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Abstract 
In this study, we examine whether and to what extent the main stream capital 
structure theories developed in Western countries apply to Chinese listed 
companies during its most recent transition period after year 2000. Specifical-
ly, we examine a variety of trade-off and pecking order models and compare 
their performance by nesting these two different models in the same regres-
sion. Using market-based leverage data from 1057 non-financial Chinese 
listed firms during the period from 2000 to 2011, we present empirical evi-
dence indicating that: firstly, equity tracks the financing deficit better than 
debt in Chinese firms, which is not consistent with the pecking order theory. 
Secondly, Chinese firms seem to be more sensitive in expanding debt for 
meeting their financing needs than in using surplus for retiring debt. Thirdly, 
Chinese firms have an optimal market-based leverage ratio. Both the partial 
adjustment and error correction models suggest that Chinese firms adjust to-
wards target leverage slowly before 2006. However, after 2006, they accelerate 
their leverage adjustments at a speed as fast as that documented in the devel-
oped markets. The increasing adjustment speeds are attributed to the shrink-
ing transaction costs and agency costs caused by recent currency and 
share-split structure reforms. Overall the trade-off theory works better than 
the pecking order theory in explaining Chinese firms’ capital structure. Chi-
nese companies’ financing behaviors are becoming more akin to those in the 
developed market with increasing integration and financial liberalization. 
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Ratios 

 

1. Introduction 

The financing choice is one of the most important decisions made by corporate 
managers. However, capital structure policy remains as one of the most puzzling 
but interesting topics in finance research, particularly for transition emerging 
countries. The major purpose of this study is to reexamine capital structure de-
cisions of companies in the largest emerging economy, China. We intend to ex-
tend our knowledge of how structural reforms implemented in China during the 
last decade impact financing behaviors of its publicly-listed nonfinancial com-
panies and to what extent their financing behaviors are in line with the main 
stream capital structure theories, namely the trade-off and pecking order theo-
ries. 

Both trade-off and pecking order theories explain capital structure by ex-
amining the impact of market frictions. The former theory emphasizes costs of 
bankruptcy, financial distress and agency problems and predicts that trade-offs 
of those costs against benefits of debt (including tax advantage and reducing free 
cash flow agency costs) imply an optimal capital structure in firms. In contrast, 
the pecking order theory focuses on the cost of imperfect information and pre-
dicts no well-defined target capital structure. Instead, it suggests that informa-
tion asymmetries that exist between the managers of a firm and potential inves-
tors cause adverse selection problems, which in turn lead to a financing hie-
rarchy where internal financing is preferred over external financing and debt is 
preferred over equity. These two theories have intrigued much interest of re-
searchers for the last few decades and an enormous body of empirical studies has 
been developed to examine the effectiveness in their explanations, with the ma-
jority being conducted in the context of developed markets.1 However, capital 
structure issues in transition economy have not been widely investigated and 
have still remained ambiguous. 

It is important for academics, financial managers, and policy makers to ex-
amine financing practices of publicly listed companies in transition countries 
and compare them to those in developed markets. This will offer new insights 
about how growing market forces and financial privatization transform the dy-
namics of companies’ capital structure choices. In transition markets, govern-
ment and state-owned commercial banks play a considerable role in the financial 
system and capital allocation, and this role implies a structural imbalance and 
market inefficiency in the economy. Very recently these transition countries 
have been implementing a series of structural reforms to shift towards the free 
market economy to improve the efficiency and competitiveness of the economy. 
This kind of structural transformation yields a big impact on firms’ financing 

 

 

1See, e.g., [1] [2] and [3]. 
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behaviors and therefore allows us to examine the impact of institutional changes 
on capital structure choices in transition economies. Undoubtedly, China has 
become the most successful transitional economy in the last decade and emerged 
as a major world economic power. In particular, since entering the new Millen-
nium, China has intensified its efforts to enhance the openness of its economy 
and liberalized its financial system by establishing a series of new structure re-
forms, and gained significant achievements.2 Hence, China offers an ideal 
ground for testing the explanatory power of the two capital structure theories 
and examining their practical implications for transition economies. 

Although several studies investigate capital structure of Chinese listed compa-
nies (e.g., [4]), we are far from reaching a well-accepted conclusion, prompting a 
necessity to extend our knowledge of Chinese financing behaviors using novel 
empirical models and more recent data. Specifically, main motivations for this 
study are as follows. First, most of existing studies testing the trade-off theory in 
Chinese markets assume that the observed leverage ratio is optimal and examine 
the determinants of optimal capital structure using static models (e.g., [5] [6], 
and [7]). [4] argued that the presence of adjustment costs may prevent firms 
from quickly moving back to their optimal leverage levels, causing actual (ob-
served) leverage ratios to differ from the optimal levels. They follow [8] and em-
ploy a dynamic trade-off model (a.k.a., the partial adjustment model), which al-
lows for a gradual adjustment of the leverage ratio toward the target level. [4] 
showed that Chinese firms adjust their leverage towards the target at a very slow 
rate of 0.185 during the period from 1999 to 2004, which is far slower than the 
speed with which firms in the developed countries undertake leverage adjust-
ment as documented by [8] [9] [10] [11].3 However, the aforementioned empir-
ical studies testing the trade-off theory in Chinese markets focus on periods be-
fore the completion of the recent share structure reform.4 [12] argued the share 
structure reform that was launched in 2005 and scheduled to be completed in 
2006 has significantly changed corporate behaviors in China. Incorporating the 
post-reform data gives us an opportunity to examine whether the explanatory 
power of capital structure theories is enhanced with the improvement in market 
efficiency and privatization. 

Second, the existing empirical studies in Chinese market ignore the fact that 
costs of adjusting leverage may also change as firms move toward target leverage 
(See, e.g., [11] and [13]). Correspondingly, the long term effect of the target le-
verage ratio on the current leverage ratio, which may offer us new insights on 
their financing practices, has never been tested for Chinese listed companies. 
Last but not least, previous empirical studies in the Chinese market only test the 
pecking order or trade-off theories separately. Recent research nests both theo-

 

 

2For example, the share structure reform implemented in 2006 has significantly changed investors’ 
ability to trade corporate equities and improved market efficiency. 
3It is well documented in the literature that firms in the developed markets (e.g. US, UK, German, 
French, Spain, etc.) adjust toward their target leverage at a speed of more than 0.3. 
4The existing empirical studies that test Chinese listed companies have been based on the data before 
year 2005. 
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ries in a single specification and examines them simultaneously (e.g., [3] [8] [9] 
[11] [14]). This novel empirical methodology allows us to examine both theories 
jointly and decide which one is better in explaining the market-based capital 
structure in Chinese listed firms. In this study we employ the market-based le-
verage ratios in our empirical analysis. 

