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Abstract

This study aims to empirically investigate the association between degree of leverages,
operating and financial, and firm value in the context of India, one of big ten emerging
markets (Garten, 1997). This study examines this association for 231 manufacturing firms
listed in National Stock Exchange (NSE) in India over a period from 2001-2002 to
2010-2011. The independent variables, degrees of operating and financial leverage, and a
market price-based dependent variable, called price-earnings ratio as a proxy of firm value,
are taken to examine this relationship by using standard ordinary least square regression
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models at the levels of individual firm and portfolio of firms. The findings of this study show
a statistically significant negative relationship between firm value and degree of operating
leverage and a statistically insignificant relationship between firm value and degree of
financial leverage both at the levels of individual firm and portfolio of firms. Using the data
from a country like India, one of fastest growing emerging markets in the world, this study
provides an important insight on the effect of leverages on the firm value, the association
between independent accounting variables and stock price-based dependent variable, to the
practitioners, the scholars and the finance managers.
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1. Introduction

The appropriate and reliable accounting information in the financial statements are required
by the active investors to analyze the economic performance and value of a firm. The
usefulness of financial information to investors was assessed by the extensive studies on the
value relevance of accounting data (Papadaki & Siougle, 2007). Various empirical
examinations and theoretical models have investigated the real determinants of stock price.
Ball and Brown (1968) investigated the relationship between a stock price-based dependent
variable and a set of accounting variables often viewed as Capital market-based accounting
research (CMBAR). Habib (2004) investigates the quality of accounting information with
respect to stock price. The financial reports are unable to fulfill one of their primary
objectives if no association between accounting information and the market value of the
company is found (Beisland, 2009). Therefore, there is always of great interest for the
scholars and the practitioners to enquire about the impact of accounting numbers on the stock
price and this relationship is extensively explored in the literature of value relevance research.
An accounting number can be considered to be value relevant if it is helpful in explaining
value or returns over long windows (Holthausen & Watts, 2001). An accounting amount will
be value relevant only if the amount reflects relevant and reliable information to investors in
valuing the firms (Barth et al., 2001). Francis and Schipper (1999) reported that a statistical
relationship between financial information and stock prices or returns is to be established for
measuring the value relevance. There is a positive relationship between stock returns and debt
to equity ratio of the firms (Bhandari, 1988). Thus, debt to equity ratio is considered to be
value relevant. Dimitrov and Jain (2008) find that annual stock returns are significantly
associated with contemporaneous changes in financial leverage and, hence, changes in
financial leverage are value relevant. Habib and Azim (2008) find that firm-specific
economic variables are important determinants of the value-relevance of accounting
information. Thus, this study is an attempt to explore whether the market values the
accounting numbers of the firms. This study takes two accounting variables, degrees of
operating and financial leverage, to investigate their impact on value of the firm represented
by one of the market-based performance indicators, called price-earnings (hereafter, PE) ratio.
Moreover, the leverage becomes an important factor to design the structures of cost and
capital to entail reducing the overall cost of operations including financing costs to attaining
overall competitiveness by the firms operating in the manufacturing sector of India (Sharma,
2006) and it is also considered a leading factor to determine the firms' risk premium (Zimmer,
1990). A significant relationship between any fundamental variable and stock prices indicates
that this fundamental variable is a value-relevant (Trabelsi, 2013) as its use may lead the
value of firm close to its market value (Dumontier & Raffournier, 2002).

The main objective of this study is to empirically investigate the combined effect of degrees
of operating and financial leverage (hereafter, DOL and DFL) on the PE ratio, proxy for firm
value, for 231 National Stock Exchange (NSE) listed manufacturing firms in India. Since
much research studies in this topic have not been explored in the context of India, one of big
10 emerging markets (Garten, 1997) and listed as an emerging market by Dow Jones (2010),
Economist (2009), FTSE (2010), MSCI (2010) and Hoskisson, et al. (2000) in the study of
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Merchant and Allen-Ford (2012, pp.369). Therefore, our study claims to questioning this
relationship in the context of India. Two control variables, return on assets (Flatt &
Kowalczyk, 2008; Lee & Swenson, 2012) and firm size measured as sales (Shehata, 1991) of
the firms, that could affect firm value are also included in this study to determine the extent
of their impact in explaining the firm value. The standard ordinary least square regression
models at the levels of individual firm and portfolio of firms are performed to find the
empirical results.

