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Abstract  Based on the balanced panel data of Chinese listed firms from 1999 
to 2004, this paper studies the relationship between product market competition 
and dynamic adjustment in capital structure. Results show that, from both static 
and dynamic perspectives, product market competition and its changes have 
significant influence on the degree of deviation of a firm’ s present capital 
structure from its targeted one. Specifically, the more intensive the product 
market competition, the smaller the capital structure deviation. Meanwhile, 
capital structure deviation tends to decrease in a market characterized by 
increasingly fierce competition. However, evidence also reveals that product 
market competition and the speed of the capital structure adjustment are 
independent from one another.  
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1  Introduction 

Ever since Brander and Lewis’ (1986) seminal research more than two decades 
ago, the relationship between capital structure and product market competition 
has become a hot issue in the field of capital structure theories. Relevant 
literature in recent years has reveled that firms always choose their capital 
structures by comprehensively taking into consideration product market 
competition, corporate strategy, and capital market environment. Quite a lot of 
research has demonstrated that a firm’s capital structure is related to its product 
market competition (e.g., Brander and Lewis, 1986, 1988; Showalter, 1995; Jong, 
Nguyen and Dijk, 2007; Liu et al., 2003). The breadth and depth of capital 
structure theories have been further expanded thanks to these recent findings.  

Per the MM Theory proposed by Modigliani and Miller (1958), under a series 
of rigorous assumptions, a firm’s capital structure has nothing to do with its 
market value. However, in reality, due to the existence of company tax, 
bankruptcy and agency cost and other costs, a firm’s capital structure does has an 
impact on its value. In other words, an “optimal” capital structure does exist 
(Kraus and Litzenberger, 1973; Scott, 1976). In addition, there has been 
accumulating evidence showing that a firm can realize such a structure by 
adjusting its asset/liability ratio, which in turn enhances the firm’s value and 
growth rate and in the end improves its conditions (Lööf, 2004).  

For a variety of reasons, however, a firm might deviate from its “optimal” 
capital structure. Therefore, to maximize its value, a firm needs to constantly 
adjust its capital structure to make it approach the optimal level. It is for this 
reason that dynamic capital structure adjustment has become a study focus in 
recent years. Researchers have reached a consensus that firms shall dynamically 
adjust their capital structures in accordance with changes in both internal and 
external environments to ensure their financial security and maximize their 
enterprise value.  

Although there has been quite a lot of literature studying capital structure from 
the perspective of product market competition, and the issue of dynamic capital 
structure decision has recently drawn more attention from relevant researchers, 
little study has combined the two perspectives together. This paper aims to fill in 
this important gap. To begin with, we need to find empirical evidence concerning 
the status quo of product market competition and how do changes in product 
market competition influence a firm’ s capital structure.  

China’s firms are facing a rare chance for development as well as more market 
uncertainty in the context of economic transition. Along with China’s constant 
deepening of its reform and opening to the outside world in recent years and the 
establishment of market economy, the entry barriers to most industries have been 
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removed and instantly fierce market competition has generated profound and 
far-reaching effects on Chinese firms’ capital structure decisions. 

Using data of Chinese listed companies from 1999 to 2004, this paper explores 
the relationship between product market competition and its changes and 
dynamic adjustment in capital structure. It is found that, from both static and 
dynamic perspectives, there is a significantly negative relationship between the 
intensity and changes of product market competition and adjustment of capital 
structure. In other words, the more intensive the market competition, the smaller 
the gap between a firm’s present capital structure and its target capital structure. 
Meanwhile, firms adjust their capital structure in accordance with changes in 
product market competition, making their present capital structure approaching 
constantly targeted one.  

The main contributions of this article are as follows. First, we explore the 
impact of product market competition on capital structure from both static and 
dynamic perspectives, which expand relevant study in the field of strategic 
financial management pioneered by Brand and Lewis. Second, this article 
explores the relationship between product market competition and the speed of 
company capital structure adjustment, which we believe further extend previous 
study of capital dynamic adjustment pioneered by Jalivand and Harris in 1984. 
Finally, it is helpful to deepen people’s understanding of capital structure 
decision in real business world.  

The rest of the article is organized as follows: In Section 2, we review and 
comment briefly on the relevant literature. Based on the review, we develop our 
hypotheses in Section 3. Section 4 establishes a model for dynamic capital 
structure adjustment and presents the descriptive description of main variables. 
Hypotheses are tested in Section 5. Conclusions and discussion are provided 
lastly. 

2  Literature Review 

Research on the relationship between capital structure and product market 
competition started with Brander and Lewis (1986). They pointed out that a 
firm’s behavior is affected by its capital structure, and that the firm’s market 
performances influence its financial decisions. To test these assumptions, 
Brander and Lewis constructed a two-phase duopoly model to analyze the impact 
of capital structure on a firm’s market behavior under the context of uncertain 
market demands. Due to the effect of limited liability of debts, firms in the red 
tend to demonstrate more aggressive behaviors in a competitive market. The two 
authors’ model shows that firms’ capital structure affect the equilibrium of 



Fuxiu Jiang, Yaohui Qu, Zhengfei Lu, Yan Li 

 

104 

product market. Therefore, those far-seeing firms are motivated to optimize their 
financial decisions and prefect their capital structure to obtain better firm 
performance. In 1988, Brander and Lewis introduced the concept of “bankruptcy 
costs” to study the effect of a firm’s debt ratio on its product market behaviors. 
However, even after the introduction of the variable “bankrupt cost”, their 
research conclusions drawn in 1986 remain unaffected.  

Brander and Lewis, however, only studied Cournot competition in the context 
of uncertain market demand.1 As we all know, there are other competition types 
such as Betrand competition. In addition, firms are constrained not only by 
uncertain market demand, but also by cost and other uncertainties. In 1995, 
following Brander and Lewis’s line, Showalter included Betrand competition and 
cost uncertainty in his similar study. He found that if a firm engages in Betrand 
competition, under the context of uncertain cost, it would not choose to operate 
in the red. However, under the context of uncertain market demand, it would 
choose to borrow some debts to raise its product price to reduce competition in 
product market to a certain degree. Jong, Nguyen and Dijk (2007) also 
distinguished the two types of different market competition. They tested the 
strategic effect of debt by using data collected from American manufacturing 
industry. Contrary to Showalter’s (1995) conclusion, they found that under both 
market competition types, there is a positive relationship between demand 
uncertainty and debt ratio, while cost uncertainty’s positive relationship with debt 
ratio under Cournot competition turned to negative under Betrand competition.   

Much of the later research has been conducted on the basis of Brander and 
Lewis’ pioneering study in 1986. For instance, Wanzenried (2000) argued that a 
firm’s financial decision is seriously dependent on the characteristics of its 
product market. Lyandres (2002) explored the relationship between “optimal” 
financial leverage ratio, debt maturity and aggressive business strategy. Schnitzer 
and Wambach (1998) studied the relationship between a firm’s decisions on 
internal and external financing and the firm’s pricing activities. However, due to 
the limitation of data, study in the field is seriously lacking (Lyandres, 2002), let 
along empirical study (Jong, Nguyen and Dijk, 2007). In addition, no theoretical 
or empirical consensus has been reached among the limited number of 
researchers in the field.  

Jalivand and Harris (1984) were the earliest researchers studying corporate 
decisions concerning capital structure from the dynamic perspective. They 
argued that firms will constantly adjust their financial behaviors to fulfill their 

                                                        
1 Cournot competition and Bertrand competition are two most frequently used competition 
types in oligarchic monopoly. Consequently, two corresponding competition models, namely 
Cournot Quantity Model and Bertrand Quantity Model, are the oldest and most important 
models used in economics to describe firm behaviors. 
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long-term financial goals. Based on changes in capital structure of sampled 
companies in the previous eight years, Fischer, Heinkel and Zechner (1989) 
attempted to identify the determinants of the range of capital structure fluctuation. 
Rajbhandary (1997) used Indian firms as samples and constructed a preliminary 
model of dynamic adjustment of capital structure. However, due to difficulty in 
constructing a dynamic model (Wang and Zhao, 2004), little has been achieved 
in the field of dynamic model construction after Jalivand and Harris’ pioneering 
work.  

In recent years, along with progress in handling of dynamic panel data in 
econometrics, literature on the dynamic adjustment in capital structure has been 
accumulating. Banerjee, Heshmati and Wihlborg (2000) firstly used dynamic 
adjustment model and panel model to study capital structure. They found that, in 
most cases, firms’ present capital structures always deviate from their target 
capital structure and the adjustment towards target structure is very slow. In their 
study, Banerjee, Heshmati and Wihlborg emphasized, for the first time, the 
long-ignored problem of adjustment cost.  

Capital structure is affected by firm characteristics. Titman and Tsyplakov 
(2007) found that a firm’s financial distress cost and whether it can maximize its 
shareholder and enterprise value affect the firm’s speed of capital structure 
adjustment and the deviation degree of its present capital structure to target 
structure. Therefore, the speed of capital structure adjustment tends to be faster in 
firms meeting financial difficulties or firms characterized by less serious interest 
conflict between shareholders and creditors. In addition, scholars also explored 
the effects of return on stocks (Dittmar and Thakor, 2007), historical book debt 
ratio (Liu, 2005) and financial deficit on dynamic adjustment of capital structure.  

