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DYNAMICS OF FIRM’S MARKET VALUE, CAPITAL 

STRUCTURE AND RISK 
 
ABSTRACT Since the literature started to relax the Modigliani and Miller (1958) 
assumptions, the existence and significant effects of factors of market imperfections (i.e., 
agency costs, asymmetrical information, corporate taxes, bankruptcy costs, transaction 
costs, and firm characteristics) have become a reality in today’s capital markets. This 
paper examines the dynamic relationships between changes in firm’s capital structure and 
their effects on firm’s market value under the prevalence of three different levels of 
systematic risk; high, medium, and low. The underlying assumption is that when a firm 
changes its capital structure, it actually changes the relative position and the market 
values of its capital suppliers’ securities holdings resulting in changes in the degree of 
systematic risk the firm is exposed to. 

As for the effects of the risk factor, other studies in the literature included the risk 
factor as one of the factors/determinants of firm’s capital structure. This means that the 
other studies (1) could not show but the static effects of risk, (2) mix up the effects of low 
risk securities and high risk ones.  As for the determinants of capital structure, the paper 
examines a comprehensive number of factors that have been examined or pointed out in 
the literature. 

The paper utilizes the properties of partial adjustment model where the desired (or 
target) level of market value is adjusted according to both of the changes in actual market 
values and changes in firm’s capital structure. The model captures the potential 
influences of changes in firm’s capital structure on its market value, as well as the nature 
of the adjustment process that affects firm’s market value under three risk levels. 

The results indicate that (1) under the three levels of systematic risk, firms are 
concerned with adjusting market value to a target level, (2) a positive relationship exists 
between long, rather than short, term debt and market value, which supports the relevance 
theory of capital structure, thus indicates a financial agency-signaling effects. 
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I. Introduction 

The objective of this study is to show the dynamic relationships between changes in 
firm’s capital structure and their effects on firm’s market value under the prevalence of 
different regimes of financial systematic risk. The existence of risky securities is a reality 
in today’s financial markets. Therefore, when a firm changes its capital structure, it 
actually changes the relative position and the market values of its capital suppliers’ 
securities holdings. Accordingly, to the extent the capital suppliers are interested in their 
securities’ market value, the firm’s market value changes. These changes may result in 
changes in the degree of systematic the firm is exposed to. 

The two dimensions considered in this paper are changes in firm’s capital structure 
and its market value. The interface between both of them can affect the degree of risk the 
firm is exposed to. By taking into account the subfactors that can affect or determine the 
firm’s optimal capital structure, this study is to show the combined effects of the capital 
structure irrelevance theory (Miller, 1977) and the tax shelter-bankruptcy cost hypothesis. 
Furthermore, this paper attempts to provide one criterion, which is the firm’s market 
value, for making any changes in firm’s capital structure.  

Since the literature started to relax the Modigliani and Miller (1958) assumptions, the 
existence and significant effects of factors of market imperfections have become a reality 
in today’s capital markets (Kraus and Litzenberger, 1973; Scott, 1976; and Kim, 1978). 
These factors are such as agency costs, asymmetrical information, corporate taxes, 
bankruptcy costs, transaction costs, and firm characteristics that differ from firm to 
another, and from time to time. The effects of these factors are discussed and 
experimented in this paper. In fact, factors of market imperfections come in between the 
two dimensions mentioned above: firms’ capital structure and firm market value. They 
are discussed to further clarify the dynamic relationship between these two dimensions. 
The market value criterion provides a positive role to firm’s manager to lessen the agency 
problems with outsiders. By strengthening the firm’s market value, the capital suppliers 
will be benefiting including the managers themselves. In this sense, the relationship 
between firm’s capital structure and its market value can provide a reward to the manager 
on the basis of competence while signaling through finance the framework of choice 
faced by the managers (Ross, 1978). 

The market value criterion provides a positive role to firm’s manager to lessen the 
agency problems with outsiders. By strengthening the firm’s market value, the capital 
suppliers will be benefiting including the managers themselves. Therefore, the 
relationship between firm’s capital structure and its market value can provide a 
monitoring function to such models of incentive-signaling-financial with agency 
relationships. Consequently, the problems of moral hazard and adverse selection can be 
avoided to some extent (Darrough & Stoughton, 1986). By enhancing firm’s market 
value, the manager is in position to clarify his/her actions to the outsiders, thus mitigating 
the problem of moral hazard.1 At the same time, it is unlikely for the manager to adverse 

                                                 
1 The moral hazard problem can not be completely solved if the manager him/her self is benefiting from 

enhancing the firm’s market value, e.g., if he/she is one of the investors. 
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a financing choice that can weaken the firm’s market value.2 Therefore, the relationship 
between firm’s capital structure and its market value can provide a monitoring function to 
such models of incentive-signaling-financial with agency relationships. This is one of the 
research questions opened by Ross (1978). In sum, as this paper focuses on the 
relationship between firm’s capital structure and its market value, it provides further 
search for empirical regularities under the conditions of risk that have become a matter of 
reality in the world’s financial markets. 
  This paper utilizes partial adjustment model where firm’s market value is 
characterized as partial adjustment to both of target market value and changes in the 
determinants of capital structure. Therefore, the model captures the potential influences 
of changes in firm’s capital structure on its market value, as well as the nature of the 
adjustment process that affects firm’s market value. 
 The paper is organized as follows. Section II discusses the theoretical 
underpinnings of the relationship between firm’s capital structure and market value. The 
general orientation in this section is to show that changes in capital structure have a 
signaling effect, which affects firm’s market value. Section III outlines the research 
variables/proxies examined in the study. Section IV describes the nature and sources of 
data used in the study in addition to a description and the procedures of the econometric 
model used for the analysis. Section V and VI describe the results and a discussion of the 
analysis respectively. Section VII concludes. 

II. Capital Structure, Market Value and Financial Agency- Signaling Theory 
The literature on the theory and practice of capital structure is extensive. It has been 

trying to give answers to what are the factors that affect the decisions to change firm’s 
capital structure and once it is changed, what are the effects of those changes on other 
firm’s decisions. Changes in capital structure bring about changes in the relative position 
and/or power of capital providers (e.g., stockholders and debtors). When they are aware 
enough of the effects of changing capital structure, they presumably react accordingly. 
This is the focal point of the theory of signaling. Masulis (1983) studied the relationship 
between changes in capital structure and firm value. The two forms of capital structure 
change he considered were the issues exchange offers and recapitalization. The results 
indicate that both stock prices and firm values are positively related to changes in debt 
level and leverage. This evidence is consistent with models of optimal capital structure 
and with the hypothesis that debt level changes release information about changes in firm 
value. 

The theory of signaling states that information asymmetry between a firm and 
outsiders leads the former to make certain changes in its capital structure. Ross (1977), 
Myers & Majluf (1984) and John (1987) have shown that under asymmetric information, 
firms may prefer debt to equity financing. In other cases, the asymmetric information 
may leave corporate insiders with a degree of residual uncertainty leading to the pecking 
order effect, i.e., the relative preference of equity financing (Noe, 1988). In terms of 
signaling, Noe indicated that the average quality of firms financed with debt is always 
higher than those opting for equity financing. That is, changes in firm’s capital structure 
release positive information and feedback concerning the quality of the issuing firm. The 

                                                 
2 This choice is limited by the extent to which the manager has financial interests in the firm. For example, 

if personal interests are not there, he/she may take certain actions that benefit others toward whom he/she 
cares. 
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outcome of the prevailed information asymmetry is that outsiders do not know quite 
enough and/or accurate information about the firm’s future decisions. As a result, the 
market value of a firm, as seen by outsiders, reflects the ‘average’ quality of the firm 
(Brealey et al., 1977). This may lead the firm to make certain changes in its capital 
structure to send certain signals to the outsiders concerning its quality. 

The central point in the literature is the theory of optimal capital structure. In the early 
beginnings, Modigliani and Miller (1958) presented their first model of firm capital 
structure that assumes that the market value of a firm is independent of its capital 
structure. They based that relationship on certain assumptions (e.g., market 
imperfections) that include the absence of taxes; transaction costs, and bankruptcy costs 
which are called the irrelevance proposition. Stiglitz (1969), Hamada (1969), Mossin 
(1969) and Fama and Miller (1972) have reached part of Modigliani and Miller’s (1958) 
conclusion that the value of the firm would be invariant to its capital structure even when 
there is a positive probability of bankruptcy, but only as long as there are no transactions 
costs associated with bankruptcy. However, they [Miller and Modigliani (1966)] 
presented another model as a criterion of the optimality phase of capital structure. The 
model has shown a positive relationship between the value of the firm and its leverage 
due to a debt tax shield effect. Other research such as Robichek and Myers, 1966; Baxter, 
1967; Kraus and Litzenberger, 1973; Scott, 1976; Brennan and Schwartz, 1978; Chen, 
1979 and Chen and Kim, 1979, have shown the effects of bankruptcy costs and tax 
deductibility of interest payments on firm’s capital structure and its market value. The 
conclusion they have reached is that firm’s capital structure will affect the value of the 
firm. Therefore, firms that seek to maximize value may choose optimal capital structures 
consisting of both debt and equity. 

Some research has shown the association between changes in firm value and changes 
in its capital structure. Boness et al., (1974), Kim et al., (1977) and Masulis (1980) found 
significant relationships between leverage changes and stock price changes. Taggart 
(1977) developed a model of corporate financing patterns that shows the effects of the 
market value of firm’s securities on its capital structure. He reached a conclusion that 
movements in the market values of long- term debt and equity are important determinants 
of corporate security issues. Myers (1977) found a positive association between part of 
firm’s capital structure, e.g., debt financing, and profitability measured in terms of 
expected future value of the firm’s assets. Harris & Raviv (1990) developed a model that 
incorporates the firm’s market value to show that investors use information about the 
firm’s prospects to decide whether to liquidate the firm or continue current operations. 
Their results show that leverage-increasing changes in capital structure are accompanied 
by increases in firm value. Kjellman & Hansen (1995) provided another evidence on the 
relationship between capital structure and firm value where they found that most of the 
listed firms in Finland seek to maintain a target capital structure in order to maximize 
firm value by minimizing the costs of prevailing market imperfections. 

