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Abstract: This research revealed the factors that cause firm distress in the Chinese market. The stock 

exchange–listed firm samples are classified as moderate or severe distressed firms if they receive a 

special treatment warning from stock exchanges due to continuous negative net loss or are suffering 

from negative equities. By applying ordinary least square and logit regressions to the 2015–2022 data 

sample, the results showed that market power and internal and external monitoring significantly affect 

the likelihood of firm distress. Interestingly, debt only negatively affects a firm’s earnings, has no 

impact on moderate firm distress, and reduces the likelihood of falling into severe distress. State-

owned enterprises (SOEs) receive government support and are therefore less likely to be distressed, in 

contrast to family-owned firms. The recovery results confirmed that SOEs are easier to recover that 

family-owned firms. The ability to repay debt increases credibility and is a good signal of recovery. 

We differentiated from past discussions that focused on earning management and business failure. Our 

research contributes to the literature by analyzing firm distress and recovery from market power and 

monitoring, which are not well discussed with observable evidence. These findings could be helpful 

for both corporate and regulatory policy decision-making.  
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1. Introduction and background 

Distressed firms are firms suffering from financial difficulties. Most distressed firms 

underperform compared to their peer competitors in the same industry because their products do not 

help to boost their sales. One of the most common reasons for that is that products are incorrectly 

priced compared with other competitors (Zhang, 2015). In addition to product competition, operation 

planning could increase the weakness of the firm if management incorrectly estimates the sales status 

and short-term future business environment (Leverty & Grace, 2012). 

One typical consideration when planning for firm operations is whether the firm operates 

efficiently. If the firm is successful, it usually has greater market power, which allows the firm to 

quickly turn raw material into finished inventory (Ukaegbu, 2014). Once the inventory is sold, the cash 

can be quickly and safely collected. Large firms and firms with large market shares can usually pay 

their suppliers smaller amounts and ask their customers to finish the cash delivery process faster. Such 

an advantage indicates greater efficiency and could increase profitability (Bhattacharya et al., 2022). 

On the other hand, large firms could experience more complicated agency problems due to the 

increased complexity of their structure, which lowers their efficiency and decreases their profitability.  

Some external factors could significantly affect the firm and make it distressed, for example, the 

pandemic and other external shocks (Nuta et al., 2024). The internal inefficient working capital 

management and inappropriate capital structures could also lead to firm distress (Habib & Kayani, 

2022). Most managers believe in the optimal capital structure theory, but they tend to increase the 

operating leverage and start to deviate from the optimal structure, seeking higher returns when they 

believe that the future market is optimistic (Novy-Marx, 2011). A higher operating leverage could 

significantly increase the return on equity. Unfortunately, the cost of debt could increase with the level 

of the operating leverage, and a higher leverage causes a greater cost of debt (Opler & Titman, 1994). 

The high interest cost could be a heavy financial burden leading to net loss. 

Since the Chinese market experiences fast growth and has a large number of exchange listed firms, 

we chose it as a candidate for exploring firm distress factors. Also, even stock exchange–listed Chinese 

firms still rely heavily on banks and other financial institutions to provide liquidity rather than directly 

issuing bonds in the financial market (Zou & Adams, 2008). Firms’ relationships, leverage levels and 

cost of debts, monitoring covenants, and internal controls provide insights into the causality of firm 

distress (Poncet et al., 2010). 

This paper contributes to the current literature in the following ways. First, we use trade credit as 

a market power indicator to demonstrate how market power influences the likelihood of firm distress. 

We differ from other studies by involving different designs and concepts. Most of the current 

discussion focuses on how the event or operation causes a share price crash, which is commonly used 

as an indicator of distress. Second, we explore the heterogeneity of how debt affects a firm by providing 

empirical evidence showing that debt can affect a firm differently at different levels of distress. Debts 
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could perform external monitoring functions, but the interest burden could weaken the distress of the 

firm. Third, our findings cover both distress and the recovery from the distress to provide a full picture.  

This paper is organized as follows: Section 2 explains the theoretical basis of the research. Section 

3 discusses the literature on firm distress and states our hypotheses. Section 4 describes the Chinese 

firm panel data. Section 5 explains the ordinary least squares and the logit methodologies to test our 

multiple hypotheses. Section 6 reports the results and discusses implications. Lastly, Section 7 concludes. 

2. Theoretical framework 

This research discusses the possibility of distress for firms from the bargaining and market power 

perspective. Based on the agency problem, the paper extends to the internal and external monitoring 

effects that prevent distress. Further, the different natures of firms, such as state-owned enterprises 

(SOEs) compared with private firms, result in very different situations.  

2.1. The Porter’s five forces 

Many reasons could cause a firm to fall and experience financial or performance distress. Most 

commonly, firms experience strong competition in the industry or other less differentiated products 

replace their products, so the net income significantly decreases. The earlier theory of Porter’s five 

forces analyzes threats to a firm’s survivorship (Grundy, 2006). The buyer and the supplier’s bargaining 

and marketing power influence the speed of the cash collections after the firm renders its service 

(Chang et al., 2019). Firms with strong market power could quickly convert the receivables into cash 

and reinvest. Such high turnover ensures profitability and increases the firm’s efficiency with 

reinvestments. Low turnover decreases efficiency, and longer collection times increase the receivable 

collection uncertainties.  

2.2. Agency and incentive  

It is also common for firms to experience distress because of blind expansion. From the aspect of 

agency and monitoring, firms with expansion constraints or debt contracts with negative covenants 

would experience a higher level of monitoring. How to efficiently align the managers’ interests with 

the shareholders and efficiently control the agency problem is well discussed, but there is no consensus 

solution. Some studies show that performance-related compensation contracts could motivate the 

manager’s incentive, but since performance is always measured by return on equity (ROE), the 

shortage in such contracts could cause unethical buybacks or excessive dividends. Managers try to 

reduce the equity size to increase the ROE, which deviates from the original goal of such performance-

related contracts (Cook & Zhang, 2022). The other common option is to include the firm shares as part 

of the manager’s compensation. Such compensation makes the manager a shareholder, so they should 

have interests and incentives similar to those of other shareholders. When the firm’s shares 

significantly impact the manager’s wealth, it decreases the manager’s asset diversification benefits, 

which causes managers to have an incentive to lower their holding positions (Babenko, 2009). If 

managers sell the shares, the interest alignment effect becomes less significant.  
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Based on Porter’s analysis, this research connects market power and the distress. Further, the 

study focuses on the different monitoring effects. It demonstrates that internal and external monitors, 

which efficiently reduce agency costs, would also reduce the likelihood of firm distress.  

