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Section 1.0: Abstract
Purpose

The purpose of this paper is to empirically investigate the relationship between leverage and firm
performance if any exists, “what is the direction of the relation?”” as well as test the possibility of
non-monotonic relationship. This is a central issue in corporate finance and there is a huge gap in
existing literature since there is no generally accepted conclusion on their relationship status, thus,
the findings of this paper will underpin literature and enhance efficient decisions and policies of
corporate agents like managers, investors, and government. Also, the notion that the relation of
leverage and firm performance has a lot to do with its measurement will be comprehensively
studied to robust the results.

Design/methodology/approach

Panel regression analysis is used for this study. This relationship is, tested empirically, robustly
tested with other factors like control variables, standard robust, lagging to address reverse causality
and serial correlation, the use of a variable instrument like asset tangibility, using dummy variables
for industry, regional and year effect, the use of Hausman V test to choose a fixed effect, use of a
white test for homoscedasticity to test good fit, and test also quadratic function. Later, a further
robust test by comparing the results with other measurements of both the firm performance and
leverage. Leverage is proxied by debt to asset and firm performance is measured by market return.
Findings

The results reveal that an increase in financial leverage has a negative, statistically significant
impact on market return after introducing an instrumental variable to deal with potential
endogeneity issues to make the results very robust, at the 10% level. The effect is linear and has a
lot to do with measurement choices since some measures did not find significant pronouncement.
The first null hypothesis is rejected while the second is accepted, with regards to this paper. This
is to underpin literature and assist corporate decisions.

Originality/value

This is the “first study’ that examines the relationship between financial leverage and market return
of companies considered into the top U.S market indices including S&P 500 Index, Dow Jones
Industrial Average, NASDAQ Composite, and NYSE Composite Index, together known to be part
of the Security Market Indicator Series (SMIS). This approach is considered to give us exposure

to leverage and market return of companies internationally listed from other countries together



with companies already in the US (and dual-listed companies), so, this study will have a new look
as it deals with the US market which is efficient according to literature. According to Ebaid (2009,
p. 478) and Kyereboah-Coleman (2007, p. 57), most of leverage and market return relation studies
consider developing markets (countries), thus, there are limited studies of developed markets like
the US. Also, this paper uses market return as the measurement of firm performance and compare
with other firm performance measurements like ROA and Tobin’s Q as well as uses leverage as
debt to assets compare with debt to equity (gearing) measurement to robust the results and aids our
understanding and our approach to financial leverage decisions and mechanisms. It also considers
different robust testing levels like the use of instrumental variables to address the endogeneity
issue. | use dividend (%) plus stock return (%) as the formula for market return, to make my studies
different from existing works of literature that use CAPM’s formula and the Fama-French three-
factor model which is an extension of the CAPM, as it is comprised of market risk, the
outperformance of small-value cap firms relative to large-valued firms, and outperformance of
high book-to-market value firms relative to low book-to-market value firms. E(Ri) = Rf +
Bi[E(RM) - Rf], for market return, E(Ri) = Rf + B1[E(RM)- Rf] + B2(SMB) +
B3 (HML).

Keywords: Firm Performance, Market return, Leverage, Debt Overhang theory, Irrelevance

theory, US stock indices, Free cash flow theory

Section 1.2: Introduction:
Managerial performance and responsibility to maximize shareholders' value are administered and

enhanced by literature covering corporate governance. The maximization of the shareholders'
wealth largely depends on the betterment of managerial performance, and corporate literature tries
to give a better understanding of management to improve their decision makings to favor growth.
Thus, making corporate governance literature vital to corporate finance. One central issue in
corporate finance is leverage influence on firm performance (Modigliani and Miller, 1958),
deciding on capital structure is one of the most important and challenging decisions managers face
in the corporate world, and a change in the financing mix determines, arguably, firm’s financing
capacity, firms risk exposure, cost of external financing, investment capacities, strategic decisions,
and eventually shareholders wealth. Irrespective of how valuable this topic is to the corporate
world, few empirical studies are being examined to verify and clarify the long-debated issue of the

relationship between market return and leverage financing (Dimitrov and Jain 2007, George and
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Hwang, 2009). Since Modigliani and Miller (1958) work on irrelevance theory, much literature
has been focused on the capital structure of corporations. Some pieces of literature claim capital
structure explain market return, others say it does not. Even if the former holds, there are also
conflicting findings as to the direction of the effect. Sides of the relation’s arguments have been
studied and reported on. First, leverage has a positive explanation for firm performance. It’s argued
by Jensen (1986) that leverage spills positive effect on firm performance by raising pressure on
managers to perform to meet debt servicing obligation in a way to reduce free cash flow to control
management moral hazard of misuse or overuse of the cash (Gill et al., 2011, Ahmad et al., 2013,
Yang et al., 2004). Second, literature also found there is a negative relationship that exists between
leverage and firm performance (Dawar, 2014, Yang et al., 2010). The Authors argue that higher
leverage firms are prone to higher agency costs since debtholders’ interests come in conflict with
existing shareholders’ interest, of which moral hazard gives rise to inverse relation (Jensen and
Meckling, 1976, Myers, 1977). Moreover, the work of literature argues that mixed relationship
exists between leverage and firm performance (Graham, 2000, Opler and Titman, 1994, Mourillo,
2005, and Arthur, 2010). The financial crises and boom and bust are argued by Adami et al. (2015)
to have exposed firms of not managing the issue of financial leverage well, there is a lack of
empirical consensus when it comes to this topic, firm performance and leverage relation (Laurent,
2007). The author stated that the lack of consensus can be ascribed to the various measurements,
both the dependent and the independent variables, implying different results are derived from
different measurements, thus, deductively, the measurement indicators play a role.

So, to analyze to contribute and enhance evidence of the true underlying relationship between
leverage and firm performance, | used market return as the measurement of firm performance,
since the dataset is full of public listed firms. | also use an efficient market, thus, considered
companies included in the top market indices: S&P 500 Index, Dow Jones Industrial Average,
NASDAQ Composite, and NYSE Composite Index since these indices house the companies that
can be a representation of the USA and other international markets. This relationship is robustly
tested, empirically, with factors like control variables, lagging to address reverse causality and
serial correlation, comparing with other measurements of both the firm performance and leverage,
the use of an instrumental variable, quadratic function testing, using dummy variables for industry,
regional (local or foreign company) and year effect, the use of Hausman test to choose between

fixed effect and random effects, a test of a good fit. | then proceeded to use other measurements of



leverage and firm performance to check further if indeed the relationship this paper has found will
pronounce in those measurements with this same dataset, and the same methods as the
aforementioned but only differ in the measurements. The models’ robustness was tested with the
same approach as the one used for the main measurement models, and both hypotheses,
irrespective of the measurement, except for the models which have gearing as the variable of
interest since gearing has no positive significant relation with asset tangibility, thus, I cannot use
the instrumental variable to address endogeneity.

The results reveal that an increase in leverage financing has a negatively statistically significant
impact on market return. The instrumental variable gave a negative statistically significant (at the
10% significant level) results and an economically significant relation in line with literature and
theories. Indicating the results is negatively significant even after introducing an instrumental
variable to deal with potential endogeneity issues, that there is a negative sensitivity of firm
performance with regards to leverage financing which is in line with work of literature and debt
overhang theory, financial distress cost and so forth. This implies that a percentage increase
(decrease) in leverage financing will cause a mean percentage decrease (increase) in market return,
statistically significant because it is at the 10% significant level. The relation between firm
performance and leverage depends on the measurement in line with the work of literature (like
Laurent, 2007, Ling and Chang 2011). After robust testing, only market return relation with
leverage is negatively, statistically significant. Also, aside from market return and gearing, and
Tobin’s Q and leverage, all other relations based on the base models are statistically and
economically significant, when regress independent variables and the dependent variable, without
further robust testing for endogeneity, considering the base model for the first hypothesis (H1).
Also, only ROA and leverage, ROA and Gearing, and Tobin’s Q and Gearing results found
significant support for non-monotonic relation, considering the base model for the second
hypothesis (H2). Also, none of the models has a non-monotonic function pronounced in it when
the base model is robustly tested. This makes us not find support for the non-linear function that
enables the trade-off theory to be applied in this study. The effect is linear and has a lot to do with
measurement choices. The results indicate an efficient market uses less leverage financing
consistent with the pecking order. These findings are also consistent with Myers’ (1976)
underinvestment problem with leverage financing, Opler and Titman’s (1994) shareholders

problems with debt, thus a high level of leverage is detrimental to firm performance, market return



and in contrast against Modigliani and Miller’s irrelevance theory and agency theory. The inverse
relation pronounced is also consistent with the works of literature [such as Abor (2005)—firms on
Ghana stock exchange; Ardatti (1967)—who used railroad firms; Adami et al. (2015)—with listed
firms on London Stock Exchange; Acheampong, Shibu, and Agalega (2013)—who studied the
Ghana Stock Exchange firms]. While on the other hand, it is in contrast with literature which found
positive relation [such as Gonzalez (2002); (Jensen, 1986 and Stulz, 1990); (Graham & Harvey,
2001); (Jensen, 1986 and Stulz, 1990); Khalid et al (2014), Almajali et al (2012)]. The study did
not find support for non-monotonic relation between leverage and market return which contrasts
with literature [such as Ganiyu et al.’s (2019)] study of capital structure and firm performance in
Nigeria. The inability to reject the second null hypothesis that there is a monotonic relationship
can attributes to this paper not considering firm characteristics and it is in line with Ibhagui and
Olokoyo (2018) argument that work of literature on the relationship between leverage and market
return reports a monotonic relationship without a qualitative analysis of firm characteristics like
size, and leverage level. The first null hypothesis is rejected while the second is accepted, with

regards to this paper. This is to underpin literature and assist corporate decisions.

Research question:

1. Is market return sensitive to financial leverage?

2. How a market return is affected by financial leverage, considering companies listed on the

top-notch US market indices for 2010 to the 2019-time horizon if the question (1) holds?

3. Does the relation depend on measurements?

4. Does leverage has a non-monotonic effect on the market return?
The remainder of this paper is organized in this way: section 2 is of literature review, section 3 has
the theoretical framework and empirical review, section 4 is made of empirical framework and
methodology, section 5 is data and descriptive statistics, section 6 is made of empirical analysis,
section 7 is the conclusion and section 8 and 9 are made of tables and figures, reference lists and

further included with section 10, appendices.

