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Abstract

We add to the prior literature that test the influence of total leverage on stock returns by focusing
on an extended ratio, namely, ‘Total Debt to (Total Capital + Long Term Debt)’,
TD/(TC+LTD)’, the ratio henceforth. Further, and in contrast with others, we account for differ-
ent maturities of debt. The link between this ratio and stock returns for periods of one to sixty
months are considered for Germany, the UK and the US. We control for beta and form quintiles
based on the ratio to compute mean returns. Our findings indicate a robust negative relation be-
tween the ratio and returns for Germany and the UK. In these two markets, the lowest ratio-
quintile performs better than the highest ratio-quintile for all the periods studied. Interestingly,
the results for the United States are less clear. Due to a number of known factors, market effi-
ciency might be higher in the US than in the other two markets.
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1. Introduction

The effect on stock returns by different accounting-based ratios has been studied via numerous
empirical tests. For example, the relation between price-book ratio and stock returns is found to
be negative (DeBondt and Thaler, 1987). Dividend vyield, in contrast, has a positive link with
stock returns (Keppler, 1991). In contrast and though tested several times, the empirical relation
between leverage and stock returns is still unsettled.

In a perfect market, the relation between returns and leverage should be positive. Modigliani
and Miller (1958) confirm this prediction for a restricted sample of utilities. Several other stud-
ies also analyze the link between total debt and stock returns. However, findings are inconclu-

sive. Some studies find a positive relation (Bhandari, 1988; Dhaliwal, Heitzman and Zhen,
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2006), but others find a negative relation between leverage and stock returns. (Arditti, 1967;
Korteweg, 2004; George and Hwang, 2009)

Given the mixed results, we want to shed light upon this issue. In comparison to other stud-
ies, we also distinguish between short-term and long-term debt. This is an important point be-
cause short-term debt and long-term debt have fundamentally different characters and are em-
ployed for divergent goals. That affects cost of equity. Kose (2011) studies the relation between
‘short-term debt/total capital’ and equity returns as well as the relation between ‘long-term
debt/total capital’ and equity returns. He finds that stock returns increase with ‘short-term
debt/total capital’; however, the relation between ‘long-term debt/total capital’ and stock returns
IS negative, albeit insignificant. We use a different approach. Contrary to Kose (2011), we dis-
tinguish between different maturities of debt within one ratio, namely “Total Debt to (Total Capi-
tal + Long Term Debt)’ [TD/(TC+LTD)]. In comparison to ‘total debt/total equity’, ‘total
debt/total capital’ or other conventional debt ratios, our ratio has the advantage that it treats short
term debt and long term debt differently. Therefore, it accounts for the different character of

debt, depending on maturity.

We run regressions for stock markets in Germany, the United Kingdom, and the United
States. These countries have the largest exchanges by value of share trading in the Western
World (World Federation of Exchanges, 2012). Consequently, these markets are particularly
important for investors and firms. Moreover, we form quintiles depending on TD/(TC+LTD) and
calculate average abnormal returns for those quintiles for each market. In the process, we
demonstrate what investment performance to achieve by choosing stocks based on
TD/(TC+LTD). The holding periods that are chosen range from one month to five years. There-
fore, results are highly relevant for short-term traders as well as long-term investors. In compari-
son to other indicators like price-earnings ratio or price-book ratio, leverage is often ignored in
the financial community. Therefore, in addition to academia, findings are also interesting for

practitioners.

The structure of the paper is as follows. In the next section we give an overview of the rele-
vant literature. Section 3 describes the methodology of the study. Section 4 shows the results and
section 5 interprets the findings. Finally, in section 6 we conclude the paper and highlight major

results.



2. Literature Review

In an influential work, Modigliani and Miller (1958) show that in a perfect capital market, risk
should increase with leverage. As a result, they expect cost of equity and stock returns to in-
crease with leverage, which is known as proposition 2. Modigliani and Miller confirm their theo-
ry using a constricted sample of utilities. Considering corporate level taxes, they suggest that the
deduction of interest expenses leads to a tax benefit for levered firms. This tax benefit raises the
company value (Modigliani and Miller, 1963). Later, Miller (1977) accounts for the influence of
personal taxes. According to Miller, the relative taxation of debt and equity income increases the

equity risk premium from leverage.