The rest of the paper is organized as follows. The next section is described related literature
and hypotheses development. Section III explains the empirical test and design used in the
paper. The results and analysis are taken in Section IV, and finally, Section V concludes.

2. Literature Review and Hypothesis Development

Over a period of five decades, empirical investigation of the relationship between leverage
and firm value has always been of great interest for the scholars and practitioners around the
world. In 1958 Modigliani and Miller found that the value of any firm does not depend on its
capital structure in a perfect capital markets. In other words, the firm value is independent of
its leverage. Sarma and Rao (1969) employed Merton H. Miller and Franco Modigliani’s
model to a non-regulated industry and tested the MM hypothesis on the influence of debt on
the value of a firm and found the results in support of their hypothesis that “after allowing for
the tax advantage from the interest paid on debt, the value of a firm is independent of its
capital structure”. However, we take both the leverages (operating and financial) to test our
proposed hypotheses as only few studies have taken operating leverage as a determinant of
firm value. Azmat (2014) investigate the relationship between firm value and cash holdings
and find a concave relationship between firm value and cash holdings. The firms’ value and
financial leverage are significantly and directly associated (Sharma, 2006). Garcia and
Jorgensen (2010) reported that a trade-off (Dotan & Ravid, 1985; Trezevant, 1992) or a
U-shaped relation (Huffman, 1983; Prezas, 1987; Kale, Noe, & Ramirez, 1991) between
operating and financial leverage exists due to the interactions between investment and
financing decisions. The leverage causes a change in the volatility of stock returns (Christie,
1982; French, Schwert & Stambaugh, 1987; Schwert, 1989; Cheung & Ng, 1992 and Nishat,
2000).

Many empirical studies (Gahlon & Gentry, 1982; Mandelker & Rhee, 1984; Huffman, 1989;
Carlson et al. 2004; Zhang, 2005; Cooper, 2006; Garcia & Jorgensen, 2010) use DOL and
DFL to test their respective hypotheses in the context of developed markets. We take DOL
and DFL to empirically examine their impact on firm value in the context of India since the
structures of business organizations in the emerging or developing markets are different from
those in developed markets (Sarkar et al. 2008). Liquidity, taxation, stock market benchmarks,
and different transactions and accounting methods are some of the parameters where
international stock markets differ (Capital Markets in 2025, www.pwc.de). The process of
integration of emerging markets into world markets is incomplete though correlations
between developed and emerging markets have increased (Bekaert & Harvey, 2013).
Moreover, the replication of the depth of institutional liquidity, the kind of infrastructure and
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pools of human capital built by the developed markets organically is very difficult for
emerging markets (International Equity Markets, www.bauer.uh.edu). Furthermore, emerging
markets are heterogeneous in their level of development and environmental surroundings
(Bianchi, 2014). Thus, 'developed' and 'emerging' markets are realistically different in many
aspects including the structures of business organizations. An enormous scale of scholarly
interest in emerging market phenomenon in management discipline is found in a casual
review of academic literature on emerging markets (Merchant and Allen-Ford, 2012).

Mandelker and Rhee (1984) and Ang and Peterson (1984) were the pioneers to use the
time-series regression method for estimating DOL and DFL. Several studies (e.g. Huffman,
1989; DeYoung & Roland, 2001; Griffin & Dugan, 2003; Ho, Xu, & Yap, 2004; Garcia &
Jorgensen, 2010) used this method of estimation of DOL and DFL. However, a point-to-point
method has also been used extensively in the literature for estimating DOL and DFL (Garcia
& Jorgensen, 2010). The point-to-point approach estimates DOL and DFL as net fixed assets
to total assets ratio (Ferri & Jones, 1979; Mandelker & Rhee, 1984; Garcia & Jorgensen,
2010) and total debt to total assets ratio (Mandelker & Rhee, 1984; Garcia & Jorgensen,
2010), respectively. Our study takes the point-to-point approach to measure DOL and DFL.
Moreover, the study of Garcia and Jorgensen (2010) find similar results from both the
approaches. When making equity valuation decisions investors consider firms' fundamentals
as reflected in financial statements. However, which line item is more important for equity
valuation is an important consideration (Habib, 2010). Cheng and Tzeng (2011) explored the
impact of leverage on firm value and how does the firm financial quality influence this
impact of leverage on firm value? They find the positive relationship between leverage and
firm value when the firm financial quality is better. Kumar and Warne (2009) find two most
significant parametric determinants, variability in market price and corporate size, of PE ratio
in the context of Indian capital market. Anderson and Brooks (2006) find that the size of the
firm, the year in which PE ratio is measured and the industry effect are the most influencing
factors of firms' PE ratios. Sharma (2006) finds a significant correlation between firms' value
and financial leverage. A significant portion of the variations in PE ratios is explained by the
selection of firms based upon industry (Alford, 1992). PE ratio, first introduced in literature
by Graham and Dodd (1934) as a benchmark for equity valuation, has the application based
on the idea that earnings are related to value (Stefanis, 2005). There were of considerable
interests to be known about the behaviour of PE ratio overtime and the relative importance of
the factors influencing its behaviour (Beaver & Morse, 1978). Our study takes book values of
degrees of operating and financial leverage to investigate their influence over PE ratio to
value the firms as there is a maintained popularity of using PE approach to security/equity
valuation among practitioners and academics due to its simplicity (Pari, Carvell & Sullivan,
1989; Lie & Lie, 2002). An accurate measure of equity valuation is the PE ratio found in the
study of Alford (1992). With these arguments, an alternative hypothesis of this study is
proposed at firm level.

