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ABSTRACT

This paper examines the relation between abnorrtmak sreturns and leverage.
Expanding on Modigliani and Miller's (1958) Propian Il, abnormal returns are
estimated using the asset pricing models of Shamge_intner (the traditional Capital
Asset Pricing Model, CAPM), of Fama and French afdCarhart. The findings
indicate that returns are decreasing in firm legeralhis paper tests this relation
empirically with other risk factors and finds thiae results remain robust. The results
show that leverage is a firm characteristic thatllon a risk factor. This evidence
suggests that leverage should be priced as a astorf and requires adequate

incorporation into common asset pricing models.



1. INTRODUCTION

This paper investigates the relation between abalbstock returns and leverage.
Accounting literature focuses on the relation bemveost of equity and leverage from
two perspectives. Penman et al. (2007) show thestagie returns increase in market
leverage but decline in book leverage by decompotsia leverage component of the
book-to-market ratio pertaining to financing riskrh the component that pertains to
operating risk. Dhaliwal et al. (2006) argue thatporate level taxes decrease the
effect of leverage on the cost of equity.

This study focuses on the empirical relation betwabknormal returns and book
leverage pertaining to the financial risk componareverage. At the firm level cash
flows from debt financing are determined by theelesf book leverage. The cash
flows to the firms from debt financing are bestresgnted by the book leverage.
Firms with lower leverage will be perceived as lesky due to lower distress risk
and enjoy higher returns. Our results show thaeaddabnormal returns decline in
book leverage.

We take into account corporate taxes and the cotivpeess of the industry
where firms operate. Both could have direct effectseturns as well as affecting the
relationship between returns and leverage. Corpdiates provide tax shields and
returns might increase due to those tax shields.th&s industry become more
competitive rates of return decline. Taking taxe®o i consideration without
considering industry structures would be incomplBiealiwal et al. (2006) show that
corporate level taxes decrease the effect of mdekerage on cost of equity. Their
measurement of leverage corresponds to the opgrask component described in
Penman et al (2007). We argue that firms payindndnigcorporate taxes enjoy tax

shields which will accentuate the effect of bookel@mge on stock returns. In



competitive industries returns will be lower duepeessures from competition. In
those industries higher tax rates will further lowbe cash flows and returns.
However tax shields are still important as soufesdditional cash flows. Therefore
we would expect corporate taxes to increase theetefff leverage on stock returns in
both high and low concentration industries. Oudiings show that corporate level
taxes increase the effect of leverage.

Many studies in financial literature analyse theisiens on capital structure
and leverage. Capital structure decisions arecatiais a shift in the firm’s attitude to
leverage could increase or decrease the finaricaahs on the company. Modigliani-
Miller (1958; henceforth MM) state that the valukafirm is independent of its
capital structure (Proposition 1), and they ardua Bas debt increases the riskiness of
the stock, equity shareholders will demand a higberrn (Proposition Il). They test
their theorem in a restricted sample consistingwaf industries, each representing a
risk class, namely the oil sector and the utilisestor and find supporting evidence.
The existing empirical evidence, however, appearshbw more uncertain results in
support of this theory. Some authors (Hamada, 1BAandari, 1988, Dhaliwal et al.,
2006) show that returns increase in leverage; @htrors show that returns decrease
in leverage (Korteweg, 2009, Dimitrov and Jain, 0®enman et al.,, 2007,
Muradoglu and Sivaprasad, 2009). The resolutiorthed issue for the practical
conduct of operations in the world’s capital markeems important to the current
authors. Accordingly this paper explores the ligteen leverage and stock returns,
contributing towards the existing empirical evideraf asset pricing implications of
leverage.

Previous empirical work on capital structure is mhafocused on examining

the factors that affect capital structure decisi@ng. Titman and Wessels, 1988;



Rajan and Zingales, 1995; Booth, Aivazian, Demiguect and Maksimovic, 2001;
Lally, 2002), and testing the various well-knowedhies of capital structure (Frank
and Goyal, 2003; Flannery and Rangan, 2006, Da1f))2 Recent studies have
attempted to examine the leverage - return relgomitrov and Jain, 2008; Penman
et al. 2007; Korteweg, 2009; George and Huang, 20®adoglu and Sivaprasad,
2009). However, these studies use various diffaepresentations of returns:
accounting profit (Hamada, 1972); inflation adjasteturns (Bhandari, 1988); risk-
adjusted returns (Korteweg, 2009, Dimitrov and Ja008), market adjusted returns
(Muradoglu and Sivaprasad,2009). This paper cho@sebust estimation of returns:
the excess return or alpha based on widely used pssing models.

The main objective of this paper is to test MM'Busition Il. This paper
represent returns to shareholders as abnormal sttuwins estimated using the well-
recognised asset pricing models of CAPM, Fama-Frgd®93) and Fama-French
plus Carhart (1997) four factor model that encormpasll the traditional risk factors
and is arguably a more robust estimator for retufings paper measures leverage as
the ratio of the book values of total debt to tatapital. There is a need to use a
broader definition of financial structure in orderaccount for the large measure of
substitutability between the different forms of deldsing book values encompasses
the total of all liabilities and ownership claimSchwartz, 1959). The use of book
values in defining the capital structure ensured the effects of past financing are
best represented (Rajan and Zingales, 1995). GramahHarvey (2001) report that
managers focus on book values when setting finhrstraictures. Additionally,
Barclay et al. (2006) show how book leverage efgrable when regressing financial
leverage, as using market values in the denomimaight spuriously correlate with

exogenous variables. This study uses panel datt wbn-financial firms listed on the



London Stock Exchange (LSE) that contains infororafior twenty-eight years and
combines the cross sections with the time seriesid®s firm leverage, an analysis of
other risk factors at the firm level such as taesaand industry concentration is also

undertaken.

