted
companies were deleted; financial listed enterprises were excluded as their financial
statements were significantly different from those of other industries; and samples with
missing data of main variables were removed. This study’s financial data were sourced from
the China Stock Market and Accounting Research Database (CSMAR). A total of 18,630
samples were included.

Dependent Variable

The dependent variable of the study is the financial distress risk, as determined by modified
Z-scores (Graham et al., 1998; Lee et al., 2011; Mackie-Mason, 1990). The original Altman’s Z-
score is a calculation that uses coefficients and variables of the equation. The Z-Score model
by Altman is used to identify companies experiencing financial distress and at risk of
bankruptcy, identifying the root cause of their declining performance (Abdullah et al., 2023).

Altman (1968), first used multivariate discriminant analysis to establish a Z-score model to
study financial distress. Altman suggests that financial ratios can predict the occurrence of
financial distress (Oktasari, 2020). A higher Z-score indicates a firm's financial health,
indicating less distress than a lower Z-score. Mackie-Mason (1990) modified the Z-score by
excluding the market value of equity and book value of total liabilities to examine a firm's
capital structure and identify debt ratio as a separate variable. The modified version is:
Modified-Z = 1.2 (Working Capital/Total assets) +1.4 (Retained Earnings/Total assets) + 3.3
(Earnings before interest and taxes/Total assets) + (Sales/Total assets) (Burak Gliner et al.,
2008; Graham et al., 1998; Koh & Jang, 2009; Lee et al., 2011)

The modified Z-score method was used to eliminate factors that contained similar
information to other variables in the Z-score model, specifically total debt information with
leverage. The inclusion of the market value of equity and book value of total debt in the model
could establish a systematic relationship with other variables, potentially leading to a
significant relationship between Z-score and related variables rather than a true relationship
(Lee et al., 2011).

Independent Variable

Leverage, a measure of capital structure, is utilized to analyze the dependent variable and can
be calculated in various ways (Abdullah et al., 2023). Financial leverage refers to a company's
utilization of debt and equity as primary forms of corporate financing. Researchers have used
various leverage ratios, including total liabilities to total assets, EBIT to interest expenses, and
total equity to total liabilities, to predict financial distress (Waqas & Md-Rus, 2018) .

The study utilizes leverage as a measure of capital structure following previous research
(Chow et al., 2018; Wang et al., 2023). This study uses three leverage values to represent the
capital structure. First, DTA is calculated by the ratio of total debt to total assets (Abdullah et
al., 2023). Second, TDE is calculated by the ratio of total debt to equity, which represents the
ratio of liabilities to equity (Diyanto, 2020). Third, LTDTA is measured by the ratio of long-term
debt to total assets (Al-Taani, 2013; Chandra & Juliawati, 2020).
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Control Variables

Five control variables that may affect financial distress are covered in this study. Firm size
(Size), calculated as the natural log of total assets, accounts for variations in economies of
scale due to resource availability , competition, and so on (Chatterjee et al., 2023a). Darrat et
al., (2016), Magee (2013), Oktasari (2020), and Shumway (2001) suggest that larger firms are
believed to be less vulnerable to get into financial distress due to their superior resource
capabilities compared to smaller firms.

The age of the firms (Age) may have a significant influence on financial distress. Hence, it was
introduced as the number of years since the inception of the firm to the observation date
(Rao et al., 2007). The Board of Commissioners (BSize) is responsible for managing and
representing a company (Kalbuana et al., 2022). This study measured board size based on the
number of boards.

Additionally, earlier studies revealed that ROA (Net profits/Total assets) influence negatively
on financial distress (Luthfiyanti & Dahlia, 2020). According to Kordestani et al., (2011), the
initial stage of bankruptcy occurs when the company's ROA decreases. A high return on assets
indicates that a company has effectively utilized its assets to generate profit, these benefits
reduce the likelihood of financial instability for companies (Luthfiyanti & Dahlia, 2020).