Hypothesis: At firm level, degrees of operating and financial leverage are associated with
firm value (PE ratio).
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Other than the main interest variables (DOL and DFL), there are some other firm-level
factors which could influence the firm value and these firm-level factors are to be controlled
to improve the explanatory power of interest variables. An essential aspect of a research into
a business activity must include the firm size (Zadeh & Eskandari, 2012). Al-Khazali and
Zoubi (2005) reported that accounting studies used size of the firms to explain differences
across firms in their methods of accounting and decisions related to corporate disclosures
(Jensen & Meckling, 1978; Deakin, 1979, Collins, Rozeff & Dhaliwal, 1981; Zmijewski &
Hagerman, 1981; Zimmerman, 1983; Hughes & Ricks, 1984; and Shehata, 1991). For
example, Shehata (1991) has used the total sales as firm size. Thus, it is important to include
firm size as a control variable in the study. The firm size is measured as logarithm [1] of
Sales. Moreover, this study also includes return on assets (ROA, hereafter) as a control
variable (Lee and Swenson, 2012) which could impact the firm value. ROA is measured as
Net operating profit after tax divided by Total assets. The study of Beaver et al. (1970)
reports a widely thought evident fact that large firms have low variability of risk and asset
returns than smaller firms in the literature. This means firm size and ROA should be included
in the study for improving the explanatory power of DOL and DFL. Thus, the hypothesis
proposed above is also examined the impact of DOL and DFL after controlling for firm size
and ROA.

Mandelkar and Rhee (1984) found measurement errors of variables at the level of individual
firm. Therefore, the portfolio-grouping procedures (Beaver et al. 1970; Black et al. 1972;
Fama & MacBeth, 1973) employed by Mandelkar and Rhee (1984) are used to reduce these
measurement errors of variables. Under this approach, the average values of interest variables
(PE, DOL and DFL) of total 231 sample firms are ranked in ascending order on the basis of
beta values [2] of each firm's common stock and every three firms from above rank order are
grouped together to form a portfolio. Since the same study period is used to perform the
grouping and cross-sectional regressions, there is a possibility of potential selection bias
(Mandelkar and Rhee, 1984). To correct potential selection bias, the beta values which are
significantly correlated (see Table 2) with the two independent variables (DOL and DFL) are
used as the basis of ranking to form portfolios. In the study of Mandelkar and Rhee (1984)
the explanatory power (R?) of the regression model increases at the portfolio level of the
firms. Therefore, the stated hypothesis is to be investigated further at the portfolio level of the
firms in anticipation of increased explanatory power (R?) of the regression model.

The next section will describe about the collection of data and estimation of dependent and
independent variables and the regression models to find empirical results of this study.