After the work of Modigliani and Miller however, empirical studies show inconclusive re-
sults. Korteweg (2004) and Muradoglu and Sivaprasad (2012a) conduct more comprehensive
tests and find that stock returns and leverage are negatively related. These results contradict one
of the basic principles in traditional financial theory (Kose, 2011). Korteweg (2004) uses a time
series approach and conducts a study based on capital structure changes. He supposes that inves-
tors are overly optimistic about the prospects of highly levered companies and overbuy those
stocks. Muradoglu and Sivaprasad (2012a) show that investing in firms with low leverage earns
abnormal returns of about 4.4 percent per annum. They find that abnormal returns are not time-
varying and exist in most industries. Caskey, Hughes and Liu (2012) fragment leverage into a
target component and an excess component and show that the negative relationship is driven by
the excess component. They attribute their finding to investors” failure to respond immediately to
news about the likeliness of distress as well as future asset growth which is included in the ex-
cess component of leverage. Muradoglu and Sivaprasad (2012b) discover that while abnormal
returns decline in firm-leverage, they increase in industry-leverage, meaning that industry returns

rise as the average leverage ratio within an industry rises.

In contrast to some of the prior studies, Bhandari (1988) finds a positive association between
equity returns and leverage on the firm level, confirming the results of Modigliani and Miller for
a more extensive sample. He controls for beta and size and uses inflation adjusted returns. In his
analysis, he includes financial firms and does not account for different risk classes. Penman,
Richardson and Tuna (2007) disaggregate the leverage component of the book to market ratio
relating to financial risk from the leverage component relating to operational risk. They find that
stock returns decrease in book leverage but increase in market leverage. Dhaliwal, Heitzman and
Zhen (2006) illustrate that the effect of leverage on cost of equity is mitigated by corporate taxes.

Kose (2011) accounts for different maturities of debt; he divides total debt into short-term debt
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and long-term debt. Kose finds that stocks with higher short-term debt earn higher returns and
stocks with higher long-term debt earn lower returns. However, the relationship between long-

term debt and stock returns is not significant.

In asset pricing models, leverage is mostly ignored due to mixed results. The conflicting ev-
idence of the relation between leverage and equity returns motivates us to shed light on this is-
sue. In practice, knowing the empirical relation between returns and leverage is highly relevant
for investors and managers because of its importance for increasing investment performance and
lowering cost of capital. We focus on the ratio TD/(TC+LTD) because it takes account of differ-
ent maturities of debt. Due to mixed results of former studies, we start with an open relation be-
tween TD/(TC+LTD) and stock returns.

3. Data and Methodology

We obtain both accounting and stock market data from Datastream and use the time series from
1996 to the first quarter of 2012. This time-span ensures that we have a reasonable number of
observations. We conduct our study for three countries: Germany, the United Kingdom and the
United States. For each country we use 100 companies. For the United States and the United
Kingdom we take the companies of the S&P100 and the FTSE100, respectively. The S&P100 is
an index which incorporates 100 US-American large cap stocks. The FTSE100 is the most prom-
inent stock market index in the United Kingdom for large companies. For Germany, there is no
equivalent index which contains exactly 100 stocks; therefore our German sample is made up of
companies from different stock market indices. We take the companies of the DAX 30, the com-
panies of the MDAX 50 and the 20 largest companies of the SDAX to get 100 companies for
Germany as well. For all countries, we exclude financial companies because they have higher
leverage. Financial companies are defined as banks, insurance companies and investment firms.
Moreover, we eliminate companies which alter their fiscal year end date within our research pe-
riod and companies for which we do not obtain matching stock prices or fundamental ratios for
the time span. After eliminating these companies, our resultant sample for the German market
consists of 67 companies and 1070 observations. For the United Kingdom we have 60 companies
and 944 observations and for the United States we have a resultant sample of 78 companies and

1244 observations.

