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Abstract: Prior studies on the debt-equity choice of firms focus on capital market oriented
economies. This paper examines whether firms in Japan, the world’s largest bank-oriented
economy, adjust their debt-equity choice towards the target. We find that the leverage ratios of
Japanese firms do adjust slowly towards their target levels. The adjustment speed has dwindled
after the Asian Financial Crisis. In contrast to existing literature, we show that an increase in
tangible assets reduces the leverage ratio of firms in Japan. It is also found that the effect of
financial deficit is persistent while the market timing effect is not.
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1. Introduction

The selection of target debt-equity ratio has received increasing attention in recent years. One
strand of the literature focuses on the determinants of the optimal target ratio (Graham and Harvey,
2001; Hovakimian et al., 2001; Booth et al., 2001; Baker and Wurgler, 2002; Frank and Goyal,
2003). There are three major competing theories explaining firms’ debt-equity choice in the
literature. The trade-off theory suggests that the optimal debt-equity choice of a firm can be
determined by looking at the trade-offs between costs and benefits of financing through debt and
equity. The pecking order theory states that firms prefer internal financing by retained earnings to
external financing, and prefer debt to equity for external financing.' The market timing theory
argues that firms tend to issue equity under good market condition.” Another strand of the literature
investigates how the leverage ratio moves towards the target.” A representative study is Kayhan and
Titman (2007), which examines the adjustment of debt-equity choice of US firms over a five-year
horizon. They show that cash flows, investment expenditure and stock performance lead to
deviations from the target ratio, and that the debt-equity choice adjusts towards the target ratio in
the long run. The results of Kayhan and Titman (2007) apply to firms in a capital market oriented
economy.

In this paper, we examine the debt-equity choice of Japanese firms. The case of Japan is of interest
because Japan is the largest bank-oriented economy in the world. A model containing variables
associated with the tradeoff, pecking order and market timing theories will be estimated to evaluate
the impact of different factors on the adjustment of book and market target leverage ratios. The
persistence and reversal of the effects will also be analyzed.

Some new results are obtained. First, in contrast to expectation, we find that an increase in tangible
assets reduces the leverage ratio of firms in Japan. Second, we provide new evidence that these
firms do adjust to their leverage ratio to target in the long run. Third, we conclude that the market
timing effect is not persistent in the case of Japan. In addition, we also show that the adjustment
speed of the debt ratio for firms in Japan has dwindled after the Asian financial crisis.

The structure of the paper is organized as follows: Section 2 describes the data and methodology.
Section 3 presents the empirical results. Section 4 is the conclusion.

2. Data and Methodology

Annual data for industrial firms with more than ten-year business operation over the period 1980 —
2003, are extracted from the PACAP database. The sample consists of 1,299 Japanese firms,

" The pecking order hypothesis was proposed by Donaldson (1961) and Myers (1984). Shyam-Sunder and
Myers (1999), Frank and Goyal (2003) and Brounen et al. (2006) provide supporting evidence for this
hypothesis.

? Under this theory, firms with a high market-to-book ratio will have a low debt ratio (Baker and Wurgler,
2002; Welch, 2004).

? See, for example, Fischer, Heinkel and Zechner (1989), Goldstein, Ju and Leland (2001), Collin-Dufresne
and Goldstein (2001), Korajczyk and Levy (2003) and Flannery and Rangan (2006).



excluding financial firms, firms with a leverage ratio greater than 1, and firms with a
market-to-book ratio greater than 10. The descriptive statistics of firm characteristics are reported
in Table 1.

[Insert Tablel]

Compared with other Asian countries, Japan has relatively high average book leverage ratio and
average market leverage ratio, 0.5239 and 0.4672 respectively. Note that the mean fixed asset ratio
1s 0.2453, the mean financial deficit is -0.1499, and the mean current ratio is 1.6612. These last
three ratios are below average levels of other Asian countries.

2.1 Estimation of the Target Leverage Ratio

To investigate the relationship between the debt-equity choice of a Japanese firm and its
characteristics, the following model of the leverage ratio L, is investigated:

L. = 0o + B TANG, + B, EBIT, + B; SIZE, + B, LIQ, + Bs RETURN,
+ Bs M/B; + B, NDTS; + Bs VOL, + By Industry dummies; + e, . (D)

L, is the leverage ratio,

TANG is the average fixed asset ratio,

EBIT is the average earning before interest and taxes scaled by total assets,
SIZE is the logarithm of average total assets,

LIQ is average current ratio,

RETURN is average one-year stock return,

M/B is the average market-to-book ratio,

NDTS is average non-debt tax shield, and

VOL is the average volatility of earnings.