Capital structure is also affected by industrial characteristics. Antoniou et al., 
(2002) found that the speed of capital structure adjustment vary in manufacturing 
industry or service industry, showing that a firm’s external environment is one of 
the main determinants for its capital structure adjustment (Tucker and Stoja, 
2007). Consistent with this conclusion, Lööf (2004) found that a country’s 
financial structure, capital market development, and its tax system all have 
important impact on firms’ capital structure adjustment. By comparison, the 
capital structure of American firms characterized by high equity dependence has 
the smallest deviation from optimal capital structure. In addition, compared with 
highly-debt-dependent Swedish firms, American firms have a greater speed of 
capital structure adjustment. He also found that for British firms with 
institutional background similar to that of American firms, although having a 
greater degree of capital structure deviation compared with Swedish firms, their 
adjustment cost is much smaller. Levy and Hennssy (2007) asserted that 
economic cycle also has certain impact on the dynamic adjustment in capital 
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structure.  
Due to the limitation of data, domestic research on the relationship between 

capital structure and product market competition is lacking. To the best of our 
knowledge, Zhu et al’s case study of Yanjing Beer in 2002 is the earliest 
domestic study in the field. They found that when a firm anticipates increasingly 
intensified market competition in the future, it tends to choose a low level of debt 
ratio, leading to conservative financial decisions. Using data of China’s listed 
companies, Zhao and Sun (2004) found no evidence of the correlation between 
financial conservation and firms’ competitive strategies. They therefore assumed 
that China’s listed companies seldom take into consideration the interaction and 
coordination between capital structure and product market competition when 
making decisions concerning capital structure governance. Liu et al (2003) found 
that, based on the data of China’s listed companies from 1997 to 2001, there is a 
positive relationship between the capital structure of China’s listed companies 
and the degree of intensity of product market competition. We can hence infer 
that no consensus regarding the relationship between capital structure and 
product market competition has been reached among domestic scholars.  

As for indigenous research on the dynamic adjustment of capital structure in 
China, Wang and Zhao (2004) found that the dynamic model of capital structure 
has greater explanation power than previous static model. In addition, scholars 
can use dynamic model to estimate time needed for capital structure adjustment. 
Other domestic researchers have also conducted a series of studies on dynamic 
adjustment of capital structure (e.g., Tong, 2004; Xiao, 2004; Lian, 2005; Qu, 
2006). However, most of these studies were conducted from the perspective of 
speed of capital structure adjustment and its influencing factors.  

The above brief review of relevant research both at home and abroad shows 
that although a number of researchers have studied the relationship between 
capital structure and product market competition from the perspective of 
corporate strategies and have explored the dynamic adjustment of capital 
structure and its influencing factors, little research has been conducted by means 
of combing product market competition and dynamic adjustment of capital 
structure together. To fill in this gap, this article attempts to explore the 
relationship between capital structure and product market competition from both 
static and dynamic perspectives.  

3  Hypothesis Development 

A firm’s decisions on capital structure are inseparable from changes in its internal 
and external environment. To better adapt to environmental changes, a firm will 
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constantly adjusts its capital structure to keep it close to target capital structure,2 
so that to ensure its financial safety and value maximization. Rajan and Zingales 
(1995) and Booth et al. (2001) found, after comparison of different firm capital 
structures in different countries, that capital structure and its adjustment are 
closely related to the institutional environment, macro economic factors, and firm 
characteristics in a country.  

As a transitional economy, China’s firms face rare chances for development as 
well as more market uncertainty. On the one hand, thanks to the rapid 
development of China’s capital market, Chinese firms can achieve external 
equity financing in a more convenient way. On the other hand, due to lack of 
mature regulatory bodies and relevant laws, there exist serious “threshold effect” 
of equity financing. In addition, with the intensification of competition among 
banks, good-performed firms become favorite clients of increasingly 
profit-sensitive banks, while those poor-performed firms meet difficulties in 
obtaining new loans from banks. In addition, out of consideration of risk control, 
some banks might even call in immature loans. Under such circumstances, even 
if a firm notices that its present capital structure derivates from the target level, 
whether it can smoothly or successfully adjust its capital structure to a target one 
is constrained by external capital markets, such as security market or financial 
market. As a result, the cost of capital structure adjustment of Chinese firms is 
much higher than that of firms in developed countries like America and Britain 
(e.g., Wang and Zhao, 2004; Tong, 2004).  

With the progress of China’s reform and opening up and establishment of 
market economy, the entry barrier to most of the industries in China has been 
eliminated. With the intensification of competition in product market, most firms 
have to loosen credit for their suppliers or buyers, which affect the turnover ratio 
of account receivable, stocks and profit of these firms. And poorer cash flow and 
lower profitability in turn affect these firms’ equity financing activities. 
Meanwhile, with performance getting worse, it becomes more difficult for these 
firms to conduct debt financing from banks. Under such circumstances, if a firm 
has high debt ratio, when meeting cash flow problems, it will be very vulnerable 
to financial crisis. To solve this problem, the firm might choose to adjust its 
capital structure downwards to make the structure approach “optimal level”. 
                                                        
2 The existence of “target capital structure” is a controversy-plagued issue. Although some 
theories and empirical studies claim that there is no such thing as “target capital structure”, a 
majority of researchers agree that there exist optimal or target capital structure for most firms. 
Graham and Harvey’s (2001) survey on 392 CEOs showed that 37% CEOs confirmed the 
existence of flexible target capital structure. 34% rigorous target capital structure, 10% 
rigorous capital structure. As for Chinese firms, Lu et al. (2003) found, after a survey of 
China’s listed companies, that 88% sampled companies agreed that there should be a 
“reasonable” target capital structure.  
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Titman and Tsyplakow (2007) found that financial crisis tends to motivate firms 
optimize their capital structure. To illustrate, although a reduction in debt ratio 
might be beneficial to the creditor, a debt-ridden firm might choose to reduce its 
debt to avoid greater loss brought froth by financial crisis.  

Meanwhile, a basic assumption in industrial organization theory and 
anti-monopoly policy is that those cash-abundant firms are capable of exploiting 
their cash-insufficient rivals (Tirole, 2007). For example, though have anticipated 
profit around the corner, a debt-ridden firm might be squeezed out of an industry 
earlier by its cash-abundant rivals. Such an assumption is consistent with Telser’s 
famous “deep pocket” theory.3  Bolton and Scharfstein’s (1990) study also 
supports the “deep pocket” theory. They pointed out that firms should lower their 
debt level to avoid the potential harms the exploitative behavior of their 
cash-abundant rivals might cause in product market. To illustrate, there were 
fierce “price war” in China in some industries characterized by cut-throat 
competitions, such as “price war of color TV” and “price war of air ticket”, etc, 
during which many firms with poor financial performance and serious debts 
problems were squeezed out of their industries.  

As for firms with comparatively low debt ratio while their present capital 
structure level considerable lower than target level, fierce competition in product 
market might lower the profitability of the whole industry although faced low 
financial risks. To improve their profit, firms will either invest more to strengthen 
their competitiveness or conduct strategy transition to create new profit growth 
points. Due to the strict restrictions over refinancing activities exerted by the 
China's Securities Regulatory Commission, firms are likely to use debt financing 
tools to raise its debt level when they have debt financing and new investment 
opportunities.4 Therefore, by raising new fund and entering new fields, firms are 
able to lower their business risks. Therefore, the fiercer the competition in a 
firm’s industry, the smaller the absolute value of capital structure deviation of the 
firm.  

An equation borrowed from management accounting might explain the above 
rationale in an easier way: A firm’s total risk = business risk×financial risk. 
Therefore, when facing high business risk, a firm has to lower its financial risks 
to reduce its total risks, and vice verse.  

Therefore, we develop the following hypothesis: 

                                                        
3 According to the theory, those cash-abundant firms are likely to drive their smaller rivals out 
a market through “predatory” or below-cost pricing for firms with more cash can afford loss 
for a longer time and in the end survive the competition.  
4 Some firms’ income might not meet the requirements of equity refinancing. However, as 
there are only 1 400 listed companies in China and competition among domestic banks has 
become increasingly fierce in recent years, banks will still grant loans to firms as long as the 
debt ratio and financial risks are not too great.  
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H1  The fiercer the product market competition, the smaller the absolute 
value of capital structure deviation.  

 
Admit fierce market competition, there are many firms drop out of competition 

due to business failure or strategy transition. Meanwhile, as an industry evolves, 
those dominant firms might take effective measures to monopolize the industry. 
As market shares concentrate around leading firms in an industry, the market 
competition in the industry are likely to ease. However, as new comers keep on 
entering the industry, the competition in the industry would become intensive 
once again. Especially for China’s market, as a transition economy, there are 
firms entering into or withdrawing from different industries in huge numbers. 
Therefore, the level of competition in many industries fluctuates constantly. In 
addition, Chinese government’s macro adjustment policy on economy also exerts 
certain impact on product market competition.  

H1 analyzes the relationship between product market competition and capital 
structure adjustment from a static perspective. Considering from a dynamic 
perspective, when competition in a product market becomes more fierce, firms 
will adjust their capital structure accordingly, resulting in a small deviation of 
their present capital structures from target ones. Therefore, we develop H2 as 
follows: 

H2  Firms adjust their capital structure in accordance with changes in product 
market competition. The fiercer the competition in the product market, the 
smaller the absolute value of capital structure deviation.  

