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RESEARCH

Role of debt-to-equity ratio in project 
investment valuation, assessing risk and return 
in capital markets
Vasishta Bhargava Nukala1*  and S. S. Prasada Rao2

Abstract 

In this paper, a case study was performed with an aim to analyze the asset returns for two different companies and 
the risk and returns from capital projects using standard capital asset pricing method. To demonstrate how the 
present values of future cash flows are influenced by discount rates when the debt-to-equity capital structure ratio is 
varied between 0 and 2.5 debt-to-equity. The breakeven sensitivity was also conducted in relation to different gross 
margin ratios of company. It was found that high value of debt-to-equity ratio yielded a flatter net present value 
with increase in gross margins. Capital appraisal techniques were applied to illustrate the project returns and annual 
cash flows and its relationship with change in cost of capital. Analysis showed that when average cost of capital is 
increased beyond threshold value, the net present value from the firm’s project investments reduced significantly. A 
covariance analysis was performed to determine individual returns from two stocks traded in BSE Sensex and S&P 500 
indices using the beta values. Comparing the individual and total returns of two stocks revealed that returns not only 
increased with increasing beta values–but also varied with earnings potential, growth rate of firm, dividend payout 
ratios and trading stock price. The standard deviation on portfolio of two stocks has been computed for varying asset 
weight ratios. It has been found that positive correlation between two stocks increased equity risk when weight ratios 
are not balanced in portfolio, while a negative correlation reduced equity risk.
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Introduction
For today’s world of sustainable business operations, 
an insight of financial ratios provides useful informa-
tion to predict company performance over long-run 
horizon. The economic growth and development of a 
nation depends on the efficient functioning of capital 
markets. In capital markets, equity and debt remain 
one of the important sources of external funding for an 
organization due to its low cost of borrowing power and 
flexible access, while depreciation and retained earn-
ings are internal sources of funds. Retained earnings 
can be considered as form of equity which is associated 

with risk but vary significantly with firm’s performance 
and external market conditions. Often equity valua-
tion is a function of the maximum probable returns 
expected from a stock, risk-free rate of return prevalent 
in national economy as well as market risk premium. 
For stakeholders and financial managers, the financ-
ing mix of debt and equity instruments in a portfolio 
strongly determines the returns expected in long run 
[1]. Typically, returns from a capital project are profits 
or income derived from investments expressed as frac-
tion of its cost. Financial analysts usually consider debt-
to-equity ratio as one of the important capital structure 
ratios for a firm’s valuation. The extent of financial lev-
erage is influenced by the debt-to-equity ratio, debt 
service and interest coverage as well as debt-to-asset 
ratio, among others. The introduction of Markowitz 
model laid one giant step in dealing with problem of 
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portfolio selection by means of efficient combination 
of risky assets. It also emphasized pricing of securities 
and rational allocation of capital among different assets 
in portfolio to minimize risk and optimize returns [2]. 
The fundamental capital asset pricing model proposed 
by Sharpe [3], Lintner [4] and Black et  al. [5] (SLB) is 
based on the portfolio theory proposed by Markowitz. 
The model predicts that average returns from a given 
stock are positive and linearly correlated with betas. 
However, this model has drawbacks in overestimating 
the pricing of individual or portfolio of stocks. It ignores 
the tax effect, transaction costs on securities in portfo-
lio. Another weakness is that investors prefer the same 
level of returns for any combinations of assets in port-
folio. In addition, investors can borrow without limits 
at risk-free rate of interest. Later, Fama and French by 
Fama and French [6] suggested that capital asset pricing 
model (CAPM) strongly correlates with fundamental 
analysis in which the firm size, volume of shares traded 
in market index, book-to-market ratio, i.e., book equity 
(BE) and market equity (ME), determine stock prices 
[7]. The sustainable growth of an organization depends 
on fundamental business model, its long-term goals and 
objectives framed by corporate governance committees. 
Most organizations which are in growth stage prefer to 
invest the long-term capital in profitable avenues which 
tend to complement their business model. However, 
few firms redistribute their earnings in the form of divi-
dends to investors to drive the shareholder values and 
sustain long-term growth. Framing a dividend policy is 
one of most important decisions for a company to dis-
tribute excess cash to stockholders. In financial man-
agement, simplest model on dividend distribution was 
proposed by Gordon [8] and based on firm’s growth 
rate which predicts the intrinsic value of stock based 
on periodic dividend payments to investors. Also, other 
complex dividend discount models such as Walters 
model are based not only on the intrinsic value of stock 
price, but also on equity capitalization rate and internal 
rate of return. The economic value of firm’s assets is an 
strong determinant which not only enables the investors 
to estimate the intrinsic value of firm’s stock price but 
also used by the financial analysts to discover the fair 
market value at which the stock can be sold or bought 
in open markets. Growth stock typically tends to have 
low BE/ME ratio with lower average returns, while 
value stocks have high BE/ME ratios with higher aver-
age returns and are influenced by interest rate trends in 
the long run. The returns from either growth or value 
stocks depend on the market capitalization of firm. 
Value stocks usually represent the strongly established 
or matured companies which have higher book equity 
and trade at discounted prices in index while growth 

stocks trade at premium price and depend on the inves-
tor’s preferences, time horizon, risk appetite and invest-
ment goals or objectives. The holding period return of 
stock is also essential in the valuation of stocks which 
can strongly affect the equity cash flows to investors [9]. 
Cash flows from short duration stocks may have bet-
ter returns than the long-duration stock in a portfolio. 
Returns from portfolio of stocks to investors differ sig-
nificantly and depend largely on the risk premium based 
on the capital asset pricing model. To a large extent, 
capital structure ratio is an important factor used in 
investment decisions in any organization or by a firm 
in specific industry. Among capital structure ratios, the 
debt-to-equity ratio strongly affects the firm’s earnings 
in the long term. Depending on the financial leverage of 
a firm, capital structure ratios tend to have both posi-
tive and negative correlation with regard to the financial 
performance of a company. Adequate debt-to-equity 
ratio is essential to maximize the shareholders returns 
which impact the firm’s stock price in the long run. 
According to technical analysis, the stock price returns 
rely on the historical values and often the required rate 
of return from a given stock tends to be volatile by very 
nature of uncertainty associated with market perfor-
mance. In this paper, the capital asset pricing model is 
implemented as case study by assuming stock prices 
for two limited liability firms. The valuation of project 
investments for both companies is done taking account 
of internal rate of returns, net present values of cash 
flow generated from project operations. In addition, 
market risk and return assessment is done for two firms 
and compared to empirical financial data available in 
the Bombay stock exchange (BSE) Sensex and Standards 
and Poor (S&P) 500 for period of two years, i.e., from 
January 2008 to December 2009. The regression analy-
sis was performed by evaluating the covariance data for 
two stocks over a period of two years and comparing 
it with market index returns. This paper also attempts 
an application of price-to-earnings (P/E) ratio to deter-
mine the returns from a stock under constant and vari-
able earnings scenarios. Further, it correlates the capital 
structure ratios and its influence on long-run financial 
performance of firm under constant macroeconomic 
factor assumptions.