3. Literature review and hypotheses 

The firm distress could be a result of multiple reasons. It could be poor management, inappropriate 

strategy, inefficient firm capital structure, economic effect, market competition among similar products, 

and other policy or industry reasons. Most of those reasons could be categorized as market and 

management agency reasons, which could be addressed if appropriate internal and external monitoring 

is implemented. Table 1 shows the recent research pathways and the focus of firm distress research. 

Table 1. Chronological review of recent firm distress studies. 

Focus of research Year Authors 

The business failure and firm distress 2001 Turetsky & McEwen 

Business strategy, distress, and recovery 2001 Sudarsanam & Lai 

Earning management  2007 Charitou et al. 

Inter-firm distress linking along supply chain 2008 Hertzel et al. 

Agency problem and strategy 2012 Leverty & Grace 

Research and development causes dress 2015 Zhang 

Corporate social responsibility (CSR) and stress 2019 Al‐Hadi et al. 

Firm bank relation 2023 Álvarez et al. 

3.1. Market power and distress 

The accounts receivable represents the negotiation ability and marketing positioning between the 

firm and its customers (Fabbri & Klapper, 2016). When a firm has stronger market power, accounts 

receivable usually have a shorter period, and greater turnover helps the firm increase profitability and 

reduce collection uncertainty (García‐Teruel & Martínez‐Solano, 2010). A quick receivable turnover 

increases cash flow and frees capital (Clinch et al., 2025). The firm can increase the speed of 

production and reinvestments. Some firms choose to trade their accounts receivable with financial 

institutions on discount to meet their liquidity goals (Chen et al., 2023). Compared with accounts 

receivable, firms with greater market power pay their suppliers more slowly. A longer payable term 

would allow the firm to have stronger cash flow and improve liquidity (Emery & Marques, 2011). 

Similar to accounts receivable, but in the opposite direction, longer-term accounts payable also 

improve a firm’s profitability and market value (Nam & Uchida, 2019). Net trade credit refers to 

accounts receivable minus accounts payable and is used to measure negotiation market power. The 

following hypotheses are proposed. 

H1. The negotiation market power is positively associated with earnings and profitability. 
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3.2. Debt, interest burned, and creditors monitoring 

Long-term debt is usually an interest-bearing debt borrowed from financial institutions. One of 

the typical financial institutions is the bank; the debt is used to purchase machines and fixed assets, or 

it can be used as a credit line to pay for raw materials to the supplier. The interest in long-term debt is 

largely affected by monetary policies and macroeconomic status (Pianeselli & Zaghini, 2014). The 

large interest cost could be a financial burden to any firm, especially when the firm incorrectly 

estimates its operation and market sales (Zulkhibri, 2015). Some firms use short-term debt to finance 

long-term assets, but such mismatches could cause liquidity problems when debt rollover is needed 

(Chen et al., 2023; Kahl et al., 2015). When firms suffer loss, the loan increases the loss, and interest 

is an extra burden that causes financial distress and increases the likelihood of firm bankruptcy. On the 

other hand, when banks issue loans, they carefully check the firm’s operation and often send their 

analysts to perform a firm visit. Such screening lowers the possibility of financial fraud (Lee & Sharpe, 

2009). Banks also use constrained covenants in lending contracts, which alleviates managers’ agency 

problems and improves accounting qualities (Chen et al., 2022). They have access to detailed financial 

information not available to external parties (Ahn & Choi, 2009). Investors could freeride such visits, 

research performed, and bank monitoring since that information is not publicly available in the market 

(Miarka & Tröge, 2005). After issuing loans, banks maintain continuous monitoring to ensure that the 

firms can pay back the loan. Such information analysis and continuous monitoring are expected to 

reduce underperformance (Gustafson et al., 2021). One particular feature of the Chinese market is that 

banks usually ask firms to provide collateral. More conservative firms with high operating quality are 

required to provide less collateral; the opposite is also true for distressed firms (Chen et al., 2013). 

Appropriate covenants and collaterals increase banks’ incentive to monitor (Rajan & Winton,1995), 

but when high collateral is too large, it may weaken the monitoring incentive that banks possess since 

collateral is usually much greater than the value of loans, and banks can seize collateral when 

bankruptcy occurs or when firms become unliquidated (Wang & Xia, 2014). We build the two 

following hypotheses on the above literature’ findings: 

H2a. Long-term debt increases the financial burden and therefore increases the likelihood of 

financial distress. 

H2b. Long-term debt increases external monitoring and therefore decreases the likelihood of 

financial distress. 

3.3. Internal and external monitoring 

Shareholders are an important group of firm stakeholders. They not only share the wealth interest 

of the firm but also monitor the firm’s development and can participate in decision-making if they 

possess timely information and sophisticated knowledge to process the information (Change et al., 

2016). Institutional investors have similar firm management experience and possess such knowledge. 

Significant institutional ownership allows institutional investors to perform more internal monitoring 

(Elyasiani & Jia, 2010; Navissi & Naiker, 2006). Auditing provides accounting information 

verification. A higher level of auditing quality could reveal potential mismatches between what is 
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provided by management and what is shown in reality (Safdar et al., 2019). With respect to 

international standards, even if there is a debate about whether the Big Four auditing firms are more 

knowledgeable about auditing business and are more likely to point out this concern, a firm that relies 

on Big Four auditing has confidence in its management and operating performance outcomes (Boone 

et al., 2010). We test the hypotheses that the number of institutional investors and the auditing degree 

matter to explaining the likelihood of a distress situation for Chinese firms, as below. 

H3. Institutional ownership reduces the likelihood that a firm will be distressed. 

H4. Higher auditing quality reduces the likelihood of firm distress. 

