IV. Empirical Results
4.1 Descriptive Statistics
We collect 143,170 non-financial observations in thirty-two countries in the period 1995
to 2004 from Compustat Global Vantage database. After applying our restrictions, only
75,143 observations left. Table 3 describes the coverage ratio for each country. Column (1) in
Table 3 shows the number of observations contained in the database for each country from
1995 to 2004, and column (2) shows the number of observations left in our sample for each
country at the same period. We cover at least 41% of the original observations for one
specific country in our sample. Argentina, Austria, United Kingdom, Portugal, United States
and South Africa contain more than 60% of the original observations.
A large proportion of our sample is American, Japanese, and English firms, which
accounts for 54.36% of total observations used. Argentina, Portugal and New Zealand are the
least represented countries (There is only 168 observations in Argentina, 220 in Portugal and
328 in New Zealand). Taiwan has 236 firms with 1,289 observations, which accounts for
1.72% of total observations used.
Table 4 shows that there are twenty-two developed countries with 63,224 observations in
our sample, which accounts for 84.15% of total observations. Emerging country are
Argentina, India, Indonesia, South Korea, Mexico, Malaysia, Philippines, Thailand, Taiwan
and South Africa. Most of them locate in Asia. As we know, there are more countries
following civil-law tradition. We have twenty civil-law countries. But countries with most
observations, such as the United States, Japan, and United Kingdom, are all common-law
countries. Therefore, the observations in civil-law countries are a little fewer than those in
common-law countries (48.35% vs. 51.65% of total observations). As for bank-based or
market-based financial system, we have equal number of countries in each group. The
number of observations of bank-based countries is less than market-based (42.19% vs.
57.81% of total observations).
Values of all country-level factors are listed in Table 5. Among all countries, Switzerland
has the strongest law enforcement, and Philippines has the weakest. Compared to global
average law-enforcement measure, Taiwan has relatively weaker law enforcement. G-7
countries all have strong law enforcement. Capital market and banking development indexes
are listed in columns (5) and (6) in Table 5. Switzerland has the biggest capital and banking
market in the period of 1996 to 2004. Indonesia has the smallest capital market, and United
Kingdom has the smallest banking market in the same period.
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Table 3.

The Coverage Ratio in Each Country

Table 4.

Observations Distribution
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Table 5.

Country-Level Factors among the World

Column (7) and (8) in Table 5 show the shareholder and creditor right formed by La
Porta et al. (1998). The larger the number, the greater the shareholder or creditor right a
country has. As shown in the table, in our sample, Canada, France, United Kingdom, Hong
Kong, United States, and South Africa are countries whose legal system strongly favors
minority shareholders against managers or dominant shareholders in the corporate
decision-making process. Among these highest shareholder-right countries, only South
Africa is emerging country, others are all developed. Belgium is the only country with zero
score of shareholder right in our sample.
When it comes to creditor right, France, Untied Kingdom, Hong Kong, Indonesia,
Mexico and Portugal protect their creditors best. Finland, South Korea and New Zealand
are countries with zero creditor-right score. Surprisingly, the United States only get one
score in creditor right index. Column (9)-(11) in Table 5 show ownership concentration,
corporate tax rate and accounting standards index respectively. Ownership concentration
varies from 0.64 in South Korea to 0.18 in Thailand. Germany is the country with the
highest corporate tax rate among the world, while the United Kingdom has the lowest.
Accounting standard index is only available in thirty countries in our sample. And it also
varies from 83 in Sweden to 36 in Portugal.
Means of firm-level factors are listed in Table 6 (We omit other descriptive statistics
for brevity). We use two kinds of leverage measures, one is both long-term and short-term
debts divide by total assets, and the other is long-term debts divide by net assets. For each
measure, we will have the market value and book value. Most countries have larger book
debt ratio than market, except for Argentina, Japan, South Korea, Philippines and Portugal.
Additionally, the market debt ratios (MDR and MDR2) are divergent from 0.70 and 0.47 in
Portugal to 0.44 and 0.21 in Hong Kong. When we take a look at book debt ratios (BDR
and BDR2), South Korea all are the highest. As suggested by Lee et al. (2000), the high
leverage of Korean firms can be explained by the excessive investment in “chaebols”,
Korean conglomerates, encouraged by local banks, observed particularly in the financial
crises of 1997. The correlation between market and book debt ratios is quite high, which
can be seen in Table A.1 in the appendix. Germany is the country with the highest average
market to book asset ratio (MB) and depreciation expenses (DEP_TA). Not surprisingly,
United States has the highest average reported R&D expenses (RD_TA).

