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In this study, we examine the equity (industry) premium of seventeen nonfinancial sectors covering sample 306 firms using
monthly data from January 2002 to December 2018. Two-stage least square (2SLS) method is applied to estimate the macro-based
multifactor model. It is found that the market premium and the interest rate factors are significantly affecting the industry equity
premium of all the nonfinancial sectors. However, there exists a positive effect of other macroeconomic variables such as money
supply, foreign direct investment, and industrial production which is different for the different sectors based on its nature of
product and services they offered. (e industries based on their product development which are linked to particular macro-
economic variables have more effect than others such as increase in money supply which cannot increase the sale of phar-
maceutical products until needed. Similarly, an interesting insight reveals that industries producing seasonal goods, e.g., food
producing, are not very much affected by macroeconomic variables but the change in seasons and similar results also revealed for
tobacco industry.

1. Introduction

Since asset pricing can be viewed in terms of per share
expected discounted cash flows and the required rate of
returns, macroeconomic variables that effect future cash
flows or required rates of return should also influence asset
pricing. (erefore, its impact on historical returns is an
important component to study for planning of future in-
vestment decision. In the current situation, one of the most
contemporary issues in advance corporate finance and fi-
nancial economics is the magnitude of equity premium in
the total returns of an investment.(e equity premium is the
additional return that investors necessitate from investing in
riskier stocks rather than risk-free securities. Equity (risk)

premium drives the total expected stock returns and is a key
determinant of the cost of equity. In this study, we calculate
the sectoral premium by using [1] a method to form each
sector portfolio and calculate the sector premium.

Equity risk premium is the essential element of every risk
and return model in finance and is a major input into es-
timating costs of equity and cost of capital in both economics
and corporate finance valuation models [2]. In the standard
mathematical technique to calculate the equity risk pre-
miums, the researcher used historical returns with the
difference in annual returns on stocks and risk-free securities
such as bonds and bills over a long time period, comprising
the expected equity premium. (e investments in risky
stocks are expected to produce higher expected returns than
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those investment opportunities which have very low or even
no risk. It is usually discussed in the existing literature that
the equity risk premium is high in developing markets than
in developed countries’ stock markets [3, 4]. (is is because
investing in emerging markets is usually apparently to be
more risky, which has to be rewarded in terms of a high
expected return.

Equity risk premium is estimated in many asset pricing
models such as APT, three-factor model, and multifactor
models [5]. [6] Research work by Markowitz was the first
study to lay down the base line for this kind of analysis.
Markowitz theory was further developed and constructed
into capital asset pricing model (CAPM) by [7–12]. (e
CAPM has been extensively used by the financial research
experts. It is adopted in the portfolio management as a
standard of rating the performance of portfolio managers.

(e “capital asset pricing model” is explained by the
following equation:

E Ri(  � Rf + β E Rm(  − Rf , (1)

where E(Ri) is the expected return on industry i where
i� 1–17, Rf is the risk-free interest rate, E(Rm) is the ex-
pected return of the market, and β is the measure of market
risk. Expression in the square brackets is the equity risk
premium.

(e equity premium has always been under the severe
pressure during the period of any financial crises and its
magnitude always depends upon the stable market. When
the market return decreases, the magnitude of the premium
becomes near to zero or even negative. During the Asian
financial crisis (1997 Asian economic crises), the volatility in
the global stock markets also increased. When equity returns
have more volatility, the market systematic risk (β) is also
more likely to be increased. (e stocks having more dis-
closure to the sources of risk will have more equity price
reactions than the rest of the firms. Similarly, scholars study
the risk and return relationship in six Asian stock markets
which were affected by the 1997 Asian economic crisis. (eir
conclusions showed that market equity risk (β) steadily
increased and the expected average returns dropped sig-
nificantly after the start of the economic crisis and led to
considerable drop in the equity premium. Choudhry and
Wu [13] provided a study of the effects of the Asian crisis on
the beta of Malaysian and Taiwanese firms. (e results show
a rise in the systematic risk (β) during the economic crisis,
especially in the case of Malaysian stock market. Similarly,
recently, Bellelah et al. [14] explored how the global financial
crises affect the equity premium. Several studies conclude
that the financial crises lead to volatility which increases the
systematic risk coefficient. Increase in the systematic risk
causes increase in the expected rate of return.

