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Abstract
This study explores the adjustments of acquiring firms’ capital structures after 

mergers and acquisitions. The empirical evidence shows that acquirers reduce their 
leverage deficits, which are the differences between actual and target leverage ratios, after 
the transactions. In addition, many firms’ characteristics such as market-to-book ratio, 
net sales, earning, and selling expenses move toward maximum firm values, which is 
consistent with the theories of optimal capital structure. Moreover, the financial market 
responds positively to the reduction of leverage deficit, especially for overleveraged 
acquirers. We find the market reacts negatively to the stock payment in the acquisitions, 
consistent with the existing literature, but the reaction is significant only for the 
overleveraged firms. We conclude that acquiring firms maximize their firm values by 
mergers and acquisitions when they reduce the leverage deficit effectively after the 
transactions.
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I. Introduction

Capital structure is an important issue in corporate finance. Based on the trade-off 
capital structure theory, the optimal capital structure exists when the marginal cost equals 
to marginal benefit of debt financing.1 One sequential result of optimal capital structure 
is the maximization of the firm value. Therefore, shareholders wealth should increase 
and manager’s interest should be aligned to that of shareholders when the firms’ capital 
structures approach their target, or optimal, levels. There are many financial strategies to 
adjust a firm’s capital structure such as financing with different resources, repurchasing 
outstanding shares, or paying back corporate debt. In addition, some corporate events 
influence firms’ capital structure, such as spin-offs, carveouts, or mergers and acquisitions 
(M&A).

Modigliani and Miller (1958) point out that investment decision is independent of 
financing decision. They assume that the future operating cash flows are unaffected by 
firm’s choice of capital structure. This theoretical assumption does not fit the economic 
reality. The capital structure does affect firm’s management and operation. For example, 
Lang, Ofek, and Stulz (1996) show the evidence of a negative relation between firm’s 
leverage and its future growth for firms with unclear growth opportunities. Based on the 
theory of optimal capital structure, we are interested in how firm’s characteristics change 
and whether a firm can improve its operational performance when it approaches the 
optimal level of its capital structure.

To distinguish this paper from the existing literature, we focus on the adjustment 
in capital structure as a result of mergers and acquisitions. There are different types of 
acquiring and target firms regarding their firms’ characteristics. Therefore, the result of 
operational and financial synergies in mergers and acquisitions are mixed in the literature. 
Some researchers show that firms improve their operational performance after acquisitions. 
Others show the opposite results because of overpaying for the targets or the free cash flow 
problem.2 The adjustment of acquiring firms in capital structures is the main issue in which 
we are interested. From the existing literature, on one hand, many acquiring firms have 
lower leverage ratio relative to their target or optimal levels. For example, Uysal (2011) 
reports that underleveraged firms are more likely to make acquisitions, especially for larger 
targets. On the other hand, a substantial portion of target firms are in financial distress, but 
they may have good investment opportunities. Therefore, some acquisitions might help 
acquiring firms move toward their optimal capital structures.

In this paper, we analyze the effect of acquisitions from accounting and market 
perspectives. We collect all mergers and acquisitions sample from 1980 to 2007 from the 
Securities Data Company’s (SDC) database.

1 There exists an extensive literature to support the existence of optimal capital structure, such as Bradley, Jarrell, and 
Kim (1984), Titman and Wessels (1988), Graham and Harvey (2001), Hovakimian, Hovakimian, and Tehranian (2004), 
Strebulaev (2007), Yang, Chueh, and Lee (2014), Zhou, Tan, Faff, and Zhu (2016), and Tao, Sun, Zhu, and Zhang (2017).

2 The agency problems of overvalued equity and free cash flows are proposed in Jensen (2005) and Jensen (1986) 
respectively.
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Due to the impact of the 2008 financial crisis—the worst in recent history—on M&A 
activities (e.g., Alexandridis, Antypas, & Travlos, 2017; Krishnan, Masulis, Thomas, & 
Thompson, 2014; Savovic & Pokrajcic, 2012), we limit our sample to 2007. Following 
the literature of optimal or target capital structure, such as Kayhan and Titman (2007) and 
Harford, Klasa, and Walcott (2009), we estimate firm’s target leverage ratio by a random-
effects Tobit regression model. Based on the estimated market leverage ratio, we define the 
leverage deficit as the deviation of actual leverage ratio from its target level. The dynamic 
adjustments of capital structure before and after acquiring firms complete their acquisitions 
provide useful information regarding to the difference of leverage deficit between 
acquiring firms and all public firms. Our empirical evidence shows that firms in general 
move their capital structure toward the target level after mergers and acquisitions relative 
to all public firms.3 In addition, the changes in leverage deficit on average come from the 
changes in both actual and target leverage ratios.

Even though the acquiring firms on average adjust their leverage ratio toward the 
target level, there has substantial variation in the leverage deficit. Therefore, we also test 
how firm’s characteristics change in the process of the adjustment in capital structure and 
their linkage to the change in firm value. Does the approach of target capital structure 
maximize the firm value? Due to the difficulty in defining the maximum firm value, we 
focus on the firm characteristics that potentially affect the firm value. We find that the 
growth opportunities, proxied by market-to-book ratios, decrease with leverage deficit. 
This implies that the growth opportunities are negatively related to a firm’s financial 
constraint. In addition, the firm’s profitability and net sales also decrease with leverage 
deficit and selling expenses increase with leverage deficit. These results show that some 
acquiring firms improve their operational efficiency and profitability after the transactions. 
These firms also reduce the leverage deficit effectively after the transactions.