The relationship between firm’s market value and risk can be related to the agency 
theory and financial signaling. In corporate finance, an agency problem arises because of 
the existence of monitoring costs, dispersed ownership (including the free-rider problem), 
and conflict of interests between stockholders and bondholders (Jensen & Meckling, 
1976; Fama, 1980; Fama & Jensen, 1983a,b; Eisenhardt, 1989). The firm’s decisions to 
change its capital structure can result in an agency problem, which may increase the 
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degree of the firm’s risk. According to the agency theory, stockholders capture 
investment returns above those required to service debt repayments and other liabilities 
and at the same time have limited liabilities when returns are insufficient fully pay 
debtholders. Therefore, stockholders prefer high-risk projects, in conflict with 
bondholders’ preferences. Barnea et al., (1981) Leland and Toft (1996) argue that using 
short-term debt reduces this agency conflict, thus reducing the associated degree of risk. 
Green (1984) goes a long with the same idea arguing that convertible debt can 
circumvent this agency problem (or asset substitution problem) that arises when firms 
accept projects that are riskier than bondholders would prefer. These works indicate that a 
firm can make certain changes to its capital structure to deal with some agency problems. 
In the agency relationships, it is very hard and costly for the outside claimants to monitor 
and influence firm’s actions by insiders. Masulis (1980, 1983), Mikkelson (1985) and 
Cornett & Travlos (1989) studied the effects of changing firm’s capital structure on stock 
prices. They provide evidence that suggests that announcements of debt-for-equity 
exchange offers lead to abnormal stock increases, while equity-for-debt- exchange offers 
lead to abnormal stock price decreases. These findings indicate that changes in capital 
structure affect the firm’s systematic risk. This shows the necessity for examining the 
effects of risk levels when studying the relationship between changes in capital structure 
and market value in this study. 

Information asymmetries between managers and investors imply that external funds 
are undervalued in relation to the degree of asymmetry (Myers & Majluf, 1984; Myers, 
1984). Therefore, the prevailed asymmetric information between firm’s insiders and the 
outsiders may cause a distortion in its market value. To overcome the undervaluation 
effect, a relationship between firm’s capital structure and its market value must be 
developed. This relationship lessens the degree of information asymmetry as long as 
changes in capital structure are positively associated with increases in the firm’s market 
value. In this sense, firms may not need to maintain financial slack to avoid the need for 
external funds. This necessitates the firm’s insiders to take some actions as signals to the 
market. These actions such as changing its capital structure (debt/equity ratio), the terms 
of the financial contracts which accompany the outsiders claims, the cash flow policy, the 
dividend policy, the investment policy, or combination of all (Ross, 1977; Brealey et al., 
1977; Heinkel, 1982; Harris & Raviv, 1985; Darrough & Stoughton, 1986; 
Constantinides & Grundy, 1986; Viswanathan, 1986; Ambarish & Williams, 1987; 
Brennan & Kraus, 1987; Williams, et al., 1996). In the financial signaling models, the 
relationship between firm’s capital structure and its market value is eventual. That is, the 
ultimate objective of the firm’s insiders is to enhance its market value to solve the agency 
problems (i.e., minimize the agency costs) associated with the prevailed asymmetric 
information. In this case, the agency problems result in hidden information in which 
firm’s insiders have private information not revealed to outsiders (Arrow, 1985). 
Consequently, in terms of financial signaling, when insiders are trying to raise external 
finance by selling securities, they have to signal to outsiders the expected value of the 
their holdings. Since insiders must ultimately bear all agency costs, that situation 
describes a ‘financial agency-signaling model,’ in which insiders choose their firm’s 
capital structure to minimize agency costs and, at the same time, enhance its market 
value. McConnell & Muscarella (1985) and John (1987) have reached an implication that 
firms which have precommitted to invest in their projects either through contractual 
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restrictions or through announcements of capital expenditure plans should elicit positive 
stock and bond prices increases. This means that firms’ capital structure should be altered 
according to the best market value of the firm’s securities. As changes in firm’s 
securities’ prices imply changes in its market value, some works have studied the 
relationship between issuing securities and the current or prospected prices. Stein (1992) 
argues that if firms privately know that their stock is undervalued, they prefer to avoid 
issuing equity, instead they use convertible debt as backdoor equity. Loughran & Ritter 
(1995) showed evidence that firms issue stocks when their firm’s stock prices have 
recently increased. This conclusion implies that a change in firm’s capital structure is 
most likely to affect its market value. Informational asymmetry plays an important role in 
changing firm’s capital structure. Lucas and McDonald (1990) studied the effects of 
information asymmetry on the desire to issue equity, thus changing firm’s capital 
structure. They found that if a firm’s stock price is under valued due to informational 
asymmetry, the firm delays issuing until after an information release of good news and 
the ensuing increase in stock price. 

Heinkel (1982) developed a signaling equilibrium model showing that investor 
expectations about individual firms do depend upon the capital structure of the firms. 
John (1987) describes the signaling effect of firm’s capital structure that outsiders depend 
on their conjectures about the relationship between firm’ actions, i.e., capital structure 
and true market value, to bid competitively for firm’s securities. In turn, insiders in each 
firm respond to the resulting pricing functions for firm’s securities and pick the financing 
package which maximizes their personal benefits. If a state of competitive signaling 
equilibrium exists (Riley, 1975), outsiders can then distinguish between firms through the 
capital structures selected optimally by their insiders. Moreover, the signaling effect of 
firm’s capital structure and its relation to the market value can limit insiders’ 
opportunistic behavior. Firms’ managers would choose the financing package (or capital 
structure) that enhances the value of the outsiders’ holdings. Heinkel (1982) indicated 
that capital suppliers attempt to design financing mixes of debt and equity that eliminate 
the adverse incentives of insiders and correctly price securities. Moreover, his model 
shows that the amount of debt used by a firm is monotonically related to its unobserved 
true value. This means that if a positive relationship between firm’s capital structure and 
its market value exists, then a financial agency-signaling equilibrium can exist in which 
outsiders can correctly distinguish among firm’s conditional upon insiders’ optimal 
capital structures, anticipate insiders’ subsequent private actions and then pay correct 
prices for all corporate securities. Hovakimian et al., (2001) find that firms issue equity 
after stock price increases. This implies simultaneous changes in the firm’s capital 
structure and its market value. 

Moreover, the firm can use its capital structure to signal the prospects of its 
investment decisions and growth opportunities thus support and enhance its market value. 
The literature implies that firm’s investment decisions are one of the determinants of 
growth opportunities. In this sense, Myers (1977), Froot et al., (1993) and Graham (1996) 
indicate that investment decisions, especially among growth firms, are inversely related 
to the presence of long-term debt in a firm’s capital structure. For example, shareholders 
may underinvest and pass up positive NPV projects if they perceive that the profits will 
be used to pay off existing debtholders. In addition, the firm’s need to maintain financial 
flexibility to avoid the costs of underinvestment. In sum, these works indicate that a firm 
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can plan and use its capital structure to exploit growth opportunities, avoid the problem 
of underinvestment and thus enhance its market value.  

 The issue of financial agency-signaling and the information asymmetry involved 
in the agency theory can be joined together to address a pattern of uncertainty resolution. 
That is, John’s study (1987) provides answers to the patterns of the timing of uncertainty 
resolution. In the present study, the dynamic characteristics between capital structure and 
market value are examined using the dynamic characteristics of the partial adjustment 
model (including the time lags and target variables). This provides insights concerning 
how the timing of uncertainty resolution can be planned accordingly. The pattern of 
uncertainty resolution considered in the study is what happens when firm insiders know 
privately the prefinancing effects (i.e, targets for debt/equity ratio) and the post financing 
effects (e.g., observed risk and market value). It is obvious that the true nature of this 
pattern entails agency-signaling effects in which the firm’s insiders try to signal its value 
by changing its target capital structure settings (using mix of debt as well as equity). 

III. Research Variables and Proxies 
Dependent variable 

The dependent variable is firms’ market value (MV) defined as the number of 
shares outstanding times the current closing price per share on the date of financial 
statement preparation. This variable is to measure firm’s adjustment to a target value; 
therefore it is measured as the changes in Market value ( )1-ttt MVMVMV −=∆ . 
Independent variables 

The change in firm’s capital structure is measured by the Debt ratio (Total 
debt/Total Assets), which is split into its two main components: long-term debt and short-
term debt.3 The signaling effect of debt on firm’s market value is measured by taking into 
account that the amount of changes in market value in a certain period [(t) – (t-1)] is 
affected by the amount of changes [(t) – (t-1)] in debt in the same period. The changes in 
long-term debt ratio is denoted to as )LTDRLTDR(LTDR 1-tt−=∆ . The changes in short-
term debt ratio is denoted to as )STDRSTDR(STDR 1-tt−=∆ . The literature provides 
reasoning to that split. First, Marsh (1982) argues that small firms may rely on bank loans 
rather than long-term debt because of floatation costs and problems of access to capital 
market. Second, Van Horn (1977) and Myers (1977) give justification that firms tend to 
match the maturity of their assets and liabilities. This means that long-term debt must be 
associated with fixed assets and short-term debt must be associated with current assets. 
Third, Myers et al., (1977) argue that if firms are not certain about future inflation rates, 
they tend to rely on short-term interest rate debt. 
 According to the agency theory, we test the hypothesis that under high degrees of 
systematic risk, there is a positive relationship between firm’s debt and its market value, 
and the vice versa under medium and low degrees of systematic risk. The main 
proposition in this regard is that, under high systematic risk, debt helps to resolve the 
agency conflicts between firm’s managers and shareholders. 