Literature survey
Chandra (2009) discusses about importance of debt-to-
equity ratio on the investment valuation methods involv-
ing capital projects, its planning, analysis, selection and 
review stages for small- and medium-scale enterprises. 
It also demonstrated that debt-to-equity ratio and cost 
of capital play a critical role in the profitability of pro-
jects. Also, an approach has been presented to evaluate 
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several business scenarios and project returns using 
capital appraisal techniques taking account of internal 
rate of return (IRR), net present value (NPV) and dis-
counted payback methods. The required rate of return 
is an important factor used by financial managers to 
determine the acceptance of project. Sometimes, a proxy 
to IRR can be assumed as cost of capital which repre-
sents the same as the weighted average cost of capital 
(WACC). In CAPM approach, the level of risk in a pro-
ject investment varies according to the size of equity 
capital involved, discount rates and hence cash flows to 
project and external equity investors are not the same. 
This implies that minimum return required to compen-
sate shareholders required rate of return on each project 
becomes cost of equity and depends on the extent of sys-
tematic risk. Riggs (1996) illustrated that the net present 
worth calculations of capital project investments from 
multinational organizations prefer debt financing meth-
ods utilizing high-yield low-risk bonds at low discount 
rates to maximize value to the stakeholders. To a large 
extent, the present value of series of cash flows tends to 
vary highly with discount rates and thus depend on mac-
roeconomic factors.

Miller and Modigliani [10, 11] (M–M) proposed that 
investment decisions and dividend payout ratio do not 
affect the wealth of shareholders but are rather depend-
ent on the earnings power of firm. Miller and Modigli-
ani [11] specified that the fundamental principle of stock 
valuation is based on the fact that price of the share and 
total return, i.e., dividends and capital gains, on invest-
ments does not vary over long-time horizon. Further, 
it argues that even under perfect market conditions or 
zero uncertainty, it assumes that dividend policy remains 
irrelevant and does not affect the firm’s stock prices in 
long run. So, a rational investor would prefer to sell the 
low-return high-price shares and buy low-price and 
high-return shares for benefit. Rational buying and sell-
ing of shares in organized markets tend to drive down the 
prices of low-return shares or drive up the prices of high 
return shares. Panda et al. [12] found that pecking order 
and agency cost theories which do not corroborate the 
capital investment decisions for the benefit of external 
stakeholders and firms management. Agency cost theory 
in contrast treats potential conflicts that arise between 
shareholders and business managers as an additional 
expense. This implies constraints on application of funds 
would cause inefficiencies in management or disruptions 
in business operations. In most manufacturing com-
panies, higher debt financing is regarded as a preferred 
option since it is cheaper source of funds for finance 
managers. Van Horne and Dhamija [13] and Panda et al. 
12 specify that pecking order theory relies on empirical 
evidence work and uses predominantly three sources of 

funds, viz. internal and external equity funds as well as 
retained earnings. According to them, the right mix of 
debt and equity is essential in corporate finance to ensure 
benefits overcome the costs for stakeholders. In corpo-
rate finance, a major source of asymmetric information 
occurs due to adverse selection of financial instruments 
or when information among shareholders, investors and 
management is exploited. Panda et al. 12 studied the case 
of 66 Indian steel manufacturing companies with mean 
debt-to-equity ratio of 2.12. A regression-based corre-
lation technique was used to evaluate the profitability, 
growth and risk as independent variables. Van Horne and 
Dhamija [13] pointed out that for investment projects, 
finance managers often rely on senior debt and equity to 
finance projects due to the fact that senior debt can be 
obtained by a firm at low borrowing costs from finan-
cial institutions and prevent any agency costs associated 
with borrowing. Abdillah et  al. [14] found that debt-to-
equity ratio of manufacturing companies are significantly 
affected the business risk for different financing scenar-
ios. A cause–effect relationship was used in their research 
study to test hypotheses by applying statistical F test 
and partial t test to predict the future share price move-
ments and market value. Findings have shown that firm 
size and business risk tend to have positive effect when 
capital structure ratios are varied, while profitability has 
negative or inverse effect. Vacek et  al. [15] studied pro-
ject portfolio management using stochastic optimization 
model to develop strategic goal and benefits to small- and 
medium-scale business enterprises. For instance, port-
folio returns were determined for a medium-scale phar-
maceutical company that is privately owned in Czech 
Republic with sales revenue of 150 million CZK, total 
assets and liabilities of 150 million CZK. They found the 
management and board structure laid higher emphasis 
on the valuation of portfolio investments using discount 
cash flow methods taking account of correlation factors. 
D’Amico and De Blasis [16], Nageshwara and Prasada 
[17] have studied about the volatility in stock price using 
financial data available from US and Indian capital mar-
kets. They found that stock returns predicted using sto-
chastic models obey normal distribution pattern and do 
not correlate well with real-time data. Results from the 
study have indicated that actual stock prices are difficult 
to predict using multivariate Markov chain and stochas-
tic optimization models as they do not give qualitative 
information to rational investors. This study aims to cor-
relate the production revenue, financing costs and invest-
ment requirements by assuming different debt-to-equity 
capital structure ratios. A sensitivity study has been con-
ducted to assess the effect of discount rates on the net 
present values of firm’s assets. The impact of internal rate 
of return on the cash flows to investors are discussed, and 
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the returns at different average cost of capital are illus-
trated. Financial data available from S&P500 and BSE 
Sensex indices are utilized to compare the two-year mar-
ket index returns with individual stock returns for two 
firms.

Assumptions and objectives of study
Assumptions
Financial variables for the project investments for a com-
pany AVS Ltd are

• Initial investment worth Rs 50 million in year 0
• Depreciable fixed assets worth Rs 30 million; depre-

ciation per written down value method, on equip-
ment depreciated toward 25 years. Depreciation rate 
scheduled at 13% annually.

• Capital expenditure worth Rs 50 million.
• Financing mix: debt and equity; no preferred capital.
• Corporate tax rate at 30%
• Debt financing summary

a. Nonconvertible debentures (NCD), term loans, com-
mercial paper

b. Interest rate on working capital is 12%, while for term 
loan is 14%

c. Coupon rates fixed at 10%, for period of 25 years.
d. Face value of bond is Rs 1000.
e. Bond yield at 5.6%. Typically, values are decided 

based on the risk-free rates of long-term govern-
ment treasury bonds. Credit rating: The bonds are 

assumed to belong to moderate risk with investment 
grade, BBB-CRISIL and LBBB-ICRA rating.