Previous studies have shown the tax effect of @didter, 1977; Martin and
Sloane, 1980; Graham, 2000). Their findings suggest tax rate of a firm is an
important determinant of the value of firm. In adsh to examining the effect of
taxes on stock returns, this paper also conduetatialysis for both tax paying and
non-tax paying firms and finds that returns deadadeverage in both cases, where

the tax rate is zero and where it is greater tlea.z

Factors influencing different sectors also helplaix firms’ capital structure.
Previous studies have examined the effect of semtocapital structures and stock
returns (Mackay and Phillips, 2005) and the degwéeconcentration (Hou and
Robinson, 2006). Hou and Robinson (2006) offer evod that industry concentration
is an important economic determinant for understangtock returns. Thus this paper
also includes industry concentration as an additiaariable in the analysis. The
results indicate that firms in both low and higimcentration sectors have returns that

decline in leverage.

The findings indicate emphatically that returns rdaese in leverage. This
contradicts one of the fundamental principles afditional finance theory and
suggests that there is the need for a better uadeling of how leverage is priced. It
also indicates that leverage has been largely eghior common asset pricing models.
The negative relation between leverage and refaralso robust to the additional risk

factors such tax rates and industry concentration.



The paper is organised as follows. Section 2 pes/ithe motivation linking
firm leverage, taxes, industry concentration amdlsteturns. Section 3 describes the

sample and methods. Section 4 presents the regulte study. Section 5 concludes.
2. THE LINK BETWEEN LEVERAGE AND STOCK RETURNS

The seminal work of MM (1958) has led to many stgdexamining firms’
capital structure choices and its relation witheotfirm characteristics (Harris and
Raviv, 1991), Titman and Wessels, 1988, Rajan aingafes, 1995, Graham and
Harvey, 2001) as well as the development of diffetdeories on capital structure
including the trade-off theory, the pecking-ordeedry, agency theory, market timing
theory, corporate control theory and product costoty (Scott,1977; Myers and
Majluf,1984; Jensen and Meckling, 1976; Baker andrgher, 2002; Agarwal and
Mandelker,1987; Campello, 2003). Few studies hassenened the effect of capital
structure on stock returns (Dimitrov and Jain 20B&prge and Hwang, 2009). This
paper examines how stock returns of a firm behawelation to its capital structure.
The decision on capital structure is arguably oheéhe most important decisions
managers face, and a change in the leverage ratioaffect a firm’s financing
capacity, risk, cost of capital, investment andatsgic decisions, and ultimately
shareholder wealth.

MM (1958) represent equity returns by the averags of capital in a one-
year period and conduct estimations on a crosseseat a particular risk class. This
study represents equity returns as abnormal rettormputed from alphas of the three
asset pricing models.

According to finance theory, the principal sourcégisk are determined by
the operating risk and by the financing risk repreéed by leverage. Penman et al.

(2007) decompose the book-to-price ratio into tveonponents; a component that



pertains to business operations and a componenpéntins to financing activities.
They observe that the leverage component is negjatassociated with stock returns.
They argue that this negative relation betweenrége and stock returns indicates
how leverage should be priced and taken into adcaiist evaluating risk in the
asset pricing models. The results of this study aiglicate a negative relation
between stock returns and leverage and suggestgsvlaage is priced by the market.
MM (1963) explain that due to the tax advantagedebt, it would be
beneficial to the shareholders to have debt inddgital structure. The traditional
view is that there are tax advantages to debtHattlheyond a certain level, these are
counter balanced by costs associated with bankyugtd financial distress. Dhaliwal
et al. (2006) examine the relation between leverageporate taxes and the firm’'s
implied cost of capital. They find that althougte thost of equity capital increases
with leverage when corporate taxes are introdu@ededuces the risk premium.
Following their work, this paper includes corporaféective tax rates and finds that
the returns decrease in leverage where firms’ ¢&& is zero as well as where it is

greater than zero

Schwartz (1959) argues that there exists an optoaaital structure for each
firm as long as firms attempt to maximise the long market value of the shares.
This study examines the effect of industry conadidn on stock returns as the

financing needs of each company could differ adogrtb the sectors they belong to.

