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Abstract 
 

Examining the roles of costs of deviations from target leverage and costs of leverage 

adjustments, we find that firms in France, Germany, Japan, the UK, and the US 

asymmetrically adjust toward their target leverage. Firms’ adjustment speeds depend on their 

deviations from target leverage and financing gaps. Specifically, firms that have a financing 

deficit and are over-levered have the fastest adjustment speeds. Further, firms that tend to 

adjust more quickly toward target leverage have lower profitability and growth opportunities, 

fewer tangible assets and are smaller in size. Our results are consistent with the dynamic 

trade-off theory of capital structure.  
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I. Introduction 

 Recent themes in the capital structure literature have been whether firms have target 

leverage levels as well as the extent to, and the rate at which they adjust their leverage toward 

these levels (see Fama and French (2002), Flannery and Rangan (2006), Antoniou, Guney, 

and Paudyal (2008), Huang and Ritter (2009), among others). Testing the trade-off theory, 

which states that firms reach their optimal levels of leverage at the point at which marginal 

costs of debt financing (e.g., financial distress costs and agency costs) equal its marginal 

benefits (e.g., interest tax shields), these studies find that firms do not adjust their leverage 

toward their target in a continuous manner. Rather, as guided by the trade-off theory, they 

undertake partial adjustment due to the presence of costs arising from deviations from target 

leverage and costs associated with adjusting toward such targets (e.g., Flannery and Rangan 

(2006)). In this paper, we aim to provide evidence for firms’ asymmetric adjustments toward 

their target leverage through a cross-country empirical study that allows both of these costs to 

be considered. 

 There are two main motivations for this paper. First, most previous studies tend to 

assume that firms undertake leverage adjustments at a homogenous rate.1 However, recent 

research argues that costs of deviations from target leverage are relatively higher when firms 

are over-levered (i.e., with above-target leverage) than when they are under-levered (i.e., with 

below-target leverage), suggesting over-levered firms possibly have more incentives or are 

                                                 
 1 For example, Flannery and Rangan (2006) report a rather quick adjustment speed for US firms, with 

about one third of the deviations from target leverage filled within one year. This is economically much faster 

than the 7-17% range documented by Fama and French (2002). Largely consistent with Flannery and Rangan 

(2006), Lemmon et al. (2008) also find that on average, firms move toward their target leverage at the speed of 

around 25% per annum. Such apparent inconsistency could result from differences in the choice of data, model 

specifications, and/or econometric methods used (see Flannery and Hankins (2010) for a review). 
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under greater pressures to adjust toward target leverage than their under-levered counterparts 

(Byoun (2008)).  

 Byoun (2008) further suggests that deviations from target leverage alone may not fully 

explain firms’ target adjustment behavior since the presence of financing gaps also provides 

them with a convenient time to move toward their target leverage at low adjustment costs. 

This is largely consistent with the cash flow realization argument of Faulkender, Flannery, 

Hankins, and Smith (2010) that there may be significant sunk costs associated with large 

financing gaps which then reduce adjustment costs and translate to quicker adjustment. 

Additionally, we argue that in the presence of a financing deficit, firms tend to either have 

more incentives or be under greater pressures to move toward target leverage than when they 

experience a financing surplus which should then make them relatively more relaxed. In sum, 

it is expected that firms’ adjustment path toward target leverage is asymmetric, depending on 

whether they are under- or over-levered and/or whether they have a financing surplus or 

deficit.    

Second, recent international studies of capital structure show that the financial 

orientation of the economy in which firms operate has a significant impact on the sources of 

financing available to them and hence their target adjustment behavior (Antoniou et al. 

(2008), Mahajan and Tartaroglu (2008), De Jong, Kabir, and Nguyen (2008)). Antoniou et al. 

(2008) further show that firms’ adjustments toward target leverage are also dependent on the 

macroeconomic system. For example, more creditor-friendly bankruptcy laws, higher levels 

of ownership concentration, and closer relationships between firms and their banks may lead 

to firms’ relative preference for debt financing among firms in bank-oriented economies. 

However, this strand of research remains silent on how firms’ adjustment speeds may be 

asymmetrically determined by costs of deviations from target leverage and costs of 

adjustment toward such targets. 
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In this paper, we bring these two recent strands of the literature together and examine 

whether firms’ target adjustment behavior varies not only asymmetrically, depending on 

whether they have a financing surplus or deficit and/or whether they are over or under-levered 

but also whether it varies across different macroeconomic systems. In particular, we examine 

the capital structure decisions of firms in five countries - France, Germany, Japan (bank-

oriented economies) and the UK and the US (market-oriented economies) using asymmetric 

partial adjustment models of leverage that take into account costs of deviations from target 

leverage and adjustment costs. The integration of these two strands of research will enable us 

to duly consider the most relevant determinants of firms’ target adjustment behavior. 

In addition, we investigate several firm-specific characteristics that proxy for costs of 

deviations from target leverage and adjustment costs, which affect firms’ target adjustment 

behavior. Specifically, we allow for firms with differences in profitability, growth 

opportunities, asset tangibility, and firm size to have asymmetric adjustment toward target 

leverage (Drobetz, Pensa, and Wanzenried (2006) and Flannery and Hankins (2007)). For 

instance, profitable firms are likely to have relatively slower adjustment speeds because they 

tend to be relatively less levered and concerned about deviations from their target leverage as 

their profitability allows them to meet their debt obligations better. On the other hand, firms 

with low growth, low asset tangibility, and small firm size may face higher costs of deviations 

from target leverage and/or lower adjustment costs, thus possibly experiencing faster 

adjustment speeds than those with high growth, high asset tangibility, and large size. Our 

paper can be considered as the first attempt in the current literature to examine the impact of 

these variables on firms’ target adjustment behavior. 

Using Blundell and Bond’s (1998) system GMM estimator to consistently estimate 

two-stage asymmetric partial adjustment models, we find evidence that firms move toward 

their target leverage reasonably fast, with the speed of adjustment coefficients ranging from 
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0.392 (Japanese firms) to 0.509 (French firms).2 Importantly, we find an asymmetric pattern 

in firms’ adjustment speeds. When firms are over-levered, their estimated speed of adjustment 

coefficients range from 0.357 (Japanese firms) to 0.572 (French firms). However, when they 

are under-levered, these speeds range from 0.337 (US firms) to 0.469 (French firms). This 

finding is consistent with previous US evidence that over-levered firms have relatively more 

reason to be worried about deviations from their target leverage due to financial distress and 

bankruptcy costs as well as covenant restrictions while under-levered firms tend to be 

relatively more relaxed with their target adjustment decisions (Byoun (2008), Faulkender et 

al. (2010), among others).  

There is also evidence that firms with a financing deficit tend to move toward their 

target leverage faster than those with a financing surplus. While adjustment costs are 

relatively lower in the case of large financing gaps (Faulkender et al., 2010), firms with a 

financing deficit will have more incentives to visit capital markets to cover their financing 

gaps than in the presence of a financing surplus since sunk costs are likely to be more 

significant in that case. This is so because they are likely to have more incentives to undertake 

their investment opportunities through issues of new debt or equity, thus leaving relatively 

more room for them to get back to their target faster through adjusting the mix of debt and 

equity. The presence of above-target leverage makes its impact even more pronounced. 

Contrary to Byoun’s (2008) evidence for US firms, we find that adjustment speeds are fastest 

when firms have both a financing deficit and above-target leverage (from 0.593 (Japanese 

                                                 
 2 Our two-stage models involve estimating target leverage in the first stage and estimating the speeds of 

adjustment in the second (see Section II for details). Previous research estimates two-stage partial adjustment 

models using the OLS or fixed-effects estimators (e.g., Byoun (2008)), which are likely to produce biased 

coefficients in short dynamic panels with firm fixed effects. Hence, our paper is the first in the literature to adopt 

an appropriate estimator to estimate the speed of adjustment in two-stage models. 
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firms) to 0.797 (German firms)) and lowest when they experience both a financing surplus 

and below-target leverage.  

Using firms’ characteristics as potential proxies for leverage adjustment costs, we find 

that firms with low profitability, low growth, low asset tangibility and small firm size have 

faster adjustment speeds than those with the opposite characteristics. Further, we find that 

these characteristics tend to affect firms’ adjustment speeds more (less) significantly in the 

presence of a financing surplus and/or below-target leverage (a financing deficit and/or 

above-target leverage). These findings provide further evidence for firms’ asymmetric 

adjustment toward target leverage and have important implications about the relative 

importance of the determinants of firms’ adjustment paths toward their target leverage. 

The remaining of the paper proceeds as follows. Section II presents the empirical 

models and methodology. Section III describes our data and sample selection. Section IV 

interprets the empirical findings. Section V offers some concluding remarks. 

 

II. Empirical Models and Methodology 

A. A Symmetric Partial Adjustment Model of Leverage 

When firms adjust their leverage toward their targets, they need to take into account 

two major kinds of costs - costs of deviations from target leverage and adjustments costs. 

Their goal is to minimize the sum of these costs. Assuming that these costs are both quadratic 

and additive, the total costs related to leverage adjustments can be expressed as: 

(1) ( ) ( ) ,
2

1

2

1
*

−− −+−= ititititt DDbDDaC  

                                                         

where Ct is the total costs of leverage adjustments; *
itD  is the unobserved target leverage ratio; 

and Dit and Dit-1 are the leverage ratios for firm i at time t and t−1, respectively. Here, we 

measure Dit using market leverage, which is the ratio of the book value of total debt to the 
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sum of the market value of equity (firms’ market capitalization) plus the book value of total 

debt.3 a and b are the respective weights on the costs of deviations from target leverage and 

adjustment costs. To minimize Ct with respect to Dit, we derive the first-order derivative and 

set it equal to 0, as follows: 

(2) ( ) ( ) ,022 11
* =−−−=

∂
∂

−− itititit
it

it DDbDDa
D

C
 

or 

( ) ( ), 1
*

1 −− −
+

=− itititit DD
ba

a
DD  

which can be written as: 

(3) ( ),1
*

1 −− −=− itititit DDDD λ  

where )/( baa +=λ  represents the proportion of the actual leverage change, )( 1−− itit DD , to 

the desired movement toward target change, ( )1
*

−− itit DD .  Adding a constant and an error 

component, itu  to Equation (3), we obtain the standard partial adjustment model of leverage:  

(4) ( ) ,1
*

1 ititititit uDDDD +−+=− −− λα  

or, more compactly, 

(5) ,ititit uDevD ++=∆ λα  

where 1
*

−−= ititit DDDev . Note that in Equation (5), firms seek to partially close out 

deviations from target leverage over time in a symmetric manner, at a homogeneous speed of 

adjustment, λ . By definition, λ   is expected to lie between 0 and 1 with a higher value 

indicating a higher speed of adjustment.  

                                                 
3 In unreported robustness checks, we also consider book leverage, which is the ratio of the book value 

of total debt to the book value of total assets and obtain qualitatively similar results. 
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In Equation (5), *
itD  denotes the target leverage ratio that is unobserved but can be 

specified as a function of firms’ characteristics, as follows: 

(6) 
,'*

ititD x
∧∧

= β  

where 'β̂  is a vector of the parameters estimated from a fixed-effects regression of leverage 

on a vector of its determinants, xit: 

(7) .' ititit εD += xβ  

 
Here, we follow the literature (e.g. Antoniou et al. (2008)) and include in xit the following 

independent variables: profitability, growth opportunities, asset tangibility, firm size, effective 

tax rates, earnings volatility, dividend payouts, non-debt tax shields, and share price 

performance. εit is an error component that includes firm fixed effects and an i.i.d. error term. 

