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Abstract
We investigate the ability of company capital structures to be used as a
predictor for abnormal returns. We carry out robustness tests to determine the
predictive ability of debt ratios, controlling for size of company, price-toearnings (PE) ratio, market-to-book value ratio (MTBV) and beta. We show
that companies in the lowest leverage decile, exhibit the highest abnormal
returns – 17% over a three-year period. A strategy of choosing the smallest
companies with the lowest leverage yields cumulative abnormal returns
(CARs) in excess of 80% over three years.
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1 – Introduction
We show in this paper that there is a relationship between leverage
and abnormal stock returns in the long run, and that this can be used as the
basis of a profitable trading strategy. This paper employs debt ratios as the
basis of a trading strategy to exploit long-term abnormal returns, and in the
process investigates the possibility of an optimal capital structure in that
sense. Modigliani and Miller (1958) proposition II states that expected returns
on equity increase with leverage. We show that investing in low-debt
companies yields significant abnormal returns, up to 17% in three years.
Moreover, investing in small companies with low-debt levels, yields abnormal
returns in excess of 80% over three years. For practitioners the optimal capital
structure is one that produces the best stock returns for the long run.
Academics and professionals have been searching for factor loadings
based investment strategies for years. Starting with Fama and French (1992)
and Daniel and Titman (1997), strategies based on price-to-earnings (PE) ratio
(Basu, 1977; Danielson and Dowdell, 2001)), price-to-dividends ratio
(Campbell and Shiller,1998) market-to –book value (MTBV) ratio, size
(Banz, 1981) etc. have been proposed with varying degrees of success. This
literature is not linked to the literature on capital structure. Modigliani and
Miller (1958, 1963) show theoretically that returns increase in leverage
rigorously but empirical tests are conducted in a very limited cross-sectional
sample of electric utilities and oil companies in their original article. More
current work also use restricted sub samples such as pure capital structure
changes (Korteweg, 2004). However, leverage is a source of risk one would
expect to be priced appropriately by the market. Gearing arises when a
company borrows money from outside parties to finance the expansion of the
business. The level of gearing is often one factor used by practitioners and
managers when assessing risk.
The decision on whether to finance with debt or equity inevitably
involves a discussion on optimal capital structure, the perfect mix of debt and
equity. The seminal work of Modigliani and Miller (1958) on capital structure
has been under intense scrutiny and debate since publication. Proposition 1
states that, the “market value of any firm is independent of its capital
structure” (Modigliani and Miller, 1958, p. 268). Proposition 2 (MM2) states
that, the “expected rate of return…on the stock of any company…is a linear
function of leverage” (Modigliani and Miller, 1958, p. 272) and show that the
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relationship is positive. In a subsequent article on debt and taxes, Miller
(1977) argued that when personal income tax is taken into account, along with
corporate tax, the gain from leverage is reduced, eliminated, or even negative
in some situations. Thus, he again argues that capital structure should not
come into the investment decision process and that the financing decisions of
chief financial officers may be “neutral mutations”.
Myers (1984) dismisses Miller’s “neutral mutation” idea and contrasts
two ways of thinking about capital structure. The static trade-off framework is
where a firm is seen to set a target debt-to-value ratio and gradually moves
toward it. In the pecking order framework a firm prefers internal to external
financing, and debt to equity if external financing is required. This seems
intuitive, as it is moving from the least expensive form of finance to the most
expensive.
Bowen, Daley, and Huber, Jr. (1982) introduce the idea that there is a
statistically significant difference between mean industry financial structures,
and that the rankings of industry financial structures remain stable over time.
They also find that firms display a statistically significant tendency to move
towards their industry mean over both five- and ten-year time periods,
implying that there exists an optimal capital structure within each industry,
and firms within each industry strive to reach this optimum. Hull (1999)