Figure  1 shows a convex or inverse relation between 
the bond price and bond yield curves relative to maturity 
period. It implies that as the coupon payments decrease, 
the running yield would increase over bond life. Also, as 
the bond price is reduced, the yield-to-maturity (YTM) 
is increased, ceteris paribus. However, in practice bond 
YTM considers external macroeconomic factors which 
include inflation premium and detailed analysis for 
change in bond prices are beyond the scope of the pre-
sent study. Typically, a corporate bond’s face value is 
retired in the form of bullet payment toward its maturity 
period, while a bond’s price is calculated using the sum of 
the present values of all future coupon payments and pre-
sent value of face or par value at its maturity. As stated 
before, bond yield can be estimated based on the inter-
nal rate of return of cash flow payments of a bond for any 
given period. On the other hand, bond price may fluctu-
ate with market interest rates that could affect the bond 
value during its life. This also means an investor would 
be able to make better investment decision based on the 
prevailing market rates and by considering the changes to 
bonds credit risk rating.

Objectives

• To evaluate the risk and return from the stocks using 
the capital asset pricing method. Compare risk and 
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return from individual stocks for two firms with the 
benchmark or index returns.

• Compute the returns from the stock trading in US 
and Indian capital market and perform the valuation 
using the comparable method utilizing the earnings 
per share and current market price of share.

• Prepare payment schedule for the firm’s asset that 
takes account of written down and diminishing bal-
ance methods of depreciation.

• Perform the sensitivity analysis of present value of 
cash flows with respect to the weighted average cost 
of capital and determine the breakeven gross margin 
percentage as a function of cost of capital for differ-
ent debt-to-equity ratios.

Methods
Revenue function and cost function
In this section we assume, a hypothetical company, AVS 
Ltd, which is involved registered hypothetical company 
AVS Ltd is involved in the production of ancillary auto-
mobile components in the industry. The revenue func-
tion is defined according to the empirical Eq. (1)

where n is number of units produced by the machin-
ery equipment and sold per year, K is the sales revenue 
in millions per year. From Eq.  (1), the revenue function 
varies nonlinearly with the annual production quantity. 
This quantity is strongly correlated with annual demand 
for the product. Most manufacturing firms consider fore-
casting of demand as critical factor to predict the annual 
sales revenue and the implicit costs associated with 
product sales. The cost function for the plant is defined 
according to Eq. (2)

The constants in both revenue and cost functions are 
obtained by correlating the long-term annual product 

(1)K = 1.1
√
n

(2)C = 10 · 2.5
(

1
n

)

sales with production output. Figure  2 shows the total 
revenue and cost for the useful economic life of the asset 
which is engaged in the business of making ancillary 
automobile components. It is apparent that cost function 
also varies according to annual number of units produced 
by a firm. The annual sales revenue and cost function are 
thus related to production quantity. As stated, earlier 
information pertaining to demand is a key indicator of 
number of customers and prognostic revenue for a firm. 
In the present study, both revenue and cost functions of 
the company are assumed as empirical estimates that are 
correlated with the annual production outputs.

Figure  3 shows the depreciation value of property or 
plant capital equipment over its useful economic life for 
which no replacement value of asset is considered. So, 
depreciation value of plant and equipment varies accord-
ing to depreciation method adopted by a firm. Further 
depreciation charges may depend upon the condition and 
nature of asset in long-run operation. The market value of 
capital asset at the time of acquisition and its scrap value 
at end of its economic life are other strong determinants 
which affect the depreciation value of equipment. So, it 
can be said that the operating costs of assets continue to 
rise despite that income from an asset is assured. In the 
present study, written down value and reducing balance 
methods have been implemented to compare the changes 
to the value of depreciation charges each year. However, 
in corporate finance, decisions made by financial manag-
ers with regard to valuation of an asset provide critical 
information for the long-term estimates of depreciation 
values. In estimating depreciation values, written down 
value method is preferred since it takes into account both 
depreciation and book values, i.e., bought price, as refer-
ence. Further, the charges determined also depend on the 
scrap value and useful economic life of asset. A change 
in one method of depreciation to another is made often 
only if the adoption of new method is required by statu-
tory body or compliance with accounting standards. 
Firms also tend to adopt this method when appropriate 
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presentation of financial statements is required. Financial 
statements do not necessarily reflect the market value of 
an asset in practice. However, they do provide enough 
information for financial analysts and investment man-
agers to conduct the fundamental analysis to predict 
future financial performance of individual firms. Here, a 
comparison between the written down value and double 
declining balance (DDB) is shown which allows the ana-
lyst to assess the difference on charges and its effect on 
the operating cash flows during valuation [18]. Further 
in Fig. 4, the debt payment schedule for such a company 
is compared with interest payment terms. It involved Rs 
30 million containing Rs 20 million of term loans and Rs 
10 million of working capital advances from bank to the 
firm. The interest rates for working capital and term loans 
are 12% and 14%, respectively. One can notice that prin-
cipal outstanding is completed in the 20th year of opera-
tion. It can be noted that the interest payments shown for 
the term loans are added cumulatively and completed by 
end of asset life according to the assumptions listed in 
“Assumptions” section. However, in practical cases, inter-
est payments due to working capital could continue due 
to fact that firms tend to use revolving credit facility for 
sustaining long-run business operations. It can be noted 
that interest rate can vary each year according to the 
credit lending terms agreed between the firm and finan-
cial institutions. Thus, a straight line does not indicate 
the equal annual payments for the working capital.

Net cash flows and changes to debt‑to‑equity capital 
structure ratio
In this section, the annual cash flows to the equity inves-
tors are computed that takes account of long-term 
debt. The overall or total cash flows to equity and debt 
investors in the company are compared. For simplicity 
purposes, the interest rate on working capital finance 
obtained from the banks, term loans from banks are kept 
constant throughout the useful economic life of asset. 
The depreciation charges of assets and the scrap value of 
assets also serve as source of funds to an organization and 
hence are added back to derive the total cash flows. The 
total cash flows are calculated utilizing the initial, operat-
ing and end cash flows, respectively (Martin and Anshu-
man 2009). Cash flows depending on economic situation 
can turn positive or negative. To evaluate investments, 
finance managers use project hurdle rates (IRR) with 
different levels of risk. The higher discount rates imply 
offset in optimistic cash flow forecasts. Figure  5 shows 
the annual cash flows to the equity and debt investors in 
the operating life of the asset. It can be noted that as the 
operation and maintenance cost of the asset increases, 
the cash flows to the equity investors become lower than 
to debt investors. However, this trend may vary according 
to nature of asset or cost of ownership by a firm.

The scrap values for fixed and current assets are Rs 5 
and Rs 10 million. The net present values for assets are 
evaluated using the three different cases of debt-to-equity 
ratios. It can be noted that the IRR from investment side 
implies that a lower cost of capital for project is preferred 
for investors since it provides higher returns and positive 
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net present value at WACC values less than 12% for the 
project. The weighted average cost of capital is calculated 
using Eq. (3)

(3)WACC = CEPE + CDPD + CD · (1− T )PD

where CE CD (1 − T) is the cost of equity and debt, PE, 
PD are proportions of equity and debt, T is corporate tax 
rate, respectively [19]. In the present study, no preferen-
tial capital is issued to investors; hence, its cost and pro-
portion are zero. The proportions or weights frequently 
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use the book value as the reference rather than market 
value from historic survey in industry.