Hull (1999) found that the stock value is influedcby how a firm changes its
leverage in relationship to its industry leveraGampello (2003) provides evidence
that firms that rely on debt are more likely toued their investment in market share-
building during downturns. Campello (2003) also wshothe effects of capital

structure on product market outcomes for a crossoseof industries. Arditti (1967)



explained that some risks are indigenous to eadbsiny grouping and hence the true
nature of the leverage return relation can be ossd only by testing this relation.
Baker (1973) investigated the effect of financedrage on industrial profitability.
Hou and Robinson (2006) find that firms in highyncentrated industries earn lower
returns. This study undertakes an analysis of tek&tion between industry
concentration and stock returns and finds that dffiect of leverage on returns

remains negative for low and high concentratiomér

3. DATA AND METHOD

The source of all data is Thomson Reuters Data@trédae study starts with
the 2,673 companies listed in the London Stock Brgk from 1980 to 2008. To
enter the sample, a firm’s fiscal year-end levenagio and stock price series for at
least the preceding 12 months have to be availablefinancial companies,
including banks, investment companies, insurancd #fe assurances, and
companies that have changed the fiscal period atw @uring the research period
are excluded. Thus, 1,092 financial companies amneoved. 490 companies are
excluded because they do not have matching yeatexaiage ratios and stock
prices for all subsequent years. The study als@sdi/3 companies with short
guotation experience. Finally, 130 companies \aitmarket value of less than £1
million are eliminated. Negative market-to-bookued are excluded. The resulting
sample contains 1026#m year-end observations of 792 companies listedhe
London Stock Exchange from 1980 onwards.

Firms are ranked according to the leverage thaavailable from annual
reports with year-end dates of Decembe¥ 8flbefore, every year. The paper uses

the capital gearing definition (DataStream code: 08221) to represent the



leverage of companies in the sample. It repredbetsotal debt to total financing

of the firm.

The paper also takes into account industry conagotr and tax rates as
explanatory variables. Tax is the effective corpotax rate for yearr We measure

industry concentration using the Herfindahl Indekjch is defined as:
. I
Herfindahi= " _ s’ (1)

Where gis the market share of firmin industryj. The study performs the above
calculations for each industry and then averages/#tiues over the past three years.
This is to ensure that the Herfindahl measure isumaluly influenced by potential
data errors (Hou and Robinson, 2006). We use ies$ $a calculate market share, as
this is the most common Herfindahl measure. Snellles of the Herfindahl Index
(0-1,800) imply that many competing firms operatehe industry, while large values
(1,800-10,000) indicate that market share is cotnated in the hands of a few large

firms.

Table 1 presents the summary statistics for the vauables: monthly stock
returns, leverage, tax-rates and the HerfindahéXndlVe calculate leverage, tax and
Herfindahl Index as of year-end. The sample’s nmaahthe median returns are -0.02
and -0.05 percent respectively. The distributiodigpersed with a standard deviation
of 12.11 percent. The mean and median values Verage are 27.2 percent and 25.9
percent, respectively, its standard deviation ist3ercent, with a range between
zero and 99.67 percent. From the JB statistic veeme that there is non-normality in

the data set.

[Insert Table 1 here]
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3.1 Returns Estimation Model

The paper uses three models ttatammonly employed in the literature
to estimate abnormal returns for each stock; tipgadaasset pricing model (CAPM),
the Fama-French three factor model and the Famackrplus Carhart four factor
model. Stock returns for each company are calalilatenthly, using the percentage
change in consecutive closing prices adjusted fadends, splits and rights issues
(Fama et al. 1969). Next, the study estimates abaloreturns in excess of the risk-
free rate using Sharpe (1964)'s Capital Assetimyidlodel, Fama-French (1993)
model and Carhart (1997) model. For CAPM, the p&stimates the intercept term

alpha by performing the regression:

Re-rit= acapmt B1EXIMH g (2

Re-arranging equation (2), abnormal return is defias:

acapm = Rerq - B1EXrm )

where, Ris the monthly stock returns at tiner; is the one month UK Treasury
discount bill used as a proxy for the risk freeeraicapm IS the intercept which
indicates an abnormal retuify, is the slope coefficient from the CAPM regression,
Exrm is the excess return of the market (proxied byRRSE All Share Index) over
the 1 month UK Treasury discount kalhde; is an error term. For the Fama-French

three factor model, the paper estimates the inpeaefollows:

Ri-re = ot B]_SMB"‘BzHML'*' BgEXITTH‘St (4)

Re-arranging equation (4), abnormal return isrgfias:

OFf = R[-rft-B]_SMB- BzHML- BgEXTm (5)

! Refer Appendix 2
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where, Ris the monthly stock returns at tiner; is the one month UK Treasury
discount bill used as a proxy for the risk freeratris the intercept which indicates
an abnormal returni, B2, B3 are estimated by regressing stock’s monthly excess
returns on the monthly market excess returns, nxéokleook, and size factor returns
for the estimation period. We examine stocks’ egaesurns based on the portfolio
approach formed by sorting companies accordingzto and market-to-book values
SMB? is the size mimicking portfolio, HME is the market-to-book mimicking

portfolio.

Finally, the study determines if abnormal returas @e earned after including a

fourth factor, using Carhart’s four factor model,

Rri = oFp+ct B]_SM B+B2HML+ BgEXI'm‘F B4MOMENTS+& (6)

Re-arranging equation (6), abnormal return is defias:

arr+c = Reri-B1SMB- BoHML- B3Exrm-BsMOMENTS (7

Wherearrsc is the intercept which indicates an abnormal rettMOMENTS' is the
momentum mimicking portfoliops B2 B3 and 4 are estimated by regressing stock’s
monthly excess returns on the size factor, maxkétook factor, monthly market
excess returns and momentum for the estimatiomgel all the above regressions,
the intercept ternu indicates an abnormal return. To estimate the @mbaloreturns
alpha in the models (3), (5) to (7), for firmat montht we use 60 monthly excess

returns prior to monthfor each firmi.