investigates whether stock value is influenced by how a company changes its
leverage ratio compared to the industry leverage norm. He does this by
investigating how stock prices react when a company changes its capital
structure (debt-to-equity ratio) in relation to its industry norm. He finds that
stock returns in the announcement period for firms moving away from the
industry debt-to-equity norm are significantly more negative than returns for
firms moving closer to the industry debt-to-equity norm, thus supporting the
hypothesis that an optimal capital structure exists for each industry. Ghosh
and Cai (1999) also provide evidence that the optimal capital structure
hypothesis and the pecking order hypothesis proposed by Myers (1984) are
not mutually exclusive and actually co-exist. They show that firms in all the
industries in their study converge towards a capital structure industry average,
while also providing strong evidence in support of the pecking order
hypothesis.
Empirical work relating capital structure to stock returns is mainly
concerned with tests of proposition I. Empirical tests of proposition 2 that
returns increase in leverage are scarce. Tests are conducted mainly in the
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cross-section of stocks with different samples. Hamada (1971) confirms MM2
with a sample of 304 firms over a research period of 1948 to 1967. Bhandari
(1988) finds that stock returns are positively related to the debt-to-equity ratio
when controlling for beta and firm size. We must note that his data sample is
taken over a research period running from 1948 to 1981, and includes
financial companies whose debt-to-equity ratio would be relatively high
compared to other firms on the NYSE because of the way they account for
debt. Barbee Jr., W., Mukherji, S., and Raines, G. (1996) provide support for
Bhandari although they excluded the financial companies. Korteweg (2004)
using a sample of pure capital structure changes in the form of exchange
offers between 1979 and 2001 does not confirm that returns increase in
leverage. He shows, on the contrary, that factor loadings of highly levered
companies are too low. Korteweg (2004) employs a time series approach and
controls for business risk using asset betas as well as time varying debt betas
for his sample of highly levered firms.
This paper fills a gap in the literature by investigating the ability of
gearing level to predict abnormal stock returns in US non-financial companies
in the Standard and Poor’s 500 index (S&P 500). In addition we expand the
analysis to test the robustness of the relationship in relation to size, PE ratio,
MTBV ratio and beta. The next section describes in detail the data collection
process and calculation methodology.
2 – Data and methodology
The sample starts out with all the companies included in the S&P 500.
The S&P 500 index is a capitalisation-weighted index of a broad range of
American stocks traded on the American, NASDAQ, and NYSE exchanges.
The S&P 500 index contains a representative sample of 500 of the top
companies in leading industries of the US economy. Although the index is
heavily weighted to large capitalisation companies it does include smaller
companies and is an ideal proxy for the entire market. Standard and Poor
categorises all stocks in the S&P 500 index into ten sectors. These sectors are:
energy, materials, industrials, consumer discretionary, consumer staples,
healthcare, financials, information technology, telecommunication services,
and utilities. All stocks in the financials sector were excluded from the
analysis as debt is accounted for differently in these industries. Excluding
these companies should remove any bias in the results. Five additional
companies were excluded from the entire analysis because of limited trading
history as they lacked the three years’ continuous price information we
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required. The resulting 413 companies constitute our sample for the analysis
below. The research period covers the 20 years from 1 May 1985 to 30 April
2004. Daily stock prices were gathered from the Thomson Datastream
database. Additional data on ratios and size were gathered for each company
on 31 December of each year from the same database.
The capital gearing ratio is used as a representative of the leverage of
the companies and is used for the core of the analysis It measures the
contribution of total debt to the capital structure of a business. Datastream
defines capital gearing ratio as (Datastream Code X731). This ratio is readily
available to analysts and fund managers and is frequently used by the
financial media and its collection is not costly for investors .
Capital Gearing Ratio =
x 100%
(1)