From Fig. 6, it can be noted that relationship between 
top management of a company with investors, stake-
holders would impact stock price value for a company 
based on the financial model or policy framed for long-
term horizon. The free capital accrued in a firm’s treas-
ury could be either distributed to shareholders in the 
form of dividends or reinvestment back to existing busi-
ness operations or in expansion projects. In addition, 
free capital can be used for strategic acquisition of other 
businesses. For such cases, optimal financial leverage 
allows the managers to allocate resources in such a way 
to minimize conflict between investors, shareholders and 
firm’s management. In the context of long-run financial 
performance, asset reallocation is a complex and impor-
tant step adopted by financial managers to determine the 
favorable long-run return on asset ratio. It can be said 
that asset reallocation and rebalancing act as strategic 
growth driver to ensure high returns to investors of and 
therefore, return on asset ratio is not dealt in detail in 
present study. Also, organization follows steps so that the 
fixed capital and floating capital are reallocated in a more 
efficient manner. This is often done to ensure the growth 

and profitability by increasing the return on asset ratio 
and other capital structure ratios [20]

Figure  7 describes about the relation among capital 
market entities and shows how reduction of capital affect 
the earnings yield and earnings per share values. Capital 
reduction is done when management wants to reduce lia-
bility. The reduction in liability has net positive effect on 
share price which tend to maximize shareholders value. 
Another important reason for capital reduction occurs 
when the issued share capital does not match with the 
fair value of assets or when asset impairment happens 
significantly faster in the short run business operations.

Steps involved in calculating weighted average cost 
of capital (WACC)

1. Identify components in capital structure mix.
2. Prepare a possible estimate of opportunity cost for 

sources of finance.
3. Finally, calculate the weighted average cost of capital

Figure  8 shows the trends for net present values 
with weighted cost of capital for three different debt-
to-equity ratios. The internal rates of return are 11%, 

Fig. 7 Diagram showing relationship among capital market entities and capital structure ratios on the earnings yield and earnings per share
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19% and 21% for three cases considered when the net 
present values of the assets become zero. This dem-
onstrates that for a given debt-to-equity ratio, a lower 
value for IRR is considered unfavorable by finance 
managers. So, a project approval is done only when the 
required rate of return is higher than the cost of capi-
tal. Further, case ii produces favorable returns for the 
project which is offset by higher cost of capital. Man-
agement therefore may prefer to take investment and 
financing decision based on projects whose internal 
rate of return far exceeds the cost of capital.

The cost of debt therefore depends strongly on sev-
eral parameters for instance, the yield to maturity or 
discount rate considered, coupon rate on bond face 
value and the maturity period of the bond. Since the 

value of debt capital changes according to the dis-
count rate or the market rate of interest, a comparison 
has been made to illustrate the effect of discount rate 
on the net present value of asset. From Fig. 9, it can be 
noted that present values of future cash flows from the 
assets are negative at the beginning when the capital is 
borrowed. At the end of first year of operation, the cash 
flows are seen to increase up to 12 million when the 
inflows exceed outflows for the project. This increas-
ing trend is observed up to fifth year of operation. One 
can notice that cash flows are higher when the cost of 
capital is lowest, i.e., 10.02% and vice versa. This trend 
is also similar for remaining two costs of capital, i.e., 
35% and 21%, respectively. The impact of three different 
weighted average cost of capital on the present values 
shows that as the cost of capital is increased, the dif-
ference in present values of cash flows varied by ~ 10% 
except for the first year of operation.

Net profits after taxes
In this section, the net operating income for a firm is 
evaluated for three financial scenarios to understand 
the importance of leverage on cash flows and earnings 
of company. The base case scenario has D/E ratio of 
2.33, while case i has D/E ratio of 1.5, and case ii has 
D/E ratio of 1. The initial total investment is ~ Rs 50 mil-
lion, fixed and current assets for organization. The case 
ii is considered with 99%–debt capital as trade credit 
on which there is no interest. The average rate of return 
(ARR) for such case ii is higher compared to base case 
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and case i respectively. Table  1 shows the profits after 
taxes base case of D/E ratio and when the D/E ratios 
are 1.5 and 1, respectively. For D/E ratio of 1.5 (case i), 
the average rate of return continued to increase to 15%, 
while the payback on project differed by approximately 
six months compared to the base case. Similarly, when 
the D/E ratio is 1 (case ii), the average rate of return 
is ~ 16.2% with payback duration of about five years and 
seven months. This shows that D/E ratio has positive 
effect on average rate of return. In contrast, the sim-
ple payback method shows a negative or inverse effect 
when the D/E ratio is reduced. This difference implies 
that simple payback method does not take account of 
time value of money when evaluating net income and 
hence shows negligible difference for all three cases of 
D/E ratios.

Both payback and average rate of return methods are 
good measures of liquidity only and ignore time value 
of money. Further, the average rate of return does not 
take account of timing of cash flows and a cutoff rate of 
return fixed by management usually signifies whether the 
project can be accepted or rejected. Similarly, payback 
method does not ensure the magnitude of cash flows for 
a specified time duration; it accounts only for recovery 
duration as whole and hence a drawback. In the present 
study, payback and ARR were chosen to determine net 
income because they are simpler to evaluate compared to 
IRR and NPV methods which rely on more complex dis-
count rates calculation.

In Fig.  10, the net present values of project for 
three different weighted average costs of capital are 

demonstrated. These values are obtained when cost 
of debt is kept fixed rate over the entire life of asset; 
however, in most practical scenarios, cost of lending 
debt funds to firms and returns from debt investments 
are not constant and vary with prevailing interest 
rates in national economy. The net present values of 
future cash flows for three different cases of weighted 
average cost of capital of 10%, 21% and 35% are Rs 21, 
-0.33 and -19 million, respectively. It must be noted 
that net present values and internal rate of return in 
all scenarios are evaluated according to Eq.  (8.3) and 
Eq.  (8.6) given in reference Van Horne and Dhamija 
[13]. Figure 11 demonstrates that as the debt-to-equity 
ratio decreases, the slope of the line for the weighted 
average cost of capital continues to decrease with 
increase in the debt capacity. As the debt capacity – is 
increased, the cost of capital decreases until it reaches 
zero for 100% debt capacity. A low debt capacity or 
leverage implies that firm relies on increasing equity 
capital for business operations. The three cases illus-
trated in Fig. 11 represent different weights for equity 
and debt that make up the capital structure ratio. Fur-
ther, it can be noted for some cases the risk of invest-
ment in this is never completely zero when suitable 
proportions of debt and equity capital are chosen. 
Also, from Fig. 10, the net present value is Rs 21 mil-
lion when the WACC is ~ 10% ,while NPV is negative 
for when WACC values are 21% and 35%—Hence, all 

Table 1 Illustration of after-tax profits (million) using ARR and payback methods

Year ARR 
 %

Payback (yr)

1 2 3 4 5 6 10 15 20 25

Base case 2.1 7.0 10.8 11.7 12.6 10.0 13.4 7.4 1.9 −3.9 14.5 5

Case i 4.9 7.7 11.5 12.5 13.3 10.7 14.2 8.1 2.7 −3.1 15 5.58

Case ii 3.7 6.6 10.3 11.3 12.2 9.5 13.0 6.9 1.5 −4.3 16.2 5.61
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projects that satisfy a WACC of 10% or less are rec-
ommended and acceptable.

