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Abstract 

The paper reports tha t, when firms fo llow the Pecking O rder 
Theory, a su b-optimality wi th the cost components of fi rm 'capita l 
structure ex is ts . The s ub-o ptima lity drives firm s to fo llow th e 
T rade - O ff Theo ry to reac h o ptima lity co n ce rnin g th e cos t 
components of cap ita l structure. At higher LTD/Eq R ra tios fi rms 
fo llow the Peckin g Orde r fi nancin g and subsequently change the 
capi ta l s tru c ture d ue to th e inte rpl ay of p ro fi tab ility, cos t of 
fi nancin g an d influ ence of fi nanci ng on profitabili ty . The approach 
of the firms inveshnent wi th h igher LTD/ Eq R. and red uc tion o f 
th e debt leve ls to maintain lower LTD/ EqR ratio at lon g term ends 
aml to obtain trade off benefit as well resolv es th e Psuedo conflict. 
When the e ffect of the pecking o rder hi e ra rchy se ts out severi ty on 
the fi rm, trad e off track in the long run . 

I. Introduction 
I CORPORATE FINA CE, the capital s tructure decision of a firm ye t 

remains in much controve rsy even though the firms finance functi ons 
persevere the objec tive as "shareholde rs ne t wealth maximiza tion" (Frank 
and Goyal, 2004; Fam a and French, 2002, and 2005; Graham and Harvey, 
2001; Welch, 2004; and also Baker and Wurgler, 2002). Numerous studies 
to resolve the capital s tructure puzzle (Harris and Raviv,1991) commo nly 
presume firms inves tment decisions superfluous e ither by adhering the 
independence of the inves tment decis ion from the financing decisio n as 
guaranteed or simply by introducing under inves tment problem (Myers, 
1977) or asset subs titution problem (Jensen and Meckling, 1976) as an 
explana tion. However, in a broader inspection, firms finance functions 
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involve financing decision, and investment decision (Home, 2000; Robichek 
and Myers, 1965). In corporate finance literature, however, while the 
traditional approach regards the capital structure as value relevant and 
opines in favour of an optimal capital structure, the Modigliani and Miller 
(1958) [herein after referred as MM] approach provides justification in 
support of value irrelevance and hence no optimal capital structure. 
Moreover, the modern finance theories provide competing views regarding 
the logics for relevance and its determinants as well. Nevertheless, criticizing 
the limitations, logics and rationality of popular modern theories, new 
theories of capital structure are emerging without making too much 
investigation on recognizing any link among various modern theories. 

In particular, the goal of financial management is value creation for the 
shareholders which they can not create by themselves. This valu e creation 
function is subject to efficient management of the sources and the 
applications of the values. While the sources of value involve value creation 
through generation of operating profit and utilization of financial 
advantages, the application of value involves value distribution to the equity 
holders, the bondholders and the government. Thus, the shareholders value 
maximization can be possible by aligning the objective of" maximum value 
creation " for the firm with "maximum value distribution" to the 
shareholders. Hence, firms objective function involves minimization of the 
perceived overall cost of capital (K

0
) and the cost of debt (Kd) as well, along 

with maximization of the expected returns to the equity holders (Ke) and the 
business rate of return (Br). 

Thus, the capital structure d ec ision and the objectives of firms can be 
viewed from the perspective of value creation and value distribution . The 
pa per seeks to investigate the issue of" optimal capital structure" decision 
with regard to the sources side and the applications side of firms value 
creation. 

The rest of the paper is organized as follows. Section II presents a brief 
litera ture review on capital structure, the concept of optimality and its 
re levance on shareholders value maximiza tion. Section Ill provides the 
objec tives of the present study. The Data and Methodology are given i11 
Section IV with the definjtions of the variables, the propositions i.n connection 
with the objectives, the hypotheses, and the related test statistic. The results 
and findings are reported in Section V which is followed by conclusion on 
the findings in Section VI. 

II. Literature Review 
In Corporate Finance, the traditional approach of ca pital sh·ucture views 

tha t the cost advantage of the de bt ca pital over the equity capital d e rives an 
"o ptimal" o r a " normal" de bt to equity ratio . Theoretically, the "optimal" 
leverage equalizes the marginal benefit of debt with the marginal cost of 
de bt, minimizes the overall cost of capital and maximizes the shareholders 
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wealth (Linter, 1956; Gordon, 1959) . Again, debts low cost characteristic 
allows some ;' normal" debt capacity and up to the "normal" inde btedness 
judicious use of debt controls the cost of capitals (Donaldson, 1961). 

But, since Modigliani and Millers (1958) seminal work on capital 
s tructure and firm value, the capital structure literature undergoes much 
controversy. MM (1963) subsequently put forward a tax correction but Miller 
(1977) reverts back to MMs (1958) irrelevance proposition in a corporate 
and personal tax world. 

However, the modern finance theories pave their own foundation with 
tl1e divergence from the assumptions of the MM (1958) theory and direc tly 
cancel out MMs 1st proposition. The trade off theory, one of the modern 
theories, views that the trade off between the increased interest tax shield 
benefits and the marginal bankruptcy costs of debt financing makes capital 
structure relevant to firm value (Modigliani and Miller,1963; Litzenberger 
and Horne, 1978; White, 1983; Altman, 1984 and Warner, 1977, and also 
Ross and Westerfield, 1988). The theory predicts a positive correlation 
between leverage and profitability. One subsequent theory, the Pecking order 
theory (Myers and Majluf, 1984, Myers, 1984) opines that external capital 
issue (or new equity issue) involves higher information problem and thus 
incurs higher information costs than internalfinancing (or new debt issue). 
The theory advocates in favour of that source of finance which is less sensitive 
to information problem and pr~dicts a negative correlation between leverage 
and profitability. Moreover, according to the Signaling theory (Ross, 1977; 
Leland and Pyle,1977), the debt issue of lower profitable firms serves as a 
signal of higher quality investment, and firms with higher profitability in 
the past (and thus higher retained earnings at present) can not distinguish 
their investment in the market with new debt issue. Hence, the theory predicts 
a negative correlation between leverage and profitability. Fina lly, the Agency 
Cost theory CTensen and Meckling, 1976) states that asymmetric information 
problem includes issuance cost, signaling cost and agency problem as well. 
The diversified shareholders of a firm can not manage the free cash flows to 
the management, and the interest and principal payment obligations of 
debt serve as a monitoring valve CTensen and Meckling, 1986). Accordingly, 
the theory predicts a positive correlation between leverage and profitability . 

N evertheless the controversy among the above four theories remains, 
rece nt developments in corporate finance literature sugges t few forceful 
solutions. Fama and French (2002) contribute the most comprehensive 
empirical examination of the trade off theory and the pecking order theory, 
and sustain some broad predictions of the pecking order theory. But their 
overall findings are not robust for the theories. Graham and Harvey (2001)s 
survey also provide a "soft target leve rage" that the CEOs maintain for 
flexible restructuring of the capital structure. Finally, Fama and French (2005) 
encounter that frequent capital structure changes are not compatible to the 
predictions of the pecking order theory. However, contrary to Frank and 
Goyal (2004); Welch (2004) claims that the firm specific determinants of 
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leverage endow with spurious result if leverage includes the ·effects of past 
stock returns among the other determinants. However, Baker and Wugler 
(2002) go beyond investors" rationality" with a modified version of Myers 
(1984)s pecking order theory where firms rebalance their capital structure 
to "time the market". 