Preference Capital + Total Debt
Total Capital Employed + Short Term Debt – Total

Intangibles
The portfolio formation process is as follows: Most US companies
have a fiscal year end on 31 December. Annual reports are generally
announced and made widely available about three to four months after the
fiscal year end. Portfolios are assembled in the following May. This allows
ample time for the results to be published in the annual reports and 10-K
filings and this data to be factored into the stock price for each firm. For
example, the portfolio assembled on 1 May 2001, which runs three years until
30 April 2004, is based on the capital gearing ratio on 31 December 2000.
Daily returns (Rit ) are calculated for each stock (i) in each portfolio by taking
the log differences of two consecutive prices. Rmt is the daily market return
defined by the S&P 500.
Consistent with previous work on trading strategies we use a three
step approach1. First, over an initial portfolio formation period we rank stocks
with respect to their leverage on which we base our strategy. Then we
calculate cumulative abnormal returns for every stock and consequently for all
leverage portfolios to evaluate the performance of our leverage based trading
strategy. Finally at the end of the performance evaluation period cumulative
1

Abnormal returns are frequently used to measure the success of trading strategies. DeBond
and Thaler (1985) and subsequent research on contrarian trading strategies is a good example.
The method is the similar to that used in event studies.
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abnormal returns are averaged to assess if low or high leverage portfolios
outperform the market.
One can use different benchmarks2 to measure
abnormal returns and different methodologies to test them3. Our choices
reflect those most frequently used among practitioners. We use the market
model and daily returns in calculating abnormal returns. This way, the
investor has a chance to observe abnormal returns at every trading day and
pick the best holding period.
We calculate daily abnormal returns for day t as ARit = Rit - Rmt and
cumulative abnormal returns (CARit) for each stock across the n days as:
n 1

CARit =

 AR

it

t 1

(2)
We report results for holding periods of one year, two years and three
years. From here the data are taken and sorted according to capital gearing
ratio. Once the stocks are sorted by gearing ratio they are then arranged into
deciles. The first decile comprises the companies with the lowest levels of
debt and the tenth decile contains the companies with the highest levels of
debt. The portfolios are aggregated for the relevant decile and then the CARpt
are calculated for each decile portfolio (p=1,.10th decile) and holding period.
The T value is determined using the following equation where σCARpt is the
cross-sectional standard deviation of abnormal returns for each portfolio
decile p and holding period t.
TCAR = CARpt / (σCARpt/n1/2)
(3)
Next, we follow Fama and French (1992) to use controlling variables
for risk, including the size of the firm, the PE ratio, the MTBV ratio and the
beta coefficients in the portfolio formation process. Data from 31 December
of each year are used. As was the case with the gearing ratio, this allows
ample time for the results to be published in the annual reports and 10-K
filings and this data to be factored into the stock price for each firm. The
2

The differences in expected returns estimated with different benchmarks could be large (See
Ball, 1978; Fama, 1991). We take this into account later when we present the results of our
trading strategy with respect to other risk factors.
3
For details of alternative methodologies see Barber and Lyonn (1997), Kothari and Werner
(1997) and Lyon, Barber and Tsai (1999).
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Datastream MV definition is share price multiplied by the number of shares in
issue. PE is the price of the stock divided by the earnings rate per share on the
required date. MTBV is the MV of the company divided by the net tangible
assets of the company. The beta factor of a stock relates movements in its
price to movements in the market as a whole.
For each portfolio and each debt decile the firms and their respective
CARs are then sorted by the controlling variable from lowest to highest. Then
each debt decile is divided into further deciles according to the controlling
variable from lowest to highest. The data in each portfolio are now essentially
divided into a ten by ten matrix with debt level on one axis and controlling
variable on the other axis. The data are then aggregated from the ten debt
decile portfolios into one hundred new portfolios. For example, it is now
possible to look at all firms and CARs in debt decile 5 and controlling
variable decile 1, or any combination thereof. The averages of the CARs are
then calculated for each of the cells in the ten-by-ten matrix. This is done for
each of the four controlling variables: MV, PE, MTBV, and beta.
3 - Findings
3.1 Long-run abnormal returns and financial leverage
Exhibits 1 and 2 present the average gearing ratios and CARs for each
gearing decile. The range for average gearing ratio is between 1.2% for decile
1 and 69.4% for decile 10. It is clear that the highest returns correspond to the
companies with the lowest leverage in decile 1 and decile 2. The companies in
decile 1 have an average CAR in excess of 17%. The companies in decile 2
have an average CAR of 14.7%. CARs decline monotonically afterwards and
decile 9 has a significant negative average CAR of -7.1%. But firms in the
highest leverage decile, with an average gearing ratio of about 70%, have
positive cumulative returns of 8.4%.
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Exhibit 1: Average gearing ratios and cumulative abnormal returns
.
Average
Gearing
1.2
8.7
18.1
25.2
30.7
36.3
42.1
48.2
54.9
69.4
33.5