Using the above data, we conduct a panel analysis. Our regressions are for holding periods
of one, three, six, twelve, 36 and 60 months. The dependent variable is abnormal return (AR).
We employ consecutive closing prices adjusted for dividends splits and right-issues and calculate



returns from the first trading day of June. Hence, we ensure to have a time interval of at least five
months between fiscal year end and the date from which returns are computed. Thereby, we
avoid the look-ahead bias. Even though, abnormal returns refer to holding periods of up to 60
months, they are calculated on a monthly basis. We calculate abnormal returns with the market
model. The market model has the advantage that it lowers the variance of abnormal returns. This
raises the ability to detect the outcome (Campbell, Lo and MacKinley, 1997; Muradoglu and
Sivaprasad, 2012a).

The abnormal return is defined as:
AR;i=R; -E(Rj) 1)

where R; is the return and E(R;) is the expected return. The subscript ; refers to the holding
period in months. Stock returns are calculated as nominal returns in local currencies. Thus, re-
turns for the United States are in US-Dollar, returns for the United Kingdom in Pound Sterling
and returns for Germany is in Euro to ensure that performance is measured from the perspective

of a local investor.

According to the market model, we expect the return of a share to be the return of the
benchmark index. The indices are described in the prior section. The mixed German benchmark
index has the following weightings: the weight of the DAX 30 is 0.3, the weight of the MDAX
50 is 0.5 and the weight of the SDAX is 0.2.

For the holding period of i months (i = 1, ..., 60), we run the following regressions for each

country:

AR —a+b—1D ., c*BETA+s )
TC+LTD

Where,

AR; is the monthly abnormal stock return for a holding period of i months (i = 1, ..., 60), begin-
ning at the first trading day in June of month 0 and ending at the first trading day of month i.

™
TC+LTD

of equity, short term debt and long term debt. Total debt is the sum of short term debt and long
term debt.

stands for ‘Total Debt to (Total Capital + Long Term Debt)’. Total capital is the sum

a is a constant and b is the regression coefficient, ¢ is the error term.
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To calculate the leverage ratio TD/(TC+LTD), we use book values instead of market values
because we want to concentrate on financial decisions rather than the influence of market fluctu-
ations. Graham and Harvey (2001) show that executives focus on book values when determining
the capital structure. Using market values is, furthermore, problematic since market values might
correlate with exogenous variables (Kose, 2011). We employ TD/(TC+LTD) because this is a
more sophisticated leverage ratio than “debt to equity” or “debt to total capital” which are used in
most of the cited studies. The ratio we employ treats long term debt and short term debt differ-
ently. Long term debt and short term debt fundamentally differ and are used for different purpos-
es (Kose, 2011).

Additionally, in each regression we control for beta. Beta is calculated as the price move-
ment of the share divided by the price movement of the corresponding index over a five year
time span. Furthermore, we use a portfolio approach based on TD/(TC+LTD) to realize direct
investment implications of leverage. Once a year, we form five equal sized portfolios depending
on TD/(TC+LTD) for every holding period from one to 60 months and compute average monthly
abnormal returns for each quintile. Moreover, we calculate average cumulative abnormal return
for every holding period. In each of the quintiles, included stocks are equally weighted. We do

this sorting for every country and use t-tests to detect differences from zero.

In our portfolio approach, we link accounting data of fiscal year t-1 to abnormal stock re-

turns which are calculated from the first trading day of June in year t.

4. Findings

In this section, we show the result of our empirical study for the three markets (Germany, United
Kingdom and the United States). The regression is an OLS. After regression coefficients for in-
dependent variables, corresponding standard errors are reported in parentheses. * indicates statis-
tical significance at the 10%-level, ** at the 5%-level and *** at the 1%-level.

A. Empirical Results for Germany

Table 1 shows the results of the cross sectional panel regression for one, three and six
month holding periods, which are estimated with equation (2). The dependent variable is month-
ly abnormal return for respective holding periods. The model includes the independent variables
TD/(TC+LTD) and beta.



Contrary to the traditional financial theory, the coefficients for TD/(TC+LTD) are negative
for all three holding periods, although only the one month estimate is significant. It has a value
of -0.005, implying that low TD/(TC+LTD)-stocks outperform high TD/(TC+LTD)-stocks for
this time span. The coefficients for three and six months are not significantly different from zero.
For the three month holding period, beta coefficient is significant. Interestingly, however, it has
an unexpected sign: the coefficient is negative which is not in line with CAPM.