Healy, Palepu, and Ruback (1992) show a positive relation between the stock returns 
at merger announcements and the changes in operating cash flows after merger. Their 
evidence indicates that investors have positive expectation of operational improvement 
and reflect it in stock revaluation. Our evidence from the market perspective also shows 
similar results to support the previous claims about the improvement of firm accounting 
performance. Based on the one- and two-year cumulated stock returns, we find that the 
reduction of leverage deficit has significantly positive impact on the returns. Investors 
care more about the reduction of overleveraged firms than that of underleveraged firms. 
In addition, the decrease of actual leverage ratio can significantly improve both one- 
and two-year cumulated stock returns. Therefore, investors pay special attention to both 
the acquiring firms’ current status of leverage deficits and the changes of their leverage 
ratios in mergers and acquisitions. Their response to the changes of these factors is also 
consistent with the expectation from the accounting perspective.

Finally, in the process of mergers and acquisitions, the method of payments is also an 
important factor that can influence the acquiring firm’s capital structure. Consistent with 

3 In this paper, we use all public firms as the matching sample to test the hypothesis of optimal capital structure. The matching 
sample of all public firms excludes the acquiring and target firms for the reason of comparison.
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the existing literature, we find that acquiring firms paying by their stock have worse market 
performance after acquisition. Based on the consideration of the status of acquiring firm’s 
capital structure, however, we find that the negative signal from stock payment is only 
for overleveraged firms. Cash and other payment have no significant impact on acquiring 
firm’s market performance after transaction. After taking into account the method of 
payment, investors respond positively to the underleveraged acquirers but negatively to 
overleveraged ones.

We contribute to the existing literature by showing the evidence that the adjustment 
of acquirers’ capital structure is consistent with the optimal capital structure hypothesis. 
In addition, the acquirers’ long run performance responds positively to the reduction of 
leverage deficit, especially for overleveraged acquirers. To the best of our knowledge, the 
evidence is the first time showing in the related research. The supportive market reaction 
of optimal capital structure is also an important finding in the corporate event of mergers 
and acquisition. 

The remainder of the paper in the order as follows. Section II summarizes the related 
literature and the connection between the existing results and our research questions. In 
addition to the rule of sample selection, Section III introduces the process of data collection 
and estimation method in the empirical tests. All empirical results are summarized in 
Section IV and conclusion is provided in Section V. 

II. Literature Review

In the past few decades, M&A draw a lot attention from academia and business 
world. Researchers observe and analyze M&A from different perspectives and get 
different conclusion about the effect of M&A. The main focus of the effect is on the 
change of shareholders wealth after M&A. Bruner (2002) surveys many related research 
results and finds that target firms’ shareholders earn positive market return but those of 
acquiring firms earn around zero abnormal return. The sum of both market returns from 
M&A activities, however, is still positive. On the other hand, Alexandridis et al. (2017) 
find that acquiring firms create discernible shareholder value through public acquisitions 
post-2009 for the first time. The average acquirer was subject to an abnormal return of 
1.05% around the acquisition announcement of a public deal. In addition, Harford (2005) 
tries to identify the reason of merger waves. The result shows that one important reason 
for the merger clustering in time is sufficient overall capital liquidity, which implies lower 
financial constraint or transaction costs.4 Combining both findings, we expect that firm’s 
capital structure should play an important role in the M&A activities. Specifically, we are 
interested in the interaction between M&A and acquiring firm’s capital structure. We also 
expect that the characteristic of capital structure could explain part of the difference of the 
effect of M&A. Let me briefly review the existing literature and fit the contribution of this 
paper into the gap of related research. 

4 Even though Harford (2005) claim that the capital liquidity is macro-level liquidity, we also can interpret from the micro-
level viewpoint. Firms would be more likely to make their offer when they face lower financial constraint.
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Uysal (2011) constructs an empirical estimation model to estimate the target leverage 
ratio and then compute the leverage deficit, which is the difference between actual and 
target leverage ratio. In the test of the relation between leverage deficit and acquisitions, 
the author finds that underleveraged firms are more likely to make acquisitions and the 
target firms in these acquisitions are larger. Harford et al. (2009) move one step further and 
analyze how the deviations from target capital structure influence the financing method 
in these acquisitions. They find that overleveraged firms are more likely to finance these 
acquisitions with equity instead of debt. In the debt financing acquisitions, they find that 
acquiring firms move closer to their target level of leverage within five years. Therefore, 
their evidence supports the existence of target capital structures.

From Harford et al. (2009), we infer that acquiring firms do take their capital 
structure into account in making acquisitions. Therefore, an acquisition itself may be a 
process to adjust the firm’s capital structure toward optimal or target level. Or, we can 
think that the adjustment process is a side-effect of the acquisition. From the trade-off 
theory (Jensen & Meckling, 1976) of optimal capital structure, the agency costs will reach 
at the minimum level when a firm achieves its optimal capital structure. Hence, the effect 
of change in capital structure through acquisitions should reflect in the efficiency of firm’s 
operation or management. In addition, Kayhan and Titman (2007) also find that firms’ 
capital structures tend to approach to their target levels in the long run. Their result also 
supports the existence of the target capital structure in trade-off theories. Moreover, Leary 
and Roberts (2005) show that due to the adjustment cost, firms adjust their leverage level 
within an optimal range, rather than to a target level.

When a merged firm gets benefits from the difference between acquiring and target 
firms’ capital structure, they are termed financial synergies relative to operational synergies. 
As the wealth effects mentioned above, however, financial synergies are not always 
positive. Leland (2007) construct a trade-off model of optimal capital structure to explain 
the financial synergies and claims that the magnitude of financial synergies depends on 
tax rates, default risks, firm size, and correlation of both firms’ cash flows. The financial 
synergies from mergers and acquisitions may be negative due to substantial difference of 
risk levels or default costs between acquiring and target firms. Based on the inference from 
this model, we expect that acquiring firms would have different financial synergies due to 
their current capital structure and the change in capital structure after the corporate events.