The firm fixed effects control for time-invariant unobservables, thus helping avoid the 

situation in which their effects vary systematically across firms and hence lead to biased 

coefficient estimates and standard errors (Peterson (2005)). 

In what follows, we briefly discuss the expected relations between the independent 

variables and target leverage. 

 Profitability. Both the pecking-order theory (Myers and Majluf (1984) and Myers 

(1993)) and the dynamic trade-off theory (Strebulaev (2007)) suggest a negative relation 

between firms’ profitability and leverage. Rajan and Zingales (1995), Antoniou et al. (2008), 

De Jong et al. (2008), among others document international empirical evidence in support of 

this view.  On the contrary, the agency theory states that since agency costs increase with free 

cash flow (Jensen (1986)), profitable firms should be more levered to alleviate these costs. 

 Growth opportunities. The free cash flow hypothesis states that low-growth firms 

should employ more leverage to mitigate the free cash flow problem (Jensen (1986)). 

Meanwhile, the debt overhang problem suggests that high-growth firms should use less 
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leverage to mitigate managers’ underinvestment incentives (Myers (1977)). In addition, as 

these firms are likely to experience more information asymmetries, they may have less access 

to debt markets. Such a negative relation has been empirically supported by Antoniou et al. 

(2008) and De Jong et al. (2008). On the contrary, in the spirit of the pecking order theory, as 

internal financing may be insufficient for firms to finance their growth opportunities, high-

growth firms may be relatively more levered.  

 Asset tangibility. As suggested by Jensen and Meckling (1976), better collaterals are 

likely to alleviate agency costs of debt since they may reduce the problem of asset 

substitution, thus allowing firms to depend more on leverage. The trade-off theory therefore 

proposes a positive relation between these and firms’ leverage. De Jong et al. (2008), 

Antoniou et al. (2008), among others report strong empirical evidence to support this view.  

Firm size. Since a large firm size tends to be associated with lower financial distress 

costs and fewer information asymmetries i.e., more stable asset bases and better transparency, 

big firms are likely to employ more leverage, as suggested by the trade-off theory (Jensen and 

Meckling (1976)).  Mao (2003), Flannery and Rangan (2006), Antoniou et al. (2008), and De 

Jong et al. (2008) find empirical evidence in line with that argument.  

Effective tax rates. The trade-off theory suggests that the presence of tax benefits of 

debt financing encourages firms to depend relatively more on leverage (Miller and Scholes 

(1978)). However, both Antoniou et al. (2008) and De Jong et al. (2008) do not find evidence 

in favor of that suggestion. 

Dividend payouts. In the spirit of the free cash flow hypothesis, dividend and debt can 

be used as substitutes for reducing the free cash flow agency problem. Hence, dividend and 

leverage may be inversely related (Jensen and Meckling (1976)). There has been 

contradictory empirical evidence on the impact of this variable. Rozeff (1982) and Antoniou 

et al. (2008) find that US firms’ dividend payout ratios are negatively correlated with their 
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leverage due to both agency and transaction costs. In contrast, Chang and Rhee (1990) find a 

positive relation between them when dividend tax rates are higher than those on capital gains.  

Non-debt tax shields. Non-debt tax shields can be substitutes for tax benefits from debt 

financing, implying firms with higher non-debt tax shields should be relatively less levered 

(DeAngelo and Masulis (1980)). Antoniou et al. (2008) find empirical evidence in support of 

such a negative relation among German, Japanese, and UK firms.  

Share price performance. The market-timing hypothesis states that firms’ capital 

structures are the cumulative results of their managers’ ability to time the equity market i.e. 

equity issues in times of overvaluation, suggesting a negative relation between firms’ share 

price performance and their leverage (Baker and Wurgler (2002)). Meanwhile, according to 

the inertia hypothesis (Welch, 2004), firms’ market leverage automatically drops when their 

stocks are performing well. Antoniou et al. (2008) empirically show that following a positive 

share price movement, firms’ leverage falls.  

Earnings volatility. According to the trade-off theory, firms with high earnings 

volatility are more likely to face with higher costs of debt financing and bankruptcy risk due 

to a relatively higher likelihood of not being able to meet debt obligations which results from 

the cyclical nature of their earnings (Bradley, Jarrell, and Kim (1984)). Hence, these firms are 

expected to have less leverage in their balance sheets. However, De Jong et al. (2008) find 

mixed evidence of its impact on firms’ target leverage while Antoniou et al. (2008) find its 

role not statistically significant.  

 

B. Asymmetric Partial Adjustment Models Conditional on Deviations from Target 

Leverage 

 As costs of deviations from target leverage may vary contingent on whether firms are 

over or under-levered (Byoun (2008)), the assumption by most of previous studies that 
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adjustment speeds should be homogeneous across all firms is irrelevant. Hence, the problem 

with Equation (4) is that is does not allow costs of deviations from target leverage to vary 

according to whether firms are over or under-levered. Over-levered firms may face relatively 

higher costs of deviations from target leverage i.e. financial distress costs than under-levered 

firms. This is so because they bear a higher possibility of breaching debt covenants when they 

exist, thus forcing them to revert back to their target leverage faster (Byoun (2008)). 

Similarly, firms which increase leverage are not likely to face with the same level of 

adjustment costs as those which reduce it. Specifically, over-levered firms may face lower 

adjustment costs than under-levered firms since they are likely to revert back to their target 

leverage levels via debt retirements which are arguably less costly than debt issues. To 

account for these, the total costs of leverage adjustment, Ct can be accordingly rewritten as: 

(8) ( ) ( ) ( ) ( )+≥−⋅−+<−⋅−= −−−− 0101 1
*2

1
*

21
*2

1
*

1 ititititititititt DDDDaDDDDaC  

( ) ( ) ( ) ( ),0101 1
*2

121
*2

11 ≥−⋅−+<−⋅− −−−− itititititititit DDDDbDDDDb  

where 1(.) is an indicator function that takes the value 1 if the underlying condition is true and 

takes the value 0 otherwise. To minimize Ct, we derive the following first-order condition: 
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which, after some arrangements, can be written as: 
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Adding a constant and an error component, itv  to this equation, we obtain an asymmetric, 

partial adjustment model, as follows: 

(11) ( ) ( ) ,1
*

21
*

111 it
b
ititit

a
ititititit vDDDDDDDD +−+−+=− −−− λλα  

or, more compactly, 
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(12) ,211 it
b
itit

a
ititit vDDevDDevD +++=∆ λλα  

where λ1 = a1/(a1+b1) and λ2 = a2/(a2+b2) represent the proportions of the actual leverage 

change to the desired movement toward target change, conditional on whether firms are over 

or under-levered. ( )01 1
* <−= −itit

a
it DDD  is a dummy variable that takes the value 1 if firms 

are over-levered and 0 otherwise. ( )01 1
* ≥−= −itit

b
it DDD  is a dummy variable that takes the 

value 1 if firms are under-levered and 0 otherwise.  

The two adjustment speeds, λ1 and λ2, should be in the 0 - 1 vicinity by definition. 

Further, as discussed above, over-levered firms should be relatively more concerned about 

their leverage position due to relatively higher costs of deviations from target leverage and 

lower adjustment costs. Hence, it is expected that .21 λλ >  

 

C. Asymmetric Partial Adjustment Models Conditional on Deviations from Target 

Leverage and Financing Gaps 

 In the spirit of Byoun (2008) and the cash flow realization argument of Faulkender et 

al. (2010), firms’ financing gaps can tell a lot about their target adjustment behavior since 

they determine the level of adjustment costs i.e. sunk costs. Specifically, due to the presence 

of sunk costs associated with large financing gaps, firms with a significant financing deficit or 

surplus may have faster adjustment speeds toward their target leverage. However, given a 

large financing deficit, they will be under greater pressure to cover the gap, especially when 

being under-levered. In contrast, contingent on having a large financing surplus, they will 

possibly have more incentives to utilize their surplus funding through closing out deviations 

from target leverage when being over-levered. Following Shyam-Sunder and Myers (1999) 

and Frank and Goyal (2003), a financing gap (henceforth FG) is defined as follows:  

(13) ,ititititit OCFWIDIVFG −∆++=  
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where OCFit stands for operating cash flows after interest and taxes; Iit is firms’ net 

investments; ∆Wit stands for the change in net working capital; and DIVit represents firms’ 

dividend payments. Equation (13) can be equivalently rewritten as:  

(14) ,itititit OSUFCDIVNCFFG −−=  

where NCFit stands for net cash flow - financing; CDIVit is cash dividends; and OSUFit 

represents other sources/uses - financing. Whenever values on CDIVit and OSUFit are missing, 

we set them to zero.4  

 Following the derivation of the asymmetric models in Equations (11) - (12), we can 

derive the following partial adjustment model of leverage, conditional on firms having either 

a financing surplus or a deficit:  

(15) ,432 it
d
itit

s
ititit wDDevDDevD +++=∆ λλα  

where s
itD  is a dummy variable equal to 1 in case of a financing surplus and 0 otherwise for 

firm i at time t. d
itD is a dummy variable equal to 1 in case of a financing deficit and 0 

otherwise for firm i at time t. Our hypothesis here is that when firms experience a financing 

deficit, they will have relatively more incentives to visit capital markets i.e. to either issue 

new debt or equity to finance their growth opportunities than when they have a financing 

surplus which should make them relatively more relaxed with their target adjustments. Hence 

it is likely that 43 λλ ≥ . 

 When we let firms’ deviations from target leverage interact with their financing gaps, 

Equation (15) can be rewritten as:  

(16) ( ) ( ) .87653 it
b
itit

d
it

s
it

a
itit

d
it

s
itit DDevDDDDevDDD ξλλλλα +++++=∆  

                                                 
 4 The definition of financing gaps by Equation (14) here is more suitable with Datastream data, given 

its availability and account structure. 
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A question arising from Equation (16) is that in the presence of both deviations from 

target leverage and financing gaps, which factor will be relatively more important and 

therefore needs to be considered first when firms are making their target adjustment 

decisions? In light of that question, we expect that deviations from target leverage will be 

generally considered first. In the spirit of the trade-off theory, the sign of deviations from 

target leverage directly determines how easy it is for firms to access external capital markets 

as it determines the level of financial distress costs for them. Over-levered firms may 

therefore find it relatively harder to visit capital markets and vice versa. However, financing 

gaps only determine whether it is necessary to visit these markets or not. Taking both 

deviations from target leverage and financing gaps into consideration, it can therefore be 

reasonably concluded that firms likely experience fastest adjustment speeds when having both 

above-target leverage and a financing deficit i.e., 5λ  is the highest coefficient. 

 

D. Asymmetric Partial Adjustment Models Conditional on Deviations from Target 

Leverage, Financing Gaps and Transition Variables 

 In addition to deviations from target leverage and financing gaps, major determinants 

of firms’ target leverage i.e. profitability, growth opportunities, asset tangibility, and firm size 

may also have significant impacts on costs of deviations from target leverage and adjustment 

costs, hence adjustment speeds (Drobetz et al. (2006) and Flannery and Hankins (2007)). For 

example, in the spirit of the pecking order theory and the dynamic trade-off theory, less 

profitable firms are likely to be over-levered. In addition, they may also experience a 

financing deficit. As a result, these firms are likely to be subject to higher costs of deviations 

from target leverage and relatively lower adjustment costs, thus implying faster adjustment 

speeds. Meanwhile, firms with fewer tangible assets are likely to move faster toward their 

target leverage due to higher costs of deviations from target leverage as they will have less 
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value in case of liquidation (Mao (2003) and Flannery and Rangan (2006)). That is almost the 

same story with small firms. Being subject to higher financial distress costs and more 

information asymmetries, small firms are likely to experience higher costs of deviations from 

target leverage.  