Table 6.

Means of Firm-Level Factors (in the period 1995-2004)

4.2 Partially Adjustment Speeds Under Different Estimation Methods
In this subsection, we evaluate each country’s adjustment speed by Eq.(5). Three
estimation methods—Fama and MacBeth (1973) estimation, panel regression, and Flanney
and Rangan (2006)’s “base” specification—are used. Table 7 only presents each model’s
coefficient on the lagged dependent variable, its corresponding t-value and adjustment
speed. Detailed model results are listed in Table A.3 in the appendix.
Columns (1) and (4) in Table 7 present Fama and MacBeth (1973) estimation (hereafter,
M1_FM). From the coefficient on the lagged dependent variable, -λ, we can easily get the
adjustment speed, λ. For example, American firms close 10.52% (= -0.105) of the gap
between current and desired leverage within one year. M1_FM estimates relatively slow
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adjustment speed. The fastest is 22.41% for firms in South Africa. These slow adjustment
speeds imply that converging toward a long-run target seems unlikely to explain much of
the variation in firms’ debt ratios around the world.
Since FM estimates fail to recognize the data’s panel characteristics, we use panel
regression to undertake in depth analysis of complex economic hypotheses by controlling
for influences corresponding to both individual and time heterogeneities. There are several
kinds of estimation models in panel regression analysis, such as fixed-effect and
random-effect model. Hausman (1978) addresses a Hausman m-statistic that provides
information about the appropriateness of the random effects specification. The null
hypothesis is that there is no correlation between the effects variables and regressors.
Rejection of the null hypothesis might suggest that the fixed-effect model is more
appropriate (The fixed-effect estimator is simultaneously consistent and efficient, and the
estimator from random-effect is only consistent, but not efficient). Table A.3 in the
appendix provides Hausman m-statistics of our sample, and most of them are significant
enough to reject the null hypothesis. Hence, fixed-effect model is adopted.
Under firm and time fixed-effect panel regression (hereafter, M2_Panel), we can
observe a much faster adjustment speed (Columns (2) and (5) in Table 7). For example,
American firms adjust toward their desired leverage at a speed of 56.71% annually;
46.19% faster than M1_FM’s. Even the lowest adjustment speed is as high as 45.98% in
Italy. Compared to previous researches, we also observe faster adjustment speed for firms
in the United States, Germany, Spain, United Kingdom and Switzerland. This may because
firms included in Compustat Global Vantage database are firms with high market value in
each country. And high market value firms are believed to have relative lower adjustment
costs or costs of being away from optimum, which leads to faster adjustment speed.
One problem may rise when the residual component of the lagged dependent variable
is correlated with the unobserved effect in the error term. To solve this problem, Greene
(2003) proposes that using an instrument that is correlated with the lagged dependent
variable but not the error term will be helpful. Flannery and Rangan (2006) find that
lagged book debt ratio (BDR) is a reliable instrument of the lagged dependent variable.
Therefore, we apply their “base” specification but erasing bond rating variable as our third
model, M3_Base, since Compustat Global Vantage database doesn’t offer bond rating. The
results show that estimated adjustment speeds are still divergent among countries, from
69.95% in Argentina to 15.0% in Austria.
Overall, no matter which estimation methods we focus on, firms around the world
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adjust toward target leverage, but with significantly different adjustment speeds. The
divergent adjustment costs may be one potential reason for the variation. We leave this
discussion to Section 4.4. In next subsection, we discuss the pecking order and market
timing effects in explaining capital structure.
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Table 7.