Table 1: Regression for Germany, Abnormal returns for 1-, 3- and 6-month periods

1 month 3 months 6 months
Variable coefficient st.error | coefficient st. error | coefficient st. error
Intercept 1.689** (0.691) |0.96** (0.415) |0.186 (0.271)
TD/(TC+LTD) -0.005* (0.003) |-0.002 (0.002) |-0.001 (0.001)
Beta -0.981 (0.763) |-0.969** (0.458) |-0.238 (0.299)
R? 0.006 0.007 0.002
F-statistics 2.544* 3.308** 0.854
Observations 1070 1070 1070

Table 2: Regression for Germany, Abnormal returns for 12-, 36- and 60-month periods

12 month 36 months 60 months
Variable coefficient st.error | coefficient st. error | coefficient st. error
Intercept 0.74%** (0.232) |0.336 (0.244) |0.527** (0.253)
TD/(TC+LTD) -0.002** (0.001) |-0.001 (0.001) |-0.002* (0.001)
Beta -0.019 (0.256) |0.028 (0.269) |-0.089 (0.280)
R 0.005 0.003 0.004
F-statistics 2.192 1.271 1.671
Observations 1070 1070 1070

Table 2 shows the regressions for holding periods of twelve, 36 and 60 months. For twelve
and 60 months, both TD/(TC+LTD)-coefficients have a value of -0.002. They are significant at




the 5%- and 10%-level, respectively. Regression coefficients for beta are not significant for re-
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ported holding periods.

Table 3: Mean monthly abnormal returns for the German market

AR1 AR3 ARG AR12 AR36 ARGO
P1 (lowest) 0.809 0.185 0.146 0.608 0.335 0.281
P2 0.967 0.074 -0.002 0.261 0.055 0.088
P3 0.854 -0.018 -0.102 0.104 -0.138 -0.070
P4 -0.640 0.205 -0.091 -0.262 0.110 0.061
P5 (highest) -0.580 -0.344 -0.158 -0.072 -0.119 -0.118
P1-P5 1.389 0.529 0.304 0.680 0.454 0.399
t-value 1.30 0.83 0.70 1.78* 1.00 0.79

Table 3 shows mean abnormal returns for different portfolios. Portfolios are sorted based on
TD/(TC+LTD). Again, we focus on holding periods between one and 60 months and in table 3,
we report monthly returns for those periods. The abnormal returns are averages across the whole
time series. The reason why abnormal returns of different portfolios do not exactly add up to
zero is that benchmark indices are not equally weighted. Instead, major indices like the DAX30,
MDAX50, S&P100 and FTSE100 are weighted according to market cap and/or free float of in-
cluded companies. In our sample stocks are equally weighted. This is common practice and
leads to the most meaningful results. However, it explains why abnormal returns do not exactly
add up to zero. A second reason is that we exclude financial companies. Benchmark indices, of

course, contain financial companies.

Portfolio 1 has the lowest mean TD/(TC+LTD), portfolio 5 the highest. We report spreads
between P1 and P5 as well as t-values to get to know if those spreads are significantly different
from zero. Results show that holding low TD/(TC+LTD)-stocks is highly profitable. The lowest
quintile performs better than the highest quintile for every holding period. Considering all port-
folios, those with lower leverage mostly perform better than portfolios with higher leverage, but
this does not hold for all cases. For example, P4 has a better return than P3 for the three, six, 36
and 60 month holding period, although it has a higher TD/(TC+LTD) than P3. According to t-
tests, differences between mean abnormal returns of P1 and P5 are not random for twelve and 60
month investment periods. Spreads are significant at the 10%-level.



Table 4: Mean cumulative abnormal returns for the German market

CAR1 CAR3 CAR6 CAR12 CAR36 CAR60
P1 (lowest) 0.81 0.55 0.88 7.30 12.07 16.84
P2 0.97 0.22 -0.01 3.13 1.99 5.30
P3 0.85 -0.05 -0.61 1.25 -4.95 -4.18
P4 -0.64 0.61 -0.55 -3.15 3.96 3.64
P5 (highest) -0.58 -1.03 -0.95 -0.86 -4.28 -7.07

Table 4 shows how abnormal returns add up along the time span. For longer investment
horizons, the magnitude of the outperformance of P1 is astonishing: P1 has a cumulative abnor-
mal return of 12.1 and 16.8 percent for holding periods of 36 and 60 months. P2 still has an ab-
normal return of 2.0 and 5.3 percent for these time periods. In comparison, for high
TD/(TC+LTD)-portfolios, it is the downside potential which seems to be relatively high: P5 has

a negative cumulative abnormal return for all holding periods.