The remainder of the study is organized as follows. Next section reviews Chi-
nese recent structural reforms. Section 2 provides a selected literature review. 
Section 3 describes the main data sources and provides descriptive statistics on 
capital structure variables. Section 4 presents the empirical methodology and test 
results of the pecking-order theory. Section 5 tests the static trade-off models 
and examines the determinants of capital structure of Chinese listed firms. Sec-
tion 6 and 7 discuss the methodology and test results of two different types of 
the dynamic trade-off models, including the partial adjustment models and error 
correction models. Conclusions and empirical implications are provided in Sec-
tion 8. 

2. Overview of Recent China’s Economic Structural Reforms 

China launched its historical transition from a planned to a market economic 
system in 1978 and began to privatize the public sectors and state-owned indus-
tries in the late 1980s and 1990s. However, China, like other transition develop-
ing countries, relied on a state-supported route for economic development in the 
very beginning with a relatively small private corporate sector. Most of Chinese 
listed companies had a large percentage of non-tradable state shares and 
non-tradable legal person shares5 until very recently. The significant roles of the 
government and the state ownership with excessive government involvement in 
the financial system adversely hampered the healthy growth of the capital mar-
kets and entire economy. As it entered into the new century, China intensified 
its efforts to increase the openness of the economy and sped up its privatization 
of the state-owned enterprises. For example, as a milestone in its reform and 
opening-up policies, China joined the World Trade Organization (WTO) in 
December, 2001 and began to strengthen its integration with the international 
economy. As another sign that China is loosening its tight grip over the econo-
my, the government began to gradually reform its currency policy in 2005 by in-
creasing the flexibility of the exchange rates. The increasing integration with the 
measures that have been taken to improve financial liberalization (e.g. the in-
troduction of Qualified Foreign Institutional Investor (QFII) program to lower 
entry barriers for foreign investors) brings new challenges and opportunities for 
Chinese firms to compete in the international market and thus, make it more 
urgent for their business managers to seek optimal financing plans for their in-
vestment activities in order to sharpen their competitiveness in the global mar-
kets. 

 

 

8Those are shares held by state-owned enterprises, institutions, authorized social groups or other 
entities that have been granted “legal person” status. 
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The most significant reform is the share structure reform launched in 2005 to 
grant legitimate trading rights to the non-circulating state-owned shares. Over 
70% of total shares in Chinese stock market were non-tradable in 2004. The 2005 
split-share reform mandated a conversion of the non-tradable shares to tradable 
shares. [15] and [16] documented that most of Chinese listed firms completed 
the reform during 2005-2006 and only 2% of the firms failed to comply the 
deadline of the December 2006 (most of those complied in January 2007). It 
opened up the door to China’s secondary privatization. Overall, the Chinese 
economic transformations and the extensive privatization that have unfolded 
since year 2000 offered business managers more flexibility in determining the 
capital structure of the companies and therefore, significantly changed their 
corporate financing behaviors. 

The share structure reform significantly increased the trading activities in the 
secondary stock market, and improved the liquidity and depth of the Chinese 
stock market. On the one hand, as argued by [15], the increase in secondary 
market liquidity makes it easier and cheaper for firms to obtain funding from 
the primary equity market, and potentially reduces the transaction (i.e. issuing 
or repurchase) costs of equity. This change in transaction costs due to the reform 
provides a perfect setting to test partial adjustment model. On the other hand, 
the increased trading volume and transactions may convey more information 
about firms’ prospects (see, e.g., [17]) and potentially improve the transparency 
of financial market, which could change the driving force of the pecking-order 
behavior of corporate financing, namely the asymmetric information problems. 
Hence, China’s economic transformation and privatization process provide an 
ideal ground for examining the explanatory power of capital structure theories. 
We hypothesize that the financing practices of Chinese listed firms during last 
decade were akin to those displayed in the developed markets and were more 
consistent with theoretical predictions. 

3. Literature Review 

Early empirical capital structure research has concentrated on testing implica-
tions of two traditional theories: the static tradeoff theory (see, e.g., [2]) and the 
pecking-order theory (see, e.g., [1]). But the empirical results are far from con-
clusive. For example, [9] and [18] provided evidence supporting the pecking or-
der theory, while Frank and Goyal [3] and [19] provided evidence against the 
pecking order theory. Literature on the static trade-off theory also provided 
mixed results (see, e.g., [20] [21] and [22]). Recently, researchers have recog-
nized the potential for incomplete adjustment (i.e., the partial adjustment), 
which has moved the literature toward the test of the dynamic tradeoff model 
(see, e.g., [8] [11] [23] [24], and [25]). 

It is also worthy to mention that most studies of capital structure have used 
the data from developed countries with a few exceptions. [26] studied capital 
structure determinants of firms in 10 developing countries and find both simi-
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larities and differences across countries. [27] examined 23 emerging market 
countries and find little support for the pecking order theory. China is the larg-
est developing and transition economy, and the second-largest economy in the 
world, yet only a limited number of studies on capital structure have examined 
the Chinese market. 

Studies of capital structures of Chinese companies have been focused on tests 
of static trade-off model. [6] examined a broad dataset of over 1200 Chinese 
listed companies during a period 1994-2003 and regress different leverage 
measures on a list of explanatory variables. They find that a static trade-off mod-
el can explain the capital structure decision of Chinese companies better than 
the pecking order theory. [5] examined the determinants of capital structure of 
88 large Chinese listed companies during the period 1995-2000 and finds that 
neither theory provides a convincing explanation of the financing behavior of 
Chinese companies. [28] looked at the top 50 listed companies published by the 
People’s Daily for the period 2001-2003 and investigate the determinants of 
corporate leverage and the determinants of corporate investment. Their empiri-
cal evidence is in favor of the pecking order hypothesis. 

More recent studies of capital structure of Chinese companies have moved to 
test the dynamic trade-off model ([8]) and to more directly test the pecking or-
der model ([9]). Following the Shyam-Sunder and Myers model, [29] studied 
422 Chinese companies for the accounting year of 2004 and find that only big 
companies in China follow the pecking order theory, while small and medium com-
panies don’t follow the pecking order theory. [30] also used the Shyam-Sunder and 
Myers model, but they examine capital financing behavior of a much larger 
number of Chinese companies during the period 1994-2006 and find results 
similar to [29]. [4] is the first article testing the dynamic trade-off theory on 
Chinese listed firms. Their sample contains 650 Chinese listed non-financial 
firms from 1999 to 2004. They present that Chinese listed firms tend to adjust to 
their optimal leverage levels but the speed of adjustment to optimal levels is very 
slow. 

Overall, previous studies have offered some good insights into financing be-
haviors of Chinese listed firms. However, none of these studies have examined 
possible changes in financing behaviors of Chinese firms caused by the structur-
al reforms unfolded during the last decade, nor have those studies nested the 
dynamic trade-off model and the pecking-order model in the single specifica-
tion. Moreover, none of these studies have used an error correction model. Fol-
lowing our recent article (see, e.g., [31]), in this study we use a market-based 
measure of leverage instead of book leverage and we examine the impact of the 
recent China’s economic structural reforms on the financing behavior of its 
listed firms. This is also consistent with the trade-off view and is adopted in 
many previous empirical studies (e.g., [22] and [32]). Different from previous li-
terature, our study provides a new insight regarding the impact of China’s recent 
economic structural reforms on the choices of the market-based leverage ratios. 
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4. Data and Descriptive Summary of Variables 

The data used in this study cover all non-financial listed firms in China during 
the period 2000-2011. The data are obtained from the China Stock Market and 
Accounting Research Database (CSMAR) and Bloomberg. We remove all 
firm-year observations with negative total liabilities/assets or negative revenues. 
We will use lagged variables as instruments in the difference GMM and system 
GMM model and, hence, we only retain firms that have 5 or more years of ob-
servations. Our final sample is an unbalanced panel with 12,132 firm-year ob-
servations for 1057 firms over the period 2000-20116. 