Alternative Estimation Methods

M1_FM:

Fama and MacBeth (1973) estimates: ΔMDR i ,t = ( − λ ) MDR i ,t −1 + ( λβ ) Xi ,t −1 + ε i ,t

M2_Panel:

Firm and time fixed-effect panel model: ΔMDR i ,t = ( − λ ) MDR i ,t −1 + ( λβ ) Xi ,t −1 + ε i ,t

M3_Base:

Flanney and Rangan (2006)’s base specification: ΔMDR i ,t = ( − λ ) BDR i ,t −1 + ( λβ ) Xi ,t −1 + ε i ,t
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4.3 Pecking Order and Market Timing Factors Effects
If firms follow pecking order or market timing theory, adding the pecking order or
market timing variable into Eq.(5) should absorb the changes in leverage, i.e., we should
observe either a lower speed of adjustment or a significantly higher power of the model. If
not, the static trade-off theory still dominates. We use Eq. (6) and (7) to evaluate the effect
of pecking order or market timing.

ΔDi,t = ( -λ ) Di,t-1 + ( λβ ) Xi,t-1 + γFINDEFi,t + ε i,t

(6)

ΔDi,t = ( -λ ) Di,t-1 + ( λβ ) Xi,t-1 + γΕFWA i,t-1 + ε i,t

(7)

where ΔDi, t is the difference between debt ratios for firm i at time t to time t-1, D is
the debt ratio for firm i, X is the vector of several firm-level factors used to evaluate firm
i’s target debt ratio, FINDEF is financing deficit used as pecking order proxy, and EFWA
is external finance average market to book asset ratio(EFWA) variable to capture market
timing effect, as suggested by Baker and Wurgler (2002).
The debt ratio of including both short-term and long-term debts as a proportion of total
assets is widely used. Rajan and Zingales (1995) propose that the previous leverage
measure fails to incorporate the fact that there are some assets will be offset by specific
non-debt liabilities. For instance, an increase in the gross amount of trade credit is
reflected in a reduction of the first measure of leverage. Given that the level of accounts
payable and accounts receivable may jointly be influenced by industry considerations, it
seems appropriate to use a measure of leverage unaffected by the gross level of trade credit.
Hence, we define second leverage measure as the ratio of long-term debt to net assets,
where net assets are total assets less accounts payable and other liabilities. For both
leverage of measure, market and book values are used. The results are shown in Table 8.
Table 8-Panel A and Panel B show the result of using first leverage measure, both
short-term and long-term debts divide by total assets. Pecking order factor, FINDEF
variable, is significant for almost every country, except for Australia, Ireland, and Portugal.
And the coefficient sign is consistently positive, which means that firms around the world
with higher pecking order coefficient will use more debts when they have external
financial need. On the other hand, market timing factor, EFWA variable, doesn’t show
much significance and the coefficient on EFWA variable is relatively small. Columns
(6)-(9) in Table 8-Panel A show that after including pecking order or market timing factor
will slightly change adjustment speed in each countries, but the effect is inconsistent. Table
8-Panel B tells the same story, and the difference is that book value of first leverage
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measure is used in Panel A while market value is used in Panel B.
When second leverage measure is applied, it is another story. As shown in Table
8-Panel C and Panel D, EFWA variable is still insignificant in most country.
Comparatively, FINDEF variable carries significance in all countries with the same sign.
And the magnitude of coefficients on FINDEF variable is more reasonable; countries with
greater information asymmetry, like Argentina and Indonesia, have larger coefficients.
Columns (6) and (7) in Table 8-Panel C show that including pecking order factor lower the
adjustment speed in most countries.
Comparing the adjustment speed of using first and second leverage measure, we
observe that the adjustment speed is always larger when we use first leverage measure.
This is because first leverage measure includes short-term assets and liabilities, which
have the property of higher liquidity, and firms can use them to change their debt ratio in
the short-run. Therefore, it is not surprise to see that adjustment speed is quicker when first
leverage measure is applies.
Table 9 shows the correlation between the pecking order coefficient and the magnitude
of decrease in adjustment speed after including pecking order factor. D5 means the
adjustment speed difference between M5_Pecking(BDR) and M4_Baseline; D7 is the that
between M7_Pecking(MDR) and M2_Panel; D11 is that between M11_Pecking(BDR2)
and M10_Baseline(BDR2); and D13 is that between D13_Pecking(MDR2) and
M9_Panel(MDR2). Using second leverage measure, the reduction in adjustment speed
after including pecking order factor is significantly correlated with the pecking order
coefficient. Firms with higher pecking order coefficient tend to have larger reduction in
adjustment speed. This is not obvious when we use first leverage measure.
In short, the measure of leverage matters. Leverage ratio defined as long-term debts
divide by net assets, where net assets are total assets less accounts payable and other
liabilities, is more likely to show the impact of pecking order in explain the magnitude of
decrease in adjustment speed. And the impact is negative.
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Table 8- Panel A. Pecking Order and Market Timing Explanations of Debt Ratio
M4_Baseline:

ΔBDR i,t = ( -λ ) BDR i,t-1 + ( λβ ) X i,t-1 + ε i,t

M5_Pecking(BDR):

ΔBDR i,t = ( -λ ) BDR i,t-1 + ( λβ ) X i,t-1 + γFINDEFi,t + ε i,t

M6_Timing(BDR):

ΔBDR i,t = ( -λ ) BDR i,t-1 + ( λβ ) X i,t-1 + γEFWA i,t-1 + ε i,t
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Table 8- Panel B.

Pecking Order and Market Timing Explanations of Debt Ratio

M2_Pecking:

ΔMDR i,t = ( -λ ) MDR i,t-1 + ( λβ ) X i,t-1 + ei,t

M7_Pecking(MDR):

ΔMDR i,t = ( -λ ) MDR i,t-1 + ( λβ ) X i,t-1 + γFINDEFi,t + ε i,t

M8_Timing(MDR):

ΔMDR i,t = ( -λ ) MDR i,t-1 + ( λβ ) X i,t-1 + γEFWA i,t-1 + ε i,t
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Table 8- Panel C.

Pecking Order and Market Timing Explanations of Debt Ratio

M10_Baseline(BDR2):

ΔBDR2i,t = ( -λ ) BDR2i,t-1 + ( λβ ) X i,t-1 + ε i,t

M11_Pecking(BDR2):

ΔBDR2i,t = ( -λ ) BDR2i,t-1 + ( λβ ) X i,t-1 + γFINDEFi,t + ε i,t

M12_Timing(BDR2):

ΔBDR2i,t = ( -λ ) BDR2i,t-1 + ( λβ ) X i,t-1 + γEFWA i,t-1 + ε i,t
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Table 8- Panel D

Pecking Order and Market Timing Explanations of Debt Ratio

M9_Panel(MDR2):

ΔMDR2i,t = ( -λ ) MDR2i,t-1 + ( λβ ) X i,t-1 + e i,t

M13_Pecking(MDR2):

ΔMDR2i,t = ( -λ ) MDR2i,t-1 + ( λβ ) X i,t-1 + γFINDEFi,t + ε i,t

M14_Timing(MDR2):

ΔMDR2i,t = ( -λ ) MDR2i,t-1 + ( λβ ) X i,t-1 + γEFWA i,t-1 + ε i,t
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Table 9.

Pearson Correlation between Speed Reduction and Pecking Order
Coefficient

4.4 Cross Country Differences
Up to now, we find strong evidence that non-financial firms in thirty-two countries
strive out to maintain target leverage, even including the pecking order or market timing
factor. But the adjustment speeds varies quite a lot among countries. Furthermore, when
we define the leverage ratio as long-term debts divide by net assets, we find that including
pecking order factor, firms with higher pecking order coefficient tend to have much lower
adjustment speed. The potential explanation for these divergences may the difference of
country factors which may affect the cost of being away from target or the adjustment
costs. In this subsection, we don’t consider all models. Since M1_FM fails to capture our
sample’s panel characteristics and provides a quite different result, we don’t include it in
this discussion. Besides, M4_Baseline, M9_Panel(MDR2) and M10_Baseline(BDR2) are
also omitted because they are used to be comparisons.
According to Demirguc-Kunt and Maksimovic (1999), legal system and development
of capital market influence capital structure. We separate our sample into two groups,
based on the three qualitative country factors respectively—market condition (developed
or emerging), legal system (civil or common law), and financial system (bank- or
market-based). Table 10 shows the results. Wilcoxon rank sum test is used to test the
median difference between two groups, and t-test is focus on the mean difference.
Surprisingly, firms in emerging market adjust faster toward their desired leverage
than those in developed market. Firms in common-law country have a higher adjustment
speed than those in civil-law country. Results about financial system are ambiguous, and
the difference between market-based and bank-based countries is insignificant.
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Table 10.