Figure  12 shows the change in the cost of capital 
during the long-run asset operations of the firm. Evi-
dently, the cost of debt capital remains constant in 
long run, while the weighted average cost of capital 
is driven by cost of equity. The market price of stock 
and returns derived from portfolio, along with inves-
tor attitude toward risk ascertain the performance 
of stock in the industry and in financial markets. So 
here, it is adequate for a company involved in the pro-
duction of ancillary automobile parts to compare its 
equity returns with its peers in the industry.

Figure 13 shows the breakeven sensitivity analysis for 
two different debt-to-equity ratios. Further, gross mar-
gins are closely spaced when the debt-to-equity ratios 
are not significantly different. Hence, with the increase 
in the gross margin percentage, the net present values 
tend to increase with higher values for debt-to-equity 
ratio.

Results and discussion
In this section, risk and return are evaluated using capi-
tal asset pricing method for two stocks A and B trading 
in BSE Sensex and S&P market index. Covariance anal-
ysis has been conducted on stock data for portfolio of 
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two stocks, and expected rates of returns for a period of 
2 years are compared. Beta values for two stocks are com-
puted to assess the required rate of returns in both mar-
ket indices. Gordon growth and Walters dividend models 
have been applied on stock data to analyze the effect of 
dividend payout on the stock returns. Total returns on 
stock are also evaluated based on the stock price infor-
mation obtained from market indices. Finally, influence 
of P/E ratio on stock returns has been evaluated.

The CAPM approach
As mentioned earlier, the capital asset pricing model 
is a single-factor equilibrium model which relates the 
expected rate of return with stock beta. Beta is often 
a measure of risk sensitivity of stock price relative to 
market return and obtained statistically by dividing the 
covariance of stock return with market return and vari-
ance of market return. Risk-free rate of return is defined 
as return derived from investment at which risk is essen-
tially zero. Risk premium can be obtained using the 
difference between the market rate of return and the 

risk-free rate for a given time horizon [13]. It must be 
noted that beta here refers to standard beta which means 
the capital structure of the company is reflected in terms 
of both debt and equity components only. For the present 
study, the risk-free rate is assumed as ~ 5.01% and 6% for 
stocks A and B trading in BSE Sensex, while it is assumed 
as 6.62% and 7.34% trading in S&P 500 indices. The com-
mon reference to this value is usually the rate of return 
from the short-term government or treasury bonds and 
considered least controversial. The data for the monthly 
average closing market price and the stock price for the 
companies over the period of two years are used for the 
study. Next covariance for two stocks A and B and devia-
tion with respect to market return are demonstrated in 
Table 2.

Illustration of calculations
For the expected return from the stock, the market risk 
premium is required to be calculated after the estima-
tion of stock beta and then added to the risk-free rate of 
return. Market risk premium, on the other hand, changes 

Table 2 Covariance calculation for stocks A and B with respect to market return

Month no Stock return (%) Stock return (%) Market return (%) Deviation of 
market return 
from its mean

Square of 
deviation

Product of 
deviation A

Product of 
deviation B

AR BR MR MR − Mavg (MR − Mavg)2 (AR − AR,avg) × 
(MR − MRavg)

(BR −  BR,avg) × 
(MR − MRavg)

1 −1.71 1.53 −0.86 −0.18 0.03 0.53 −1.47

2 10.10 −4.10 −6.45 −5.77 33.34 −50.96 −15.18

3 0.59 −20.73 −5.97 −5.29 28.00 3.58 74.11

4 9.09 8.33 9.50 10.18 103.70 79.67 153.36

5 −4.95 −20.05 −5.31 −4.63 21.44 28.81 61.69

6 −13.09 −48.27 −21.94 −21.26 452.14 305.43 883.32

7 16.30 22.19 6.23 6.91 47.73 103.85 199.80

8 2.38 −3.24 1.43 2.11 4.467 2.34 7.37

9 2.51 −39.56 −13.25 −12.57 158.02 −15.52 412.68

10 −11.95 −60.49 −31.39 −30.71 943.03 405.88 1650.94

11 6.64 −11.07 −7.65 −6.97 48.54 −37.38 30.25

12 5.95 29.67 5.75 6.43 41.33 30.07 234.03

13 4.38 −59.09 −2.37 −1.69 2.85 −5.24 88.32

14 −2.83 −16.81 −5.99 −5.31 28.20 21.79 53.53

15 −6.15 9.27 8.41 9.09 82.71 −67.46 145.51

16 −1.53 27.59 14.86 15.54 241.56 −43.57 533.36

17 −1.47 42.75 22.03 22.71 515.77 −62.28 1123.64

18 15.58 −29.76 −0.91 −0.23 0.05 −3.24 5.22

19 9.02 21.55 1.87 2.55 6.51 19.78 72.16

20 −10.77 6.61 5.72 6.40 40.98 −77.05 85.39

21 1.15 3.15 8.53 9.21 84.75 −1.07 90.96

22 7.65 −18.38 −7.74 −7.06 49.86 −45.02 82.25

23 0.81 −5.23 6.08 6.76 45.76 −3.12 10.12

24 −7.18 2.64 3.08 3.76 14.17 −31.82 35.28
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according to stock price fluctuations and is usually attrib-
uted to investor confidence level, holding period, prevail-
ing inflation level in the economy as well as trends in a 
business cycle. Table  3 shows the covariance matrix for 
both stocks used for the calculating the expected rate of 
return for a given risk-free rate and equity risk premium. 
Since the present study involves only two stocks, the total 
number of covariance combinations that can be achieved 
between them is four and thus simpler to evaluate. How-
ever, in practice the covariance process becomes complex 
task when the portfolio contains large number of stocks.