3. Empirical Test Design

The Prowess database created by the Center for Monitoring Indian Economy (CMIE) is used
to collect the data of required variables of the 10 Financial Years from 2002-2011 of 231
NSE listed manufacturing firms. The study of Sarkar, Sarkar and Sen, (2008) reports that
CMIE Prowess database has become the basis of several published empirical studies on the
Indian corporate sector (e.g., Khanna & Palepu, 1999; Sarkar & Sarkar, 2000; Bertrand,
Mehta & Mullainathan, 2002). The Financial Year from April 1 to March 31 of the following
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year is considered in India (Sarkar, Sarkar & Sen, 2008). Total sample of 231 firms for this
study is distributed across nine industries (Chemical, Diversified, Machinery, Food &
Beverage, Textiles, Transport Equipments, Non-metallic Mineral Products, Metal & Metal
Products and Miscellaneous) by the CMIE Prowess database. The NSE listed manufacturing
firms with the values of required accounting variables (Annual Sales, Net Operating Profit
after Tax, PE ratio, Fixed Assets, Total Debt, Total Assets, Stock Prices and Earnings per
Share) as on March 31 every year from 2002 to 2011 have been extracted from CMIE
Prowess database for estimating the dependent variable (PE ratio), the independent variables
(DOL and DFL) and the control variables (ROA and Firm size). Finally, the complete set of
data of 231 manufacturing firms distributed over nine industries has been taken to find the
results.

To test the proposed Hypothesis, a Model 1 is formulated to empirically examine the joint
impact of DOL and DFL on the PE ratio for the sample of 231 listed manufacturing firms.
The control variables, return on assets (ROA) and firm size, are also taken to form Model 2
for examining the association of control variables with firm value. We choose the
point-to-point approach (Ferri & Jones, 1979; Mandelker & Rhee, 1984; Garcia & Jorgensen,
2010) to measure book DOL and book DFL. Therefore, the ten year average ratio of fixed
assets to total assets is used to estimate the book DOL, and the book DFL is the ten year
average ratio of total debt to total assets [3]. Similarly, the ten year average of annual sales
and the ten year average ratio of Net operating profit after tax (NOPAT) to total assets (TA)
are used to measure firm size (logarithm of average Sales) and ROA of each firm,
respectively. Additionally, the 10-year average ratio of price-earnings (PE) of each firm is
included in the study to run these cross-sectional regression models.

Model 1: In(PE); =wo+w;(DOL); + @»(DFL); + €  (i=1-231)

Where, PE, DOL and DFL are price-earnings ratio, degree of Operating leverage and degree
of financial leverage, respectively.

Model 2: In(PE); =ag+4,(DOL); + %> (DFL); + sln(Sales); + 14 (ROA): + ¢;
(i=1-231)

Where, PE, DOL, DFL are Price-earnings ratio, Degree of Operating leverage, Degree of
financial leverage, respectively. ROA (Return on assets) = NOPAT / TA. Firm Size =
In(Sales).

To further examining the Model 1 we also use a portfolio-grouping procedures (Beaver et al.
1970; Black et al. 1972; Fama & MacBeth, 1973) employed by Mandelkar and Rhee (1984)
to reduce the errors-in-variables bias. Under this approach, the average values of PE, DOL
and DFL of total 231 sample firms are ranked in ascending order on the basis of ten year
average value of Beta of each firm and every three firms [4] from above rank order are
grouped together to form a portfolio. This means the first three firms form portfolio 1, the
next three firms form portfolio 2 and so on. Thus, a total of 77 portfolios are formed for 231
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firms and the regression Model 3 is to be performed for finding the empirical results. To have
the optimum number of portfolios in the regression Model 3, three firms in each portfolio
have been considered. The portfolio of four firms (Huffman, 1989) and five firms
(Mandelkar and Rhee, 1984) could also be considered.

Model 3: In(PE), =uo+pu; DOL,+u; DFL,+8,,  (p=I1-77)

Where, PE ,, DOL, and DFL,, are the portfolio (p) means of eachportfolio respectively. ap

1s the error term.

4. Results and Analysis

Under this section, we present results and discuss the findings by tabulating Table 1, Table 2
and Table 3. Table I presents comparison of means of PE ratio, DOL, DFL, ROA, Sales and
Beta for 231 sample firms distributed over nine industries. Table 2 depicts the correlations
among the variables under study. Finally, Table 3 presents the results of the proposed
hypotheses formulated in regression models (Model 1, 2 & 3).