                                                 
3 The debt ratio is measured in book rather than market value. Two studies have presented theoretical and 
empirical justification for the use of book value. Myers (1977) argues that the debt book value is related to 
the value of assets in place. Taggart (1977) finds that there is very little to choose between the book and 
market value formulations. 
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Control variables 
 The control variables refer to the factors that affect firm’s debt policy. The 
relevant literature on the determinants of capital structure provides number of factors that 
have been examined or even pointed out. It has been realized that the number of factors 
differs from one study to another. Nevertheless, most of the studies focus on pre-
examined determinants of capital structure with new methodological treatment in every 
study. The disagreement on the factors affecting firm’s capital structure does not provide 
a complete picture on that issue. Therefore, this study examines as a comprehensive 
number of determinants of capital structure as possible. Some determinants could not be 
included due to the lack of relevant data. Table (1) summarizes the capital structure 
determinants examined in this study, the ratio(s) or proxy for each determinant, the 
previous studies related to each determinant, and the expected relationship between each 
determinants and the firms’ market value.

 9



Table (1) 
List of the factors examined in the study. The ‘Expected Relationship’ denotes to the expected sign of the formulated hypothesis. The ∆ is measured as for all 

variables except for * . 
1)-(t-(t)

)tDR1t
*DR(DR −+=∆

Factors 
(Determinants 

of Capital 
structure) 

Variables 
(Ratio/Proxy) 

 
Theoretical/Empirical underpinnings 

Expected 
Relationship 

Target Debt 
Ratio4 

1tDE +  Debt-equity ratio in a next period 
(Marsh, 1982; Auerbach, 1985; Graham & Harvey, 2001) 

 

 *DR∆  An indicator to the relationship between actual and optimal (target) capital 
structure (Castanias, 1983; Shyam-Sunder & Myers, 1999; Ozkan, 2001) 

Negative 

Average 
Industry 
Leverage 

AVGDR∆  An indicator to the average leverage level of other firms in the same industry 
(Bowen et al., 1982; Castanias, 1983) 

Positive 

Structure of 
Tangible 
Assets 

tFATA (Ratio of Fixed Assets/Total 
Assets) 

An indicator to the structure of tangible assets (Martin & Scott, 1974; Galai & 
Masulis, 1976; Jensen & Meckling, 1976; Schmidt, 1976; Myers, 1977; Scott, 
1977; Smith & Warner, 1979; Ferri & Jones, 1979; Grossman & Hart, 1982; 
Myers & Majluf, 1984; Stulz & Johnson, 1985; Harris & Raviv, 1991; Rajan 
& Zingales, 1995;Ghosh et al., 2000) 

Positive 

Relative Tax 
Effects 

NDTAX∆  [The ratio of depreciation 
to total assets (DEP/A) ] t

A proxy for non-debt tax shields (DeAngelo & Masulis, 1980;Bowen et al., 
1982; Bradley et al., 1984; Ross, 1985; Kim & Sorensen, 1986; Titman & 
Wessels, 1988; Harris & Raviv, 1991; Kale et al., 1991; Homaifar, 1994; 
Ghosh, 2000; Ozkan, 2001) 

Positive 

                                                 
4 There are alternative approaches to calculate the target ratios such as (1) the average over certain number of years; (2) by fitting an autoregressive function; (3) by taking 

the maximum debt ratio in the past (Marsh, 1982). However, the three approaches result in one estimate for the target ratio which gives the impression that firms look 
at only one certain estimate (ratio) and plan their capital structure accordingly. The method used in this paper is based on the assumption that the firm changes its 
target ratio generically, then the ratio a firm could achieve is considered as if it was the target ratio. This point of view takes into account the generic aspects of 
planning for capital structure changes. According to the literature, floatation costs, firm’s size, asset structure and the market conditions change over time which 
necessitate planning for capital structure generically, and the target ratios are changed accordingly. However, we experminted with the three methods plus our 
suggested one which utilizes the two ratios (  and * ). The results showed slightly significant increase in the 2 for our suggested measures.1tDE + DR∆ R  
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tECTR ( The effective corporate tax 

rate) 5 

A proxy for debt tax shields (Modigliani & Miller, 1963; Toy et al., 1974; 
Scott, 1976; DeAngelo & Masulis, 1980; Lasfer 1995; Walsh & Ryan, 1997; 
Graham & Harvey, 2001) 

 

 )(∆ NDT/A  A direct estimate of non-debt tax shields over total assets (Titman and 
Wessels, 1988).6 

 

Growth 
tCETA (Capital Expenditures over 

Total Assets) 
 Positive 

 
tGTA (Growth of Total Assets = 

percentage change in total assets) 
Proxies for firm’s future growth rate (Myers, 1977; Kim & Sorensen, 1986; 
Harris & Raviv; 1991; Ghosh et al., 2000) 

 

 
tSG (Sales Growth)   

 
tASTURN (Assets Turnover)   

Investment 
Growth 

Opportunities 

Market-Book Ratio  tMB
(Dummy variables: 1= High MB, 2= 

average MB, 3 = low MB) 

Firm’s growth options (Myers, 1984; Williamson, 1988itman & Wessels, 
1988; Haris & Raviv, 1990; Lucas & McDonald, 1990; Lasfer, 1995; 
Loughran & Ritter, 1995; Rajan & Zingales, 1995; Ozkan, 2001; Hovakimian 
et al., 2001). 

Negative 

Bankruptcy 
Risk 

tBR [A direct measure of bankruptcy 
risk (White & Turnbull, 1974; Marsh, 

1982)]. 7 

Bankruptcy risk as a proxy for the bankruptcy costs (Warner, 1977; Myers, 
1977; Castanias, 1983). 

Negative 

 DCR (Debt Coverage Ratio) t
A proxy for firm’s failure (Castanias, 1983; Harris & Raviv, 1990).  

Agency Costs ER (Expense Ratio = Operating 
expenses scaled by annual sales.

t
 8 

A measure of how effectively the firm’s management controls operating costs, 
including excessive prerequisite consumption, and other direct agency costs. 9 
(J 1986 St l 1990 A t l 2000)

Negative 

                                                 
5 

profitstax -Pre
rate tax Corporateprofits  taxableEstimatedECTR t

×
=  

6 

rate tax Corporate = CTR                                              

payments tax Income = T payments,Interest  = i Income, Operating = OI:where,
CTR

T-i-OINDT =  

7 
earnings of 

 taxand income before Earnings-charges Fixedrisk Bankruptcy
σ

=  
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(Jensen, 1986; Stulz, 1990; Ang et al., 2000) 
 

tAUR (Assets Utilization Ratio = 
Annual sales/Total assets) 

A measure of how effectively the firm’s management deploys its assets 
(Grossman & Hart, 1982; Maloney et al., 1993; Wruck, 1994; Ang et al., 
2000). 

 

Uniqueness SES [Selling Expenses over Sales 
(Titman & Wessels, 1988)] 

t
 The relationship between specialized products and capital structure (Titman, 
1984; Titman & Wessels, 1988). 

Positive 

Industry 
Classification 

tIC (Dummy variables: 1-14 = 14 
different types of non-financial 

industries) 

The industry effects on firm’s capital structure (Schwarz & Aronson, 1967; 
Gupta, 1969; Lev; 1969; Scott, 1972; Scott & Martin, 1975; Schmidt, 1976; 
Ferri & Jones, 1979; Titman & Wessels, 1988; Graham & Harvey, 2001). 

Positive 

Size 
tLnAssets , the natural logarithm of 

total assets (Dummy variable (1= larger 
size firms, 2= Moderate size firms, and 

3= Smaller size firms). 

The effects of firm’s size on the composition of capital structure (Gupta, 1969; 
Toy et al., 1974; Schmidt, 1976; Scott, 1977; Brealey et al., 1976; Ferri & 
Jones, 1979; Kim & Sorensen; 1986; Titman & Wessels, 1988; Sheard, 1989; 
Hoshi et al., 1990; Kale et al., 1991; Chung, 1993; Homaifar et al., 1994; 
Rajan & Zingales, 1995; Ozkan, 1996, 2001; Ghosh et al., 2000).  

Positive 

 
tLnSales , The natural logarithm of net 

sales (Dummy variable (1= larger size 
firms, 2= Moderate size firms, and 3= 

Smaller size firms). 

  

Profitability EBITDA∆  
(Earnings Before Interest, Taxes, and 
Depreciation over Total Assets) 

Firm’s profitability ratios, which indicate the relationship between firm’s 
profitability and leverage (Toy et al., 1974; Martin & Scott, 1974; Schmidt, 
1976; Carleton & Silberman, 1977; Marsh, 1982; Long & Maltiz, 1985; 
Kester, 1986; Titman & Wessels, 1988; Harris & Raviv, 1991; Whited, 1992; 
Rajan & Zingales; 1995; Ghosh, 2000; Ozkan, 2001). 

Positive 

 OIS∆ (Operating Income over Sales)   
 OIA∆ (Operating Income over Total 

Assets) 
  

                                                                                                                                                                                                                                      
8 The expenses ratio is not assumed to measure all agency costs as discussed in the literature. Nevertheless, and according to the availability of data, this ratio can be 

considered a first-order estimate and easy-to-measure indicator of the presence of agency costs at the firm level. 
9 The expenses ratio is not assumed to measure all agency costs as discussed in the literature. Nevertheless, and according to the availability of data, this ratio can be 

considered a first-order estimate and easy-to-measure indicator of the presence of agency costs at the firm level. 
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 PM∆ (Profit Margin)   
 ROI∆ (Return on Investment)   

Financial 
Flexibility 

1tREA + [The expected effect of 
‘Retained Earnings Ratio’ as a proxy 

for the retention rate.] 

The relationship between retention ratio and target debt-equity ratio, which has 
its own ground in the ‘pecking order theory.’ (Marsh, 1982; Pinegar & 
Wilbricht, 1989; Opler, 1999, Graham, 2000). 

Negative 

 REA∆ (A measure of the cumulative 
effect retained earnings, thus the extent 

of firm’s financial flexibility). 

  

Liquidity 
Position 

QR∆ (Quick Ratio). The relationship between assets’ liquidity and the use of debt (Prowse, 1990; 
Ozkan, 2001). 

Negative 

 WCR∆  (Working Capital Ratio).   
 CashR∆ (Cash Ratio).   
 CR∆ (Current Ratio).   