Both the book and market leverage regressions are estimated. The book leverage ratio is calculated
by dividing total liabilities by total assets at book value, which equals the sum of equity and
liabilities at book value. For consistency, we scale all firm-specific variables based on its total
assets. The market leverage ratio is percentage of total liabilities to total assets at market value. The
market value of assets is defined as the sum of market value of equity and the book value of total
liabilities.

The average fixed asset ratio (TANG) shows the proportion of a firm’s total fixed assets to its total
assets. As tangible assets are eligible collateral for most loans and have good liquidity, their
presence reduces default risks in bank lending. Therefore, we expect a positive relationship
between values of tangible assets and target leverage. The variable EBIT, which measures return on
asset, is used as a proxy of profitability, which is calculated by scaling the earnings before interest
and taxes by the book value of assets in the book leverage regression, and by the market value of
assets in the market leverage regression. For a firm that prefers internal funds, its debt ratio reduces
as its past earnings before interest and taxes (EBIT) increases. The variable, SIZE, is the logarithm
of total assets. The market-to-book ratio (M/B) is the ratio of market value to the book value of total
assets. Non-debt tax shield (NDTS) is the proportion of depreciation to total assets. DeAngelo and
Masulis (1980) argue that a higher non-tax debt shield, such as depreciation, adds to the difficulties
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of debt financing. Therefore, we expect a negative relationship between non-debt tax shields and
target leverage.

The current ratio of a firm, which is the ratio of current assets to current liabilities, is used to
measure its liquidity (LIQ). We define the volatility of earnings (VOL) as the absolute difference
between the annual percentage change in earnings before interest and taxes (EBIT) and the average
of this change over the sample period. The annual stock return (RETURN) is the first difference of
the logarithm of annual share prices. Industry dummies are added to control for the industry
specific effect.* All the regressors, except the industry dummies, are calculated by taking averages
over the sample period for each firm.’

2.2 Long-term Adjustment

Kayhan and Titman (2007) analyze the determinants of the change in leverage ratio over a 5-year
horizon using a two-step linear regression.’ In this paper, we consider the change of leverage ratio
within 3, 4, and 5-year horizons. We will also examine 10-year persistence and reversal effects. The
following models are estimated for both changes in book and market leverages:
Li— Lii= aotPiFDdei  + B2 FDyi o + B3YToi ¢ + BaLT i

+ Bsrei o + Be EBITy; o+ By Ldefi; + Bs ATarget.

+ By Industry dummies + ;o CRISIS +e; , 2)

FDd, ;s a dummy for positive FD,;,,

FD,;, is financial deficit over the past i years,

YT,;,1s a yearly timing measure for i years,

LT,;,1s a long-term timing measure for i years,

r..i,18 the stock return from year #-i to year ¢,

EBIT,;, is the earnings before interest and taxes over the past i years,
Ldef, ;is the leverage deficit of year #-i, and

ATarget,; is the change of the target leverage ratio over the past i years,

where i=3, 4, 5. FDy;, is the financial deficit, which is defined as the sum of the net equity and net
debt issued between year t-i and t, scaled by the total assets in year t-i. FDd,, is binary variable,
which equals one when FD,;; is positive, and equals zero otherwise. YT, is a yearly timing
measure, which is the sample covariance between the financial deficit and the market-to-book ratio
from year t-i to t. LT, is a long-term timing measure, which is product of the average
market-to-book ratio and average financial deficit between year t-i and t.” 1., is the cumulative

* Eight industry dummies are employed to control for sector specific effects. Sectors under study include
primary sector, house leasing, manufacturing, raw material, utilities, real estate, wholesale and retail, and
other industries.

> The method is similar to that of Fama-Macbeth (1973).

% In the first step, they estimate the target leverage ratio by using traditional trade-off variables as described in
Section 2.1. The leverage deficit variable is estimated as the difference between the actual leverage ratio and
target leverage ratio at the beginning of the period. In the second step, the 5-year change of leverage ratio is
regressed against the estimated leverage deficit, changes in the target debt ratio and other variables.

7 Specifically, YT, = Cov (FD, M/B), LT = (avg. FD) (avg. M/B).



stock return from year t-i to t. EBIT,;; is defined as the sum of earnings before interest and taxes
between year t-i and t. Ldefy; is the estimated leverage deficit of year t-i, defined as the difference
between leverage at year t-i and target leverage for the same period. ATarget,; is the change of the
estimated target leverage ratio between year t-i and t. We include a binary variable CRISIS, which
equals 1 for years after 1997, and equal 0 otherwise, to capture the effects of 1997 Asian Financial
Crisis.® Our model includes the variables for the tradeoff theory (Ldef,; and ATarget,.), pecking
order theory (FDy;; and EBIT;,) and market timing theory (YT, LT and r.;;). For consistency,
the same sample is used throughout this paper.’