3.4. Firm heterogeneities 

The Chinese stock exchange market has many state-owned enterprises (SOEs). Many studies 

argue that SOEs experience lower efficiency problems, but they are the most suitable organizations for 

society service rendering rather than profit maximization firms (Córdoba‐Pachón et al., 2014; Tang et 

al., 1999; Zhu et al., 2016). SOEs often receive subsidies to compensate for regulated prices and 

nonprofit maximization but provide more social welfare contributions (Han et al., 2021). Subsidy 

support could include direct financial help or policy support and guidance (Li & Wu, 2022). Some 

support could be indirect. Governments may provide tax exemptions, reduce tax charges, and ask 

banks to provide loan funding support when SOEs are experiencing liquidity problems (Wang & Shan, 

2013). Such local government intervention creates heterogeneous relationships between bank SOES 

and bank private firms (Yeung, 2009). The hypotheses below address the ownership type effect on the 

likelihood that firms enter financial distress.  

H5a. SOEs are less likely to be financially distressed. 

H5b. Personal firms are more likely to be financially distressed. 

H6a. SOEs are more likely to recover from financial distress. 

H6b. Personal firms are more likely to recover from financial distress. 

3.5. Debt and recovery 

From the aspect of recovering from financial distress, the effect should be immediate. Monitoring 

clearly does not have an immediate effect on alleviating the financial burden and seeking financial 

reforms (Sudarsanam, & Lai, 2001). A lower debt level and less interest could improve a firm’s 

profitability and reduce the likelihood of experience loss. Interest coverage, especially interest 

coverage ratios and liquidity measures, is an important indicator of the financial health status of firms 

(Farooq et al., 2018). A lower debt amount could also properly prepare the firm for any market shocks. 

A smaller financial burden could indicate easier reforms or a change in the firm’s strategies when 

needed, leading to our last hypothesis below. 

H7. Meeting debt obligations and debt repayments signal distress recovery. 
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4. Data 

Data for this study were collected from the China East Money database. The sample periods are 

between 2015 and 2022. We first selected all firms listed in both Shanghai and Shenzhen stock 

exchange before 2015 and then excluded banks and other financial institutions or any firm from the 

financial industry, because the financial sector follows different accounting systems. If the firm has 

ever experienced a continuous two-year loss or at any time had negative equity, the stock exchange 

puts a “special treatment (ST)” mark before the name of the stock. If the condition is believed to be 

worse, the firm experiences a continuous three-year loss, and the “*ST” mark is used to warn of the 

delist risk. We created dummy variables for financially distressed firms (“ST” firms) and severely 

financially distressed firms (“*ST”) to the firm year if the firm received a special treatment mark from 

the stock exchange. There were 82 “ST” cases and 357 “*ST” cases out of a total of 19,099 firm-year 

observations. Since the financial market continued during the COVID pandemic, the sample does not 

exclude this period. The variable “power” experienced one missing variable, so it had 19,098 

observations. The firm characteristics and other performances were then matched with the distress 

dummy variables. Table 1 lists the abbreviations of the variables and the variable treatments. Table 2 

shows the general statistics. 

Table 2. Variable definitions. 

Variable Symbol Variable treatment 

Earning per a share EPS The firms’ earning per a share, directly observable from 

database 

Delist from stock exchange special warning ST* Directly observable from database 

Special treatment for the firm experience 

over 2 continuous years loss 

ST Directly observable from database 

Recover from *ST RST* Directly observable from database 

Recover from ST RST Directly observable from database 

The firms market power reflected by 

account receivable and payable 

Power (Account receivable over one year—account 

payable)/total revenue multiply by 100 

Equity over total asset  

 

Equity 

 

The equity percentage of the firm capital structure  

Percentage of long-term debt Debt Long-term debt/total debt 

Gross income margin Gross Directly observable from database 

Fixed asset percentage Asset Fix asset/total asset multiply by 100 

 

Number of institutional  

investors per firm 

Inst  

 

Directly observable from database 

Big Four auditing firms  Four Dummy variable equals to 1 if the firm auditing is done 

by Big Four auditing firms 

State-owned enterprise 

 

 

SOE 

Dummy variable equals to 1 if the firm is state-owned 

enterprise  

Family-owned enterprise Family 

 

Dummy variable equals to 1 if the firm is family-owned 
firm  

Current ratio Current Current asset/current liability 

Earnings before interest and depreciation 

over interest multiplier 

EBITINT Directly observable from database 

Last year return on equity ROE Last year net income divided by last year equity 

The beta in the CAPM model BETA Beta estimated in the CAPM model, which represents 

the reward of taking systematic risks 
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Table 3. General statistics. 

Statistic N Mean St. Dev. Min Pctl(25) Pctl(75) Max 

EPS 19,099 0.288 1.056 −16.460 0.047 0.470 49.930 

ST* 19,099 0.019 0.135 0 0 0 1 

ST 19,099 0.004 0.065 0 0 0 1 

RST* 19,099 0.018 0.134 0 0 0 1 

RST 19,099 0.004 0.061 0 0 0 1 

Power 19,098 −4.731 194.653 −24,550.790 −10.059 9.499 520.572 

Debt 19,099 29.876 22.610 −80.202 9.285 47.058 96.374 

Equity 19,099 53.142 133.239 −17,734.550 39.741 70.532 526.044 

Gross 19,099 27.189 18.789 −403.004 14.726 36.299 98.511 

Asset 19,099 21.159 16.693 0.000 8.200 30.483 295.993 

Current 19,099 2.136 2.533 0.000 1.078 2.332 80.664 

EBITINT 19,099 48.121 1,084.725 −13,836.680 0.000 12.777 85,219.270 

ROE 19,099 1.959 148.877 −15,824.420 1.993 11.198 1,104.102 

Four 19,099 0.068 0.252 0 0 0 1 

SOE 19,099 0.459 0.498 0 0 1 1 

Family 19,099 0.503 0.500 0 0 1 1 

BETA 19,099 0.927 0.399  −7.177   0.708   1.183    5.047 

Note: Annual listed Chinese firm data from 2015 to 2022, retrieved from China East Money. Over the 8-years period, 

82 cases were regarded as “financially distressed” and 357 cases as “severely financially distressed”. In 2015, there 

were 2401 firms; this number shrank due to mergers and delisted companies, among other reasons. 