 The story for low-growth firms is somewhat more complicated. As discussed earlier, 

since low-growth firms tend to employ relatively more leverage to mitigate the free cash flow 

problem, it is likely that over-levered firms may be relatively more popular among those 

within this group. Unreported results do support this argument. As a result, low-growth firms 

may have more concerns about deviations from target leverage which then are translated into 

faster adjustment speeds. Therefore, if we allow Equations (12), (15), and (16) to interact with 

these transition variables, they can accordingly be rewritten as:  

(17) ,211 it
H
itit

L
ititit uDDevDDevD +++=∆ ϕϕγ

 

(18) ( ) ( ) ,43212 it
b
itit

H
it

L
it

a
itit

H
it

L
itit DDevDDDDevDDD υφφφφγ +++++=∆

 

(19) ( ) ( ) ,87653 it
d
itit

H
it

L
it

s
itit

H
it

L
itit DDevDDDDevDDD ωφφφφγ +++++=∆

 

where L
itD  is a dummy variable equal to 1 if firm i at time t−1 has low profitability, low 

growth, low asset tangibility, or small size, respectively and 0 otherwise.5 H
itD  is a dummy 

variable equal to 1 if firm i at time t−1 has high profitability, high growth, high asset 

tangibility, or large size, respectively and 0 otherwise.  

                                                 
 5 We lag these transition variables by one period since firms’ fundamentals are reported at the end of 

the year. Hence, their statuses may affect their leverage decisions in the next accounting period. More 

importantly, by lagging these variables, we can avoid the situation in which they contemporaneously determine 

firms’ target leverage which then gives rise to the endogeneity problem since firms’ estimated target leverage is 

used to construct the variable of deviations from target leverage Devit in the second estimation stage. 
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Profitability. Both the pecking-order theory and the dynamic trade-off theory predict a 

negative relation between firm’s profitability and leverage. This implies that profitable firms 

tend to be less levered than otherwise. In addition, these firms may also serve their debt 

obligations better due to more available internal funding. As a result, they are likely to be 

relatively more relaxed with their target adjustment decisions i.e. experience relatively slower 

adjustment speeds. On the contrary, as discussed earlier, since low profitability tends to be 

associated with above-target leverage and a financing deficit, less profitable firms may move 

toward their target leverage faster when significant sunk costs are likely prominent in the 

presence of large financing gaps in the spirit of Faulkender et al. (2010). 

Growth opportunities. High-growth firms are expected to employ relatively less 

leverage for the trade-off theory suggests a negative relation between growth opportunities 

and the level of financial distress costs since high-growth firms are more likely to fail. 

Moreover, due to information asymmetries, firms tend to issue equity in the first instance 

when overvaluation eventually results in higher expected growth. Our hypothesis therefore is 

that low-growth firms may be relatively more levered. Their need to employ leverage to 

mitigate the free cash flow problem further confirms this prediction. Hence, these firms may 

have more concerns about financial distress costs associated with their leverage position i.e. 

move faster toward their target leverage. In addition, low-growth firms’ tendency to be 

relatively more active in debt markets may also suggest that they are subject to relatively 

lower adjustment costs when making target adjustment decisions. 

Asset tangibility. Tangible assets enable firms to have more access to debt markets as 

they serve as collaterals better (Hovakimian et al. (2004) and Leary and Roberts (2005)). This 

is in line with Benmelech, Garmaise, and Moskowitz (2005) that higher asset liquidation 

value is associated with greater loan size, lower interest rates, and longer maturities and 

durations. However, this does not necessarily imply that firms with high asset tangibility 
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should be more concerned about their leverage position. Instead, firms with low asset 

tangibility should do that since according to Mao (2003) and Flannery and Rangan (2006), 

they are likely to have less value in case of liquidation. Moreover, due to their lower collateral 

quality, lenders are likely to apply higher interest rates, making debt financing relatively more 

expensive. These together suggest that firms with low asset tangibility will be under relatively 

greater pressure to make leverage adjustments i.e. to move faster toward their target leverage.  

Firm size. It is likely that big firms will experience relatively slower adjustment 

speeds since they tend to have more access to capital markets and hence be more relaxed with 

their target adjustment decisions (Titman and Wessels (1988) and Johnson (1998)). This is so 

because they are likely to have better ability to negotiate with lenders and credit ratings when 

banks consider firm size as one of the proxies for their creditability. 

 

E. Testing Procedure 

To sum up our empirical strategy, we employ a two-step estimation approach. In the 

first step, we adopt the fixed-effects estimator to estimate firms’ target leverage, as specified 

by Equation (6). Firms’ adjustment speeds then are estimated as specified by Equations (5), 

(12), (15), (16), (17), (18), and (19). In this second stage, we employ the system Generalized 

Methods of Moments estimator (SYS-GMM), as guided by Blundell and Bond (1998). By 

using instruments in first-differences for equations in levels and instruments in levels for 

equations in first-differences, this method controls for unobserved individual specific 

heterogeneity and partially retains variations among firms, thus yielding more asymptotically 

consistent estimations in presence of heteroscedasticity and serial correlation which tends to 

be prominent in a short panels with highly persistent series i.e. leverage than the traditional 

GMM method (Arellano and Bond (1991)).  
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Put it differently, under the SYS-GMM method, both lagged first-differences and 

lagged levels instruments are included, thus giving room for the exploitation of additional 

moment conditions i.e. the orthogonal conditions which exist between the errors and 

regressors’ lagged values. Specifically, in our models, lagged ∆Devit is employed as 

instruments in levels equations for Devit by requiring that E(∆Devit uit) = 0. This is obviously a 

much weaker requirement than requiring E(Devit uit) = 0 and hence leads to additional 

moment conditions. In dynamic panel models, the method is claimed to perform well when 

series are highly persistent i.e. λ is close to 1 and hence result in a significant fall in the finite 

sample bias. The validity of the set of instruments used in the SYS-GMM method is examined 

by the AR2 test, which is a test for no second-order serial correlation with the error term.  

 

III. Data, Sample Selection and Descriptive Statistics 

Our sample includes firm-year data from 1980 to 2007 collected from the Worldscope 

database for five countries, namely France, Germany, Japan, the UK, and the US. Since we 

estimate a series of dynamic panel data models using SYS-GMM, we require that firms have 

at least five consecutive annual observations (Arellano and Bond, 1991). We exclude 

financial firms (with SIC code I from 6000 to 6999) and utility firms (with SIC code I from 

4000 to 4999) from the sample as these firms are likely to be heavily regulated and hence 

have different financing behaviors. All variables of interest are winsorized at 0.5 and 99.5% 

to eliminate any unexpected effects by outliers. Finally, the final data set consists of 9,034 

firms with 78,108 firm-year observations.  

TABLE 1 summarizes the number of firms and firm-year observations available for 

each country and provides a statistics description for the variables of interest i.e. regressors in 

the estimation of firms’ target leverage.  

[TABLE 1 about here] 
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The results show that firms in bank-oriented economies have higher leverage ratios (in 

terms of both book- and market-based) than their counterparts in market-oriented economies 

with Japanese firms having the highest leverage ratios (0.236-0.335), followed by French and 

German firms. This is consistent with the conclusion by Fukuda and Hirota (1996) and 

Antoniou et al. (2008) that firms with closer relationships with banks tend to be relatively 

more levered for it is relatively easier for them to obtain debt financing from these banks at 

relatively lower costs. The relatively lower leverage ratios observed for UK and US firms can 

be explained by the lower level of ownership concentration among these firms and their 

looser relationships with their banks (La Porta et al. (1997) and (1998)). In addition, as 

suggested by Rajan and Zingales (1995), the difference in tax rates between these two groups 

may also throw light into their different leverage levels. Particularly, tax-exempt investors in 

bank-oriented economies may be more tax advantaged than those in market-oriented 

economies. This is consistent with the relatively lower level of effective tax rates among UK 

and US firms. Besides, the difference in their bankruptcy laws may also come into play. On 

average, these laws in bank-oriented economies tend to be more creditor-friendly while those 

in market-oriented economies are generally more management-friendly. 

The market-to-book ratios (i.e. growth opportunities) are highest among UK and US 

firms, somewhat implying the market orientation for firms in these two countries. This may 

suggest that equity capital markets are generally more important for them than for those in 

bank-oriented economies.  

Except for Japanese firms, firms in other bank-oriented economies have relatively 

lower asset tangibility than do their capital market-based counterparts. This is probably the 

result of their especially close relationships with their banks which then enable them to have 

better access to debt markets without having a lot of tangible assets as collaterals in place. It 



20 
 

also seems that firms in bank-oriented economies on average are larger than those in market-

oriented economies. In the spirit of the trade-off theory, bigger firm size implies better access 

to debt financing sources for those firms in bank-oriented economies, further explaining their 

relatively higher levels of leverage. 

German firms have the highest dividend payout ratios, followed by Japanese, UK, 

French, and US firms. This is agreeable to the nature of the tax system in each individual 

country in the sample. For example, the German tax system generally discourages internal 

equity so it imposes relatively lower rates on dividend payments, resulting in firms there 

finding it more beneficial to increase dividend payments. This is almost the same story with 

the Japanese system. In the UK, prior to 1997, dividend payments were largely encouraged. 

However, the system then began to favor firms’ earnings retention. Meanwhile, in both 

France and the US, their tax systems have consistently been in favor of earnings retention, 

explaining why dividend payout ratios are lowest among firms in these countries. In brief, tax 

considerations have an important role in firms’ dividend policies, in line with their ultimate 

goal of wealth maximization for their shareholders.  

Earnings volatility is generally higher among firms in market-oriented economies, 

throwing some light into why they have to be relatively more conservative with their 

financing policies and employ less leverage in their capital structures. 

 

IV. Empirical Results 

A. Target Leverage Estimations  

  TABLE 2 below reports the fixed-effects estimation results for target leverage, as 

specified by Equation (7). Our results suggest that firms’ target leverage behaviors can be best 

explained by the trade-off theory. First, there is strong evidence of a negative relation between 

profitability and leverage for firms across all countries in the sample, which is consistent with 
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the pecking order theory as well as the dynamic trade-off theory. This finding is in line with 

Antoniou et al. (2008) and De Jong et al. (2008) that profitable firms tend to depend relatively 

more on internal financing to avoid financial distress costs and adjustment costs associated 

with external financing. The magnitude of the impact is relatively more significant among 

firms in bank-oriented economies, suggesting that firms’ profitability tends to have more 

influence on their decisions to visit debt markets and implying their relative preference for 

debt financing in these countries. In addition, this finding also has an interesting implication 

about the relatively closer relationships between firms in bank-oriented economies and their 

banks which result in profitability having relatively more pronounced impact on their 

decisions to visit debt markets. On the contrary, with firms in market-oriented economies, 

equity markets are relatively more important financing sources.  

[TABLE 2 about here] 

 In support of the trade-off framework, there is consistent evidence across firms in the 

five countries in the sample that growth opportunities are inversely related to firms’ leverage. 