Interest Rate IR (Interest Rate on bank loans). t
The relationship between market interest rate and issuing debt (Bosworth, 
1971; White, 1974; Solnik & Grall, 1975; Taggart, 1977) 

Negative 

Timing Effect PE∆  (Price/Earnings Ratio). The relationship between stock prices and issuing equity (Bodenhammer, 
1968; Baxter & Cragg, 1970; Bosworth, 1971; Brealey et al., 1976); Marsh, 
1977, 1979; Taggart, 1977; Lucas & McDonald, 1990; Hovakimian et al., 
2001). 

Positive 

Transaction 
Costs 

tDPR (Dividend Payout Ratio). The effects of transaction costs of issuing or retiring debt on the choice of 
capital structure (Martin & Scott, 1974; Marsh, 1982; Fisher et al., 1989; 
Gilson, 1997) 

Negative 
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IV. Data and Methodology 
Data 

The data used in this paper is extracted form many sources. The data related to 
firms’ income statement and balance sheet are from the firms’ annual reports. The 
firms’ systematic risk (beta), market value, MB ratio, PE ratio, and industry averages 
is published by many external and independent financial securities firms and the stock 
market publications in Egypt. The interest rate data is published by the IMF: 
International Financial Statistics. The data covers eight years 1994-2001. The total 
number of firms included in the study is 99 firms, which they cover fourteen different 
non-financial industries. Firms were selected based on two criteria. First, the non-
financial firms amongst the 100 actively trading firms in Egypt stock market. Second, 
the non-financial firms amongst the 100 firms with the highest market value. 

The firms included in the study were then divided into three groups: firms 
with high, medium, and low beta respectively. For each firm, the average beta for five 
years was considered. Firms’ average beta (scaled by the growth rate of beta for five 
years) were arranged in a descending order, the sum of all was divided by three. 
Starting from the first firm with the highest beta, the first group of firms was chosen 
whose sum of beta equal to the sum of beta divided by three. So were the second and 
the third groups chosen. As a result, the first group with the highest beta includes 
fourteen firms, the second group with the medium beta includes thirty-four firms, and 
the third group includes fifty-one firms.  
Methodology 

The methodology examines the dynamic effects of changes in firm’s capital 
structure, and its related determinants, on changes in firm’s market value. The 
properties of the partial adjustment models capture the dynamic effects under 
consideration. The underlying assumptions of the model here are an extension of that 
of Brealey et al., (1977) and Heinkel (1982) in that firm’s insiders know the current 
value of their firm and have control over the financing decisions. Consequently, 
firm’s insiders may misrepresent their firm’s characteristics by selling more debt and 
less equity if they know the former is overpriced and the latter in underpriced, and 
vice versa. Eventually, if things go like this, the market may breakdown as described 
by Akerlof (1970). Nevertheless, by establishing a relationship between firm’s capital 
structure and its market value, insiders’ misrepresentation of their firm’s 
characteristics can be avoided. That is, the high sales of the overpriced securities, and 
low sales of the others, will bring bad signals to the latter holders leading to a 
decrease in the value of their holdings which ultimately badly signal to the former 
holders the weakening position of the firm. In terms of financial signaling, this 
situation will result in a decrease in the value of the overpriced securities and a 
decrease in the overall market value of the firm. Therefore, when insiders are using 
the firm’s capital structure properly, e.g., representing the true characteristics of their 
firm, they will be able to enhance the firm’s market value. The model here takes into 
account the degree of risk the firm is exposed to, which differs from that of Heinkel’s 
(1982) that restricts the joint distribution of firm value and credit risk. 

The general estimating equation of the partial adjustment autoregressive 
models takes the form that follows.10 

                                                 
10 For more detailed discussion about the structures of partial adjustment models, see, Kennedy (1998, 

pp.143-156) and Greene (2000, pp.720-724). 
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The usefulness of studying the dynamics of firm’s market value and its capital 

structure is met by the properties of the partial adjustment models. That is, in general, 
sometimes the economic theory specifies that the desired rather than the actual value 
of the dependent variable is determined by the independent variables(s). But, this 
relationship cannot be estimated directly because the desired level of the dependent 
variable is unknown. This dilemma is usually resolved by specifying that the actual 
value of the dependent variable adjusts or is adjusted to the desired level according to 
some simple rule. In the partial adjustment models, the actual value adjusts by some 
constant fraction of the difference between the actual and desired values (Kennedy, 
1998). Therefore, the desired change in market value is measured as 

 and the actual change is measured as 
. The partial adjustment formulation offers a number 

of significant practical advantages (Greene, 2000). It is intrinsically linear in the 
parameters (unrestricted), and its disturbance in nonautocorrelated if was to begin 
with. As such, the parameters of this model can be estimated consistently and 
efficiently by ordinary least squares in regression equations.  

( 1-tttt MVMVMV −=∆=y
( 1-t1-t1t MVMVMV −=∆=−y

)
)2-t

Robustness of the Methodology 
Robustness of the measurement of time 
 The measurement of the time effects for each of the variables examined in this 
paper varies from variable to another. According to the literature review, it has been 
realized that examining the changes in the level of an explanatory variable may 
address and/or result in some new generic insights. In addition, some variables are 
examined in lag effects in this paper to address the dynamic effects of changes in the 
level of the determinants of firm’s capital structure on the firm’s market value. This 
presents one of the usefulness of such studies to corporate managers when they need 
to plan for some changes in the capital structure and, at the same time, explore the 
effects of those changes on the firm’s market value. To test for the robustness of the 
measurement of time, I experimented with the same variables twice, with and without 
considering the time lag effects. There were some differences realized between both 
cases, which indicate that the time lag has an effect to be examined thoroughly. Other 
variables are measured in a static form ( X ) as they can not be anticipated, thus, 
planned for, in advance. Therefore, their effects are examined like the usual pattern in 
the other studies in the literature. 

X∆

t

Robustness of the analysis 
To address the issue of multicollinearity at the early stage of the analysis 

before the first run, a correlation matrix analysis was carried out for the determinants 
of capital structure that are measured using more than one ratio/proxy. A relatively 
high correlation (>0.50) is found between the two measures of firm’s size: Ln sales 
and Ln assets. As a result, Ln Sales was removed, and Ln assets was chosen as it is 
associated with the highest 2R . The other high correlation was associated with three 
( ,∆ , ) out of the five profitability ratios. Therefore, the latter three 
ratios were excluded from the analysis. The current ratio (

OIA∆ PM ROI∆
CR∆ ) as a proxy for 

liquidity, was found highly correlated with the other liquidity indicators, and then 
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excluded from the analysis. The asset turnover ratio (ASTURN) was also found 
highly correlated with the asset utilization ratio (AUR). The former was dropped and 
the latter was chosen, as it is associated with the highest 2R . Therefore, the 
preliminary multicollinearity analysis ended up with excluding six out of the thirty-
seven ratios discussed in the literature review. Therefore, the model examined in each 
of the three risk-based groups of firms includes thirty-one variables and takes the 
form that follows. 

in  
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The complete picture of robustness of the analysis for each of the three groups 
requires examining three issues: (1) a second examination for the issue of 
multicollinearity, (2) the issue of heteroskedasticity, (3) the issue of autocorrelation, 
and (4) the predictive power of the estimated model 
Group 1: High systematic risk firms 
(1) Multicollinearity 

The issue of multicollinearity is addressed again in the first run of the 
regression analysis by examining the correlation matrix and the VIF scores for each of 
the remaining thirty-one variables. The regression analysis was run for number of 
times to trace the variables associated with VIF scores > 5 and simple correlation 
coefficient > 0.50 (Studenmund, 2001). As a result, another nine variables were 
dropped. The dropped variables were associated with a simple correlation coefficients 
> 0.50. The dropped variables are ,tFATA tNDTAX∆ , , 

, , , , and 
tNDTA∆ tGTA

tER tAUR OIS∆ EBITDA∆ REA∆ . The decision to drop a variable is aiming 
at reducing the multicollinearity as much as possible, thus improving the significance 
of the other variables that are highly correlated with the dropped ones (Studenmund, 
2001). Table (A) in the Appendix shows the final correlation matrix.   

                                                

(2) Heteroskedasticity 
 The issue of heteroskedasticity is tested for both of its two forms: impure 
heteroskedasticity and pure heteroskedasticity.11 The impure form requires testing for 
the possibility of misspecification in the estimated regression equation because of the 
dropped variables. The White’s Heteroskedasticity-Corrected Standard Error HCSE 
(Johnston and DiNardo, 1997; Studenmund, 2001) test is used (each of the dropped 
variables was regressed against the standardized residuals).12 The results show that the 
nine dropped variables are insignificant, thus the possibility of impure 
heteroskedasticity because of misspecification is ruled out. Therefore, twenty-two 
variables are entered into the final run of the regression analysis. Summary statistics 
of the examined variables are shown in Table (2). The final regression equation takes 
the form that follows. 

 
11 The significance of the heteroskedasticity affects the predictive power of regression models. The 
rational is that the conventional OLS coefficient standard errors are incorrect, and therefore, the 
conventional test statistics based on them are invalid. This is the very reason of using the 
Heteroskedaticity-Corrected Standard Errors (HCSE) methods for correcting the estimated standard 
error, thus the significance of the estimates. For more details, see Johnston and DiNardo, 1997). 