(e equity risk premium is calculated through two
general ways: the use of historical stock market data and the
use of estimate for future projections. To calculate the equity
risk premium one must know about the market rate of
return and the risk-free asset of the particular country. (e
equity risk premium can be calculated for any time period.
However, the best results are generated for longer period of

data.(e United States capital markets data exist back as late
as 1800s. While calculating the equity premium, one should
consider the benchmark market of the country under
consideration. A standard practice has been observed while
studying the literature that most of the studies cite only the
United States and European markets experience. However,
the US source remains the most widely used citation. (e
historical record of data availability exceeded more than 100
years.

1.1. Significance of Pakistan Stock Exchange. KSE100 index is
the standard benchmark of the Pakistan Stock Exchange
(PSX) to compare price over the period of time to decide the
representative of higher market capitalization of the PSX
listed companies. Pakistan Stock Exchange is an emerging
capital market and studied extensively by both practitioners
and academicians [15–19]. (ey studied different dimen-
sions starting from the performance of stock market, its
determinants, and applicability of different financial models.
(is study is raising question regarding the calculation of
sector equity premium and its determinants of nonfinancial
listed firms in Pakistan Stock Exchange (PSX). Besides other
factors, investment analyst also greatly relies on the equity
risk premium while making portfolio asset allocation de-
cision and calculating the cost of equity and equity premium
is affected by many variables as well as the time frame of the
investments which further agitates the total expected return
of assets. In Pakistan, a number of related literature [19–23]
among others is available about stock market return, its
implications, determinants, and interrelation with global
markets. However, as per the best knowledge of the authors,
very limited studies have been found on market premium
and no study found on firm sector equity premium. In order
to reduce this gap in Pakistan Stock Exchange, this research
is of the most importance.

1.2. Significance of the Study. Previously, many research
studies have explored the effect of economic factors and
stock market returns.(is study is an effort to investigate the
relationship among industry level equity premium and
macroeconomic determinants which is scant in the litera-
ture. (is study will examine the impact of macroeconomic
variables on the industry level equity premium. Further-
more, the study has been motivated by a number of factors.
In Pakistan, plenty of researches have been done on stock
market return, economic growth, and its determinants, for
example, Zeeshan et al. [19, 23–25] studied the relationship
between macroeconomic variables and KSE100 index and
found that GDP, exchange rate, and inflation are positively
related to stocked prices while negatively related to interest
rate. Similarly, company factors and stock return have also
been studied in many stock markets [2, 12, 26]. (e previous
works done were mostly based on stock return rather than
considering an important factor of industry level equity
premium. (erefore, there is still room for examining the
macroeconomic variables and industry level equity pre-
mium. To the author’s knowledge, no specific study has been
done for estimating equity premium determinants in
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Pakistan and it is also difficult to know about the size of
historical equity premium of Pakistani capital market
though it is the net return (market return less risk-free
interest rate) and one of the main components of total
returns.

1.3. Macroeconomic Factors as Drivers of Equity Premium.
Macroeconomic factors such as interest rate, inflation,
industrial production, and other factors severely affect the
stock returns which translated into equity premium. (e
equity premium is lower in economies where the mac-
roeconomic variables are more volatile. Lettau et al. [27]
explored that change in equity premium in US capital
market is mainly caused by volatility of macroeconomic
variables [28, 29]; these studies examine the relationship
among inflation and equity premiums and found very
little or no correlation. However, Brandt et al. [30, 31]
discussed that positive news about change in inflation rate
dominates news about real economic and financial
growth in determining risk aversion and risk premiums.
(ey present support that equity risk premiums be in-
clined to boost if inflation is higher than expected and will
decline when it is lower than expected. (e latest study by
Wang [32] indicates that increase in inflation causes
increase in ERP. Kizys and Spencer [33] opined that
macroeconomic influence on the US and Japanese stock
returns showed a positive relation with industrial pro-
duction and a negative relation with inflation and interest
rate. However, Japanese stocks were negatively related to
the money supply, while US stocks had no significant
relation. Lamont [34] is of the view that portfolios de-
veloped to follow the growth rates of real income (GDP)
and consumption and labour income earned abnormal
positive expected returns.