Again, the critics of modern finance theories put forward new 
propositions and remark that the modern theories offer impracticable 
solutions to explain the complex reality . These criticisms are mostly" control 
of dominant groups" viz. managers, board members etc (Gordon, 1994)," 
the dominance of one group over the other groups" within the company 
(Chang, 1997; Zingales, 2000) and the "theory of employees governance" 
(Mramor and Valentineie, 2001) . Moreover, the new theories prelude that a 
universal financial model does not exist (Frankfuter and Mc.Goun, 2000). 

But the new theories merely circumvent modern finance logics and also 
overlook the application side of fund. The underinvestment problem (Myers, 
1977) compels the equity holders indifferent to the new equity issue and 
thus highly levered firms fall short to penetrate equity financing to fund 
their prospective in.vestment opportunities. Alternatively, the Asset 
substitution problem (Jensen and Meckling, 1976) involves shifting of risk 
from the shareholders to the bondholders and hence previous bond contracts 
restrict any change in projects if they were primarily financed by long-term 
debts . However, a joint determination of capital structure and investment 
risk leads an optimal risk strategy, which involves the tax advantages of 
default costs exceeding the agency costs of asset substitutions (Leland, 1998). 
So the application side of funds or the "investment opportunity set" of firms 
can explain much the relevance of capital structure (Barclay and Smith, 
1995 & 1996; Barclay, Smith, and Ross, 1995). Again, renegotiation between 
the shareholders and the bondholders deteriorates Myers (1977) 
underinvestment problem, and the bondholders monitoring over the equity 
holders eliminates the excess risk and prevents any additional wealth 
transfer from the equity holders to the bondholders (Pa wlina, 2005) . 
Moreover, s tronger shareholders control benefits the bondholders by 
disciplining the managers and foster events that can hurt bondholders 
(Cremars, Nair, and Wei, 2004). Cremars, Nair and Weis results reveal that 
the shareholders control consequences low yields (or high yields) when 
firms are protec ted from takeovers (or exposed to takeovers). 

Despite the above findings, the operating efficiency is positively related 
to debt levels and the positive effect decreases with increase in leverage 
(Neith and Lu, 2004). This result is consistent with the trade-off theory and 
Agency cos t theory. However, capital sb·ucture and profitability gives a 
saucer-shaped (i.e. U shaped) relation (Pandey, 2004) and the "U-shape" is 
due to the interplay of agency costs, costs of external financing and debt tax 
shield. But, Mayer and Sussman (2004) report that firms follow the pecking 
orde r theory in the short run and the trade off theory in the long run and 
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su gges t that "projects are predominan tly financed wi th debts .... .... and firms 
show a strong tenden cy to revert back to their initial leverage" . Their patte rn 
proposes that eq uity adjusbnents are suspended until certain thresholds 
from the bondholders are arrived at. However, Nucci, Pozzole and Schiva.ndi 
(2005) have docume nted a negative relationship be tween leverage and 
productiv ity . Their findings a.re consistent with the trade off theory and the 
agency cos t theory . However, the following section sets the objects of the 
paper keeping in view the modern theories of capital structure and the 
implications of inves tment decisions on firm value. 

III. Objectives 
Th e paper seeks to investiga te the issu e of" optimal capital s tructure" 

from the perspec tive of value crea tion and value distribution with regard to 
the sources s ide (i.e . leverage levels and cost of capitals) and the applica tions 
side (i.e . the opera ting ra te of return) . 

Though the modern finance theories generally view "optimality" in or 
" relevance" of capital s tructure, the b·ade off theory and the agency cost 
theory directly relate the cost of capital components with leverage levels. In 
contrast, the pecking order theory and the signaling theory view the signaling 
power and the asymmetric information problem of firms capital structure 
change. Hence, the costs of capitals of the firms following the pecking order 
tl1eory may have no direct relationship with leverage and should not be 
placed as a priori assumption . Again, t11e investment side may have a direc t 
impact on capital structure changes and firms may restructure the leverage 
relating it wit11 the changes in the operating profitability of the firm. H ence, 
the pape r seeks to examine whether firms capital structure decision involve 
optimality from costs of capitals perspectives and also whet11er firms 
restructure the leverage attuning it with the operating returns and investment 
opportunities, even though they follow a particular theory of capital 
sh·uc.ture . These objectives concerning the capital structure decis ion, the 
invesrn1ent decisions and the operating profitability of the firm may be 
acco mplis hed through the exa mination of w he ther 

1. the Optimality relating to the maximization of equity holders perceived 
re turns exists; 

ii . Long Term Debt Restructuring has any relationship with the cost 
ele ments of capital structme components and the operating rate of retu.rn; 
and 

111. an y pattern of change among the equity holders perceived rate of return, 
the ove.rall perceived cost of capital and the operating rate of return 
exis t o r not. 

IV. Data and Methodology 
Keeping in view the objectives and the conflicts among different research 

findings and their explanations, the following me thodology has been 
adopted. 
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4.1 Data and study period 
Data utilized in the present study have been collected from the 

"capitaline" database and they include four capital intensive industries 
(The Automobile industry, the Auto - Ancillary industry, the Chemical 
industry, and the Cement industry). The paper covers a long run study 
period of the twelve years ranging within between 1994 and 2005. 

4.2 Variables 
A firm can create value for its shareholders by minimizing the overall cost 

of capital and maximizing the rate of operating returns as well as the returns 
to the equity holders. Since the equity holders perceive the returns on their 
investments, the cost of equity capital (Ke) is regarded from the equity holders 
perspectives. The overall cost of capital (K) is considered from the views of 
market perceptions and thus we avoid the use of weighted average cost of 
capital. The cost of debt capitals (Kd) is tax adjusted and the adjustment is 
made on firms factual basis instead of taking any predetermined tax rate. The 
rate of business return (B,) has been defined to make present operating rate of 
return compatible with the project selection criterion. Because, to maintain 
the shareholders value intact firms should invest in projects which enhance 
the present operating rate of return . The "Market Capitalization" value is the 
figure from the said database on the balance sheet date and the "Debt Capital" 
appears at the Book Value. The Long Term Debt to Equity Ratio [LTD/EqR] 
(as supplied in the "Capitaline" data base) is taken here as the capital structure 
variable. Again, since Preference Share capital and its existence in firms capital 
structure as well have its peculiar characteristics, the values of preference 
dividend and Preference Share capital are excluded in these variables to 
eliminate the effects of Preference Share capital on "K

0
, K. and B," . So the 

perceived cost variables are (K) and (Kd) and the perceived return variables 
are (K) and (BJ The explanatory variable ([LTD/EqR] ratio) for each firm 
·with its associated explained variables (K

0
, Kd, B,, and KJ are arranged with 

ascending order of LTD /EqR levels. All the variables are then averaged to 
arrive at the industry levels . Regarding the above views these variables are 
defined as under: 

EBJT * ( I - t) - Preference Dividend 
K= -----~~----------

o Debt Capital+ Market Capitalisation of Equity 

Interest ( I - t) 
K = 

d Debt Ca pital 

EBIT- Preference Di vi dend 
B= ----------

' Debt Capital+ Net Worth 

PAT - Preference Dividend 
K = ---------- --

• Market Capitalisation of Equity 
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and (1 - t) = effec ted cost ra te 

where, tax ra te ( t) = (1- PAT )X100 % 
PBT 

4.3 . Sample Selection Criteria 
From a primary setof127 companies belonging to the selected industries, 

only those firms have been selected for wh_om the d a ta on profita bility are 
found to be positive a t least for six years. Based on this crite rion the 
observation sample size varies over changes in the Ltd/Eq levels . Again a 
few observation s of K

0
, B,., and K., where K

0 
:S3%, Br :S 5 %, and K. :S4% are 

exclude d since these values are too small and may distort the average 
rela tionships. Thus, the final sample size for automobile, auto a ncillary, 
chemical, and cem ent industry va1y be tween 8 and 14, 22 and 26, 18 and 26, 
and 9 and 16 respec tively. 