Section 2: Literature Review
There are diverse findings from previous studies that try to find the relationship between leverage

and firm performance (I use market returns as a proxy), one of corporate finance central questions

(Modigliani and Miller, 1963). These findings come in different arguments, some studies find no
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relation, others find relation, but there are also conflicting arguments to the latter, as some works
of literature find a positive relationship, others find a negative relationship while there is also a
mixed relationship between leverage and firm performance. The literature review is organized in
such a way of various arguments respective works of literature have covered. It starts with no
relation argument, then positive relation, negative and mixed relation.

No or insignificant relationship between Leverage and market return

Modigliani and Miller (1958) argue that under perfect market return, financial leverage does not
affect the market value of a firm, thus, its performance. These findings caused greater concern for
the corporate world to take a critical look if indeed the use of leverage financing does not affect
firm performance, which made literature to channel resources in this vital corporate finance issue,
for instance, Ling and Chang (2011) argue that there is no evidence of firm performance being
sensitive to leverage when leverage is high, using Taiwanese listed firms, and using Tobin’s Q as
a proxy for firms’ performance. Toraman, Kihc, and Reis (2013) also did not find evidence of firm
performance having any relationship with financial leverage, using the return on assets (ROA) as
a proxy for firm performance measurement. Cole, Yan, Hemley, (2015) study support the no
relevance theory introduced by Modigliani and Miller, as their study results showed that leverage
and firm performance are indifference to each other in the three US sectors the paper focused on
just as Philips and Sipahioglu (2004), Kovenock and Philips (1997) found insignificance results
as well Velnampy and Anojan (2014).

The positive relationship between leverage and market return.

Gonzalez (2002) holds the underlying point that debt financing influences managers to make value
maximization decisions and policies. It is also argued that leverage financing provides a
disciplinary mechanism against problematic perquisite and value destruction investment managers
who get influenced by excess cashflow undertake (Jensen, 1986 and Stulz, 1990). This study gives
the impression that leverage financing is a mechanism that deters managers from the misuse of
available cash since they have the commitment to pay off the debt’s principal and interest that
comes along to reduce the propensity for the firm to default. The direct and indirect costs that are
accompanied by default cannot be undermined. The agency of free cash flow is handled by the
need to service debt obligations, to reduce chances of free cash flow available to be squandered by
management irresponsible spending including perks. Also, the threat of defaulting on debt’s

principal and interests influence firms’ management to be efficient in their dealings. Gonzalez
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(2002) suggests there are benefits of financial distress like revenue and cost restructuring,
corporate operational structure, organizational strategies, and corporate governance restructuring.
There is a consistent view that general rating and leverage are positively statistically correlated
(Graham & Harvey, 2001), as even together determined, thus, highly levered firms will be
downgraded to junk rating whiles low levered will be given investment rating, which will affect
the cost of external financing including the high cost of capital, credit rationing, terms of debt
covenants (which can be unbearable and profit draining). Financial distress is found by several
authors to have distressed firms’ Executives lose their jobs compared to their not distressed
counterparts. Khalid et al (2014), Fosu (2013), Almajali et al (2012) found a positive relationship
between leverage and firm performance, using profit as a proxy.

The negative relationship between leverage and market return.

On the other hand, leverage financing becomes an impediment for firms to undertake positive NPV
investment opportunities, this is consistent with what Myers (1977) refers to as “debt overhung”.
If firms are forced to forego some available positive NPV Investment Projects, it reduces the
growth rate of the firm since it’s not making either organic investment or inorganic investments
that cause the firm’s performance, on average, to be explained by the leverage on a negative basis
(Varouj, Ying, and Jiaping, 2003, Aivazian et al., 2005 & Ahn et al., 2006). Firms cannot have
access to new underlying assets that could increase the cash flow, thus, there will be negative
implications on such a firm’s performance, and eventually, the firm’s value. Varouj, Ying, Jiaping
(2003) argue that the disciplinary mechanism of agency cost theory is usually not maintained in a
firm with many opportunities to take NPV investment projects, so, only firms with few positive
NPV investment opportunities’ managers can be disciplined with leverage financing. Gonzalez
(2002) says evidence from the studies of Warner (1977) and many other studies established that
direct financial distress cost is comparatively low, including the survey that was done by Altman
and Hotchkiss (2006). Empirically, it is known from Bris et al. (2006) study that on average, there
is an 8.1% direct financial distress cost for smaller firms’ samples on pre-bankruptcy assets. On
the other hand, there are Indirect costs like debt overhung, underinvestment, policies like fire sales
due to being financially constrained and it is on the urge of defaulting and has many illiquid assets,
lost sales (loss customers), lost employees (loss experts), divided attention of the management
(Gonzalez, 2002). Adding to the distress cost, decision-makers are coerced to make even harmful

decisions against their partners and other stakeholders of the business life-cycle, not to rule out
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that competitors will have competitive advantages and aggressive behaviors like a long purse and
cutthroat competition to obtain a greater market share portion (Gonzalez, 2002). However, Carlos
(2005) use an instrumental variable to find that leverage has a great impact on firm’s probability
to default while Arthur (2010) argues that on average companies are under-leveraged irrespective
of the supposed benefits that leverage financing comes along with, which can be inferred that, the

cost outweighs the benefit that is why the corporate world chooses to be under-levered.

The mixed relationship between leverage and market return.

The positive effect that comes with the mechanism of leverage financing, also, at a point becomes
a burden when a firm gets carried away with the positive “implications” from the leverage
(Graham, 2000). Opler and Titman (1994) even argue that in a financial or economic downturn,
firms that use greater leverage ratios are highly hit by such economic shocks, they tend to lose a
greater portion of the market share and eventually experience lower operating profits than their
competitors who use low leverage ratios, ceteris paribus, thus, indicating at such moments, the
cost of leverage write off the benefits of leverage and so, the benefit of leverage financing does
not come near the cost that high leverage can bring forth to firms. Arthur (2010) argues that when
firms increase their leverage position, firms with lower leverage levels increase their market
returns more than firms that are already highly levered. Mourillo's (2005) finding is also in support
of the work that debt financing can in a way boost firm performance and at the same time hurt the
firm badly. We think it is intuitive to imagine that the final effect of a firm’s leverage position on
its economic performance (Gonzalez, 2002) will be determined by which of the two sides of the
economic points will have a larger effect. The author argues that in the end if leverage cost exceeds
the benefit of leverage, the highly levered firm will poorly perform compared to the lowly levered
firms. On the other hand, the author highlights that, in the opposite scenario where the benefits
from leverage enable greater changes than the costs of the leverage, the high levered firms will
perform better than the less levered. Empirical evidence from Opler and Titman (1994) for US
firms also provide the support that highly leveraged firms lose market share and operating profits
to their competitors or peers with less leverage. Some other side of leverage and firm performance
relationship significance can be regarded which is part of the mixed argument, for instance, J. Cai

(2011) empirical study found that leverage ratio has no significant rotation with a firm’s future
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R&D spending and the effect of the leverage ratio on a firm’s stock price depends on the size of
the firm’s leverage. A firm with lower leverage ratio experience weaker statistically significant
effect, consistent with Matsa (2011) work as well as Mura and Marchica (2010) which also find
support for lower leveraged firms’ significant positive relation with positive NPV investment
projects. By so, J. Cai (2011) findings of the negative relation leverage has with the stock price
also is in agreement with the findings of Myers (1977) theory of debt overhang’s prediction that
firms with greater possibility and probability to experience debt overhung has the stronger impact
of their stock price from leverage ratio scenarios. (J. Cai, 2011) also has an empirical finding that
outrightly supports that a change in leverage has a stronger negative effect on relatively highly
leveraged firms’ stock price. So, leverage the negative effect is lower when firms are not “over-
leveraged”.

Albeit the costs and benefits that the different schools of thought have established will vary to
different companies and other factors, it is still worthwhile to analyze the corporate operating and
economic performance response to leverage. This paper builds on the analyses of leverage and

market return of companies in the USA's top-notch indices.

Section 3: Theoretical background
The theoretical and empirical background of the relationship between leverage and corporate

performance is thoroughly analyzed in this section and based on capital structure and financing
mix theories. Corporate Finance has different theories that try to find meanings into corporate
financial leverage preferences. These theories include, first, the trade-off theory, which establishes
an argument for optimal capital structure, by relaxing most assumptions from Modigliani and
Miller (1958) hypothesis, apart from assumptions of market efficiency and symmetric information.
Although financial leverage increment might create an avenue for firms to increase their value, by
profiting from debt tax shields (Modigliani and Miller, 1963), on the other hand, the firm value
gets diminished from both financial direct costs and financial indirect costs expected from leverage
increment (Ross et al., 2002). According to the tradeoff theory, the optimum level of capital
structure is when the benefits and the costs of financial leverage balance out exactly. The trade-off
theory of leverage makes us believe that until the optimal capital structure is attained, we assume
it is beneficial to increase leverage financing. The trade-off theory identifies that debt interest is
subjected to tax deductibility which reduces the amount of a firm’s income taxable, thus, reduces

the firm’s tax liability by tax shield. The trade-off between the bankruptcy cost and tax advantage
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of debt financing determines the firm’s optimal leverage level and it is realized at the level when
the marginal present value of the debt tax shield on marginal debt is equal to the increase in the
present value of financial distress costs (Owalobi and Anyang, 2013).

Secondly, pecking order explains the decision for firms’ capital structure choice and mix that
internal financing is preferred to external financing, ceteris paribus. The pecking order hypothesis
argues that firms’ choice of order of capital structure mix is dependent on the relative availability
and relative cost of the external finance type (Myers and Majluf, 1984). This ‘theory’ considers
financial position, historical profitability, and the need for additional capital for investment
opportunities at a point in time. This theory explains why internal finance is preferred to external
finance and why debt is considered the best option for firms compared to equity when internal
financing is exclusive, thus external financing is on board or is the last resort. Debt financing is
deemed interestingly appealing, relatively inexpensive, and flexible. Pecking order theory has a
lot to do with information asymmetry. A sect of parties involved in the transaction sometimes has
more information than other parties (who are less or poorly informed) which increases information
costs to the less informed or uninformed parties. Pecking order explains that managers will first
use internally generated funds for their capital needs. If the internally generated funds do not
suffice to their investments, cash commitment or operational capital needs, then the firm will
consider cheap debt, and make equity the last resort in financing the firm's activities because it’s
costly and not appealing because of the right and control equity subscribers gain by diluting the
equity position of already existing shareholders (Myers and Majluf, 1984 and Popescu, 2009).
Moreover, Irrelevancy theory, put forward by Modigliani and Miller (1958), based on perfect
market assumptions like no transaction cost, no taxes, no bankruptcy cost, and so forth. The theory
posits that firm value is independent of the capital structure mix of a firm in a perfect market.
Modigliani and Miller (theory) emphasized that the market value of a firm is determined by its
ability to increase cash flow and reduce its underlying assets exposure to risks, for that matter, the
weighted average cost of capital is expected to be constant. Modigliani and Miller state that a
firm’s value is not influenced by the capital structure mix but by the earning qualities of its
underlying assets. Unfortunately, these emphases do not apply in the real world. These
assumptions do not hold when put to a test in our real world, and previous researches have

indicated they do not.
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Also, market timing theory (Baker and Wurgler, 2002) argues that firms prefer equity to debt when
a booming economy or the market situation makes the cost of equity financing low, otherwise debt
finance would still be preferred as indicated by the pecking order theory. Firms exercise market
timing for their equity issues and buybacks. New shares are issued when the stock price is deemed
to be overvalued and the firm also, on the other hand, exercises stock buyback from the firm’s
shares when they are deemed to be undervalued. So, firms use equity financing when the market
is favorable to do so.