 
During its development, a firm’s actual capital structure always deviates from 

its target capital structure. In addition, a firm’s target capital structure also 
changes along with the firm’s development. However, firms always demonstrate 
a tendency of constantly adjusting their present capital structures to make them 
more consistent with target ones (Antoniou et al, 2002; Flannery and Rangan, 
2006). Per strategic economics and industrial organization theories, firms always 
adjust their competition strategy in accordance with their rivals’ financial 
situation (as the deep pocket theory points out). When a firm faces intensive 
product market competition and the firm is aware of its deviation from target 
capital structure, it might rapidly adjust its financial decision to reduce the 
deviation between present capital structure and target one to reduce possible 
business or financial risks. Extant literature shows that the higher a firm’s 
business risk, the more sensitive it is to the cost of financial distress, the stronger 
its desire to reduce the deviation between present capital structure to target one 
(e.g., Flannery and Rangan, 2006; Titman and Tsyplakov, 2007), and the faster 
the speed of capital structure adjustment. We therefore assume that: 

H3  The fiercer the competition in a product market, the faster the speed of 
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capital structure adjustment of firms in the market.  

4  Methods and Variable Description 

4.1  Dynamic Adjustment Model of Capital Structure 

Theoretically, a firm’s present capital structure should be equal or close to its 
target capital structure.5 But in reality, due to the existence of all kinds of 
constraints and influences, a firm’s present capital structure always deviate from 
its target one. After taking into consideration the unobservable company effect 
and time effect, we construct the following regression model to analyze the 
deviation of the two capital structures:  

it it i t itbias Xα β μ λ ν= + + + +       (1) 

Where itbias refers to the absolute value of the deviation of the two capital 
structures, equalizing 1it itcs cs∗

−− ; itcs refers to the capital structure of firm i at 
term t, equalizing the firm’s total debts/total assets;  1itcs∗

−  refers to the target 
capital structure of term t of firm i at the end of term t–1.  However, contrary to 
many researchers, (e.g., Heshmati, 2002; Shinichi et al., 2004; Xiao, 2004; Tong, 
2004; Lian, 2005), we use 1itcs∗

−  rather than itcs∗  to stand for target capital 
structure for it can describe a firm’s actual behavior more precisely. As for other 
variables, α  is a constant; β  is the coefficient of independent variable; itX  is 
all influencing factors of itbias ; iμ  stands for unobservable company effects; 

iλ  stands for for unobservable company effects; itν  is random error; And iμ ～
2(0, )IID μσ , tλ ～ 2(0, )IID λσ , itν ～ 2(0, )IID νσ . 

As a firm can not adjust its capital structure to the optimal level once and for 
all, partial adjustment or even reversed adjustment are always needed. Drawing 
on Nerlove’s partial adjustment model,6 we describe a firm’s capital structure 
adjustment as follows:  

1 1 1( )it it it it itcs cs cs csδ ∗
− − −− = −       (2) 

1

1 1

it it
it

it it

cs cs
cs cs

δ −
∗

− −

−
=

−
        (3) 

                                                        
5 The term “target capital structure” (rather than “optimal capital structure”) is used in this 
paper to imply that firms should constantly adjust their goals of capital structure in accordance 
with internal and external environment and make their present capital structure approach new 
target capital structure.  
6 Refer to Gujarati D N (2000). Lin Shaogong (Tran.) Econometrics (Third Edition). Renmin 
University Press. p594.  
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Where, itδ  stands for the speed of capital structure adjustment of firm i at 
term t; 1itδ =  means a firm manages to adjust its capital structure to target level 
within a certain period; 0 1itδ< <  means the firm only partially adjust its 
capital structure; 1itδ >  means the firm overadjust its capital structure in a 
certain period; 0itδ >  means actual adjustment direction is consistent with the 
direction of intended adjustment, otherwise 0itδ < ; 0itδ =  means there is no 
capital structure adjustment at all.  

In reality, the speed of capital structure adjustment is affected by a number of 
influencing factors. By taking into consideration unobservable company effect 
and time effect, we construct a regression model of itδ  as below: 

it it i t itXδ α β μ λ ν= + + + +       (4) 

Where α  is a constant; β  is the coefficient of independent variable; itX  is 
all the influencing factors of itδ ; iμ  stands for unobservable company effects; 

iλ  stands for unobservable company effects; itν  is random error; And iμ ～
2(0, )IID μσ , tλ ～ 2(0, )IID λσ , itν ～ 2(0, )IID νσ . 

4.2  Choice of Proxy Variable of Target Capital Structure 1itcs∗
−  

As a firm’s target capital structure is unobservable, a number of proxy variables 
are used, including a firm’s mean of time-series data, industrial median, 
estimated value of multi-linear regression model, estimated value of Tobit model, 
etc. D’Mello and Farhat (2002) argued that industrial median is, though not 
without errors, the best one among the above proxies because firms having 
capital structure closer to industrial median tends to have higher company value, 
and vice versa. Considering the applicability of their conclusion to China’s 
practical situation, we choose eight different proxy variables to measure target 
capital structure, namely the mean of time series ( 1cs ), mean of annual industry 
( 2cs ), means of mixed industry ( 3cs ), industrial mean ( 4cs ), regression estimate 
of group means ( 5cs ), regression estimate of fixed effects ( 6cs ), regression 
estimate of random effects ( 7cs ), and estimate value of Tobit regression ( 8cs ).  
Independent variables for the regression model include firm size, profitability, 
growth potential, mortgage capability, non-debt tax avoidance, product 
uniqueness, assets liquidity, firm reputation, and business risks. Control factors 
include industrial and regional factors.  

4.3  Product Market Competition 

Though widely cited, the definition of market is still an open question in 
industrial organization theories. The most commonly used indicator of product 
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market competition is the concentration ratio of a market (usually referred to as 
CRn), cross price elasticity, etc. CRn reflects the ratio of the total output of 
several biggest firms to the whole industry, rather than reflects the degree of 
competition in the industry. In addition, as most of the data of market 
concentration are collected from listed companies, they can not reflect truthfully 
competition in the whole market. Likewise, due to the limitation of firm pricing 
data, it is difficult to calculate the cross price elasticity. Therefore, we argue that 
at a time when most of firms engage in competition in a number of product 
markets,7 it is more reasonable to use performance indexes to reflect the degree 
of competition in some product markets. For example, we assume that the better 
a firm’s performance in a product market, the less fierce the competition in the 
product market, and vice verse.  

Nickell (1996) pointed out that the main business service profit margin of a 
firm can be, to a certain degree, regarded as its “monopoly rent”. A high rent 
implies higher entry barrier for new comers. Consequently, the degree of 
competition in the industry is lower. Meanwhile, when competition in a product 
market is fierce, firms in the market will loosen business credit in an attempt to 
sell more products, leading to lower inventory turnover ratio and receivables 
turnover ratio. Therefore, inventory turnover ratio and receivables turnover ratio 
can also reflect the degree of competition in a market. To avoid the limitation of 
one single index, we use main business service profit margin, inventory turnover 
ratio and receivables turnover ratio as proxy variables for product market 
competition in this article (reciprocals are used). We than use the main 
component method to combine the first two factors with eigenvalue bigger than 1 
as a new index itcc , the bigger the index, the fiercer the competition in the 
product market. Meanwhile, itccΔ is used to indicate changes in product market 
competition.  
 
4.4  Sample Selection and Data Collection 
 
We chose companies got listed before 1999 at Shenzhen and Shanghai stock 
markets as samples. As a rule, financial companies and ST, PT companies were 
eliminated. A total of 742 firms from 35 different industries were obtained as 
final samples. As shown in Table 1 and Table 2, there are 60 firms issued both A 
and B shares. And most of the sampled firms were from coastal areas in the east 
and south of China and few from the Northwest. Out of consideration of 
attainability of study data, we set the timeframe as 1999–2004 and got a parallel 

                                                        
7 Jiang, Liu and Lu (2006) found that about 2/3 of China’s listed companies engage in more 
than two different industries concurrently. In 2004, the mean of cross-industry operation of 899 
sampled firms was 2.168.  
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panel data with 4452 observation values. One thing worth noticing is that we did 
not follow Lian’s (2005) advice and delete those firms with debt ratio over 100% 
or firms with abnormal profitability indexes. The reason is that a firm with debt 
ratio over 100% do not necessarily mean it is going to bankrupt for firms are 
likely to get into heavy debt out of some strategic reasons. Likewise, firms with 
abnormal profitability indexes might only imply that these firms are facing 
business risks. Simple deletion of these firms will only increase the probability of 
sample selection errors.   

Data used in this article are from the GTA’s CSMAR databank (2005). Other 
data were collected from http://www.cnifo.com.cn and http://www.sse.com.cn 
and the Databank of China’s Listed Companies (1990–1999) issued by Renmin 
University Press in August, 1999.  