4.4 Propositions 
In connection with the objectives, the pape r puts following three 

propositions. Theoretically, optimal capital structure involves minimization 
of overall cost of capital and maximization of the shareholde rs wealth with 
the assumption of Kd < K •. Thus we set "K. > K

0 
> K/ as the condition for 

trade off benefits and lay down the 1st proposition for judging optimality . 
Accordingly, the pecking orde r theory predicts a negative correlation between 
profitability and leverage and thus the 2nd proposition is formulated to 
judge the relationship among profitability and cost of capital and leverage. 
Again, the pecking order theory advocates firms to follow a p a ttern of 
financing d epending on the operating re turns of the firm. H ence, the 3rd 

proposition is designed to investigate whether there is any symmetry among 
the changes in firms K

0 
and K. and Br with their financing pattern. The 

propositions are : 

1. when K. is m aximum K. > ~ > Kd rela tionship would be s ignificant & vice 
versa. Fulfillment of K, > K0 > Kd is referred as case 1 otherwise case 2 ; 

ii. with increase in the industry average of the Ltd ./ eq. levels, the average 
B,., K

0 
,and Ke have negative and significant correlation ; and 

iii . with change in the average LTD/EqR levels the average B,., K
0 

,and Ke 
have a predictable pattern of consistency (or uniformity) . 

4.5 Hypo thesis 
To test the above three propositions following respective null hypotheses 

are formulated : 
H ypothesis Hl : There is no cost advantage f or debt capital (i .e. no room for firm s 

trade off benefi ts) and K, = K
0 
= Kd; 

H ypothesis H2: With changes in the industrys average Ltd.jeq. levels, the average 
B,, K

0 
and K, have insignificant or no correlation ; and 

H ypothes is H3 : With changes in the average Ltd.jeq. levels the mean Ka' K,, and 
Br have no unifonnity i.e. Kendals co-efficient of concordance W of (Kd K., and 
B) with increasing Ltd./eq is insignificant or zero. 
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Following above three propositions and their respective null 
Hypothesis HO, required test statistic are formulated as follows: 

1. (Ke - K
0
)and (K

0 
- Kd) follow right tail t-distribution where t, and t2 are t­

statistic and defined as follows with [N(Ke)+ N(K) -2], and [N(K
0
)+ 

N(Kd) -2)] d.f. respectively 

Mean Ke -Mean K0 

t, = sJfN (Ke)+ JiN (K
0

) 

Mean K0 -Mean Kd 

and t2 = sJfN (Ko)+ JiN (Kd) 

where, S2 is the unbiased estimate of the common population variance 
of the concerned variables. 

ii . Co-efficient of correlations, r. is defined as linear correlation coefficient 
I) 

between i and j, i-:/:- j, i and j stand for mean of K
0

, K., Kd, and B, & LTD/ EqR 

for each LTD/ Eq R level. t = ✓ r 2 Jn - 2 follows t-distribution with (n - 2) 
1 - r . 

degree of freedom. 
iii. Kenda ls co-efficient of concordance ( i.e. W) among the mean values of 

K
0
, K., and B, with changing LTD/EqR levels follows x2distribution [i.e. 

W (K
0
, Ke, B,) ~ x2distribution ], where x2 = K * (n-1) * W, with (n-1) d.f. 

and n is the number of set of observations of (K
0
,Ke1B,) and K = set of 

explanatory variables ,(ie. K
0

, B,., and Ke) ie. (K=3). 

4.6 Regression Eqution 
However, the correlation coefficients show the association between the 

concerned variables and can not reveal the characteristics of the variables and 
the extent of effects of one variable on the other variable as well. Hence, the 
following regression equation Vii , in a general cubic polynomial form is set as 

V,1 =C0 +C,/(LTD/EqR/ +C21 *(LTD/EqR/+ C/ (LTD/EqR/ + U,1 

where, U is defined as O = V - E[V] 
IJ IJ IJ IJ 

and E[V;i ] is defined as follows 

where, V represents the value of the i th variable with the j th value of 
q -

LTD/ EqR, Uii represents the error term in the regression equation, U; is the 
estimated value of the residual error term, is are the variables K

0
, Ke, k d, B,., 

R ( B,), R ( K
0

) , R ( K
0
), R ( Kd), ( B, - K

0 
) , and ( Ke - Kd ), and j indicates the case 

of each variable with each value of LTD /EqR. The K
0

, K., Kd, and B, are the 
cost and return variables as defined in the sub-section 4:2 ; and R(B,), R(K.), 
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R(K
0
), and R(Kd) are the volatility (i.e. risk) parameters of these cost and 

re turn variables, C is the constant te rm of the equation, and C,. C
2

., and 
0 ), J 

C
31 

are coefficients of the explanatory variable. The volatility (i .e . risk) 
parameters respectively surrogate the firms operating risk exposure, 
ex pec ted risk exposure of the equity holders, the firms overall risk 
exposure and default risk exposure of interest payment. These risk 
exposure parameters are defined by the standard deviations of B,., Ke, K

0 

and Kd accordingly . Finally (B, - K
0

) and (Ke - Kd) are the arithmetic 
diffe rence between the B, and K

0
, and that between the Ke, and Kd 

respectively. The arithmetic difference of the B, over the K
0 

indicates the 
" firms command" on the new and higher positive NPV project selection 
and that of the Ke over the Kd refers the "equity holders command" over 
the Bond holders . Thus in total we have ten regression equations for the 
B,, Ke , K

0
, Kd , R( B,), R( Ke), R( K

0
), R( Kd), (B, - K), and ( Ke-Kd). The 

coefficients of these regression equations are teste d by applying t- tes t. 
The predictive power of each regression equation is judged with respect 
to the multiple R- square (i .e . the coefficient of determination) values and 
then the significance of the R- square value is tested by applying the F 
test. The testing of the regression coefficients and the multiple R- square 
values are done in SPSS and hence the procedure of the testing is not 
mentioned in the paper . 

V. Empirical Results and Findings 
Perceived cost components (K

0
, and Kd), return components Ke, and 

B,, and related t-values (related with the 1st proposition) for cement 
industry, automobile industry, auto-ancillary industry and chemical 
industry are shown in Table I, II, III, and IV. The relevant correlation 
values, x2 - value against Kendal coefficient of concordance and t-values 
of the correlation coefficients (related with the 2nd and 3 rd propositions) 
are shown in table V. Table VI gives the coefficients values of the 
paramete rs in the regression equations which is followed by their 
predicted values of the variables in Table VII and Figure 1, 2, and 3. 