12  
  variabledropped  theX equation; edmisspecifi  theof error term  theε where

Xβεε

i
*
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+=

i

ii

 17



14,...,1k           
1,...,5 twhere

εDPRβPEβIRβ               
CashRβWCRβQRβ)(REAβAssetsβICβ               
SESβDCRβBRβMBβSGβCETAβECTRβ               

)DR(βDRβ)(DEβSTDRβLTDRβMVβαMV

tktkktkktkk

tkktkktkktk1tktkktkk

tkktkktkktkktkktkktkk

tkAVGk
*
tkktk1-tktkktkkk1,tkktk

=
=

++∆+
+∆+∆+∆+++

+++++++

+∆+∆++∆+∆+∆+=∆

+

−

Ln

 
 The pure heteroskedasticity is tested using White HCSE test with the final 
regression equation includes twenty-two variables. Table (5) shows the estimates of 
the coefficients and significance of the model. 
(3) Autocorrelation 
 The autocorrelation of the models’ error terms is tested using the D-W test. 
The D-W statistic is significant at the 2% two-sided level of significance, and 
therefore, the estimated regression model is free from autocorrelation. 
(4) The predictive power of the model 
 The overall predictive power of the estimated model is tested using Theil test 
(Theil, 1961; Greene, 2000). The Theil inequality coefficient is estimated at 0.268, 
which is considered acceptable, and thus the estimated model can be used for 
prediction with an acceptable results. Figure (1) in the Appendix shows graph 
representation of the estimated and observed market values, which indicates close 
association. 
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Table (2) 

Summary Statistics 
 Summary Statistics of Variables Used for Examining the Dynamic Adjustments of Market Value and 
Capital Structure for High Systematic Risk Firms. The market value ( ) is the dependent variable, and 
the other variables are the independents.  The 

tMV∆

∆ is measured as (t) for all variables except 

for . The data covers the years from 1995-2001. The sample consists of 99 non-
financial firms of which 14 are the high-systematic risk firms. The sample has 70 observations from 1996-
2000. 

1)-(t-

)tDR1t
*DR(*DR −+=∆

Variables Ratio/ 
Proxy 

Mean Median SD Min Max 

Market Value MV∆  20994.32 519.5 249760.4 -1032368 1516297 
1tValue)(Market −  

1-tMV∆  31611.83 7873.62 248078.6 -1032368 1516297 

Long-term Debt Ratio LTDR∆  -0.01 0 0.07 -0.30 0.1442 
Target Debt Ratio 1tDE +  3.38 2.15 3.84 0.46 17.14 
 *DR∆  -0.08 0.001 0.75 -6.13 1.23 
Average Industry 
Leverage 

AVGDR∆  0.01 -0.003 0.198 -0.54 0.48 

Structure of Tangible 
Assets 

tFATA  0.22 0.14 0.21 0.01 0.78 

 NDTAX∆  -0.001 0 0.02 -0.06 0.07 
Relative Tax Effects tECTR  0.13 0.05 0.17 0 0.94 
Growth tCETA  4.26 1.25 6.72 0 32.76 
 tSG  0.08 0.02 0.56 -0.8 3.45 
Investment Growth 
Opportunities 

tMB  2.86 3 0.35 2 3 

Bankruptcy Risk tBR  -18425.1 -7428.5 38966.35 -305205 18485.73 
 

tDCR  378.19 1.48 3027.41 -8.81 25342.5 

Agency Costs 
tER  0.14 0.09 0.17 0.02 0.94 

 tAUR  0.96 0.77 0.98 0.04 7.51 
Industry Classification tIC  8.57 9 2.97 4 14 
Size tAnAssets  12.41 12.41 0.74 10.26 14.02 
Profitability EBITDA∆  -0.02 -1.01 0.26 -1.5 1.47 
 OIS∆  0.001 -0.002 0.09 -0.25 0.58 
Financial Flexibility 1tREA +  0.21 0.14 0.2 0.004 0.8 
Liquidity Position QR∆  -0.09 0.05 1.25 -9.71 2.33 
 WCR∆  0.16 0.01 0.92 -1.55 6.86 
 CashR∆  -0.01 0.001 0.11 -0.68 0.25 
Interest Rate 

tIR  0.14 0.14 0.01 0.13 0.16 
Timing Effect PE∆  -3.58 0 33.9 -212.91 117.55 
Transaction Costs tDPR  0.35 0.23 0.36 0 1.03 

Observations 70 70 70 70 70 
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Group 2: Medium systematic risk firms 
(1) Multicollinearity 

To test against the multicollinearity in the remaining thirty-one variables, the 
same procedures were followed as in the case of the high systematic risk group. 
Another four variables are dropped as they are associated with simple correlation 
coefficients > 0.50 and VIF > 5. Those dropped variables are , 

, and SES . Therefore, twenty-seven variables are entered into the final run 
of the regression analysis. Table (B) in the Appendix shows the final correlation 
matrix. Summary statistics of the examined variables are shown in Table (3). The 
final regression equation takes the form that follows. 

)NDTAX(∆
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(2) Heteroskedasticity 

The White’s HCSE test shows that none of the four dropped variables appears 
significant when they are regressed against the standardized residuals. This rules out 
the possibility of impure heteroskedasticity. The White’s HCSE test is used again to 
test for the pure heteroskedasticity, and the heteroskedastic variables are corrected 
accordingly. The estimates of the coefficients and significance of the model is in table 
(5). 
(3) Autocorrelation 

The D-W statistic is significant at the 2% two-sided level of significance, and 
therefore, the estimated regression model is free from autocorrelation. 
(4) The predictive power of the model 

As for the overall predictive power of the estimated model, Theil inequality 
coefficient is estimated at 0.1619, which is considered relatively acceptable, and thus 
the estimated model can be used for prediction with acceptable results. Figure (2) in 
the Appendix shows graph representation of the estimated and observed market 
values, which indicates close association. 
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Table (3) 
Summary Statistics 

 Summary Statistics of Variables Used for Examining the Dynamic Adjustments of Market Value and 
Capital Structure for Medium Systematic Risk Firms. The market value ( MV∆ ) is the dependent variable, 
and the other variables are the independents. The ∆ is measured as for all variables except 

for . The data covers the years from 1995-2001. The sample consists of 99 non-
financial firms of which 34 are the medium-systematic risk firms. The sample has 170 observations from 
1996-2000. 

1)-(t-(t)

)tDR1t
*DR(*DR −+=∆

Variables Ratio/ 
Proxy 

Mean Median SD Min Max 

Market Value MV∆  20131 835.4 53642 -760372 1709383 
1tValue)(Market −  

1-tMV∆  -24575 3180.1 692553.1 -8396081 1709383 

Long-term Debt Ratio LTDR∆  -0.02 -0.001 0.13 -1.25 0.40 
Short-term Debt Ratio STDR∆  -0.02 0 0.11 -0.45 0.38 
Target Debt Ratio 1tDE +  2.67 1.76 2.5 0.23 15.99 
 *DR∆  -0.005 0.001 0.08 -0.5 0.24 
Average Industry 
Leverage 

AVGDR∆  -0.01 -0.021 0.14 -0.54 0.48 

Structure of Tangible 
Assets 

tFATA  0.25 0.22 0.2 0.002 1.26 

Relative Tax Effects tECTR  5.60 0 71.51 0 932.49 
 )NDT/A(∆  0.003 0 0.03 -0.10 0.18 
Growth tCETA  4.14 1.06 9.15 0 59.48 
 tGTA  0.09 0.03 0.30 -0.34 1.82 
 tSG  0.06 -0.02 0.95 -0.88 7.86 
Investment Growth 
Opportunities 

tMB  2.67 3 0.67 1 3 

Bankruptcy Risk tBR  -34681 -9459.2 91437.2 -679342 4437.5 
 

tDCR  38.27 2.69 205.35 -0.01 2110.5 

Agency Costs tAUR  0.79 0.57 0.63 0.01 2.41 
Uniqueness tSES  0.11 0.05 0.17 0 1 
Industry Classification tIC  8.11 8.5 3.27 3 14 
Size tAnAssets  12.22 12.26 0.98 9.11 14.26 
Profitability EBITDA∆  -0.01 -0.004 0.07 -0.35 0.20 
 OIS∆  -0.02 -0.02 0.24 -1.97 1.5 
Financial Flexibility 1tREA +  0.14 0 0.13 0 0.65 
 REA∆  -0.02 0.003 0.18 -1.87 0.2 
Liquidity Position QR∆  -0.11 0.03 1.45 -18.38 1.28 
 WCR∆  0.39 0.01 5.22 -35.22 43.46 
 CashR∆  -0.01 -0.001 0.10 -0.73 0.32 
Interest Rate 

tIR  0.14 0.14 0.01 0.13 0.16 
Timing Effect PE∆  1.52 0 76.21 -415.08 661.77 
Transaction Costs tDPR  1.9 0 19.28 0 251.66 

Observations 170 170 170 170 170 
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Group 3: Low systematic risk firms 
(1) Multicollinearity 

As with the groups 1 and 2, the second run of the correlation matrix analysis 
has resulted in dropping ten variables which are tSTDR∆ , , 

, , , , , ,
tFATA

tNDTAX∆ tNDTA∆ tGTA tSG tER tSES tEBITDA∆  and tREA∆  as they are 
associated with simple correlation coefficients > 0.50 and VIF > 5. Therefore, twenty-
one variables are entered into the final run of the regression analysis. Table (C) in the 
Appendix shows the final correlation matrix.  Summary statistics of the examined 
variables are shown in Table (4). The final regression equation takes the form that 
follows. 
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(2) Heteroskedasticity 
 The White’s HCSE test shows that none of the ten dropped variables appears 
significant when they are regressed against the standardized residuals. This rules out 
the possibility of impure heteroskedasticity. The White’s HCSE test is used again to 
test for the pure heteroskedasticity, and the heteroskedastic variables are corrected 
accordingly. The estimates of the coefficients and significance of the model is in table 
(5). 
(3) Autocorrelation 
 The D-W statistic is significant at the 2% two-sided level of significance, and 
therefore, the estimated regression model is free from autocorrelation. 
(4) The predictive power of the model 

As for the overall predictive power of the estimated model, Theil inequality 
coefficient is estimated at 0.5585, which is considered relatively high, and thus the 
estimated model should be used with considerable caution for prediction. Figure (3) in 
the Appendix shows graph representation of the estimated and observed market 
values, which indicates close association. 
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Table (4) 
Summary Statistics 

 Summary Statistics of Variables Used for Examining the Dynamic Adjustments of Market Value and 
Capital Structure for Low Systematic Risk Firms. The market value ( MV∆ ) is the dependent variable, and 
the other variables are the independents. The ∆ is measured as for all variables except 

for . The data covers the years from 1995-2001. The sample consists of 99 non-
financial firms of which 51 are the low-systematic risk firms. The sample has 255 observations from 1996-
2000. 