We assign the codes from one to nine to the total sample of 231 firms distributed over nine
industries. Table 1 presents comparison of means of PE ratio, DOL, DFL, ROA, Sales and
Beta across nine industries. The findings from the results of Table 1 indicate that there are
significant differences among group means of DOL, DFL, ROA, Sales and Beta across
industries. This means there is a significant variation in the values of accounting variables
across industries. However, an insignificant difference among group means of PE ratio across
industries is found. This suggests that industry-wise PE ratio does not vary with the variation
in any of accounting variables under study.
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Table 1. Comparison of Means across Nine Industries

A\ M acrot h in k Asian Journal of Finance & Accounting

Sum of | Degree of | Mean F-Statistic Sig.
Squares freedom Square
(df)
PE ratio Between Groups 3.854 8 482 0.973 458
Within Groups 109.932 222 495
Total 113.786 230
DOL Between Groups 0.584 8 .073 3.486 .001*
Within Groups 4.645 222 021
Total 5.229 230
DFL Between Groups 0.534 8 .067 2.243 025%*
Within Groups 6.603 222 .030
Total 7.137 230
Sales Between Groups 28.246 8 3.531 1.799 Q7 8%#*
Within Groups 435.692 222 1.963
Total 463.939 230
ROA Between Groups 0.477 8 .060 10.566 .000*
Within Groups 1.253 222 .006
Total 1.730 230
Beta Between Groups 1.160 8 145 2.798 .006*
Within Groups 11.501 222 .052
Total 12.661 230

* significance levels at the 01 per cent; ** significance levels at the 05 per cent, *** significance levels at the 10

per cent.

The correlation matrix is presented in Table 2 for the variables under study. In Table 2, there
is significant negative correlation between log of PE and DOL and log of PE and DFL. This
means degrees of operating and financial leverage adversely affect the PE ratio. No
significant correlation is found between log of PE and ROA. However, there is a significant
positive correlation between log of PE and firm size (log of sales). Therefore, it is expected
that size of the firm could impact the price-earnings ratio but it may not be affected by ROA.
This indicates the price-earnings ratio of firms operating in manufacturing sector in India
could significantly be captured by DOL, DFL and firm size. Moreover, a significant positive
correlation is found between DOL and DFL, the independent variables. Thus, any increased
(decreased) investments in fixed assets can also increase (decrease) the total debt of the firms
since we measure DOL (the ten year average ratio of net fixed assets to total assets) and DFL
(the ten year average ratio of total debt to total assets). However, the problem of
multicollinearity [5] does not seem to exist even though independent variables (DOL and
DFL) are highly correlated. The beta values of the firms are also significantly correlated with
DOL and DFL. Thus, the portfolio regression Model 3, formed on the basis of beta values, is
expected to improve its explanatory power as compared to regression Model 1 and Model 2.
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Table 2. Correlation (Pearson) matrix

In(PE) DOL DFL In(Sales) ROA Beta
In(PE) 1.000 -0.213* -0.188* 0.117** -0.007 -0.078
DOL 1.000 0.488* 0.024 0.088 0.155%*
DFL 1.000 -0.071 -0.084 0.282%*
In(Sales) 1.000 0.033 0.219%*
ROA 1.000 -0.153*
Beta 1.000

* significance levels at the 01 per cent; ** significance levels at the 05 per cent, *** significance levels at the 10

per cent.

in Table 3, the cross-section regression models run for 231 firms estimate the regression
coefficients (t-statistic) for the predicted variable (PE ratio). The regression coefficient
(positive or negative) signs are predicted for the relationship between a predicted variable
(PE ratio) and each explanatory variable (DOL, DFL, ROA and Firm Size) based upon the
correlations among variables under study as presented in Table 2. All models are found
statistically fit on the basis of the values of F-statistic and Prob(F-statistic) presented in Table
3 (Model 1: 6.582, p<1%; Model 2: 3.973, p<1%; Model 3: 2.773, p<10%). The Model 1
indicates that DOL has a statistically significant (p<.05, -0.739) negative association with PE
ratio. However, insignificant (p>.10, -0.444) negative association is found between DFL and
PE ratio. Thus, DOL has a significant impact on the firm value but DFL does not impact the
firm value. Further, the results of Modéel 2 shows that the control variables, ROA and firm
size, have a statistically insignificant association with the PE ratio. This means that DFL,
ROA and firm size have no impact on the firm value. However, a statistically significant
negative (p<.05, -.741) impact of DOL on the firm value in Model 2 support the results of
Model 1. In order to further check the robustness of Model 1 and Model 2, a
portfolio-grouping approach is adopted and 77 portfolios (¢three firms in a portfolio for 231
firms) are formed in ascending order based upon the beta values of 231 sample firms in
Model 3. The results of Model 3 indicates the consistency in the results, significant
association between DOL and firm value and insignificant association between DFL and firm
value, found in Model 1 and Model 2. Besides, as expected the explanatory power of Model 3
(R*=7%) is slightly higher than the Model 1 and Model 2. However, the expected results are
not found if portfolios are formed on the basis of four firms and five firms for 232 firms (58
portfolios of four firms each) and 230 firms (46 portfolios of five firms each), respectively. It
happens due to less number of portfolios in regression Model 3. Thus, the findings partially
support our empirical investigation that DOL impacts firm value; thereby DOL is valued by
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the investors at the levels of individual firm and portfolio of firms. Since DFL has no impact
on firm value, therefore this shows that firm value is independent of the capital structure
(portion of total debt in total assets) of the firms which is consistent with the MM hypothesis