From Table I, II, III, and IV it is observed that for Cement, A uto -
Ancillary, Automobile and Chemical industry, up to 0.696, 0.749, 0.585 
and 0.546 LTD/EqR ratios respectively use of debt is concerned with 
continuous trade off benefits (i .e. Case 1 ) . Within these trade-off limits, 
maximum values of Ke are found at 0.696, 0.542, 0.473 and 0.546 LTD/ 
EqR ratio levels for those industries respectively. However, the maximum 
value of Ke may (or may not) involve significant relationship of Ke> K

0 
> 

Kd and vice versa . Both K. maximization and stated theoretical 
relationship among K., Kd, and K

0 
(that is K

0 
> K0 > Kd)' in connection 

with the 1st proposition, are found to be satisfied in case of auto ancillary 
industry at 0.542 LTD/EqR ratio . The higher LTD/EqR ratios of these 
industries are not associated with trade off benefits (i.e . case 2) . 
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Table I 
Summary Statistics of LTD/Eq Ratios, Cost of Capital, and Rate of 

Return Components of Cement Industry: Proposition I 
Long Term Debt to Equity Levels 

1 2 3 4 5 6 7 8 9 10 11 12 
Mean L TD/EqR 

0.408 0 .455 0 .521 0.697 0.810 1.03 1.089 1.354 1.459 1.675 1.709 1.892 
Mea n of Cost and Return Variables 
B 0.236 0.206 0.169 0.119 0.162 
K 0.173 0.178 0. 169 0.205 0.151 
K'' 0.148 0.142 0.122 0.104 0.108 <; 0.097 0.087 0.116 0.098 0.139 
Standard Deviation of Variables 

0.144 0.127 0.114 0.089 0.092 0.123 0.117 
0.133 0.132 0.139 0.089 0 .115 0.181 0.159 
0.094 0.115 0.099 0.074 0.088 0.085 0.110 
0.129 0.116 0.118 0.104 0.107 0.091 0.112 

B 0.141 0.089 0.094 0.075 
K 0.167 0.166 0.119 0.15 
K" 0.134 0.089 0.072 0.069 <: 0.034 0.037 0 .049 0.061 

0.097 0.087 0.056 0.038 0.042 0.04 0.107 0.072 
0.199 0.117 0.086 0.126 0.097 0.107 0.191 0.109 
0.087 0.043 0.033 0.058 0.Q38 0.047 0.063 0.061 
0.074 0.101 0.026 0.042 0.051 0.046 0.047 0.042 

Number of O bservations 
B 15 1 5 16 
K 15 15 14 
K,. 15 15 16 
~ 15 16 16 
t-values of 

16 
13 
15 
16 

15 
14 
15 
16 

14 
13 
14 
16 

13 
12 
13 
16 

13 
11 
13 
16 

14 
9 

12 
12 

11 
10 
11 
12 

12 
10 
14 
14 

11 
9 

11 
13 

K-K 0.4480.710 1.278 2.238 0.736 1.1190.642 0.9680.4690.7201.6851 .193 
K::- K~ 1 .362 2.180 0.287 0.261 -1.031 -1.l 75-0.087 -0.986-1 .536-0. 948-0.255-0.050 
Case applicableCas e (1) Case (2) 

1 1 1 1 2 2 2 2 2 2 2 2 

Notes : Case (1) indicates trade off benefits ie.,( K.>k.,>k,1_) , and othe rwise case (2) . 
Boldt - values are significant at 5 % level of signiticance with (N,+N, - 2) d.f .. 
Cells containing a - mark indicates negative value. 

Table II 
Summary Statistics of LTD/Eq Ratios, Cost of Capital, and Rate of 

Return Components of Automobile Industry : Propos ition I 
Long Term Debt to Equity Levels 

1 2 3 4 5 6 7 8 9 10 11 12 
Mean LTD/EqR 

0.375 0.435 0.473 0.586 0.729 0.941 1 .013 1.265 1.45 1.7071.952 3.951 
Meanof Cost and Return Variables 
B 0.239 0.261 0.283 0.248 0.213 0.201 0.147 0.194 0.166 0 .186 0 .208 0.176 
K'. 0.131 0.131 0.162 0.154 0.112 0.151 0.115 0.118 0.099 0.061 0.105 0.051 
K 0.118 0.110 0 .131 0.129 0.083 0.117 0.112 0.114 0.107 0 .096 0.095 0.079 
K'.; 0.086 _0 .088 0 .115 0.087 
Standard Deviation of Variables 

0.103 0.110 0.106 0.114 0 .125 0 .097 0.096 0.132 

B 0.157 0 .202 0 .236 0.202 0.21 0.151 0.105 0.111 0 .1 0 .114 0.136 0.095 
i<. 0.086 0.135 0 .177 0.167 0.089 0.106 0.087 0.121 0.064 0 .039 0.061 0.047 
K 0.058 0.062 0.097 0.073 0.059 0.088 0.058 0.095 0 .044 0 .077 0 .048 0.048 
K'.; 0.051 0.059 0 .134 
Number of O bservations 

0.052 0.074 0.052 0.049 0.079 0.072 0.059 0 .052 0.076 

B 14 13 13 13 14 12 13 13 14 12 11 12 
i<. 15 14 12 14 12 10 12 13 12 11 10 9 
K .. 15 14 14 14 15 13 14 14 15 1 3 12 13 
K., 15 15 15 15 15 15 15 15 15 15 1 5 15 
t-valuesof 
K-K 0.466 0.491 0.545 0.494 0.992 0.802 0.104 0.082-0.359-1.301 0.388-1.537 <- K:; 1.548 0 . 934 0 .352 l.'144 -0.812 0.242 0.287 -0.004-0.787-0 .079-0.051-2.078 
Case applicable Case (1) Case (2) 

1 1 1 1 2 1 1 2 2 2 2 2 
Notes : Case (1) indicates trade off benefits ie.,( K,>k .. .:>_k1,) , and otherwise case (2) . 

Boldt - values are significant at 5 % level of signiricance with (N 1+N, - 2) d.f .. 
Cells containing a - mark indicates negative value. 
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Table III 
Summary Statistics of LTD/Eq Ratios, Cost of Capital, and Rate of 

Return Components of Auto Ancillary Industry: Proposition I 

Long Term Debt to Equity Levels 
1 2 3 4 5 6 7 8 9 10 11 12 

Mea n LTD/EqR 
0.275 0. 34 0.389 0.438 0.497 0.542 0.598 0.682 0 .749 0 .845 1.086 1.966 

Mean of Cost and Return Variables 
B 0.223 0.233 0.1 95 0. 191 0.197 0.176 0.198 0.184 0 .202 0. 195 0.183 0.184 
K' 0.124 0.155 0. 149 0.178 0. 162 0.203 0.163 0.159 0 .187 0.1 22 0 .109 0.087 
K'. 0. 107 0.127 0.126 0.127 0.122 0.126 0.131 0 .127 0.126 0 .105 0.089 0.078 
K'.: 0 .075 0.083 0.085 0.089 0.088 0.092 0.109 0.105 0 .094 0 .112 0 .099 0.108 
Standard Deviation of Variables 
B 0. 109 0. 100 0.101 0.091 0.086 0.078 0.095 0.079 0 .095 0.095 0 .08 0.095 
K' 0.069 0.099 0.092 0.135 0.114 0.159 0.112 0 .122 0.162 0 .095 0.120 0.082 
K'. 0.047 0.057 0.067 0.062 0.053 0.067 0.064 0.062 0.064 0 .039 0.039 0.040 
K'.: 0.059 0 ._049 0.047 0.045 0.046 0.046 0.051 0.050 0.039 0.059 0.038 0.038 
Number of Observations 
B 26 26 26 25 25 25 25 26 25 2 4 25 25 
K' 26 2 6 26 25 25 24 25 25 25 24 24 22 
K'. 26 26 26 26 25 25 25 26 25 23 24 25 
K'.: 2 6 2 6 26 26 26 26 26 26 26 25 25 26 
t-vaJues of 
K-K 1.0251 .245 1 .001 1.734 l.579 2.154 1 .177 1 .158 1 .695 0.763 0 .790 0.459 <- K~ 2.179 2.958 2.524 2.409 2.345 2.1081 .356 1.406 2.094-0 .426-0.981-2 .631 
Case applicable Case (1) Cas_e (2) 

1 1 1 1 1 1 1 1 1 2 2 2 

Notes: Case 1 indica tes trade off benefi ts ie.,( K.,>k >k
1
), and o therwise case (2). 

Boldt - values are significant a t 5 % level o't significance with (N,+f'!, - 2) d .f .. 
ftnlic b ld I - values are significan t a t 1 % level of significance with ( N, + N

2 
-

Cell s containing a - mark indica tes nega tive value. 