Decile 1-Low
Decile 2
Decile 3
Decile 4
Decile 5
Decile 6
Decile 7
Decile 8
Decile 9
Decile 10-High
Overall Sample

Average
CARit
17.1%*
14.7%*
6.2%**
6.7%**
4.3%
2.2%
1.6%
-2.8%
-7.1%*
8.4%*
5.1%*

Exhibit 1 presents
the average gearing
ratio and average
cumulative abnormal
returns (CARs) over
the S&P index for a
three-year period for
each debt decile
across
the
full
sample. * denotes
significance at 1%,
** at 5%

Exhibit 2: Average cumulative abnormal returns
.
S&P 500 Average CAR Excluding Financials
20.0%

Cumulative Abnormal Return

15.0%

10.0%

5.0%

Average CARit

0.0%
1

2

3

4

5

6

7

8

9

10

-5.0%

-10.0%
Debt Decile

Exhibit 2 graphs the average cumulative abnormal returns (CARs) over the S&P
index for a three-year period for each debt decile across the full sample
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Although the sample covers a twenty-year period, it can be postulated
that the technology boom and subsequent bursting of the stock market bubble
could have had an impact on the results. Many technology companies are fast
growing companies in need of capital for their rapid expansion. Perhaps the
large returns in decile 10 are a result of high growth technology companies. In
order to investigate the impact of technology companies, the same analysis is
carried out on the same sample with technology companies excluded. The
results are reported in Exhibit 3.
Exhibit 3: Cumulative abnormal returns for the sample excluding
technology companies

Decile 1-Low
Decile 2
Decile 3
Decile 4
Decile 5
Decile 6
Decile 7
Decile 8
Decile 9
Decile 10-High
Overall Sample

Average
Gearing
4.2
16.0
23.3
29.4
34.7
39.8
45.0
50.3
56.5
70.8
37.0

Average
CARit
12.3%*
3.1%
3.3%
4.0%
2.0%
0.7%
1.5%
-7.1%*
-5.6%**
8.4%*
2.3%*

Exhibit 3 presents the average gearing ratio and average cumulative abnormal returns
(CARs) over the S&P index for a three year period for each debt decile across the
sample excluding technology companies. * denotes significance at 1%, ** at 5%.

When technology companies are excluded from the sample, the
average gearing level in each decile increases slightly. For example, decile 1
has the companies with the lowest level of gearing (4.2%) and decile 10 has
the companies with the highest level of gearing (70.8%). The difference
between the analysis of the sample with and without technology companies is
most marked in the results of the average gearing ratio in the lower deciles,
therefore implying that the technology companies must include some of the
lowest geared companies overall.
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The highest returns correspond to the companies with the lowest and
highest leverage, decile 1 and decile 10. The companies in decile 1 have an
average CAR of 12.3%. The companies in decile 10 have an average CAR of
8.4%. Decile 8, rather than decile 9 as in Exhibit 1, has the only significant
negative average CAR (-7.1%). The remaining deciles, decile 2 up to and
including decile 7, and decile 9, generate results that are not statistically
significant. Exhibit 4 shows graphically the CARs for each debt decile
reported in Exhibit 3. Here it is clear that the larger CARs are at the extremes,
but the largest is at the lower debt level. The distribution of CARs looks
clearly U-shaped, but, again, the results show that investing in companies with
lower debt would yield the highest abnormal return. Excluding the technology
companies does not have a significant impact on the results, and for this
reason the following analysis, with other risk controlling variables, is carried
out using the full sample.
Exhibit 4: Average cumulative abnormal returns for the sample
excluding technology companies
S&P 500 Average CAR Excluding Financial & Techs
15.0%