2.2.1 Tradeoff Theory

The explanatory variables for the tradeoff theory (Hovakimian et al., 2001; Fama and French, 2002)
include leverage deficit (Ldef,;) and change in target ratio (ATarget,;). For example, according to

trade-off theory, firms will reduce their leverage ratios under they are higher than target ratios. In

this case, the long-term adjustment of leverage ratio towards the target is indicated by the negative

coefficient of Ldef,;. If the cost of adjustment is high, the magnitude of the coefficient should be

small. Conversely, a low cost of adjustment should result in a large coefficient.

2.2.2 Pecking Order Theory

It has been observed that firms with a higher financial deficit have a higher leverage ratio
(Shyam-Sunder and Myers, 1999; Frank and Goyal, 2003). In our model, a positive coefficient of
the financial deficit (FDy;,) variable implies the existence of the pecking order effect. As positive
financial deficit may affect the debt-equity choice differently from a negative one, a binary FDd,
is added to the model in order to capture the effects of this difference. It indicates whether there is a
financial deficit between year t-i and t. Profitability is approximated by the scaled cumulative
earnings before interest and taxes (EBIT ;) between year t-i and t."” We expect a negative impact
of EBIT;  on the change in leverage ratio under the pecking order theory.

2.2.3 Market Timing Theory

Baker and Wurgler (2002) construct an external finance weight-average market-to-book ratio
(M/Bgrwa) to measure the overvaluation of equity and the market timing effect.!! Kayhan and

¥ To address the heteroskedasticity and autocorrelation problems, we use the bootstrap method to obtain the
standard errors of coefficient estimates.

? Kayhan and Titman (2007) use different samples to investigate the contemporaneous, persistence, and
reversal effects of financial deficit, market conditions and profitability on the debt ratio. We use the same
sample throughout this paper.

' As pointed out by Kayhan and Titman (2007), the existence of profits indicates that the availability of
internal funds has an independent impact on debt-equity choice even after controlling for the financial deficit.
1 The weight-average market-to-book ratio (M/Bgrwa) is defined as
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Titman (2007) show that M/Bgrwa can be decomposed into two components: a yearly timing
variable (YT.i,) scaled by average financial deficit, and the average market-to-book ratio (or LT,.;,
divided by average financial deficit). The first component is invariant to the amount of capital
raised. The second component introduces a negative relationship between M/Bgrwa and changes in
leverage ratio for reasons other than market timing motivation. In this paper, we also include these
two variables in our model. The yearly timing variable (YTy;), defined as the sample covariance
between yearly financial deficit and market-to-book ratio between year t-i and t, is included to
capture the market timing effect. It indicates whether firms will take advantage of short-term
overvaluation to raise funds by issuing equity, and captures the effects of market timing on
debt-equity choice of a firm that raises more external capital. A negative relationship is expected
between yearly timing and the change in debt ratio when the market timing strategy is in effect. The
long-term timing variable (LT.,) is also included.

We added r,;; in the regression to further investigate the separate effect of stock returns on the
change of leverage ratio. A negative impact of stock returns on market leverage is expected if firms
are more willing to issue equity when stock performance is good or when the market valuation is
high.

2.3 Persistence and Reversal of Effects

To see continuous effects of influencing factors on long-term adjustment, we examine how the
change of observed leverage ratio over a 2i-year horizon is affected by the variables in the two
separate i-year periods. Specifically, we consider

L — Li2i= 0gtP1F DA i tB2FDiaieitB3 Y TiooiitBa LT i it Bs Teoniei
+ B EBIT.i + B7 FDd; i Bs FDy; Tt BoYTyi i BioLT et Biirei K
+ B2 EBITy ¢+ P13 Ldefio; + Bis ATarget, s
+ Bys5 Industry dummies + ;4 CRISIS + ¢, 3)
where1=3, 4, 5.

If the effect is persistence, the parameter in the first i-year period should be significant and have the
same sign as in the following i-year period. The parameters are estimated using ordinary least
squares (OLS) method and the standard errors are calculated via bootstrapping. To see whether
firms are taking offsetting actions to prevent themselves from moving away from the target
leverage ratio, we directly test the reversal effect. We modify (3) by replacing the dependent
variable with the change of leverage ratio in i years instead of 2i years. Specifically, we estimate

Li — Lii= aotPiFDde.i it PoFDiai it Bs Y TeaiitBa LTei it Ps Teigei
+ B6 EBITiaii  + B7 FDdei ¢ + Bs FDvi ¢ + BoY Tei ¢ + BroLT i ¢ + P T ¢
+ B12 EBITy; ¢+ P13 Ldefio; + Big ATarget,; + Bis Industry dummies

+ B]() CRISIS + St (4)
where1=13, 4, 5.
t—1 FD
M /B, = z *—(M /B), , where FD, is the financial deficit, and (M/B) is the

—1
= 2
market-to-book ratio in year s. When M/Bggy is high, the stock is overvalued and the firm is likely to issue
equity.