Table IV 
Summary Statistics of LTD/Eq Ratios, Cost of Capital, and Rate of 

Return Components of Chemical Industry: Proposition I 

Long Term Debt to Equity Levels 
1 2 3 4 5 6 7 8 9 10 11 12 

Mean LTD/EqR 
0.291 0.339 0.414 0.484 0.546 0.612 0.712 0.836 0.974 1 .2011 .576 1.436 

Mean of Cost and Return Variables 
B 0. 194 0.185 0.186 0.174 0.188 0.156 0.165 0. 169 0.164 0.148 0. 150 0.139 
1( 0. 137 0.145 0.170 0.1 49 0.174 0.139 0.135 0.109 0.129 0.11 9 0. 163 0.105 
K 0. 107 0.112 0.151 0.099 0.124 0.099 0.105 0.092 0.112 0.091 0.112 0.086 
K:; 0 .106 0.110 0.108 0.092 
Standard Deviation of Variables 

0.097 0.109 0.134 0 .105 ·0.138 0 .098 0.126 0.111 

B 0.089 0.124 0.106 0.080 0.089 0.097 0.102 0.109 0 .077 0 .089 0.124 0.106 
K' 0 .147 0.091 0.188 0. 11 9 0.171 0.11 6 0 .1 25 0.067 0 .104 0.099 0.179 0. 128 
K' 0.068 0.046 0.183 0.077 0.069 0.059 0.069 0.057 0.069 0.063 0.089 0.051 
K"

1 
0.103 0.075 0.046 0.048 0 056 0.071 0.102 0.059 0.069 0.057 0.059 0.056 

N'umber of Observations 
B 28 28 28 26 27 28 26 27 27 25 22 23 
i<. 27 25 26 24 26 25 23 23 24 21 1 9 18 
K 26 26 28 27 27 28 25 27 27 25 2 3 23 K:: 25 28 28 28 2 8 28 2 8 28 2 8 28 24 23 
I-va lues of 
K-K 0. 915 0.13 2 0.371 1.762 1.367 1.423 1 .019 0. 927 0.717 1.145 1 .153 0.664 <- K'.', 0.033 0.088 1 . 196 0.409 1 .559 -0.566-1.1 83 -0.S-I 5-1 .370-0 .473-0.622-1 .195 
Case applicable Case (1) Case (2) 

·1 1 l 1 l 2 2 2 2 2 2 2 

Notes : Case (1) indica tes h·ade o ff bene fits ie .,( K,.>k,,>k., ) , a nd o the rwise case (2) . 
Boldt - values a re significant a t 5 % level of significance with (N,+N 2 - 2) d.f. . 
Cells containing a - mark indica tes negative va lue. 
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Table V, in relation to the 2nd proposition, indicates that LTD/EqR 
ratios have significantly negative correlation coefficient with B, for cement, 
automobile and chemical industry, with K

0 
for cement, automobile and 

auto ancillary Industry, with K. for automobile and auto ancillary industry 
only and significantly positive correlation with Kd for automobile and 
auto-ancillary. The significant (or insignificant) positive association 
between K

0 
and B, occurs only with significant positive (or insignificant 

negative) association between K. and B, That is, when the projects returns 
have significant positive effect on the overall cost of capital, the operating 
returns have significant positive effect on the equity holders expected return 
as well; but an insignificant negative shock on the equity holders expected 
return is followed if the projects returns have positive but insignificant 
impact of on overall cost of capital. In other words, the new projects that 
bear insignificant positive relationship with the overall cost of capital, a 
positive change in the projects return can dilute the equity holders expected 
return and a negative change in the projects return can satisfy the equity 
holders . 

The table also illustrates that insignificant (or significant) negative 
association between Kd and B, occurs only with significant (or 
insignificant) negative association between LTD/EqR ratio and B, That 
is , when the issue of long term debt capital has significant negative 
impact on the projects returns, the cost of debt capital has insignificant 
negative effect on the projects returns; but at insignificant negative impact 
of issue of the long term debt capital on the projects return, the cost of 
debt capital have significant negative effect on the projects returns . In 
other words, when issue of debt controls firms project selection the interest 
costs of debt capital plays no significant role on its project se lection 
criterion at all. 

However, with refere nce to the 3rd proposition, in Table V, the Kenda ls 
co-efficient of concordance for Cement, Auto - Ancillary, Automobile 
and C he mical industry are 0 .7094, 0.5338, 0.8026 and 0.7327 respec tively. 
The observed x2 value of these coefficients are significant in all cases 
excep t A uto Ancillary industry. Even though the Kendals co-e ffici e nt of 
concordance (W = 0.5448) for auto ancillary industry is moderate but its 
x2 value is not significant at 5% level of significance. This implies that, 
for Cement, Automobile and Chemical industry, the K

0
, K., and B, follows 

uniformity in their capital structure change. Again, the uniformity among 
the changes in K

0
, K. and B, match with the significant correlation 

(negative) between B, and LTD/EqR ratio . This suggests that the firms 
which follow the p ec king order th eory (and / or the signaling theo ry) of 
co rporate finance, and res tructure the level of d e bt d e pe nding o n the 
operating profitability, the cost of capital, and the expected rate of re turn 
to the equity holde rs. 
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TableV 
Summary Statistics of L TD/Eq R Ratio ,Cost of Capital and Return 

Components : Proposition II & III 
Cement Indu s try 
K#(r] t value of r• 
K [r] mean LTD 
mea n LTD 
m ean K., - 0.738400 
mean K - 0.457560 
mean K., 0.029379 
mean B, - 0.803960 
Automobil e Industry 
K#(r] t valueofr• 
K [r] mean LTD 
mean LTD 
mea n K., - 0.688760 
mean K,. - 0.801000 
mean K., 0.620998 
mea n B, - 0 .552990 
Auto Ancillary Indus try 
K#(r] t value of r• 
K [r] mea n LTD 
m ea n LTD 
mea n K.. - 0.79800 
mean K,. - 0.63680 
mea n K" 0.64050 
mean B, - 0.47690 
Chemical Industry 
K#[r] tvalueofr• 
K [r] mean LTD 
mean LTD 
mea n K., - 0 .42930 

mean K
0 

- 3.4555 

0 .5437 
- 0.2053 

0.8968 

mean K
0 

- 3.0042 

0.8585 
- 0.2998 

0.5029 

mean K
0 

- 4.18660 

0.88 044 
- 0.28460 

0 .20830 

mean K
0 

- 1 .50330 

mean K, - 0.22810 0. 76011 
mean K., 0 .34380 0.073 29 
mean B, - 0.87620 0.60889 
Ke ndals co efficient of concordance 
Indu stry Cement Auto-ancillary 
K(of K,, K,. & B,) 3. 00000 3. 00000 
W(of K,,K,. & B,) 0.70940 0.53380 
c2 va lues 23.41 17.61500 

mean K, 
- 1 .62600 

2.04910 

- 0.38200 
0 .50450 

mean K , 
- 4.23700 

5 .29300 

- 0.37600 
0.64490 

mean K, 
- 2.61160 

5.87181 

- 0.26090 
- 0.04520 

mean K, 
- 0.74090 

3 .69914 

- 0 .08020 
0.40500 

Automobile 
3. 00000 
0 .80264 

26.48720 

mean Kd 
0 .08210 

- 0.66320 
- 1.30540 

- 0.14750 

mean Kd 
2.50540 

-0. 99380 
- 1.28330 

- 0.48310 

mean Kd 
2.63713 

- 0. 93891 
- 0.85454 

- 0.58132 

mean Kd 
1.15768 
0.23240 

- 0.25459 

- 0. 28818 

Chemical 
3 .00000 
0 .73270 

24 .17900 

mean B 
- 4.27571 

6.41132 
1.84788 

- 0.47156 

mean B, 
- 2.09884 

1.83967 
2 .66834 

- 1. 74479 

mean B 
- 1. 71585 
0.673463 
- 0.14301 
- 2.25927 

mean B, 
- 5 .74851 
2.427322 
4 .84465 

- 0.95168 

Notes : * Bo ld t va lues of correlations coefficient are significant a t 5% level w ith (n- 2) 
=10 d.f. 