Besides, free cash flow theory postulates that managers must pay excess cash to equity investors
as dividends and interest to debt holders (investors) to reduce the excess cash to mitigate against
the misuse of cash and overuse of cash. High debt ratio which correlates with high-interest
payments disciplines managers and reduces their ability to invest in value destruction NPVs
projects and the use of free cash for perking activities. Jensen (1976) argues that increasing
leverage is a disciplinary mechanism to managers as they will tread carefully not to make the firm
insolvent (Owadabi and Anyang, 2013).

Debt Overhang theory of Myers (1977) argues that firms higher leverage level induces the
increasing probability of firms to forego the availability of positive NPV projects in the future
because after shareholders have made initial investments in the projects, the debt holders have
their obligations to be fulfilled first before shareholders will be considered for any residual amount
that will be left which might be lower even than their initial investment for that project, so, they’re
discouraged to go on that tangent. The foregoing of such investment opportunities reduces the
earning stream of the firm underlying assets that causes the firm performance to be below ideal or
that causes an increase in leverage to cause a negative mean explanation of firm performance,
ceteris paribus. So, from this theory, it can be inferred that an increase in leverage causes lower
investments that cause lower earnings and lower firm performance.

There are Empirical studies on this issue with different findings which include:

No Relation Between Leverage and Market return
Ling and Chang (2011) argue that there is no evidence of firm performance being sensitive to
leverage when leverage is high, using Taiwanese listed firms, and using Tobin’s Q as a proxy for
firms’ performance. Toraman, Kihc, and Reis (2013) also did not find evidence of firm
performance having any relationship with financial leverage, using the return on assets (ROA) as

a proxy for firm performance measurement. Cole, Yan, Hemley, (2015) study supports the no
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relevance theory introduced by Modigliani and Miller, as their study results showed that leverage
and firm performance are indifference to each other in the three US sectors the paper focused on.
The positive relationship between capital structure and market return.

Wippern (1966), Holz (2002), Dessi and Robertson, (2003), Margrates and Psillaki, (2010) studies
of financial leverage and firm value relationship on some industries found positive relationship
when the studies used debt to equity ratio as a measurement of financial leverage and earnings to
a market value of the common stock as a measurement of performance. Implying shareholders add
up value to their wealth by using external (debt) financing. Managers finance their projects with
more debt and manage the fund optimally to improve and sustain performance. Hamanda (1969)
study also underpin the positive relation arguments as the study found that rate of return is
positively related with leverage financing which is in line with Baker & Martin (2011) empirical
study of United States of America firms, as well as the study of Masulis (1983) who also used
changes in leverage to support a positive relationship with market returns. Considering the market
returns monthly, Bhandari (1988) found the support of a positive relationship with annual leverage
ratios. Matsa's (2011) work as well as Mura and Marchica's (2010) work also finds support for

lower leveraged firms’ significant positive relation with positive NPV investment projects.

The negative relationship between capital structure and market return.

On the other hand, some previous studies also indicate that financial leverage relates negatively to
corporate performance. Majumdar and Chhibber (1997), Ghosh's (2007) study found the same
relation as found by Abor (2005), who argues that debt financing associates inversely with
corporate financial performance with listed firms on Ghana stock exchange as a dataset with
regards to Abor’s study. The authors argue that highly leveraged firms are faced with unfavorable
conditions imposed by debt holders’ covenants that interfere, in some sense, even against actions
that will increase earning and firm performance. This could be motivated by the fact that some
covenants might restrict firms from paying out dividends to shareholders or not undertaking
positive NPV projects. Highly leveraged firms are prone to the high cost of debt financing which
will cause a firm to focus on how to pay the debt burden (principal and interest) and leave small
room for focusing on achieving earnings. Firms' habit of extreme financial leverage level would
not allow for the firm to enjoy tax shields, and then it leads to an increase in debt distress cost of

which the firm becomes exposed to bankruptcy risks and reduces the firm’s performance. The
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negative explanation of the mean change in firm performance is consistent with the costs of debt
theories like debt overhang (Myers, 1977). Muradoglu & Sivaprasad (2012) also have empirical
support for low leverage and high market returns. Moreover, Rao, Hamed, Al-yahee and Syed,
(2007), Krishnan and Moyer (1997), Gleason, Mathur, and Mathur (2000), Simerly and Li (2000),
King and Santor (2008) and Onalapo and Kajola (2010) provide the support that capital structure
also relates negatively with firm performance. Ardatti (1967), although found evidence of inverse
relationship leverage and market returns, for railroad firms, was not statistically significant, which
the author ascribed to omitted factors that relate differently with leverage and market returns.
Adami et al. (2015) analyses of listed firms on the London stock exchange also found there is a
statistically significant inverse relationship between leverage and market returns. Not forgetting
that Penman, Richardson, and Tuna (2007) found evidence that measurement errors in leverage,
misprices, and unrecognition of important risk factors cause an inverse relationship between
leverage and market returns. From the Ghana stock exchange, Acheampong, Shibu, and Agalega
(2013) found the support of a negative relationship between leverage and market return. George
and Hwang (2009) found support for a negative relationship between leverage and market return.
Ogebe et al. (2013) found a negative relation between leverage and firm performance for a 10
years’ time horizon dataset-study, using variables including GDP and inflation as a key influence
on firm performance. The authors empirically classified the considered firms into low leverage
firms and high leverage firms based on a baseline of above 10% as being a high leverage firm.

Mixed results of capital structure and market return.

Hurdle (1974) empirical study showed that financial leverage explains a negative mean change in
firm performance when two-stage least squares (2SLS) is applied and explain positively when
ordinary least squares (OLS) is applied instead. McConnell and Servaes (1995), Agarwal and
Zhao(2007), Weill (2007), Cheng, Liu and Chien (2010) and Li Meng, Wang and Zhou(2008)
presented additional evidence that support leverage has a positive effect on firm performance from
one situation and negative effect on firm performance on others. These situations range from using
firm size (small and large), the institutional basis for different countries, and so forth. Also, Ozdagli
(2012) empirically found that it is not market leverage rather operating leverage that explains stock
return based on tax deductibility.

Hypothesis
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The hypotheses are based on both the theories and empirical studies. There are two (2) hypotheses
to be studied. The null hypothesis will be rejected or not rejected due to the p-value that comes out
from the regressions. The first null hypothesis is that there is no relationship between market
returns and financial leverage, inspired by theories and literature. A second hypothesis will be
investigated by observing the quadratic function of leverage to analyze if there is support for non-
monotonic relation arguments. The underlying base model is based on the research question: does
the leverage level explain market return?

Hypothesis 1 (H1) states tOhat financial leverage explains, on average, changes in market return.
This is motivated to either find support for the Modigliani and Miller (1958) irrelevance theory or
provide support of relation and further clarify the relationship between leverage and market issue,
as there are still different results with different contexts, but no specific result, which can be
generalized. So, this hypothesis will enable this paper to analyze if there is an inverse relationship
between leverage financing and market return, thus, an increase in leverage will cause a decrease
in market return which is related to financial distress cost and debt overhang theory. Or, there is a
direct or positive relation as the free cash flow theory that disciplines managers to be responsible
for financial management.

Hypothesis 2 (H2) there is a non-linear relation between leverage and market return. As literature
argues that leverage and market return relation take a U-turn based on factors like economic, firm
size, and leverage levels. If there is an economic downturn, leverage impact differently on different
firms and different leverage level of firms as well as the test of possibility of non-monotonic
relationship based on the excessive use of financial leverage argument.
H: = Financial leverage explains, on average, changes in market return.

H> = Financial leverage and market return have non-monotonic relationship.

Section 4: Empirical Framework and Methodology
Methodology

This paper focuses on an empirical study of the sensitivity of market return by leverage financing
with regards to companies in the top market indices in the US. Since the dataset is a panel, that it
combines both time series and cross-section, thus provides unbiased estimators. Demsetz and Lehn
(1985) and Himmelberg et al. (1999) stated that leverage and firm performance are influenced by
similar characteristics, some of which cannot be observed on economic grounds, following their

study, | address this using panel regression, multivariate regression technique for this study. Vong
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and Chan (2009), and Baltagi (2013) advocate for panel regression technique, since it gives more
information, reduces collinearities, and gives efficient estimations. The authors also argue that the
data individual variability and dynamic adjustment are easily traced in a panel data regression
aside accounting for the heterogeneity that is found in the individual data units. At the descriptive
analysis, the relevant aspects of leverage financing and the market return is provided with detailed
information about each variable considered for the analysis. The correlation matrix is applied to
measure the degree of connection between the variables under consideration. Regression analysis
examines the relationship between the independent variables and the dependent variable, to know
the effect of selected independent variables on market return. This regression method enables to
identification the statistical and economic significant of each independent variable and their
respective coefficient to the model and the significance of the overall model. The model used for
the first regression is simple regression (only one variable), and the others were multiple
regressions (more than one independent variable) including the base model. Here | follow Berger
and di Patti (2006) as well as Margaritis and Psillaki (2007, 2010).