Table 1 presents the descriptive statistics of variables of primary interest in 
 
Table 1. Summary statistics of capital structure variables. 

Panel A. Full Sample 
 

 
Obs Mean Median 

Std. 
Dev. 

Min Max 
 

Leverage 12132 0.499 0.503 0.190 0.083 1.03 
 

Tangibility 12132 0.290 0.261 0.183 −0.206 0.971 
 

Non-Debt Tax Shields (NOT) 12132 0.024 0.021 0.019 −0.034 0.817 
 

Profitability 12132 0.032 0.036 0.194 −18.918 0.715 
 

Growth opportunity 12132 0.511 0.504 0.388 0.010 27.928 
 

Firm Size 12132 21.818 21.700 1.097 16.683 27.917 
 

Ownership 12132 0.282 0.281 0.249 0.000 0.906 
 

DEF 11844 −0.004 −0.009 0.252 −19.268 2.979 
 

Panel B: Subsamples 

 
Year 2000-2006 

 
Year 2007-2011 

 
Obs Mean Median 

 
Obs Mean Median 

Leverage 7030 0.474 0.478 
 

5102 0.533 0.539 

Tangibility 7030 0.305 0.280 
 

5102 0.269 0.234 

Non-Debt Tax Shields (NOT) 7030 0.024 0.021 
 

5102 0.025 0.021 

Profitability 7030 0.036 0.038 
 

5102 0.027 0.033 

Growth opportunity 7030 0.478 0.480 
 

5102 0.556 0.540 

Firm Size 7030 21.602 21.504 
 

5102 22.115 21.999 

Ownership 7030 0.358 0.394 
 

5102 0.178 0.037 

DEF 6742 −0.010 −0.013 
 

5102 0.004 −0.003 

Leverage is the ratio of total debt divided by total asset (market value). Tangibility is the ratio of fixed as-
sets to total assets. NOT is the ratio of depreciation to total assets. Profitability is the ratio of EBITDA to 
total assets. Growth opportunity is defined as the market to book ratio. Firm Size is the log of total assets 
adjusted for price index. Ownership is the percentage of the shares owned by Chinese government or state 
agencies. DEF is the cash flow deficit, and defined as follow: DEFt = Dividend payment for period t + Cap-
ital expenditure for period t + net increase in working capital for period t + current portion of long-term 
debt at start of period t – Operating cash flows ( after interest and taxes) for period t. It is scaled by total as-
sets. 

 

 

6We employed STATA to conduct the empirical analysis throughout this article. 
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our empirical analysis. Panel A and Panel B reports the descriptive statistics for 
the full sample and sub-periods samples, respectively. After the structural re-
forms, the state government ownership significantly decreased, the mean state 
ownership declined to 17.8% from 35.8%, and the median declined to 3.7% from 
39.4%. Another notable difference between Pre and Post-reform is that Chinese 
companies used more debt after the reform and therefore have higher leverage 
ratio, compared the mean leverage of 53.3% for the Post-reform period with 
47.4% for the Pre-reform. At the same time, firms have less tangible assets in the 
Post-reform period. 

5. Testing Trade-Off Theory 

In their pioneering works on capital structure theory, Modigliani and Miller 
(1958, 1963) argue that a firm can maximize its value in a perfect capital market 
by using as much debt as possible. However, as documented by [2] [33] [34], and 
[35], the presence of bankruptcy and agency costs of debt prevents the unlimited 
use of debt and forces firms to trade off the costs and benefits of debt (i.e., tax 
savings and the reduction in the agency costs of free cash flow). Therefore, the 
trade-off theory predicts a well-defined optimal capital structure, chosen at the 
point where the marginal cost of debt equals to its marginal benefit. 

The common approach has been to examine the determinants of optimal le-
verage ratio by regressing the observed leverage ratio against a number of expla-
natory variables. We follow the literature ([32] [36] and [37],) and consider the 
six frequently adopted determinants of leverage: profitability (Prof), firm size 
(Size), non-debt tax shields (NOT), growth opportunities (Growth), tangibility 
(Tang), and state ownership (Ownership). 

1 2 3 4

5 6

it it it it it

it it it

Debt a b Size b Prof b Growth b Tang
b NOT b Ownership ε

= + + + +

+ + +
      (1) 

Consistent with the previous literature on Chinese listed firms ([6]), empirical 
results presented in Table 2 show that the determinants of optimal capital 
structure in China are generally similar to those documented for both developed 
countries and other developing countries. Below we discuss the effects of each 
determinant. 

Firm size: The trade-off theory suggests that small firms tend to face high fi-
nancial stress, agency costs, and transaction costs, therefore may rely less on 
debt financing while pecking order theory as suggested in [19] predicts that 
small firms are more vulnerable to informational asymmetries and adverse selec-
tion problems, thus it may be more costly for them to access to the stock market. 
Our results show that the coefficients on firm size are significantly positive, with 
slightly higher magnitude for the more recent sample period. This finding is 
consistent with the prediction of the trade-off theory from the previous evidence 
on Chinese companies ([6]). 

Profitability: The trade-off theory predicts a positive relation between profit-
ability and leverage because less profitable companies provide lower shareholder  
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Table 2. Test of the Determinants of Optimal Leverage Ratio. 

 
(1) (2) (3) 

 
Full Sample Year 2000-2006 Year 2007-2011 

Firm Size (Size) 0.029*** 0.023*** 0.032*** 

 
(0.00) (0.00) (0.00) 

Profitability (Prof) 0.031** 0.031* −0.027 

 
(0.01) (0.06) (0.15) 

Growth Opportunity (Growth) 0.196*** 0.199*** 0.173*** 

 
(0.00) (0.00) (0.00) 

Tangibility (Tang) 0.087*** 0.062*** 0.144*** 

 
(0.00) (0.00) (0.00) 

Non-Debt Tax Shields (NOT) −0.729*** −0.674*** −0.630*** 

 
(0.00) (0.00) (0.00) 

Ownership 0.015*** −0.000 0.017*** 

 
(0.00) (0.99) (0.01) 

Cons −0.672*** −0.538*** −0.758*** 

 
(0.00) (0.00) (0.00) 

F-test 0.00 0.00 0.00 

r2 0.21 0.15 0.25 

N 12132 7030 5102 

Note: Standard Errors are reported in parentheses below the coefficients. Superscripts *, **, and *** indicate 
significance at 10%, 5%, and 1% levels, respectively. 

 
returns, and increased leverage increases the bankruptcy risk. In contrast, the 
pecking order theory predict a negative relation between profitability and leve-
rage. More profitable companies have more cash flows and therefore use less 
debt and have smaller leverage. Our results show a significant positive relation 
for Full sample and the Pre-reform subsample, a negative but insignificant rela-
tion for the Post-reform subsample. 