/\ Bo ld c2 - va lues a re s ignificant a t 5 % I vel of significance with (n -1) =11 d .f. 
K[r] in down-left indica tes the correla tion matrix. 

K# [r] in up - right indica tes the t - va lues of correla tion ma trix. 

The 0,
1 
for all regression equations follows standard normal distribution 

(with mean = 0 and variance =1), that is, the regression equations are free 
from error of wrong specification. Again, each of the dependent variable is 
exp lained in a higher order form of the explanatory variable and thus, the 

ffect of the multicolinearity problem does not noise the predictability of 
d e pendent variables. The regression equations, in Table VI, show that w ith 
respect to significant coefficients of the independent variable leverage (LTD/ 
EqR ratio) B, is quadratic at 5 % level, and at any level Kd is cubic, and the K

0 
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and Ke are linear polynomials. However, a cubic estimation of the dependent 
variables K

0 
a nd Kd (in Figure 1) shows that at 0.80 LTD/EqR ratio the 

declining K
0 
equates Kd and then after reduces steadily. The predicted values 

(in Figure 1) of the function B, is decreasing up to 1.088 LTD /EqR ratio and 
the expected Br never goes below the expected K •. The Ke and K

0 
are also 

d ec reas ing and at higher LTd /EqR ratios K. approaches towards K,r 
However, the F-values of the multiple R- square values of the c ubic equations 
explain the level of significance. Besides these findings, the value of Kd at 
zero LTD / EqR leve l is not zero rather positive (6.021 % ). Since we measure 

Interest (1 - t) 
Kd by Kd = Debt Capital , Kd represents the interest rate of short te rm debt 

cap ita ls where the Ltd / Eq ra tio is zero. At this Ltd /Eq level (i.e. zero) the 
va lu es of K

0
, Ke, Kd, and B, represent the respective rate of cos ts and returns 

of a n all equity firm. 

Fig : 1 Return Variables 

03 t 
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Long Term Debt to Equity ratio 

Figure 1 
Showing the Predicted Values of Return Variables B,, K

0
, Kd, K

0 

In Table VI, The vo latili ty / risk parameters of B,, and Ke, that is, R(B,); 
and R(K.) res pec tive ly are s ignificantly linear at any level even th o ugh the 
R-square va lu e of the ir cubic regress ion equati ons ca n ex pla in the m (only 
12 % and 15 % ) at hig he r level (6.67 and 11 .86 pe rcent) of significa nt F va lue 
respectively. However, the volatili ty/ risk para meters of K

0
, and Ktt' that is, R 

(KJ and R (K) res pectively are s ignifica ntly linear at any level, and the ir 
cubic es timatio ns w ith respect to the LTD/EqR ratios hardly explain the m . 
Aga in, the fi gures o n the predicted va lues i.n Figure: 2 also show that R(B,) 
and R(K) re main fi xed to the ex tent of 0. 697 and 1.088 LTD/EqR leve ls 
respectively. The values of R (KJ redu ces and approaches toward s the R 
(K) . Howeve r, R (B,) reduces rapidly and approaches towards R (KJ at 
higher limits of LTD/ EqR ratios . The difference between R (B,) and R (K) 
primarily increases, the n maximizes at 1.088 LTD/EqR ratio, and fina lly 
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decreases. The business risk premium, differential variable ( B, - K
0

) and the 
financial risk premium, differential variable ( K. - Kd) are declining functions 
of LTD/ EqR ratio and respectively are quadratic and linear with significant 
coefficients at 5 % level of significance. The changes of the ( B, - K

0
)) and ( K. 

- Kd ) ) are exp lained by LTD/ EqR. in their particu lar cubic regression 
equations by 20.53 % and 42.98 % respectively at 1.67 % and at any level of 
significance. However, the Figure:3 shows that the difference between these 
two risk premiums (i.e. (B,- K

0
) and the (K. -Kd)) remains more or less equal 

up to 1.013 LTD/ EqR ratio and then increases. 

Table VI 
Table Showing Regression Statistics and Coefficient Values 

Variables C
0 

C
1 

C
2 

C
3 

Mui. R R2 Adj. R 2 F 

parameter 

B 
' 

Equa tio n 0 .27786 -0 .2001 0.0944 -0 .01270 
Std. error 0.02747 0. 0730 0.0491 0 .0083 4 
t-s ta ti s tic 10 .11** -2.74** 1.9214* -1 .52360 

K ,. Equation 0 .16513 -0. 0241 -0.0044 0.00083 
Std . erro r 0 .02346 0 .06 23 0.041 96 0 .00712 
t-s ta tist ic 7 .039** -0 .3871 -0.1045 0 .11 616 

K,, Equ a ti o n 0. 06021 0 .11 06 -0 .0678 0 .011 24 
Std. error 0 .01 03 4 0 .0275 0 .01 849 0 .00 314 
t-s ta ti s tic 5.821** 4.02** -3.66"" 3.579"" 

K .. Equ a tion 0 .13904 -0 .0454 0.01 324-0 .00140 
Std . erro r 0 .011 71 0. 0311 0.02095 0 .00356 
t-s ta tis ti c 11.87"" -1. 4584 0.63 204 -0 .39364 

R[B,] Eq ua tio n 0 .15215 -0 .0921 0 .0389 -0 .00480 
Std . e rro r 0.03326 0 .0883 0 .0595 0 .01009 
t-s ta t is ti c 4 .574 *" -1. 0414 0.6551 -0. 48120 

R(K..J Eq ua ti on 0 .12244 0 .0255 -0. 0304 0 .00485 
Std. e rro r 0 .03082 0 .081 9 0 .05512 0 .00935 
t-sta ti s tic 3 . 973"* 0.311 3 -0 .5522 0 .51 899 

R[K.,] Eq ua ti o n 0 .05296 0.0251 -0 .0234 0.00468 
Std . erro r 0 .01677 0 .0446 0 .02999 0. 00509 
t-s ta ti s tic 3 .157** 0.5 613 -0 .7804 0 .91934 

R[K.J Eq ua ti on 0 .08878 -0 .0399 0. 01548-0 .00202 
Std . error 0.02067 0. 0549 0 .03696 0 .00627 
t- ta ti sti c 4 .295 ** -0 . 7272 0.4 1876 -0 .32229 

lB,- K.JEqua ti o n 0 .13883 -0 .1547 0 .08118-0 .01131 
Std. erro r 0 .02736 0.0727 0. 04894 0 .00831 
t-s ta tis ti c 5 .073** -2.13** 1.6586" -1 .361 21 

[K,.-Kd] Eq ua ti o n 0 .104 9 2 -0 .1347 0 .06339-0 .01041 
Std . erro r 0 .02618 0 .0696 0 .0468 2 0 .00795 
t-s ta tis ti c 4 .008* * -1.936* 1.35389-1.31013 

Notes : • t a t 5 % sig ni fi cant level 
"" t a t 5 % sign ificant le vel 

0 .6329 0.4005 0 .3596 9.8" 

0 .5827 0.3396 0 .2946 7.5" 

0 .6021 0 .3626 0 .3191 8 .3" 

0.6629 0 .4396 0 .401 3 11 .0" 

0 .3512 0. 123 4 0 .0636 2. 0 7·' 