 
Table 1  Industrial Distribution of Sampled Firms     
Code Industry Firm 

number
Percentage 

(%) 
A-share A/B 

share 
1 Agriculture, hunting, forestry and fishing   17 2.29  17  0 
2 Mining and quarrying                   9 1.21   9  0 
3 Food                               18 2.43  18  0 
4 Beverage  18 2.43  15  3 
5 Textile industry  19 2.56  17  2 
6 Clothes and other textile fibers  

manufacturing industry 
 13 1.75  12  1 

7 Petroleum Processing and Coking  14 1.89  14  0 
8 Chemical raw material and chemical  

products manufacturing industry      
 53 7.14  51  2 

9 Chemical fiber manufacturing industry     16 2.16  15  1 
10 Electronic components manufacturing  

industry                          
 16 2.16  13  3 

11 Household electronic applicants          9 1.21   8  1 
12 Non-metal products manufacturing  

industry                          
 33 4.45  30  3 

13 Ferrous metal smelting and rolling  
processing industry                 

 22 2.96  21  1 

14 Nonferrous metal smelting and rolling  
processing industry 

 13 1.75  13  0 

15 Metal products manufacturing industry     10 1.35   8  2 
16 Machinery manufacturing              19 2.56  15  4 
17 Specified equipment manufacturing      29 3.91  26  3 
18 Transportation equipment manufacturing 

industry                         
 33 4.45  30  3 

19 Electronic machinery manufacturing  
industry                          

 29 3.91  24  5 

20 Pharmaceutical industry  32 4.31  31  1 
(To be continued) 
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(Continued) 
Code Industry Firm 

number
Percentage 

(%) 
A-share A/B 

share 
21 Instruments, meters, cultural and office 

machinery                        
  7 0.94   6  1 

22 Electric power, steam and hot water  
production and supply 

 29 3.91  26  3 

23 Papermaking and paper products  11 1.48  11  0 
24 Civil engineering and construction        11 1.48  11  0 
25 Transport equipment and ware-housing    29 3.91  24  5 
26 Telecommunication and  

communication-related equipment  
manufacturing 

 16 2.16  15  1 

27 Computer and relevant service  11 1.48  10  1 
28 Computer and relevant equipment  

manufacturing 
  9 1.21   9  0 

29 Other manufacturing industry  27 3.64  23  4 
30 Retail  52 7.01  50  2 
31 Business agency   16 2.16  15  1 
32 Real estate development and   25 3.37  20  5 
33 Public facility and service   8 1.08   7  1 
34 Tourism  10 1.35   9  1 
35 Others   59 7.95  59  0 
 Total 742  100 682 60 
 

Table 2  Regional Distribution of Sampled Firms      

Code Region Province included Number of firms 
a Northeast region Liaoning, Jilin, Heilongjiang  68 
b Northeast coastal  

region 
Beijing, Tianjin, Hebei, Shandong 108 

c Middle reach of  
Huanghe River 

Henan, Shanxi, Shaanxi, Inner Mongolia   54 

d East China coastal  
region 

Shanghai, Jiangsu, Zhejiang 173 

e Southeast China  
coastal region 

Fujian, Guangdong, Guangxi, Hainan 138 

f Middle reach of  
Yangtze River 

Hunan, Hubei, Jiangxi, Anhui  90 

g Southwest China  
region 

Chongqing, Sichuan, Guizhou, Yunnan, Tibet  78 

h Northwest China  
region 

Gansu, Qinghai, Ningxia, Xinjiang   33 

Note: 1. The division of different regions is made in accordance with the method noted in the 
third chapter of China’s Modernization Report (2004) (http://www.gsei.com.cn/ 
aboutgansu/ziliao/gqbgk/200401/505635.htm).  
2. Firms from Hong Kong, Macro and Taiwan are excluded.  
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4.5  Descriptive Statistics of Variables 

4.5.1  Descriptive Statistics of Variables of Capital Structure Adjustment and 
Product Market Competition 
  
Considering the influence of extreme values, we use medians of all variables to 
replace their means. The descriptive statistics of variables of capital structure 
adjustment and product market competition are listed in Table 3.  

 
Table 3  Descriptive Statistics of Variables of Capital Structure Adjustment and Product 
Market Competition 

Indexes Observant points Mean Median S.D. Skewness Kurtosis Range 
Tdebt
itcs  4 452 0.454 7 0.454 4 0.184 8   1.418   20.488  3.616 
Sdebt
itcs  4 452 0.389 7 0.377 8 0.181 2   1.800   22.916  3.564 
Ldebt
itcs  4 452 0.064 8 0.029 6 0.088 6   2.138    0.073 0.641 1 

Tdebt
itcsΔ  3 710 0.019 8 0.013 1 0.110 2   3.397  117.740  3.958 
SdebtcsΔ  3 710 0.017 9 0.011 7 0.113 3   2.740  102.463 3.976 7 
LdebtcsΔ  3 710 0.004 1 0.000 0 0.070 1  –0.312    7.673 0.957 2 
4
itbias  4 367 0.133 1 0.113 9 0.104 4   1.842   10.780 1.320 6 

itcc  4 414 0.000 0 0.081 9 0.707 3  28.038 1 170.879 40.085 
itccΔ  3 661 0.016 6 0.010 9 — –33.127 1 358.521 40.569 

Note: Due to space limitation, we only provide the descriptive statistics of biasit here.  
 
As shown in Table 3, the average total debt ratio of sampled firms is 0.454 4, 

average short-term and long-term debt ratio are 0.377 8 and 0.029 6, respectively, 
showing that most of the debts are short termed. Judging from standard errors, 
skewness, and Kurtosis, the fluctuation of short-term debt is consistent with that 
of total debt, but not with long-term debt. The average degree of deviation of 
sampled firms’ present capital structures from target one is 11.39%, showing that 
the deviation prevails among most of the firms. Statistics also show that the 
competition in product market intensifies by 1.09% every year (average degree 
of competition is 8.19%). The results of range show that the degree of 
competition and its dynamic fluctuation vary greatly among different industries 
and firms, while the differences of capital structure and its dynamic adjustment is 
comparatively smaller among different industries and firms.  

4.5.2  Correlation Analysis of the Degree of Deviation of Capital Structure and 
its Adjustment Speed by Using Different Methods 

As above, we use eight different methods to calculate the degree of deviation of 
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the capital structure of China’s listed companies from their target capital 
structure. Table 4 presents the correlation between the results of all these eight 
methods.  

 
Table 4  Degrees of Capital Structure Deviation Calculated by Using Eight Different 
Methods and the Pearson Coefficients of Capital Structure Adjustment 

 1
itδ  2

itδ  3
itδ  4

itδ  5
itδ  6

itδ  7
itδ  8

itδ   
1
itbias   0.000 0.001 0.010 –0.002 0.000 –0.003 –0.006 1

itδ  
2
itbias  0.389a  0.007 0.020 0.000 0.000 0.001 0.001 2

itδ  
3
itbias  0.446a 0.951a  0.004 0.002 0.005 0.032b 0.035b 3

itδ  
4
itbias  0.448a 0.946a 0.988a  –0.002 –0.006 0.007 0.004 4

itδ  
5
itbias  0.364a 0.646a 0.646a 0.648a  –0.010 –0.003 –0.004 5

itδ  
6
itbias  0.388a 0.632a 0.647a 0.639a 0.662a  0.004 0.002 6

itδ  
7
itbias  0.425a 0.771a 0.775a 0.772a 0.847a 0.809a  –0.002 7

itδ  
8
itbias  0.343a 0.694a 0.714a 0.704a 0.704a 0.706a 0.831a  8

itδ  
 1

itbias  2
itbias  3

itbias 4
itbias 5

itbias 6
itbias 7

itbias 8
itbias   

Note: 1. 1,itδ  2 ,itδ  3,itδ  4 ,itδ  5 ,itδ  6 ,itδ  7
itδ  and 8

itδ  represent respectively eight capital 
structure adjustment speeds calculated by adopting eight different methods, 
namely 1,cs  2 ,cs  3,cs  4 ,cs  5,cs  6 ,cs  7cs  and 8cs .  
2.  1 ,itbias  2 ,itbias  3 ,itbias  4 ,itbias  5 ,itbias  6 ,itbias  7

itbias  and 8
itbias  represent 

respectively the degree of deviation of present capital structure from eight 
different target capital structures, namely 1,cs  2 ,cs  3,cs  4 ,cs  5,cs 6 ,cs  7cs  
and 8cs . Numbers in the table are the Pearson coefficients.  
3. “a” and “b” stand for significance at 0.01 and 0.05 levels, respectively 
(two tailed). 

 
As shown in Table 4, the correlation among the eight degree of deviation 

calculated by using eight different target capital structure levels is high 
(significant at 0.01 level, two tailed). However, no significant correlation is 
found among the eight adjustment speeds calculated by using eight different 
target capital structure levels. Although 3

itδ  is significantly related to 7
itδ  and 

8
itδ  at 0.05 level, the correlation coefficient is small, which means that a firm’s 

capital structure adjustment speed might vary greatly with different target capital 
structures.  

4.5.3  Analysis of Capital Structure Adjustment 

We divide capital structure adjustment into several types, namely appropriate 
adjustment, partial adjustment and overadjustment. Empirical analysis of the 
above several adjustment patterns are shown in Table 5.  

As shown, there are only 1.3%–2.0% observation values can adjust 
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precisely their capital structure to a targeted level; 13%–27% overadjust their 
capital structure towards target one; and about 1/3 partially adjust. As for the 
direction of capital structure adjustment, about half of the adjustment was 
convergent by nature, in other words, to make present capital structure close 
to target level. This fact shows that there does exist so-called “target capital 
structure” for many firms. About one third of the adjustment is divergent by 
nature, including 19%–28% partial adjustment cases and 11%–16% over 
adjustment cases. This divergent adjustment might be a result of equity 
financing or unstable business operation. There is only 4%–11% firms do not 
adjust their capital structure.  