After understanding the effect of the change in capital structure occurring in M&A 
activities, we are also interested in whether the market can take the effect into account 
in the revaluation of merged firms. Generally, the majority of related research pays its 
attention on the announcement effect. Hence, the implicit assumption is the efficient 
market hypothesis. For example, Healy et al. (1992) report a positive relationship between 
abnormal stock returns around announcement date and post-merger increases in operating 
cash flows. In addition, Maloney, McCormick, and Mitchell (1993) document that the 
announcement effect also changes with acquirer’s leverage ratio. In general, the financial 
market can appreciate different firm characteristics in M&A activities. To distinguish 
our paper from others, we are interested in how the market reacts to the change in capital 
structure in a longer period.
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The method of payments in M&A has several informative signals. Harford et al. 
(2009) summarize that the information content could be growth opportunities, equity 
overvaluation, or agency cost.5 Franks, Harris, and Mayer (1988) show that cash 
bidders have better market performance than equity bidders. Jensen (2005) proposes the 
overvalued-equity agency problem and points out that managers may use overvalued 
equity to make the value-destroy acquisitions. Therefore, the existing literature support 
empirically and theoretically that cash payment is preferable to stock payment in M&A. 
We would like to test whether this result still hold after taking into account the change in 
post-merger capital structure. 

III. Data and Methodology

To perform the analysis in this paper, we use the data from firm’s accounting report, 
stock return, and information about mergers and acquisitions. Because we focus on the 
events of mergers and acquisitions in the empirical examination, the data of completed 
acquisitions come from the Securities Data Corporation’s Mergers and Acquisitions 
database. To track the change of the acquiring firms’ characteristics before and after 
acquisitions, we collect all acquisitions that are effective from January 1, 1980 to 
December 31, 2007. In addition, all sample firms should have complete capital structure 
data on COMPUSTAT database for the fiscal year at least one year before and after the 
effective dates of the acquisitions. The acquirers must have stock return data on Center for 
Research in Security Prices (CRSP) at least 12 months after the effective dates. 

There are many researchers mention about the estimation of target or optimal 
leverage, which is optimal capital structure. Following Kayhan and Titman (2007) and 
Harford et al. (2009), we estimate the target leverage ratio by Tobit regressions.6 To capture 
the impact of the change in market value, we use market leverage ratio as the dependent 
variable of the regression, which is the ratio of total debt to the sum of market equity and 
total debt. As to the independent variables, we follow the literature and use seven firm-
specific variables in the estimation, which include the influence of growth opportunity, 
profitability, asset tangibility, product uniqueness, and firm size.7

The adjustment in capital structure incurs certain implicit or explicit costs. In the 
paper, we measure the implicit cost of adjustment in capital structure by the market 
reaction, which is simply the cumulated stock return after acquisitions. There are two 
interpretation of the market reaction to the change in capital structure. On the one hand, 

5 In their paper, in addition to these signals, the means of payment could also convey the information about insider information 
or strategic consideration. We think that the financial constraint should be another important factor in determination of the 
method of payment.

6 Titman and Wessels (1988) and Harris and Raviv (1991) summarize that firm’s leverage is highly correlated with tangible 
assets, investment opportunities, nondebt tax shield, firm size, default probability, profitability, uniqueness of the product, 
firm risk level, and advertising expenditure. 

7 Following Kayhan and Titman (2007), we include the research and development expense and selling expense to proxy for 
the uniqueness of the firm’s products as well as the uniqueness (and the lack of liquidity) of the firm’s collateral.
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we can consider the cumulated stock return a measure of firm’s market performance 
before and after the acquisition. This measure can help us to analyze how an acquisition 
affects the fi rm’s market performance, or its market value. On the other hand, we can also 
consider the cumulated stock return the market reaction to the change in capital structure. 
When there is a positive market reaction, it refl ects the improvement of fi rm’s operation 
after an acquisition. In contrast, firms may receive some punishment from the market 
when the fi rm’s capital structure deviates substantially from their target or optimal level. 
The cumulate stock returns are computed as the sum of monthly log returns from CRSP 
database. In the empirical test, we measure the cumulated stock returns under one- and 
two-year bases.

Acquiring fi rms may adjust their capital structure through acquiring other fi rms. To 
capture the dynamic change in fi rm’s characteristics and the market reaction to the change 
in capital structure, we perform the empirical tests based on the following timeline (Figure 1).

t – 1 t t + 1 t + 2

Figure 1. Timeline

In year t, acquiring firms complete the acquisition and, therefore, the change in 
capital structure should reflect in the financial statement at the end of fiscal year t. We 
measure the deviation of fi rm’s capital structure from their target levels at year t − 1, t, 
and t + 1 to fi nd how the acquisition changes fi rm’s capital structure. On the other hand, 
the dynamic change in capital structure should have certain impact on fi rm performance, 
either in accounting or market measures. We analyze the changes in these measures at year 
t + 1 and t + 2. 

To compare our sample acquiring fi rms with all public fi rms in the U.S. economy, we 
use all public fi rms available in COMPUSTAT database from January 1, 1980 to December 
31, 2007 to estimate the Tobit regression. The fitted value in the Tobit regression is the 
estimated target leverage ratio. Following the existing literature mentioned above, we defi ne 
the deviation from firm’s target leverage as the leverage deficit, which is the difference 
between the actual and the target leverage ratio. The Tobit regression is set up as follows.

MLi,t = β0 + β1M/Bi,t–1 + β2EBITDAi,t–1 + β3SEXPi,t–1 + β4R&Di,t–1 + 

β5DR&Di,t–1 + β6PPEi,t–1 + β7SIZEi,t–1 + 
46

j = 1
∑ Dij,t

 (1)

Due to different situations in different years and industries, the random-effects Tobit 
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regression is more appropriate than the traditional Tobit model. Following Harford et al. 
(2009), we run the separate annual regressions with 48 industrial dummies defined in 
Fama and French (1997).8 The definition of each variable is summarized in Table 1.

8 Due to unique industry characteristics, we exclude the industrial dummies for banking and insurance industries, which 
covering most of companies with Standard Industrial Classification (SIC) from 6,000 to 6,999.