1)-(t-(t)

)tDR1t
*DR(*DR −+=∆

Variables Ratio/ 
Proxy 

Mean Median SD Min Max 

Market Value MV∆  58752.9 4368 417917 -1134977 2896463 
1tValue)(Market −  

1-tMV∆  75194.7 7713 402843 -1134977 2896463 

Long-term Debt Ratio LTDR∆  -0.005 0 0.17 -1.99 1.39 
Target Debt Ratio 1tDE +  2.39 1.57 2.51 0 15.19 
 *DR∆  0.002 0 0.35 -2.79 4.52 
Average Industry 
Leverage 

AVGDR∆  -0.02 -0.02 0.13 -0.54 0.48 

Structure of Tangible 
Assets 

tFATA  0.23 0.18 0.37 0.01 5.33 

 NDTAX∆  -0.03 0 0.28 -4.37 0.24 
 )NDT/A(∆  -0.01 0 0.09 -0.90 0.32 
Relative Tax Effects tECTR  0.12 0.03 0.13 0 0.52 
Growth tCETA  6.72 0.97 14.68 0 123.27 
 tGTA  0.29 0.07 1.40 -0.91 15.06 
 tSG  0.11 0.05 1.01 -0.96 8.58 
Investment Growth 
Opportunities 

tMB  2.53 3 0.54 1 3 

Bankruptcy Risk tBR  -90367 -23589 280745 -3692500 16418.1 
 

tDCR  25.29 3.33 96.55 0 898 

Agency Costs 
tER  0.14 0.12 0.14 0.01 1.84 

 tAUR  0.65 0.5 0.93 0.01 13.52 
Uniqueness tSES  0.08 0.05 0.08 0 0.77 
Industry Classification tIC  7.15 8 3.02 1 12 
Size 

tLnAssets  12.68 12.66 1.12 9.93 15.76 

Profitability EBITDA∆  -0.04 -0.01 1.11 -12.26 12.25 
 OIS∆  0.01 0.01 0.32 -3.37 3.43 
Financial Flexibility 1tREA +  0.25 0.21 0.3 0 4.13 
 REA∆  -0.01 0.01 0.36 -3.73 3.72 
Liquidity Position QR∆  0.03 0.01 0.33 -2.56 1.3 
 WCR∆  0.27 0.03 2.03 -3.2 24.97 
 CashR∆  -0.6 -0.001 8.65 -137.96 1.98 
Interest Rate 

tIR  0.14 0.14 0.01 0.13 0.16 
Timing Effect PE∆  13.0 0.63 135.71 -126.45 2056.91 
Transaction Costs tDPR  0.46 0.44 0.78 0 9.77 

Observations 255 255 255 255 255 
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V. Results 

 
Table (5) 

Regression coefficients for the three groups of systematic risk-based firms. The dependent variable is 
the firms’ market value (MV). The t-statistics are shown between brackets. The multicollinearity was 
examined before carrying out the regression analysis. The heteroskedastic effects were corrected using 
the White’s HCSE, which improves the significance of the OLS estimates. 

Systematic Risk Determinant Measure 
High Medium Low 

Dependent:  
tValueMarket  

tMV∆     

Independents:     
Constant  242828.2 -227645.2 -1035968 

1tValueMarket −  1-tMV∆  -0.3876 
(-3.25) *  ***

0.0764 
(59.21)  ****

-0.1359 
(-2.02)   ***

Long-term Debt 
Ratio tLTDR∆  -671410 

(-1.97)  ***
-34276.02 
(-1.92)  ***

-74985.45 
(-0.83)  

Short-term Debt 
Ratio tSTDR∆  7044.72 

(0.86)  
 12715.9 

(0.56) 
- 

Target Debt 
Ratio 

1tDE +  7856.19 
(1.53) 

-916.58 
(-0.98)  

-8688.7 
(-1.68) *   *

 *DR∆  32067.77 
(1.95)  ***

60494.92 
(1.98)  ***

57755.52 
(1.58)  

Average Industry 
Leverage 

AVGDR∆  -66151.97 
(-0.98)  

11811.96 
(0.67) 

-249020.8 
(-1.93)  ***

Structure of 
Tangible Assets 

tFATA  - 20049.16 
(1.22) 

-  

Relative Tax 
Effects tECTR  28078.31 

(0.29) 
-17.22 

(-2.06)   ***
2693.29 
(0.03)  

 
tNDTA∆  - 24618.23 

(0.37) 
-  

Growth tCETA  6042.3 
(2.13)   ***

337.87 
(1.48) 

756.11 
(1.09) 

 tSG  50265.64 
(2.1)   ***

-  -  

Investment 
Growth 
Opportunities 

tMB  23525.98 
(0.45)  

5038.63 
(1.21) 

12989.2 
(0.42) 

Bankruptcy Risk tBR  -2.19 
(-5.55) *  ***

-0.0011 
(-0.05) 

-0.001 
(-0.01)  

 tDCR  6.51 
(3.68) *   ***

27.01 
(2.81)  ****

104.73 
(1.32) 

Agency Costs tER  -  5662.76 
(0.63) 

  

 tAUR  -  3352.81 
(0.79) 

-727.26 
(-0.09) 
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Uniqueness tSES  122002.4 
(2.02)  ***

- - 

Industry 
Classification 

tIC  -17062.19 
(-2.4)   ***

-280.77 
(-0.73)  

580.23 
(0.13) 

Size Ln Assets  t -58460.02 
(-1.48)  

10646.54 
(2.95)   ****

34248.24 
(2.37) *  ***

Profitability 
tEBITDA∆ -  34009.89 

(0.82) 
-  

 
tOIS∆  -  8876.92 

(0.95) 
45468.4 
(0.33) 

Financial 
Flexibility 

1tREA +  109681 
(-1.22)  

-1824.8 
(-0.11) 

-203539.2 
(-6.17) *  ***

 
tREA∆  - -3526.4 

(-0.43) 
- 

Liquidity 
Position tQR∆  9257.57 

(1.16) 
1813.21 
(1.32)   ***

-23008.8 
(-0.44) 

 
tWCR∆  -15731.9 

(-1.34) 
428.81 
(1.57) 

-197.9 
(-0.09) 

 
tCashR∆  288432.8 

(2.33)  ***
39040.4 
(0.37) 

882.24 
(2.82) *  ***

Interest Rate tIR  3212238 
(3.16) *  ***

629281.4 
(3.67)   ****

4638772 
(5.67) *   ***

Timing Effect tPE∆  114.79 
(0.39)  

33.84 
(2.84)   ****

-89.6 
(-2.21)   ***

Transaction 
Costs 

tDPR  70070.6 
(1.59) 

49.43 
(1.53) 

11201.7 
(0.57) 

 N 69 136 239 
 F statistics 

(Sig F) 
6.27 

(0.0001) 
36.14 

(0.0001) 
3.73 

(0.0001) 
 2

R  0.6302 0.8754 0.1943 
 D-W test 2.16  ***** 2.01  ***** 1.97  *****

 Theil 
Inequality 
Coefficient 

 
0.2680 

 
0.1619 

 
0.5585 

10% level at thet Significan **

5% level at thet Significan ***

1% level at thet Significan ****

cesignifican of level sided- two2%at t significanW test -D *****

 

 
 

VI.  Discussion 
  Table (5) reports the final results of the analysis. The estimates of the lag of 
market value  for all levels of risk are significant. The estimates for the high-
risk and low-risk firms are negative, which show that those firms are unconcerned 
with adjusting the market value to a target level. This outcome may have its own 
reasoning in the functioning of the systematic risk. That is, the speed of adjustment 

1-tMV
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for the high-risk firms (-0.3876) is slower than the speed of adjustment for the low-
risk firms (-0.1359). This concludes that the higher the systematic risk, the slower the 
adjustment to the target market value, which conforms to the operational definition of 
beta; the common measure of systematic risk. 

The estimates and magnitude of the long-term debt ( LTDR∆ ) rather than the 
short-term debt ( ) add some insights to the use of a dynamic formulation of 
the relationship between capital structure and market value. The estimate of the long-
term debt for high-risk and medium-risk firms is negative and statistically significant. 
Although the literature provides support to the positive relationship between capital 
structure and market value (i.e., Scott, 1976; Brennan & Schwartz, 1978; Masulis, 
1983; Harris & Raviv, 1990), the negative relationship reported in this study may 
suggest that the extensive use of long-term debt affects firm’s market value 
negatively. These results show extended in-depth insights to the financial agency-
signaling theory. That is, the theory assumes that the use of debt sends signals to the 
market regarding the credibility of the financial health of the firm. In fact, this 
relationship is true to certain limits, to which the firm starts to realize the negative 
effects of the overuse of debt.  Beyond these limits, the firm realizes a negative 
relationship between debt and market value, which sends negative signals to the 
market that the firm is not able to realize the full benefits (e.g., tax savings) from 
using debt financing. In fact, this inverse relationship offers another support to 
Heinkel’s (1982) claim. That is, Heinkel claims that if a positive relationship between 
firm’s capital structure and its market value exits, then a financial agency-signaling 
equilibrium can exist in which outsiders can correctly distinguish among firms. The 
negative and significant estimate of the debt/equity ratio for the low-systematic risk 
firms supports the claim of the overuse of long-term debt, which calls for reducing the 
target debt/equity ratio ( ). This is the reason behind observing this relationship 
in the low-risk firms, which suggest that (1) investors could distinguish among firms, 
and (2) that low-risk firms are the most able to adjust to average industry leverage 
( ), which the results show the same negative and significant relationship. 