5. Methodologies 

The panel data regression with fixed and time control is used to analyze the causality relationship 

between the independent and dependent variables. The interests focus on how the market power affects 

a firm’s performance and further influences the likelihood of firm distress. Further, the analysis focuses 

on the likelihood of distress analyzed by the logit and probit regressions, and how internal and external 

monitoring may alleviate the possibility of distress.  

5.1. Market power, debt, and earnings 

The first test focuses on how market power affects earnings. As mentioned in the early sections, 

market power is indicated by trade credits, which are accounts receivable minus accounts payable. If 

the firm pays suppliers more slowly but experiences faster cash collection from customers, it shows 

high efficiency and greater market power. Equation (1) shows the relationship between market power 

and earnings, testing hypothesis H1. Some past research also uses the capital asset pricing model 

(CAPM) to discover the systematic and unsystematic risks. Following the method used by Demydyuk 

et al. (2015), the CAPM beta of each firm in the panel data is estimated. Then the term “BETA” from 

the CAPM replaces “EPS” as the dependent variable to measure how the market power affects the 

systematic risk.  
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𝐸𝑃𝑆𝑖,𝑡 = 𝛽0 + 𝛽1𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + +𝛽7[𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 ∗ 𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡] + ∑ 𝐼𝑁𝐷 + ∑ 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡                   (1) 

The capital structure, especially the debt level, could significantly affect the interest burden, and 

the likelihood of future debt financing could affect a firm’s liquidity. In contrast to market power, debt 

covenants may improve efficiency and reduce agency problems; therefore, debt may have a more 

complicated influence on earnings. Equation (2) reflects such a relationship between debt and earnings 

as stated by hypotheses H2a and H2b. 

𝐸𝑃𝑆𝑖,𝑡 = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + +𝛽7[𝐷𝑒𝑏𝑡𝑖,𝑡 ∗ 𝐺𝑟𝑜𝑠𝑠𝑖,𝑡] + ∑ 𝐼𝑁𝐷 + ∑ 𝑌𝑒𝑎𝑟 + 𝜀𝑖,𝑡                  (2) 

5.2. Likelihood of distress 

The earnings could properly reflect the firm’s operating conditions. In this section, we change the 

method to show the robustness of the market power and debt measure. Since the “*ST” reflects a worse 

operating condition compared with the “ST” distressed firms, we further explore whether there are any 

heterogeneous relationships between the two independent variables of market power, debt levels, and 

the dependent variable of firm distress. Instead of ordinary least squares regression, we use logit 

regression to confirm the previous findings. Equations (3)–(6) test hypotheses H1, H2a, and H2b. 

𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + +𝛽7[𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 ∗ 𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡] + 𝜀𝑖,𝑡                               (3) 

𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + +𝛽7[𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 ∗ 𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡] + 𝜀𝑖,𝑡                              (4) 

𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 +

+𝛽7[𝐷𝑒𝑏𝑡𝑖,𝑡 ∗ 𝐺𝑟𝑜𝑠𝑠𝑖,𝑡] + 𝜀𝑖,𝑡                                         (5) 

𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 +

+𝛽7[𝐷𝑒𝑏𝑡𝑖,𝑡 ∗ 𝐺𝑟𝑜𝑠𝑠𝑖,𝑡] + 𝜀𝑖,𝑡                                         (6) 

5.3. Internal and external supervision 

Shareholders and auditors usually monitor managers’ performance and decisions. Most individual 

investors do not possess the professional knowledge to monitor, but institutional investors are more 

educated, and individual investors may freeride the institutional shareholder’s monitoring if there are 

significant shares held by institutional investors. Auditors are important external parties that take 

responsibility for verifying manager performance. Having managers hire Big Four auditing firms to 

verify their management outcomes is a positive signal to external investors from past research, 

indicating that managers’ performance quality is high. Therefore, the higher shares owned by 

institutional investors and high-quality auditing are expected to decrease the likelihood of distress. 

Equations (7)–(10) test those relationships as stated by hypotheses H3 and H4. 

𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝑛𝑠𝑡𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡 (7) 
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𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝐼𝑛𝑠𝑡𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡 (8)  

𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝐹𝑜𝑢𝑟𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡 (9) 

𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝐹𝑜𝑢𝑟𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡 (10)  

5.4. Firm heterogeneity and distress likelihood 

Since firm background could affect external support, SOEs are more likely to receive more 

external help, and they indeed assume some of their social obligations; thus, SOEs are expected to be 

less likely to be distressed. Compared with SOEs, family-owned firms suffer more agency problems 

and are more likely to make aggressive operation decisions; they are also more likely to default when 

managers make incorrect decisions. Equations (11)–(14) test these relationships as stated by 

hypotheses H5a, H5b, H6a, and H6b. 

𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝑂𝐸𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 +
𝜀𝑖,𝑡                                                (11) 

𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝑆𝑂𝐸𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 +

𝜀𝑖,𝑡                                               (12) 

𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝐹𝑎𝑚𝑖𝑙𝑦𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡                                              (13) 

𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝐹𝑎𝑚𝑖𝑙𝑦𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡                                         (14) 

5.5. Recovery and firm features 

As a robustness check of the previous section, we also test which firms are more likely to recover 

from both “ST” distress and the more severe “*ST” distress status. SOEs with previous expectations 

are less likely to experience distress, but family-owned firms are more likely to experience distress; 

thus, a similar logic applies here. It is expected that SOEs are more likely to recover, and family-owned 

firms are less likely to recover. Equations (15)–(18) show such a relationship as stated by hypotheses 

H5a, H5b, H6a, and H6b. 

𝑅𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝑂𝐸𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +
𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡                                               (15) 

𝑅𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝑆𝑂𝐸𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡                                               (16)   

𝑅𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝐹𝑎𝑚𝑖𝑙𝑦𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +
𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡                                                     (17) 

𝑅𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝐹𝑎𝑚𝑖𝑙𝑦𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝜀𝑖,𝑡                                                    (18)  
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5.6. Market power and debt influence on recovery 

The propensity score match method is used to create a control group, which includes firms 

suffering losses but not yet being marked as “ST”, or marginally distressed, to test how market power 

and debt affect the likelihood of distress recovery. Three factors are used to create such a control group. 