Growth opportunity: The trade-off theory predicts a negative relationship 
between debt and growth opportunity because growth firms face more severe 
underinvestment and overinvestment issues and hence use less debt. Stakehold-
ers of high growth firms are more likely to invest in value-decreasing projects to 
shift risks to creditors, making debt more costly. However, a positive relation is 
also documented by previous literature. [38] argued that leverage was negatively 
related to growth opportunities only for firms whose growth opportunities were 
not recognized by the capital market. Our results indicate a statistically signifi-
cant positive relationship between growth and leverage, which is consistent with 
the well-documented evidence for Chinese firms. For example, [5] found growth 
potential proxied by the Market to Book ratio is positively related to debt ratio in 
China. [6] and [32] used the percentage change of total assets and sales growth 
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rate as a proxy for growth respectively and find similar results. 
Collateral (Tangibility): We find that the collateral value of assets and leve-

rage have a significant positive relationship (0.087 for the full sample, 0.062 for 
the period of 2000-2006, and 0.144 for the period of 2007-2011). The trade-off 
theory suggests that firms with more tangible assets face lower financial stress 
costs, and therefore tend to use more debt. Tangible assets can be used as colla-
teral to avoid the asset substitution problem, leading to lower agency costs of 
debt. Empirically, this is also consistent with the Chinese evidence. 

State Ownership: Ownership structure is one of the most significant institu-
tional differences between China and the Western countries. Most of the Chi-
nese listed companies now are still under the control of the state and face great 
intervention by the government. [39] predicted that ownership structure may 
impact capital structure because agency costs could be minimized by the optimal 
structure of leverage and ownership. We document a positive relationship be-
tween state ownership and leverage (0.015) in the full sample. That is, firms with 
more non-circulating shares tend to have higher leverage ratio, which is consis-
tent with the findings in [6]. However, this positive relationship is only observed 
in year 2007 to 2011 while the first period sample documents an insignificant 
negative coefficient. 

To summarize, the empirical results suggest that firm size, growth opportuni-
ties, profitability, ownership, and tangibility are positively related to leverage, 
while non-debt tax shields are negatively related to leverage. This conclusion 
suggests that the estimation coefficients on the variables of profitability, firm 
size, and tangibility, and non-debt tax shields are largely consistent with the ex-
planations of trade-off theory, but not with the pecking order theory. 

6. Testing the Partial Adjustment Model 

[1] [8], and [40] proposed that the presence of adjustment costs7 may restrict the 
firms’ ability to jump to their target capital structure immediately and thus, 
firms may have to make a gradual adjustment toward the optimal/target level. 

The speed of the target leverage adjustment depends on the tradeoff between 
the costs of adjusting leverage and the benefits of moving back towards the op-
timal level (i.e., the costs of being far from the optimal leverage level). The par-
tial adjustment theory acknowledges that the firms’ leverage ratio is not always 
equal to the optimal level. Instead, this theory suggests that firms will not make 
leverage adjustments if the benefit of moving toward the target level is not big 
enough to cover the adjustment costs. We follow the spirit of previous research 
(see, e.g., [19]) and employ a partial adjustment model of leverage to test the 
prediction of the trade-off theory. 

 

 

7Leverage adjustment costs are the costs that may occur when firms choose between equity financing 
and debt financing. Those cost may include related legal fees, registration fees, taxes, accounting & 
printing costs, and other fees paid to the market dealers for placing the equity/bond issue ([41] [42] 
[43] and [44]). 
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it it it itDebt DEF DTLRα γ β ε∆ = + + +                (2) 

where DEFit = Dividend payment for period t + Capital expenditure for period t 
+ net increase in working capital for period t + current portion of long-term 
debt at start of period t – Operating cash flows (after interest and taxes) for pe-
riod t. DTLRit = a firm’s target leverage ratio at time t ( *

itDebt ) − its actual leve-
rage ratio at time t − 1 ( 1itDebt − ). The target leverage ratio is not observable and 
we follow the previous literature and use the predicted fitted values from the 
static model (1) as a proxy. In other words, a two-stage estimation procedure is 
used to test the partial adjustment theory. On the first stage regression we esti-
mate the target leverage regression of model (1); On the second stage we run the 
partial adjustment model (2) by employing the fitted values from the first stage 
regression as a measure of the target leverage ratio ( *

itDebt ). The coefficient β 
captures the adjustment speed that reflects how quickly a firm switches its debt 
ratio to the optimal/target level. As argued by [3] and [9], the adjustment speed 
will range from 0 to 1 if positive adjustment costs are involved. A small coeffi-
cient would suggest large adjustment costs for the firm and therefore, it will not 
be able to adjust toward its desire leverage level quickly, vice versus. When the 
coefficient is 1, the firm makes the adjustment instantaneously. 

To jointly test the pecking order and trade-off theories, we also add the fi-
nancing deficit variable (DEF) in model (2). We predict that firms’ capital 
structure is more consistent with pecking order theory than with trade-off 
theory if the coefficient on the DTLR is insignificant while the coefficient on 
DEF to 1 and the intercept equals to 0. 

To run the regression of model (2) we employ three econometric estimators: 
fixed effect model, [45]’s difference GMM, and [46]’s system GMM. For the 
GMM estimators, we use Arellano and Bond’s AR2 test and the Hansen test8 to 
assess the validity of instruments used in the model specification. The rejection 
of the AR2 test suggests evidence of second autocorrelation. Thus, instruments 
used in estimation are not appropriate. If the Hansen test is rejected, the GMM 
estimated results may be associated with over-identification issues and hence we 
should interpret the results with caution. 

The empirical results are reported in Table 3. Panels A, B, and C report the 
results for the Full, Pre-reform, and the Post-reform samples, respectively. As 
shown in Panel A of Table 3, the Arellano and Bond’s AR2 test and Hansen’s 
test all suggest that our dynamic panel data regression is well specified for the 
full sample. We find that the adjustment coefficients are significantly positive, 
which is consistent with the trade-off theory’s prediction. 

The difference GMM and system GMM estimates provide very similar ad-
justment coefficients while the fixed effect estimate is the largest. In economic 
terms, Chinese public firms adjust their leverage ratio toward the desired level at 
a speed ranging between 0.22 and 0.32. [8] regarded coefficient of 0.30 or above 
as fast adjustment speeds. Therefore, our estimated adjustment speed indicates  

 

 

9See, e.g., [47] [48] and [49]. 
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Table 3. Test of the Partial Adjustment Model. 