Figure 1: Mean cumulative abnormal returns for the German market
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Figure 1 illustrates investment implications graphically. It shows cumulative abnormal re-
turns along the time bar. On the x-axis, for clarity, distances between indicated values are identi-
cal. The profitability of P1 turns out to be quite persistent: P1 has the highest returns for holding
periods from six to 60 months. Particularly for longer investment horizons of twelve to 60

months, it outperforms all other portfolios by a large margin. P5, the portfolio with the highest
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TD/(TC+LTD), is the worst performing group for three of six holding periods. Especially for
long term investors, the spread between P1 and P5 is sizable: for three years, there is a cumula-
tive return difference of more than 16 percent; for five years, the spread between P1 and P5 even

exceeds 23 percent.
B. Empirical Results for the United Kingdom

UK-regression results (Table 5) show that TD/(TC+LTD) coefficients are negative for hold-
ing periods of three, six and twelve months after controlling for beta. For three and six months,

coefficients of -0.004 and -0.003 are significantly different from zero at the 5%-level.

Table 5: Regression for the UK, Abnormal returns for 1-, 3- and 6-month periods

1 month 3 months 6 months
Variable coefficient st.error | coefficient st. error | coefficient st. error
Intercept 2.847%** (0.714) |0.433 (0.362) |0.076 (0.258)
TD/(TC+LTD) -0.006 (0.004) |-0.004** (0.002) |-0.003** (0.001)
Beta -1.992*** (0.703) |-0.245 (0.356) |0.154 (0.253)
R? 0.011 0.006 0.005
F-statistics 5.099*** 2.740* 2.426*
Observations 944 944 944

Table 6: Regression for the UK, Abnormal returns for 1-, 3- and 6-month periods

12 month 36 months 60 months

Variable coefficient st.error | coefficient st. error | coefficient st. error
Intercept -0.026 (0.237) |0.103 (0.172) |0.411%** (0.139)
TD/(TC+LTD) -0.001 (0.001) |-0.00008 (0.001) |-0.00005 (0.001)
Beta 0.115 (0.233) |0.044 (0.169) |-0.043 (0.136)
R? 0.001 0.000 0.000

F-statistics 0.630 0.040 0.052

Observations 944 944 944




Similar to the Germany sample, the beta coefficient is negative for three and six month peri-
ods. For the one month holding period, negative beta has significant predictive power for returns.
After being negative for three months as well, the beta coefficient turns positive for the twelve
month period, albeit it is insignificant. F-statistics show that models are significant at the 1% and
10% level; therefore results should hold for the population, too. In contrast, F-statistics for longer
holding periods indicate weaker overall models. TD/(TC+LTD) coefficients are all negative but
not significant. Beta coefficient as well, which is positive for twelve and 36-months, but negative

for 60-months periods, is not significantly different from zero.

Table 7: Mean monthly abnormal returns for the UK also 12-, 36- and 60-month periods

AR1 AR3 ARG AR12 AR36 ARG0
P1 (lowest) 0.755 0.650 0.558 0.360 0.313 0.057
P2 -0.180 -0.033 0.070 0.083 -0.091 -0.072
P3 0.477 0.010 0.126 -0.116 0.009 0.083
P4 0.988 0.228 0.065 0.012 0.096 0.319
P5 (highest) -0.967 -0.801 -0.397 -0.226 -0.213 -0.294
P1-P5 1.722 1.450 0.955 0.586 0.526 0.352
t-value 1.89* 3.00*** 2.60** 1.63 2.05** 2.10**

The UK-stocks are also sorted into TD/(TC+LTD)-quintiles. Table 7 shows that especially
for large holding periods, the distribution of portfolio returns is not as clear as for the German
market. For example, P2 performs relatively poorly for holding periods of 36 and 60 months (-
0.091% and -0.072% monthly abnormal return).