Table 1. The Definition of Empirical Variables

Variable Full name Definition
ML Market Leverage Total debt ÷ (market equity + total debt)
M/B Market-to-book ratio Market equity ÷ total assets
EBITDA Earning before interest, tax, and 

depreciation
Earning before interest, tax, and depreciation ÷ 
total assets

SEXP Selling expense Selling expense ÷ net sales
R&D Research and development expense Research and development expense ÷ net sales
DR&D Dummy for Research and development 

expense
DR&D = 1, when R&D is missing in the database; 
DR&D = 0, otherwise

PPE Property, plant, and equipment Net property, plant, and equipment ÷ total 
assets

SIZE Firm size Log(net sales)
CSR Cumulated stock returns The sum of monthly log return within 12 or 24 

months
PLD Positive leverage deficit PLD = (actual − target leverage ratio) when it 

is positive and zero otherwise
NLD Negative leverage deficit NLD = (actual − target leverage ratio) when it 

is negative and zero otherwise
ΔML Change in market leverage MLt – MLt−1

Dj Industrial dummies 48 industries in Fama and French (1997) 
except banking and insurance industries

X Control variable M/B, EBITDA, SEXP, PPE, and SIZE
YearD Year Dummies One year dummy for each year except 1980
Pcash % of cash payment Value paid in cash ÷ total target value
Pstock % of stock payment Value paid in stock ÷ total target value
CDFover CDF of overleverage Cumulated distribution function of leverage 

deficit when it is positive
CDFunder CDF of underleverage Cumulated distribution function of leverage 

deficit when it is negative
Pcashover
Pcashunder
Pstockover
Pstockunder

Interaction between the method of 
payment and leverage deficit

Pcashover = Pcash × CDFover
Pcashunder = Pcash × CDFunder
Pstockover = Pstock × CDFover
Pstockunder = Pstock × CDFunder
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Based on the estimated target leverage ratio, we distinguish underleveraged firms 
from overleveraged ones in our sample. The underleveraged firms are the firms with 
negative leverage deficit and overleveraged firms have positive leverage deficit. How 
the leverage deficit affects the market performance is another interesting issue worth to 
analyze. We utilize a multivariate ordinary least squares (OLS) regression to analyze the 
impact of leverage deficit and the regression is as follows.

CSRt+1 or CSRt+2 = α0 + α1PLDt + α2NLDt + α3ΔMLt + α4MLt + α'Xt + 
β'Djt + γ'YearDt

 (2)

All variables are defined in Table 1. The control variables in the vector X include 
independent variables we use in the Tobit regression, which are M/B, EBITDA, SEXP, 
PPE, and SIZE. All year and industrial dummies are also included in the regression.

Finally, in the literature of mergers and acquisitions, we know that the method 
of payment also play an important role in firm performance after the mergers and 
acquisitions. It is intuitive that the method of payment should change the firm’s capital 
structure in some way. In the SDC database, we find three different methods of payment: 
cash, stock, and others. Therefore, we analyze the impact of the method of payment, 
leverage deficit, and their interaction on the firm’s performance after acquisitions and the 
regression model is as follows.

CSRt+1 or CSRt+2 = α0 + α1Pcasht + α2Pstockt + α3CDFovert +  
α4CDFundert + α5Pcashovert + α6Pcashundert +  
α7Pstockovert + α8Pstockundert + α'Xt+ β'Dt+ 
γ'YearDt

 (3)

All variables are also defined in Table 1. In the regression, we take into account 
the leverage deficit by its cumulated distribution function, CDF, and create two truncate 
variables: CDFover and CDFunder. It is important to notice that CDFunder is the CDF of 
absolute value of negative leverage deficit. In addition, the interaction effect between the 
method of payment and leverage deficit are represented by four product terms: Pcashover, 
Pcashunder, Pstockover, and Pstockunder. Doing so, we would have a clearer picture 
about how these two factors affect the firm’s market performance. 

IV. Empirical Results

Firms may approach their target capital structure through mergers and acquisitions. 
Therefore, the estimation of target capital structure would be a very critical step in this 
paper. Following the existing literature, we estimate firm’s target capital structure by Tobit 
regression. The estimated result is summarized in Table 2.9 The estimated result in Table 2 

9  The result in the OLS regression is also very similar with that in Table 2. Because the dependent variable is between 0 and 1, 
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is very similar to that in Kayhan and Titman (2007) and Harford et al. (2009) with respect 
to the signs, the magnitudes, and their significance. In addition, from the LR test relative to 
traditional Tobit regression, it rejects the null hypothesis that there is no difference between 
traditional and random-effects Tobit model. Therefore, the random-effects Tobit model is 
more appropriate for the sample in this research. 

Based on the estimated target leverage ratio, we can estimate the leverage deficit at 
each time point. When firms approach the target leverage ratio, their leverage deficit would 
be closer to zero, meaning that actual leverage ratio is equal to the target level. We show 
the histogram of the leverage deficit of all public firms in Figure 2. From Figure 2, we 
find that the distribution of the leverage deficit is very close to normal distribution, which 
means that an average firm has its capital structure close to its target level. Most of firms, 
however, fall in the range between -0.5 to 0.5 and it implies that there are substantial firms 
either overleveraged or underleveraged.

4.1. Changes in Target and Actual Leverages
There are two possible ways to approach target leverage ratio. One is the change in 

actual leverage ratio and the other is the change in target leverage ratio. To clarify whether 
firms’ leverage ratios are closer to their target level after acquisitions and what the main 

we still use the fitted value in the Tobit regression as firm’s target capital structure.

Table 2. The Result of Random-Effects Tobit Regression

Variable MLR
M/Bt−1 -0.059 (-164.13)***

PPEt−1 0.083 (27.67)***

EBITDAt−1 -0.265 (-81.04)***

R&Dt−1 -0.157 (-26.66)***

DR&Dt−1 0.025 (18.25)***

SEXPt−1 -0.026 (-17.94) ***

SIZEt−1 0.010 (34.71)***

Constant 0.433 (52.10)***

Number of observations 139,981
Number of observations per year (mean) 4,827
Prob. > χ2 0
ρ 0.030
LR test for ρ = 0 4,054.60***

Note: The dependent variable MLR is market leverage ratio, which is total debt ÷ (market equity + total 
debt). The definition of variables is shown in Table 1. PPE and EBITDA are scaled by total asset. 
R&D and SEXP are scaled by net sales. The numbers in the parentheses are t-statistics that are 
based on robust standard error. 