Panel A: Full Sample 

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

DEF 
   

0.130*** 0.164*** 0.160*** 

    
(0.003) (0.031) (0.038) 

DTLR 0.507*** 0.510*** 0.310*** 0.466*** 0.456*** 0.268*** 

 
(0.008) (0.067) (0.056) (0.008) (0.067) (0.053) 

Cons −0.001 
 

−0.149** −0.004*** 
 

−0.103 

 
(0.002) 

 
(0.071) (0.002) 

 
(0.073) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.78 0.87 
 

0.73 0.94 

Sargan test 
 

0.86 0.80 
 

0.99 1.00 

Hansen test 
 

0.06 0.37 
 

0.23 0.47 

T-test 
   

0.00 0.00 0.00 

r2 0.29 
  

0.38 
  

N 11075 9858 11075 11075 9858 11075 

 
Panel B: Year 2000-2006 

 

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

DEF 
   

0.118*** 0.175 0.188 

    
(0.005) (0.127) (0.132) 

DTLR 0.655*** 0.275* 0.311** 0.601*** 0.186 0.207 

 
(0.012) (0.144) (0.124) (0.012) (0.175) (0.174) 

cons 0.001 
 

0.296 0.003** 
 

0.302 

 
(0.001) 

 
(0.524) (0.001) 

 
(0.447) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.67 0.34 
 

0.94 0.45 

Sargan test 
 

0.69 0.82 
 

0.69 0.82 

Hansen test 
 

0.29 0.51 
 

0.21 0.41 

T test 
   

0.00 0.00 0.00 

r2 0.38 
  

0.45 
  

N 5973 4861 5973 5973 4861 5973 

 
Panel C: Year 2007-2011 

 

 
(7) (8) (9) (10) (11) (12) 

DEF 
   

0.117*** 0.178*** 0.234** 

    
(0.005) (0.033) (0.115) 

DTLR 0.711*** 0.431*** 0.431*** 0.653*** 0.498*** 0.457*** 

 
(0.013) (0.090) (0.093) (0.013) (0.072) (0.094) 

Cons −0.001 
 

−0.187 −0.004** 
 

−0.415 
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Continued 

 
(0.002) 

 
(0.298) (0.002) 

 
(0.502) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.15 0.07 
 

0.07 0.58 

Sargan test 
 

0.04 0.03 
 

0.00 0.03 

Hansen test 
 

0.29 0.34 
 

0.22 0.15 

T test 
   

0.00 0.00 0.00 

r2 0.41 
  

0.48 
  

N 5102 4997 5102 5102 4997 5102 

Note: ∆Debtit is defined as the amount of total debt issued by firm i at year t, i.e. ∆Debtit = Debtit – Debtit-1; 
DEFit is the financing deficit for firm i at year t. DTLRit is defined as the difference between a firm’s target 
leverage ratio at time t ( *

itDebt ) and its actual leverage ratio at time t-1 ( 1itDebt − ). It measures the deviation 
from the target leverage ratio. The target leverage ratio is unobservable and it is proxied by the predicted 
fitted values from the static model. Standard Errors are reported in parentheses below the coefficients. Su-
perscripts *, **, and *** indicate significance at 10%, 5%, and 1% levels, respectively. 

 
that Chinese public firms have a target leverage ratio and they quickly adjust 
their actual leverages to their target levels. Assuming that the speed of adjust-
ment is constant, this result implies that it takes less than two years for Chinese 
firms to adjust half of the deviation of the actual leverage ratio from the target 
leverage ratio. This adjustment speed is roughly two times faster than the evi-
dence documented in the previous literature on China’s capital structure. For 
instance, [4] examined a sample of Chinese public firms over the period between 
1999 and 2004 by using a one-stage procedure to estimate the partial adjustment 
model and report the speed of adjustment of 18.5% per year for the leverage ra-
tio9. However, compared to previous studies on developed markets, we find that 
Chinese firms have relatively low speeds of leverage adjustment during our sam-
ple period. For example, [11] showed that European firms (including French, 
German, and UK) have considerably faster speeds of leverage adjustment in the 
range of 0.425 - 0.517. Similar results are also observed on US firms, with ad-
justment speeds ranging between 0.25 - 0.557 (see, [3] [8] [50], etc.). 

Including the financial deficit variable in Model (2), as shown in Columns 
(4)-(6) of Table 3, we find that the leverage adjustment coefficients remain sta-
tistically and economically significant, ranging between 0.268 and 0.466. The fi-
nancing deficit coefficients are also quite similar to those obtained from the 
stand-alone pecking order mode10, varying between 0.130 and 0.164. They are 
significantly positive but statistically and economically different from one. This 
suggests that Chinese firms make active leverage adjustment towards the target 
level but they finance their financial deficit mainly by equity. Overall, nesting the 
pecking order and target adjustment models in the same regression does not 
substantially impact the magnitude and the significance of the speed coefficient 

 

 

9[4] substituted (3) into (2) and estimate the resulting model in one stage. 
10For the sake of brevity, we do not present results for the stand-alone pecking order model. Howev-
er, these are available upon request. 
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and the deficit coefficient. Hence, the trade-off theory explains Chinese firms’ 
capital structure better than the pecking-order theory. 

Next we examine the results of two subsample periods as shown in Panel B 
and Panel C. The GMM specifications for the Pre-reform subsample passed the 
Arellano and Bond’s AR2 test, Sargan’s test and Hansen’s test, while the GMM 
specifications for the Post-reform subsample passed the Arellano and Bond’s 
AR2 test, and Hansen’s test, but not Sargan’s test. The financing deficit coeffi-
cients are similar in magnitude for the two subsample periods, although the two 
GMM estimators are statistically insignificant for the Pre-reform sample, but 
significant for the Post-reform subsample. The notable differences are for the 
leverage adjustment coefficients. The leverage adjustment coefficients for the 
Pre-reform subsample are smaller than those for the Full sample and no longer 
significant even at the 5% level for three of the model specifications as shown in 
columns (2), (5) and (6). On the contrary, the leverage adjustment coefficients 
for the Post-reform subsample for all model specifications are larger than those 
for the Full sample, indicating that the results of the partial adjustment for the 
full sample are mainly driven by the Post-reform period. The coefficients for the 
Post-reform subsample are larger than those for the Pre-reform subsample in 
almost all six specifications. For example, the difference GMM estimator presents 
that the leverage adjustment coefficient is 0.186 (insignificant at 10%) for the 
Pre-reform subsample and is 0.498 (significant at 1%) for the Post-reform. Simi-
larly, the system GMM model predicts that the leverage adjustment coefficient is 
0.207 (insignificant at 10%) for the Pre-reform subsample and is 0.457 (signifi-
cant at 1%) for the Post-reform subsample. 

The empirical results so far suggest that the speed of adjustment in the 
pre-reform period is quite consistent with the findings in [4] and [7] from the 
perspective of economic interpretation. However, Chinese companies adjust to 
their target leverage much faster after the 2006 structural reform since the ad-
justment speed is inversely related to transaction costs. [4] attributed the find-
ings of slow adjustment during the period between 1999 and 2004 to relatively 
large transaction costs that firms face when they borrow from banks, which in 
turn result in higher agency costs between shareholders and creditors. 