For the “RST” recovery test, the control group is matched by considering “ST”, last year return on 

equity (ROE), and last year earnings per share (EPS). The logic is that, except for very few firms, most 

distressed-recovered firms do not receive “ST” and remove “ST” in the same year. Since the STs in 

the treatment group are almost all zero, using it as the Propensity Score Matching (PSM) matching 

criterion, it matches the stocks not yet marked as “STs” but that suffer low income and revenue. The 

same logics apply to the control group of “RST*”, except “ST*” is used rather than “ST”. Equations 

(19)–(22) test this relationship. The debt level is expected to be a significant influential factor. 

𝑅𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +
𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝑅𝑂𝐸𝑖,𝑡−1 + 𝜀𝑖,𝑡                                           (19)  

𝑅𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝑃𝑜𝑤𝑒𝑟𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝑅𝑂𝐸𝑖,𝑡−1 + 𝜀𝑖,𝑡                                           (20) 

𝑅𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +
𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝑅𝑂𝐸𝑖,𝑡−1 + 𝜀𝑖,𝑡                                           (21) 

𝑅𝑆𝑇𝑖,𝑡
∗ = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡𝑖,𝑡 + 𝛽2𝐸𝑞𝑢𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝑟𝑜𝑠𝑠𝑖,𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡𝑖,𝑡 + 𝛽5𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝐸𝐵𝐼𝑇𝐼𝑁𝑇𝑖,𝑡 + 𝑅𝑂𝐸𝑖,𝑡−1 + 𝜀𝑖,𝑡                                         (22)  

6. Results 

6.1. Market power, debt, and earnings 

Table 4 shows the influence of market power and debt on earnings. In Columns (1) and (2), both 

coefficients of market power show a negative contribution to earnings. We define market power as 

accounts receivable minus accounts payable divided by revenue, so a slower collection from 

consumers and faster payment to suppliers could negatively affect earnings. A longer uncollected 

period from consumers increases the likelihood of bad debt, which decreases earnings. Hypothesis 1 

is supported by the evidence. The debt-to-earning influence shows heterogeneity. In Column (3), debt 

makes a negative contribution to earnings, and the gross margin makes a positive contribution to 

earnings. The interpretations are that more profitable firms have less external debt, and interest may 

slightly reduce earnings as well. In Column (4), the interaction term between debt and gross margin 

shows interesting results. When the firm suffers a loss, the gross margin is negative; then, the gross 

margin has a direct negative contribution to earnings, but the negative coefficient of the debt and gross 

margin interaction term alleviates the negative effect of the gross margin on earnings. These results 

show that external creditors impose debt covenants, and that external monitoring helps the firm to 

further fall into distress, but this understanding requires further verification. The relationships between 

“Power” and the CAPM beta are shown in column (5) and (6). After controlling the time and industry 



296 

Data Science in Finance and Economics                                                                 Volume 4, Issue 2, 285–308. 

effects, the “Power” significantly increases the CAPM beta, which indicates the higher systematic 

risk. Such result is in line with the finding that “Power” has a negative impact on earnings in the 

previous tests.  

Table 4. Effects of market power and debt on earnings. 

 
Dependent variable: 

 
EPS BETA 

 
(1) (2) (3) (4) (5) (6) 

Power −0.0004*** −0.0004*** 
  

0.00004 0.0001* 
 

(0.0001) (0.0001) 
  

(0.00003) (0.00003) 

Debt 
  

−0.004*** −0.0005 
  

   
(0.0004) (0.001) 

  

Equity 0.0004*** 0.0003** −0.0002*** −0.0002*** −0.00002 −0.00004 
 

(0.0001) (0.0001) (0.0001) (0.0001) (0.00004) (0.00004) 

Gross 0.015*** 0.015*** 0.015*** 0.019*** 0.0003** 0.0003** 
 

(0.0004) (0.0004) (0.0004) (0.001) (0.0001) (0.0001) 

Asset −0.002*** −0.002*** −0.001 −0.001 −0.0003* −0.0003* 
 

(0.001) (0.001) (0.001) (0.001) (0.0002) (0.0002) 

Current −0.003 −0.001 −0.011*** −0.012*** −0.001 −0.0001 
 

(0.003) (0.003) (0.003) (0.003) (0.001) (0.001) 

EBITINT 0.00001** 0.00001** 0.00001* 0.00001* 0.00000 0.00000 
 

(0.00001) (0.00001) (0.00001) (0.00001) (0.00000) (0.00000) 

Power*Current 
 

−0.0001 
   

−0.00004 
  

(0.0001) 
   

(0.00002) 

Debt*Gross 
   

−0.0001*** 
  

    
(0.00002) 

  

Constant −0.096* −0.098* 0.063 −0.033 1.102*** 1.101*** 
 

(0.053) (0.053) (0.054) (0.055) (0.015) (0.015) 

Observations 19,098 19,098 19,099 19,099 19,098 19,098 

R2 0.078 0.078 0.083 0.086 0.475 0.475 

Adjusted R2 0.076 0.076 0.082 0.085 0.474 0.474 

Residual std. 

error 

1.014 (df = 

19068) 

1.014 (df = 

19067) 

1.012 (df = 

19069) 

1.010 (df = 

19068) 

0.289 (df = 

19068) 

0.289 (df = 

19067) 

F statistic 55.459*** (df = 

29; 19068) 

53.682*** (df = 

30; 19067) 

59.585*** (df = 

29; 19069) 

59.763*** (df = 

30; 19068) 

594.046*** (df = 

29; 19068) 

574.356*** (df = 

30; 19067) 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 
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Table 5. Market power and likelihood of distress. 