Neely et al. [35] explored that inflation rate has strong
correlation with changes in risk premium. According to
Kizys and Spencer [33], long-term government bonds can
explain perception of investors about inflation much
clearer than short-term interest rate and also inflation is
more influential in long-term investment periods than the
short periods. Chou et al. [36] conducted a study related to
macroeconomic factors and equity premium which have
been done in the developed financial markets. However,
the literature available in developing economies such as
Pakistan is limited. In the current research, we are con-
sidering a set of macroeconomic factors as determinant on
firm level equity risk premium in Pakistan. More recently,
Imran et al. [5, 37, 38] conclude that along with economic
and financial factors, noneconomic factors also cause
volatility of stock return and equity premium. (ey
consider terrorism and political instability in Pakistan as
major noneconomic factors of volatility in Pakistan stock
market.

1.4. Research Objectives. (e study analyses the effects of
macroeconomic and sectoral premium of PSX. We are
considering seventeen different nonfinancial sectors that
how different macroeconomic variables affect the equity

premium of different sectors. For this purpose, an extended
version of the macro-based multifactor model is used for
estimating equity premium which includes the set of
macroeconomic variables which are most relevant to non-
financial sectors. Moreover, we attempt to broaden the
techniques used in the previous studies and thus discussed
the contribution of this research which is to expand previous
analyses of the expected market premium to industry level
equity premium.

(e following Section 2 presents the detailed literature
review followed by model description in Section 3. Section 4
provides the estimated results and discussion, and finally
Section 5 concludes the research paper.

2. Literature Review

(e most popular funds allocation and investment decision
were based on mean-variance analysis. Markowitz [6] and
Tobin [39] introduced the mean-variance rule. Perhaps, this
was the first most used investment allocation tool under any
uncertainty in economics and finance.(is has been broadly
used by academics and investment practitioners in the past.
(e same mean-variance analysis framework is the base of
[8, 9] capital asset pricing model (CAPM), which is the
cornerstone of today’s modern economics and finance and
other theoretical models.

According to Damodaran [2], high equity premium is
witnessed by many authors but usually their estimates are
based on long period of historical data of almost 100 years
(Ibbotson associate data bank starting from 1926). Several
studies concluded that the equity returns and equity
premium could be better for a longer period. As far as the
long period is concern, it is obvious that the return will be
higher in the long period as compared to the short time
period. According to Elton and Gruber [40], equity pre-
mium is one of the most significant pillars of modern
portfolio theory with the condition that most of the in-
vestors are risk averse and like to have return with less risk.
(erefore, the investment over the long period produced
higher returns. (is fact can be supported by literature of
Goetzmann and Ibbotson [41]. Elton and Gruber [40, 42]
wrote that investors want high return from the less risky
investment. However, this could be true to have higher
return from less risky investment only if you invest in a
bearish trend.

In an equity premium survey report by Fernandez
et al., [43] considerable variation in equity premiums
across economic analysts within the same stock market
was made. In the United States, for example, they
recorded that the average equity risk premium across
analysts was 5.8%. However, the numbers produced by
different academic and economic experts ranged from
3.2% to 10.5%. More recently, Imra et al. [5, 37, 38]
disclosed the noneconomic variables influence the stock
market returns and firm level equity premium. (e cur-
rent study analyses the impact of macroeconomic vari-
ables on industry-level equity premium to check that
which industries are more vulnerable to change in mac-
roeconomic factors.
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2.1. Selection of Variables. (e preference of the macro-
economic variables is not random. It is motivated by number
of research articles that have investigated the matter in detail
and received worldwide appreciation. Roll and Ross [44]
investigated macroeconomic influences on stock price (as
well as risk premium) and proved that gross domestic
product (GDP) and inflation do influence risk premium.
Arnott and Henriksson [45] in their research study about
historical risk premium in the United States of America
pointed out that inflation and GDP growth have had big
influence on risk premium value in the USA during
1802–2002. Lettau et al. [27] opined that equity risk pre-
mium used the term “macroeconomic risk,” which is vol-
atility of the aggregate economy. (ey pointed out that
changes in GDP were the most important factors in eco-
nomic changes, which in its turn influenced risk premium.
Neely et al. [35] also found that inflation rate has strong
correlation with changes in risk premium. According to
Kizys and Spencer [33], long-term government bonds can
explain the perception of investors about inflation much
clearer than short-term interest rate and also inflation is
more influential in long-term investment horizons than the
short one. A study of macroeconomic influences on the US
and Japanese stock returns showed a positive relation with
industrial production and a negative relation with inflation
and interest rate. However, Japanese stocks were negatively
related to the money supply, while the US stocks had no
significant relationship. According to [36, 46], a set of
macroeconomic variables has an effect on stock prices that
lead to change in equity premium and translated in total
expected returns. Recently, Churchill et al. [47] reviewed 87
research studies on the effect of government expenditure on
economic development and growth. In the high income
countries, there is negative effect of government expenditure
and GDP.