In contrast, P4 which has a higher average TD/(TC+LTD), performs better for these holding
periods. (+0.096% and +0.319% respectively). However, on balance, like for Germany, low
TD/(TC+LTD)-portfolios perform better than high TD/(TC+LTD)-portfolios. According to t-
tests, differences between mean abnormal returns of P5 and P1 are significant for five of six
studied holding periods. This fact is impressive and raises the question if significant spreads
must be attributed to investors’ mistakes to overbuy high TD/(TC+LTD)-stocks and oversell low
TD/(TC+LTD)-stocks.

Obviously buying low leverage stocks is successful for medium term periods: P1 has the
highest return for three, six, twelve and 36 months. For the longest period, in contrast, P1 per-
forms hardly above average with a cumulative abnormal return of 3.4%. Two other portfolios,

namely P4 and P3, are on average more successful in this time span.
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Table 8: Mean cumulative abnormal returns for the UK market for different periods

CAR1 CAR3 CAR6 CAR12 CAR36 CARG60
P1 (lowest) 0.75 1.95 3.35 4.33 11.25 3.43
P2 -0.18 -0.10 0.42 1.00 -3.28 -4.34
P3 0.48 0.03 0.76 -1.39 0.33 4.99
P4 0.99 0.68 0.39 0.15 3.44 19.16
P5 (highest) -0.97 -2.40 -2.38 2.71 -7.68 -17.66

Figure 2: Mean cumulative abnormal returns for the UK market for different periods
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Figure 2 reports that very high leverage portfolios perform weak for all holding periods. Ac-
tually P5 has the lowest returns for every studied period. Interestingly, however, P2, a low-
leverage portfolio, also performs relatively poor for longer periods of 36 and 60 months. In par-
ticular for the longest period, figure 2 demonstrates that the magnitude between the best and
worst performing quintile is higher for the UK market than for the German market.

C. Empirical Results for the United States

As table 9 shows, the US results are mixed for short investment periods of one to six
months. While we find a significant positive relation between TD/(TC+LTD) and stock returns
for one month, for three and six months the link is negative and the coefficients are insignificant.
In line with rational models, beta coefficient is significantly positive for the one month period.

But for longer horizons, it turns insignificant.



Table 9: Regression for the USA, Abnormal returns for 1-, 3-, and 6-month periods

1 month 3 months 6 months
Variable coefficient st.error | coefficient st. error | coefficient st. error
Intercept -3.357*** (0.856) | 0.793** (0.366) |-0.083 (0.279)
TD/(TC+LTD) 0.027** (0.013) |-0.001 (0.006) |-0.003 (0.004)
Beta 1.880%** (0.670) |-0.284 (0.286) |0.021 (0.219)
R 0.011 0.001 0.000
F-statistics 6.729*** 0.511 0.287
Observations 1244 1244 1244

Considering longer periods (see Table 10), the findings for the United States are also ambig-
uous. Even though the TD/(TC+LTD) coefficient for 36 months of -0.007 is significant at the
5%-level, other TD/(TC+LTD) coefficients are not significant. In summary in comparison to the
German and the UK markets, regression results for the US market are inconclusive and do not

show a clear relation.

Table 10: Regression for the USA, Abnormal returns for 12-, 36- and 60-month periods

12 month 36 months 60 months
Variable -0.014 (0.279) |0.452** (0.220) |0.058 (0.132)
Intercept 0.001 (0.004) |-0.007** (0.003) |-0.001 (0.002)
TD/(TC+LTD) 0.002 (0.218) |-0.090 (0.172) |0.118 (0.103)
Beta 0.000 0.004 0.001
R? 0.016 2.387** 0.681
F-statistics 1244 1244 1244
Observations -0.014 (0.279) |0.452** (0.220) |0.058 (0.132)

Mixed relations for the US are also reflected in the distribution of quintile-returns. Apart
from one and 36 months, average returns do not follow a clear pattern. For the one month hold-
ing period, higher leverage portfolios yield higher mean returns and lower leverage portfolios

yield lower mean returns. However, for the 36-month period, we identify a pattern which is well
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followed in Germany and the UK markets: lower TD/(TC+LTD) quintiles have higher returns
than higher TD/(TC+LTD) quintiles. T-tests show that for the six and 36 months period, differ-

ences between mean abnormal returns of P1 and P5 are statistically significant at the 10%-level.