Furthermore, this analysis uses Tobin's q (TOBIN) as a control variable, which is a market-
based method that provides a more accurate measure of performance and growth
opportunities. It combines fair market value and total liabilities, is predicted to decrease
financial distress risk, as better performance leads to greater stability (Atif & Ali, 2021).
Tobin's g measures a firm's performance that exceeds stakeholder expectations. The formula
is: market value/total assets.

Empirical Methodology

This study begins by examining whether capital structure significantly affects financial distress
risk. Continuous variables are wonorized at the 1st and 99th percentiles to reduce the risk of
outliers affecting the results (Chatterjee et al., 2023).

The three methods for estimating panel data regression models are POLS, FE, RE (Zhou et al.,
2023). In this study, all the three methods will be used to test the hypothesis.

Model 1 explains the association between DTA and Modified-Z. Model 2 explains the
association between TDE and Modified-Z. Model 3 explains the association between LTDTA
and Modified-Z. The models are as follows:

FDit = B0 + B1DTAIt + B2Sizeit + B3Ageit + B4BSizeit + B5ROAIt + B6TOBINit + it

(Model 1)

FDit = B0 + B1TDEit + B2Sizeit + B3Ageit + B4 BSizeit + B5ROAiIt + B6TOBINit + &it

(Model 2)

FDit = B0 + BILTDTAIt + B2Sizeit + B3Ageit + B4 BSizeit + B5ROAIt +B6TOBINit +eit

(Model 3)

Where:

FD represents a firm’s risk of financial distress, measured by Modified Z-score model;

DTA represents a capital structure or firm’s leverage, measured by total debt to total assets;
TDE represents a capital structure or firm’s leverage, measured by total debt to equity;
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LTDTA represents a capital structure or firm’s leverage, measured by long-time debt to total
assets;

Size represents a firm’s size, measured by the natural log of firm’s assets;

Age is firm age computed by the period from the activity start to the current year;

BSize is measured based on the number of boards of commissioners in the company;

ROA is measured by net income divided by total assets, indicates a firm’s return on assets.
TOBIN (Tobin's q) is measured by market value/total assets, refer to the ratio of market
capitalization, liabilities, preferred equity, and minority interest to total assets.

i = refer to firm-year observations in the sample;

t = financial years 2012-2021;

BO is a constant; Bi represents the regression coefficient; €i is the random error term are
known by the Gaussian noises or errors (Habib, 2022).

Empirical Results and Discussion

Descriptive Statistics

Table 1 presents the descriptive statistics. The dependent variable Modified-Z has a maximum
value of positive, while its minimum value is negative. This indicates that some of the key
financial indicators of some Chinese listed companies are negative. The DTA has an average
level of 0.471, suggesting that the leverage of listed Chinese companies is generally at a high
level. The standard deviation is 0.206, the maximum value is 0.924, and the minimum is 0.068,
indicating that there is a large gap in the level of leverage between different companies. The
maximum and minimum values of TDE are 12.08 and 0.073, respectively, and the average is
1.420. The maximum and minimum values of LTDTA are 0.473 and nil, respectively, and the
average is 0.100, indicating significant variation in the long-term leverage among the
companies.

Table 1

Descriptive statistics

Variable Obs Mean Std. dev. Min Max
Modified-Z 18,630 1.161 0.823 -1.816 3.393
DTA 18,630 0.471 0.206 0.068 0.924
TDE 18,630 1.420 1.762 0.073 12.080
LDTDA 18,630 0.100 0.107 0.000 0.473
Size 18,630 22.590 1.337 19.780 26.500
Age 18,630 19.450 5.641 6.000 33.000
BSize 18,630 8.744 1.728 5.000 15.000
ROA 18,630 0.029 0.062 -0.265 0.192
Tobin 18,630 1.959 1.374 0.828 9.206
Correlation Analysis