2 Refer Appendix 2
® Refer Appendix 2

* Refer Appendix 2
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The next step is to test our hypothesis. We fiegteamine whether abnormal
returns at the firm level, as estimated above,lmexplained by the leverage of the
firms. Following Penman et al (2007) we expect abra returns to decline in
leverage. Next we examine if corporate level tgkdsaliwal et al. 2006) and industry
concentration (Hou and Robinson, 2006) have additiexplanatory power. Due to
tax shield provided by corporate level taxes weeekjpbnormal returns to increase in
taxes. We also expect higher competition in lowcesrration industries to reduce
abnormal returns. We test if the effect of leverageabnormal returns is increasing in
corporate tax rate or decreasing with concentratibrthe industry by adding an
interaction term for each variable. We estimate aigns (8) through (10)
accordingly. To increase the robustness of ouririggl we conduct additional
estimations for sub-samples of firms with non-zlexerage and zero leverage as well

as for firms operating in high and low concentnatiiodustries.

ait =0+A Leverage+g; (8)

ait =0+A;Leveragex;Herfindahl-Index+tisTaxrate+e; 9

ai=0+MLeveragex,Herfindahl-Index+sTaxrate+Leverage*AvgHI+

Leverage*Taxrates; (20)

In (8), (9) and (10);; are the abnormal returns found for each asseingric
model as in (3), (5) and (7), whadestands for constant and leverage is measured as
the ratio of total debt to total equity plus ddharther, in (10) the study examines tax
rate which is the effective tax rate paid by comesnthe Herfindahl Index and two
interaction terms between leverage and industryceaimation and leverage and tax

rate ande is the error term. The paper estimate regresgi®nso (10) using panel
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least square and fixed effects for fifmBollowing Flannery and Rangan (2006) the
paper uses fixed effects for firms in the panedd¢oount for the richness of individual
firms’ unique information and for the possibility warying degrees of risk acceptance

in ownership decisions (Schwartz, 1959).

4. FINDINGS

4.1 Returns and Leverage

In this section we present the findings. The pagorts on the relation
between firm returns and leverage when monthlysrafeeturn are estimated with the
three asset pricing models and undertakes robisstiesss. The leverage effect on
monthly returns for all three models is negativd aignificant although very small. It
remains negative and significant when we add atk&rfactors such as tax-rate, and
industry concentration. The robustness tests cdonsisrunning cross-sectional
regressions as in equation (9) for sub-samplesrimisf We show that the relation
between firm returns and leverage remains sigmfi@ad negative consistent with
Penman et al. (2007).

Table 2 reports the cross-sectional regressioritsestiequations (8) to (10)
when excess returns are estimated as in equaBnés] and (7) for all firms with
leverage ratios ranging from zero to ninety-ninecest. The three columns present
the results of the cross-sectional regressiongwdrhge and stock returns when the
returns are estimated using different asset prionoglels. The table also reports the
results when two other risk factors, tax-rate arduistry concentration, are added. For
all three models the effect of leverage on retwmegative and significant, these

findings are also confirmed when tax-rate and itgusoncentration are added.

® Alternative estimations were made using OLS andVG@onclusions do not change and are hence
not reported. Results are available upon request
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For the overall sample, when abnormal returns stienated with the CAPM,
as in equation (3), our cross-sectional regressiotisate a negative and significant
relation between leverage and returns when leversatee sole explanatory variable.
Returns decline in leverayefor example, the first column shows that a oneeget
increase in leverage is associated with a 0.04epérdecline in abnormal returns.
Next when returns are estimated using the FF madeln equation (5), our results
still indicate a negative and significant relatibetween leverage and returns when
leverage is the sole explanatory varidbiowever the negative change in return here
becomes smaller, as a 1 percent increase in levésaggsociated with a 0.01 percent
decline in returns.

The results remain similar when we use the foutofaéama-French and
Carhart model as in equation (7), we find that gatige and significant relation
between leverage and retutpersists, a one percent increase in leveragsixiased
with a 0.01 percent decline in returns.

Next we report the results of our cross-sectioagtessions as per equation(9)
when we include tax-rates and industry concentna@és additional explanatory
variables. Leverage remains negative and signifidaoughout the analysis. When
returns are estimated with the CAPM, we find thiah$ that are on higher tax rates
earn higher returns. In the second column, whererme are estimated using FF, we
find that for every one percent increase in leveragturns fall by 0.01 percent, this is

consistent with our previous findings with leveraggethe only explanatory variable.

® Alternative estimations were made using cumulagiveormal returns. Conclusions do not change
and are hence not reported. Results are availalle request
" Alternative estimations were made using cumulagiveormal returns. Conclusions do not change
and are hence not reported. Results are availalle request

8 Alternative estimations were made using cumulagiveormal returns. Conclusions do not change
and are hence not reported. Results are availalle request
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The coefficient for the tax rate remains positive vehen the study uses CAPM
estimates, indicating that firms on higher tax saehieve higher returns. Finally in
the third column, when the study estimates retwsiag the four-factor model, our
findings are confirmed, a negative and significatation between monthly abnormal
returns and leverage persists. For every one pencemrease in leverage, the decline
in returns remains 0.01 percent. The coefficientda rate remains positive although
insignificant.