Cumulative Abnormal Return

10.0%

5.0%
Average CARit
0.0%
1

2

3

4

5

6

7

8

9

10

-5.0%

-10.0%
Debt Decile

Exhibit 4 graphs the average cumulative abnormal returns (CARs) over the S&P
index for a three-year period for each debt decile across the sample excluding
technology companies.
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3.2 Long-run abnormal returns, leverage and market value or size?
Exhibit 5 presents the two-dimensional variation in CARs that results
when the 10 debt deciles are each subdivided into 10 deciles based on MV. It
is clear from the results that the MV of the company has a significant impact
on the CARs in each debt decile. The companies in MV decile 1 represent the
smallest companies in the S&P 500 index, and these companies have an
average CAR of 50.1%. Debt deciles 1 and 2 represent the highest CARs in
MV decile 1 at 82.3% and 86.7% respectively. This represents a CAR 30 and
35 percentage points higher respectively over the average CAR for MV decile
1. Debt decile 10 in MV decile 1 has a significant CAR (67.9%). This may be
attributed to the need for a group of small, rapidly growing companies to rely
heavily on debt to finance expansion.
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5
47.4%*

3.1%
5.8%

-4.8% -10.7%

11.1%
8.0%

18.0%** 25.3%*
1.2%
3.9%

4
51.3%*
11.9%
10.2%

7
32.9%*

2.0%
3.6%
0.0% -5.0% -7.1%
-5.5% -12.2%** -8.7% -21.2%** -2.0%

-4.9%
-7.7%

-8.1%

-4.5%
-3.4%

-2.9%

4.0%
0.1%
-0.3% -6.6%*
-5.9% -11.9%*

-0.3%

1.4%
4.4%

-7.2%*

8.1%*

4.8%*

We present cumulative abnormal returns (CAR) when each of the debt deciles is divided into further deciles based on size
(market value) of the company. * denotes significance at 1% and ** at 5%

-2.9%

-9.2% -10.8% -17.9%** -7.6%*
7.0% -6.2% -4.0% -5.4%**

-0.4% -10.2% -21.0%*
-7.2% -12.9%** -30.7%*

-3.4%

-9.9% -11.0%
-8.9% -10.8%

21.0%*
8.9%*

9
10-High Average
38.4%* 67.9%* 50.1%*

-5.3%
1.5% 32.7%*
1.7% -14.8%** 5.2%

8
32.9%*

-6.3% -12.0%

8.3% -2.4%
-1.4% -12.8%

16.4%
1.2%

6
28.5%*

Average avg. CAR 16.3%* 14.6%* 6.2%** 5.1%** 3.8%
2.2%
1.6%
* = the null hypothesis of u=0 can be rejected at the 1% significance level
** = the null hypothesis of u=0 can be rejected at the 5% significance level

9
avg. CAR -27.3%*
10-Largeavg. CAR 2.5%

avg. CAR 1.2% -17.9%** -6.9% -9.8%
4.0%
avg. CAR -18.2%** -11.6% 2.2% -13.9% -13.1%

5.8%

7
8

(MV)

-4.1%

6

Firm

avg. CAR 15.1%

avg. CAR 19.1%** 21.6%** -0.9%
avg. CAR -5.1% 10.6% 10.5%

4
5

15.1%
12.1%

Size of

34.7%*
31.8%*

avg. CAR 60.4%*
avg. CAR 36.3%*

3
33.0%*

2
3

1-Low
2
1-Small avg. CAR 82.3%* 86.7%*

Debt Lev

Exhibit 5: Average CARs: leverage and size (market value)

FFE is hosted and managed by SKEMA Business School

80

Brian Baturevich, Gulnur Muradoglu - Would You Follow MM or a Profitable Trading Strategy?- Frontiers in Finance and Economics –
Vol. 7 No.2 – October 2010, 69-89

Brian Baturevich, Gulnur Muradoglu - Would You Follow MM or a Profitable Trading
Strategy?- Frontiers in Finance and Economics – Vol. 7 No.2 – October 2010, 69-89
FFE is hosted and managed by SKEMA Business School