The expected or required rate of return from a stock 
can be expressed using Eq. (4)

The term Rm − Rf indicates the equity market risk pre-
mium for a stock, Rs is expected return on stock, Rf is 
the risk-free rate. Conversely, the market return from a 
stock can be estimated by rearranging Eq.  (4) and given 
by Eq. (5.1)

On the other hand, the returns from portfolio of stocks 
can be estimated using the weights assigned for individ-
ual stocks and their corresponding returns in portfolio. 
Mathematically, it can be written in the form given by 
Eq. (5.2)

where wi is the weight assigned to individual stock, Ri is 
required rate of return from stock. The beta for individ-
ual stocks A and B can be expressed using Eqs. (6) and (7)

The cross-covariance returns are relative values and 
expressed as the returns from stock A and stock B with 

(4)Rs = Rf + β(Rm − Rf)

(5.1)Rm = Rf +
(Rs − Rf)

β

(5.2)Rp =
n

∑

i=1

wi · Ri

(6)βA =
Cov(AR,MR)

σ 2
M

(7)βB =
Cov(BR,MR)

σ 2
M

respect to their market return values and given by Eq. (8) 
and Eq. (9), respectively:

Thus, a covariance for individual stocks A and B can be 
expressed by Eq. (10) to Eq. (14)

The weights assigned for stock A and stock B can be 
assumed to be equal for simplicity consideration which 
implies, wA = 0.5 and wB = 0.5. However, it may be 
changed by fund managers according to portfolio size 
and preferential return expected from investors. The cor-
relation coefficient is found to be 0.89 shown as an exam-
ple using standard deviation of stock A and stock B and 
given by Eq. (15)

The resultant standard deviation for the portfolio is 
then calculated using weighted values of standard devia-
tion measured for stock A and stock B along with correla-
tion coefficient ρA,B obtained from Eq. (15) and given by 
Eq. (16)

In practice, however, the total risk for a stock or port-
folio of stocks is dependent on unsystematic risk as well 
as systematic risk. In the former case, it is associated with 
firm’s business operations and the financial goals set over 

(8)

Cov(AR,MR) =
∑

(

AR − AR,avg

)

·
(

MR −MR,avg

)

(n− 1)

(9)

Cov(BR,MR) =
∑

(

BR − BR,avg

)

·
(

MR −MR,avg

)

(n− 1)

(10)Cov(A,A) =
∑

(

AR − AR,avg

)

·
(

AR − AR,avg

)

(n− 1)

(11)Cov(B,A) =
∑

(

BR − BR,avg

)

·
(

AR − AR,avg

)

(n− 1)

(12)Cov(A,B) =
∑

(

AR − AR,avg

)

·
(

BR − BR,avg

)

(n− 1)

(13)Cov(B,B) =
∑

(

BR − BR,avg

)

·
(

BR − BR,avg

)

(n− 1)

(14)Cov(MR,MR) =
∑

(

MR −MR,avg

)2

(n− 1)

(15)ρA,B =
σA,B

σA · σB

(16)
σ 2
R = (wA · σA)2 + (wB · σB)2 + 2 · wA · wB · σA,B · ρA,B

Table 3 Covariance matrix for two stocks

Stock A B

A Cov(A,A) Cov (B,A)

B Cov(A,B) Cov(B,B)
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long-term horizon, while in the latter it varies with the 
macroeconomic factors such as prevailing interest rate 
and inflation rate in the economy. It can be noted that 
investors with single investment in well-diversified port-
folio can avoid the unsystematic risk. However, system-
atic risk remains in all portfolios irrespective of portfolio 
diversification as it is sensitive to market-wide factors. 
Table 4 shows the expected rate of return from the stocks 
A and B of two firms for varying stock betas, equity risk 
premium and risk-free rates assumed for both stocks.

For the present study, data are obtained from BSE 
Sensex and S&P 500 market indices for industrial, man-
ufacturing and public utility companies. Mathemati-
cal regression methods have been applied on the data 
sources to estimate variance of returns from a stock rela-
tive to mean returns from portfolio and thus provide a 
quantitative description of risk associated with the stock 
[21] The benchmark of market index return is impor-
tant factor in predicting the individual stock’s expected 
rate of return and its systematic risk as measured by beta 
and defines the security market line according to CAPM. 
However, it can be said that for positive correlation as 
risk for a stock increases, the expected returns also rise 
and vice versa. This may imply that stocks are not diver-
sified and vary as linear combination of standard devia-
tions. On the other hand, for negative correlation, risk 
can be reduced by diversification of stocks in portfolio. 
The correlation extremes for a given portfolio can be 
described using the envelope encompassing all combi-
nations of stocks to produce best possible returns. The 
slope of characteristic line for a given stock is measured 

by the stocks beta and represents the line of best fit. The 
propensity of stock to produce returns that deviate from 
the characteristic market line gives residual variance, 
while stock variance is the individual stock propensity 
to produce returns that deviate from the expected value. 
The interest rate risk is assumed fixed or constant in this 
study, and effect of inflation rate is ignored for simpler 
calculations. This risk pertains normally to the bonds 
issued to the investors by the firm in the debt capital 
markets. Thus, beta estimates vary not only by industry 
but also on the firm’s capital structure ratios. Further, it 
must be noted that stocks with beta values greater than 
1 imply aggressive stocks i.e., returns increase faster than 
the average market return in rising market and decrease 
faster in falling markets. In this regard, stock A from 
Table  4 can be considered as slightly aggressive in both 
market indices. Similarly, stocks with beta values less 
than 1 are known as defensive for which average returns 
in rising and falling markets are lower relative to market 
return. Stock B trading in S&P 500 index can be consid-
ered as defensive while slightly aggressive in BSE Sensex 
market.

Figure  14a shows correlation between the stock return 
and its beta trading on S&P 500 index. When risk-free rate 
of return is ~ 5.01% with the beta value greater than 0.25, the 
expected returns from the stock are positive and continue 
to rise. The maximum expected return for the stock A is 8% 
when the beta is 1.01 which is indicative of positive linear 
correlation, while for stock B it is ~ 14% with a beta of 1.2, 
respectively. Similarly, from Fig. 14b, the returns from stocks 
A and B trading in BSE Sensex are seen rising with increasing 
values for beta. The slope of the returns for both stocks can 
be seen steeper compared to the returns obtained from S&P 
500 index shown in Fig. 14a.

Therefore, it can be said that stock B in the portfolio 
produces higher returns than stock A for both market 
conditions and thus the preferred choice for investment. 
Portfolio variance can thus be determined based on 
covariance matrix obtained for individual stocks in port-
folio with respect to market returns. Every covariance 
element in the matrix is multiplied with the weights for 
associated stocks in portfolio and by adding returns from 
each stock to obtain the variance on portfolio [22, 23]. 
The portfolio return is given by the weighted average of 
expected rate of return of individual stocks. The weights 
are usually determined based on stock price information 
as well as buying and selling characteristics of investors. 
Also, from Fig.  15a, b, it can be said that the standard 
deviation of the portfolio returns in both markets varies 
linearly for strong positive correlation and implies higher 
risk. For negative correlation however, the standard devi-
ation on stocks reduced exponentially when the weights 
in portfolio are equally distributed. In contrast, when the 

Table 4 Comparison of risk premium and returns for two stocks 
A&B trading in BSE Sensex and S&P 500 indices

± represents only the equity risk premium and does not include the country risk 
premium (e.g., reinvestment risk and default or credit risk)

Stock A Stock B

Index: S&P 500

Covariance 3.7 86.21

Variance 3.66 97.412

Beta 1.01 0.885

Risk  premium± 3.42% 5.42%

Risk free rate 6.62% 7.34%

Return 9.95% 12.14%

Index: BSE Sensex

Covariance 24.25 261.58

Variance 23.31 244.46

Beta 1.04 1.07

Risk  premium± 20.32% 25.32%

Risk free rate 5.01% 6%

Return 26.33% 33.32%
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weights are not equally distributed, the standard devia-
tion on stocks varied linearly.