Lamont [34] explored that portfolios developed to follow
the growth rates of industrial production, consumption, and
labour income to earned abnormal positive returns, while
opposite is true with interest rate and inflation. Similarly, Bai
[48] developed and proposed a macroeconomic index that
explained short-term disparity in future equity returns with
more predicting capacity than the historical average returns.
A significant cyclical pattern was marked with time-varying
macroeconomic conditions.

3. Model

3.1. <eoretical Background Framework. (e theoretical
work relevant to equity premium started since 1952. (e
earliest theory of risk and return model was capital asset
pricing model (CAPM). While extending this tremendous
work of Markowitz, the arbitrage pricing theory (APT) came
with more good results followed by three-factor model and
multifactor model of Fama and French. Similarly, relevant to
the different degrees of risk, macro-based and-micro based
risk factor models were also developed accordingly. How-
ever, there is still room to investigate the industry equity
premium and its determinants using macro-based multi-
factor model.

3.2.Macro-Based Risk FactorModel. We calculate the equity
risk premium for sector portfolios rather than market
premium as examined in earlier studies. (e sector level
equity premium differentiates this research from other
studies conducted. We extend the macro-based model
[49, 50] for a set of more relevant macroeconomic variables
according to Pakistani scenario and to explore how these
macroeconomic variables affect the sector level equity
premium in Pakistan’s capital market. (is will be the first
study to be conducted on sector level premium, and we used
the modified version of macro-based multifactor model, and
can be expressed as:

Rst − Rft  � αi + βi1 Rmt − Rft  + βi2 InterestRatet( 

+ βi3 Inflationt(  + βi4 FDIt( 

+ βi5 MoneySupplyt(  + βi6 GDPt(  + εit.

(2)

(e macro-based multifactor model is only used for
capturing the impact of macroeconomic variables and equity
premium in Pakistan Stock Exchange. Ewijk et al. [51] ex-
amined that the equity risk premium tends to increase in
more economic volatility and changing of economic policies.
(e author witnessed negative effect of the interest rate on
equity risk premium. (is indicates that the total return on
stock cannot be calculated by adding a stable equity risk
premium to a time-varying short or long-term risk-free
interest rate. (e risk-free rate of return on equity premium
has its own determinants which is partly correlated with the
dynamics of the interest rate and equity risk premium.

3.3. Data Collection. (ere are 654 listed stocks at Pakistan
Stock Exchange (PSX) as of December 2018.(e focus of this
study is on the nonfinancial sectors listed in PSX. It excludes
the financial sector of Pakistan.(emain reason is that there
exists a difference in the financial mix and other regulatory
requirements of financial and nonfinancial sectors. (is
study selected 306 companies from the nonfinancial sectors.
(e data for the study were collected from Pakistan Stock
Exchange (PSX) official website (http://www.kse.gov.pk),
business recorder, economic survey of Pakistan, and In-
ternational Finance Statistics (IFS). (e number of firms
from each sector is provided in Table 1 in the appendix of
this paper.

3.4.ResearchMethodology. (e study uses the assumption of
continuous returns for KSE100 index and the asset prices of
each firm.(e continuously compounded returns formula is
expressed as follows:

future value � present value × e
in

. (3)

Continuously compounded returns are computed for
each asset by using the following formula:

Rt � ln Pt/Pt−1( . (4)
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After calculating the returns of KSE100 index and sec-
tor’s average returns, now the data are ready to calculate each
sector equity premium by taking the difference of sector
return and risk-free interest rate following the Fama and
French [26]; Damodaram [12] method:

ERi � Rm − Rf. (5)

To analyse our data, we use two-stage least square
method.