Substantial CARs are also seen in MV decile 2 and MV decile 3 at the
lower debt levels. Debt deciles 1 and 2 have CARs of 60.4% and 34.7%
respectively in MV decile 2, while the average CARs in MV decile 2 are 21%.
Debt deciles 1 and 2 have CARs of 36.3% and 31.8% respectively in MV
decile 3 while the average CARs in MV decile 3 are 8.9%. It appears there is
a concentration of considerable returns in the lower debt deciles coupled with
the smaller companies. It provides an exciting possibility of an investment
strategy based on small companies with low gearing. A size effect is also
evident in MV deciles 7, 8, and 9 where the average CARs are negative, thus
supporting Banz (1981) that smaller firms perform better than larger firms.
The bias is augmented for small companies with low levels of debt.
3.3 Long-run abnormal returns, leverage and price-earnings ratio
Exhibit 6 presents results for the two-dimensional variation in CARs
that result when the debt deciles are each subdivided into deciles based on the
price-earnings ratio (PE) of each firm. The largest CAR that is statistically
significant is in PE decile 1 of debt decile 1, 28.8%. The PE ratio for
individual shares is published in every major financial newspaper and is
probably the most widely available ratio to investors worldwide. Many
investors, both corporate and individual, rely on PE ratio as a measure of the
value of a company and may consider companies with a low PE to be good
value. The findings here do not seem to support an investment strategy based
solely on PE ratio alone. Nor do they support an investment strategy based on
a two-factor approach as adopted with the size of the company. There may be
a weak argument for pursuing a strategy based on low debt and low PE as
debt decile 1 and PE decile 1 has the highest CAR of 28.8%, but this CAR has
a high standard deviation (63.5%) implying a high degree of variability in this
sample. It appears that a strategy based on low debt level alone could produce
substantial abnormal returns of 15.7%.
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1.9%

17.9%

3
-6.1%
20.7%**

4
0.8%

avg. CAR 6.3%
6.4%
avg. CAR 24.9%** 15.5%

avg. CAR 20.1%

7
8

9

1.3%

2.5%
-0.3%

-2.3%
4.3%

-9.2%

12.0%
-5.4%

8.7%
2.7%

-5.0%

6.3%
6.3%

2.4%
12.6%

2.9%
0.6%

4.0%

5
4.1%

-0.8%

11.1%
-3.9%

-4.1%
7.0%

-0.2%
6.2%

5.7%

6
7.7%

-6.5%

1.5%
1.3%

10.6%
15.2%*

7.1%
-6.0%

-8.4%

-4.4%

9
-0.7%
9.4%

-6.2% -20.1%**
-6.3% 14.8%**

-0.2%

-9.5%

4.9%
6.9%**

12.8%

-4.1% -0.8% 19.4%**
-4.4% -13.8%** 14.0%

-5.6%
-2.8%

2.0%
3.8%*

0.9%

5.9%**
3.2%

0.3%
8.8%*

4.5%**
3.8%

5.4%**

10-High Average
7.9%
3.3%

-7.5% -18.7%* 9.7%
5.8% -10.3%** -2.8%

-7.3%

7
8
-3.4% -15.8%

10-Highavg. CAR 13.8% 12.6%
2.4% -14.8% 7.9% -2.9% -0.9% 12.5% -15.6%
Averageavg. CAR 15.7%* 10.7%* 5.2%** 4.5%
4.2%
2.6%
1.2% -3.8% -8.7%*
* = the null hypothesis of u=0 can be rejected at the 1% significance level
** = the null hypothesis of u=0 can be rejected at the 5% significance level

8.4%

avg. CAR 6.8% 10.6%
avg. CAR 25.9%* 15.8%

19.6%** 13.5% 16.7%**
6.8% 17.7%** 12.3%

5
6

avg. CAR 2.1%
avg. CAR 14.8%

3
4

2
8.2%
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We present cumulative abnormal returns (CAR) when each of the debt deciles is divided into further deciles based
on the price-earnings (PE) ratio of the company. * denotes significance at 1% and ** at 5%.