Following the literature, | use fixed effects (FE) model specification because some of our variables
of interest are constant over time such as the industry dummy, regional dummy and the results
from Hausman V test, | use a fixed effect specification because the statistically significant p-value
of 0.0000 and chi2 of 88,09 from Hausman V test gives us strong chance to reject the null
hypothesis that random effect is preferable, after I run both the random effect (RE) and fixed effect
(FE) models. The test of fixed effect and random effect will be the same if the error is uncorrelated
with the regressors. Consequently, | consider both fixed effect and standard robust errors for the
economical and statistical significance estimation and include year dummies to account for any
time effect together with the industry and regional dummies. | examine the impact of leverage
financing on firm performance using different proxies for the dependent variable and the
independent variable of interest. Moreover, the linear function of leverage and firm performance
does not make room for the trade-off theory. To address these issues, leverage squared is added to
investigate the possibility of a U-shape (non-monotonic) relationship between leverage and market
return. The research design adopted for the study is quantitative. The quantitative research design
is appropriate because it measures figures and observed facts (Cooper and Schindler, 2006).

The study design under the quantitative research design is a panel. The population of this study is

companies under the stock indices considered. The study focuses on a target population of 1899
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companies included for the stock indices in the US. This study uses active, publicly-traded, non-
financial firms included in the top-notch market index in the USA, namely, S&P 500 Index, Dow
Jones Industrial Average, NASDAQ Composite, and NYSE Composite Index with a time horizon
between 2010 and 2019 from Orbis database which ‘houses’ financial information of over 20
million companies. The dataset from exhibit 1.0 had 1899 number of non-financial companies,
and 24 number of industries and | had to combine some industries to increase the sample size used
in this study to enhance the robustness of the results (Brooks, 2008). | had to re-classify the
industry into retail, electronic, transport, education, manufacturing, communication, properties,
mining, products, commercial and the rests were transferred to others. Exhibit 2.0 and 2.1 provides
the distribution of the considered industry sample. The results are robust to different
methodologies. Eventually, | based on the Hausman V test to apply fixed effect methodology on
the model and the white test to test homoscedasticity, and further use standard robust.

| tested for H1 by regressing the firm performance (market return) function on the explanatory
variable (leverage) and control for other firm characteristics (firm size, EBIT margin, growth rate,
Cashflow volatility, and investment rate), thus, consider the explanation’s significance and
directions if any. | then proceeded to test H2 using the same method for H1 to test for leverage and
firm performance non-monotonic relation. | used instrumental variables of asset tangibility
(Aivazian et al. 2005, Lang et al., 1996, Firth et al., 2008) to test the robustness of the results of the
relationship that exists between leverage and market return and address possible endogeneity issue.
Asset tangibility is the ratio of the sum of fixed assets and inventories (Net Fixed Assets) to total
assets for firm x in year t (see Aivazian et al., 2005). He argues that bankruptcy cost has a
relationship with leverage ratio, and so is the firm’s assets tangibility. So, bankruptcy costs
influence the managers' decision to increase leverage or reduce leverage. On the other hand,
tangible assets reduce bankruptcy costs, and that motivates managers to levered up. | used the
ivreg2 since it takes the 2 stage least square (2SLS), the GMM, and the LIML. Assets tangibility
is a relevant predictor of the endogenous variables, it satisfies the exogeneous requirement and
does not appear as an explanatory variable.

Based on the rule of thumb that if the pair-wise correlation coefficient between two explanatory
variables is more than 0.8 (Gujarati, 2004) then we expect multicollinearity. From Fig., B, the
pairwise correlations between the explanatory variables are low. The negative relationship

between leverage and Investment rate, unlike the rests which are positively related, is consistent
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with debt overhang theory, as it indicates, highly leverage reduces the opportunity to even access
debt capital to finance a positive NPV project, since, senior debt holders will have the first claim
of proceeds, and also, because of information asymmetry, creditors will not trust the claim of
positive NPV not forgetting that even shareholders will not invest in such available positive NPV
projects since debt holders have first claims of interest.

Variables Measurement

Firm performance measurement is arguably a key factor in the varying results in this corporate
finance issue. Literature uses different measurement indicators as a proxy for firm performance,
from accounting measurements (Majumdar and Chhibber, 1999; Abor, 200) including Return on
Equity (ROE), Return on Assets (ROA), and market measurements (Welch, 2004) like Market
return, Volatility, and the mixture of both market and accounting measurements like Market
capitalization to total Assets (Tobin’s Q). This study will use market measurement’s market return
as the main proxy for firm performance, considering publicly listed companies of the market
indices, and later robust test the results with other measurements or proxies. So, in addition to the
Market return as the dependent variable for the main models, I use ROA and Tobin’s Q as other
dependent variables for other models. King and Santor (2008) argue that Tobin’s Q is a forward-
looking measure that is an indicator of the valuation of firms’ future growth opportunities while
ROA is a backward-looking measure.

The dependent variable, firm performance, is proxied by Market return (%), which is derived from
the available annual stock prices (%) and the dividend yield (%). The difference in the current and
the previous prices and the dividend yield (%), divided by the previous price (%) derive market
return (%). Annual stock return is not as volatile and noisy as the monthly and quarterly stock
prices, so, | use the annual data since at least it will comparatively be a good reflection of a “true”
stock performance: price and returns movement”. There is a popular measurement of market return
in the situation of capital asset pricing model (CAPM) which recognizes return as the addition of
risk-free and beta rate multiplied by market risk premium, | decided to use the other measurement
of dividend and stock return, to make my studies different from existing literature that uses CAPM,
E(Ri) = Rf + Bi[E(RM) - Rf], as the market return formula, and also the Fama-French three-
factor model which is an extension of the CAPM, comprises of market risk, the outperformance

of small-value cap firms relative to large-valued firms, and outperformance of high book-to-market
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value firms relative to low book-to-market value firms, is another measurement of the market

return.

Risk — Free % + Beta % * Market risk premium % = Market retun % equ(1.0)

Risk — Free % + Beta % * Market risk premium % + Small minus big % +
High minus Low % = Market retun % equ (1.1)

So, for the market return formula for this model, Total (simple) market returns Rt includes
dividends and is calculated as follows: dividends and is calculated as follows:

_(pt —pt—-1)+ D

MReturn % = - = Stock return % + Dividend %

= Market retun % equ (1.2)

Leverage also has book value and market value measurements. The book value measurement is
such that the firm’s total book value of assets in relation to the total book value of debt. On the
other hand, the market value is the book value of debt together with the market value of equity in
relation to the total book value of debt. In this study, book leverage will be the focus (Barclay,
Morellec & Smith Jr, 2003, J Cai, 2011), since market value might cause spurious correlation with
other variables and can even be related to stock prices. With regards to the interesting independent
variable, that is, Leverage, there are different forms of measurement in corporate finance and its
previous literature. For instance, Debt to Equity ratio, Debt to capital, and Debt to Assets. Aside
from that, the debt component also comes in different measurements including Non-current debt,
Long-term debt, Total Long-Term Interest-Bearing Debt, Long-term, and Short-Term Interest-
Bearing Debts, and so forth. The study will first use leverage as a measurement of Debt to Assets
as the main leverage basis but will consider leverage as Debt to Equity to test for robustness, also.
As seen in literature, when it comes to definitions of leverage ratios (Graham and Leary, 2010;
Lemmon, Roberts, and Zender, 2008; Leary and Roberts, 2010; Lemmon and Zender, 2010;
Gonzalez, 2002; Titman & Wessels 1988; Rajan & Zingales 1995).

Total Debt(BV)

Total Assets(BV) equ (1'3)

Leverage(BV) =
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Here, | control for firm characteristics that explain market returns also, so the control variables
include firm size (which is measured by the natural log of Assets), revenue growth (g) [that is the
percentage change in revenue], cash flow volatility (ICF) [as a proxy of log cash flow] and
Investment rate (linv) [as a proxy of log investment] Chong & Kim, 2018. The consideration of
these control variables are motivated by prior literature, for instance (Banz, 1981; Acheampong et
al, 2014) for firm size, (Yang et al., 2010; Rezaei and Habashi, 2012; Hermuningsih, 2013; Quang
and Xin, 2014) for growth, for EBIT, literature like Ahmad et al., 2013. In addition to these control
variables, | also use year and industry (effect) dummies, following the Fama and French (1997).
The dependent variable and the interested independent variables are already “naturally logged”,
indicating an “elasticity”; that is a percentage change in leverage explains a percentage change, on
average, of the market return. This enables all exposure to be put on an equal footing since it is
relatively better for communication and comparisons of the coefficient of the relationship that
exists between leverage and market returns. So, the included control variables including the natural
log of total assets as a proxy of firm size, cashflow logged to get volatility, which influences firms’
ability to meet its cash commitments; EBIT margin which is also about the profitability of the firm,
since it has a lot to do with even the ability to sustain and maintain operations, as Ahmad et al.
(2013) indicates it’s an indicator of good economic fundamentals, that influences investors and
market return in the long run; investment also logged to get the rate is also considered since the
investment rate gives new asset bases that can help give new returns from new assets together with
those provided with the already existing asset base, revenue growth also helps firm performance.
| have considered these variables as control variables since they are firm characteristics that can
explain the market return of the observed companies.

Market Return relationship with leverage

Yxt = Market Return, b1xt = Leverage

| estimate an equation to examine the sensitivity of market return to leverage financing. | used
similar specifications as that of Lang et al. (1996) but this paper uses panel data. The relationship
between leverage and a firm’s performance is tested by the necessary regression models and further
robust tested. Where the respective models will be based on these measurements below, which
explains the model characteristics. Where: Yxt = Dependent variable of the company. Xxt =
Independent variable of company, b0 = Intercept for X variable of x company for time t. (That is

the expected mean value of Y when all X equals to 0), b1 — b6 = Coefficient for the independent
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variables X of companies, denoting the nature of the relationship with dependent variable Y (or
parameters), b7 to b9 = dummy variables, ext = The error term Specially, where: LEV (%) =
Leverage rate, M_Return (%) = Market return rate, TobinsQ = Tobin’s Q = Market capitalization
/ Total assets, , Gearing = Gearing rate = Debt-Equity, EBIT (%) = EBIT Margin, ITA = log of
Total Asset (Firm Size), ICF=Cash Flow volatility, linv=Investment rate, g = Revenue growth

rate, e Xt = Error term.