 
Dependent variable: 

 
ST ST* 

 
(1) (2) (3) (4) 

Power 0.008*** 0.010*** 0.009*** 0.012*** 
 

(0.002) (0.002) (0.001) (0.001) 

Equity −0.011*** −0.013*** −0.012*** −0.016*** 
 

(0.003) (0.003) (0.002) (0.002) 

Gross −0.013** −0.011** −0.020*** −0.019*** 
 

(0.005) (0.005) (0.003) (0.003) 

Asset −0.007 −0.006 0.008*** 0.009*** 
 

(0.007) (0.007) (0.003) (0.003) 

Current 0.005 0.033 0.020 0.053** 
 

(0.051) (0.048) (0.022) (0.022) 

EBITINT −0.0002 −0.0002 −0.0001 −0.0001 
 

(0.0002) (0.0002) (0.0002) (0.0002) 

Power*Current 
 

−0.003*** 
 

−0.003*** 
  

(0.001) 
 

(0.0004) 

Constant −4.475*** −4.465*** −3.087*** −3.013*** 
 

(0.246) (0.245) (0.134) (0.136) 

Observations 19,098 19,098 19,098 19,098 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 

Table 5 and Table 6 present the results of the robustness test by changing the regression methods 

between market power, debt, and the likelihood of firm distress. The coefficients of lack of market 

power in Table 5 are all significant and positive for both “ST” and “ST*”. Low market power increases 

the likelihood of being distressed. In Table 6, debt does not show a significant positive contribution 

to increasing the likelihood of distress. For more severe distress, debt reduces the likelihood of 

distress. This evidence confirms the results in Table 4; debt could lower earnings, but there is no clear 

evidence that higher debt directly increases the likelihood of firm distress. Debt actually reduces the 

likelihood of severe distress. This is evidence that creditors monitor firm performance, lower agency 

concerns, and increase firm efficiency. Table 7 and Table 8 use the probit regression to confirm the 

findings in Table 5 and Table 6. The interest variable market power has the same sign, which shows 

the robustness of the original test results.  

Table 6. Debt and distress likelihood. 

 
Dependent variable: 

 
ST ST* 

 
(1) (2) (3) (4) 

Debt −0.005 −0.005 −0.009*** −0.009** 
 

(0.006) (0.008) (0.003) (0.004) 

Equity 0.0001 0.0001 0.0002 0.0002 

Continued on next page 
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Dependent variable: 

 
ST ST* 

 
(1) (2) (3) (4) 

 
(0.0002) (0.0002) (0.0001) (0.0001) 

Gross −0.013*** −0.013 −0.019*** −0.019*** 
 

(0.005) (0.009) (0.003) (0.004) 

Asset −0.007 −0.007 0.008*** 0.008*** 
 

(0.007) (0.007) (0.003) (0.003) 

Current −0.073 −0.073 −0.071* −0.071* 
 

(0.076) (0.076) (0.037) (0.037) 

EBITINT −0.0002 −0.0002 −0.0001 −0.0001 
 

(0.0002) (0.0002) (0.0001) (0.0001) 

Debt*Gross 
 

−0.00000 
 

−0.00001 
  

(0.0002) 
 

(0.0001) 

Constant −4.723*** −4.725*** −3.296*** −3.302*** 
 

(0.305) (0.344) (0.151) (0.164) 

Observations 19,099 19,099 19,099 19,099 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 

Table 7. Market power and likelihood of distress (Probit). 

 
Dependent variable: 

 
CST CSTstar 

 
(1) (2) (3) (4) 

Power 0.002*** 0.003*** 0.003*** 0.004*** 
 

(0.001) (0.001) (0.001) (0.001) 

Equity −0.003*** −0.004*** −0.004*** −0.006*** 
 

(0.001) (0.001) (0.001) (0.001) 

Gross −0.005** −0.005** −0.008*** −0.008*** 
 

(0.002) (0.002) (0.001) (0.001) 

Asset −0.002 −0.002 0.003** 0.003** 
 

(0.002) (0.002) (0.001) (0.001) 

Current −0.0004 0.011 0.006 0.022** 
 

(0.018) (0.017) (0.009) (0.010) 

EBITINT −0.0001 −0.0001 −0.00005 −0.00004 
 

(0.0001) (0.0001) (0.0001) (0.0001) 

Power*Current 
 

−0.001*** 
 

−0.001*** 
  

(0.0003) 
 

(0.0002) 

Constant −2.316*** −2.306*** −1.743*** −1.709*** 
 

(0.094) (0.097) (0.060) (0.060) 

Observations 19,098 19,098 19,098 19,098 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 
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Table 8. Debt and distress likelihood (Probit). 

 
Dependent variable: 

 
CST CSTstar 

 
(1) (2) (3) (4) 

Debt −0.002 −0.001 −0.003*** −0.003** 
 

(0.002) (0.003) (0.001) (0.002) 

Equity −0.00003 −0.00003 0.00003 0.00003 
 

(0.0001) (0.0001) (0.0001) (0.0001) 

Gross −0.005** −0.004 −0.008*** −0.008*** 
 

(0.002) (0.003) (0.001) (0.002) 

Asset −0.002 −0.002 0.003*** 0.003*** 
 

(0.002) (0.002) (0.001) (0.001) 

Current −0.017 −0.017 −0.018 −0.019 
 

(0.022) (0.023) (0.013) (0.013) 

EBITINT −0.0001 −0.0001 −0.0001 −0.0001 
 

(0.0001) (0.0001) (0.0001) (0.0001) 

Debt*Gross 
 

−0.00003 
 

−0.00002 
  

(0.0001) 
 

(0.0001) 

Constant −2.394*** −2.413*** −1.816*** −1.826*** 
 

(0.105) (0.121) (0.061) (0.069) 

Observations 19,099 19,099 19,099 19,099 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 

6.2. Internal and external supervision 

Table 9. Likelihood of supervision and distress. 

 
Dependent variable: 

 
ST ST* 

 
(1) (2) (3) (4) 

Inst −0.017*** 
 

−0.012*** 
 

 
(0.005) 

 
(0.003) 

 

Four 
 

−1.757* 
 

−1.325*** 
  

(1.007) 
 

(0.383) 

Equity 0.0001 0.0001 0.0002* 0.0002 
 

(0.0002) (0.0002) (0.0001) (0.0001) 

Gross −0.013*** −0.013*** −0.020*** −0.019*** 
 

(0.005) (0.005) (0.003) (0.003) 

Asset −0.006 −0.008 0.007** 0.006** 
 

(0.007) (0.007) (0.003) (0.003) 

Current −0.072 −0.062 −0.047 −0.043 

Continued on next page 
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Dependent variable: 

 
ST ST* 

 
(1) (2) (3) (4) 

 
(0.073) (0.071) (0.033) (0.033) 

EBITINT −0.0002 −0.0002 −0.0001 −0.0001 
 

(0.0002) (0.0002) (0.0002) (0.0002) 

Constant −4.313*** −4.811*** −3.171*** −3.524*** 
 

(0.299) (0.252) (0.151) (0.127) 

Observations 19,099 19,099 19,099 19,099 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 

Shareholders’ supervision as internal monitoring and auditing as external monitoring are 

expected to both efficiently reduce the likelihood of a firm being distressed. The results are reported 

in Table 9. Both institutional ownership and relying on Big Four auditing firms have significant 

negative coefficients on both moderate and severe distress. Internal and external monitoring can 

efficiently reduce the likelihood of distress. Hypotheses H3 and H4 are accepted. 