Similar to profitability, the effect of growth opportunities is relatively more pronounced 

among firms in bank-oriented economies, especially Japanese firms, suggesting that the cash 

flow hypothesis generally works better with them. Overall, this finding is consistent with the 

empirical evidence reported by Antoniou et al. (2008). The fact that the impact of firms’ 

growth opportunities on their target leverage is most pronounced among Japanese firms has 

important implication about the close nature of the relationships between them and their 

banks and hence their preference for debt financing. Their relative preference for debt 

financing makes their decisions to visit corporate debt markets relatively more sensitive to the 

status of their growth opportunities due to the free cash flow and underinvestment problems. 

 Asset tangibility has a statistically and economically significant impact on firms’ 

leverage across all countries in the sample, in line with the prediction by the trade-off theory 
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and the empirical evidence reported by Antoniou et al. (2008) and De Jong et al. (2008). 

Similar to profitability and growth opportunities, the impact is particularly more pronounced 

among firms in bank-oriented economies, especially Japanese firms, further confirming their 

relative preference for debt financing. These firms’ preference for debt financing then leads to 

the situation in which the quality of their collaterals has relatively more impact on their 

decisions to visit debt markets. 

 The consistently positive impact of firm size on firms’ target leverage in all countries 

lends support to the trade-off theory and previous empirical evidence. However, the role of 

effective tax rates on firms’ target leverage is only prominent among German, UK, and US 

firms. The negative coefficients of effective tax rates on these firms are contrary to the trade-

off theory that high-tax-rate firms tend to depend relatively more on debt financing (Graham 

(1996)). One possible explanation for this is that less levered firms are subject to higher 

effective tax rates though it remains unclear why they do not adjust their leverage to reduce 

taxes. Meanwhile, effective tax rates do not seem to have any impact on French and Japanese 

firms’ leverage. According to Antoniou et al. (2008), the inconsistency in the effect of 

effective tax rates on firms’ target leverage may be caused by the invariations in corporate tax 

rates across firms. In addition, Mackie-Mason (1990) suggests that as firms’ leverage is the 

cumulative result of separate decisions over time and tax shields tend to have very little effect 

on firms’ marginal tax rates, it is hard to empirically prove the impact of effective tax rates on 

firms’ target leverage. 

The effect of dividend payouts on firms’ target leverage in all countries (except for 

firms in the UK) is both statistically and economically insignificant. This finding is largely 

similar to that reported by Antoniou et al. (2008). As suggested by Blundel, Bond, Devereux 

and Schiantarelli (1992), dividend payouts are likely to be endogenously determined.6  

                                                 
 6 For a more detailed discussion on this variable, refer to Antoniou et al. (2008). 
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The coefficients on non-debt tax shields are statistically significant and positive 

among French, Japanese, and UK firms, inconsistent with the idea of the trade-off theory that 

firms with higher non-debt tax shields should employ less leverage. However, according to 

Mao (2003), this is probably due to the fact that depreciation of tangible assets composes the 

major part of their non-debt tax shields, suggesting higher asset tangibility for these firms.  

Consistent with the empirical evidence reported by Antoniou et al. (2008), the 

coefficients on share price performance are significantly negative across firms in all countries 

in the sample. This finding is consistent with the market timing hypothesis (Baker and 

Wurgler (2002)) that firms’ leverage is the result of managers’ attempt to time the equity 

market. In addition, it may be also agreeable to the inertia hypothesis that firms’ leverage 

tends to automatically fall during periods of impressive stock performance (Welch (2004)). 

Similar to Antoniou et al. (2008), there is no clear distinction in the effect of this variable 

between firms in bank-oriented economies and their counterparts in market-oriented 

economies (except for US firms). Managers’ attempt to time the equity market is therefore 

likely prominent in all countries, regardless of their institutional, economic, and legal 

backgrounds.  

Finally, similar to Antoniou et al. (2008), we find that the coefficient on earnings 

volatility is economically insignificant across firms in all countries in the sample. Our data 

seems not to support the trade-off theory and the empirical evidence reported in the current 

literature that firms with higher earnings volatility should depend relatively less on debt 

financing due to relatively higher financial distress costs for them and vice versa. It is 

however consistent with the evidence reported by Leary and Roberts (2005) that firms’ 

earnings volatility has little to do with their target leverage. 

Overall, our results suggest that both the magnitude and direction of traditional 

determinants of capital structures on firms’ leverage are generally in line with the trade-off 
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theory and previous empirical evidence, with the exception of effective tax rates, dividend 

payouts, and earnings volatility. More importantly, there is evidence of firms’ well-defined 

target leverage, as suggested by the trade-off theory.7 

 

B. Symmetric Adjustments toward Target Leverage 

 TABLE 3 reports the SYS-GMM estimation results for the symmetric and asymmetric 

partial adjustment models specified by Equations (5) and (12), respectively. The results for 

the symmetric model contained in Columns (1), (3), (5), (7) and (9) show that, on average, 

firms in France, Germany, Japan, the UK and the US move toward their target leverage at 

reasonably fast speeds, ranging from 0.392 (Japanese firms) to 0.509 (French firms). This 

indicates that firms in these five sample countries can close out deviations from their target 

leverage between two and three years. Hence, this finding provides strong evidence for the 

trade-off theory and is generally consistent with previous empirical evidence (e.g. Flannery 

and Rangan (2006), Antoniou et al. (2008) and Byoun (2008)).  

[TABLE 3 about here] 

Our results also reveal that firms in bank-oriented economies (except for Japan) tend 

to adjust toward their target leverage at relatively faster speeds than those in market-oriented 

                                                 
 7 We also run a pooled regression to examine the effects of countries’ macroeconomic orientation on 

firms’ target leverage. We include institutional factors such as anti-director rights, creditor rights, rule of law, 

and ownership concentration (La Porta et al. (1997 and 1998)) as well as macroeconomic variables such as the 

GDP growth rate, term structure of interest rates, and equity premium. The results on the impact of firms’ 

fundamentals on their target leverage are generally consistent with previous results with profitability and share 

price performance (firm size) having negative (positive) impacts on firms’ target leverage. The estimated 

coefficients for all the macroeconomic variables have the expected signs but are mostly insignificant (except for 

the term structure of interest rates and creditor rights). 
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economies.8 Since these former firms rely relatively more on leverage, they are potentially 

subject to higher financial distress costs than others (Byoun (2008)). Consequently, they are 

likely to be under greater pressures to adjust toward their target leverage.  Further, German 

and French firms have close relationships with banks, which make it easier and less costly for 

them to undertake leverage adjustments, which should then be interpreted into faster 

adjustment speeds. 

 

C. Asymmetric Adjustments toward Target Leverage Conditional on Having 

Above- or Below-Target Leverage 

 The results for the asymmetric partial adjustment model reported in Columns (2), (4), 

(6), (8) and (10) of TABLE 3 support our prediction that over-levered firms adjust 

significantly faster toward their target leverage than under-levered firms (except for Japanese 

firms). Specifically, firms with above-target leverage in France, Germany, the UK and the US 

have adjustment speeds of 0.572, 0.556, 0.536 and 0.481, respectively while those with 

below-target leverage have their adjustment speeds of 0.469, 0.382, 0.368 and 0.371, 

respectively. The difference between the adjustment speeds for under- and over-levered firms 

is both statistically and economically significant, as indicated by the F-test. Specifically, 

French, German, UK and US firms adjust toward their target leverage at speeds of about 14% 

faster when they are over-levered than when they are under-levered. 

There are two major possible explanations on why over-levered firms have faster 

adjustment speeds than under-levered firms. First, financial distress costs for over-levered 

firms are possibly higher since they bear a higher possibility of breaching debt covenants 

                                                 
 8 This is probably due to the especially close nature of the relationship between Japanese firms and their 

banks, as documented earlier. Japanese firms may be among most relaxing firms when making target adjustment 

decisions regardless of their heavy dependence on debt financing. 
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when they exist, thus forcing them to revert back to their target leverage faster (Byoun 

(2008)). Second, over-levered firms may face lower adjustment costs than under-levered 

firms since they are likely to revert back to their target leverage levels via debt retirements 

which are arguably less costly than debt issues.9 Overall, facing with potentially higher costs 

of deviations from target leverage and lower adjustment costs, over-levered firms need to 

move toward their target leverage faster than otherwise. 

 

D. Asymmetric Adjustments toward Target Leverage Conditional on Having a 

Financing Surplus or Deficit 

 TABLE 4 reports the estimation results for Equations (15) and (16) that model 

asymmetric adjustments conditional on firms’ financing gaps. The results in Columns (1), (3), 

(5), (7) and (9) show that firms with a financing deficit have significantly faster adjustment 

speeds (from 0.453 (US firms) to 0.609 (French firms)) than those with a financing surplus. 

These latter firms adjust relatively more slowly toward their target leverage (from 0.328 

(Japanese firms) to 0.438 (French firms)). Hence, on average, firms with a financing deficit 

move toward their target leverage at speeds of approximately 20% faster than those with a 

financing surplus (except for US firms as the difference between the two group in this country 

is only about 8%). This finding is in stark contrast with Byoun’s (2008) recent evidence on 

US firms and lends support to our prediction that firms with a financing deficit may have 

relatively more incentives to cover their financing gaps while those with a financing surplus 

tend to be relatively more relaxed with their target adjustment behavior.10 

                                                 
 9 In addition to these two major reasons, unreported results show that firms with above-target leverage 

are likely to have a financing deficit, which creates relatively more incentives for them to adjust. This issue is 

further discussed in subsequent sections. 

 10 Byoun’s results may be driven by his choice of model specifications. In addition, he also remains 

largely silent on why firms with a financing surplus should adjust faster toward their target leverage in the 
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[TABLE 4 about here] 

 In Columns (2), (4), (6), (8) and (10), we examine how firms with different financing 

gaps undertake leverage adjustments, controlling for their positions in relation to their target 

leverage. The results show that the presence of above-target leverage makes the impact of a 

financing deficit on firms’ adjustment speeds more pronounced. Importantly, when firms 

experience both above-target leverage and a financing deficit, their adjustment speeds become 

the quickest, ranging from 0.593 (Japanese firms) to 0.797 (German firms). These estimated 

adjustment speeds are statistically faster than these for firms with above-target leverage and a 

financing surplus or those with below-target leverage and a financing deficit (with the 

exception of Japanese firms). 

 Conditional on having below-target leverage, firms do not have statistically different 

adjustment speeds when they have a financing deficit or surplus (except for Japanese and US 

firms). One possible explanation for this finding is that in the presence of below-target 

leverage, firms are relatively more relaxed with their target adjustment decisions and hence 

financing gaps have relatively less impact on their adjustment mechanisms. Similarly, 

conditional on having a financing surplus, their adjustment speeds do not statistically differ 

between over-levered and under-levered firms (with the exception of Japanese and US firms). 

Overall, our results for Equations (15) and (16) support our hypothesis that firms with above-

target leverage and/or a financing deficit either have relatively more incentives or find it more 

compulsory to adjust quickly toward their target leverage than do the remaining firms. Our 

results with regard to deviations from target leverage are generally consistent with Byoun 

(2008). However, those with regard to financing gaps are contrary to Byoun’s - firms with 

below-target leverage and/or a financing surplus tend to be more relaxed with their target 

                                                                                                                                                         
presence of lower adjustment costs and costs of deviations from target leverage since the presence of a financing 

surplus tends to be associated with below-target leverage.  
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adjustment decisions and hence undertake slower leverage adjustments. Our data fails to 

support our earlier prediction that in the presence of both costs of deviations from target 

leverage and adjustment costs, firms will generally take into account costs of deviations from 

target leverage first since they directly shape their ability to access debt markets while their 

financing gaps only determine whether it is necessary to visit these markets. 