***p < 0.001
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reason for the movement, we summarize the basic statistics in leverage defi cit, changes 
in actual leverage ratio, and changes in target leverage ratio in Table 3. Let’s look at the 
summary statistics of all public fi rms in Panel A. First, consistent with the result in Figure 2, 
the mean of leverage defi cit is very close to zero. Around 50% of fi rms have their leverage 
defi cit between -0.14 to 0.11. Second, the change in target leverage ratio is usually smaller 
than that in actual leverage ratio. Even the median of the change in actual leverage ratio, 
however, much is less than the leverage defi cit. Therefore, on average fi rms do not change 
their capital structure substantially but minor adjustment is not unusual.

In Panel B, however, acquiring firms have different pattern in the leverage deficit 
relative to all fi rms. We fi nd that acquiring fi rms’ leverage defi cit is moving toward zero 
after acquisitions with respect to mean, median, and Q1. The median fi rm, in particular, 
reduces the leverage defi cit by more than 35% from time t − 1 to t. Therefore, the evidence 
supports that many firms adjust their leverage ratios toward their target levels through 
mergers and acquisitions. In addition, based on the means and medians of the changes 
in actual and target leverage ratios, we find that there are two main reasons for the 
approaching to target leverage ratio after acquisitions. Because the means and medians 
of leverage deficit are all negative, which implies that actual leverage ratio is less than 
target level, the reduction of leverage defi cit should come from either the increase in actual 
leverage or the decrease in target leverage or both. At time t, we observe these patterns 
in the changes in actual and target leverage. On the one hand, the actual market leverage 

%

leverage ratio

Figure 2. The Distribution of Leverage Defi cit

Note: The leverage deficit is the difference between actual leverage ratio and target leverage ratio. 
The target leverage ratio is the fi tted value in the Tobit regression in Table 1. The percent is the 
frequency of one particular leverage ratio relative to all public fi rms in COMPUSTAT database.
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increase by 0.03 in mean and 0.01 in median. On the other hand, the target market leverage 
decrease by 0.01 in mean and 0.00 in median.10

4.2. Operational Synergies
The theory of optimal capital structure claims that firm’s value would approach to 

its maximum when firm’s capital structure moves toward the optimal level. Since the 
leverage deficit is moving toward zero after acquisition, we would like to know how 
firm characteristics change during the process. Are these changes consistent with the 
maximization of firm value? Based on the previous Tobit regression in Table 2, we know 
that all explanatory variables in the regression have significant impact on the market 
leverage ratios. Therefore, we separate the acquiring firms into four groups, rank = 0, 1, 
2, 3, ranking by their leverage deficit at time t and summarize the changes in B/M, PPE, 
EBITDA, SEXP, and SIZE in Table 4.

10 The leverage deficit is still moving toward zero but the change in target leverage become positive. One possible reason 
is that the increase in actual leverage, which is 0.0191 in mean and 0.007 in median, is greater than the increase in target 
leverage, which is 0.0106 in mean and 0.0027 in median.

Table 3. Summary Statistics for Leverage Deficit and Changes in Leverage Ratio

Variable N Mean Median SD Q1 Q3
Panel A. All firms

Market leveraget 139,981 0.44 0.40 0.28 0.19 0.66
Leverage deficitt 139,981 -0.00 -0.02 0.20 -0.14 0.11
Change in actual MLt 121,896 0.01 0.00 0.15 -0.05 0.07
Change in target MLt 121,896 0.00 0.00 0.09 -0.02 0.03

Panel B. Acquiring firms
Market leveraget     3,945 0.43 0.37 0.29 0.18 0.67
Leverage deficitt−1     3,460 -0.06 -0.06 0.15 -0.16 0.03
Leverage deficitt     3,945 -0.02 -0.03 0.16 -0.13 0.06
Leverage deficitt+1     3,390 -0.01 -0.02 0.16 -0.12 0.06
Change in actual MLt−1     3,024 -0.01 -0.01 0.11 -0.05 0.03
Change in actual MLt     3,460 0.03 0.01 0.13 -0.02 0.08
Change in actual MLt+1     3,390 0.03 0.01 0.12 -0.03 0.07
Change in target MLt−1     3,024 -0.00 -0.00 0.07 -0.02 0.02
Change in target MLt     3,460 -0.01 -0.00 0.07 -0.02 0.01
Change in target MLt+1     3,390 0.02 0.01 0.08 -0.01 0.04

Note: In Panel A, all firms are firms available in COMPUSTAT from 1980 to 2007. The acquiring firms 
in Panel B are firms available in Securities Data Company (SDC) and COMPUSTAT database with 
the same Committee on Uniform Security Identification Procedures (CUSIP) number. ML, market 
leverage, is total debt ÷ (market equity + total debt) and Leverage deficit is the difference between 
actual market leverage and target level. The subscript t in Panel A represents the current year and 
that in Panel B represents the year that acquiring firms complete the transactions. Q1 and Q3 mean 
the 25th and 75th percentile.
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Based on the means and medians in Table 4, there are four key findings that are 
consistent with the maximization of firm value. First, the market-to-book ratio, the proxy 
of growth opportunity, decreases with leverage deficit, which is consistent with the 
finding in Lang et al. (1996). This implies that the reduction of acquiring firm’s growth 
opportunity may result from the deviation of its market leverage from the target level 
and the deviation is partly caused by mergers and acquisitions. Second, the EBITDA, the 
proxy of profitability, also decreases with leverage deficit. The evidence supports that the 
accounting performance or the profitability is getting better when the acquiring firm moves 