Table 11: Mean monthly abnormal returns for the US market for different periods

AR1 AR3 ARG AR12 AR36 ARGO
P1 (lowest) 0.197 0.954 0.487 0.533 0.583 0.240
P2 -1.793 -0.373 -0.259 -0.229 -0.085 -0.104
P3 -0.096 -0.502 -0.238 -0.328 -0.179 -0.116
P4 0.547 0.047 -0.432 -0.069 -0.251 -0.031
P5 (highest) 0.663 0.461 -0.144 0.224 -0.061 0.018
P1-P5 -0.467 0.492 0.631 0.308 0.644 0.221
t-value -0.57 0.95 1.64* 0.69 1.64* 0.91

Cumulative average abnormal returns demonstrate that holding P1 for long periods proves
profitable for the US market, too. The average cumulative abnormal return of P1 is 21.0 percent
for 36 months and 14.4 percent for 60 months.

Table 12: Mean cumulative abnormal returns for the US market for different periods

CAR1 CAR3 CARS6 CAR12 CAR36 CARG60
P1 (lowest) 0.20 2.86 2.92 6.39 20.99 14.37
P2 -1.79 -1.12 -1.55 -2.75 -3.07 -6.26
P3 -0.10 -1.51 -1.43 -3.94 -6.45 -6.99
P4 0.55 0.14 -2.59 -0.82 -9.02 -1.84
P5 (highest) 0.66 1.38 -0.86 2.69 -2.19 1.09




Figure 3 is a summary of the performance of P1. Moreover, it shows that for the 36 month
holding period, apart from P1, all the other portfolios have negative returns. In addition to the
three months holding period, for all other investment horizons, P1 is the most successful quintile
and P5 the second in rank. Figure 3 also shows that in comparison to the German and UK mar-

kets, P5 performs relatively well.

Figure 3: Mean cumulative abnormal returns for the US market for different periods
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5. Interpretation

Regarding the inconclusive results of prior research, the negative relation between
TD/(TC+LTD) and stock returns which holds at least for Germany and the UK seems surprising
at first sight. What might be the reasons? One possibility is that our findings for these two coun-
tries might be an anomaly: that lower TD/(TC+LTD) firms indeed earn higher risk adjusted stock
returns than higher TD/(TC+LTD) firms. This implies that due to mispricing, low TD/(TC+LTD)
stocks are on average bargains and high TD/(TC+LTD) stocks are pricey. In this case investors
could be able to exploit mispricing by buying low TD/(TC+LTD) stocks and selling (short-
selling) high TD/(TC+LTD) stocks. Another explanation is that the betafactor is not a suitable
substitute for risk? Assuming that this is true, the following question comes to mind: does it
make sense that higher returns of low TD/(TC+LTD) stocks are a compensation for risk (which

the betafactor does not measure)?

Before answering this question let’s demonstrate what TD/(TC+LTD) actually captures. If a
firm has no debt, TD/(TC+LTD) is zero. If debt increases, TD/(TC+LTD) increases, too. Howev-
er, long term debt and short term are treated differently by the ratio. Therefore, TD/(TC+LTD)

rises faster and obtains higher values with increasing short term debt (STD) than with increasing
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long term debt (LTD). In addition, let’s focus on the relation between risk and leverage as well as
between risk and debt maturity to answer the question if risk differences are a plausible explana-
tion for our finding. Kose (2011) addresses the relation between risk and leverage in a model that
accounts for debt maturity. The model predicts that risk increases with leverage. However, it also
suggests that risk decreases with debt maturity: the rationale is that companies opt for their op-
timal maturity of debt. Companies which act in risky environments and have a relatively low
credit quality have to bear particularly high issuance costs of long term debt. Therefore accord-
ing to the model these firms try to avoid long term debt or choose a relatively low fraction of

long term debt.