PE

avg. CAR 13.4%

2

1-Low
1-Low avg. CAR 28.8%*

Debt Lev

Exhibit 6: Leverage and price-earnings ratio
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3.4 Long-run abnormal returns, leverage and market-to-book value
Exhibit 7 gives the results of the two-dimensional variation in CARs
when each of the debt deciles is subdivided into deciles based on the MTBV
ratio of each firm. The averages across the MTBV deciles show that superior
returns are gained by investing in the companies with the lowest MTBV.
Further abnormal returns can be obtained by investing in low debt and low
MTBV companies. The average CAR in debt decile 1 and MTBV decile 1 is
41.5%, a substantial abnormal return compared to the 16.5% average CAR for
MTBV decile1. High abnormal returns are also seen in the relatively high
MTBV deciles 8 and 9 in debt deciles 1 and 2. High abnormal returns can be
achieved in the higher MTBV deciles implying that the CARs are less
influenced by MTBV than by debt level. There is some evidence that a dual
investment strategy of investing in stocks with low gearing and low MTBV
may give higher abnormal returns, but the evidence is weak at best. Positive
abnormal returns are achievable across many of the MTBV deciles as has
been seen in debt decile 2 and debt decile 10 at the higher MTBV deciles. It is
still evident that the highest abnormal returns are achieved at the lowest debt
levels. The level of debt as a predicting factor for CAR does not appear to be
significantly influenced by MTBV.
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We present cumulative abnormal returns (CAR) when each of the debt deciles is divided into further deciles based
on market-to-book-value (MTBV) of the company. * denotes significance at 1% and ** at 5%.
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Exhibit 7: Leverage and market to book value (MTBV)
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3.5 Long-run abnormal returns, leverage and market risk
Exhibit 8 gives CARs when each of the debt deciles is subdivided into
deciles based on the market risk (beta) of each stock in the sample. The
largest significant CAR is found at the intersection of debt decile 2 and beta
decile 9. The largest average CAR across the beta deciles is found in beta
decile 10. These two findings suggest that stocks with higher betas may enjoy
greater abnormal returns. Significant returns of 18.9% and 29.6% are also
observed in debt decile 1 at beta deciles 1 and 2 respectively. This suggests
that perhaps beta does not have a significant impact on abnormal returns.
High abnormal returns are again observed in the lower debt deciles. These
abnormal returns do not seem to be influenced by the control variable market
risk.
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We present cumulative abnormal returns (CAR) when each of the debt deciles is divided into further deciles based
on market risk (beta) of the company. * denotes significance at 1% and ** at 5%
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Exhibit 8: Leverage and market risk
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4 - Conclusion
This paper identifies a relationship between low leverage and high
abnormal stock returns over the long run. We show that non-financial
companies, with the lowest gearing ratios in the lowest two debt deciles
outperform the market by 17.1% and 14.7% on average over a three-year
holding period. The average gearing ratios for the companies in these two
deciles is 1.2% and 8.7% respectively. A high abnormal return of 8.4% over
three years is also observed in the decile with the highest gearing ratio. We
show that this may be due to the performance of the small companies in the
highest debt decile. Investors may place a premium on companies with lower
gearing ratios because of their ability to raise future funds.
Robustness tests were carried out on the data and four control
variables were examined: size, PE ratio, MTBV ratio, and beta. Size has a
substantial effect on the results. Companies in the smallest size decile have
the best abnormal returns across all debt deciles. The largest CARs, in excess
of 80%, up to 87%, are found in the smallest companies with the lowest
gearing ratios. This is 30 percentage points greater than the average CAR for
the smallest size decile. This indicates that a two-factor investment strategy of
investing in small companies with low gearing may be advantageous when
looking at investing in companies in the S&P 500.
When looking at the CARs in relation to gearing and the other factors
of PE ratio, MTBV ratio and beta, the results are largely insignificant. The
largest abnormal returns are still found in the lowest debt deciles, but the
results do not seem to be significantly affected by the control variables. Even
when controlling for PE, MTBV and beta, low gearing still has a significant
impact on the abnormal returns.
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