Wilcoxon Rank Sum Test and T Test
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Even there are only some models with significance in market condition and legal tradition
analyses, the results are consistent. Firms in countries with emerging market or with
common-law tradition tend to have higher adjustment speed.
Next, we use three dummy variables to represent market condition (dummy variable
equals to one for developed countries, otherwise equals to zero), legal tradition (dummy
variable equals to one for common-law countries, otherwise equals to zero) and financial
system (dummy variable equals to one for market-based countries, otherwise equals to
zero). Expect for these three dummies, legal enforcement, capital market development,
banking development, shareholder right, creditor right, ownership concentration, corporate
tax rate, and accounting standards are also included. Most of them are introduced by La
Porta et al. (1997, 1998, 2000). The relationship between these country-level factors and
adjustment speeds or reduction in adjustment speed is described in Pearson correlation
matrix. The result is consistent with simple OLS-regressions. (For brevity, we don’t show
the OLS-regressions.)
Among eleven country-level factors, market condition and accounting standards have
significant correlation with adjustment speed. Firms in emerging countries or in countries
with more completed accounting standards tend to adjust toward their optimal leverage
faster. On the other hand, market condition, law enforcement, corporate tax rate and
accounting standards are more important county-level factors determining the magnitude
of decrease on adjustment speed after including pecking order factor (when second
leverage measure is used).
Since the adjustment speed decreases after including pecking order factor, the
positive relationships between market condition dummy variable, law enforcement,
corporate tax rate and accounting standards mean that firms in emerging countries or in
countries with stronger law enforcement, higher corporate tax rate or more completed
accounting standards tend to decrease less after including pecking order factor. Coefficient
on FINDEF is the index of financing behavior indicating whether firms rely more on debt
or equity financing when they need external fund. It also can be viewed as information
asymmetry proxy. Our results show that countries with common-law tradition or with
more completed accounting standards tend to have lower coefficient on FINDEF. In other
words, countries with these characteristics have less information asymmetry.

Table 11.

Pearson Correlation between Adjustment Speed and Country-Level Factors

Furthermore, we use five multiple regressions to discuss. Some country-level factors
are highly correlation, for example, the correlation between market condition dummy
variable and law enforcement is 0.85906 (Table A.2). Therefore, our first multiple
regression only consists market condition, legal tradition and financial system dummy
variables. The second one includes accounting standards additionally. Banking
development, creditor right, ownership concentration and corporate tax rate are added into
the second regression to be our third one. The fourth regression is combined by law
enforcement, capital market development and shareholder right. And the last one adds
creditor right, ownership concentration and corporate tax rate and accounting standards
into the fourth.
The results of multiple regressions are listed in Table 12. The conclusion is similar to
Pearson correlation matrix’s. Market condition dummy variable and accounting standards
are two significant variables which can be used to explain the difference of adjustment
speed toward target leverage ratio among the world. The impact of market condition
dummy variable is negative, while the impact of accounting standards variable is positive.
When it comes to the reduction on adjustment speed after considering pecking order
coefficient (when second leverage measure is used), market condition dummy variable,
corporate tax rate and accounting standards are important.
In short, firms in emerging countries or in countries with more completed accounting
standards tend to adjust toward their optimal leverage faster. Firms in countries with
common-law tradition, stronger law enforcement, higher corporate tax rate, or more
completed accounting standards tend to have less decrease on adjustment speed after
including pecking order variable (refers to second leverage measure). This may because
these countries have less information asymmetries.

Table 12-Panel A.

Adjustment Speed Analysis by Multiple Regressions

Table 12-Panel B.

Adjustment Speed Analysis by Multiple Regressions
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Table 12-Panel C.

Adjustment Speed Analysis by Multiple Regressions
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