Table 4. Changes in Firm Characteristics after Acquisitions

Variable Meant Meant−1 ΔMeant,t−1 Mediant Mediant−1 ΔMediant,t−1

Panel A. Rank of leverage deficit = 0
M/B 2.14 1.64 0.50** 1.71 1.48 0.19**

PPE 0.27 0.28 -0.01* 0.20 0.20 -0.00**

EBITDA 0.13 0.12 0.01** 0.14 0.14 0.00**

SEXP 0.28 0.29 -0.01** 0.23 0.23 -0.00**

SIZE 5.94 5.66 0.28** 5.84 5.57 0.20**

Panel B. Rank of leverage deficit = 1
M/B 1.47 1.59 -0.13** 1.05 1.16 -0.03**

PPE 0.23 0.23 -0.00* 0.15 0.16 -0.00**

EBITDA 0.12 0.12 -0.00* 0.12 0.13 -0.00**

SEXP 0.28 0.29 -0.01+ 0.25 0.25 0.00
SIZE 6.18 5.94 0.25** 6.06 5.84 0.19**

Panel C. Rank of leverage deficit = 2
M/B 1.25 1.57 -0.32** 0.55 0.54 -0.03**

PPE 0.18 0.18 -0.00 0.06 0.06 -0.00**

EBITDA 0.09 0.10 -0.01** 0.06 0.07 -0.00**

SEXP 0.27 0.27 0.00 0.25 0.24 0.00+

SIZE 5.94 5.68 0.26** 5.72 5.43 0.19**

Panel D. Rank of leverage deficit = 3
M/B 0.67 1.47 -0.80* 0.42 0.67 -0.25**

PPE 0.30 0.30 -0.00 0.22 0.24 -0.00*

EBITDA 0.08 0.11 -0.03** 0.09 0.12 -0.02**

SEXP 0.26 0.28 -0.02** 0.20 0.20 0.00
SIZE 6.06 5.75 0.31** 6.00 5.78 0.22**

Note: The sample firms are the acquiring firms available in Securities Data Company (SDC) and 
COMPUSTAT database with the same Committee on Uniform Security Identification Procedures 
(CUSIP) number. We rank by current leverage deficit in the year that these firms complete the 
transactions and classify into four groups in ascending order. Therefore, the most acquiring firms 
in Panel A are underleveraged firms and those in Panel C are with positive leverage deficit. The 
definition of variables is shown in Table 1.

+p < 0.1, *p < 0.05, **p < 0.01
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its capital structure toward the target level. Third, the selling expense, SEXP, increases with 
leverage deficit. Comparing the second finding, we expect that part of better profitability 
comes from the reduction in selling expense. Finally, the firm size that is measured by 
logarithm of net sales decreases with leverage deficit. Following the same token in the 
third finding, some part of the profitability should come from the increase in sales.

The changes in accounting measures show the evidence that a firm may approach 
its target capital structure and the accounting performance also supports the improvement 
of firm operation such as increase in sales or decrease in selling expense. They are parts 
of operational synergies. As we can see, the operational synergies move along with the 
improvement of financial synergies. The evidence supports the coexistence of financial 
and operational synergies in the sample. 

4.3. Market Reaction to the Changes in Capital Structure
Next, we will pursue this issue from the market perspective. Because the explanatory 

variables of the Tobit regression are observable, the stock market would react to the 
changes of firm’s capital structure. We use one- and two-year cumulated stock returns as 
measures of market reaction to the change in firm’s leverage deficit and summarize the 
result of Equation (2) regression in Table 5.11 In Table 5, all positive and some negative 
leverage deficits have significantly negative impact on the one-year shown in Models 1–3, 
and two-year cumulated stock returns, which are Models 4–6. The evidence is consistent 
with the result of accounting measures. When acquiring firms approach their target 
leverage ratios after acquisitions, it can improve their market performance within one and 
two years. We can also interpret the result from investor’s viewpoint. Investors prefer the 
firms that reduce their leverage deficit to the firms that enlarge the deficit. Therefore, firms 
can improve their market performance by acquiring other firms that improve their capital 
structure toward the target level.

In addition, the impacts of positive and negative leverage deficit are asymmetric. 
The positive leverage deficit has stronger influence on both cumulated stock returns. 
This implies that the improvement of capital structure has greater impact on the market 
performance in overleveraged firms than in underleveraged ones. Because overleveraged 
firms in general have stricter financial constraint than underleveraged firms, the market 
appreciates more when they can lower their financial constraint effectively. Moreover, 
in Models 3 and 6 the impact of the change in market leverage is also significant in both 
regressions of cumulated stock returns. This result is consistent with our explanation 
about the greater impact of reducing leverage deficit in the overleveraged firms. When the 
overleveraged firms reduce their leverage ratios, there are two significant effects on the 
improvement of market performance in each regression: the reduction in PLD and ΔML. 
Therefore, we conclude that overleveraged firms can improve their performance, both 
accounting and market measures, by acquiring other firms that reduce their leverage ratios. 

11 Bruner (2002) surveys 130 studies from 1971 to 2001 and shows that the long-term aggregate abnormal returns to acquiring 
firms from mergers and acquisitions are essentially zero. In our study, however, we focus on the cumulated stock returns, 
which is significantly greater than zero. 
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For underleveraged firms, we need to explain the previous result with caution. 
First of all, the significantly negative effect on the cumulated stock returns implied that 
underleveraged firms in Models 3–6 can improve the market performance by reducing 
their leverage ratios. This means that the market does not appreciate the adjustment of 
capital structure toward the target level. In contrast, the movement opposite to the target 
leverage ratio is preferred for the underleveraged firms. Based on this result, we expect 
that there are two adjustments in capital structure that can improve the firm’s market 
performance. One is the reduction of leverage deficit and it means the adjustment of capital 
structure toward the target level for overleveraged firms. The other is the reduction of 
leverage ratio and this effect exists in both overleveraged and underleveraged firms. These 
adjustments may occur individually or simultaneously. 