Essentially, the change of leverage in i years is regressed against variables in the two separate
i-year periods. If a reversal exists, the signs of the same variable should be different in the first and
second i-year periods.'?

3. Results

3.1 Estimation of the Target Ratio

Both the book and market leverage ratios respectively are regressed against averaged firm
characteristics for the 1980 — 2003 sample period. The results are reported in Table 2.

[Insert Table 2 here]

From Table 2, the signs of most coefficients in the book regression are consistent with those in the
market leverage regression. Note that the coefficient of TANG is negative in both regression
models. The finding is against conventional wisdom — since traditional bank lending is secured by
collateral, the role of asset tangibility should be prominent in bank oriented economies like Japan.
(Booth et al., 2001). There are two potential explanations. First, due to the property market bubble
and sluggish economy, collaterals fail to secure repayments of loans in Japan. Moreover, Japanese
firms usually maintain close relationships with a particular bank, called the main bank, which
launch rescue operations whenever the firms are in trouble. As such, the bankruptcy cost in Japan is
rather low. The value of tangible assets has provided less reference value on default risk due to the
presence of the main bank relationship, which could explain the absence of relationship between
tangible assets and the leverage ratio."> Second, Japanese firms with more tangible assets prefer
long-term debt financing. If the substitution of long-term debt for short-term debt is less than one
percent of total liability, they will be less leveraged overall. Such substitution will result in a
negative correlation between tangibility and target leverage.

The pecking order theory states that firms tend to use internal funds to finance projects. Thus, it is
expected that the profitability of a firm (£BIT) has an inverse relationship with debt ratio. The
estimated coefficient of profitability is -1.7531 for the book leverage regression, and -1.8475 for
the market leverage regression. Under the pecking order theory, firms with higher liquidity (L/Q)
tend to borrow less. In our model, the estimated coefficient of LIQ is -0.1163 for book leverage, and
-0.0966 for market leverage. Most of the coefficients are significant at the 5% level. Note that the
size of a firm (SIZE) has a positive impact on the target ratio for firms, suggesting that larger firms
in Japan have a relatively higher level of debt financing.'* The performance of stock return
(RETURN) and market-to-book ratio (M/B) have a negative impact on the target leverage ratio. It is
consistent with the tradeoff theory and market timing theory, which predict an inverse relationship
between leverage and stock returns. Besides, firms with high market-to-book ratios tend to use
equity financing, which is consistent with the tradeoff theory and market timing theory. The
negative coefficient of non-debt tax shield (NVDTS) indicates that higher non-debt tax shield reduces

' For instance, the financial deficit may have a positive impact on leverage in the current i years due to the
pecking order effect, but the impact may become negative in the next i years.

1> We thank a referee for pointing this out.

' This is because large firms generally have lower bankruptcy risks and lower costs of default, and are likely
to have lower borrowing costs.



the tax paid by firms. As the relative benefit of debt financing is lower, according to tradeoff theory,
a negative relationship between non-debt tax shields and target leverage is expected.

3.2 Long-term Adjustment

Regressions for the long-term change of leverage ratios are estimated, and the impacts of tradeoff,
pecking order and market timing variables are reported in Table 3. For the book leverage regression,
the leverage changes to fill the leverage deficit with a speed of -9.23% for a 3-year change, -11.62%
for a 4-year change and -13.42% for a 5-year change. The corresponding changes are -8.06%,
-10.38% and -12.69% respectively in the market regressions. The positive sign of the coefficient of
ATarget,; is consistent with tradeoff theory.

[Insert Table 3 here]

The strong positive effects of FD; ; and FDd,;  on the change of leverage ratio provide evidence
for the pecking order theory. From Table 3, the t-value of financial deficit ranges from 4.3 to 7.0,
and ranges from 5.1 to 6.1 for long-term timing in the market leverage regression. Moreover, a
positive financial deficit is likely to affect the leverage ratio more significantly than a negative one,
as indicated by the strongly positive coefficient of FDd;; in both book and market regressions.
Firms with a higher value of LTy, either have a larger average market-to-book ratio (high-flying
growth firms) or a larger average financial deficit."” The coefficient of profitability (EBIT, ,) is
strongly negative. The market timing variables include stock returns (r.) and yearly timing
(YT ), both of which have a substantial negative impact on the change of leverage. This supports
the market timing theory. Note from Table 3 that, after the Asian financial crisis, book leverage
ratios increase by 0.41%, 0.64% and 0.65% for i = 3, 4, 5 respectively, while the corresponding
market leverage ratios increase by 1.00%, 1.84% and 2.37% respectively. Thus, firms in Japan
generally have a higher leverage ratio after the 1997 Asian financial crisis, revealing that the crisis
placed them under financial stress.