 The next sections reports firms’ adjustment speeds when their deviations from target 

leverage and financing gaps are interacted with firms’ major determinants of target leverage 

which act as proxies for costs of deviations from target leverage and adjustment costs.  

 

E. Asymmetric Adjustments toward Target Leverage Conditional on Profitability 

 TABLE 5 reports the results for three asymmetric adjustment models based on 

Equations (17), (18), and (19) conditional on firms having either low or high profitability. The 

results in Columns (1), (4), (7), (10), and (13) support our earlier prediction that across firms 

in all the five countries in our sample, less profitable firms adjust toward their target leverage 

faster than more profitable ones. As discussed earlier, less profitable firms tend to be more 

levered than otherwise. In addition, these firms may also have less ability to serve their debt 

obligations due to less available internal funding. As a result, they are likely to be relatively 

more concerned about their target adjustment decisions i.e., experience relatively faster 

adjustment speeds. Besides, less profitable firms are more likely to experience a financing 

deficit which is associated with the presence of sunk costs and above-target leverage, faster 

adjustment speeds can be reasonably expected.11 In contrast, more profitable firms enjoy 

financial flexibility and tend to be relatively more relaxed with their target adjustment 

decisions so that their leverage adjustments take place at slower speeds.  

                                                 
11 Indeed, unreported results show that low profitability tends to be associated with a financing deficit 

and above-target leverage. 
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[TABLE 5 about here] 

 The results in Columns (2), (5), (8), (11), and (14) reveal the asymmetric adjustment 

mechanisms of firms experiencing above- or below-target leverage and low or high 

profitability. Conditional on having above-target leverage, less profitable firms do not always 

have statistically different adjustment speeds from their more profitable counterparts (except 

for UK and US firms).12 This finding suggests that when firms experience above-target 

leverage, they may have little choice but to reduce it and revert back to their target levels, 

regardless of their profitability statuses. However, we find an opposite pattern in the presence 

of below-target leverage as in that situation less profitable firms adjust much faster (from 

0.584 (Germany firms) to 0.691 (French firms)) than more profitable ones. Since under-

levered firms may be relatively more relaxed with their target adjustment decisions, costs of 

deviations from target leverage and adjustment costs as proxied by their profitability status 

can be reasonably expected to have a more pronounced impact on their adjustment speeds. 

 In Columns (3), (6), (9), (12) and (15) of TABLE 5, we examine the asymmetric 

adjustment mechanism for firms with different financing gaps and profitability statuses. 

Conditional on having a financing deficit, firms with low and high profitability do not always 

have significantly different adjustment speeds (except for French and US firms). In contrast, 

conditional on having a financing surplus, less profitable firms adjust at statistically faster 

speeds than more profitable ones. These results suggest that when firms experience a 

financing deficit, they are likely to be under greater pressure to make leverage adjustments, 

regardless of their profitability statuses. In the presence of a financing surplus, however, they 

are likely to be more relaxed with their target adjustment decisions so that adjustment costs, 

                                                 
 12 Since UK and US firms tend to be relatively less levered and less dependent on debt financing than 

their counterparts in bank-oriented economies, being over-levered may have relatively less to do with their 

profitability statuses. 
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as proxied by their profitability statuses, become relatively more relevant and significantly 

affect their adjustment mechanisms.  

 Overall, we find that profitability has an important impact on firms’ adjustment paths 

toward target leverage with less profitable firms adjusting significantly more quickly toward 

their target leverage than more profitable ones. However, when we control for firms’ 

positions in relation to their target leverage and sunk costs associated with financing gaps, the 

impact of profitability on leverage adjustments becomes less significant. Put it differently, 

firms’ profitability statuses matter relatively less when they have above-target leverage and/or 

a financing deficit. 

 

F. Asymmetric Adjustments toward Target Leverage Conditional on Growth 

Opportunities 

 TABLE 6 reports the results from Equations (17), (18), and (19) contingent on firms’ 

growth opportunities. Estimation results in Columns (1), (4), (7), (10), and (13) support our 

earlier hypothesis as except for German firms, low-growth firms tend to adjust relatively 

faster (from 0.480 (Japanese and US firms) to 0.626 (French firms)). Unreported results show 

that similar to less profitable firms, these firms tend to be over-levered, suggesting relatively 

higher costs of deviations from target leverage for them. In addition, low-growth firms are 

also more active in debt markets, thus making their target adjustment decisions mostly 

through debt as a relatively source of financing. These together then are interpreted into 

relatively faster adjustment speeds for those firms. 

[TABLE 6 about here] 

 When deviations from target leverage are taken into account, as reported in Columns 

(2), (5), (8), (11) and (14), there is evidence that conditional on having above-target leverage, 

high-growth firms have faster adjustment speeds (from 0.620 (US firms) to 0.774 (UK firms)) 
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(except for French and Japanese firms), which is in conflict with the above results and our 

earlier prediction that low-growth firms should experience faster adjustment speeds. One 

possible explanation is that the presence of above-target leverage increases firms concerns 

about financial distress costs associated with growth opportunities among high-growth firms 

even when they are relatively less levered as suggested by the trade-off theory.  

 On the contrary, conditional on having below-target leverage, low-growth firms move 

faster toward their target leverage than high-growth firms. Specifically, low-growth firms 

adjust at speeds ranging from 0.564 (Japanese firms) to 0.717 (French firms), compared with 

the 0.240 (UK firms) – 0.404 (Japanese firms) vicinity of high-growth firms. This is 

consistent with our previous finding that these firms tend to be subject to higher financial 

distress costs associated with being over-levered and lower adjustment costs. 

 The asymmetric impact of financing gaps and growth opportunity statuses is reported 

in Columns (3), (6), (9), (12) and (15) of TABLE 6. Conditional on having a financing 

surplus, low-growth firms always move faster toward their target leverage than high-growth 

firms. Nevertheless, conditional on having a financing deficit, such a clear pattern no longer 

exists. Low-growth firms do not always faster than their high-growth counterparts (with the 

exception of French and US firms). This finding is in line with our initial prediction that firms 

with a financing deficit are likely to either have more incentives or find it relatively more 

compulsory to make adjustments to their leverage, regardless of the status of their growth 

opportunities.  

 In brief, our findings suggest that firms’ growth opportunities do matter when firms 

make adjustments to their leverage. Being subject to higher costs of deviations from target 

leverage and lower adjustment costs, low-growth firms tend to experience faster adjustment 

speeds, except for the situation when firms are having a financing deficit. The presence of 

above-target leverage somewhat mitigates this mechanism, resulting in more concerns about 
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financial distress costs associated with being over-levered and thus faster adjustment speeds 

among high-growth firms. 

 

G. Asymmetric Adjustments toward Target Leverage Conditional on Asset 

Tangibility 

 TABLE 7 reports the results from Equations (17), (18), and (19) conditional on firms’ 

asset tangibility. The results in Columns (1), (4), (7), (10), and (13) support our hypothesis 

that firms with low asset tangibility should be more concerned about deviations from target 

leverage. There is evidence that firms with low asset tangibility adjust faster (from 0.443 

(Japanese firms) to 0.631 (French firms)) than those with more tangible assets (from 0.397 

(Japanese firms) to 0.454 (French firms)). 

[TABLE 7 about here] 

 Firms with low asset tangibility should be more concerned about deviations from 

target leverage as they are likely to have less value in case of liquidation. Moreover, due to 

their lower collateral quality, lenders are likely to apply higher interest rates. As a result, these 

firms may find it relatively more compulsory to move back to their target leverage. 

 The impact of the interaction between deviations from target leverage and the status of 

asset tangibility on firms’ adjustment speeds is reported in Columns (2), (5), (8), (11), and 

(14). In the presence of above-target leverage, with the exception of UK firms, adjustment 

speeds range from 0.447 (Japanese firms) to 0.698 (French firms) for firms with relatively 

fewer tangible assets, statistically faster than those for firms with relatively more tangible 

assets (from 0.364 (Japanese firms) to 0.496 (French firms)). The same pattern is also found 

among firms in the under-levered group (with the exception of Japanese firms). One possible 

candidate why the impact of asset tangibility is always consistent even in the presence of 

above-target leverage is that as one of the most important determinants of firms’ target 
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leverage, asset tangibility i.e. collateral quality directly determines firms’ access to debt 

markets, costs of debt financing, and the level of financial distress costs. As a result, the fact 

that they have fewer tangible assets in place is still likely to lead to similar concerns about 

financial distress costs as when they are over-levered. 

 Conditional on having a financing surplus, as shown in Columns (3), (6), (9), (12), and 

(15), adjustment speeds of firms with low asset tangibility are significantly higher than these 

of firms with high asset tangibility. However, in the presence of a financing deficit, unlike 

French, German, and US firms, firms with low asset tangibility in Japan and the UK do not 

statistically move faster toward their target leverage than those with high asset tangibility.  

Overall, these findings further confirm our prediction that firms’ levels of asset tangibility 

which act as proxies for their costs of deviations from target leverage and adjustment costs are 

relatively less relevant in the presence of a financing deficit. 

 

H. Asymmetric Adjustments toward Target Leverage Conditional on Firm Size 

 TABLE 8 reports the results for three asymmetric adjustment models based on 

Equations (17), (18), and (19) contingent on firms’ size. The results in Columns (1), (4), (7), 

(10), and (13) are supportive of our initial hypothesis that small firms will generally be found 

having faster adjustment speeds (from 0.487 (US firms) to 0.643 (French firms)) in spite of 

the evidence in the current literature that these firms tend to employ relatively less leverage on 

their balance sheets. This is so because financial distress costs related to deviations from 

target leverage are relatively higher for these firms. In addition, unreported results show that 

small firms are also likely to have a financing deficit, implying relatively lower adjustment 

costs for them. As a result, they may have more incentives to move toward their target levels.  

[TABLE 8 about here] 
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 The results in Columns (2), (5), (8), (11), and (14) show how the interaction between 

deviations from target leverage and firm size impacts firms’ target adjustment behavior. 

Conditional on having above-target leverage, small firms move toward their target leverage at 

significantly faster speeds than big firms do (except for UK firms and only marginally 

applicable to French firms). In the presence of below-target leverage, the same pattern exists 

with more consistent and stronger evidence of small firms having faster adjustment speeds 

across all countries in the sample (from 0.462 (US firms) to 0.650 (French firms)).  

 In Columns (3), (6), (9), (12) and (15) of TABLE 8, we examine the asymmetric 

adjustment mechanism for firms with different financing gaps and firm size. There is 

evidence to further support our earlier prediction that firms with a financing deficit and/or 

small size have more incentives to adjust faster toward their target. Specifically, conditional 

on having small size, firms with a financing deficit move toward their target leverage at much 

faster speeds (from 0.551 (US firms) to 0.770 (French firms)) than those having a financing 

surplus (from 0.438 (Japanese firms) to 0.583 (German firms)). That is largely the same story 

with firms in the big size group. Similarly, contingent on having a financing surplus, small 

firms adjust their leverage at speeds from 0.432 (US firms) to 0.583 (German firms). These 

are significantly higher than those for big firms. However, in the presence of a financing 

deficit, there is mixed evidence with no clear distinction between adjustment speeds for small 

and big firms in the UK. This suggests that having a financing deficit leaves firms with 

relatively less flexibility with regard to how fast they should move back to their target 

leverage.  