4.4. Market Reaction to the Method of Payment
Since the policy of capital structure after acquisitions has significant impact on 

market performance, how acquiring firms pay for the acquisitions should also change 

Table 5. Regression of Market Reaction to Mergers and Acquisitions

Variable
Model 1
CSR12

Model 2
CSR12

Model 3
CSR12

Model 4
CSR24

Model 5
CSR24

Model 6
CSR24

PLD -1.432
(-7.670)**

-1.219
(-6.370)**

-0.809
(-3.830)**

-1.503
(-5.080)**

-1.156
(-3.650)**

-0.759
(-2.180)*

NLD -0.155
(-0.980)

-0.279
(-1.820)+

-0.158
(-0.850)

0.182
(0.770)

-0.094
(-0.420)

-0.310
(-1.130)

ΔML -0.933
(-6.640)**

-0.971
(-4.440)**

ML 0.244
(2.410)*

0.388
(2.560)*

M/B 0.001
(0.220)

0.004
(0.340)

-0.004
(-0.400)

-0.013
(-1.120)

PPE 0.007
(0.080)

-0.040
(-0.480)

0.242
(2.160)*

0.148
(1.220)

EBITDA 0.603
(4.390)**

0.164
(1.030)

0.741
(3.240)**

0.704
(2.890)**

SIZE 0.032
(5.080)**

0.013
(1.900)+

0.053
(5.680)**

0.037
(3.610)**

SEXP -0.013
(-2.480)*

-0.269
(-3.270)**

-0.175
(-1.720)+

-0.052
(-0.450)

Constant 0.084
(0.550)

-0.258
(-1.700)+

-0.272
(-1.600)

-0.066
(-0.320)

-0.609
(-2.870)**

-0.838
(-2.850)**

Observations 3,424 3,383 2,998 3,011 2,975 2,653
Adjusted R2 0.107 0.135 0.143 0.087 0.127 0.124

Note: The dependent variables are one-year, in Models 1–3, or two-year, in Models 4–6 cumulated stock 
returns, compounding from monthly returns. The definition of variables is shown in Table 1. PPE and 
EBITDA are scaled by total asset. SEXP are scaled by net sales. The numbers in the parentheses are 
t-statistics that are based on robust standard error.

+p < 0.1, *p < 0.05, **p < 0.01
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their capital structure. It is an opportunity to revisit the issue of the method of payment in 
mergers and acquisitions with the consideration of leverage deficit. Based on the setting in 
Equation (3), we performance the OLS regression on one- and two-year cumulated stock 
returns. The results are shown in Tables 6 and 7 respectively. From the impact on one-year 
cumulated stock return in Model 7 of Table 6, first we find that the payment by firm’s stock 
has significantly negative impact. This result is consistent with the evidence in the existing 
literature. However, the payment by cash has no significant effect and the evidence in 
the literature is still mixed. Second, after adding the consideration of leverage deficit, the 
previous finding is still hold. In addition, the positive leverage deficit has significantly 
negative effect on the stock return and this is consistent with our finding in Table 5. The 
leverage deficit in overleveraged firms has stronger impact on market performance.

The more interesting result is in Models 9 and 10. The significance of stock payment 
disappears once we take into account these interaction terms. This implies that the 
stock payment is not always a negative signal in mergers and acquisitions. The variable 
Pstockover is significantly negative in both Models 9 and 10 and the evidence supports 
that the stock payment in mergers and acquisitions is a negative signal for overleveraged 
firms not for underleveraged firms. This result provides useful information when we 
forecast the firm’s market performance after acquisitions. In addition, the cash payment, 
however, has no significant impact in both overleveraged and underleveraged firms. 
There is a finding for underleveraged firms in Models 8 and 10. The variable CDFunder 
becomes significant in both models and this implies that the further an underleveraged 

Table 6. The Impact of the Method of Payment (One Year after Acquisitions)

Variables
Model 7
CSR12

Model 8
CSR12

Model 9
CSR12

Model 10
CSR12

Pcash 0.019 (0.680) 0.007 (0.240) 0.038 (0.780) 0.024 (0.490)
Pstock -0.115 (-3.690)** -0.169 (-5.430)** -0.038 (-0.720) -0.030 (-0.600)
CDFover -0.361 (-7.090)** -0.194 (-2.390)* -0.282 (-3.190)**

CDFunder 0.073 (1.730)+ 0.131 (1.580) 0.198 (2.360)*

Pcashover -0.047 (-0.420) -0.021 (-0.180)
Pcashunder -0.063 (-0.610) -0.054 (-0.540)
Pstockover -0.515 (-3.670)** -0.414 (-3.020)**

Pstockunder -0.120 (-1.150) -0.054 (-0.530)
Constant -0.098 (-0.660) 0.049 (0.340) -0.031 (-0.210) -0.438 (-2.900)**

Firm control variables No No No Yes
Observations 3,424 3,424 3,424 3,383
Adjusted R2 0.059 0.103 0.112 0.141

Note: The dependent variable is one-year cumulated stock returns, compounding from monthly returns. 
The definition of variables is shown in Table 1. Firm control variables include ML, M/B, EBITDA, 
PPE, SEXP, and SIZE. The numbers in the parentheses are t-statistics that are based on robust 
standard error.

+p < 0.1, *p < 0.05, **p < 0.01
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firm’s capital structure deviates from its target level, the better its market performance will 
be. This is not consistent with the previous finding for underleveraged firms in Table 5.12

Table 7 shows the same story as Table 6 with stronger evidence. Harford et al. 
(2009) find that acquirers are less likely to finance the acquisition with debt when they 
are overleveraged. Instead, they use equity financing in the acquisition. We extend 
their research and find that the market punishes the firms for a few years when they are 
overleveraged and use equity financing in the acquisitions. In addition, from Table 7, 
we find that the significant effect of other payment is gone in Model 11 and that of stock 
payment for underleveraged firms is also gone in Model 13. The negative leverage deficit 
becomes marginal significant in Model 12, which is significant only in Models 9 and 10 
in Table 6. Therefore, the evidence of two-year cumulated stock return verifies our finding 
in one-year cumulated stock return and some noise effect in the regressions of one-year 
cumulated stock return disappears. 