6.3. Firm types and distress likelihood 

Table 10. Firm type and distress. 

 
Dependent variable: 

 
ST ST* 

 
(1) (2) (3) (4) 

SOE −0.784*** 
 

−0.053 
 

 
(0.247) 

 
(0.110) 

 

Family 
 

0.813*** 
 

0.060 
  

(0.241) 
 

(0.109) 

Equity 0.0001 0.0001 0.0002* 0.0002* 
 

(0.0002) (0.0002) (0.0001) (0.0001) 

Gross −0.014*** −0.014*** −0.020*** −0.020*** 
 

(0.004) (0.004) (0.003) (0.003) 

Asset −0.006 −0.006 0.006** 0.006** 
 

(0.007) (0.007) (0.003) (0.003) 

Current −0.076 −0.077 −0.038 −0.038 
 

(0.074) (0.075) (0.032) (0.032) 

EBITINT −0.0002 −0.0002 −0.0001 −0.0001 
 

(0.0002) (0.0002) (0.0002) (0.0002) 

Constant −4.551*** −5.331*** −3.551*** −3.605*** 
 

(0.268) (0.302) (0.138) (0.135) 

Observations 19,099 19,099 19,099 19,099 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 
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Table 10 reports the likelihood of SOEs and family-owned firms underperforming and becoming 

distressed. The SOE has a significant negative contribution to the likelihood of moderate distress. This 

is our expectation since SOEs can receive government liquidity support and are therefore less likely to 

be distressed. Family-owned firms are more likely to be in moderate distress but less likely to be in 

extreme distress. Family-owned firms suffer greater agency probability, so incorrect firm managers’ 

decisions could significantly lower performance and cause them to suffer from distress. Both H5a and 

H5b are accepted. 

6.4. Firm types and recovery 

The last section shows that SOEs are less likely to experience distress. The recovery is used as a 

robustness check to determine whether it reflects a logic similar to that used in the distressed case. 

Table 11 reports the recovery likelihood. SOEs have a significant positive contribution to recovery 

from moderate distress. Family-owned firms make significant negative contributions to moderate 

distress recovery. Both cases reflect the exact same results as the distressed analysis in the last section. 

Both H6a and H6b are accepted. 

Table 11. Firm type and distress recovery. 

 
Dependent variable: 

 
RST RST* 

 
(1) (2) (3) (4) 

 

SOE 0.843** 
 

0.098 
 

 
(0.410) 

 
(0.158) 

 

Family 
 

−0.931** 
 

−0.100 
  

(0.397) 
 

(0.159) 

Equity 0.022** 0.020** 0.007*** 0.007*** 
 

(0.009) (0.009) (0.002) (0.002) 

Gross −0.012 −0.010 0.005 0.005 
 

(0.010) (0.010) (0.004) (0.004) 

Asset 0.008 0.009 0.003 0.003 
 

(0.011) (0.011) (0.004) (0.004) 

Current 0.100 0.118 −0.017 −0.017 
 

(0.118) (0.125) (0.030) (0.030) 

EBITINT 0.016** 0.015** −0.009*** −0.009*** 
 

(0.008) (0.007) (0.003) (0.003) 

Constant −1.245*** −0.433 −0.415** −0.318 
 

(0.473) (0.435) (0.201) (0.199) 

Observations 147 147 693 693 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 
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6.5. Debt level and recovery 

The original market power and the effect of debt on recovery are tested. One of the difficulties is 

the selection of a control group. After recovering from distress, the firms experienced distress are still 

significantly weaker compared with true healthy firms. The appropriate control group should be firms 

with similar condition, the weak firm, but not yet classified as distressed. The propensity score 

matching is used to cluster such a control group. Table 12 shows the results. Market power does not 

show a significant contribution, but debt has both negative and significant coefficients for both 

moderate and excessive distress recovery. The results indicate that recovery occurs when firms meet 

their debt obligations. The repayment of debts and lower debt levels signal a performance recovery. 

The results support Hypothesis H7. 

Table 12. PSM-matched recovery. 

 
Dependent variable: 

 
RST RST* 

 
(1) (2) (3) (4) 

Power −0.002 
 

0.002 
 

 
(0.004) 

 
(0.002) 

 

Debt 
 

−0.021** 
 

−0.013*** 
  

(0.010) 
 

(0.004) 

Equity −0.013 −0.015 −0.002 −0.004 
 

(0.010) (0.010) (0.002) (0.003) 

Gross −0.002 −0.006 −0.003 −0.003 
 

(0.009) (0.010) (0.004) (0.004) 

Asset 0.008 0.018 0.009** 0.014*** 
 

(0.011) (0.012) (0.004) (0.005) 

Current 0.268 0.224 −0.014 −0.026 
 

(0.170) (0.164) (0.026) (0.027) 

EBITINT 0.011 0.009 −0.003* −0.003* 
 

(0.008) (0.008) (0.002) (0.002) 

Constant −0.142 0.589 0.027 0.352 
 

(0.486) (0.556) (0.188) (0.215) 

Observations 142 142 700 700 

Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels; standard errors are shown in 

parentheses. 

6.6. Summary of findings 

Table 13 summarizes the hypotheses and findings. 
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Table 13. Summary of findings. 

Hypotheses Validation Discussion 

H1. The negotiation market power is positively 

associated with earnings and profitability. 

Supported Higher market power increases the overall turnover, and 

therefore increases the efficiency and earnings. 

H2a. The long-term debt increases the financial 

burden and therefore increases the likelihood of 

financial distress. 

Rejected Even the interest-bearing long-term debt decreases the 

earning, but it does not increase the likelihood of 

distress. 