 
Table 5  Capital Structure Adjustment in Sampled Firms (unit: 1%) 

Adjustment description 1
itδ 2

itδ 3
itδ 4

itδ 5
itδ 6

itδ  7
itδ  8

itδ  

Convergent 
adjustment

Over adjustment 
Appropriate 

adjustment 
Partial adjustment

0.05j
itδ >  

1.05 0.95j
itδ≥ ≥

 
0.95 0.05j

itδ> >  

26.6
2.0

29.3

15.1
1.5

32.0

14.6
1.3

32.4

14.9
2.0

31.6

18.0
1.5

35.4

13.7 
1.4 

 
36.1 

17.1 
1.9 

 
34.3 

17.1 
1.8 

 
34.4 

Total 0.05j
itδ >  57.9 48.6 48.3 48.5 54.9 51.2 53.3 52.3 

Divergent 
adjustment

Partial adjustment 
Over adjustment 

0.05 1j
itδ− > > −  

1j
itδ −≤  

19.9
15.6

27.7
11.8

27.8
11.6

27.1
12.1

23.4
11.8

26.0 
11.0 

24.5 
12.0 

24.6 
11.9 

Total 0.05j
itδ −≤  35.5 39.5 39.4 39.2 35.2 37.0 36.5 35.5 

No 
adjustment

No change in  
capital structure

0.05 0.05j
itδ− ≤ ≤

 
4.7 10.0 10.4 10.1 8.0 9.9 8.2 8.3 

Note: 1. Considering that a firm’s debt might change slight due to reasons like cross-fiscal year 
account payable, etc, we allowed a 5% error when calculating the items of “appropriate 
adjustment” and “no change in capital structure”. 
2. Total amount is not 100% due to data missing.  

5  Empirical Testing 

This article explores, from both static and dynamic perspectives, the impact of 
product market competition and its changes on the capital structure deviation 
(from target structure) and its adjustment speed. 

5.1  The Impact of Product Market Competition on the Dynamic Adjustment of 
Capital Structure  

Drawing on empirical research both at home and abroad (e.g., Banerjee, 
Heshmati and Wihlborg, 2000; Lööf, 2004; Qu, 2006), we summarize factors 
influencing capital structure deviation and its adjustment speed as follows: 

Firm size. Generally, bigger firms can afford higher transaction cost induced 
by capital structure adjustment. In addition, bigger firms are more transparent in 
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information disclosure. All these make it easier for bigger firms to issue new 
bonds or borrow new debts. Accordingly, we assume that there is a positive 
relationship between firm size and capital structure deviation and adjustment 
speed. However, compared with small firms, big firm are likely to follow the 
Pecking Order Theory, namely they might prefer internal financing to external 
debt financing. Under such circumstance, there might be a negative relationship 
between firm size and capital structure deviation and adjustment speed. 
Considering both cases, the relationship between firm size and capital structure 
deviation and adjustment speed is uncertain. In this paper, we use the natural 
logarithm of a firm’s total assets at the end of its previous fiscal year to represent 
the firm size (size for short).  

Growth capability. On the one hand, fast-growing firms need huge amount of 
external funds, thus making the capital structure deviating from target one. One 
the other hand, according to the agency theory, creditors tend to exert all kinds of 
constrains over fast-growing firms, thus increasing agency cost of debt (meaning 
decelerated debt financing and reduced degree of capital structure deviation). In 
this paper, we choose the growth ratio of total assets to represent a firm’s growth 
capability (growth for short).  

Profitability. According to the trade-off theory, firms with stronger profitability 
tend to seek higher level of debt to minimize tax payment. In addition, according 
to the proposition of free cash flow, external shareholder might compel 
management team to borrow more debts to reduce abuse of free cash flow, 
leading to accelerated debt financing speed and greater degree of capital structure 
deviation. However, due to information asymmetry, banks can not sort 
good-performed firms from bad-performed ones. As a result, banks will raise the 
interest rate of their loans, forcing firms turn to internal funds, which will in turn 
reduce external debt financing and lower the degree of capital structure deviation. 
In this paper, we choose a firm’s net return on assets to indicate its profitability 
(profitability for short).  

Mortgage capability. According to the trade-off theory, when a firm goes into 
liquidation, it is easy to handle those tangible assets to reduce the cost of financial 
distress. However, the Pecking Order Theory argues that as tangible assets can be 
used as a mortgage, which will reduce the degree of information asymmetry from 
the creditors’ perspective. Based on the above two theories, we believe that a 
higher percentage of tangible assets in a firm’s total assets is beneficial to its 
financing activities, leading to a greater degree of capital structure deviation. In this 
article, we use (net value of fixed assets + inventory)/total assets to indicate a 
firm’s mortgage capability (mortgage for short).  

Business risk. The impact of business risk on capital structure adjustment is 
uncertain. On the one hand, according to the trade-off theory, higher fluctuation 
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in a firm’s profit will increase its risk of paying loan interests, which in turn leads 
to higher degree of expected cost of financial distress. Consequently, firms with 
bigger business risk tend to reduce debt financing. Therefore, higher level of 
business risk will lower the speed of capital structure adjustment and reduce the 
deviation between a firm’s present capital structure and its target capital structure. 
On the other hand, according to the China Securities Regulatory Commission’s 
requirements on rationed shares and new shares issuing, higher level of business 
risk will lower a firm’s chance of equity financing and thus increase it possibility 
of debt financing. And an increased debt financing will in turn speed up a firm’s 
capital structure adjustment. In this article, we use the standard deviation of a 
firm’s gross profit rate to indicate its business risk (risk for short).  

Non-debt tax shields. According to the trade-off theory, the strongest motive 
behind loan seeking is to use the loan interest to avoid tax payment. Other 
non-debt tax avoidance methods, such as depreciation, however, will discourage 
such a motive. As depreciation can, sometimes, bring extra cash flow to a 
company, we can expect that non-debt tax shields can lower the speed of capital 
structure adjustment and reduce the degree of capital structure deviation. In this 
article, we use accumulated depreciation/total assets to indicate non-debt tax 
shields (ndts for short).  

Product uniqueness. Firms producing unique or highly-specialized products 
tend to have equally specialized employees and suppliers. In addition, these firms 
are irreplaceable in the eye of their clients. Therefore, when such firms go 
bankruptcy, their clients, suppliers and employees are going to suffer big losses, 
too. As a result, to reduce the danger of bankruptcy and potential loss of other 
stakeholders, firms producing unique products tend to lower their debt ratio, 
leading to rather stable capital structure in these firms. In this article, we use 
(operating expenses + overhead expenses)/income from main business to indicate 
product uniqueness (unique for short).  

Asset liquidity. With a higher degree of liquidity, a firm can pay short-term 
debt easier, which is beneficial for obtaining more short-term debts (which of 
course will also lead to a bigger deviation between present capital structure to 
target one). In reality, firms can obtain cash flow buy sell out some stocked 
goods and reduce the deviation of capital structure. In this article, we use 
liquidity ratio to indicate asset liquidity of a firm (liquidity for short).  

Firm reputation. Firms with a rather long history might be more likely to build a 
good reputation. Other things being equal, “old” firms might have stronger debt 
financing capabilities. However, “old” firms with bad loan record might meet 
greater difficulty in obtaining external funds, thus reducing capital structure 
deviation. In this article, we use firm age to indicate firm reputation (age for short).  

Cash dividend. Cash dividend distribution reduces a firm’s cash flow. In order 
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to guarantee the cash needed for future development, after the distribution, a firm 
might increase its debt ratio, leading to a greater degree of capital structure 
deviation. To reflect the impact of cash dividend distribution on capital structure 
deviation, we add in a dummy variable of cash dividend distribution ( dividendD ), 
which equals 1 if cash dividend is distributed, and 0 otherwise.  

Cash requirement. Greater cash requirement usually implies greater business 
risks. Out of consideration of business safety, a firm might try to reduce its 
capital structure deviation. In this article, we use itfd  to stand for cash 
requirement (cash requirement = cash dividend distribution+ capital expenditure 
+ net increase of working capital–net operating cash flow after tax).  

Firm ownership. In China, non-state-owned enterprises are eager to expand 
compared with state-owned enterprises. Meanwhile, they tend to meet greater 
difficulty in financing, such as prejudice from state-owned banks. As a result, we 
assume that non-state-owned firms have greater degree of capital structure 
deviation and smaller speed of capital structure adjustment. In this paper, we use 

ownershipD  to represent the nature of firm ownership. If a firm is state-owned, 
ownershipD  equals 0, and 1 otherwise.  
As there are 60 sampled firms issued both A and B share (688 observation 

values altogether). To compare these firms with those A-share firms, we add in 
another dummy variable shareD . If a firm issues only A shares, shareD  equals 0, 
and 1 otherwise. Likewise, we also add another two control dummy variables to 
stand for industry ( industryD ) and district ( districtD ), respectively. 

After adding the above control variables, we then conduct an empirical test on 
the impact of product market competition on capital structure deviation and the 
speed of capital structure adjustment.  