Table 2 displays the Pearson correlation matrix for variables. It can be observed that leverage
(DTA, TDE, LTDTA) have a significant negative impact on Modified-Z, that is the higher the
leverage, the greater the likelihood of financial distress, which is consistent with the original
hypothesis. Further regression tests should be conducted to delve deeper into this
relationship. Furthermore, there is a positive relationship between firm size (Size) and
Modified-Z, and also a positive relationship between ROA and Modified-Z, indicating that the
more the firm size or ROA, the less likely of financial distress. The variable of firm age (Age)
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shows a significant negative correlation with Modified-Z, and also a negative relationship
between Tobin's g (TOBIN) and Modified-Z, indicating that an increase in firm size or Tobin's
g is not beneficial for reducing the likelihood of financial distress. As for the relationship
between board size (BSize) and Modified-Z, there is no clear linear correlation.

Table 2
Pearson Correlation Matrix
Modified DTA TDE LDTDE Size Age BSize ROA Tobi
-Z n
Modified 1
-Z
DTA - 1
0.396**
*
TDE - 0.770** 1
0.394**  *
*
LDTDE - 0.493** (0.341** 1
0.320** * *
*
Size 0.041** 0.428** 0.245** (0.425** 1
* * * *
Age - 0.135** 0.114** 0.109** 0.115** 1
*
BSize -0.011 0.116** 0.059** 0.150** 0.237** -0.002 1
* * * *
ROA 0.653** - - - 0.074** - 0.037** 1
* 0.335** 0.325** 0.151** * 0.072%* *
* * * *
Tobin - - - - - -0.012 - 0.110** 1
0.029**  (0.243** (0.099** (0.233** (.459** 0.134%** *
* * * * * *

Notes: ***significant at 1% level. **significant at 5% level. *significant at 10% level. Modified-Z =
financial distress risk. DTA = total debt-to-total assets ratio. TDE = total debt-to-equity ratio. LTDTA
= long-term debts-to-total assets ratio. Size = firm size, the natural logarithm of assets. Age = firm
age, computed by the period from the activity start to the current year. BSize = board size, the
number of boards of commissioners in the company. ROA = net income divided by total assets.
TOBIN (Tobin's q) = market value/total assets

Empirical Tests and Discussion of the Effect of Capital Structure on Financial Distress Risk
Table 3 shows the regression results of DTA on financial distress risk using POLS, FE or RE
estimations. The total debt-to-total assets ratio (DTA) has a negative and significant impact
on Modified-Z at a 1% significance level, with the coefficients of -0.994 (POLS), -1.158 (FE), -
1.162 (RE). This suggests that higher DTA is associated with lower levels of Modified-Z, thus
confirming hypothesis H1, DTA increases the risk of financial distress.

Table 4 shows the regression results of TDE on financial distress risk using POLS, FE or RE
estimations. The total debt-to-equity ratio (TDE) has a negative and significant impact on
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Modified-Z at a 1% significance level, with the coefficients of -0.0963 (POLS), -0.0763 (FE), -
0.0801 (RE). All three estimations come to the same trend of conclusion: higher TDE is
associated with lower levels of Modified-Z, thus confirming hypothesis H2, TDE increases the
risk of financial distress.

Table 5 shows the regression results of LTDTA on financial distress risk using POLS, FE or RE
estimations. The LTDTA has a negative and significant impact on Modified-Z at a 1%
significance level, with coefficients of -2.126 (POLS), -0.677 (FE), and -0.896 (RE). The results
of the three estimations show that higher LTDTA is associated with lower levels of Modified-
Z, thus confirming hypothesis H3: LTDTA increases the risk of financial distress.

The empirical findings show that leverage negatively correlates with Modified-Z, and
increases the risk of financial distress, supporting trade-off theory.