H2b. The long-term debt increases the external 

monitoring and therefore decreases the 

likelihood of financial distress. 

Supported The firm with long-term debt has lower probability to 

fall into severe distress since creditors monitoring and 

the agency problem is reduced by the debt covenants. 

H3. The institutional ownership reduces the 

likelihood for the firm to be distressed. 

Supported The sophisticated institutional investors could 

efficiently monitor the firm operation and reduce the 

agency costs. 

H4. The higher auditing quality reduces the 

firm distress likelihood. 

Supported Higher quality auditing verifications provide accurate 

and timely information to both internal and external 

users to improve the management. 

H5a. State-owned enterprises (SOEs) are less 

likely to be financially distressed 

Supported The SOEs could receive external government support. 

H5b. Personal firms are more likely to be 

financially distressed. 

Supported Family-owned firms have higher agency problems, 

even if they can make quick decisions, but the cost of 

wrong decisions could be high. 

H6a. SOEs are more likely to recover from 

financial distress. 

Supported The results confirm that the government support could 

help firms to recover. 

H6b. Personal firms are more likely to recover 

from financial distress. 

Rejected Family-owned firms do not receive policy or other 

government supports. 

H7. Meeting debt obligations and the debt 

repayments signal distress recovery. 

Supported The lower debt level decreases the interest cost burden 

and increases the firm’s credibility to its consumers and 

suppliers. 

6.7. Discussion 

There are different reasons for a firm to experience distress risk. The inappropriate management 

delegation could increase the agency’s risk, and managers may consider more of their interests than 

the shareholder’s (Andreou et al., 2021). The economic and social factors could also affect a firm’s 

solvency. When the market has a negative investment sentiment, it further transmits to the firm’s 

managers, affecting their decisions (Huang & Li, 2021; Saleemij, 2023). The firm’s share price crash 

is commonly associated with a firm’s financial distress, and firms in the same industry could receive 

the spillover effect since investors believe the distress may reflect an industry difficulty rather than an 

individual firm (Sevinç, 2022).  

Firms accumulate their default risk from continuous operation. Most investors believe cash, rather 

than revenue, is a better performance indicator (Sano, 2022). The earning quality and internal and 

external monitoring levels could reflect the risk well. The cash conversion and the accumulated 

possible bad debt reflect the firm’s market power and show the management’s risk attitude toward the 

counterparty dealing. Some firms experience quick expansion, so they must deal with customers with 

lower credit and face a higher likelihood of difficulty collecting the receivables. The expansion could 

happen with aggressive inefficient investment in research and development, which may increase the 

default probability (Shahwan & Habib, 2020). Some firms experience sales difficulty, so they need to 
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lower their customer reputation demand, and the low-quality customer often increases the likelihood 

of uncollectable receivables.  

From the monitoring aspect, our results confirm that when firms have more sophisticated inside 

shareholders like institutional investors, they usually question the firm’s strategies and prevent it from 

expanding blindly or dealing with lower-quality customers. The supervision of the institutional 

shareholders could also affect the board voting since they usually hold larger shares, and such board 

voting threat makes their voice and suggestions important to the management level in the firm. 

Sometimes the capital structure and working capital management could also affect the default likelihood. 

The inefficient working capital and the heavy interest could both negatively affect a firm’s liquidity.  

Even though there is no empirical evidence showing that the debt level could cause more 

considerable default risk, it effectively reduces the level of debt. It signals that the firm has started 

performing better during recovery. The firm needs to adjust its capital structure to avoid large and 

heavy interest and hopes to refinance the cheaper fund by showing its improvement in operation. SOEs 

are essential to the Chinese market and economy. They have better access to the resources with policy 

support and less financial constraints. When the SOEs experience default risks, it is easier for them to 

recover, and such recovery is possibly partially contributed by the local government’s support. 

Compared with SOEs, private firms have significant financial constraints. When they experience 

default risks, banks usually deny further access to the lending and seize the firm’s assets when the 

bankers feel the loan may be difficult to reclaim.  

Also, a higher level of external monitoring, including auditing and debt contract covenants, could 

help increase corporate governance and public credibility and help the firm recover from distress 

(Habib, 2023). From the regulation and policy aspect, it is important to have policies designed to 

reward higher levels of corporate governance (Shaikh & Randhawa, 2022). Such a reward could be in 

the form of low financial constraints to access the bank loan since more transparent information disclosure 

would significantly increase a firm’s credibility from the point of view of investors and creditors.  

7. Conclusions 

This research focuses on the factors leading firms to fall into distress in the Chinese market. By 

using the panel data regression analysis and the nonlinear logit and probit regressions, we find clear 

evidence that market power significantly affects earnings, leading firms to become distressed. Even 

long-term debt negatively affects earnings, and creditors’ monitoring and debt covenants offset the 

negative interest financial burden; thus, long-term debt does not significantly contribute to a firm’s 

distress and, in contrast, reduces the likelihood of a firm experiencing severe distress. Both institutional 

ownership, which increases internal monitoring, and high-quality auditing services, which corresponds 

to external monitoring, successfully reduce firm distress. Compared with family-owned firms, SOEs 

show a significant advantage. They receive support from the government, are less likely to suffer 

distress, and recover more quickly from firm distress if they indeed underperform compared with other 

peer competitors. By comparing a firm that has recovered from firm distress with a firm that has 

underperformed but is not yet marked as a distressed firm, the debt repayment could indicate that the 

firm is recovering and signals an increase in the credibility of the potential transaction counterparties. 

Such results could be interpreted as higher market power, more efficient external and internal 
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monitoring, and higher level of resources accessibility possibly preventing firm distress and helping 

firms in distress to recover.  

This research uses the observable financial distress event, the delisting warning given to the firm 

from the stock exchange, as the distress indicator. Such an observable event is explicitly well-defined 

without measuring ambiguity and is interpretable, but the number of observations is limited. Also, 

multiple distress warnings have the same weight for each single warning and do not show the 

accumulated negative effects of such distress warnings. Firm distress is closely related to shareholders, 

managers, and other firm stakeholders. The capital structure, including dividend payments, research 

and development of their products and services, shareholder composition and agency issues, including 

duality, manager ethics, and compensation contracts, could be interesting future research topics. 
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