5.2  Impact of Product Market Competition on Capital Structure Deviation 

The estimated values of the impact of product market competition on the 
absolute degree of capital structure deviation based on different models are 
presented in Table 6.  

 
Table 6  Impact of Product Market Competition on Eight Different Levels of Capital Structure 
Deviation 

Degree of capital structure deviation Independent 
variables 1

itbias  2
itbias 3

itbias 4
itbias 5

itbias 6
itbias 7

itbias  8
itbias  

itcc   –0.006 5a 
(–4.85) 

 –0.003 7b

(–2.04) 
 –0.003 7b

(–1.97) 
 –0.003 5c

(–1.85) 
 –0.000 6
(–0.30) 

 –0.003 3c

(–1.76) 
 –0.001 5 
(–0.83) 

 –0.001 4 
(–0.74) 

itsize   –0.005 6a 
(–3.10) 

 –0.001 8
(–0.67) 

 –0.003 1
(–1.11) 

 –0.003 4
(–1.20) 

 0.004 9b

(2.01) 
 –0.000 1
(–0.04) 

 0.001 1 
(0.42) 

 –0.009 9a 
(–3.47) 

(To be continued) 
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(Continued) 
Degree of capital structure deviation Independent 

variables 1
itbias  2

itbias 3
itbias 4

itbias 5
itbias 6

itbias 7
itbias  8

itbias  

itmortgage   –0.005 8c 
(–1.91) 

 –0.006 1d

(–1.42) 
 –0.005 3
(–1.22) 

 –0.006 4d

(–1.43) 
 0.030 1a

(7.03) 
 –0.002 0
(–0.45) 

 0.000 2 
(0.05) 

 –0.008 3c 
(1.90) 

itprofit   0.000 7c 
(1.94) 

 0.001 3a

(2.70) 
 0.000 8c

(1.71) 
 0.000 8c

(1.67) 
 0.000 8c

(1.68) 
 0.001 8a

(3.74) 
 0.001 8a 
(3.94) 

 0.001 3a 
(2.69) 

itndts   –0.023 4c 
(–1.85) 

 0.008 5
(0.46) 

 0.008 2
(0.43) 

 0.008 7
(0.45) 

 –0.055 9a

(–3.22) 
  0.008 1

(0.40) 
 –0.024 5d 
(–1.37) 

 –0.020 4 
(–1.05) 

itgrow   0.000 4 
(0.36) 

 –0.000 7
(–0.45) 

 –0.002 4d

(–1.39) 
 –0.001 8
(–1.01) 

 0.021 8a

(12.35) 
 0.005 4a

(3.11) 
 0.005 0a 
(2.99) 

 0.007 4a 
(4.38) 

itunique   0.000 6 
(0.36) 

 0.002 2
(0.92) 

 –0.001 5
(–0.64) 

 –0.001 4
(–0.57) 

 0.016 0a

(6.41) 
 0.006 9a

(2.79) 
 0.007 2a 
(3.05) 

 0.005 7b 
(2.37) 

itliquid   0.001 0d 
(1.46) 

 0.006 8a

(7.23) 
 0.008 2a

(8.49) 
 0.008 2a

(8.40) 
 0.028 5a

(30.85) 
 0.004 6a

(4.65) 
 0.009 8a 

(10.67) 
 0.007 8a 
(8.11) 

itrisk   0.103 0a 
(7.61) 

 0.118 1a

(5.19) 
 0.109 6a

(4.85) 
 0.114 3a

(4.92) 
 0.119 0a

(6.55) 
 0.125 7a

(4.88) 
 0.145 2a 
(7.08) 

 0.128 8a 
(5.33) 

itfd   –0.015 8a 
(–3.30) 

 –0.041 0a

(–6.21) 
 –0.042 7a

(–6.28) 
 –0.044 3a

(–6.42) 
 –0.081 9a

(12.21) 
 –0.047 3a

(–6.79) 
 –0.051 7a 
(–7.95) 

 –0.008 2 
(–1.22) 

itage   0.000 9b 
(2.47) 

 –0.000 4
(–0.76) 

 0.000 4
(0.73) 

 0.000 6
(0.98) 

 0.001 8a

(3.64) 
 0.000 0
(0.00) 

 0.000 8c 
(1.66) 

 –0.000 3 
(–0.52) 

dividendD   0.003 3 
(1.07) 

 0.003 1
(0.75) 

 –0.001 5
(–0.35) 

 –0.001 8
(–0.41) 

 0.003 4
(0.78) 

 –0.001 2
(–0.28) 

 0.001 2 
(0.28) 

 0.008 9b 
(2.09) 

shareD   –0.001 7 
(–0.28) 

 –0.002 7
(–0.27) 

 –0.005 6
(–0.55) 

 –0.003 8
(–0.36) 

 –0.002 0
(–0.25) 

 0.006 8
(0.58) 

 0.003 0 
(0.32) 

 0.007 6 
(0.70) 

ownershipD   0.004 3 
(1.27) 

 0.004 4
(0.89) 

 0.008 3c

(1.66) 
 0.008 7c

(1.69) 
 0.004 5
(0.97) 

 0.007 3d

(1.37) 
 0.006 9d 
(1.47) 

 0.006 1 
(1.20) 

districtD  Yes Yes Yes Yes Yes Yes Yes Yes 
dividendD  Yes Yes Yes Yes Yes Yes Yes Yes 

Constant Yes Yes Yes Yes Yes Yes Yes Yes 
within 

R2: between 
overall 

0.014 3 
0.177 6 
0.082 8 

0.013 9
0.150 9
0.086 6

0.015 2
0.155 2
0.086 2

0.015 1
0.153 8
0.086 1

0.165 4
0.466 6
0.306 6

0.020 4
0.125 0
0.080 2

0.028 7 
0.207 4 
0.118 1 

0.016 7 
0.171 6 
0.107 5 

Wald chi2(54)  202.02a  171.11a  178.24a  176.22a  1 302.72a  177.26a  284.10a  206.74a 
Obs 4 332 4 332 4 332 4 332 4 33 2 4 332 4 332 4 332 
groups  742  742  742  742 742  742  742  742 
pergroup avg  5.8  5.8   5.8  5.8 5.8  5.8  5.8  5.8 

Note: 1. GLS estimation method is adopted in the models.  
2. Numbers in parameters are Z values. 
3. a, b, c, and d represent significant at the level of 0.01, 0.05, 0.1 and 0.2, respectively.  
4. “pergroup avg’’ refers to the average observation years of each group of sampled 
firms. Decimal fractions are caused by missing data.  

 
Although the above analysis shows that the eight different capital structure 

deviations are high correlated to each other. Table 6 shows that product 
market competition exerts significantly different impact on the degree of 
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capital structure deviation when different target capital structures are chosen. 
However, one thing in common is that there is a negative relationship 
(significantly negative in most models) between product market competition 
and capital structure deviation, indicating the more fierce competition in 
product market, the lower the degree of capital structure deviation. Thus H1 
is supported. 

5.3  Effects of Changes in Product Market Competition on the Dynamic 
Adjustment of Capital Structure 

Estimated results of the effect of change in product market competition of 
sampled firms on the range of these firms’ capital structure adjustment based on 
different models are presented in Table 7. 

 
Table 7  Effect of Change in Product Market Competition on the Absolute Degree of Capital 
Structure Deviation  

Degree of capital structure deviation Independent 
variables 1

itbias  2
itbias  3

itbias  4
itbias  5

itbias  6
itbias  7

itbias  8
itbias  

itccΔ   –0.000 7 
(–0.53) 

 –0.003 4c

(–1.90) 
 –0.002 9d

(–1.57) 
 –0.003 1c

(–1.67) 
 –0.001 9
(–0.98) 

 –0.000 6
(–0.34) 

 –0.002 5d 
(–1.40) 

 –0.004 3b 
(–2.38) 

itsize   –0.002 6d 
(–1.35) 

 –0.004 5d

(–1.49) 
 –0.003 2
(–1.04) 

 –0.003 3
(–1.06) 

 0.004 8c

(1.76) 
 0.001 6
(0.49) 

 0.000 3 
(0.10) 

 –0.009 4a 
(–2.99) 

itmortgage   –0.003 7 
(–1.20) 

 –0.009 1b

(–2.08) 
 –0.006 3d

(–1.41) 
 –0.006 9d

(–1.50) 
 0.029 6a

(6.65) 
 –0.001 2
(–0.25) 

 –0.001 1 
(–0.26) 

 –0.008 4c 
(–1.85) 

itprofit   0.000 6c 
(1.87) 

 0.001 3a

(2.93) 
 0.000 9b

(1.96) 
 0.000 9c

(1.89) 
 0.001 0c

(1.92) 
 0.002 0a

(4.17) 
 0.002 0a 
(4.35) 

 0.001 4a 
(3.03) 

itndts   –0.026 9b 
(–2.00) 

 0.028 7d

(1.44) 
 0.019 5
(0.96) 

 0.018 9
(0.91) 

 –0.049 3a

(–2.63) 
 0.012 6
(0.58) 

 –0.018 9 
(–0.98) 

 –0.006 8 
(–0.33) 

itgrow   –0.000 6 
(–0.51) 

 –0.001 6
(–1.00) 