3.3 Persistence of the Effects

The estimation results of Model (3) are summarized in Table 4. In general, we observe a negative
coefficient of leverage deficit and a positive coefficient of change in the target ratio in the market
leverage regression. Therefore, firms generally make up for the leverage deficit by following target
ratio.

[Insert Table 4 here]

Note that the effect of financial deficit is persistent, as indicated by the positive coefficients of
FDy; ; and FDd,; ;. Specifically, the effect of financial deficit in the recent i-year period on the
change of debt ratio in 2i years is stronger than that of previous i-year period, implying that the
effect has intensified over the 2i-year period. For example, the coefficient of the first 5-year
financial deficit is 0.0093, while that of the last 5-year deficit is 0.0337 in the market 5-year
leverage change regression, shown in Table 4. The impact of EBIT,;; is still significant even
when EBIT,, is included in the book regression. Although the negative effect of stock performance

'* Since some Japanese firms are part of the Keiretsu, they tend to be financed by the Keiretsu bank which
holds an equity position in the company. The Keiretsu bank tends to monitor the company more closely
which, by itself, can have an important impact on the firm's financing choice and cost of debt.



persists over the 2i-year horizon, the market timing effect is not persistent. The yearly-timing
coefficients are generally not significant in both periods, while the long-term timing variable is not
significant in the first i-year period. We only observe a positive effect of long-term timing in the
second i-year period. Thus, there is a tendency to move towards the target leverage ratio in a longer
horizon.

3.4 Reversal of the Effects

The results of the previous section show that impacts from variables associated with the market
timing theory tend to fall over time, which indicates the existence of a potential reversal effect. The
estimation results of Model (4) are reported in Table 5. A change in the sign of the coefficient of a
given variable between the two i-year periods implies the existence of a reversal. We observe a
reversal effect from the coefficients of the FD and FDd variables. Note that the coefficient of the
financial deficit variable from year #-2i to #-i is negative, while that from year #-i to ¢ is positive.
Moreover, for both regressions, the coefficients are larger in absolute magnitude in the second
i-year period. A similar reversal pattern is also observed for the EBIT variable. Note also that the
coefficients of the yearly timing variables in the first i-year period are generally insignificant, while
those in the second i-year period are significantly negative. It suggests that the market timing effect
is not persistent.

[Insert Table 5 here]

The effect of stock returns only reverses in the market leverage regression. The effects of leverage
deficit and change in target are all significant. For the market leverage regression, the leverage
deficit has a persistent negative relationship while the change in the target ratio has a long-run
positive relationship with the leverage ratio change. This suggests that the observed leverage ratio
follows the target slowly, even after taking into account the cash flow, profitability, stock market
performance and market timing effects.

4. Conclusion

This paper examines the movement of debt-equity ratio for firms in Japan.by analyzing a sample of
1,299 Japanese firms. Unlike the cases of the US and Europe, Japan is expected to exhibit higher
degree of asset tangibility since collaterals play an important role in a bank-oriented economy.
However, we find that an increase in tangible assets reduce the leverage ratio of firms in Japan. Our
conjecture is that Japanese firms with more tangible assets are likely to be financed by long-term
debt, which is not easily substituted by short-term debt. We find that Japanese firms tend to use
internal funds to finance projects, as predicted by the pecking order theory. In addition, we provide
evidence that market size positively affects the degree of debt financing. Consistent with the
trade-off theory and market timing theory, stock performance and market-to-book ratio have a
negative impact on the target leverage ratio. Besides, high-growth firms tend to use equity
financing. A negative relationship between non-debt tax shields and target leverage is observed.

Our analysis has managerial implications on Japanese firms with financial deficits that tend to raise
their leverage ratio. The impact on capital structure is stronger when firms are raising capital or
when their financial deficit is positive. Furthermore, firms with higher profitability tend to reduce
their leverage ratio. The effects implied by the pecking order theory are shown to be long lasting,



persistent, but reversed. Further managerial implication is on the impact of stock return, which has
persistently negative but reversed effect on the leverage ratio. Therefore, Japanese firms with good
stock performance tend to issue equity and reduce their leverage ratio. The yearly timing measure
carries a negative effect on the change of leverage ratio, though this market timing effect is neither
persistent nor statistically insignificant. Our results confirm that Japanese firms take actions to
make their leverage ratio consistent with their targets. Firms with a leverage ratio higher than target
will reduce their leverage in the long run, but the adjustment speed towards the target is rather slow.
This slow adjustment speed is partly attributable to the low costs of deviations from the target ratio.
It is also found that the adjustment speed has further dwindled after the 1997 Asian Financial Crisis,
indicating that the crisis puts many firms in Japan under financial stress. The results that the
changes in leverage due to the financial deficit and stock returns reverse provide further evidence
that Japanese firms tend to move towards their target leverage ratio.
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Table 1: Descriptive Statistics of variables estimating the target leverage