0. 3857 0 .1488 0 .0908 2.56" 

0 .2268 0 .0514 -0 .0132 0.79·' 

0 .3139 0.0986 0 .0371 1.60·· 

0 .4531 0 .2053 0 .1511 3.8" 

0 .6556 0.4 298 0 .3 9091 1.0·· 

a F at 0.01 % in B,; K_; K.,; K,; [K,-K.,] and 11.8 % in R[B,]; F a t 6.67% in R[K.J; 

Fa t 50.31 % in R [K.,]; Fa t 20.21 in R[K0] and Fat 0.01 6% in [B,-K,J 
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Table VII 
Showing the Predicted Values of the Dependent Variable B,., K

0
, KcY 

K.,R (B,), R (K
0
),R (Kd), R (K.), (B, - K

0 
), and (K. - Kd) 

Mean B(r) K. K
0 

Kd B(r) sdev sdev sdev B(r) K, 
Ltq/Eq K , K. Kd -K. - Kd 
0 0.27786 0. 16513 0.13904 0.06021 0.15215 0.122440 0.08878 0.052960 0.1388 0.10492 
0.2752 0.22968 0.15817 0.12752 0.08573 0.12967 0.1 27252 0.07892 0.058163 0.1022 0.07244 
0.2911 0.22730 0.15775 0.1 2691 0.08692 0.12854 0.127402 0.07841 0.058367 0.1004 0 07083 
0.3389 0.22039 0.15648 0.12512 0.09033 0.12524 0.127773 0.07694 0.058925 0.0953 0.06615 
0.3432 0.21979 0.15636 0.12496 0.09062 0.12496 0.127801 0. 07681 0.058971 0.0948 0.06574 
0.3754 0.21537 0.15549 0.12379 0.09275 0.12283 0~ 27978 0.07586 0.059293 0.0916 0.06274 
0.3896 0.21348 0.15511 0.12328 0.09366 0.12192 0.128039 0.07545 0.059423 0.0902 0.06145 
0.4080 0.21107 0.15461 0.12263 0.09479 0.12076 0.128104 0.07492 0.059581 0.0884 0.05981 
0.4136 0.21035 0.15446 0.12243 0.09513 0.12041 0. 128121 0.07476 0.059626 0.0879 0.05932 
0.4346 0 20768 0.15388 0.12169 0.09638 0.11911 0.128169 0.07418 0.059788 0.0860 0.05750 
0.4376 0.20731 0.15380 0.12159 0.09655 0.11893 0.128174 0.07410 0.059809 0.0857 0.05725 
0.4550 0.20516 0.15332 0.12099 0.09754 0.11788 0.128195 0.07362 0.059930 0.0842 0.05578 
0.4731 0.20298 0.15282 0.12038 0.09853 0.11682 0.128202 0.07313 0.060044 0.0826 0.05429 
0.4836 0.20173 0.15253 0.12002 0.09909 0.11621 0.128199 0.07286 0.060105 0.0817 0.05344 
0.4976 0.20010 0.15214 0.11956 0.09982 0.11540 0.128187 0.07249 0.060181 0.0805 0.05232 
0.5206 0.19747 0.15149 0.11880 0.10098 0.11411 0.128147 0.07190 0.060292 0.0787 0.05051 
0.5420 0.19511 0.15089 0.11810 0.10201 0.11294 0.128089 0.07136 0.060379 0.0770 0.04889 
0.5464 0.19463 0.15077 0.11796 0.10221 0.11270 0.128074 0.07125 0.060396 0.0767 0 04855 
0.5857 0.19049 0.14966 0.11671 0.10397 0.11064 0.127905 0.07029 0.060514 0.0738 0.04569 
0.5984 0.18920 0.14929 0.11632 0.10450 0.10999 0.127836 0.06999 0.060542 0.0729 0.04479 
0.6121 0.18783 0.14890 0.11589 0.10506 0.10930 0.127753 0.06967 0.060567 0. 0719 0.04384 
0.6820 0.18127014689 0.11379 0.10764 0.10597 0.1 27209 0.06810 0 060609 0.0675 0.03925 
0.6969 0.17996 0.14646 0.11336 0.10814 0.10529 0.12706,'. 0.06778 0.060600 0.0666 0.03833 
0.7125 0.17861 0.14601 0.11291 0.10863 0.10460 0.126908 0.06745 0.060585 0.0657 0.03737 
0.7286 0.17726 0.14554 0.11245 0.10912 0.10390 0.126734 0.06712 0.060562 0.0648 0.03642 
0.7492 0.17559 0.14494 0.11187 0.10972 0.10303 0.126496 0.06670 0.060522 0.0637 0.03522 
0.8000 0.17169 0.14344 0.11048 0.11103 0.10098 0.125840 0.06570 0.060379 0.0612 0.03242 
0.8361 0.16912 0.14237 0.10952 0.11183 0.09960 0.125315 0 06503 0.060238 0.0596 0.03054 
0.8448 0.16852 0.14211 0.10930 0.11201 0.09928 0.125181 0.06487 0.060200 0.0592 0.03011 
0.941 4 0.16254 0.13922 0.10687 0.11 359 0.09599 0.123514 0.06321 0.059660 0.0557 0.02562 
0.9743 0.16076 0.13822 0.10609 0.11397 0.09498 0.122875 0.06269 0.059431 0.0547 0.02425 
1.0133 0.15880 0.13704 0.10518 0.11433 0.09385 0.122070 0.06210 0.059133 0.0536 0.02~70 
1.0300 0.15802 0.13653 0.10480 0.11445 0.09339 0.121712 0.06186 0.058997 0.0532 0.02207 
1.0860 0.15561 0.1 3481 0.10357 0.11473 0.09194 0.120446 0.06107 0.058504 0. 0520 0.02009 
1.0881 0.15553 0.13475 0.10352 0.11473 0.09189 0.120396 0.06105 0.058484 00520 0.02001 
1.2014 0.15168 0.13124 0.10119 0.11469 0.08940 0.117554 0.05964 0.057332 0.0505 0.01 656 
1.29-!7 0.14946 0.1 2834 0.09943 0.11412 0.08777 0.114963 0.05863 0.056257 0.0500 0.01421 
1.3538 0.14846 0.12648 0.09838 0.11 354 0.08692 0.113216 0.05807 0.055527 0.0501 0.01294 
1.4357 0.14756 0.12390 0.09702 0.11249 0.08597 0.110672 0.05737 0.054465 0.0505 0.01141 
1.4500 0.147-16 0.12345 0.09679 0.11227 0.08582 0.110213 0.05725 0.054274 0.0507 0.01117 
1.4592 0.14741 0.12316 0.09665 0.11213 0.08574 0.109917 0.05718 0.054152 0.0508 0.01102 
1.5758 0.14724 0.11945 0.09491 0.11010 0.08488 0.106029 0.05637 0.052555 0.0523 0.00936 
1.6750 0.14785 0.11630 0.09358 0.10805 0.08450 0.102563 0.05581 0.051169 0.0543 0.00825 
1.7073 0.14818 0.11527 0.09317 0.10733 0.08443 0.101405 0.05565 0.050717 0.0550 0.00794 
·1.7093 0.14820 0.11521 0.09315 0.10728 0.08443 0.101335 0.05565 0.050689 0.0551 0.00792 
1.8915 0.15115 0.10940 0.09108 0.10289 0.08462 0.094619 0.05494 0.048188 0.0601 0.00651 
1.9520 0.15248 0.10748 0.09048 0.10135 0.08485 0.092340 0.05-177 0.047396 0.0620 0.00612 
1.9656 0.15280 0.10704 0.09035 0.10100 0.08492 0.091825 0.05473 0.047222 0.0625 0. 0060.t 
3.9507 0.17741 0.05238 0.08007 0.13215 0.09722 0.047477 0.04793 0.075004 0.0973-0 07970 
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These results are consistent with the following propositions that : (a) 
higher debt performs as a monitoring factor and reduces the Ko as well as 
the R(K