Simple Regression
I run a simple regression model for the relationship between financial leverage and market return:

M_Return xt = bo + b1LEVxt + ext equ (2.0)

Which regresses the dependent variable, market return function on the regressor, leverage, to test
if there is a relationship between market return and financial leverage, ‘and if there exists a
relationship, what is the direction of the relationship between leverage and market return?’.
The first hypothesis (H1)
However, the main base model is the market return regressed on the regressors comprising of the
independent variable of interest and other firm characteristics that influence market return, as used
as control variables. The H1 baseline model is estimated by:

M_Return xt = bo + b1LEVxt + b2ITAxt + b3ICFxt + b4EBITxt + b5linvxt

+ bégxt + ext equ (2.1)

So, | tested the possibility of omitted variables, by including these control variables to the simple
regression model to estimate the base model. I included firm size, growth rate, cash flow volatility,
investment rate, and EBIT margin because they are characteristics that are more likely to cause
more or less market return, thus one must control for these sorts of characteristics in any empirical
model that examines the effect of leverage on market return.

Second Hypothesis (H2)

| further tested the second hypothesis that the trade-off theory and other literature posit that

leverage has a non-monotonic relation with the market return. For instance, there is both a positive
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and negative explanation of market return by leverage. I included leverage square to the base model
of the first hypothesis (equ 2.1). The H2 baseline model is estimated by:
MgeturnXt = bo + b1LEVxt + b2LEVxt? + b31TAxt + b4ICFxt + bSEBITxt
+ bé6linvxt + b7gxt + ext equ(2.2)

| tested to estimate if | consider the quadratic function of leverage variable, will leverage
explanation of market return have a U-turn or switch in between negative and positive since there
are economic arguments that leverage has a mixed relationship with the market return. That, the
relationship, or the explanation changes either with more leverage financing, during an economic

downturn or the size of the firm changes.

Robust Test

First Robust without instrumental Variable (1V)
Hypothesis 1 (H1)

| used different methods to make sure the results are robust and endogeneity possibilities have
been reduced to the minimum. So, | put the results through these robust testing methods. | corrected
regression error for residual clustering and homoscedasticity using the white test, the white results
mean | fail to reject the null hypothesis that there is homoscedasticity in the model. Since, from
Fig. A white test was insignificant with a chi2 of 0.92 and a p-value of 0.63. I still considered
standard robust although the model residual variables have the same scatter. | also consider the
fact that the previous rates of both the market return and leverage can influence the market return
sensitivity to leverage financing, so, both the market return and leverage are lagged by one year to
be able to control for reverse causality in the model to address endogeneity. | then added dummy
variables to purge idiosyncratic effects to the baseline model such as an industry, region, and year
dummies to make the results more robust.
MReturn¥t — 1

= bo + b1LEVxt — 1 + b2LEVxt? + b3ITAxt + b41CFxt + bSEBITxt

+ b6linvxt + b7gxt + b8i.IND + b9i.reg + b10i.Yr + axt

+ ext equ(2.3)

| did Hausman V test to consider either to use fixed effect (fe) or random effect (re) to test the

robustness of the model, so by removing the mean regional industry-year fixed effect to deal with
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each year effect together with respective industry and regional effect. For attributing the respective
idiosyncratic effects among the explanatory variables to expunge all the specifics, being its
regional effects, industry effects, and time effects, and to be able to interpret the estimates.
Hypothesis Two (H2)
| also consider the fact that the previous rates of both the market return and leverage can influence
the market return sensitivity to leverage in other periods, so, both the market return and leverage
will be lagged by one year to be able to control for reverse causality in the model to address
endogeneity. | did Hausman V test to consider either to use fixed effect (fe) or random effect (re)
to test the robustness of the model.
Mgeturnxt — 1

= bo + b1LEVxt —1 + b2LEVxt"2 + b2ITAxt + b3ICFxt

+ D4EBITxt + b5linvxt + bébgxt + b7i.IND + b8i.reg + b9i.Yr
+ axt + ext equ (2.4)

So, | used a fixed effect for the model, | then added dummy variables to the model. An industry,

region, and year dummies to make the results more robust.

Robust with instrumental Variable (1V)
Instrumental Variable

Hypothesis One (H1)
| find asset tangibility as a good instrumental variable (iv) for this main model, it meets the
requirements of a good instrument, that is, it satisfies the exogeneous requirement and does not
appear as an explanatory variable, and it is also statistically significant from the empirical analysis
of leverage and asset tangibility relation.
Mgeturnxt iv"2
= bo + (b1 LEVxt = TTA) + b2ITAxt + b31CFxt + b4EBITxt
+ b5linvxt + bé6gxt + axt +ext (first) equ(2.5)

Hypothesis 2 (H2)
Just as | instrumented the first hypothesis model, | instrumented this second hypothesis model also.
MRgeturnXt (V"2
= bo + (b1 LEVxt = TTA) + b1LEVxt? + b2ITAxt + b3 1CFxt
+ b4EBITxt + b5Slinvxt + bé6gxt + axt +ext (first) equ (2.6)
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Section 5: Data and Descriptive Statistics
Data

| had a weakly balanced data set when | reshaped the panel data from wide to long shape and sorted
the panel data by Id (firmID) and year. This study uses active, publicly-traded non-financial firms
included in the top-notch market indices in the USA namely, S&P 500 Index, Dow Jones Industrial
Average, NASDAQ Composite, and NYSE Composite Index with a time horizon between 2010
and 2019 from Orbis database which ‘houses’ financial information of over 20 million companies.
I had 2169 companies when | selected active companies on Orbis and chose those indices. I filtered
the companies down to 1899 by limiting it to publicly listed and excluded financial and financial
related companies like Insurance companies since literature argues that they have different
regulations with regards to their financial mix or capital structure.

Exhibit 1.0 contains summary statistics for the data on the variables: market return, leverage, firm
size (as a natural logarithm of the asset), growth rate, cash flow volatility, investment rate, and
EBIT margin.

| have these variations for firm performance and the regressors. The Overall variation indicates the
variation over time and individual companies. The between variation indicates variation between
the individual companies. The within variation indicates variation within individual companies
over time. The Market return, as a proxy for firm performance, of the observed firms’ variation on
average is a ratio of 6.46 over the 10 years and the 1899 companies observed. There are 28 different
sectors considering US SIC 3-digit codes (from exhibit 1.2), of which | brought it down to 10
industries. Which include (from exhibit 2.0) Retail (1800), Electronic (3390), Education (3100),
Manufacturing (1250), Communication (910), Properties (790), Mining (2860), Production (790),
Commercial (930) and the rest in others (2340). | observed that the maximum return of 4290.335
was too far away from the average return of 6.46, so, the dataset of the variable has outliers, thus,
they must be removed. Tobin’s Q ratio ranges between 0 and 1250 ratio with a mean ratio of 1.13.
ROA also ranges between a ratio of -98 and 99 with 9.89 standard deviation and averages at 3.01.
The leverage ratio ranged between 0 and 3.85, overall, but averages at 2.5. The gearing is averaged
at 100.85 with a standard deviation of 1.34. Firm size has a standard deviation of 1.77 overall and
1.76 and 0.52 between and within, respectively. The growth rate is 2.63 ratio on average and EBIT
margin falling between -98.87 and 100. With cash flow volatility ranging between a ratio of 4.75

and 18.07. Investment rate also averages at 11.78.
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The market return, Tobin’s Q, growth rate, and leverage have outliers that make the dataset kind
of spurious. The data is also winsorized at the 1% and 99% levels to ensure outliers do not affect
the results. After the outliers were removed, on average the ratio of market return of the companies
is 5.70 and at maximum, 34.47 of return. Tobin’s Q ratio ranges between 0 and 3.85 ratios with a
mean ratio of 0.25. Leverage ranges between 0 and 21.98, overall, but averages at 15.12, a growth
rate of 4.75 to 18.07, and 7.48 on average. However, some companies do not use leverage at all,
so, minimum leverage of 0. From exhibit 3.0, the respective countries from which companies
considered into the indices which are used for this paper are from. Since some of these market
indices are of global standard, companies from various countries which meet the requirement for
international listening of a company per the standard of the respective index can be on board of
the market index. So, there are 24 countries, thus, 23 non-US countries and the US, so, divided
into two categories of regions, with all the 23 countries categorized into the non-US region
(foreign) and then US (domestic) (Exhibit 3.1). Also, region, industry, and year dummies,
following the Fama and French (1997), can be found in Exhibit 1.0. The choice of variables and

proxies were motivated by literature.

Section 6: Empirical Analysis
Simple Regression Results

When | run the OLS regression for the model, the results from Fig. 1 column (1) indicates a
negative insignificant coefficient of -0.07 with an individual p-value that is more than the any of
the significant levels, which indicates leverage and market have no relationship using simple
regression. This result is in line with literature that market return is not sensitive to financial
leverage and it is consistent with Modigliani and Miller’s irrelevant theory, in a perfect market.
Results of the First Hypothesis

The result also became significant, unlike the simple regression model, at a p-value at 10%
statistically significant level. This also has an economic significance, that a percent (%) increase
in the leverage level will have an adverse effect by causing the market return to decrease, on
average, by -28.9 percent (%), Fig 1., column (2). This results rather conflicts with no relationship
literature and Modigliani and Miller’s irrelevant theory, rather, it is in line with debt overhang
theory and literature. The base model regression significant results indicate leverage’s value-
relevant information conveyed to the market is beyond that of other firm characteristics. Since

leverage is statistically and economically significant after controlling for other firm characteristics
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(Dimitrov and Jain, 2008, J Cai, 2011) and even support the study of Myers and Majluf (1984), a
firm with good prospects or good cash position will use their internal funding before soliciting for
external financing like leverage financing.

Result for Second Hypothesis

Fig. 7, column (1), the coefficients of the leverage is in a negative direction, that is -4.94 and
leverage square is -0.037. Although the main leverage has a p-value at the 1% level, the leverage
square is neither significant nor changes direction, indicating an insignificant relationship and even
there is no evidence to support a switch of the direction of the estimated coefficient. This goes
contrary to literature about leverage U-shape characteristics.

Robust Test

First Robust without instrumental Variable (1V)
Hypothesis 1 (H1)

| had a statistically significant Prob>Chi2=0.0000 and Chi of 29.91, from fig. A, which gives us a
strong chance to reject the null hypothesis that random effect is preferable, from the Hausman v
test. So, | used a fixed effect for the model aside motivation by literature. | had a coefficient of -
5.77, statistically insignificant at the individual level with a p-value higher than any of the
statistically significant levels, from Fig. 3, column (1). | did this to compare the other
measurements that do not take asset tangibility as an instrumental variable. None of these models
found support for statistical significance when we limit it to this robust level without instrumenting
it yet, for all the hypothesis.

Hypothesis two (H2)

When | regressed market return and the regressors, | had a negative insignificant result, because it

has a p-value which is higher than any of the statistically significant levels, from fig. 8.