On the contrary, companies which operate in less risky environments and have higher credit
quality opt for a higher fraction of long term debt. The reason is that issuance costs of long term
debt are relatively low for those companies. As a result the model predicts that those firms with a
high fraction of STD are riskier than firms with a high fraction of LTD. For our ratio the implica-
tion of the model is that risk should clearly increase with rising TD/(TC+LTD). For one thing
that is the case because of the prediction that risk increases with leverage and for another thing
because of the prediction that risk decreases with debt maturity.

Investment-based theories also suggest a negative relation between risk and debt maturity.
For example, Chen, Novy-Marx and Zhang (2010) suggest that companies with higher invest-
ment are less risky and have lower expected returns than companies with lower investment. The
reasoning is that low cost of equity lead to higher investment. Carlson, Fisher and Giammarino
(2004) also predict that investment is negatively related to risk and expected returns. It is plausi-
ble to infer that higher investment involves a higher fraction of long term debt. More important-
ly, Kose (2011) demonstrates that this relation also holds empirically. Accordingly, investment-
based models also suggest a positive relation between risk and TD/(TC+LTD). Considering these
theories, our finding [the negative relationship between TD/(TC+LTD) and stock returns for
markets in Germany and the United Kingdom] is even more puzzling: in our view this result

cannot be explained by rational behavior of investors.

Another question that arises is: Why are results for the US market different from results for
the German and UK market? Why is the relation between TD/(TC+LTD) and stock returns mixed
for the United States while it is negative for Germany and the United Kingdom. One possible
answer is that the US market is more efficient than the other two markets. Although the German
and the UK markets are not small by any measure, the US market is observed from all parts of

the world and followed by many more investors than the other two. There is certainly a distinct



difference in terms of international investor participation: for example an average diversified
German investor might well hold US-stocks. In contrast, it is rather untypical for a US-American
investor to hold European or even German stocks. Notice that the value of share trading at NYSE
and NASDAQ is more than ten times the value of share trading at London Stock Exchange and
more than 17 times the value of share trading at Deutsche Borse. In 2011, share trading at NYSE
and NASDAQ was 30,751 billion USD in comparison to 2837 billion USD at London Stock
Exchange and 1758 billion USD at Deutsche Borse (World Federation of Exchanges, 2012).

The difference cannot be explained by GDP differences between countries. Studies find that
stock markets with higher value of share trading are more efficient than stock markets with lower
value of share trading (Butler and Malaikah, 1992, or Claessens, Dasgupta and Glen, 1995). It is
plausible that higher competition among investors in the US market leads to a leveling out of
investment mistakes. This would imply that in contrast to respective stocks from other two mar-
kets, low leverage S&P100-stocks get bought by rational investors before severe mispricing oc-
curs. In the German and UK market, however, major mispricing might lead to substantial return
differences between low TD/(TC+LTD)- and high TD/(TC+LTD)-stocks.

6. Conclusion

This paper contributes to understanding the relation between leverage and stock returns. Contra-
ry to other studies, we choose the ratio of ‘Total Debt to (Total Capital + Long Term Debt)’
[TD/(TC+LTD)] and account for different maturities of debt. That is crucial because short-term
debt and long-term debt are used for different purposes. We test the link between TD/(TC+LTD)
and equity returns for markets in Germany, the United Kingdom and the United States. Interest-
ingly, for Germany and the United Kingdom the relation between TD/(TC+LTD) and stock re-
turns is negative and often significant; whereas for the United States the results are mixed. Our
portfolio-based approach confirms this finding: low-TD/(TC+LTD) portfolios perform consider-
ably better than high-TD/(TC+LTD) portfolios in the German and the UK markets while in the
US market there is no clear pattern. Under classical models, our findings for the German and the
UK markets are not explicable by traditional finance paradigm: a risk-based explanation is not
plausible. Therefore, we attribute our findings to mispricing. However, one burning question
arises: why do results for the USA differ from results of the other two countries? One possible
explanation is that the US market is more efficient due to size and international investor partici-
pation.



International Journal of Banking and Finance, Vol. 10, Iss. 1[2013], Art. 5

A limitation of our study is that samples are relatively small. More comprehensive samples
may result in even more significant findings. Future research may conduct tests with larger sam-
ples. Furthermore, it would be interesting to perform a similar study in developing markets. Ac-
cording to our reasoning, a negative link between TD/(TC+LTD) and stock returns would not be

surprising due to lower efficiency of those markets.
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