0
) , (b) increase in leverage is subject to the restriction of redu cing the 

Br and the R(B,) as well, (c) debts monitoring over the Br and R(B,) redu ces 
equity holders expected Ke as well as R(K.,), (d) the default risk, R(Kd) remains 
more or less constant and the additional risk of the new projects ath·ibutable 
to the increase in the leverage is accommodated by i.ncreasu1g the Kd and / 
o r decreasu1g the Br and res tricting the R(Br) at a specific level or reducing 
the leve l, and ( e) with increase in debt levels, the II firms command" on the 
project se lection reduces i.n parallel with the reduction of the II equity holde rs 
co mmand" over the Bond holders, and (f) the extreme command of the bond 
hold ers over the equity hold ers (i.e. at LTD/EqR ratio g reate r than 1.013) 
advances the Br, R(Br), and ( Br-Ko) toward s tabili zation and e nhance the 
bus iness risk pre mium, ( B, -K

0
) over the financial risk pre mium, (K. - Kd) . 
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VI. Discussion and Conclusions 
The results and findings suggest that the significant relationship, 

positive (or negative) correlation coefficient, between K
0 

and B, has a 
similarity with that between K

0 
and B, Besides, the relationship between Kd 

and B,, significant (or insignificant), is comparable with the insignificant 
( or significant) relationship between LTD/ EqR ratio and B, The uniformity 
among the changes in K

0
, K

0 
and B, with increase in LTD/EqR levels is also 

observed with the significant negative correlation between B, and Ltd./ eq. 
ratio. These findings suggest that K

0
, Ke, Kd, and B, can provide sufficient 

information (as discussed in the previous section) on capital structure 
decisions. 

Now, a categorical discussion with respect to each industry can provide 
concise conclusion. For auto ancillary industry, "K. maximization subject 
to significant relationship of "K. > K

0 
> K/ and vice versa" (following the1 ' 

proposition) and the inconsistency among K
0

, K. and B, (following the 3'd 
proposition) along with the insignificant negative relationship between B, 
and LTD/EqR ratio (following the 2nd proposition) suggest that the 
inconsistency is associated with the applicability of the condition for 
optimality (also see Table III along with Table V) . These findings advocate 
that at inconsistent pattern among K

0
, K. and B, firms find trade off benefits 

(where LTD /EqR has insignificant impact on Br but significant effect on Kd) 
on using debts in the capital mix. Furthermore, the absence of "K

0 

maximization subject to significant relationship of "K• > K
0 

> K/ and vice 
versa" (for cement and chemical industry) suggests that the consistency 
among K

0
, K

0 
and B,, firms capital issue follow pecking order theory with 

signaling effect of capital structure components (where LTD/EqR has 
significant negative impact on B, but insignificant positive effect on Kt1 ). 
However, in case of automobile industry, LTD /EqR has significant impact 
of on B, (negative) and on Kipositive) as well, but an inconsistency among 
K

0
, K

0 
and B, This result shows in-between evidence with the pecking order 

theory and the trade off theory, and confirms the theoretical prediction that 
the pecking order theory does not necessarily eliminate the impacts of the 
trade off theory . 

The relevance of firms capital structure and the above differences among 
the capital intensive industries require broad explanation. The variation is 
not the direct influence of the capital structure decision rather the 
consequence of project selection. When firms follow the p ecking order 
hierarchy in capital sb·ucture change, issue of debt is a back up to the retained 
earnings. This kind of debt issue is more uncertain than those firms who 
follow trade off theory. Again, the pecking ordered firms rely much on intema I 
financing and may try to pass the excess risk of the new project to the 
bondholders if they can not finance it wholly by retained earnings. So, 
bondholders in such situations put their command over fiTms arbitrary 
project selection even though they either adjust the interest rates with the 
excess risk or simply paralyze firms project selection. This behavior of the 
bondholde rs is guided by their theoretical apprehension that in the future 

© Indian Institute of Finance 



Ghosh & Sinha, ls there Optimaliti;in Firm 's Capital Structure? .... 885 

years of profit the firm will again employ internal reserves and at the days of 
losses they will exercise the issue of external debts. This apprehension of 
the bondholders supports Myers (1977) underinvestment problem and 
Jensen and Mecklings (1976) asset substitution problem. 

The results are consistent with that- the firms which follow the trade off 
theory (with the h·ade off benefits of debt capital), default risk to interest 
payments on debt capital is included in the interest rates and not with 
project selection (i .e. if there is positive and highly significant correlation 
betwee n LTD/EqR and Kd, the correlation between LTD/EqR ratio and B, 
will be insignificantly negative). On the other hand, firms following the 
pecking order theory (with their hierarchical financing pattern), that risk is 
incorporated by imposing restrictions on the selection of positive NPV projects 
with higher risk (i .e . there will be significant negative correlation between 
LTD/ EqR and BJ Again, default risk of interest payments on debt capital 
which is an effect of the trade of theory may exist in case of the pecking 
ordered firms as well. And the higher is the bondholders control on project 
selection the lower is the pressure of default risk to interest payments (i .e. 
the higher is the negative effect of LTD/EqR ratios on B.., the lower is the 
positive impacts of LTD/EqR on Kd and vice versa). 

Findings in the paper suggest that if firms follow the pecking order 
pattern in managing the capital structure, it finds out itself in suboptimal 
position from the view points of the cost of capital. The occurrence of 
optimality (or significant K. > K

0 
> Kd relation) is concerned with lower 

confidence on following the pecking order theory. Firms obtain tradeoff 
benefit at lower LTD/EqR levels and with more dependence on long term 
debt capital firms tend to follow sub-optimal capital restructuring. So the 
financing decisions follow a changing pattern and the changes in firms 
capital structure come to happen in a rational manner with the .change in 
the investment decisions. 

The overall findings are in the line of the findings of Mayer and Susman 
(2004) but it differs regarding the level of LTD/EqR Mayer and Susman 
suggest that firms" predominantly follow the pecking order theory in short­
run and the tradeoff theory in the long run". But the findings in the paper 
prompts that tradeoff theory is associated with lower LTD./EqR. ratio and 
the pecking order theory and the signaling effects are associated with higher 
LTD/EqR ratio (with no cost benefit due to the use of debt capital). The 
approach of firms investment with higher LTD./EqR. and reduction of the 
debt levels to maintain lower LTD/EqR ratio at long term ends and to obtain 
trade off benefit as well resolves the pseudo conflict. When the effect of the 
pecking order hierarchy sets out severity on the firm, the firm reverts back to 
follow trade off track in the long run. Firms behave in this manner to avail 
certain flexibility in their capital structure and secure both the owners 
(shareholders and bondholders) value. The explanation regarding the sub­
optimality in this paper also supports Martijn, Vinay & Chenyangs (2004) 
findings that the shareholders control consequences low yields (high yields) 
when firms are protected from takeovers (or exposed to takeovers) . 
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Finance literature addressing capital structure and firm value mostly 
discusses the issue on the contest of the developed countries. But virtually a 
very few works are done in the context of the developing economy of the 
third world countries. To rationalize this gap the present authors regard the 
concern qf the dynamic capital restructuring in Indian context. Prospective 
research in this area may focus further insights on building linkages among 
the various theories of capital structure and firms value and their 
applicability as well. However, some other sort of definjtions for the cost 
and return components considered in the paper may also be sought under a 
cross check. 
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