Robust with Instrumental Variable (V)
Hypothesis 1 (H1)

The regression results, from Fig. 5, column (1), I find leverage to explain market return with a
statistically significant coefficient of -101.1 with an individual p-value of 0.072, which is at the
10% significant level. Before that, the relationship between leverage and asset tangibility has
positive relation (that is coefficient of 1.37 and a p-value of 0.003), in line with literature that, it is
a good instrumental variable. This implies that a percentage increase (decrease) in leverage
financing will cause a mean decrease (increase) in market return. The result is statistically

significant because it is at the 10% significance level.
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Hypothesis 2 (H2)

Fig. 6, column (1), both coefficients are negative, the coefficient of the leverage is in a negative
direction, -55.20 and leverage square is -0.212. Indicating they are all negatively statistically
significant at the 10% significant level, and there is no support for a U-turn shape since only
negative direction and no positive direction at a point. This goes contrary to literature about
leverage U-shape characteristics. I instrumented in both the linear model and the non-linear model
in the explanatory variable of interest. Before that, | checked the relationship between leverage
and tangible assets, and it has a positive relationship (that is coefficient of 1.73 and a p-value of
0.000), underpinning the literature that it is a good instrumental variable. This implies that a
percentage increase (decrease) in leverage financing will cause a mean decrease (increase) in
market return.

Other Measurements.

Methods

| then proceeded to use other measurements of Leverage and firm performance to check if indeed
the relationship this paper has found will be pronounced in those measurements with this same
dataset, and the same methods as the aforementioned but only differ in the measurements. The
models’ robustness was tested with the same approach as the one used for the main measurement’s
models, and both hypotheses, irrespective of the measurement, except the models which have a
gearing rate as the variable of interest since gearing has no positive significant relation with asset
tangibility, thus, | cannot use the instrumental variable to address endogeneity. So, before |
instrumented the models with leverage as the explanatory variable of interest because it is a good
instrument, | initially tested with the other methods including lagging both dependent and
explanatory variables of interest, adding dummy variables, robust standard, fixed effect to further
address endogeneities. | instrumented those models with leverage as the variable of interest with
tangible assets since they meet the criteria for an instrumental variable.

Discussion of Results

The equations from 2.1 to 2.6 are for the main measurements and main models while those
equations from 3.1 to 7.4 (at the appendix) are models for the other measurements. The results for
all base models have a significant explanation of leverage and firm performance except market
return and gearing together with Tobin’s Q and leverage base model relations, when I regress

independent variables and the dependent variable, without further robust testing for endogeneity,
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considering the base model for the first hypothesis (H1), irrespective of the measurement (Fig. 1
& 2). | had insignificant results for all the models irrespective of the measurements when they
were robustly tested without instrumental variables with regards to the first hypotheses (Fig. 3 &
4). Moreover, considering the instrumented model for the first hypotheses (H1), the results, from
fig. 5, show only Leverage and market return have negatively significant relation pronounced in
it, while Tobin’s Q and leverage have positive insignificant relation, and ROA and leverage have
negatively insignificant relation. When it comes to the second hypotheses (H2), only ROA and
leverage, ROA and Gearing, and Tobin’s Q and Gearing results found significant support for U-
shape or non-monotonic relation, considering the base model, from fig. 7. There is also no support
for the non-monotonic relationship between leverage and market return nor any other measurement
model after the baseline model had further robust tests, as the method used for the first hypotheses
(from Fig. 8). The formulas can be found in the appendix. This makes us not find support for the
non-linear function that enables the trade-off theory to be applied in this study. Because of the
negative implications, they tend to use more of internal financing as suggested by pecking order
theory, so, they do not use much of leverage financing for it to reach a point where it can have
positive consequences. Thus, it is linear throughout. Also, the base models with significant
negative explanation indicate leverage conveys value-relevant information to the market beyond
other firm characteristics (Dimitrov and Jain (2008), J Cai, 2011).

| think these indices give us exposure to multiple region firms to facilitate the analysis to reduce
regional bias. Market indices have different standards and different coverages, these indices are of
global exposure, implying companies from different countries apply to be considered if they meet
the requirements of the respective market index. Some companies are part of more than one market
index, so, the Orbis data automatically recognizes and considers only one, the company appears
once when multiple indices are selected. These markets have good performing companies and
some indices also go beyond only monetary performance to consider the non-monetary
performance of the companies. | believe the developed market indices will give us developed and
efficient companies and efficient market information. These indices considered include the “blue-
chip stocks”, the largest companies in the U.S. by market cap, and most of the significant U.S. and
non-US companies, and it is a good proxy for the representation of the overall stock market. An

index is a barometer of markets.
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Section 7: Conclusion
This paper finds support for a negative relationship between market return and leverage even after

the robust test, using data of companies included in the US top market indices, at a 10% significant
level. Also, aside from market return and gearing, Tobin’s Q and leverage, all other relations based
on the base models are statistically and economically significant, without further robust testing for
endogeneity, considering the base models for the first hypotheses (H1). Also, only ROA and
leverage, ROA and Gearing, and Tobin’s Q and Gearing results found significant support for non-
monotonic relation, considering the base models for the second hypotheses (H2). The models’
robustness was tested with the same approach irrespective of the measurement, except the models
which have gearing as the variable of interest since gearing has no positive significant relationship
with a tangible asset when empirically tested, hence, | did not use an instrumental variable to
address endogeneity. So, before | instrumented the models that have leverage as it meets the
instrumenting requirement, | had insignificant results for all the models and their respective
measurements when | robust tested with the other methods such as standard robust, lag the
dependent and independent variables for autocorrelation, also Industry, regional dummy variables,
and year fixed effects were activated. Those models with leverage as the variable of interest were
subjected to an instrumental variable of asset tangibility, the results show leverage and market
return have negative significant relation pronounced in it.

This implies that a percentage increase (decrease) in leverage financing will cause a mean decrease
(increase) in market return, and it is statistically significant at the 10% significant level. Which has
an economic significance in line with the literature, that a (highly) levered firm might not undertake
positive NPV investment projects if more of the proceeds will go to debt holders, instead. The
effect is linear and has a lot to do with measurement choices. The results indicate an efficient
market uses less leverage financing. These findings are consistent with Myers’ (1977)
underinvestment problem with leverage financing, Opler and Titman’s (1994) shareholders
problems with debt, and in contrast against Modigliani and Miller’s irrelevance theory and agency
theory. The inverse relationship is also consistent with the literature [such as Abor (2005)—firms
on Ghana stock exchange; Ardatti (1967)—who used railroad firms; Adami et al. (2015)—with
listed firms on London Stock Exchange; Acheampong, Shibu, and Agalega (2013)—who studied
the Ghana Stock Exchange firms]. While on the other hand, it is in contrast with literature which
found positive relation [such as Gonzalez (2002); (Jensen, 1986 and Stulz, 1990); (Graham &
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Harvey, 2001); (Jensen, 1986 and Stulz, 1990); Khalid et al (2014)]. The study did not find support
for non-monotonic relation between leverage and market return which contrasts with literature
[such as Ganiyu et al.’s (2019)] study of capital structure and firm performance in Nigeria. The
inability to reject the second null hypothesis that there is a monotonic relationship can attributes
to this paper not considering firm characteristics and it is in line with Ibhagui and Olokoyo (2018)
argument that work of literature on the relationship between leverage and market return reports a
monotonic relationship without a qualitative analysis of firm characteristics like size, and leverage
level. The first null hypothesis is rejected while the second is accepted, with regards to this paper.

This is to underpin literature and assist corporate decisions.

Limitation

The study is limited by focusing on well-performing companies in the top-notch indices. Also,
this paper is limited to the 2010-2019-time horizon. This paper is also limited to literature
accessible. The financial companies are excluded due to different regulations and measurements
regarding capital structure (Alves & Francisco 2014), so this paper focus is on non-financial
companies in the market indices, as well as few industries are considered due to insufficient data
availability. This paper did not consider firm and economic characteristics that can explain well of
monotonic or non-monotonic relationship and it is in line with Ibhagui and Olokoyo (2018)
argument that work of literature on the relationship between leverage and market return reports a
monotonic relationship without a qualitative analysis of firm characteristics like size, and leverage
level. Lastly, apart from internal firm variables, there are also external market factors and
macroeconomic factors that affect firms’ performance that were not considered.

Further Studies

There is an opportunity to base on the categorization of the company’s original domicile that brings
regional levels, that is US companies and Internationally listed companies (non-US), to consider
the pronouncement of market return sensitivity with regards to locally and internationally listed
firms. Thus, assign a dummy variable for the region with the US (locally listed) companies to take
1 and those non-US (internationally listed) companies, to take 0. To find out how companies in
the US are affected by leverage financing compared to their counterparts who are internationally
listed in the US market from other countries. Further studies can use the median of the firm size

(natural logarithm of Total Assets) to categorize the companies into a larger size firm and a smaller
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size firm to enable the second hypothesis of market return and leverage non-monotonic relation to
be further tested. Also, further research can use the Leverage median to categorize the firms into
highly levered and lowly levered firms and analyze if the firms considered in the US top-notch
market indices also experience U-shape when levered firm increases its leverage position and what

if it decreases its leverage position.