When we add the interaction terms the coefficistingate for leverage
remains negative and significant throughout. Theraction term for leverage and
AvgHI tests whether or not the association betweearage and returns is a function
of industry concentration holding. When returnsesemated with the CAPM, the
coefficient on the interaction term is negativeisi$hows that high concentration of
industry structure reduces the effect of finangakrage on firms. Results remain
similar when returns are estimated using the FFahdtbwever when we use the
four factor model to estimate returns in the tlwotlmn the coefficient estimate for
the interaction term between leverage and indusingentration becomes positive.
The interaction term for leverage and tax ratestegtether the association between
leverage and returns is a function of corporatesa¥Vhen returns are estimated with
the four factor model, the coefficient on the iafgron term is positive. This is
evidence that tax benefits arising from higherretes increase the effect of leverage
on returns. Firms in higher tax brackets enjoy arghx shields and this increases the
negative effect of leverage on returns, as thesease more for high tax firms as
leverage declines. This is consistent with Dhalietel (2006) who report that equity
risk premium decreases in leverage.

[Insert Table 2 here]
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4.2 Robustness tests on non-zero leverage firms

It is argued (Miller, 1977; Graham, 2000) that thare potential benefits to

debt financing; hence as robustness test, herepdiper examines the effect of
leverage exclusively on non-zero leverage firm$l@a& presents the cross-sectional
regression results when leverage is the sole eafuan variable, as in equation (8)
and when other risk factors are added, as per iequgd), on a sample where zero
leverage firms are excluded. The paper estimatesnge using all three pricing
models. When the study uses leverage as sole etpignvariable and estimates
returns with the CAPM our results for this sub-sémgtill indicate a negative and
significant relation between leverage and returfise decline in returns for an
additional unit of leverage remains 0.04 percenttasas the case for the overall
sample.
The results for this subsample remain unchangel regpect to the overall sample
when we estimate abnormal returns with the FF maakelper equation (5). Here
again the results indicate a negative and sigmficalation between leverage and
returns but the relation becomes weaker than with GAPM estimations, a one
percent increase in leverage is associated witlDh ercent decline in returns. We
find that this is also the case when returns atenated with the FF and Carhart
model, a 0.01 percent decline in returns is assatito one percent increase in
leverage.

Next, the results for our sub-sample of non-zekeiage firms are reported
when tax-rates and industry concentration are dexduas additional explanatory

variables. Leverage remains negative and signifisdoen returns are estimated with

17



the CAPM, however its effect on returns declinestrength as a 1 percent increase in
leverage now leads to a reduction in returns 0®® @ercent. The coefficient for the
tax rate stays positive as it was the case footegall sample.

When returns are estimated using the FF model &muluds Carhart the results
do not change with respect to the overall samplke coefficient for leverage remains
negative and significant, for a one percent in@easleverage returns fall by 0.01
percent in both models. The results shown in teiien indicate that the negative
effect of leverage on stock returns remains robasthe subsample of non-zero
leverage firms.

When we add the interaction terms the results dochange other than the
sign for the interaction between leverage and itrguoncentration. The coefficient
of the interaction term between leverage and ingusincentration becomes negative
consistent with the findings of Korteweg (2009)ttleav leverage is a proxy for low
distress risk. This suggests that being in a higlolgcentrated industry reduces the
effect of leverage on returns. For firms that are more competitive, low
concentration, industries the negative effect gétage on returns is larger. Firms in
competitive industries enjoy higher risk adjustetumns if they reduce their leverage

levels.

[Insert Table 3 here]

4.3 Tax Effects

Following Dhaliwal et al. (2006) the paper examirfasther the relation
between leverage and stock returns by dividingsdmraple into tax-paying and non-

tax paying firms as we investigate the effect okelage risk premium in relation to
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tax shields. Table 4 reports the cross-sectiorgakssion results of equations (8), (9)
and (10) when returns are estimated using the tpre@ng models. Firms are
classified into two sub-samples, according to wlethey pay a tax-rate equal to or
greater than zero. The estimates for the leveragéicients do not change for the
two sub-samples of firms for all three models. He first column where returns are
estimated using the CAPM, the coefficient estimfate leverage is negative and
significant. A one percent increase in leveragaldeto a 0.04 percent decline in
returns.

Next, in the second column, when returns are egtdnaising the Fama-
French model, our results still indicate a negatwel significant relation between
leverage and returns, however the coefficient herower than with the CAPM
estimation. A one percent increase in leveragesso@ated with a 0.01 percent
decline in returns. The coefficient for industryncentration is negative only for the
sub-sample of non-tax paying firms, while it seeimdiave no effect on tax-paying
firms.

The results are similar when returns estimated gu$th and Carhart as
reported in the third column. Here again the pdpels a negative and significant
relation between leverage and returns. The increasee percent in leverage remains
associated with a 0.01 percent decline in returns.