Variable Definition Mean | Std. Err. | [95% Conf. Interval]

Book Leverage Ratio |01 liabilities divided by thebook | 5539 | 0059 | 05124 | 0.5354
value of assets

Mayket Leverage total liabilities divided by the market 0.4672 0.0058 | 0.4559 0.4785

Ratio value of assets

Fixed Asset Ratio the ratio of total fixed assets to total

(TANG) assets of a firm. 0.2453 0.0033 | 0.2387 | 0.2518

EBIT(scaled by the [scaling the earnings before interest

book asset) and taxes by the book value of assets 0.0474 0.0009 | 0.0456 0.0492

EBIT (scaled by the |scaling the earnings before interest

sum of market equity |and taxes by the market value of 0.0324 0.0006 | 0.0312 0.0335

and book debt) assets

Logarithm of Firm .

Size (SIZE) the logarithm of total assets 10.8995 | 0.0346 | 10.8316 | 10.9674

Current Ratio (LIQ) |:n¢ Fatio of currentassets and current | -y g5 | 0270 | 1.6083 | 1.7142
liabilities

l-year Stock return  |the first difference of the logarithm of]

(RETURN) annual share prices -0.0145 | 0.0018 | -0.0180 | -0.0109
the sum of the net equity and net debt

Financial deficit (FD) |issued between year t-i and t scaled by| -0.1499 | 0.0134 | -0.1762 | -0.1236
the total assets in year t-i

Market -to-book ratio |the ratio of market value and the book

(M/B) value of total assets. 1.4035 0.0120 | 1.3798 1.4271

Non-debt tax shield [the ratio between depreciation and

(NDTS) total assets. 0.0277 0.0005 | 0.0267 | 0.0287
the absolute difference between the

. o annual percentage change in earnings

Earning volatility |\ - fore interest and taxes and the 18829 | 01992 | 14921 | 22737

(VOL) .
average of this change over the
sample period.

Number .of 1299

observations
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Table 2: Estimation Results for the Target Book Leverage and Market Leverage Ratios (Model 1)

L, Book Leverage Market Leverage
constant 0.6836 (16.5)* 0.9033 (22.5)*
TANG -0.1099 (-2.2)* -0.0639 (-1.3)
EBIT -1.7531 (-12.3)* -1.8475 (-9.2)*
SIZE 0.0163 (4.9)* 0.0052 (1.6)

LIQ -0.1163 (-24.8)* -0.0966 (-21.7)*
RETURN -0.2278 (-3.6)* -0.3220 (-5.1)*
M/B -0.0130 (-1.3) -0.1643 (-17.4)*
NDTS -1.0462 (-3.3)* -1.4832 (-4.9)*
VOL 0.0014 (2.5)* 0.0008 14
N 1299 1299
R 0.5338 0.5443

The t-values are reported in the parenthesis.
* Significant at the 5% level.



Table 3: Estimation Results for Factors Affecting the Long-Run Adjustment (Model 2)

Book Leverage

Li—L, i=3years t-value i= 4years t-value i= Syears t-value
constant -0.0152 -6.8%* -0.0175 -6.3* -0.0221 -5.9%
FD,;, 0.0219 2.0%* 0.0207 2.1% 0.0262 2.8%
FDd;, 0.0286 13.6* 0.0322 12.2% 0.0380 11.8%
YT, -0.2228 -1.8 -0.3546 -2.4%* -0.3269 -2.4%
LT,;, 0.1554 4.3% 0.2136 5.9% 0.1968 3.8%
Fii -0.0096 -6.2% -0.0097 -5.9% -0.0113 -6.1%
EBIT ., -0.1273 -13.5% -0.1226 -13.6* -0.1130 -13.0*
Ldef, ; -0.0923 -15.2% -0.1162 -16.9% -0.1342 -18.3*
ATarget,; 0.0214 1.5 0.0223 1.3 0.0238 1.3
CRISIS 0.0041 2.0* 0.0064 2.6% 0.0065 2.4%
N 19117 19004 18831

clusters 1286 1277 1252

R 0.2215 0.2467 0.2554

Market Leverage

L,—L.; i= 3years t-value i= 4years t-value i= Syears t-value
constant -0.0281 -18.6* -0.0330 -15.4* -0.0379 -14.1*
FD,;, 0.0678 7.0% 0.0527 5.1% 0.0427 4.3%
FDd,;, 0.0246 15.7%* 0.0286 15.4%* 0.0329 15.3*
YT, -0.1259 -1.6 -0.2109 -2.5% -0.2279 -2.3%
LT, 0.1260 5.1% 0.2264 6.1% 0.3080 5.9%
it -0.1870 -62.3* -0.1797 -55.6* -0.1741 -51.7*
EBIT ;, -0.0226 -2.3*% -0.0433 -3.8% -0.0496 -5.0*
Ldef, ; -0.0806 -18.5* -0.1038 -17.4* -0.1269 -17.2%
ATarget,; 0.0759 4.9%* 0.1102 7.5% 0.1320 8.3%
CRISIS 0.0100 8.5% 0.0184 9.8* 0.0237 10.0*
N 18917 18796 18641

clusters 1285 1270 1251

R’ 0.8528 0.8567 0.8566

* Significant at the 5% level.