Section 8: Tables and Figures

Exhibit 1.0 Summary Statistics
Observation
Variable Mean Std. Dev. Min Max S
19.5639

countr~s overall 8 5.751584 1 24 N = 18990

betwee

n 5.752947 1 24 n= 1899

19.5639
within 0 19.56398 8 T= 10
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overall 4.75359
betwee 1.67767 7.28069 18.0701
g (%) n 12.7185 9 7 9
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Exhibit 2.0 The Industries
1. Agriculture, Horticulture & |40 0.21 0.21
Livestoc
2. commercial Servi 930 4.9 511
3. Biotechnology and Life Sciences | 70 0.37 5.48
4. Business Services 940 4.95 10.43
5. Chemicals, Petroleum, Rubber & | 1,630 | 8.59 19.02
Plast
6. Communications 440 2.32 21.34
7. Computer Hardware 140 0.74 22.08
8. Computer Software 490 2.58 24.66
9. Construction 520 2.74 27.4
10. Food & Tobacco Manufacturing | 610 3.21 30.61
11. Industrial, Electric & Electronic | 2,760 1454 | 45.15
M
12. Leather, Stone, Clay & Glass | 130 0.68 45.84
produc
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n =
1893

bar = 8.88114

N= 15194

n =

1767

bar = 8.59875



13. Media & Broadcasting 470 2.48 48.31
14. Metals & Metal Products 660 3.48 51.79
15. Mining & Extraction 1,230 6.48 58.27
16. Miscellaneous Manufacturing 120 0.63 58.9
17. Printing & Publishing 210 1.11 60.01
18. Property Services 1,560 |8.22 68.23
19. Public Administration, | 420 2.21 70.44
Education, H
20. Retail 1,130 5.95 76.4
21. Textiles & Clothing | 230 1.21 77.61
Manufacturing
22. Transport Manufacturing 710 3.74 81.35
23. Transport, Freight & Storage 950 5.01 86.35
24. Travel, Personal & Leisure 690 3.64 89.99
25. Utilities 770 4.06 94.05
26. Waste Management & Treatment | 50 0.26 94.31
27. Wholesale 670 3.53 97.84
28. Wood, Furniture & Paper | 410 2.16 100
Manufacturi

Exhibit 2.1 The Reviewed Industries

Overall Between Within

IND Freq. Percent

1. Retai 1800 9.48
2. Elect 3390 17.86
3. Educa 3100 16.33

4. manuf 1250 6.59
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100
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8. FR

9.GB

10. IE

11. 1L

1217

13.JP
14.
KY
15.
LR
16.
LU
17.
MH
18.
MU
19.
MX
20.
NL
21.
PA
22.
SG
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0.05
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0.05
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0.63
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0.90
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0.05
10
0.05
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0.58
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0.05

0.05
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1.05
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0.05
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23. 13250 1325

UsS 69.77 69.77 100
24, 80 8
VG 0.42 0.42 100
18990 1899
Total 100.00 100.00 100
(
n = 1899)
Exhibit 3.1 Region
Overal Betwe With
I en in
Freq.
Perce Perce
region Freq. Percent nt nt
574
1. non-U 5740 30.23 30.23 100
1325
2. USA 13250 69.77 69.77 100
1899
18990 100.0
Total 100.00 0 100
(n = 1899)
Fig. 1
(1) (2) ©) (4)
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Fig 2

VARIABLES M_Return M _Return ROA TobinsQ
LEV -0.0706 -2.899* -2.832%** -0.0200
(1.869) (1.683) (0.415) (0.103)
ITA -4.599*** -4.660*** -0.347***
(0.520) (0.127) (0.0313)
ICF 5.579%** 4, 155*** 0.249***
(0.348) (0.0934) (0.0219)
EBIT 0.0354* 0.166*** 0.00805***
(0.0188) (0.00493) (0.00117)
linv -0.00842 0.159*** -0.00422
(0.183) (0.0457) (0.0112)
g 2.524%** 0.258*** 0.00813
(0.347) (0.0966) (0.0221)
Constant 7.470%**  8.208 20.15%** 3.233***
(0.751) (5.845) (1.235) (0.333)
Observations 16,812 5,236 5,236 5,236
Number of firmID 1,893 893 893 893
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
1) ) ©)
VARIABLES M_Return ROA TobinsQ
Gearing -0.000730 -0.00371*** -0.000327**
(0.00217) (0.000575) (0.000136)
ITA -4.694*** -4.669*** -0.337***
(0.520) (0.127) (0.0313)
ICF 5.638*** 4,159*** 0.243***
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(0.348) (0.0934) (0.0218)
EBIT 0.0356* 0.165*** 0.00809***
(0.0188) (0.00493) (0.00117)
linv 0.0160 0.190*** -0.00417
(0.182) (0.0455) (0.0111)
g 2.536*** 0.272%*** 0.00859
(0.347) (0.0966) (0.0221)
Constant 8.052 19.64*** 3.180***
(5.859) (1.242) (0.333)
Observations 5,236 5,236 5,236
Number of firmID 893 893 893
Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Fig 3
1) ) @)
VARIABLES M_Return_lagl ROA lagl TobinsQ_lagl
LEV lagl -5.769 0.00230 -0.00258
(6.298) (0.00237) (0.00200)
ITA -0.152 -0.00147 -0.000861
(0.894) (0.00147) (0.000719)
ICF -0.652 -4.45e-05 0.000151
(0.719) (6.56e-05) (0.000124)
EBIT 0.0331 1.20e-06 3.73e-06
(0.0278) (2.51e-06) (4.60e-06)
linv 0.184 4.76e-05 0.000314
(0.151) (5.27e-05) (0.000231)
g -3.262* -6.49¢e-05 -5.46e-05
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20.IND

30.IND

40.IND

50.IND

60.IND

70.IND

80.IND

90.IND

100.IND

20.region

0.Y_ 1

Y_ 2

Y 3

Y_4

Y 5

(1.970)

-2.075**
(0.863)
22,345
(0.830)
-1.970%*
(0.892)
22,807+
(0.821)

(9.29¢-05)

-0.000269
(0.000281)
0.00141
(0.00141)
-0.000243
(0.000253)
-0.000228
(0.000237)

(6.11e-05)

0.000100
(0.00107)
-0.00160
(0.00114)
-0.000737
(0.000672)
-0.000731
(0.000654)



Y_6 -2.818*** -0.000192 -0.000658
(0.809) (0.000200) (0.000591)
Y 7 -2.983*** -0.000146 -0.000581
(0.922) (0.000156) (0.000530)
Y 8 -2.208** 1.90e-05 -0.000499
(1.052) (5.00e-05) (0.000449)
Y 9 -1.988** 4.87e-05 0.00134
(1.011) (6.16e-05) (0.00139)
0.Y_10 - - -
Constant 19.57 0.0228 0.00916
(16.95) (0.0226) (0.00885)
Observations 5,206 5,206 5,206
R-squared 0.031 0.003 0.002
Number of firmID 891 891 891
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Fig4
VARIABLES M_Return_lagl ROA lagl TobinsQ _lagl
0.Gearing_lagl - - -
ITA -0.239 -0.00144 -0.000832
(0.858) (0.00145) (0.000699)
ICF -0.494 -6.77e-05 0.000175
(0.647) (8.10e-05) (0.000140)
EBIT 0.0321 -4.39e-07 5.17e-06
(0.0284) (2.05e-06) (5.31e-06)
linv 0.188 4.06e-05 0.000310
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20.IND

30.IND

40.IND

50.IND

60.IND

70.IND

80.IND

90.IND

100.IND

20.region

0Y_1

Y 2

Y 3

Y_4

(0.150)
-3.242*
(1.963)

-2.013**
(0.861)
2. 27TH**
(0.843)
-1.927%*
(0.910)

(4.62¢-05)
-5.37e-05
(8.59¢-05)

-0.000350
(0.000357)
0.00132
(0.00133)
-0.000310
(0.000316)

(0.000228)
-5.78e-05
(6.15e-05)

0.000201
(0.00104)
-0.00149
(0.00107)
-0.000637
(0.000599)



Fig5

Y5 -2.816*** -0.000297 -0.000625
(0.852) (0.000302) (0.000576)
Y_6 -2.776*** -0.000245 -0.000580
(0.833) (0.000250) (0.000533)
Y 7 -3.058*** -0.000173 -0.000528
(0.967) (0.000180) (0.000491)
Y 8 -2.194** -1.80e-05 -0.000441
(1.108) (4.58e-05) (0.000406)
Y9 -1.938* 1.33e-05 0.00139
(1.032) (3.74e-05) (0.00142)
0.Y_10 - - -
Constant 17.48 0.0233 0.00774
(15.57) (0.0232) (0.00789)
Observations 5,236 5,236 5,236
R-squared 0.028 0.003 0.002
Number of firmID 893 893 893
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
1) ) ©)
VARIABLES M_Return ROA TobinsQ
LEV -101.0* -7.376 0.106
(54.29) (12.16) (2.699)
ITA -0.813 -4.334*** -0.216**
(1.716) (0.384) (0.0853)
ICF 3.898***  3.828*** 0.195%**
(1.209) (0.271) (0.0601)
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Fig 6

50

EBIT -0.0281 0.178*** 0.00760***
(0.0362) (0.00811) (0.00180)
Linv -0.460 0.0214 -0.0223
(0.355) (0.0795) (0.0176)
G 1.950***  0.366*** 0.0135
(0.510) (0.114) (0.0253)
Observations 5,142 5,142 5,142
R-squared -0.488 0.459 0.036
Number of firmID 799 799 799
(1) ) ©)
VARIABLES M_Return ROA TobinsQ
LEV -55.20* -3.241 3.401*
(30.64) (9.550) (1.976)
LEVsq -0.212* 0.0271 0.0140*
(0.118) (0.0368) (0.00761)
ITA -4, 727*** -4.107*** -0.311***
(0.670) (0.209) (0.0432)
ICF 4. 797*** 3.489*** 0.224***
(0.598) (0.186) (0.0386)
EBIT 0.000207 0.179%** 0.00745***
(0.0219) (0.00682) (0.00141)
linv -0.414* 0.0307 0.00698
(0.238) (0.0743) (0.0154)
g 0.348 0.496*** 0.0390
(0.409) (0.128) (0.0264)



Observations 4,588 4,588 4,588
R-squared -0.088 0.451 -0.166
Number of firmID 732 732 732

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

Fig7
(1) (@) ©) (4) () (6)
VARIABLES M_Return ROA TobinsQ M_Return ROA TobinsQ
LEV -4,942%** -2.252%** 0.213**
(1.389) (0.453) (0.0961)
LEVsq -0.0368 0.0334***  0.00365**
(0.0229) (0.00767) (0.00155)
ITA -5.169*** -4,122%** -0.338*** -4, 767*** -4.593*** -0.326***
(0.413) (0.134) (0.0291) (0.526) (0.128) (0.0316)
ICF 5.179*** 3.743*** 0.219*** 5.660*** 4,135*** 0.240***
(0.283) (0.0957) (0.0189) (0.349) (0.0936) (0.0219)
EBIT 0.0156 0.166*** 0.00639***  0.0358* 0.165*** 0.00809***
(0.0152) (0.00507) (0.00102) (0.0188) (0.00492) (0.00117)
linv 0.00978 0.168*** 0.00503 0.0291 0.176*** -0.00619
(0.146) (0.0475) (0.0101) (0.183) (0.0455) (0.0112)
g 0.841*** 0.308*** 0.0181 2.535%** 0.271*** 0.00862
(0.309) (0.106) (0.0203) (0.347) (0.0966) (0.0221)
Gearing 0.00351 -0.00799*** -0.00103***
(0.00509) (0.00134) (0.000317)
Gearingsq -6.27e-06 6.52e-06*** 1.04e-06**
(6.81e-06) (1.83e-06) (4.28e-07)
Constant 22.78%** 16.50*** 3.263*** 8.462 19.22%** 3.120***
(4.459) (1.368) (0.335) (5.877) (1.239) (0.333)
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Observations 4,688 4,688 4,688 5,236 5,236 5,236
Number of firmID 832 832 832 893 893 893