Similarly, the higher coefficients we observe in the Post-reform subsample pe-
riod from 2007 to 2011 indicate that the cost of adjustment to target leverage for 
Chinese firms substantially declines after 2007. This might be possible for Chi-
nese firms because China started its currency reform in 2005 and split-share re-
forms in 2006. On one hand, reform of China’s forex system with the measures 
that have been taken to improve the investment environment (i.e. the introduc-
tion of the qualified foreign institutional investor (“QFII”) program) attracts 
more foreign capitals into Chinese equity and bond markets. On the other hand, 
the split-share reforms open up the door to China’s secondary privatization, 
making it easier and cheaper for firms to obtain funding from the primary equi-
ty market. Further, these reforms reduce agency conflicts between controlling 

https://doi.org/10.4236/tel.2018.85066


L. Guo et al. 
 

 

DOI: 10.4236/tel.2018.85066 949 Theoretical Economics Letters 
 

shareholders and minority shareholders in Chinese state-owned enterprises [51]. 
Shareholders have more incentives to monitor behaviors of managers, and to 
ensure that they maximize shareholders’ value. All these reforms reduce transac-
tion costs of issuing both equity and debt and hence provide business managers 
more impetus to make a fast adjustment toward their optimal leverage ratio. 

Nevertheless, the above standard partial adjustment model simply suggests 
that there is no distinction between under leveraging (below-target leverage ra-
tio) and overleveraging (above-target leverage ratio) firms. Instead, firms make a 
symmetric leverage adjustment toward the target level. However, it is important 
to notice that the benefits of increasing and decreasing leverage as well as the 
adjustment costs of moving toward the target levels may not necessarily be 
symmetrical, and hence, any leverage adjustment toward the optimal level may 
occur at asymmetric rates. Given that, next we partition the standard partial le-
verage adjustment specification into cases with an over leverage situation and 
those with an under leverage situation. 

1 2
over under

it it it itDebt a DTLR DTLRδ δ ε∆ = + + +            (3) 

*
1, if ; otherwise 0over over

it it it it itDTLR DTLR Debt Debt DTLR−= > =  

*
1, if ; otherwise 0under below

it it it it itDTLR DTLR Debt Debt DTLR−= < =  

where over
itDLTR  captures positive deviation of overleveraged firm’s actual le-

verage ratio away from its optimal/target level while under
itDLTR  captures nega-

tive deviation of the underleveraged firm’s actual leverage ratio away from its 
optimal level. This modified partial leverage adjustment model allows for the 
speed of leverage adjustment to change based on whether the actual leverage ra-
tio ( 1itDebt − ) is smaller or bigger than its target level ( *

itDebt ). δ1 and δ2 are two 
speed adjustment coefficients and they measure how quickly firms make their 
leverage adjustment toward the target when they are overleveraged or underle-
veraged respectively. If δ2 is bigger than δ1, this may either indicate that the costs 
of being below the target leverage are larger than those of being above the target 
one or suggest that the adjustment costs of lowering debt ratio are larger than 
those of increasing debt ratio. Consequently, firms undertake the leverage ad-
justment much faster when they are overleveraged than when they are under le-
verage. A similar explanation applies when δ2 is smaller than δ1. 

Table 4 presents the estimation results of Model (3). Column (1)-(3) and 
(4)-(6) report the results for the stand-alone trade-off model and the modified 
joint model that tests pecking order and trade-off theories, separately. Column 
(1) and (4) adopt the fixed effect estimator, Columns (2) and (5) use the differ-
ence GMM estimator, and Columns (3) and (6) adopt the system GMM estima-
tor. For the Full sample as shown in Panel A, the adjustment coefficients δ1 and 
δ2 are statistically significant in all cases except for the system GMM where only 
δ1 is significant. There is no supporting evidence that the adjustment coefficient 
for leverage above the target is statistically different from that of the below target  
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Table 4. Test of the modified partial adjustment model. 

Panel A: Full Sample 

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

DEF 
   

0.130*** 0.164*** 0.162*** 

    
(0.003) (0.031) (0.036) 

DTLRUnder 0.524*** 0.505*** 0.171 0.474*** 0.459** 0.148 

 
(0.019) (0.194) (0.201) (0.017) (0.186) (0.195) 

DTLROver 0.498*** 0.512*** 0.330*** 0.462*** 0.454*** 0.308*** 

 
(0.012) (0.091) (0.095) (0.011) (0.091) (0.091) 

Cons −0.002 
 

−0.118 −0.005*** 
 

−0.078 

 
(0.002) 

 
(0.075) (0.002) 

 
(0.072) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.78 0.57 
 

0.73 0.35 

Sargan test 
 

0.85 0.86 
 

0.99 1.00 

Hansen test 
 

0.07 0.42 
 

0.31 0.63 

T-test 
   

0.00 0.00 0.00 

F-test 0.31 0.98 0.56 0.60 0.98 0.55 

r2 0.29 
  

0.38 
  

N 11075 9858 11075 11075 9858 11075 

 
Panel B: Year 2000-2006 

 

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

DEF 
   

0.118*** 0.175 0.086 

    
(0.005) (0.124) (0.110) 

DTLRUnder 0.672*** −0.019 −0.009 0.602*** 0.192 −0.289 

 
(0.028) (0.685) (0.926) (0.026) (0.645) (0.767) 

DTLROver 0.647*** 0.330* 0.350** 0.600*** 0.185 0.315** 

 
(0.017) (0.179) (0.170) (0.016) (0.213) (0.143) 

Cons −0.000 
 

0.373 0.003* 
 

0.396 

 
(0.002) 

 
(0.573) (0.002) 

 
(0.541) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.76 0.31 
 

0.94 0.42 

Sargan test 
 

0.51 0.58 
 

0.49 0.72 

Hansen test 
 

0.17 0.39 
 

0.14 0.37 

T-test 
   

0.00 0.00 0.00 

F-test 0.51 0.66 0.73 0.96 0.99 0.45 

r2 0.38 
  

0.45 
  

N 5973 4861 5973 5973 4861 5973 
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Continued 

 
Panel C: Year 2007-2011 

 

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

DEF 
   

0.117*** 0.172*** 0.163*** 

    
(0.005) (0.032) (0.040) 

DTLRUnder 0.755*** 0.431** 0.157 0.699*** 0.428** 0.283 

 
(0.031) (0.208) (0.328) (0.029) (0.194) (0.226) 

DTLROver 0.689*** 0.601*** 0.366*** 0.631*** 0.526*** 0.282*** 

 
(0.019) (0.103) (0.118) (0.018) (0.101) (0.109) 

Cons −0.002 
 

−0.166* −0.005*** 
 

−0.136 

 
(0.002) 

 
(0.096) (0.002) 

 
(0.088) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.19 0.60 
 

0.08 0.26 

Sargan test 
 

0.00 0.00 
 

0.00 0.00 

Hansen test 
 

0.06 0.22 
 

0.17 0.36 

T-test 
   

0.00 0.00 0.00 

F-test 0.11 0.52 0.62 0.08 0.70 1.00 

r2 0.41 
  

0.48 
  

N 5102 4997 5102 5102 4997 5102 

Note: DTLROver represents the positive deviation of overleveraged firm’s actual leverage ratio above its tar-
get. DTLRUnder represents the negative deviation of overleveraged firm’s actual leverage ratio above its tar-
get. Standard Errors are reported in parentheses below the coefficients. Superscripts *, **, and *** indicate 
significance at 10%, 5%, and 1% levels, respectively. 

 
leverage, which suggests that Chinese firms adjust toward the target at a symme-
trical rate. This is inconsistent with US findings by [52] who find that firms ad-
just its debt level toward the industry mean when it is above the mean while it is 
indifferent when the debt level is below the mean. 