FD.i, is the financial deficit, which is the sum of the net equity and net debt issued between year t-i and t
scaled by the total assets in year t-1. FDd, is a binary variable equals one when FD,; is positive, and equals
zero otherwise. YTy, is a yearly timing measure defined as the sample covariance between the financial
deficit and the market-to-book ratio from year t-i to t. LT, is a long-term timing measure defined as the
product of the average market-to-book ratio and average financial deficit between year t-i and t. r;, is the
cumulative stock return from year t-i to t. EBITy;, is the sum of earnings before interest and taxes between
year t-i and t. Ldef; is the estimated leverage deficit of year t-i, i.e., the difference between leverage and
estimated target leverage at year t-i. ATarget,; is the change of the estimated target leverage ratio between
year t-i and t. CRISIS equals 1 for years after 1997, and equal 0 otherwise.
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Table 4: Estimation Results for the Persistence Effect (Model 3)

Book Leverage Market Leverage
Li— L i=3year t-value i=4year t-value  i=Syear t-value | i=3year t-value i=4year t-value i=5year t-value
constant -0.0346 S7.1% -0.0388 -6.5% -0.0234 -32% | -0.0470  -11.3*  -0.0521 -10.6* -0.0636 -13.4*
FD, 2 i 0.0111 1.1 0.0218 1.9 -0.0025 -0.5 0.0585  64% 00499  4.9*  0.0093 = 2.6%
FDd, 3, 1. 0.0257 8.3% 0.0313 8.4% 0.0428 13.6% | 0.0196  81* 00231 103* 0.0500 20.3*
YT, 2 i -0.0907 -1.2 -0.1949 -1.9 -0.0298 -1.0 -0.0703  -1.I ~ .0.0236  -0.3  0.0151 0.8
LT 2 vii 0.0511 1.1 0.0582 0.8 -0.0013 -0.1 0.0386 1.4 0.1036  2.5*  -0.0484  -2.8*
Fi2i, i -0.0293 -12.4% -0.0317 -11.8%  -0.0420  -15.3* | -0.1733  -42.7*  _0.1645 -32.3* -0.1509 -31.9%
EBIT, 5i 1 -0.0150 0.8 -0.0418 2.7* -0.0382 -5.0% | -0.1139  -6.7*  _0.1061 -7.8% -0.0666  -6.4*
FD,.;, 0.0520 5.2% 0.0501 3.3% 0.0301 2.8% 0.0728  7.3%  0.0465  42%* 00337  3.1%
FDd,;, 0.0373 10.9* 0.0428 13.1% 0.0432 1.5« | 0.0286  11.3* 00300 13.6* 0.0341  12.8*
YT, -0.1249 -1.3 -0.1493 -1.2 -0.1739 -1.2 -0.1340  -1.7  .02366 -22* -0.1954 -13
LT, 0.0865 2.4% 0.0790 13 0.1938 4.5% 0.0931  3.5% 02069 57* 02774  6.2%
P -0.0075 -4.0% -0.0085 -3.2% -0.0170 -6.9% | -0.1717 -49.2* 01638 -32.5% -0.1574 -36.2*
EBIT .;, -0.1947 -11.4% -0.1563 -10.6*  -0.1417 -11.6% | 00375 2.1* 00142 12 -00198 -13
Ldef,.,; -0.1472 -18.9% -0.1926 223.0%  -0.2433 -20.7% | -0.1537  -17.0%*  _0.1821 -14.8% -0.2202 -17.8*
ATarget, 5, -0.0801 -2.9% -0.0524 -1.8 -0.0369 -1.7 0.1785 8.6 02102  7.7% 02601  10.2*
CRISIS 0.0030 1.3 -0.0040 -1.0 -0.0370 -74% | 0.0199  8.0%  0.0260  63*  0.0273  6.6%
N 18648 17975 17268 18201 17544 16972
clusters 1239 1171 1141 1235 1165 1139
R’ 0.2922 0.3117 0.3210 0.8655 0.8730 0.8652