Regarding the control variables in Table 3, firm size (Size) positively and significantly affects
Modified-Z at a 1% significance level, indicating that larger companies are less likely to engage
in financial distress (Dirman, 2020; Zeitun & Refai, 2017). ROA also exhibits a positive and
significant impact on Modified-Z, signifying that higher ROA reduces the risk of financial
distress, which is consistent with the previous findings of Atif & Ali (2021) and Hidayah (2014).
Board size and Tobin's g (TOBIN) have a negative and significant effect on Modified-Z.

Table 3
The Effect of DTA on Financial Distress Risk
POLS FE RE
VARIABLES Modified-Z Modified-Z Modified-Z
DTA -0.994*** -1.158*** -1.162%**
(0.025) (0.025) (0.024)
Size 0.0358*** 0.1171%** 0.101%***
(0.004) (0.006) (0.005)
Age -0.007*** 0.022** -0.003
(0.001) (0.009) (0.002)
BSize -0.017*** -0.007** -0.009***
(0.003) (0.003) (0.003)
ROA 7.671*** 5.567*** 5.692%**
(0.077) (0.050) (0.050)
Tobin -0.079*** -0.032*** -0.036***
(0.004) (0.003) (0.003)
Constant 1.027*** -1.030*** -0.422%**
(0.091) (0.194) (0.124)
Observations 18,630 18,630 18,630
Number of code 1,918 1,918
R-squared 0.488 0.567
Firm FE NO YES YES
Year FE NO YES YES

Notes: ***significant at 1% level. **significant at 5% level. *significant at 10% level.
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Table 4
The Effect of TDE on Financial Distress Risk
POLS FE RE
VARIABLES Modified-Z Modified-Z Modified-Z
TDE -0.096*** -0.076*** -0.080***
(0.003) (0.002) (0.002)
Size 0.005 0.056*** 0.046***
(0.004) (0.006) (0.005)
Age -0.007*** 0.025*** -0.006**
(0.001) (0.009) (0.002)
BSize -0.019*** -0.007** -0.009%***
(0.003) (0.003) (0.003)
ROA 7.913%%* 5.851%** 5.989%***
(0.077) (0.051) (0.051)
Tobin -0.070%*** -0.035*** -0.039%***
(0.004) (0.0031) (0.003)
Constant 1.383*** -0.291 0.400%**
(0.090) (0.198) (0.124)
Observations 18,630 18,630 18,630
Number of code 1,918 1,918
R-squared 0.481 0.543
Firm FE NO YES YES
Year FE NO YES YES
Table 5
The Effect of LTDTA on Financial Distress Risk
POLS FE RE
VARIABLES Modified-Z Modified-Z Modified-Z
LTDTA -2.126%** -0.677*** -0.896***
(0.045) (0.041) (0.040)
Size 0.037*** 0.051*** 0.045%***
(0.004) (0.007) (0.006)
Age -0.007*** 0.020** -0.007***
(0.001) (0.010) (0.002)
BSize -0.012%** -0.007** -0.009%**
(0.003) (0.003) (0.003)
ROA 8.227*** 6.242%** 6.413%**
(0.071) (0.050) (0.050)
Tobin -0.083*** -0.040%*** -0.045%**
(0.004) (0.003) (0.003)
Constant 0.691*** -0.163 0.420***
(0.090) (0.203) (0.126)
Observations 18,630 18,630 18,630
1,918 1,918
R-squared 0.506 0.520
Firm FE NO YES YES
Year FE NO YES YES
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Robustness Test

This study uses modified-variable measurement of the dependent variable to assess the
robustness of the empirical analysis. The dependent variable, Modified-Z, is replaced by the
Merton DD model to measure the risk of financial distress.

The Merton DD model, also known as the Distance to Default (DD) model, is an option pricing
theory developed by Black & Scholes (1973) and Merton (1974) for determining financial
distress risk. The model focuses on how a market-based approach predicts firms' default,
where default occurs when asset volatilities cause asset market values to decline below debt
value, highlighting the importance of asset volatility. The DD model is a market-based
prediction model that incorporates volatility in the market values of firms' assets to predict
corporate financial distress (Dinh et al., 2021). Merton DD models are widely used to predict
potential credit defaults in firms (Dinh et al., 2021). The Merton DD model represents the
standard deviation of a firm's value from its default point. The firm's lower values indicate a
closer proximity to the default point, indicating a higher likelihood of default. The model is
also explained by Dinh et al. (2021), Kang et al. (2022).