For the Pre-reform subsample shown in Panel B of Table 4, δ1 is statistically 
significant in all cases except for column (5), the System GMM model, but δ2 are 
insignificant for both the difference GMM and the system GMM estimators as 
shown in the columns (2), (3), (5) and (6). The differences in the magnitudes are 
notable: δ1 = −0.33 and δ2 = −0.019 in column (2) and δ1 = 0.315 and δ2 = −0.289 
in column (2). The results indicate that Chinese companies adjust faster toward 
its target leverage when they are over-leveraged than when they are un-
der-leveraged. 

For the Post-reform subsample shown in Panel C of Table 4, δ1 and δ2 are 
similar to the results in Panel A of Table 4 for the Full sample. However, com-
paring with the results from the Pre-reform subsample, we find that both δ1 and 
δ2 are larger than those for the pre-reform subsample, suggesting that Chinese 
companies adjust toward their target leverage ratios faster after the 2006 reforms 
no matter whether they are underleveraged or overleveraged. 
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Table 5. Test of the Error Correction Model for Full Sample. 

Panel A: Full Sample 

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

DEF 
   

0.128*** 0.139*** 0.118*** 

    
(0.003) (0.022) (0.022) 

CTLR 0.827*** 0.806*** 0.693*** 0.747*** 0.726*** 0.560*** 

 
(0.022) (0.129) (0.119) (0.020) (0.117) (0.108) 

LECT −0.468*** −0.402*** −0.394*** −0.434*** −0.371*** −0.365*** 

 
(0.008) (0.037) (0.034) (0.008) (0.035) (0.033) 

Cons −0.002 
 

−0.023 −0.005*** 
 

−0.015 

 
(0.002) 

 
(0.023) (0.002) 

 
(0.022) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.48 0.47 
 

0.94 0.37 

Sargan test 
 

0.10 1.00 
 

0.27 1.00 

Hansen test 
 

0.40 0.20 
 

0.22 0.10 

T-test 
   

0.00 0.00 0.00 

F-test 0.00 0.00 0.01 0.00 0.00 0.07 

r2 0.31 
  

0.39 
  

N 11075 9858 11075 11075 9858 11075 

 
Panel B: Year 2000-2006 

 

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

DEF 
   

0.116*** 0.099 0.041 

    
(0.005) (0.091) (0.090) 

CTLR 0.826*** 0.086 0.409 0.739*** −0.048 0.253 

 
(0.027) (0.655) (0.498) (0.026) (0.629) (0.418) 

LECT −0.625*** −0.435*** −0.430*** −0.577*** −0.405** −0.423*** 

 
(0.013) (0.156) (0.134) (0.012) (0.162) (0.138) 

Cons 0.000 
 

0.142 0.003** 
 

0.142 

 
(0.001) 

 
(0.098) (0.001) 

 
(0.096) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.25 0.71 
 

0.43 0.61 

Sargan test 
 

0.77 1.00 
 

0.73 1.00 

Hansen test 
 

0.52 0.52 
 

0.38 0.44 

T-test 
   

0.00 0.00 0.00 

F-test 0.00 0.62 0.97 0.00 0.50 0.70 

r2 0.38 
  

0.46 
  

N 5973 4861 5973 5973 4861 5973 

 
Panel C: Year 2007-2011 

 

 
(7) (8) (9) (10) (11) (12) 

DEF 
   

0.117*** 0.140*** 0.139*** 

    
(0.005) (0.022) (0.025) 
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CTLR 0.855*** 0.907*** 0.756*** 0.797*** 0.807*** 0.750*** 

 
(0.035) (0.125) (0.119) (0.033) (0.119) (0.115) 

LECT −0.688*** −0.480*** −0.453*** −0.630*** −0.444*** −0.394*** 

 
(0.014) (0.038) (0.037) (0.014) (0.037) (0.040) 

Cons −0.001 
 

−0.024 −0.004*** 
 

−0.025 

 
(0.002) 

 
(0.026) (0.002) 

 
(0.028) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.18 0.22 
 

0.18 0.12 

Sargan test 
 

0.00 0.00 
 

0.00 0.00 

Hansen test 
 

0.18 0.18 
 

0.09 0.07 

T-test 
   

0.00 0.00 0.00 

F-test 0.00 0.00 0.01 0.00 0.00 0.00 

r2 0.42 
  

0.48 
  

N 5102 4997 5102 5102 4997 4092 

Panel D: Full Sample With Reform Dummy 

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

DEF 
   

0.127*** 0.141*** 0.172*** 

    
(0.003) (0.021) (0.023) 

CTLR 0.795*** 0.215 0.307 0.711*** −0.003 −0.277 

 
(0.029) (0.557) (0.399) (0.028) (0.541) (0.380) 

LECT −0.417*** −0.334*** −0.478*** −0.390*** −0.324** −0.475*** 

 
(0.013) (0.130) (0.110) (0.012) (0.127) (0.110) 

Post*CTLR 0.064 0.653 0.466 0.075* 0.795 0.899** 

 
(0.045) (0.546) (0.393) (0.042) (0.540) (0.386) 

Post*LECT −0.105*** −0.097 0.289** −0.089*** −0.071 0.297** 

 
(0.020) (0.134) (0.122) (0.019) (0.131) (0.118) 

Cons −0.002 
 

−0.020 −0.005*** 
 

−0.009 

 
(0.002) 

 
(0.028) (0.002) 

 
(0.024) 

Estimators FE DGMM SGMM FE DGMM SGMM 

AR2 
 

0.24 0.39 
 

0.38 0.27 

Sargan test 
 

0.83 1.00 
 

0.99 1.00 

Hansen test 
 

0.38 0.16 
 

0.22 0.10 

T-test 
   

0.00 0.00 0.00 

F-test 0.00 0.82 0.87 0.00 0.53 0.18 

r2 0.31 
  

0.40 
  

N 11075 9858 11075 11075 9858 11075 

Note: * *
1itit itCTLR Debt Debt −−=  is the change in the target debt ratio and its coefficient β represents the 

short-run effect of the target debt ratio on actual debt ratio. *
1 1i tt ii tLE DebtCT Debtγ− −= −  is the leverage 

error correction term, which captures the deviation of actual leverage from the long-run target leverage ra-
tio in the last accounting period. Standard Errors are reported in parentheses below the coefficients. Super-
scripts *, **, and *** indicate significance at 10%, 5%, and 1% levels, respectively. 
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7. Testing the Error Correction Model 