 These above results roughly complete the overall picture with strong evidence of 

faster adjustment speeds for firms with above-target leverage and/or a financing deficit since 

they are likely to be subject to relatively higher costs of deviations from target leverage and 

lower adjustment costs. In addition, in the presence of both/either above-target leverage 
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and/or a financing deficit, transition variables, especially profitability, growth opportunities, 

and firm size – proxies for costs of deviations from target leverage and adjustment costs have 

relatively less impact on their target adjustment behavior than otherwise. Put it differently, the 

presence of relatively higher costs of deviations from target leverage associated with being 

above-levered leaves them with relatively less choice to move back toward their target (with 

the exceptions of growth opportunities which increase concerns about financial distress costs 

associated with high-growth firms and asset tangibility which still have prominent 

asymmetric impacts in the case of above-target leverage). Meanwhile, the presence of a 

financing deficit implies significant sunk costs which then reduce adjustment costs. This is 

important since a rather complete story of firms’ financing behaviors can now be initiated. 

Firms initially determine the optimal leverage levels for themselves basing on their 

fundamentals. Later any adjustments to these levels are made depending on their 

consideration of costs of deviations from these levels and adjustment costs. 

To summarize the results in subsections E-H above, we find that given the statuses of 

these transition variables, firms still tend to have faster adjustment speeds in the presence of 

above-target leverage. The evidence on the impact of financing gaps remains mostly similar 

to previously reported results with firms moving faster toward their target leverage 

conditional on having a financing deficit, thus contrary to Byoun’s (2008) finding. When 

transition variables are introduced, less profitable, low-growth, low asset tangibility, and 

small firms are found moving relatively faster to their target. These findings are generally in 

favor of our initial prediction that either (both) costs of deviations from target leverage are 

relatively higher or (and) adjustment costs are relatively lower for these firms. Specifically, 

less profitable and low-growth firms are possibly subject to lower adjustment costs while 

those with low asset tangibility and small size tend to experience higher financial distress 
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costs associated with debt financing. In both cases, firms may be under greater pressure to 

move faster toward their target leverage. 

 

V. Conclusions 

 Developing asymmetric partial adjustment models embedding costs of deviations from 

target leverage and costs of leverage adjustment, we examine whether firms’ adjustments 

toward target leverage are asymmetrically affected by these costs. Our results suggest that 

firms’ adjustment speeds are clearly a function of these costs. Specifically, in the presence of 

above-target leverage and/or a financing deficit, firms may either have relatively more 

incentives or find it relatively more compulsory to quickly move toward their target leverage. 

Overall, firms’ leverage adjustments follow an asymmetric pattern that is generally consistent 

with the dynamic trade-off theory but is not in line with mechanical mean reversion and 

random, non-target financing decisions (see Chang and Dasgupta (2009)).  

 Our results also show that firms’ adjustment behaviors are country-dependent with 

French firms experiencing fastest and Japanese firms having slowest adjustment speeds 

among firms in the sample. In addition, we find that several major determinants of firms’ 

target leverage, which act as proxies for their adjustment costs, have important effects on 

firms’ adjustment speeds. Specifically, firms with low profitability, low growth opportunities, 

low asset tangibility or small size tend to move toward their target leverage faster than 

otherwise. When such variables interact with firms’ deviations from target leverage and 

financing gaps, they are likely to have relatively more relevant impacts on firms’ target 

adjustment decisions conditional on firms having a financing surplus and/or below-target 

leverage.  

Finally, our results suggest that because firms with above-target leverage and/or a 

deficit tend to adjust quickest toward target leverage, it is likely that their incremental 
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financing activities will be also consistent with the trade-off theory, i.e., they should retire 

debt and/or issue equity in the first case. Hence, an analysis of firms’ choice of securities 

conditional on their deviations from target leverage and financing gaps is warranted, and we 

save it for future research. 
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TABLE 1 

Summary Statistics 

This table presents the descriptive statistics of the variables considered in the paper. Book leverage is the ratio of the book value of total debt to the book value of total assets. Market 
leverage is the ratio of the book value of total debt to the market value of equity plus the book value of total debt. Profitability is operating income (Datastream item WC01250) scaled by 
book value of total assets (WC02999). Growth opportunity is the market -to-book ratio (market value of total assets (market capitalization (WC08001) plus book value of total debt 
(WC03255)) scaled by total assets). Asset tangibility is fixed assets (WC02501) scaled by total assets. Firm size is the natural log of the book value of total assets (WC07230 in 1980 US$ 
value dollars). Effective tax rate is income taxes (WC01451) scaled by pre-tax income (WC01401). Dividend payout ratio is total dividends paid (WC05376) scaled by net income 
(WC01706). Non-debt tax shield is depreciation and amortization (WC01148) scaled by total assets. Share price performance is changes in share prices (WC05001) scaled by share prices 
in the last period. Earnings volatility is the first difference of annual earnings (WC01706) (% change) minus average of first differences. 

  
Statistics France Germany Japan UK US 

                

 
Mean 

 
Median 

 
Std Dev 

 
Mean 

 
Median 

 
Std Dev 

 
Mean 

 
Median 

 
Std Dev 

 
Mean 

 
Median 

 
Std Dev 

 
Mean 

 
Median 

 
Std Dev 

 
Book Leverage 0.223 0.213 0.158 0.215 0.188 0.186 0.236 0.207 0.197 0.181 0.153 0.169 0.219 0.189 0.200 

Market Leverage 0.284 0.247 0.227 0.278 0.229 0.250 0.335 0.301 0.268 0.190 0.138 0.194 0.218 0.142 0.235 

Profitability 0.028 0.049 0.134 0.003 0.026 0.126 0.047 0.041 0.054 0.016 0.069 0.252 0.004 0.073 0.274 

Growth Opportunity 1.166 0.858 1.139 1.097 0.828 1.091 0.884 0.706 0.771 1.567 1.051 1.884 1.951 1.214 2.243 

Asset Tangibility 0.188 0.151 0.159 0.251 0.220 0.188 0.310 0.296 0.171 0.293 0.239 0.244 0.285 0.227 0.225 

Firm Size 11.739 11.409 2.183 11.915 11.612 2.032 12.584 12.374 1.554 10.657 10.510 2.091 11.594 11.557 2.266 

Effective Tax Rate  0.253 0.327 0.462 0.227 0.303 0.625 0.369 0.427 0.601 0.194 0.262 0.429 0.234 0.327 0.395 

Dividend Payout Ratio  0.250 0.162 0.647 0.349 0.032 1.167 0.317 0.189 0.997 0.314 0.210 1.097 0.148 0.000 0.567 

Non-Debt Tax Shield  0.055 0.045 0.048 0.062 0.050 0.055 0.031 0.027 0.023 0.049 0.040 0.043 0.054 0.045 0.047 

Share Price Performance  0.132 0.054 0.593 0.112 0.030 0.575 0.121 0.008 0.525 0.101 0.014 0.634 0.235 0.044 1.043 

Earnings Volatility  3.745 0.723 13.018 5.647 1.119 18.798 3.611 0.876 11.599 4.100 0.887 12.831 4.002 0.938 13.202 

Observations  3,763   3,516   23,728   11,216   35,885  

Firms  470   426   2,970   1,291   3,877  
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TABLE 2 

Fixed-Effects Estimation of the Determinants of Target Leverage 

This table presents the estimation results for determinants of target leverage. Our sample includes 78,108 firm-year 
observations for France, Germany, Japan, the UK and the US over the 1980-2007 period. Regression results (using 
the fixed–effect estimation method) are for Equation (7): 

,' itititD εψ += x
 where Dit 

is firms’ market leverage and xit represents the vector of independent variables. See TABLE 1 for these 
variables’ definitions. Figures in parentheses are t-statistics. ** and * indicate that coefficient estimates are significant 
at the 1, and 5% levels of significance, respectively. 
 

Variable 
Predicted 

sign  France Germany Japan UK US 
   (1) (2) (3) (4) (5) 
Profitability -/+  -0.237** -0.153** -0.959** -0.064** -0.131** 

   (-5.38) (-4.89) (-19.88) (-6.09) (-14.81) 

Growth Opportunities -  -0.017** -0.022** -0.029** -0.009** -0.016** 

   (-3.53) (-3.45) (-8.75) (-5.39) (-18.61) 

Asset Tangibility +  0.230** 0.390** 0.450** 0.184** 0.171** 

   (2.95) (6.76) (12.79) (5.79) (8.74) 

Firm Size +  0.037** 0.050** 0.037** 0.047** 0.033** 

   (4.90) (4.83) (5.59) (11.55) (12.50) 

Effective Tax Rate +  -0.001 -0.012** 1.43*10-3 -0.015** -0.010** 

   (-0.12) (-3.17) (0.21) (-4.50) (-3.92) 

Dividend Payout Ratio -/+  0.005 2.33*10-4 7.30*10-4 -0.002** -0.003 

   (1.57) (-0.12) (0.27) (-1.63) (-1.89) 

Non-Debt Tax Shield -/+  0.254* 0.104 0.307* 0.245** 0.047 

   (2.27) (1.09) (2.22) (3.51) (1.21) 

Share Price Performance -  -0.050** -0.043** -0.047** -0.040** -0.015** 

   (-10.15) (-10.72) (-31.17) (-15.98) (-14.65) 

Earnings Volatility -  2.15*10-4** 1.85*10-4** 0.001** 1.58*10-4** 4.21*10-4** 

   (4.90) (4.83) (5.59) (11.55) (4.21) 
R2   0.219 0.176 0.234 0.144 0.161 
Observations   3,763 3,516 23,728 11,216 35,885 
Firms   470 426 2,970 1,291 3,877 
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TABLE 3 

Partial Adjustment Models 

This table presents the estimation results for firms’ adjustment speeds. Our sample includes 78,108 firm-year observations for France, Germany, Japan, the UK and the US 
over the 1980-2007 period. Regression results (using the SYS-GMM estimation method) are for Equations (5) and (12): 

,ititit uDevD ++=∆ λα  and 

,211 it
b
itit

a
ititit vDDevDDevD +++=∆ λλα  

where ∆Dit is the change in market leverage ratios. Target leverage is estimated by Equation (7). See TABLE 1 for variable definitions, TABLE 2 for target leverage 
estimation. Devit stands for the deviation of market leverage in the last period from target for the current period. Da (Db)  is a dummy variable equal to 1 if current market 
leverage is higher than or equal to (lower than) target and 0 otherwise. Figures in parentheses are t-statistics. F-test reports the p-value of the F-test for the hypothesis that 
the coefficient estimates for above-target and below-target leverage are equal. AR2 reports the p-value of the test for no second-order serial correlation, which is 
asymptotically distributed as N(0,1) under the null hypothesis of no serial correlation. ** and * indicate that coefficient estimates are significant at the 1, and 5% levels of 
significance, respectively. 
 