that "The market value of any firm is independent of its capital structure" (Modigliani and
Miller, 1958).

A\\ M acrot h in k Asian Journal of Finance & Accounting

Table 3. Results from regression models

Model 1: In(PE); =g+ w;(DOL); + w ,(DFL); + €, (i=1-231)

Model 2: In(PE); =+ A;(DOL); + 1, (DFL), + A ;In(Sales); + 1., (ROA),

téi
(i=1-231)
Modd 3: l}’l(PE)p = Uo + 2% DOLP + )25, DFLp + 8p , (p=1-77)
Dependent Variable: PE ratio
Coefficient Estimate (t-statistic)
Variable Predicted Sign Model 1 Model 2 Model 3
Intercept 2.845% 2.365* 3.144*
(24.557) (7.397) (13.416)
DOL - - 0.739%* - 0.741%* - 1.524%*
(-2.146) (-2.133) (-2.084)
DFL - -0.444 -0.414 0.010
(-1.5006) (-1.391) (0.017)
In(Sales) + 0.052
(1.639)
ROA -- -0.043
(-0.081)
R’ 0.055 0.066 0.070
F-statistic 6.582 3.973 2.773
Prob(F-statistic) 0.002 0.004 0.069
Sample firms 231 231 231

* significance levels at the 01 percent; ** significance levels at the 05 per cent, *** significance levels at the 10

per cent. Figures in parentheses are t-values.
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5. Conclusion

The empirical results and discussion of this study partially support the hypothesis that DOL
and DFL do impact the firm value. DOL does significantly adversely affects the firm value
over long windows; however DFL and firm value are not associated. Interestingly, both DOL
and DFL are significantly negatively correlated with the firm value (see Table 2). Moreover,
controlling for firm size and ROA does not affect the results of the study and both control
variables do not explain the firm value. Our findings remain intact even after a well
established portfolio-grouping approach is used to find the empirical results of the study.
Thus, investors consider DOL an important accounting number in valuing the firms at
marketplace. Our empirical results also indicate that firm value is independent of its capital
structure (portion of total debt in total assets) as DFL does not impact firm value. No
significant difference in PE ratio, proxy of firm value, of 231 sample firms distributed over
nine industries is found though they are significantly different in terms of size (annual sales),
profitability (ROA) and degree of leverages (see Table 1). This study is an addition to the
literature of Capital market-based accounting research (CMBAR) which studies the
association between stock price-based dependent variable and accounting variables in Indian
context. The association between degree of leverages and stock risk and returns could be
explored in the context of emerging or developing markets. Besides, the same study could be
revisited in the context of under-developed markets to reexamine the reliability in the
findings of this study.

End Notes
[1] Logarithm transformation for symmetrical and normal distribution of data.

[2]  The market model approach (Mandelkar and Rhee, 1984) is used to estimate the beta
values of each firm's common stock with 10 years of monthly data.

Riy= i+ Bi Ry + ui i=1-231,t=1-120

Where, R; and R;, = The monthly rates of return in month t on a common stock
and an Market Index (NSE Nifty 50);

ai , fi = The intercept and slope coefficient representing the Beta Values,
respectively.

[3] Note that Garcia and Jorgensen (2010) use the five-year average ratio of fixed assets to
total assets is used to estimate the book DOL, and the Book DFL is the five-year average
ratio of total debt divided by total assets. Mandelker and Rhee (1984) use these two ratios,
ratio of fixed assets to total assets and ratio of total debt to total assets, as the instrumental
variables for DOL and DFL, respectively.

[4] Note that Huffman (1989) and Mandelkar and Rhee (1984) were used portfolio of four
stocks and five stocks, respectively.

[5] Based upon the values of Variation inflation factor (VIF) in each Model.
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