Table 6 employs an FE estimation and shows that leverage (DTA, TDE, LTDTA) negatively
correlates with Merton DD. This indicates that capital structure exacerbates the risk of
financial distress, thus validating hypotheses H1, H2, and H3.

Table 6
Robustness Test
Model 1(FE) Model 2(FE) Model 3(FE)
VARIABLES Merton DD Merton DD Merton DD
DTA -6.431***
(0.324)
TDE -0.256***
(0.029)
LTDTA -3.093***
(0.508)
Size 0.0150 -0.356*** -0.344%**
(0.081) (0.079) (0.080)
Age -0.123 -0.110 -0.128
(0.117) (0.118) (0.118)
BSize 0.104*** 0.108*** 0.105***
(0.035) (0.035) (0.035)
ROA -1.457** 1.246* 2.408%**
(0.641) (0.637) (0.614)
Tobin 0.393*** 0.362*** 0.346***
(0.039) (0.039) (0.039)
Constant 13.400*** 18.670*** 18.610***
(2.479) (2.485) (2.498)
Observations 18,630 18,630 18,630
Number of code 1,918 1,918 1,918
R-squared 0.221 0.207 0.205
Firm FE YES YES YES
Year FE YES YES YES
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Conclusion

High leverage is present in a huge number of Chinese listed companies, which can have a
considerable impact on financial distress. This study tests how capital structure affects
financial distress in China. The effect of the leverage of Chinese-listed firms on financial
distress is analyzed in this empirical study. Additionally, to enrich the literature beyond the
narrow perspective, this study uses three leverage measures on the association between
capital structure and financial distress risk. The study's analyses reveal that trade-off theory
arguments effectively explain the significant influence of capital structure on financial distress
risk.

This study has two primary contributions. Firstly, in this study, three variables are used to
measure the capital structure, and three estimations are used for regression analysis, and the
results are completely consistent. This study offers evidence on the impact of capital structure
on financial distress risk, revealing that high leverage is highly correlated with financial
distress, aligning with the trade-off theory. The number of Chinese enterprises facing financial
distress is increasing rapidly, necessitating improving their risk-resistance capabilities.
Financial distress is a crucial indicator of potential bankruptcy or default, and its prediction
can provide early warning of potential losses to investors and creditors (Zhou et al., 2022).
Recent corporate scandals and significant failures have highlighted the need for extensive
research on financial distress, particularly the accelerated impairment of value in the final
stages before default when distress risk is highest (Outecheva, 2007). Historical evidence
indicates that financial distress is not a quick issue but rather a long incubation period, making
the study of it crucial. This study suggests that firms must pay attention to leverage; if a
company's leverage is consistently increasing, it is a sign that it may be at risk of financial
distress. Secondly, this study uses the LTDTA as one of the variables; this study suggests
managers focus on the internal structure of liabilities, with particular attention to the impact
of long-term liabilities on financial distress. At the same time, this study also reminds
investors, creditors, and other stakeholders to pay attention to the total leverage of
enterprises and the internal debt structure, especially long-term debt.

The study provides crucial insights into the role of capital structure in corporate financial
distress, laying the groundwork for future research. The main motivation of this study is to
remind managers and stakeholders to pay attention to the company's capital structure,
predict potential financial distress risks early, and reduce losses. This study emphasizes the
importance of maintaining the optimal capital structure to protect firms from financial
distress, thereby boosting shareholder wealth and investor confidence in the Chinese capital
market. The findings also aid regulators and policymakers in creating mechanisms to monitor
and evaluate corporate financing continuously.
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