STDR∆

1tDE +

AVGDR∆
The argument of the overuse of long-term debt is also supported by the positive 

and significant estimates of the target debt ratios ( *DR∆ ) for the high-risk and 
medium-risk firms. These results add some insights to the importance of examining 
the signaling effect under different risk classes. That is, the higher the degree of 
systematic risk a firm is exposed to, the strong the firm’s concern to adjust to a target 
debt ratio that sends positive signals to the market. The same result has been reached 
by Kjellman & Hansen (1995) using data from Finland stock market. As for the 
estimates of the short-term debt ratio, although positive, they are all insignificant. The 
variable of short-term debt is dropped from the regression equation of the low 
systematic-risk firms. Overall, these results offer some insights to the magnitude of 
the long-term, rather than, short-term debt taking into account that the latter can be 
used on a long-term basis when firms could utilize the practice of renewing short-term 
debt for longer periods. 

 The argument of the overuse of long-term debt is supported again by the negative 
and significant estimate of the direct measure of bankruptcy risk ( BR ) for high 
systematic-risk firms. It indicates the existence of high bankruptcy costs for high 
systematic-risk firms, which calls for rationalizing the use of long-term debt. These 
results present another support to the results provided by Castanias (1983) that when 

t
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ex ante default costs are large enough, firms try to hold an optimum mix of debt and 
equity. The estimates of the debt coverage ratio ( ), as expected, are positive 
and significant for the high-risk and medium-risk firms. This indicates that the higher 
the degree of systematic risk, the stronger the firm’s concern to get better debt 
coverage, which sends positive signals to the market. Indeed, the high-risk firms are 
those that are in need to use such signals, which shows again some benefits of 
examining the signaling effects under different risk settings. 

tDCR

The issue of assets tangibility seems has no significant effect on the market value. 
Unfortunately, the fixed assets/total assets ( ) equations for the high-systematic 
and low-systematic risk firms are dropped and the only estimate reported for the 
medium-risk firms is not statistically significant. 

tFATA

The only significant estimate to show the relative tax effects is effective corporate 
tax rate ( ). Its shows a negative relative relationship with market value, which 
indicates that managers are not able to benefit from the tax deductibility of debt. 
Nevertheless, this inverse relationship reflects a signaling effect as long as the tax 
savings are paid out to stockholders. 

tECTR

The effects of growth are examined through two variables of growth of the firm 
and investment growth opportunities. The results show that the estimates of the latter 
variable ( ) are not statistically significant for all classes of risk. Nevertheless, the 
high-systematic risk firms are concerned with the growth of the firm as measured by 
capital expenditure /total assets ( ) and sales growth (SG ). Therefore, the risk 
factor can be considered one of the factors that motivate high growth rates to mitigate 
the effects of high systematic risk. 

tMB

tCETA t

The estimates of firm’s uniqueness (SES ) and industry classification ( ) are 
statistically significant for the high-risk firms only. Taken together, it seems that 
firm’s uniqueness is most associated with two types of industries; the mills & storage 
industry and the building, materials and cement industry, in which both industries 
represent 58% of the high-systematic risk sample. The positive relationship between 
selling expenses/sales (SES ) and market value may indicate another perspective if 
the amount of selling expenses is taken as an avenue for firms to enhance sales and 
returns, thus can mitigate the negative effects of high-systematic risk. 

t tIC

t

The estimates for the size (Ln ) effect are positive and significant for the 
medium-risk and low-risk firms, giving the implication of the strong relationship 
between firm’s assets and market value under different degrees of systematic risk. 
The dummy variable of size goes that 1 = large size, 2 = medium size, and 3 = small 
size. We can conclude that smaller firms are the ones that can enhance market value 
under medium and low systematic risk. The insignificant estimate for the high-risk 
firms can be interpreted that firms’ investors are not concerned with firms’ assets. 

tAssets

 Although the estimates of the firm’s profitability are positive as expected, they all 
are not statistically significant. Nevertheless, the low-systematic risk firms show 
significant negative estimate for the financial flexibility measured by the target 
retention ratio ( ). This negative relationship, combined with the insignificant 
estimates of investment growth opportunities, can be interpreted that as firms are not 
concerned with growth opportunities, they are not concerned with planning for target 
retention ratio as well. In this case, the free cash flow hypothesis calls for paying out 
dividend and an inverse relationship between retention rate and market value is 

1tREA +

 27



observed. The proper use of free cash flows is a plausible interpretation for the reason 
these firms are characterized by low-systematic risk among other firms. 

The results show a significant effect of liquidity using different measures. The 
estimate of ∆ is positive for the medium-systematic risk firms and  is 
positive for both high-systematic risk and low-systematic risk firms. These results 
show a considerable concern by all firms, whatever the degree of systematic, toward 
adjusting their liquidity position to positively affect market value. 

QR CashR∆

The estimates of the interest rates ( as a proxy for timing debt issuance) come 
against the hypothesis; they all are positive statistically significant. This result 
indicates that firms do not time market interest rate, which comes against the market 
value. 

tIR

The estimates of the  ratio (as a proxy for the timing effect of issuing equity) 
are statistically significant for both medium-systematic risk and low-systematic risk 
firms. These results show that the less the degree of systematic risk, the stronger the 
firms ability to determine the best timing for issuing equity. 

PE∆

The estimates of the dividend-payout ratio are all statistically insignificant, 
which show that firms are not concerned with transaction costs when issuing or 
retiring debt. 

tDPR

VII. Conclusion 
The decision to change firm’s long-term debt and short-term debt to affect firm’s 

market value is examined with the utilization of the properties of a partial adjustment 
model. The model reflects that long-term debt is more effectual in the financial 
signaling relationship than the short-term debt. The model also shows that the higher 
the degree of systematic risk, the more the firms are concerned with the signaling the 
effects of capital structure decisions.13 The conclusion under each level of risk can be 
summarized as follows. 

(1) For the high systematic-risk firms, firm’s market value is affected by 
the long-term debt ratio, target debt ratio, firm’s growth, bankruptcy 
risk, assets’ uniqueness, industry characteristics, liquidity position, and 
interest rate. 

(2) For the medium systematic-risk, firm’s market value is affected by the 
long-term debt ratio, target debt ratio, corporate tax rates, bankruptcy 
risk, firm’s size, liquidity position, interest rates, and timing of equity 
issuance. 

(3) For the low systematic risk, the market value is affected by target debt 
ratio, average industry leverage, firm’s size, financial flexibility, 
liquidity position, interest rates, and timing of equity issuance. 

We can reach a cross-section conclusion that under any risk level, there are 
number of determinants of capital structure that have a signaling effects on firm’s 
market value. These determinants are target debt ratio, liquidity position and interest 
rate. The general conclusion is that the higher the systematic risk, the more the 
relevance theory of capital structure is observed. Therefore, we can conclude that the 
higher the degree of systematic risk, the more firms’ managers should be concerned 
with certain determinants that have a significant signaling effect on market value. 

                                                 
13 This gives support to the usefulness of using dynamic adjustment models (Shyam-Sunder and 

Myers, 1999; Ozkan, 2001). 
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These determinants are target debt ratio, bankruptcy risk, degree of assets liquidity 
and interest rates. 
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Appendix 

 
Table (A) 

Correlation Matrix – High Systematic Risk Firms 
The final correlation matrix is carried out for the variables (dependent and independent) 
finally examined in the regression model of the high-risk firms. The matrix is used for 
tracing the multicollinearity along with the VIF (Variance Inflationary Factor) scores. In a 
pre-examination stage, the independent variables associated with VIF > 5 were excluded, 
thus the simple correlation coefficients are < 0.5. The matrix shows that the effects of 
multicollinearity do not affect the estimates of the regression equation for this group of 
firms. 
  MV MVt1 LTDR STDR DE DR DRIND ECTR CETA SG MB BR DCR SES 
MV 1                           
MVt1 -0.42 1                         
LTDR -0.29 -0.1 1                       
STDR 0.05 0.01 0.27 1                     
DE 0.01 -0.05 0.15 -0.02 1                   
DR -0.02 -0.01 -0.01 -0.08 -0.04 1                 
DRIND 0.06 -0 -0.13 -0.01 0.16 0.05 1               
ECTR 0.14 0.05 -0.18 -0.01 -0.2 -0.14 -0.12 1             
CETA -0.03 0.1 0.04 0.39 -0.13 0 -0.09 0.19 1           
SG 0.23 0.05 0.08 0.04 -0.02 -0.03 0.09 0.01 -0.05 1         
MB -0.03 0.02 -0.13 0.01 -0.5 -0.04 -0.02 0.12 0.06 0.06 1       
BR -0.38 -0.3 0.22 -0.08 0.15 0.05 0.01 -0.19 -0.06 -0.21 -0.06 1     
DCR 0.02 -0.01 0.02 0 -0.09 0.02 -0 0.1 -0.08 -0.02 0.05 0.04 1   
SES -0.06 -0 0.08 0.01 -0.11 -0.02 -0.2 -0.16 -0.1 0.03 0.11 0.09 -0.05 1 
IC -0.11 0.03 0.03 0 -0.03 -0.05 0.03 0.12 -0.4 0.09 0.28 -0.07 0.14 0.09 
LNASSTS -0.06 0.17 -0.32 -0.27 -0.31 -0 -0.12 -0.07 0 0.05 0.19 -0.36 -0.01 -0.04 
REA 0.02 -0.01 -0.02 0.04 -0.34 -0.38 -0.02 0.13 0.1 -0.09 0.31 -0.07 -0 -0.07 
QR 0.03 0.01 0.07 -0.01 -0 -0.03 -0.05 -0.09 -0.03 -0.14 -0.03 -0.05 0.02 -0.01 
WCR -0.01 -0.11 0.06 -0.01 -0.09 -0.01 -0.22 -0.14 -0.06 -0.28 0.06 0.09 -0.01 0.37 
CASHR 0.25 -0.01 -0.12 0.02 -0.34 -0.01 -0.3 0.27 0.1 -0 0.26 -0.17 0.05 -0.01 
IR 0.38 0.05 -0.28 0.14 0.04 -0.21 0.43 0.03 0.17 0.24 0 -0.2 -0.12 -0.14 
PE 0.01 0.07 -0.05 0.02 0.08 -0 -0.12 0.3 0.02 0.01 -0.05 -0.07 0.02 0.09 