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

(Robust) (Robust) (Robust)
Fig 8
1) ) @)
VARIABLES M_Return_lagl ROA lagl TobinsQ _lagl
LEV lagl -6.030 0.00218 -0.00261
(6.662) (0.00228) (0.00200)
LEVsq -0.0241 -2.18e-06 1.84e-05
(0.0215) (4.23e-06) (2.13e-05)
ITA 0.413 -0.00201 -0.000961
(0.729) (0.00201) (0.000805)
ICF -0.667 -2.64e-05 0.000173
(0.727) (6.45e-05) (0.000143)
EBIT 0.0505* 1.96e-06 3.80e-06
(0.0276) (3.50e-06) (4.53e-06)
linv 0.168 3.75e-05 0.000369
(0.138) (4.76e-05) (0.000272)
g -1.299%** -0.000115 -9.33e-05
(0.397) (0.000141) (8.37e-05)
20.IND - - -
30.IND - - -
40.IND - - -
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50.IND

60.IND

70.IND

80.IND

90.IND

100.IND

20.region

0.Y_1

Y 2

Y 3

Y_4

Y 5

Y 6

Y 8

-1.956%*
(0.846)
-2.091%**
(0.781)
-1.829%*
(0.874)
-2.643%**
(0.765)
22,788+
(0.744)
-2.357***
(0.752)
-1.835%*
(0.934)

-0.000334
(0.000347)
0.00153
(0.00153)
-0.000291
(0.000304)
-0.000281
(0.000292)
-0.000248
(0.000257)
-0.000188
(0.000199)
1.20e-05
(5.85e-05)

0.000132
(0.00118)
-0.00176
(0.00126)
-0.000812
(0.000737)
-0.000807
(0.000715)
-0.000734
(0.000654)
-0.000650
(0.000589)
-0.000561
(0.000500)



Fig 9

Y9 -2.604*** 3.69e-05 0.00154
(0.958) (6.00e-05) (0.00159)
0.Y_10 - - -
Constant 11.03 0.0314 0.00995
(15.04) (0.0312) (0.00980)
Observations 4,667 4,667 4,667
R-squared 0.018 0.003 0.003
Number of firmID 829 829 829
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
(1) ) ©)
VARIABLES M_Return_lagl ROA lagl TobinsQ_lagl
0.Gearing_lagl - - -
Gearingsq -8.32e-06*** 8.80e-10 1.07e-10
(1.98e-06) (9.38e-10) (3.02e-10)
ITA -0.175 -0.00145 -0.000833
(0.856) (0.00145) (0.000700)
ICF -0.551 -6.16e-05 0.000176
(0.649) (7.58e-05) (0.000141)
EBIT 0.0327 -5.08e-07 5.16e-06
(0.0284) (2.13e-06) (5.30e-06)
linv 0.212 3.80e-05 0.000310
(0.149) (4.41e-05) (0.000228)
g -3.236* -5.43e-05 -5.78e-05
(1.961) (8.59¢-05) (6.15e-05)

54



55

20.IND

30.IND

40.IND

50.IND

60.IND

70.IND

80.IND

90.IND

100.IND

20.region

oY 1

Y 2

Y_3

Y_4

Y_5

Y 6

-2.072%*
(0.859)
-2.306%**
(0.842)
-1.999%*
(0.907)
22,876+
(0.851)
-2.834%**

-0.000344
(0.000351)
0.00133
(0.00133)
-0.000302
(0.000309)
-0.000291
(0.000296)
-0.000239

0.000201
(0.00104)
-0.00149
(0.00107)
-0.000636
(0.000597)
-0.000624
(0.000575)
-0.000579



(0.832) (0.000245) (0.000532)
Y 7 -3.102*** -0.000168 -0.000527
(0.966) (0.000175) (0.000490)
Y_8 -2.292** -7.66e-06 -0.000440
(1.107) (4.35e-05) (0.000404)
Y9 -2.026** 2.25e-05 0.00139
(1.032) (4.20e-05) (0.00142)
0.Y_10 - - -
Constant 17.23 0.0233 0.00775
(15.56) (0.0232) (0.00790)
Observations 5,236 5,236 5,236
R-squared 0.030 0.003 0.002
Number of firmID 893 893 893
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Fig. A
1)
VARIABLES M_Return
LEV 1.147
(1.233)
Constant 6.997***
(0.418)
Observations 16,812
R-squared 0.000

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The white test gives a chi2 of 0.92 and a p-value of 063.
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Fig. B

Correlation matrix

LEV ITA ICF EBIT  linv g
LEV 1
ITA 0.1557 1
ICF 0.0597 0.8964 1
EBIT  0.1493 -0.0189 0.0822 1
linv -0.0945 0.5806 0.492 -0.0208 1
g 0.0165 -0.1514 -0.1352 0.1546 -0.102 1
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Section 10: Appendix

ROA relationship with leverage
Yxt=ROA, blx = leverage

Hypothesis 1 (H1)
ROAxt = bo + b1LEVxt + b21TAxt + b31CFxt + b4EBITxt + bSlinvxt + b6gxt
+ ext equ (3.1)

Robust Test
ROAxt — 1 = bo + b1LEVxt — 1 + b2ITAxt + b31CFxt + b4EBITxt + b5linvxt
+ bé6gxt + b7i.IND + b8i.reg + b9i.Yr + axt + ext equ(3.2)

ROAxtiv*2 = bo + (b1 LEVxt = TTA) + b2ITAxt + b31CFxt + b4EBITxt
+ b5linvxt + bé6gxt + axt +ext (first) equ(3.3)

Second Hypothesis (H2)
ROAxt = bo + b1LEVxt + b1LEVxt? + b2ITAxt + b31CFxt + b4EBITxt + bSlinvxt
+ bé6gxt + ext equ(3.4)

Robust Test
ROAxtiv? = bo + (b1 LEVxt = TTA) + b1LEVxt? + b2ITAxt + b3 1CFxt + b4EBITxt
+ b5linvxt + bé6gxt + axt +ext (first) equ(3.5)
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Tobin’s Q relationship with leverage

Yxt="Tobin’s Q, blx = Leverage
H1: base model

TobinsQxt = bo + b1LEVxt + b2ITAxt + b3ICFxt + b4EBITxt + b5linvxt + bégxt
+ ext equ (4.1)

Robust Test
TobinsQxt = bo + b1LEVxt + b2ITAxt + b31CFxt + b4EBITxt + b5Slinvxt + bégxt
+ b7i.IND + b8i.reg + b9i.Yr + axt + ext equ(4.2)

TobinsQxtiv"2
= bo + (b1 LEVxt = TTA) + b2ITAxt + b3 1CFxt + b4EBITxt
+ bSlinvxt + bégxt + axt +ext (first) equ (4.3)

Second Hypothesis (H2)
TobinsQxtiv*2 = bo + (b1 LEVxt = TTA) + b1LEVxt? + b2ITAxt + b3 1CFxt +
b4EBITxt + b5Slinvxt + bégxt + axt +ext equ (4.4)

Market Return relationship with Gearing

Yxt = Market Return, bl = Gearing
H1

M_Return xt = bo + blGearingxt + b2ITAxt + b3ICFxt + b4EBITxt + b5linvxt
+ bé6gxt + ext equ (5.1)

Robust Test

MReturnXt — 1
= bo + blGearingxt — 1 + b2ITAxt + b3ICFxt + b4EBITxt + b5Slinvxt
+ bé6gxt + b7i.IND + b8i.reg + b9i.Yr + axt + ext equ(5.2)

Second Hypothesis (H2)
MgeturnXt = bo + b1Gearingxt + b1Gearingxtxt? + b2ITAxt + b31CFxt + b4EBITxt
+ b5linvxt + bégxt + ext equ (5.3)
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Robust Test

MReturn¥t — 1
= bo + b1Gearingxt — 1 + b1Gearingxtxt? + b2ITAxt + b3ICFxt
+ b4EBITxt + b5linvxt + bé6gxt + b7i.IND + b8i.reg + b9i.Yr + axt
+ ext equ(5.4)

ROA relationship with Gearing
Yxt=ROA, blyx= Gearing

H1

ROA xt = bo + blGearingxt + b2ITAxt + b3ICFxt + b4EBITxt + bS5linvxt
+ bégxt + ext equ (6.1)

Robust Test
ROAxt —1 = bo + blGearingxt —1 + b2ITAxt + b3ICFxt + b4EBITxt + bSlinvxt
+ bé6gxt + b7i.IND + b8i.reg + b9i.Yr + axt + ext equ(6.2)

Second hypothesis
ROA xt = bo + blGearingxt + blGearingxt? + b2ITAxt + b31CFxt + b4EBITxt
+ b5linvxt + bégxt + ext equ (6.3)

Robust Test

ROAxt —1 = bo + blGearingxt —1 + b1Gearingxt? + b2ITAxt + b31CFxt
+ b4EBITxt + b5linvxt + bé6gxt + b7i.IND + b8i.reg + b9i.Yr + axt
+ ext equ(6.4)

Tobin’s Q relationship with Gearing
Yxt=Tobin’s Q, blx= Gearing

H1

TobinsQxt = bo + blGearingxt + b2ITAxt + b3ICFxt + b4EBITxt + b5linvxt
+ bégxt + ext equ (7.1)

74



Robust Test
TobinsQxt — 1
= bo + blGearingxt —1 + b2ITAxt + b3ICFxt + b4EBITxt
+ bSlinvxt + bégxt + b7i.IND + b8i.reg + b9i.Yr + axt
+ ext equ(7.2)

Second Hypothesis (H2)
TobinsQxt = bo + blGearingxt + blGearingxt? + b2ITAxt + b3ICFxt + b4EBITxt
+ b5linvxt + bégxt + ext equ (7.3)

Robust Test

TobinsQxt — 1
= bo + blGearingxt — 1+ b1Gearingxt? + b2ITAxt + b3ICFxt
+ b4EBITxt + b5Slinvxt + bé6gxt + b7i.IND + b8i.reg + b9i.Yr + axt
+ ext equ(7.4)
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