The results are similar when interaction terms m@uded. Indeed the
interaction between leverage and industry conceotras negative for tax paying
firms and positive for non-tax paying firms. Thesan interesting result. Firms that do
not pay taxes do not enjoy tax shields due to asmd leverage. The effect of

leverage on returns is accentuated for firms irh hégncentration industries. The
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effect of leverage on returns is lower for firmsatttoperate in low concentration

highly competitive industries.

[Insert Table 4 here]

4.4 Industry Concentration

Following Hou and Robinson (2006), we test the affef leverage on stock
returns by dividing our sample on the basis ofdegree of industry concentration.
Table 5 reports the cross-sectional regressiortseatien returns are estimated with
CAPM, FF and FF plus Carhart and where the firnesa@assified according to the
degree of industry concentration. Firms in indestrivithin a concentration range
from 0-1800 of the HI are classified as low concatidn firms while a HI greater
than 1800 denotes firms in high industry conceianatin the first column we report
the results for CAPM returns estimates; the resuliicate that the coefficient for
leverage is negative and significant for firms ighty concentrated industries. The
results show that a one percent increase in legasgssociated with a 0.04 percent
decline in returns for firms operating in highly noentrated industries. The
coefficient estimates for the tax rate remains tpasi

Next when returns are estimated with the FF mdaelrésults still indicate a
negative and significant relation between leveragd returns, however here the
effect of leverage appears much smaller than wghGAPM estimates. For example,
with a one percent increase in leverage returnk gl 0.01 percent in low
concentration industries as well as in high coneioin industries. The tax rate
coefficient is positive for both sub-samples.

Lastly, returns are estimated with the FF and Ganmadel and coefficient
results are shown in the last column of Table 5. fid that a negative and

significant relation between leverage and retumrsipts. Here a one percent increase
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in leverage is associated with a 0.01 percent mech returns for firms belonging to
both low and high concentration industries, while tax rate coefficient estimate is
positive for both sub-samples. The relation remaiegative when interaction terms
are added. The interaction term for leverage arddte remains positive indicating

that corporate tax levels increase the effectwdrage on returns.

[Insert Table 5 here]

5. CONCLUSION

The objective of this paper is to investigatedffect of firm leverage on stock
returns. The paper uses a robust estimation of mhoabnormal returns using three
different asset pricing models, namely, Sharpe’git@hAsset Pricing Model (1964),
Fama-French (1993) model and Carhart (1997) modkk study defines the
intercepts of these regressions as the abnormaheetin the measure of leverage, the
study uses book values for debt and equity, asgusaok values encompasses the

total of all liabilities and ownership claims.

Capital structure theory indicates that thaicing risk imposed by leverage
should be rewarded with higher returns. In contris results indicate that returns
have a negative, albeit small, relation with legeran all the three models used for
the estimation. The results indicate that retusehse in leverage. The findings are
robust to other risk factors and are consistertt Rénman et al (2007) who argue that
leverage component of Book to Price ratio is negatiassociated with future returns.
However, the inverse relation between returns awdrhge is weaker when returns
are estimated with FF and FF plus Carhart than wihey are estimated with CAPM.
Clearly the risk factors included in these modelsenadditional explanatory power

on stock returnsThe negative relation of leverage with abnormalnet remains
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unaffected when other factors such as effectiveradées and industry concentration
are included in the regression equations. The matgof the impact of leverage on
abnormal returns diminishes as these variablesa&en into consideration, however

the relation between leverage and abnormal ret@mains significant and negative.
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Table1l Summary Statistics

This table reports our cross-sectional regressgsults on returns, leverage, tax-rate and Herfindah
Index. We have a total of 6852 year-end observation a sample of 665 companies for the period
1980-2008. We calculate the abnormal returns ferslample of 665 non-financial firms from 1980-
2008. The abnormal returns are estimated by usiagasset pricing models of CAPM, Fama-French
and Fama-French plus Carhart. To perform the regnes we use panel least square and fixed effects
for firms with whitening in the cross-sections. \&fgtain leverage from Datastream (Datastream code
WCO08221). Leverage represents the total debtaadtal financing of the firms. We rank the leverag

of each company from low to high. HI refers to tHerfindahl Index refers to the degree of high
concentration of firms. It is estimated by calcingtthe sum of squared sales based market shares of
all firms in that industry in a given year and themeraging over the past three years. Low
concentration firms range from 0-1800 and high eomi@tion firms are those that range from 1800-
10000.

Stock Returns Leverage Tax Herfindahl Index
Mean -0.02 27.15 0.27 1211.78
Median -0.05 25.86 0.30 700.70
Std Dev. 12.11 19.45 0.14 1175.70
Kurtosis 13.20 3.20 4.19 10.08
Skewness 0.99 0.63 1.38 2.33
Minimum -87.76 0.00 0.00 330.53
Maximum 269.10 99.67 0.89 9741.05
JB stastic 682378.00 531.98 603.50 30486.20
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Table2 Returnsand L everage

This table reports our cross-sectional regressésults on returns, leverage, tax-rate and Herfindah
Index. We have a total of 6852 year-end observation a sample of 665 companies for the period
1980-2008. We calculate the abnormal returns fersimple of 665 non-financial firms from 1980-
2008. The abnormal returns are estimated by usiagasset pricing models of CAPM, Fama-French
and Fama-French plus Carhart. To perform the regnes we use panel least square and fixed effects
for firms with whitening in the cross-sections. \&fgtain leverage from Datastream (Datastream code
WCO08221). Leverage represents the total debtaadtal financing of the firms. We rank the leverag
of each company from low to high. HI refers to tHerfindahl Index refers to the degree of high
concentration of firms. It is estimated by calcingtthe sum of squared sales based market shares of
all firms in that industry in a given year and themeraging over the past three years. Low
concentration firms range from 0-1800 and high eomi@tion firms are those that range from 1800-
10000.