DPR 0.11 0.11 -0 0.1 -0.16 -0.09 -0.18 0.15 0.24 -0.09 -0.02 -0.15 -0.11 -0.13 

 
 
 

Table (A) continued 
Correlation Matrix – High Systematic Risk Firms 

 IC LNASSTS REA QR WCR CASHR IR PE DPR 
IC 1         
LNASSTS -0.2 1        
REA 0.16 0.03 1       
QR 0.1 0.03 0.12 1      
WCR 0.04 -0.2 0.01 0.08 1     
CASHR -0.01 0.14 0.15 0.1 0.07 1    
IR 0.01 -0.22 0.1 -0.14 0 -0.07 1   
PE 0.05 0.04 -0.17 0.01 0.05 0.26 -0.14 1  

DPR -0.2 0.11 0.08 0.15 0 0.04 0.02 -0.18 1 
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Table (B) 
Correlation Matrix – Medium Systematic Risk Firms 

The final correlation matrix is carried out for the variables (dependent and independent) finally 
examined in the regression model of the medium-risk firms. The matrix is used for tracing the 
multicollinearity along with the VIF (Variance Inflationary Factor) scores. In a pre-examination stage, 
the independent variables associated with VIF > 5 were excluded, thus the simple correlation 
coefficients are < 0.5. The matrix shows that the effects of multicollinearity do not affect the estimates 
of the regression equation for this group of firms. 
  MV MVt1 LTDR STDR DE DR DRIND FATA NDTA ECTR CETA MB BR DCR ER AUR 
MV 1                               
MVt1 0.91 1                             
LTDR -0.06 -0.01 1                           
STDR 0.08 0.1 -0.1 1                         
DE 0.01 0.06 0.07 0.2 1                       
DR -0.11 -0.14 0.04 -0.1 -0.11 1                     
DRIND 0.07 0 -0.03 0.13 -0.02 0.12 1                   
FATA 0.02 -0.05 0.02 0.02 -0.14 0.03 0.03 1                 
NDTA 0.02 0 0.01 0.07 0.04 0.03 0.12 -0.06 1               
ECTR -0.03 0.01 0.01 -0 0.09 0.05 -0.02 0.14 -0.01 1             
CETA 0.01 0.04 0.04 0.1 0.19 0.01 -0.01 -0.09 0.01 -0.02 1           
MB -0.07 -0.04 0.28 -0.12 -0.03 -0.15 0.03 -0.25 0.01 -0.26 -0.01 1         
BR -0.04 -0.03 -0.07 -0.08 -0.13 -0.02 -0.04 -0.12 -0.12 0.03 -0.4 -0.1 1       
DCR 0.08 0.02 -0.01 0.11 -0.11 -0.02 0.14 -0.07 -0.04 -0.01 -0.04 0.03 0.05 1     
ER -0.01 0.05 -0.05 -0.1 0.11 -0.05 -0.06 -0.03 -0.12 -0.02 -0.05 0.02 0.02 -0.05 1   
AUR 0.07 -0.03 0.15 -0.12 -0.13 -0.03 0.04 -0.01 0.26 -0.08 -0.07 0.08 0.09 -0.04 -0.23 1
IC 0.01 0.06 -0.11 -0.11 0.21 -0.05 -0.03 -0.37 0.06 -0.08 0.07 0.14 -0.22 -0.05 0.32 -0.32
LNASSTS 0.26 0.17 0.15 0.04 0.34 -0.07 -0.04 0.18 0.13 0.09 0.15 -0.23 -0.21 -0.16 -0.18 0.13
OIS 0.03 0 0.06 -0.08 0.05 -0.09 -0.31 0.04 -0.03 -0 -0.01 -0.05 0.02 -0.37 0 0.11
EBITDA 0.18 0.07 0.11 -0.16 -0.06 0.05 -0.13 0.04 0.15 -0.01 0.07 -0.08 -0.03 -0.06 -0.09 0.29
REA -0.02 0.02 0.11 -0.12 -0.32 0.06 0.02 -0.1 0.03 -0.03 -0.13 0.08 0.1 0.24 0.21 0.07
DELREA -0.08 -0.03 0.32 -0.18 0.04 -0.02 -0.01 0 0.02 0.01 0.03 0.02 -0.02 -0.1 0.04 -0.04
QR -0.01 -0.02 0.01 -0.15 0.02 0.02 0.04 0.12 0.04 0 0.03 0 0.1 -0 -0.02 0.12
WCR -0.02 0.01 -0.02 -0.02 -0.03 -0.02 -0.14 -0.09 -0.02 -0.02 -0.03 -0.12 -0 -0.37 0.3 -0.12
CASHR 0.19 0.14 0.03 0.06 0.01 -0.3 -0.08 -0.09 -0.07 0.01 -0.03 0.19 -0.04 0.14 -0.06 0.09
IR 0.05 -0.11 -0.15 -0.14 -0.06 -0.05 0.27 -0.06 -0.09 -0.08 0.14 -0.01 0.01 0.11 -0.09 0.16
PE 0.04 0.01 0.2 0.11 -0.02 -0.1 -0.05 0.03 0 -0.05 -0.05 -0.02 -0.03 0.01 -0.07 0.02

DPR 0.04 0.01 0.01 0.02 0.05 -0.05 0.18 -0.11 -0.08 -0.01 -0.04 0.03 0.01 -0.02 0.06 -0.07
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Table (B) continued 
Correlation Matrix – Medium Systematic Risk Firms 

IC LNASSTS OIS EBITDA REA DELREA QR WCR CASHR IR PE DPR 
1                     

0.06 1                     
-0.01 0.19 1                   
-0.04 0.3 0.42 1                 
-0.01 -0.25 -0.29 -0.12 1               
0.08 0.18 0.05 -0.03 0.12 1             

-0.14 -0.19 0.03 0.03 0.02 0.05 1           
0.1 -0.07 0.38 0.1 -0.27 0.01 -0.1 1         

0.01 0.09 0.17 0.09 -0.04 -0.13 0.03 0.02 1       
0.02 -0.05 -0.08 0.12 -0.01 -0.16 -0.12 -0.15 -0.09 1     

-0.04 0.07 0.05 0.01 -0.03 0.12 -0.02 -0.04 0 -0.03 1   

0.02 0.02 -0.06 0.01 -0.07 0.01 0.01 -0.01 0 0.13 -0 1
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Table (C) 

Correlation Matrix – Low Systematic Risk Firms 
The final correlation matrix is carried out for the variables (dependent and independent) finally 
examined in the regression model of the low-risk firms. The matrix is used for tracing the 
multicollinearity along with the VIF (Variance Inflationary Factor) scores. In a pre-examination stage, 
the independent variables associated with VIF > 5 were excluded, thus the simple correlation 
coefficients are < 0.5. The matrix shows that the effects of multicollinearity do not affect the estimates 
of the regression equation for this group of firms. 

  MV MVt1 LTDR DE DR DRIND ECTR CETA MB BR DCR AUR 
MV 1                       
MVt1 -0.16 1                     
LTDR -0.14 -0.1 1                   
DE 0.03 -0.04 -0.09 1                 
DR 0.12 0.35 -0.08 -0.03 1               
DRIND -0.07 -0.05 0.05 0.04 0.02 1             
ECTR 0.01 0.11 -0.08 0.18 0.09 0.01 1           

CETA -0.02 0.18 0.02 -0.08 0.14 0.09 -0.16 1         
MB -0 -0.01 0.1 -0.16 -0.01 0.02 -0.24 0.13 1       
BR -0.03 -0.11 0.02 0.05 -0.02 0.23 0.04 -0.02 -0.06 1     
DCR -0.01 0.01 0.01 -0.09 0.01 0.01 0.08 -0 -0.08 0.04 1   
AUR 0 -0.04 0.05 -0.1 -0.03 -0.02 0 -0.08 0.02 -0.13 -0.02 1 
IC 0 0.02 -0.02 0.16 0.02 0.06 0.15 0.16 -0.09 -0.02 0.09 -0.22 
LNASSTS 0.01 0.17 0.07 0.16 0.02 0 0.09 0.29 -0.1 -0.18 -0.14 -0.21 
OIS 0.06 0.06 -0 -0 0.01 -0.01 -0.02 -0.03 -0.01 -0.06 0.02 0.09 
REA -0.31 -0.05 0.21 -0.27 -0.35 -0.02 0 -0.01 0.06 -0.01 0.1 0.04 
QR -0.03 -0.09 0.02 -0.08 -0.02 -0.04 -0.05 -0.06 -0 -0.03 0 0.07 
WCR -0.02 -0.06 0.02 0.05 -0.03 0.11 -0.09 -0.05 -0.03 0.02 -0.01 -0.09 
CASHR 0.01 0.01 0.01 0.02 -0.01 0.02 0.05 0.03 -0.06 -0.02 0.02 -0.01 
IR 0.29 -0 -0.13 0.05 0 0.23 0.05 0.05 0.01 0.07 -0.04 0.07 
PE -0.07 -0.03 -0 -0.03 -0 -0.02 -0.08 0.02 -0.03 0.02 -0.02 -0.04 

DPR 0.08 0.11 -0.05 0.02 0 -0.11 0.01 -0.02 0.02 -0 -0.01 0.1 

 
 
 
 
 

Table (C) continued 
Correlation Matrix – Low Systematic Risk Firms 

  IC LNASSTS OIS REA QR WCR CASHR IR PE DPR
IC 1                   
LNASSTS 0.16 1                 
OIS 0.04 -0.02 1               
REA 0.02 0.09 -0.02 1             
QR -0.01 -0.02 0.03 0.04 1           
WCR 0.11 -0.05 -0.05 -0.04 -0.01 1         
CASHR -0.02 0.14 -0.01 0.04 -0.01 0.01 1       
IR -0.01 -0.16 0 -0.1 -0.06 -0.02 -0.1 1     
PE -0.07 0.04 -0.01 -0.04 -0.06 -0 0.01 -0.11 1   

DPR 0.03 -0.07 0.02 -0 -0.15 -0.08 0.04 0.14 -0.06 1
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