The characteristic market lines for stocks A and B 
for both market indices, i.e., S&P 500 and BSE Sensex, 
as shown in Fig. 16a, b. It also shows the line of best fit 
for the returns from individual stocks in portfolio. The 
slope of characteristic market line is low when the mar-
ket returns are lower. It can be said that the uncertainty 
of the individual stock in a portfolio varies nonlinearly 

when market returns are positive. This implies that the 
relationship between firm’s earnings performance and 
stock returns is positive when the market returns are 
constantly increasing, keeping other factors constant.

Further, stocks are often traded in both primary and 
secondary markets but at the time of first issue, they 
are marketed through investment bankers in primary 
market in conjunction with the promoters or manage-
ment group; hence, the primary market becomes one of 
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the avenues where the financiers/capital providers and 
capital users raise capital. In addition, secondary capi-
tal market serves as the source of liquidity for investors 
as well. Some firms pay the dividend to sharehold-
ers, but others utilize the retained earnings as poten-
tial source of reinvestments for future growth. While 

dividend payments to shareholders are popular method 
to maximize the firm’s value, such methods are adopted 
by technological matured firms in industry. It can be 
said that firms that are in growth stage may reinvest 
their earnings or buy back the shares and reduce share 
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capital with an aim to improve the firm’s stock price in 
long-run operations.

Dividend discount model calculation
The dividend discount model proposed by Gordon [8] 
expresses the relation between firm’s growth rate and 
extent of dividend paid to shareholders which strongly 
influences the stock returns. Though the dividend paid 
to its shareholders remains entirely discretionary and 
limited by corporate policy, it can be said that excess or 
free cash flow for any firm is often associated with agency 
costs and to avoid such costs, firms tend to distribute 
them as dividend payments. This also implies that for a 
firm with growth opportunities, market value of share 
increases with dividend payout ratio as well as retention 
rate, thus boosting investor confidence and the share-
holder returns through small increments. Also, few firms 
consider dividend payments as irrelevant in relation 
to the shareholder wealth gains as stated according to 
Miller–Modigliani hypothesis and therefore avoid them 
owing to costs associated with dividend issue in capital 
markets. Further, the cost of equity capital for such a firm 
according to the dividend growth approach by Gordon 
[8] states that expected returns from a stock are based 
on current market price as well as the growth rate of the 
company over the period. The total returns for a stock 
can be computed using the dividend payment history 
data for the stock and compared with the index returns 
and given by Eq. (17) [21]. The retained earnings for the 
company are taken as input for calculation of growth 
rate for period of 25 months. On the other hand, Walters 
model states that expected returns vary with firm’s earn-
ings, equity capitalization and discount rates and given 
by Eq. (18)

where g is growth rate of company, %, P is purchase price 
of stock, Do is dividends paid to shareholders; K is annual 
or monthly expected return from the stock. r is discount 
rate, ke is the cost of equity capital, E is the earnings, D is 
dividend payment per period.

According to Walters’s model, the market price of a 
stock is obtained using the sum of the present values of 
two independent sources of income. The first includes 
constant dividend payment stream, while the second 
involves the present value of capital gains that vary 
according to discount rate, cost of equity capital and 
earnings per share. It can be said that Walters model also 

(17)K =

[

Do

(

1+ g
)

P

]

+ g

(18)P =
D

ke
+

r(E − D)

k2e

takes account of opportunity cost of investments and that 
no external source of financing in the form of equity or 
debt can be utilized by firm.

As can be seen from Fig. 17a for stock A, the geometric 
mean returns for a stock provide more conservative out-
come than the arithmetic mean. From theoretical research 
viewpoint, the arithmetic mean return from stock is consid-
ered more suitable; however, it does not capture the com-
pound effects on interest income generated by total returns 
on index and therefore more realistic returns are expected 
using geometric mean. Further, Table  5 demonstrates that 
as the earnings of the firm increase, the growth rate contin-
ues to increase but when the earnings reduced, the growth 
rate also reduced. It must be noted that both earnings and 
growth rate of firms strongly rely on strategic growth drivers 
and corporate governance mechanisms, and hence, the man-
agement and supervisory board of a firm may stop dividends 
to the shareholders when the earnings decrease as dividends 
payout is associated with additional costs. The dividend pay-
out ratios may also depend on other factors such as volatility 
in stock price and volume of the shares traded in secondary 
market [24]. On the other hand, few firms in manufacturing 
industry focus mainly on the growth rate as important factor 
to maintain leadership. Such firms may consider a buyback 
of shares in the open market to reinvest the capital in firm’s 
core operations of firm as part of expansion strategy plan. 
Also, it must be noted effect of buyback on the firm’s stock 
price may remain uncertain and influenced by changes to 
ownership structure and external economic factors, among 
others [25–27]. The results obtained in the present study do 
not take account of buybacks or repurchases of shares cases 
during stocks trading period. From Fig.  17b, the expected 
returns from stock according to Walters’s model follow the 
firm’s earnings history and project positive returns when 
compared to Gordon model. This difference could be due to 
discount rate factor considered by Walter’s model being less 
than equal to the required rate of return for all shares issued 
by firm. In such cases, stock price of firm tends to be drive up 
the prices higher in future. So, it can be said that changes to 
stock price can be estimated based on changes to the earn-
ings per share as well as the changes to P/E ratio of firm. 
One can note that returns from Walters model have positive 
effect on shareholders wealth since model exhibits a quad-
ratic relation with respect to equity rate and directly with dis-
count rate according to Eq. (18).