12 The significance of underleverage firms in Models 8 and 10 is inconsistent with our expectation. However, the result of 
overleverage firms in each model is significantly negative and consistent with previous finding. There are some other 
reasons affecting the underleverage firms, which are out of our control, and we leave them for future research.

Table 7. The Impact of the Method of Payment (Two Years after Acquisitions)

Variable
Model 11

CSR24

Model 12
CSR24

Model 13
CSR24

Model 14
CSR24

Pcash 0.018 (0.420) 0.005 (0.130) 0.048 (0.650) 0.050 (0.680)
Pstock -0.162 (-3.580)** -0.212 (-4.640)** -0.114 (-1.500) -0.059 (-0.780)
CDFover -0.401 (-5.390)** -0.241 (-2.030)* -0.411 (-3.100)**

CDFunder -0.010 (-0.170) 0.027 (0.250) 0.232 (2.040)*

Pcashover -0.149 (-0.870) -0.138 (-0.790)
Pcashunder -0.021 (-0.140) -0.041 (-0.280)
Pstockover -0.366 (-1.830)+ -0.233 (-1.200)
Pstockunder -0.092 (-0.650) -0.043 (-0.320)
Constant -0.243 (-1.270) -0.086 (-0.430) -0.170 (-0.830) -0.953 (-4.040)**

Firm control variables No No No Yes
Observations 3,011 3,011 3,011 2,975

Adjusted R2 0.072 0.091 0.092 0.136

Note: The dependent variable is two-year cumulated stock returns, compounding from monthly returns. 
The definition of variables is shown in Table 1. Firm control variables include ML, M/B, EBITDA, 
PPE, SEXP, and SIZE. The numbers in the parentheses are t-statistics that are based on robust 
standard error.

+p < 0.1, *p < 0.05, **p < 0.01
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V. Conclusions

The policy of capital structure is a very important managerial decision in corporate 
finance and the way to achieve the target or optimal capital structure is also crucial for 
managers. In addition to issuing new equity or borrowing from banks or public, firms can 
adjust their capital structure through mergers and acquisitions. On one hand, the target 
firm’s capital structure would influence the acquiring firm’s capital structure. On the other 
hand, the method of payment in the corporate events should also affect the firm’s capital 
structure substantially. In this paper, we deal with the issue of mergers and acquisitions and 
focus on the effect of the events on firm’s capital structure and performance.

Based on the corporate data in SDC, COMPUSTAT, and CRSP databases, we 
perform several empirical tests regarding the adjustment of capital structure around 
mergers and acquisitions. The finding in this paper can extend the existing knowledge 
about the impact of mergers and acquisitions on firm’s capital structure. In the empirical 
evidence, first we find that many firms approach their target leverage ratios by acquiring 
other firms. The acquiring firms in our sample have decreasing leverage deficit in the 
process of acquisitions and the adjustment of capital structure may result from the changes 
in either actual or target capital structure. Therefore, we find that the change in capital 
structure may be part of synergy in mergers and acquisitions but not all acquiring firms can 
capture this synergy. It depends on the capital structure before acquisitions and the target 
firm’s capital structure. 

Second, from the theory of optimal capital structure, the firm value could be 
maximized when the firm achieves its target or optimal capital structure. We find 
supportive evidence in this paper. Even though we have not tested the change in firm 
value directly around acquisitions, we do find that some firm characteristics move toward 
maximizing firm value. For example, the acquiring firm’s profitability and net sales 
decrease with leverage deficit. In addition, the selling expense increases with leverage 
deficit. Both results support the increase in firm value after acquisitions when the acquiring 
firms can reduce their leverage deficit. Moreover, the growth opportunity also decreases 
with leverage deficit. This implies that there are more opportunities for acquiring firms 
when they approach their target capital structure. 

Third, we also find consistent results from market reactions, which are measured 
by cumulated stock returns. The market reacts positively within one or two years after 
acquisitions for firms reducing their leverage deficit. The reduction of leverage deficit 
in overleveraged firms has stronger impact on market performance than underleveraged 
firms. This implies that investors care much more for overleveraged firms about their 
change in capital structure. In addition, when acquiring firms reduce their leverage ratio 
regardless of the current status of capital structure, they can significantly improve their 
market performance. Therefore, the reduction of current leverage ratio or the relaxation of 
financial constraint is preferable from the market perspective. 

Finally, consistent with the existing literature, acquiring firms have worse market 
performance after acquisition with stock payment. Based on the consideration of the 
status of acquiring firm’s capital structure, however, we understand more that the negative 
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signal from stock payment is only for overleveraged firms. Cash and other payment have 
no significant impact on acquiring firm’s market performance after transaction. After 
taking into account the method of payment, investors prefer the underleveraged firms to 
overleveraged ones. In sum, we conclude that the change in capital structure in mergers 
and acquisitions is an important factor that determines the future market performance. 
These results support the theory of optimal capital structure in corporate finance: firms are 
increasing their firm values as approaching the target capital structure. 
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摘　要

本文探討公司於併購事件後，資本結構調整的過程是否支持現有的資本結
構理論？實證結果顯示主併公司在事件後降低了融資赤字，亦即實際的資本結
構與目標資本結構距離更接近。此外，公司的特徵變數，例如市值與帳面價值
比率、淨銷貨收入、獲利及銷售費用等，均朝公司價值極大化的方向調整，此
實證結果支持最適資本結構理論。最後，在資本市場的反應分析上，投資人對
於融資赤字的減少給予正面的市場反應；同時也對於股票支付的併購案給予負
面的評價，符合現有文獻的結果。因此，本文實證結果發現主併公司於併購事
件後，藉由資本結構的調整以達到公司價值極大化之目標。

關鍵詞：最適資本結構、公司併購事件、融資赤字
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