 –0.003 4b

(–2.00) 
 –0.002 7d

(–1.57) 
 0.021 7a

(12.03) 
 0.005 3a

(3.03) 
 0.003 9b 
(2.35) 

 0.006 2a 
(3.69) 

itunique   –0.001 8 
(–0.94) 

 –0.001 4
(–0.56) 

 –0.004 9c

(–1.88) 
 –0.004 9c

(–1.86) 
 0.018 6a

(6.73) 
 0.007 1a

(2.65) 
 0.007 5a 
(2.91) 

 0.005 8b 
(2.24) 

itliquid   0.000 7 
(0.93) 

 0.006 8a

(6.88) 
 0.007 5a

(7.35) 
 0.007 5a

(7.26) 
 0.029 4a

(29.49) 
 0.004 5a

(4.16) 
 0.009 6a 
(9.84) 

 0.007 2a 
(7.03) 

itrisk   0.098 0a 
(6.88) 

 0.091 2a

(3.86) 
 0.088 6a

(3.75) 
 0.092 2a

(3.81) 
 0.110 1a

(5.68) 
 0.104 1a

(3.85) 
 0.140 6a 
(6.51) 

 0.128 3a 
(5.09) 

itfd   –0.016 0a 
(–3.08) 

 –0.034 6a

(–4.84) 
 –0.038 9a

(–5.29) 
 –0.040 6a

(–5.45) 
 –0.075 9a

(–10.23) 
 –0.036 5a

(–4.77) 
 –0.045 7a 
(–6.40) 

 –0.002 5 
(–0.34) 

itage   0.001 7a 
(4.44) 

 0.000 2
(0.28) 

 0.000 5
(0.87) 

 0.000 7d

(1.09) 
 0.001 8a

(3.29) 
 –0.000 4
(–0.66) 

 0.000 6 
(1.01) 

 –0.000 6c 
(–0.94) 

dividendD   0.001 9 
(0.63) 

 0.003 0
(0.72) 

 –0.004 0
(–0.35) 

 –0.002 1
(–0.50) 

 0.001 3
(0.30) 

 –0.003 5
(–0.80) 

 0.000 2 
(0.06) 

  0.007 4c 
(1.73) 

shareD   –0.002 5 
(–0.39) 

 –0.001 3
(–0.12) 

 –0.006 3
(–0.58) 

 –0.004 8
(–0.43) 

 –0.003 0
(–0.34) 

 –0.007 3
(–0.59) 

 0.003 7 
(0.38) 

 0.006 4 
(0.55) 

(To be continued) 
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(Continued) 
Degree of capital structure deviation Independent 

variables 1
itbias  2

itbias 3
itbias 4

itbias 5
itbias 6

itbias 7
itbias  8

itbias  
ownershipD   0.003 7 

(1.03) 
 0.005 8
(1.11) 

 0.008 6d

(1.62) 
 0.009 1d

(1.69) 
 0.006 2
(1.23) 

 0.006 3
(1.10) 

 0.007 1d 
(1.41) 

 0.005 7 
(1.05) 

districtD  Yes Yes Yes Yes Yes Yes Yes Yes 
dividendD  Yes Yes Yes Yes Yes Yes Yes Yes 

Constant Yes Yes Yes Yes Yes Yes Yes Yes 
within 

R2: between 
 overall 

0.006 7 
0.176 7 
0.084 7 

0.012 6
0.141 6
0.087 3

0.013 5
0.141 6
0.085 6

0.013 2
0.141 6
0.086 1

0.167 8
0.475 1
0.328 3

0.015 4
0.115 9
0.078 6

0.023 0 
0.209 6 
0.124 9 

0.013 6 
0.175 1 
0.112 4 

Wald chi2(54)  167.73a  146.54a  148.55a  147.51a 1 201.98a  137.74a  243.72a  181.37a 
Obs 3 661 3 661 3 661 3 661 3 661 3 661 3 661 3 661 
groups  741  741  741  741  741  741  741  741 
pergroup avg 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 

Note: 1. GLS estimation method is adopted in the models.  
2. Numbers in parameters are Z values. 
3. a, b, c, and d represent significant at the level of 0.01, 0.05, 0.1 and 0.2, respectively.  
4. “pergroup avg’’ refers to the average observation years of each group of sampled 
firms. Decimal fractions are caused by missing data.  

 
As shown in Table 7, results of chi-square test show that all eight models are 

statistically significant. Among them, the range of capital structure adjustment 
is negatively related to intensification of product market competition and such 
a negative relationship is significant in most of the models. Thus H2 is 
supported.  

Table 6 and 7 shows that all control variables such as profitability, asset 
liquidity, business risks have significantly positive and robust impact on the 
capital structure deviation. Cash requirement is significantly and negatively 
related to capital structure deviation. Such a relationship also demonstrates 
robustness to a certain degree. We also find that, compared with state-owned 
listed companies, non-state-owned listed companies have greater capital structure 
deviation. However, such a finding is not significant in some models. Other 
control variables only have statistically insignificant impact on capital structure 
deviation. 

5.4  Impact of Product Market Competition on the Speed of Capital Structure 
Adjustment 

Table 8 depicts the regression results of the relationship between product market 
competition and the speed of capital structure adjustment by adopting eight 
different calculation approaches.  
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Table 8  Impact of Product Market Competition on the Speed of Capital Structure Adjustment 

Speed of capital structure adjustment 
1
itδ  2

itδ  3
itδ  4

itδ  5
itδ  6

itδ  7
itδ  8

itδ  

Independent 
variables 

(1) (2) (3) (4) (5) (6) (7) (8) 

itcc   0.606 8 
(0.32) 

 –1.372 1
(–0.31) 

 –0.800 6d

(–1.34) 
 –0.308 7
(–0.64) 

 0.035 2
(0.05) 

 0.265 9
(0.32) 

 0.617 4d 
(1.29) 

 –0.085 0 
(–0.30) 

itsize   –1.298 8 
(–0.74) 

 4.211 4
(0.93) 

 0.006 6
(0.01) 

 –0.074 4
(–0.16) 

 0.087 8
(0.13) 

 –0.981 4
(–1.26) 

 –0.390 1 
(–0.88) 

 –0.127 8 
(–0.49) 

itmortgage   –0.078 0 
(–0.02) 

 –2.017 5
(–0.21) 

 –0.568 6
(–0.45) 

 –0.191 4
(–0.19) 

 –0.144 3
(–0.09) 

 –0.555 8
(–0.31) 

 –0.630 0 
(–0.62) 

 –0.312 1 
(–0.53) 

itprofit   –0.021 4 
(–0.04) 

 0.010 6
(0.01) 

 –0.022 7
(–0.14) 

 0.013 9
(0.11) 

 0.098 4
(0.49) 

 0.032 4
(0.14) 

 –0.023 9 
(–0.18) 

  0.016 6 
(0.22) 

itndts   –7.901 9 
(–0.61) 

 12.723 2
(0.38) 

 1.090 0
(0.27) 

 –2.190 7
(–0.65) 

 0.731 4
(–0.01) 

 7.737 7d

(1.34) 
 –0.618 4 
(–0.19) 

 1.103 1 
(0.57) 

itgrow   0.276 5 
(0.15) 

 1.694 0
(0.40) 

 1.032 7c

(1.79) 
 0.429 2
(0.92) 

 0.143 3
(0.20) 

 0.545 3
(0.68) 

 0.023 6 
(0.05) 

 0.271 5 
(1.01) 

itunique   1.776 4 
(0.70) 

 0.742 7
(0.12) 

 –1.237 4d

(–1.53) 
 –0.284 6
(–0.43) 

 –0.033 5
(–0.03) 

 –0.204 8
(–0.18) 

 0.075 7 
(0.12) 

 –0.146 5 
(–0.39) 

itliquid   –0.521 2 
(–0.68) 

 1.139 6
(0.59) 

 –0.179 5
(–0.74) 

 –0.031 8
(–0.16) 

 –0.135 5
(–0.44) 

 0.067 6
(–0.20) 

 0.003 2 
(0.02) 

 –0.000 3 
(–0.00) 

itrisk   4.035 5 
(0.35) 

 20.505 8
(0.68) 

 –3.875 9
(–1.06) 

 4.987 9c

(1.66) 
 –1.028 4
(–0.23) 

 –6.437 5d

(1.26) 
 –2.416 4 
(–0.83) 

 1.184 6 
(0.70) 

itfd   0.317 3 
(0.05) 

 8.228 2
(0.56) 

 0.001 4
(0.00) 

 –0.177 1
(–0.11) 

 1.976 7
(0.83) 

 1.398 8
(0.52) 

 1.681 5 
(1.10) 

 –1.236 5d 
(–1.39) 

itage   –0.409 4 
(–1.21) 

 0.413 8
(0.47) 

 –0.040 5
(–0.38) 

 0.060 9
(0.69) 

 0.006 8
(0.05) 

 0.970 4a

(6.42) 
 –0.023 3 
(–0.27) 

 –0.012 6 
(–0.25) 

dividendD   0.134 9 
(0.03) 

 3.759 5
(0.37) 

 –0.907 9
(–0.66) 

 –1.740 7d

(–1.56) 
 2.842 6c

(1.65) 
 –1.804 9
(–0.94) 

 2.143 6c 
(1.95) 

 0.559 0 
(0.87) 

shareD   –3.835 3 
(–0.74) 

 –3.003 5
(–0.22) 