Variable France Germany Japan UK US 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Devit 0.509**  0.459**  0.392**  0.447**  0.415**  
 (27.80)  (21.56)  (46.31)  (30.39)  (45.45)  
Devit. D

a  0.572**  0.556**  0.357**  0.536**  0.481** 
  (20.66)  (14.02)  (24.64)  (25.20)  (37.46) 
Devit. D

b  0.469**  0.382**  0.454**  0.368**  0.371** 
  (15.89)  (10.71)  (38.07)  (13.52)  (22.04) 
Intercept 0.001 0.003* 0.002** 0.007** -0.008** -0.010** 0.004** 0.008** 0.002** 0.005** 
  (1.37) (2.24) (2.90) (3.15) (-22.27) (-12.80) (8.44) (6.27) (6.30) (5.80) 
AR2 0.303 0.426 0.273 0.538 0.000 0.000 0.060 0.028 0.146 0.110 
F-test  0.020  0.006  0.000  0.000  0.000 
Observations 3,763 3,763 3,516 3,516 23,728 23,728 11,216 11,216 35,885 35,885 
Firms 470 470 426 426 2,970 2,970 1,291 1,291 3,877 3,877 
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TABLE 4 

Asymmetric Partial Adjustment Models with Deviations from Target Leverage and Financing Gaps 

This table presents the estimation results for firms’ asymmetric adjustment speeds. Our sample includes 78,108 firm-year observations for France, Germany, 
Japan, the UK and the US over the 1980-2007 period. Regression results (using the SYS-GMM estimation method) are for Equations (15) and (16): 

,432 it
d
itit

s
ititit wDDevDDevD +++=∆ λλα  

and 

( ) ( ) ,87653 it
b
itit

d
it

s
it

a
itit

d
it

s
itit DDevDDDDevDDD ξλλλλα +++++=∆  

where ∆Dit is the change in market leverage ratios. Target leverage is estimated by Equation (7). See TABLE 1 for variable definitions, TABLE 2 for target 
leverage estimation. Devit stands for the deviation of market leverage in the last period from target for the current period. Da (Db) is a dummy variable equal to 
1 if current market leverage is higher than or equal to (lower than) target and 0 otherwise. Financing deficit or surplus is cash flow from financing minus cash 
dividends and other sources of financing. Ds (Dd)  is a dummy variable equal to 1 if the cash flow is negative (positive) and 0 otherwise. Figures in 
parentheses are t-statistics. F-test reports the p-value of the F-test for the hypothesis that the coefficient estimates for each pair of scenarios are equal. AR2 
reports the p-value of the test for no second-order serial correlation, which is asymptotically distributed as N(0,1) under the null hypothesis of no serial 
correlation. ** and * indicate that coefficient estimates are significant at the 1, and 5% levels of significance, respectively. 
 

Variable France Germany Japan UK US 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Devit. D

s          (1) 0.438**  0.388**  0.328**  0.371**  0.387**  
 (18.81)  (12.32)  (37.21)  (19.48)  (30.29)  
Devit. D

d          (2) 0.609**  0.566**  0.574**  0.572**  0.453**  
 (19.76)  (15.86)  (36.14)  (24.17)  (34.21)  
Devit. D

a. Ds (1)  0.464**  0.441**  0.290**  0.402**  0.358** 
  (14.89)  (10.94)  (22.77)  (16.29)  (24.11) 
Devit. D

a. Dd (2)  0.742**  0.797**  0.593**  0.751**  0.639** 
  (15.83)  (14.49)  (21.14)  (23.71)  (33.14) 
Devit. D

b. Ds (3)  0.448**  0.380**  0.428**  0.364**  0.472** 
  (11.95)  (7.68)  (31.34)  (10.15)  (20.61) 
Devit. D

b. Dd (4)  0.523**  0.379**  0.556**  0.434**  0.330** 
  (12.75)  (9.79)  (31.80)  (13.03)  (16.57) 
Intercept -0.001 0.001 0.000 0.006** -0.010** -0.012** 0.002** 0.006** 0.001** 0.003** 
  (-0.79) (1.00) (0.35) (2.63) (-26.26) (-16.70) (4.13) (4.26) (2.81) (3.90) 
AR2 0.248 0.416 0.264 0.879 0.000 0.000 0.048 0.030 0.179 0.161 
F-test [(1) and (2)] 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 
F-test [(3) and (4)]  0.168  0.989  0.000  0.121  0.000 
F-test [(1) and (3)]  0.769  0.363  0.000  0.427  0.032 
F-test [(2) and (4)]  0.001  0.000  0.275  0.000  0.000 
Observations 3,763 3,763 3,516 3,516 23,728 23,728 11,216 11,216 35,885 35,885 
Firms 470 470 426 426 2,970 2,970 1,291 1,291 3,877 3,877 
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TABLE 5 

Asymmetric Partial Adjustment Models Conditional on Profitability 

This table presents the estimation results for firms’ asymmetric adjustment speeds. Our sample includes 78,108 firm-year observations for France, Germany, Japan, the UK and the US over 
the 1980-2007 period. Regression results (using the SYS-GMM estimation method with a transition variable (profitability)) are for Equations (17), (18), and (19): 
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where ∆Dit is the change in market leverage ratios. Target leverage is estimated by Equation (7). See TABLE 1 for variable definitions, TABLE 2 for target leverage estimation. Devit is the 
deviation of from target leverage. Da (Db)  is a dummy variable equal to 1 if leverage is above (below) target leverage and 0 otherwise. Financing gap is cash flow from financing minus cash 
dividends and other sources of financing. Ds (Dd) is a dummy variable equal to 1 if financing gap is negative (positive) and 0 otherwise. DHP (DLP) is a dummy variable equal to 1 if lagged 
profitability is greater than or equal to (lower than) the median level. Figures in parentheses are t-statistics. F-test reports the p-value of the F-test for the hypothesis that the coefficient 
estimates for each pair of scenarios are equal. AR2 reports the p-value of the test for no second-order serial correlation, which is asymptotically distributed as N(0,1) under the null hypothesis 
of no serial correlation. ** and * indicate that coefficient estimates are significant at the 1, and 5% levels of significance, respectively. 
 

Variable France Germany Japan UK US 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
Devit. D

LP  (1) 0.613**     0.536**     0.474**     0.518**     0.500**     
 (22.77)   (18.45)   (44.07)   (29.34)   (38.66)   
Devit. D

HP  (2) 0.468**   0.421**   0.377**   0.401**   0.372**   
 (16.89)   (13.65)   (31.95)   (17.16)   (29.58)   
Devit. D

a. DLP
 (1)  0.585**   0.550**   0.403**   0.477**   0.470**  

  (17.46)   (14.51)   (31.12)   (19.23)   (29.19)  
Devit. D

a. DHP  (2)  0.665**   0.665**   0.400**   0.668**   0.530**  
  (14.67)   (11.30)   (20.16)   (21.40)   (32.15)  
Devit. D

b. DLP  (3)  0.691**   0.584**   0.592**   0.615**   0.594**  
  (18.59)   (11.39)   (32.07)   (21.80)   (27.61)  
Devit. D

b. DHP  (4)  0.334**   0.285**   0.373**   0.236**   0.268**  
  (8.83)   (7.13)   (26.57)   (7.06)   (13.47)  
Devit. D

s. DLP  (1)   0.560**   0.530**   0.436**   0.512**   0.481** 
   (17.86)   (14.43)   (40.58)   (20.46)   (26.43) 
Devit. D

s. DHP  (2)   0.374**   0.297**   0.282**   0.245**   0.331** 
   (11.51)   (7.55)   (22.83)   (9.76)   (19.93) 
Devit. D

d. DLP  (3)   0.705**   0.595**   0.607**   0.578**   0.537** 
   (14.93)   (10.86)   (23.58)   (19.06)   (30.62) 
Devit. D

d. DHP  (4)   0.584**   0.559**   0.580**   0.599**   0.423** 
   (15.55)   (12.06)   (30.76)   (18.12)   (24.37) 
Intercept 0.002 0.005** 0.001 0.004** 0.009** 0.002 -0.007** -0.008** -0.009** 0.005** 0.009** 0.004** 0.003** 0.005** 0.002** 
 (3.08) (3.76) (1.10) (3.74) (4.52) (1.89) (-19.37) (-11.22) (-23.98) (7.88) (7.27) (5.87) (8.19) (6.93) (5.09) 
AR2 0.412 0.629 0.353 0.417 0.675 0.387 0.000 0.000 0.000 0.034 0.016 0.043 0.073 0.058 0.102 
F-test [(1) and (2)] 0.000 0.173 0.000 0.012 0.095 0.000 0.000 0.888 0.000 0.000 0.000 0.000 0.000 0.007 0.000 
F-test [(3) and (4)]  0.000 0.048  0.000 0.637  0.000 0.395  0.000 0.627  0.000 0.000 
F-test [(1) and (3)]  0.029 0.013  0.617 0.349  0.000 0.000  0.001 0.115  0.000 0.026 
F-test [(2) and (4)]  0.000 0.000  0.000 0.000  0.295 0.000  0.000 0.000  0.000 0.000 
Observations 3,763 3,763 3,763 3,516 3,516 3,516 23,728 23,728 23,728 11,216 11,216 11,216 35,885 35,885 35,885 
Firms 470 470 470 426 426 426 2,970 2,970 2,970 1,291 1,291 1,291 3,877 3,877 3,877 
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TABLE 6 

Asymmetric Partial Adjustment Models Conditional on Growth Opportunity 

This table presents the estimation results for firms’ asymmetric adjustment speeds. Our sample includes 78,108 firm-year observations for France, Germany, Japan, the UK and the US over 
the 1980-2007 period. Regression results (using the SYS-GMM estimation method with a transition variable (growth opportunity)) are for Equations (17), (18), and (19): 
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where ∆Dit is the change in market leverage ratios. Target leverage is estimated by Equation (7). See TABLE 1 for variable definitions, TABLE 2 for target leverage estimation. Devit is the 
deviation of from target leverage. Da (Db)  is a dummy variable equal to 1 if leverage is above (below) target leverage and 0 otherwise. Financing gap is cash flow from financing minus cash 
dividends and other sources of financing. Ds (Dd) is a dummy variable equal to 1 if financing gap is negative (positive) and 0 otherwise.  DHG (DLG) is the dummy variable equal to 1 if lagged 
growth opportunity is greater than or equal to (lower than) the median level. Figures in parentheses are t-statistics. F-test reports the p-value of the F-test for the hypothesis that the coefficient 
estimates for each pair of scenarios are equal. AR2 reports the p-value of the test for no second-order serial correlation, which is asymptotically distributed as N(0,1) under the null hypothesis 
of no serial correlation. ** and * indicate that coefficient estimates are significant at the 1, and 5% levels of significance, respectively. 