*** rapresents significance at 1%, **representsnigance at 5% and * represents significance & 10

CAPM Fama-French Fama-French + Carhart
C 1.26*** 0.42%** 0.52%**
Leverage -0.04*** -0.01%** -0.01%+*
C 4.15%+* 0.56%** 0.75%*
Leverage -0.04x** -0.01%** -0.01%+*
Tax rate 6.53*** 0.98*** 0.70***
HI 0 0 0
C 3.78*** 0.41%** 0.76***
Leverage -0.03%** -0.01%** -0.01%**
Tax rate 6.33%** 0.99%** 0.08
Hi -0.01%** 0 0
Leverage*AvgHI -1.58%** -0.92%+* 0.04**
Leverage*Taxrate 0.01 -0.09 0.02***
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Table 3 Returnsand Non-Zero L everage Firms

This table reports our cross-sectional regressesults on abnormal returns, leverage, tax-rate and
Herfindahl Index on a sample of non-zero leveragems. We have a total of 6852 year-end
observations for a sample of 665 companies foptred 1980-2008. We calculate the returns for the
sample of 665 non-financial firms from 1980-2008eTabnormal returns are estimated as by using the
asset pricing models of CAPM, Fama-French and Fareaeh plus Carhart. To perform the
regressions we use panel least square and fixedteffor firms with whitening in the cross-sections
We obtain leverage from Datastream (Datastream v6@68221). Leverage represents the total debt
to the total financing of the firms. We rank thedeage of each company from low to high. HI is the
Herfindahl Index; it refers to the degree of higincentration of firms. It is estimated by calcuigti

the sum of squared sales based market shares fafnal in that industry in a given year and then
averaging over the past three years. Low concémtréitms range from 0-1800 and high concentration
firms are those that range from 1800-10000. **presents significance at 1%, **represents
significance at 5% and * represents significancE08b

Fama-French +

CAPM Fama-French Carhart
C 1.29%* 0.42%* 0.50%**
Leverage -0.04*+* -0.01%+* -0.01%+*
C 4.24%x* 0.56*** 0.71%*
Leverage -0.04*** -0.01%** -0.01%**
Tax rate 6.50*** 0.95*** 0.65**
HI 0 0 0
C 0.78 0.41 0.76
Leverage -0.03*** -0.01 -0.01%+*
Tax rate 0.33** 0.9 0.08
Hi 0 -0.01%+* -0.01%+*
Leverage*AvgHI -0.15%+* -0.9%x* -0.01%+*
Leverage*Taxrate 0.01 0.01 0.02***
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Table 4: Returns, Leverage and Tax Effects

This table reports our cross-sectional regressésnlts on abnormal returns, leverage and Herfindahl
Index. We have a total of 6852 year-end observation a sample of 665 companies for the period
1980-2008. We calculate the returns for the sarple65 non-financial firms from 1980-2008. The
abnormal returns are estimated by using the asg#hg models of CAPM, Fama-French and Fama-
French plus Carhart. To perform the regressionsiseepanel least square and fixed effects for firms
with whitening in the cross-sections. We obtainelage from Datastream (Datastream code
WCO08221). Leverage represents the total debtaadtal financing of the firms. We rank the leverag
of each company from low to high. The Herfindaldér refers to the degree of high concentration of
firms. It is estimated by calculating the sum ofi@epd sales based market shares of all firms in tha
industry in a given year and then averaging overgast three years. Low concentration firms range
from 0-1800 and high concentration firms are thihsé range from 1800-10000.

*** rapresents significance at 1%, **representsnigance at 5% and * represents significance & 10

Fama-French plus

CAPM Fama-French Carhart
Tax

Tax rate=0 Tax rate>0 Tax rate=0 Tax rate>0 Tax rate=0 rate>0
C -0.68 0.49%** 1.56%** 0.78*** 2.34%** 0.83***
Leverage -0.08*** -0.01%*= -0.01%*= -0.01%** -0.01** -0.01%*=
HI 0 0 -0.01%** 0 -0.01*** 0
C 11.06 4.73 1.86 0.64 1.94 0.7
Leverage -0.07%*=* -0.01 -0.01%*= -0.01 -0.01%** 0
HI _0.01*** _0.02*** _0.01*** 0*** 0 0***
Leverage*AvgHI 0.1%** -0.5%** 0.2%** -0.01%** 0.44 Q***
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Table5: Returns, Leverage and Industry Concentration

This table reports our cross-sectional regressgsults on abnormal returns, leverage, tax-rate and
Herfindahl Index. We have a total of 6852 year-ehdervations for a sample of 665 companies for the
period 1980-2008. We calculate the returns forsdn@ple of 665 non-financial firms from 1980-2008.
The abnormal returns are estimated by using thet gsfcing models of CAPM, Fama-French and
Fama-French plus Carhart. To perform the regressimuse panel least squares and fixed effects for
firms with whitening in the cross-sections. We dbtieverage from Datastream (Datastream code
WCO08221). Leverage represents the total debtaadtal financing of the firms. We rank the leverag
of each company from low to high. The Herfindaldér refers to the degree of high concentration of
firms. It is estimated by calculating the sum ofi@epd sales based market shares of all firms in tha
industry in a given year and then averaging overgast three years. Low concentration firms range
from 0-1800 and high concentration firms are thihsé range from 1800-10000.