 –0.208 4
(–0.11) 

 0.679 0
(0.50) 

 –0.077 6
(–0.04) 

 –1.356 4
(–0.59) 

 0.497 6 
(0.38) 

 0.471 1 
(0.62) 

ownershipD   –1.189 0 
(–0.33) 

 0.658 0
(–0.07) 

 0.353 1
(–0.31) 

 –0.404 4
(–0.43) 

 2.954 0b

(2.08) 
 –0.400 1
(–0.25) 

 0.275 1 
(0.30) 

 –0.040 1 
(–0.08) 

districtD  Yes Yes Yes Yes Yes Yes Yes Yes 
dividendD  Yes Yes Yes Yes Yes Yes Yes Yes 

Cons tan t Yes Yes Yes Yes Yes Yes Yes Yes 
within 

R2: between 
 overall 

0.000 4 
0.111 3 
0.018 9 

0.000 2
0.121 7
0.021 6

0.002 3
0.034 8
0.007 8

0.001 0
0.057 7
0.010 9

0.001 6
0.058 8
0.011 3

0.000 1
0.121 4
0.018 4

0.002 3 
0.062 4 
0.012 5 

0.000 6 
0.053 5 
0.009 5 

Wald chi2(54)  82.18a  79.46d  33.44  45.83  48.77  80.35d  53.94   41.15 
Obs 4 332 4 332 4 332 4 332 4 332 4 332 4 332 4 332 
groups  742  742  742  742  742  742  742  742 
pergroup avg 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 

Note: 1. GLS estimation method is adopted in the models.  
2. Numbers in parameters are Z values. 
3. a, b, c, and d represent significant at the level of 0.01, 0.05, 0.1 and 0.2, respectively.  
4. “pergroup avg’’ refers to the average observation years of each group of sampled 
firms. Decimal fractions are caused by missing data. 
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As depicted in Table 8, chi-square test (i.e., 2 (54)Wald chi ) results show that 
only Model (1), (2) and (6) are significant out of the eight models. Out of the 
insignificant models, only Model (3) and (7) demonstrate a positive relationship 
between product market competition and speed of capital structure adjustment. 
All these show that the impact of product market competition on the speed of 
capital structure adjustment is neither significant nor robust. Likewise, most of 
the other control variables are insignificantly related to the speed of capital 
structure adjustment.  

We also test the relationship between changes in product market competition 
and the speed of capital structure adjustment from the dynamic perspective. 
Results show that the relationship between the two is not statistically significant. 
Below, to better demonstrate the relationship between relationship between 
changes in product market competition and the speed of capital structure 
adjustment, we conduct a contingency table analysis on the relationship. 

 
Table 9  Relationship Between Dynamic Changes in Product Market Competition and the 
Speed of Capital Structure Adjustment 

1
itδ  2

itδ  3
itδ  4

itδ  5
itδ  6

itδ  7
itδ  8

itδ  
ccΔ  ccΔ  ccΔ  ccΔ  ccΔ  ccΔ  ccΔ  ccΔ  

       Speed 

       Compe- 
tition 

adjustment 
+, – +, – +, – +, – +, – +, – +, – +, – 

Over-convergent 575, 407 320, 237 321, 217 330, 214 368, 281 306, 205 354, 259 317, 205 
Appropriately 
convergent 

35, 36  32, 22 27, 19 34, 39 27, 27 31, 21 41, 27  30, 23  

Partially 
convergent 

649, 398 727, 462 726, 469 718, 452 801, 517 806, 545 775, 512 825, 560 

Remain 
unchanged 

123, 69  247, 150 249, 162 243, 160 194, 126 244, 151 196, 136 242, 147 

Partially divergent 472, 304 629, 417 652, 400 625, 399 539, 336 587, 377 569, 442 583, 358 
Over-divergent  359, 194 258, 160 238, 181 257, 182 284, 161 239, 149 278, 172 216, 155 
Test of  

independence 
H0: There is no correlation between dynamic changes in product market competition 
and the speed of capital structure adjustment 

2χ  14.308 1 3.212 4 3.605 3 7.115 2 8.938 4 1.018 5 21.632 6 2.964 0 
2
0.05 (5)χ  11.071 
2
0.1(5)χ   9.236 

Results H0 

supported 
H0 

supported
H0 

supported
H0 

supported
H0 

supported
H0 

supported
H0 not 

supported 
H0 

supported 

Note: 1. 1 ,itδ  2 ,itδ  3 ,itδ  4 ,itδ  5 ,itδ  6 ,itδ  7
itδ  and 8

itδ  represent different capital structure 
adjustment speeds by using eight different target capital structures, namely 

1,cs  2 ,cs  3,cs  4 ,cs  5,cs  6 ,cs  7cs and 8cs .  
2. “+” and “–” in the table represent ccΔ  is positive or negative, respectively. The 
former indicates intensification of product market competition; and the latter means the 
opposite.  
3. Numbers corresponding to “+” and “–” in each column is a firm’s annual number.  
4. Chi-square test is conducted on the contingency table. Null hypothesis is not 
supported if the result is bigger than the critical value, and supported otherwise.  
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As shown in Table 9, we use annual industrial mean, mixed industrial mean, 
industrial median, regression estimate of panel data, regression estimate of the 
fixed effect of panel data, and estimate of Tobin regression as target value 
respectively and conduct independence test on the relationship between dynamic 
changes of product market competition and adjustment of 2

itδ , 3
itδ , 4

itδ , 5
itδ , 6

itδ  
and 8

itδ . The results show that there is no significant relationship between 
dynamic changes of product market competition and capital structure adjustment. 
However, a complete opposite conclusion is obtained ( 1

itδ  and 7
itδ ) when the 

mean of time series data of capital structure and the estimated value of GLS 
regression of the random effects of panel data are used as target value. Which of 
the two conclusions is correct? Further regression test on 1

itδ  and 7
itδ  finds that 

both conclusions are insignificantly negative. Thus, we conclude that dynamic 
changes in product market competition and the speed change of capital structure 
adjustment is independent of each other. Considering there is no significant 
correlation among all the eight speeds, the above conclusion is robust.  

Therefore, H3 is not supported. The reason behind this might be that there is 
small degree of capital structure deviation among China’s listed companies. 
Therefore, the speed of capital structure adjustment might not exert significant 
impact on firm security. Meanwhile, as some researchers (Banerjee, Heshmati 
and Wihlborg, 2000; Tong, 2004) have already proved the existence of capital 
structure adjustment, the above conclusion might also have something to do with 
the high adjustment cost of Chinese listed companies caused by undeveloped 
financial institutes and capital markets.  

6  Conclusion 

A firm’s decision on capital structure is closely related to its product market 
competition. Product market competition not only influences a firm’s static 
choice of capital structure, but also its dynamic adjustment of capital structure. 
By using parallel panel data in 1999–2004, we explored the relationship between 
product market competition and dynamic adjustment of capital structure from 
both static and dynamic perspectives. Our results show that, statically and 
dynamically, product market competition significantly influences a firm’s capital 
structure deviation. Specifically, the fiercer the product market competition, the 
smaller the degree of capital structure deviation. However, we find no evidence 
showing there is any significant correlation between dynamic changes in product 
market competition and speed of capital structure adjustment. Possible 
explanations might include small degree of capital structure deviation among 
China’s listed companies, little impact of capital structure adjustment on firm 
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safety, and high capital structure adjustment cost, etc.  
The contributions of this article are as follows: first, we further extend study in 

the field of financial strategy. Since Brand and Lewis’ pioneer study in the field, 
most of the followed study was conducted from the perspective of static 
perspective. Extant literature has paid little attention to the impact of product 
market competition on the dynamic adjustment of capital structure or impact of 
change in product market competition on the dynamic adjustment of capital 
structure. To fill in this gap, this article explores the impact of product market 
competition on the dynamic adjustment of capital structure from both static and 
dynamic perspectives; secondly, since Jalivand and Harris’ pioneer study on the 
dynamic adjustment of capital structure, few researchers have studied the issue 
from a cross-discipline perspective. Based on the industrial organization theory, 
this paper studies the impact of product market competition on the deviation 
degree of present capital structure from target one and the speed of capital 
structure adjustment. By doing so, we introduce into extant literature the new 
variable of dynamic adjustment of capital structure, thus further expand the 
present study on the relationship between product market competition and its 
changes and the speed of capital structure adjustment.  

This study has important practical implications: when making decisions on 
capital structure, a firm needs to take into consideration the degree of 
competition of its product market. The more fierce the degree of competition in 
its product market, the more the firm should reduce its capital structure deviation, 
so as to ensure its finance robustness, prevent its rivals’ strategic behaviors, and 
avoid falling into financial difficulties. In addition, this study helps us to gain a 
better understanding of the decision-making process of capital structure.   

One of the important limitations of this article lies in that we find ourselves 
unable to find a better proxy variable to replace product market competition to 
conduct robustness test due to several important reasons such as difficulty in 
defining explicitly a firm’s product market, the complexity of product market 
competition index itself, and difficulty in obtaining sampled firms’ sales revenue 
data. Therefore, the reliability of this article’s conclusions might be influenced to 
a certain degree. Future study needs to spend more effort on preferring the 
indicator(s) of product market competition to make it better reflect reality and 
reach more reliable and robust conclusions.  
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