In this section we also employ an Error Correction Model (ECM) to test whether 
the target/optimal leverage ratio has any long-run effect on the current leverage 
ratio. Noticeably, previous partial adjustment models suggest that the changes in 
the target leverage ratios have no impact on the costs of leverage adjustment. 
The error correction model allows to capture changes in the target leverage and 
their potential effects on the dynamic process of leverage adjustment. Both par-
tial adjustment models and error correction models assume that the actual leve-
rage ratios deviate from the target/optimal levels and firms make their leverage 
adjustment over time, but error correction models also control for the change in the 
target leverage ratios and meanwhile, allow for the examination of its short-run ef-
fect on the actual leverage ratio. We follow [11] and [14] and estimate the error 
correction model as: 

it it it itDebt a CTLR LECTβ ϕ ε∆ = + − +                (4) 

where * *
1it itC Debt DebR tTL −−=  is the change in the target debt ratio and its 

coefficient β represents the short-run effect of the target debt ratio on actual debt 
ratio. *

1 1i tt ii tLE DebtCT Debtγ− −= − . This is the leverage ratio error correction 
term, which represents the deviation of actual debt ratio away from the long run 
target level in the last fiscal year. The corresponding coefficient of φ captures the 
long-term (equilibrium) effect of the target leverage ratio on the actual leverage 
ratio. Although [11] and [14] artificially assumed that the long-run coefficient 
equals to one, we believe that there may not be necessarily the case. Instead, we 
regress actual leverage ratio on target debt ratio in an effort to control the 
long-term relationship between actual leverage ratio and target leverage ratio. 
According to the Dickey-Fuller tests, we cannot reject that the residuals from 
this regression are stationary. In other words, the actual leverage ratios ( itDebt ) 
and target leverage ratios ( *

itDebt ) are co-integrated. Thus, we predict that there 
is a long-term (equilibrium) relationship between these two co-integrated va-
riables. As a result, the coefficient of LECT captures the speed rates of the ad-
justment to the target leverage level. 

The empirical results for the error correction model are reported in Table 5. 
Likewise, we employ the error correction models to examine the trade-off theory 
of Model (4) in Columns (1)–(3). We also include the financing deficit variables 
to Model (4) to jointly test the pecking-order and trade-off theories and the cor-
responding results are reported in Columns (4)–(6). Panel A, B, and C presents 
the empirical results of the error correction model for Full, Pre-reform, and 
Post-reform samples, respectively. 

We first examine the results for the Full sample in Panel A. The AR2 test, the 
Sargan test, and the Hansen test are all rejected at the 10% significant level in the 
DGMM and SGMM estimators, suggesting that the GMM estimation models are 
satisfactory. We find that coefficients on CTLR and LECT are both at the 1% 
significant level. Significant positive coefficients on CTLR indicate the existence 
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of short run effects of the target leverage ratio on actual leverage ratio. In other 
words, Chinese listed firms undertake swift short-run leverage adjustment to-
ward their target levels in response to any changes in such target levels with the 
corresponding speed rates varying from 0.693 to 0.827. On the contrary, the 
coefficients on leverage error correction term (LECT) range from 0.394 to 0.468, 
indicating that Chinese listed firms also rapidly correct the past deviation of 
their actual leverage ratios from the long-term equilibrium level, with about 40% 
of the divergence narrowing in the following fiscal year. According to the F test, 
we also significantly reject the null hypothesis that there are no differences be-
tween the two speeds of adjustment ( β ϕ= ). That is, Chinese listed firms adjust 
their leverage ratios toward the desired targets at asymmetric speed rates and 
they respond more rapidly to target leverage changes in the short run than to the 
deviation from the long-term target level in the last fiscal year. All these findings 
are consistent with those in the developed markets. For example, [14] observed 
that firms in UK, France, and Germany respond to the past divergence from 
target level with the adjustment speed ranging from 0.390 to 0.454 while their 
speeds of adjustment corresponding to target leverage changes appear to be 
more rapidly, ranging between 0.776 and 0.933. 

Columns (4)-(6) of Table 5 report the result of a modified version of Model 
(4) that is employed to jointly test both pecking-order and trade-off theories. We 
observe that the coefficients on CTLR and LECT marginally decrease in magni-
tudes but they remain economically and statistically significant. Furthermore, 
the coefficients on the financing deficit have similar magnitudes as those esti-
mated for the stand-alone pecking order model11 and again, they are economi-
cally insignificant. Overall, the error correction model provides further support 
for the trade-off theory against the pecking order theory as Chinese firms make 
dynamic adjustment towards target leverage, with stronger and faster response 
to changes in target leverage than to past divergence from target leverage. 

Compared with Pre-reform subsample shown in Panel B of Table 5, the coef-
ficients on LECT for the Post-reform subsample in Panel C are comparable for 
all six estimators. However, the coefficients on CTLR are much larger for 
Post-reform subsample for all estimators. For example, the coefficient β in col-
umn (6) is 0.253 for Pre-reform subsample and is 0.750 for Post-reform subsam-
ple. These results suggest that Chinese companies’ leverage ratios respond to 
their target (optimal) leverage changes much more promptly after the split-share 
reform of 2006. 

8. Conclusions 

We examine the trade-off and pecking order theories of capital structure using 
various methodologies in Chinese listed firms. We find strong evidence that is 
consistent with the trade-off theory: Chinese companies dynamically adjust to 

 

 

11For the sake of brevity, we do not present results for the stand-alone pecking order model. Howev-
er, these are available upon request. 
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their target leverage ratios. They adjust to their target leverage more rapidly 
when transactions costs are lower after the 2006 share structure reform. These 
results further support the applicability of dynamic partial adjustment models. 

This study has four main contributions to the literature. First, we adopt the 
error correction model (ECM) in the empirical tests to examine the target ad-
justment theory of capital structure of companies in a transition economic. The 
ECM allows us to examine both the short-run adjustment dynamics towards the 
long-run target leverage ratio and the long-run relationship between the actual 
leverage ratios and the target leverage ratio. Second, we employ various econo-
metric methods to estimate the regression models, i.e. fixed effect and the dy-
namic panel estimators (i.e. Difference GMM and System GMM) which may 
help reduce any bias that might result from the OLS estimation. Third, we not 
only examine the pecking-order and trade-off theories in isolation, but also nest 
the two theories in one single specification to examine one theory against the 
other for Chinese firms. Lastly, this is the first study to consider the impact of 
China’s recent economic structure reform on firms’ financing behavior. We find 
that Chinese firms adjust to target capital structure much faster in the Post-reform 
period than in the Pre-reform period. This result indirectly supports the dynam-
ic trade-off theory as transaction costs are important factors affecting the speed 
of adjustment to target leve rage. Overall, our results suggest that the dynamic 
trade-off theory can better explain the financing behavior of Chinese companies 
than the pecking order theory. 
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