Total return comparison
For evaluation of total return from the stock, the Miller–
Modigliani assumption has been followed. Basic assump-
tions proposed by M-M are argued to be unrealistic as 
it does not consider any transaction costs. It states that 
discount rates and rate of required return are identical 
for all stocks. In addition, it evaluates the holding period 



Page 19 of 23Nukala and Prasada Rao  Futur Bus J            (2021) 7:13  

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

-40

-30

-20

-10

0

10

20

30

40

1 4 7 10 13 16 19 22

A
rit

hm
et

ic
 a

nd
 G

eo
m

et
ric

 R
et

ur
ns

 
[%

]

M
on

th
ly

 re
tu

rn
 [%

]

Month

Dividend growth model
BSE Sensex
S&P 500
Arithmetic mean
Geometric mean

-5

0

5

10

15

20

25

30

35

1 5 9 13 17 21

M
on

th
ly

 re
rtu

rn
s  

[%
]

Month

Dividend growth(Gordon) model

Walters model
(b) 

(a) 
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Table 5 Growth rate,  % and dividend payout ratio based on the earnings (million)

Month 0 1 2 3 4 5 6 10 15 20 25

Earnings – 2.1 7.0 10.8 11.7 12.6 10.0 13.4 7.4 1.9 -3.9

Growth rate – 7.73 8.59 9.45 9.74 9.65 8.80 5.51 1.74 5.14 -0.63

Payout ratio – 1.81 1.95 2.02 2.13 2.28 2.5 2.72 2.87 2.92 3.07
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return using changes to stock prices and dividend pay-
ments to investors. The rate of return for a share in any 
given period thus varies with dividend payment history 
and market price per share. Further, the total returns 
from a stock also vary with dividend payout ratio which 
implies that firm’s earnings and growth rate are essen-
tial to pay periodic dividends to investors. It can be seen 
from Eq. (19) that total returns also depend on the open-
ing and closing market prices of stock in index.

where, Rt is total return of stock, Rnew is new market price 
of stock, Rold is old market price of stock, D is dividend 
paid on stock.

Monthly returns from stocks A and B are shown in 
Fig. 18 as well as the total return from stock A are com-
pared to BSE Sensex index. It indicates the returns from 
both the stocks follow the same trend as that of market 
returns, while the dividend discount model shows diver-
gence in returns. To illustrate the impact of dividend pay-
ments on total returns from the stock, dividend payout 
ratio is considered. Based upon the data, it can be said 
that the monthly returns for stock A are lower than stock 
B when compared to market index return. Similarly, the 
total returns for stock A are lower than individual returns 
due to large price fluctuations in the market despite sta-
ble dividend payout ratio.

Relative valuation: price/earnings (P/E) approach
A P/E ratio indicates how much investors pay more rela-
tive to net income earned by the firm per each share 
outstanding. Typically, share prices are affected by 
market sentiments as well as varying investor’s goals 

(19)Rt =
[(Pnew − Pold)+ D]

Pold

or objectives. When there are positive trends in mar-
ket sentiments, the price and firm earnings information 
becomes more sensitive to investors who wish to trade 
in long position. This also implies when the stock price 
is trading at premium, the investors can become wary of 
the volatility of returns from shares trading in second-
ary market. It can lead to sell off the shares by investors 
with an intention to make profits. On the other hand, 
senior management of an organization may adopt strate-
gies to drive up the stock price with a view to increase 
the shareholder wealth in long-run business operations. 
In such cases, a P/E enables financial analyst to predict 
stock returns in both short and long run. It can also be 
noted that a higher P/E ratio indicates the price of stock 
is expensive relative to the total earnings of the firm 
and has implications with trading. The P/E approach 
helps predicts the long-term stock returns on the basis 
of future corporate earnings using appropriate discount 
rate [28]. The low P/E valuations show that high expected 
returns are possible. Highly dispersed returns in a portfo-
lio indicate more volatility, i.e., high fluctuation in prices.

From Fig. 19, one must note that firm size is a control 
variable which affects the investment and financing poli-
cies framed by senior executive board [29]. More often, 
the financing policy of large size firms has a benefit in 
securing capital from banks and other investors read-
ily compared to small size firms. Also, earnings as well 
as change in earnings relative to the stock price can be 
regarded as independent variables. However, these vari-
ables rely strongly on the firm’s corporate governance 
mechanisms which are based on strategies intended to 
avoid agency costing, road maps for resource optimiza-
tion, stewardship theories that reflect a sense of obli-
gation to fulfill organizational goals and objectives by 
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management with varied implications and therefore, out 
of scope for the present study.

Figure  20 compares the monthly stock return for–
stock B, for multiple values of P/E ratios when the firm 
has constant and increasing earnings. When the P/E 
ratio is low and the firm’s earnings are constant, the 
monthly returns from the stock vary between +10% 
and −10%. Also, even as the P/E ratio increases, the 
monthly returns remain within ± 10% range. Under the 

assumption when the firm’s earnings are not constant, 
the monthly returns vary by ± 20% for moderate val-
ues of P/E ratios, but at low values of P/E, returns from 
stock were found increasing with higher earnings than 
for firm with constant earnings. It can be said that 
firms which tend to have higher gross margins may 
affect the earnings positively and hence the two cases 
represent functionally good examples in which price 
and earnings variables affect returns from a stock.

Financial 
variables 

Dependent 
variable/s

Independent 
variable/s

Control variables

• Individual Return  
• Portfolio Returns  

• EPS / P,  
• ΔEPS / P 
• Growth rate  

• Firm Size  
• Dividend payout ratio 
• Capital structure ratio. 

Fig. 19 Chart showing classification of finance variables in relation to the returns, firm earnings, firm size, and growth rate of firm, capital structure 
ratios
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Conclusions and future work

• In this paper, influence of debt-to-equity capital 
structure ratio on project investment returns is dem-
onstrated using absolute valuation methods. The 
weighted average cost of capital strongly influences 
the internal rate of return for projects and tend to 
predict the biases in cash flow estimates. Cost of cap-
ital provides critical information to financial manag-
ers and enables them to take financing and invest-
ment decisions for achieving better returns when 
the project has more than one internal rate of return. 
The net present values were found to be sensitive to 
changes to debt-to-equity capital structure ratio.

• Risk and return analysis for a portfolio of two stocks 
traded in BSE and S&P indices was studied using cap-
ital asset pricing method. The results showed stand-
ard deviation of stock returns from a portfolio varied 
linearly when there is positive correlation between 
both stocks but exhibited a nonlinear behavior when 
the correlation is negative.

• Basic capital asset pricing model assumes that indi-
vidual stock returns vary linearly with beta. The 
model does not predict complex nonlinear patterns 
of stock prices and returns well when macroeco-
nomic factors are considered. More realistic meth-
ods such as arbitrage pricing theory which considers 
all macroeconomic factors can be used for assessing 
individual stock/portfolio returns.

• The earnings based (P/E) method have shown that 
the returns from a given stock depend on firm’s 
earnings data as well as market price. The individual 
returns for stocks in a portfolio followed the index 
trend which indicates a positive covariance between 
stock returns and market returns. The geometric 
mean returns for a stock are more realistic compared 
to arithmetic mean returns and agree well with index 
returns.

• As part of future work, a probabilistic breakeven 
analysis can be implemented to include the variances 
in the composite cash flow patterns from assets over 
its useful economic life. The variances in the market 
value of assets in time horizon could be analyzed 
using differential maintenance replacement policy. 
Advanced methods such as Monte Carlo simulation 
can be applied for predicting the uncertainty in the 
cash flows generated for assets whose replacement 
value far exceeds the costs that are incurred during 
its operation and maintenance life.
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