*** rapresents significance at 1%, **representsnigance at 5% and * represents significance & 10

Fama-French
CAPM Fama-French plus Carhart
HI<1800 HI1>1800 HI<1800 HI1>1800 HI<1800 HI>1800

C -1.38%** -2.40%+* 1.86*** -1.04%x* 2.11%x* -0.76***
Leverage 0 -0.04*+* -0.01%** -0.01%+* -0.01%** -0.01%**
Tax rate 9.52%** 4.25%** 1.05%* 0.87** 0.86*** 0.42%+*
HI 0 0 0 0 0 0
C 7.92 7.38 1.76 -1.38 2.02 -0.59
Leverage -0.04x** -0. 1% -0.01%** 0 -0.01%** -0.01%**
Tax rate 6.36*** 7.64*** 1.2%** 1.06*** 0.66*** -1.04%**
HI -0.01%** 0 0 0 0 0
Leverage*AvgHI 0 0 0 0 0 0
Leverage*Taxrate 0 0 -0.01* 0 0.01* 0.04***
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Appendix 1 UK SIC Industry Classification

Code

Industry

Sector

1

1000

2000

3000

4000

5000

6000

7000

9000

Oil and gas

Basic Materials

Industrials

Consumer Goods

Healthcare

Consumer Services

Telecommunications

Utilities

Technology

Oil & Gas Producers
Oil Equipment & Services

Chemicals
Forestry & Paper
Industrial Metals
Mining

Construction & Materials
Aerospace & Defense
General Industries
Electronic & Electric EQuipment
Industrial Engineering
Industrial Transportation
Support Services

Automobiles & Parts
Beverages
Food Producers
Household Goods
Leisure Goods
Personal Goods

Healthcare Equipment & Services
Pharmaceuticals & Biotechnology

Food & Drug Retailers
General Retailers
Media
Travel & Leisure

Fixed Line Telecommunicetio
Mobile Telecommunications

Electricity
Gas, Water & Multi utilities

Software & Computer Services
Technology Hardware &
Equipment
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Appendix 2

a) Size Factor (SMB)

The portfolio SMB (small minus big) is meant to ninthe risk factor in
returns related to size (FF 1993). It is the dédfere, each month between the simple
average of the returns on the three small stockgiiois (S/L, S/M, and S/H) and
the simple average of the returns on the threestuigk portfolios (B/L, B/M and
B/H) Hence, SMB is the difference between the refwsf the small and big stock

portfolios.

b) Market-to-Book Factor (HML)

The portfolio HML (high minus low) is meart mimic the risk factor in returns
related to market-to-book equity (FF 1993). Ithe tifference each month between
the simple average of the returns on the two higft/BE portfolios(S/H and B/H)
and the average of the returns on the two low MEf®&folios (S/L and BJ/L).
Thus, HML is the difference between the returnstted high ME/BE and low

ME/BE stock portfolios.

¢) Momentum Factor (MOMENTS)

The portfolio MOMENTS (high minus low) meant to marthe risk factor in
returns related to momentum (Carhart 1997). Ithe difference each month
between the simple average of the returns on ttee tfdeciles 8, 9,10) high returns
portfolios and the average of the returns on theeffdeciles 1,2,3) low returns
portfolios. Thus, MOMENTS is the difference betwehr returns of the high and

low returns stock portfolios.
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d) Market Risk Factor (Exrm)

Finally, following FF (1993), Exrm is the proxy ftine market factor in stock
returns which is the excess market return ovewotiemonth UK treasury discount

bill.
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Leverage amplifies possible returns, just like a lever can be used to amplify one's strength when moving a heavy weight. 1:41. Leverage.
How Leverage Works. Leverage is the use of debt (borrowed capital) in order to undertake an investment or project.A Investors use
leverage to significantly increase the returns that can be provided on an investment. They lever their investments by using various
instruments that include options, futures and margin accounts. Companies can use leverage to finance their assets. In other words,
instead of issuing stock to raise capital, companies can use debt financing to invest in business operations in an attempt to increase
shareholder value. Investors who are not comfortable using leverage directly have a variety of ways to access leverage indirectly. In
general, leverage increases the rate of return. The reason is mainly because a leveraged position is riskier compared to an unleveraged
one. This is especially true while talking about the expected rate of return from an investment. Leta€™s take an example. Leta€™s say
an investment grows in value from $1000 to $1200.A However, if the investor had invested $500 of his money and the remaining $500
was borrowed money, then itd€™s a leveraged position. Assuming no interest cost, the return on the leveraged position would be: R =
(1200-1000)/500 = 40%. If there was an interest paid on the borrowed money, that would be deducted from the numerator while
calculating the leveraged returns. Series Navigation.