 
Variable France Germany Japan UK US 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
Devit. D

LG  (1) 0.626**   0.518**   0.480**   0.507**   0.490**   
 (23.70)   (16.80)   (47.12)   (27.88)   (39.64)   
Devit. D

HG  (2) 0.471**   0.453**   0.381**   0.417**   0.374**   
 (18.32)   (14.38)   (31.07)   (15.26)   (27.02)   
Devit. D

a. DLG
 (1)  0.598**   0.518**   0.432**   0.437**   0.427**  

  (20.61)   (13.33)   (36.66)   (18.73)   (30.61)  
Devit. D

a. DHG  (2)  0.676**   0.721**   0.380**   0.774**   0.620**  
  (15.04)   (12.31)   (18.10)   (21.86)   (33.41)  
Devit. D

b. DLG  (3)  0.717**   0.607**   0.564**   0.665**   0.662**  
  (15.18)   (11.33)   (27.96)   (22.01)   (31.87)  
Devit. D

b. DHG (4)  0.359**   0.318**   0.404**   0.240**   0.216**  
  (9.56)   (7.64)   (25.93)   (6.94)   (10.51)  
Devit. D

s. DLG  (1)   0.584**   0.505**   0.462**   0.477**   0.457** 
   (21.06)   (16.26)   (46.43)   (20.65)   (29.27) 
Devit. D

s. DHG  (2)   0.368**   0.322**   0.262**   0.263**   0.341** 
   (11.93)   (6.18)   (19.77)   (8.49)   (16.90) 
Devit. D

d. DLG  (3)   0.700**   0.552**   0.562**   0.610**   0.552** 
   (14.82)   (8.20)   (19.50)   (19.54)   (29.00) 
Devit. D

d. DHG  (4)   0.589**   0.583**   0.599**   0.555**   0.405** 
   (16.50)   (14.52)   (33.69)   (16.73)   (23.72) 
Intercept 0.003** 0.006** 0.002* 0.003** 0.008** 0.002 -0.006** -0.008** -0.008** 0.005** 0.009** 0.005a 0.003** 0.007** 0.003** 
 (3.65) (4.16) (1.99) (2.75) (3.97) (1.63) (-18.17) (-10.69) (-22.58) (6.27) (6.72) (5.47) (7.96) (8.43) (5.92) 
AR2 0.414 0.634 0.383 0.351 0.587 0.356 0.000 0.000 0.000 0.030 0.013 0.020 0.091 0.062 0.121 
F-test [(1) and (2)] 0.000 0.147 0.000 0.182 0.004 0.003 0.000 0.013 0.000 0.011 0.000 0.000 0.000 0.000 0.000 
F-test [(3) and (4)]  0.000 0.052  0.000 0.702  0.000 0.288  0.000 0.223  0.000 0.000 
F-test [(1) and (3)]  0.030 0.032  0.189 0.523  0.000 0.001  0.000 0.001  0.000 0.000 
F-test [(2) and (4)]  0.000 0.000  0.000 0.000  0.394 0.000  0.000 0.000  0.000 0.011 
Observations 3,763 3,763 3,763 3,516 3,516 3,516 23,728 23,728 23,728 11,216 11,216 11,216 35,885 35,885 35,885 
Firms 470 470 470 426 426 426 2,970 2,970 2,970 1,291 1,291 1,291 3,877 3,877 3,877 
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TABLE 7 

Asymmetric Partial Adjustment Models Conditional on Asset Tangibility 

This table presents the estimation results for firms’ asymmetric adjustment speeds. Our sample includes 78,108 firm-year observations for France, Germany, Japan, the UK and the US over the 
1980-2007 period. Regression results (using the SYS-GMM estimation method with a transition variable (asset tangibility)) are for Equations (17), (18), and (19): 
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where ∆Dit is the change in market leverage ratios. Target leverage is estimated by Equation (7). See TABLE 1 for variable definitions, TABLE 2 for target leverage estimation. Devit is the deviation of 
from target leverage. Da (Db) is a dummy variable equal to 1 if leverage is above (below) target leverage and 0 otherwise. Financing gap is cash flow from financing minus cash dividends and other 
sources of financing. Ds (Dd) is a dummy variable equal to 1 if financing gap is negative (positive) and 0 otherwise. DHAT (DLAT) is the dummy variable equal to 1 if lagged asset tangibility is greater 
than or equal to (lower than) the median level. Figures in parentheses are t-statistics. F-test reports the p-value of the F-test for the hypothesis that the coefficient estimates for each pair of scenarios 
are equal. AR2 reports the p-value of the test for no second-order serial correlation, which is asymptotically distributed as N(0,1) under the null hypothesis of no serial correlation. ** and * indicate that 
coefficient estimates are significant at the 1, and 5% levels of significance, respectively. 
 

Variable France Germany Japan UK US 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
Devit. D

LAT  (1) 0.631**   0.563**   0.443**   0.512**   0.486**   
 (25.71)   (17.67)   (39.66)   (25.28)   (35.32)   
Devit. D

HAT  (2) 0.454**   0.413**   0.397**   0.429**   0.404**   
 (17.25)   (13.70)   (34.82)   (22.80)   (34.50)   
Devit. D

a. DLAT
 (1)  0.698**   0.654**   0.447**   0.577**   0.545**  

  (21.41)   (15.01)   (26.83)   (18.45)   (28.42)  
Devit. D

a. DHAT (2)  0.496**   0.492**   0.364**   0.521**   0.455**  
  (13.35)   (9.64)   (21.65)   (20.22)   (29.33)  
Devit. D

b. DLAT  (3)  0.568**   0.475**   0.442**   0.445**   0.442**  
  (16.06)   (10.25)   (27.16)   (13.60)   (20.30)  
Devit. D

b. DHAT (4)  0.447**   0.378**   0.485**   0.357**   0.381**  
  (10.99)   (9.82)   (31.75)   (10.78)   (18.53)  
Devit. D

s. DLAT  (1)   0.571**   0.506**   0.371**   0.479**   0.448** 
   (17.38)   (11.67)   (31.87)   (16.51)   (22.03) 
Devit. D

s. DHAT  (2)   0.397**   0.338**   0.331**   0.320**   0.372** 
   (12.94)   (8.76)   (28.92)   (13.84)   (24.11) 
Devit. D

d. DLAT  (3)   0.709**   0.648**   0.619**   0.585**   0.547** 
   (18.02)   (12.84)   (27.87)   (19.22)   (30.68) 
Devit. D

d. DHAT (4)   0.564**   0.529**   0.577**   0.601**   0.445** 
   (15.13)   (11.89)   (27.46)   (21.12)   (26.29) 
Intercept 0.001 0.003 -0.001 0.002** 0.007** 0.000 -0.007** -0.009** -0.010** 0.004** 0.008** 0.002a 0.001** 0.004** 0.000 

 (1.05) (1.84) (-0.85) (2.95) (2.99) (0.43) (-21.98) 
(-

12.31) (-26.44) (8.05) (6.25) (3.71) (5.52) (4.92) (1.65) 
AR2 0.295 0.441 0.237 0.412 0.687 0.398 0.000 0.000 0.000 0.037 0.017 0.040 0.094 0.072 0.117 
F-test [(1) and (2)] 0.000 0.000 0.000 0.002 0.011 0.004 0.004 0.000 0.011 0.002 0.147 0.000 0.000 0.000 0.004 
F-test [(3) and (4)]  0.021 0.006  0.081 0.087  0.050 0.186  0.048 0.659  0.034 0.000 
F-test [(1) and (3)]  0.007 0.007  0.006 0.045  0.861 0.000  0.008 0.014  0.001 0.000 
F-test [(2) and (4)]  0.403 0.000  0.097 0.001  0.000 0.000  0.001 0.000  0.001 0.002 
Observations 3,763 3,763 3,763 3,516 3,516 3,516 23,728 23,728 23,728 11,216 11,216 11,216 35,885 35,885 35,885 
Firms 470 470 470 426 426 426 2,970 2,970 2,970 1,291 1,291 1,291 3,877 3,877 3,877 
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TABLE 8 

Asymmetric Partial Adjustment Models Conditional on Firm Size 

This table presents the estimation results for firms’ asymmetric adjustment speeds. Our sample includes 78,108 firm-year observations for France, Germany, Japan, the UK and the US over 
the 1980-2007 period. Regression results (using the SYS-GMM estimation method with a transition variable (firm size)) are for Equations (17), (18), and (19): 
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where ∆Dit is the change in market leverage ratios. Target leverage is estimated by Equation (7). See TABLE 1 for variable definitions, TABLE 2 for target leverage estimation. Devit is the 
deviation of from target leverage. Da (Db)  is a dummy variable equal to 1 if leverage is above (below) target leverage and 0 otherwise. Financing gap is cash flow from financing minus cash 
dividends and other sources of financing. Ds (Dd) is a dummy variable equal to 1 if financing gap is negative (positive) and 0 otherwise.  DBS (DSS) is the dummy variable equal to 1 if lagged 
firm size is greater than or equal to (lower than) the median level. Figures in parentheses are t-statistics. F-test reports the p-value of the F-test for the hypothesis that the coefficient estimates 
for each pair of scenarios are equal. AR2 reports the p-value of the test for no second-order serial correlation, which is asymptotically distributed as N(0,1) under the null hypothesis of no 

serial correlation. ** and * indicate that coefficient estimates are significant at the 1, and 5% levels of significance, respectively. 
 

Variable France Germany Japan UK US 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
Devit. D

SS  (1) 0.643**   0.617**   0.500**   0.513**   0.487**   
 (20.60)   (20.03)   (46.60)   (27.02)   (36.81)   
Devit. D

BS  (2) 0.472*   0.383**   0.365**   0.425**   0.402**   
 (20.84)   (12.82)   (30.14)   (20.72)   (34.37)   
Devit. D

a. DSS
 (1)  0.666**   0.666**   0.496**   0.522**   0.535**  

  (16.61)   (16.15)   (33.45)   (17.53)   (29.96)  
Devit. D

a. DBS (2)  0.562**   0.489**   0.333**   0.551**   0.451**  
  (16.37)   (9.94)   (18.23)   (21.00)   (29.31)  
Devit. D

b. DSS (3)  0.650**   0.580**   0.509**   0.524**   0.462**  
  (16.69)   (13.96)   (31.45)   (17.40)   (22.75)  
Devit. D

b. DBS (4)  0.401**   0.317**   0.453**   0.312**   0.376**  
  (11.38)   (7.37)   (30.40)   (9.20)   (18.35)  
Devit. D

s. DSS  (1)   0.565**   0.583**   0.438**   0.452**   0.444** 
   (14.24)   (16.02)   (38.68)   (15.50)   (22.25) 
Devit. D

s. DBS  (2)   0.409**   0.297**   0.294**   0.333**   0.377** 
   (14.30)   (7.46)   (25.74)   (14.27)   (24.56) 
Devit. D

d. DSS  (3)   0.770**   0.692**   0.644**   0.619**   0.551** 
   (14.61)   (13.83)   (30.89)   (22.38)   (33.96) 
Devit. D

d. DBS (4)   0.549**   0.511**   0.569**   0.575**   0.438** 
   (16.31)   (11.82)   (26.11)   (17.82)   (25.04) 
Intercept 0.001 0.004** 0.000 0.004** 0.008** 0.002 -0.007** -0.009** -0.010** 0.004** 0.008** 0.002** 0.002** 0.004** 0.001* 
 (1.75) (2.67) (-0.39) (4.24) (3.48) (1.45) (-21.65) (-12.43) (-26.37) (8.46) (6.14) (4.21) (5.94) (4.76) (1.98) 
AR2 0.501 0.572 0.410 0.465 0.729 0.385 0.000 0.000 0.000 0.035 0.010 0.033 0.077 0.057 0.094 
F-test [(1) and (2)] 0.000 0.054 0.002 0.000 0.003 0.000 0.000 0.000 0.000 0.002 0.448 0.002 0.000 0.000 0.008 
F-test [(3) and (4)]  0.000 0.000  0.000 0.007  0.007 0.012  0.000 0.272  0.002 0.000 
F-test [(1) and (3)]  0.759 0.004  0.133 0.062  0.562 0.000  0.970 0.000  0.010 0.000 
F-test [(2) and (4)]  0.003 0.002  0.019 0.001  0.000 0.000  0.000 0.000  0.008 0.010 
Observations 3,763 3,763 3,763 3,516 3,516 3,516 23,728 23,728 23,728 11,216 11,216 11,216 35,885 35,885 35,885 
Firms 470 470 470 426 426 426 2,970 2,970 2,970 1,291 1,291 1,291 3,877 3,877 3,877 

 