*Significant at the 5% level.
FDy; is the financial deficit, which is the sum of the net equity and net debt issued between year t-i and t scaled by the total assets in year t-i. FDd,; is a binary
variable equals one when FDy;; is positive, and equals zero otherwise. YT, is a yearly timing measure defined as the sample covariance between the financial
deficit and the market-to-book ratio from year t-i to t. LT, is a long-term timing measure defined as the product of the average market-to-book ratio and average
financial deficit between year t-i and t. 1, is the cumulative stock return from year t-i to t. EBIT,;, is the sum of earnings before interest and taxes between year t-i
and t. Ldef,; is the estimated leverage deficit of year t-i, i.e., the difference between leverage and estimated target leverage at year t-i. ATarget,; is the change of the

estimated target leverage ratio between year t-i and t. CRISIS equals 1 for years after 1997, and equal 0 otherwise.
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Table 5: Estimation Results for the Reversal Effect (Model 4)

Book Leverage Market Leverage
L—L,; i=3year t-value i=4year  t-value  i=Syear  t-value| i=3year t-value i=4year  t-value  i=S5year t-value
constant -0.0145 -43* 00135  -3.1%* -0.0110  -2.5% | -0.0180 -7.9% -0.0227  -8.5%  -0.0271 -7.1%
FD, 2 i -0.0319  -3.0* -0.0317  -3.2%* -0.0098  -3.5% | -0.0263 -3.7* -0.0238  -4.9%*  -0.0103 -4.1%*
FDd, 5 1.i -0.0034  -1.5  -0.0039 -1.6 -0.0135  -6.2% | -0.0058 -4.5% -0.0050  -3.1*  -0.0161 -8.2%
YT, 51 1 0.0304 0.5  0.0564 0.9 -0.0060 -0.3 -0.0744 -1.2 0.1013 1.6 0.0264 1.5
LT, 5 vii -0.0731  -2.1*  -0.0456 -1.3 0.0385 2.7% -0.0508 -2.1% -0.0549  -2.2% 0.0447 3.5%
Fi2i, i -0.0228 -12.4* -0.0262  -11.8*  -0.0271  -9.2* | 0.0066 3.6% 0.0127 5.5% 0.0204 6.8%
EBIT, ; 1i 0.1197  59%  0.0992 8.3% 0.0576 7.1% | -0.0166 -1.8 -0.0170  -2.4*  -0.0259 -4.1%
FD,.;, 0.0335  2.5%  0.0277 2.6* 0.0297 3.4% 0.0745 7.2% 0.0557 6.0% 0.0402 3.9%
FDd ., 0.0325  12.8*  0.0380 12.7% 0.0425 10.8* | 0.0271 15.6% 0.0311 16.6¥  0.0351 13.0%
YT, -0.2326  -22*  -0.3384  -2.2% -0.3453  -2.6* | -0.1412 -2.1%* -0.2118  -22*  -0.1920 2.2%
LT, 0.1975  7.8%  0.2367 5.6% 0.2080 3.1% 0.1316 4.9* 0.2232 6.7* 0.3088 5.6%
Pt -0.0191 -93* -0.0216 -10.7*  -0.0219  -9.3* | -0.1938 -66.6* -0.1880  -67.6%  -0.1799 -46.1%*
EBIT ., , -0.2080 -8.5% -0.1867  -11.3*  -0.1495  -14.7+ | 0.0099 0.8 -0.0060 -0.5 -0.0155 -1.5
Ldef;.»; -0.0562 -13.0% -0.0739  -12.3*  -0.0891  -13.6% | -0.0666 -13.7* -0.0837  -12.6%  -0.0867 -12.5%
ATarget,,;  -0.0736  -2.8%  -0.0827  -4.0% -0.0541  -2.7* 0.0715 5.9% 0.1144 8.0* 0.1437 8.3%
CRISIS -0.0086 -43* -0.0151  -509*% -0.0147  -3.8% | -0.0034 2.3% 0.0029 1.6 0.0172 5.7%
N 18608 17932 17228 18161 17504 16934
clusters 1239 1171 1141 1235 1165 1139
R’ 0.2584 0.2619 0.2583 0.8599 0.8634 0.8607

*Significant at the 5% level.

FDy;; is the financial deficit, which is the sum of the net equity and net debt issued between year t-i and t scaled by the total assets in year t-i. FDd,; is a binary
variable equals one when FDy;; is positive, and equals zero otherwise. YT, is a yearly timing measure defined as the sample covariance between the financial
deficit and the market-to-book ratio from year t-i to t. LT, is a long-term timing measure defined as the product of the average market-to-book ratio and average
financial deficit between year t-i and t. r;, is the cumulative stock return from year t-i to t. EBIT,;, is the sum of earnings before interest and taxes between year t-i
and t. Ldefy; is the estimated leverage deficit of year t-i, i.e., the difference between leverage and estimated target leverage at year t-i. ATarget,; is the change of the
estimated target leverage ratio between year t-i and t. CRISIS equals 1 for years after 1997, and equal 0 otherwise.
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