3.5. Two-Stage Least Square Method. Two-stage least squares
(TSLS) is a particular case of instrumental variables regression.
As the name suggests, there are two discrete stages in two-stage
least squares. In the first stage, TSLS finds the portions of the
endogenous and exogenous variables that can be attributed to
the instruments. (is stage involves estimating an ordinary
least square (OLS) regression of each variable in the model on
the set of instruments. (e second stage is a regression of the
original equation, with all of the variables replaced with their
instruments. (e coefficients of this regression are the two-
stage least square estimates.

(e standard regression model is
y � Xβ + ε, (6)

where “y” is the “T” dimensional vector containing ob-
servations of the dependent variable, X is a T× k matrix of
independent variables, β is a k-vector of coefficient, and ε is a
T-vector of disturbances. T is the number of observations
and k is the number of right hand side regressor.

(e least squares regression coefficient b is computed by
the standard OLS formula:

bOLs � X′X( 
− 1

X′y. (7)

Let Z be the matrix of instruments, and let y and X be the
dependent explanatory variables. (e linear TSLS objective
function is given by

Ψ(β) � (y − Xβ)′Z Z
’Z

 
− 1

Z′(y − Xβ). (8)

(en, the coefficients computed in two-stage least square
are given by

bTSLS � X′Z Z′Z( 
− 1

Z′X
−1

X′Z Z′Z( 
− 1

Z′y, (9)

and the standard estimated covariance matrix of these co-
efficients may be computed using


TSLS � Ş2 X′Z Z′Z( 

− 1
Z′X 

− 1
X′Z Z′Z( 

− 1
Z′Y,

(10)

where Ş2 is the estimated residual variance (square of the
standard error of the regression).

(e following assumptions must be testified before
performing two-stage least square method. (e variance of
error term for all variables must be homoskedastic, i.e., equal
Var(vij) � σ2. Error terms must be normally distributed, i.e.,
vij ∼ N(0, σ2).

Model should be properly and correctly defined.

It is assumed that observation should be independent of
each other.
It is also assumed that unusual observations, i.e.,
outliers, is removed from the dataset.

(e dataset for the macroeconomic variables and sector
premium consists of time series data. (e frequency of this
dataset is monthly. Two-stage least square (2SLS) method is
used for the analysis and estimation for this dataset.

4. Empirical Analysis of
Macroeconomic Variables

Table 2 contains the summary statistics for the macroeco-
nomic variables used in this study, which may help in the
interpretation of the coefficient estimates by providing the
scale of the relevant variables (see Appendix Table 2).

Table 3 in the appendix contains the summary statistics
of the market premium of each sector used in this study (see
Appendix Table 3.

Table 4 in the appendix shows the results of the cor-
relation matrix which indicate that there is no serious
correlation issue.(e sector equity premium is considered as
dependent variable. To assess the normality of dependent
variable, i.e., industry equity premium, Kolmogor-
ov–Smirnov test is applied. (e results are presented in
Table 5 (in appendix). (e results demonstrate that p value
of Kolmogorov–Smirnov test is insignificant which suggests
that sector premium is normal. (e same normality trend is
also observed by constructing a histogram.

4.1. Sectorwise Estimated Results. To estimate our model, we
have applied two-stage least square (2SLS) method. (e
estimation of model is not appropriate by using the simple
ordinary least square method as the problem of possible
endogeneity of the variables can cause to be the least squares
estimators biased and contradictory. Endogeneity is ex-
pected to occur mainly due to reveres causality between the
independent variables such as inflation and money supply;
these likely same nature variables are therefore likely to be
correlated with the error term. To find reliable parameter
estimates in panel data, we apply two-stage least square
estimation technique [52]. (is technique is based on the
standard of variables which are used as instruments under
the theoretical assumption that, although there may be
correlation between explanatory variables and the error
term, such correlation does not exists between the lagged
variables and the error term (rather than using changes in
lagged U__ as instruments, we can use lagged levels of U__.
For example, choosing (U_, _6_, U_, _6_) __ instrument at
time t is no less efficient than the procedure that uses
(ΔU_,_6_), as the latter is a linear combination of the former
52).

To overcome for the likelihood of cross-sectional
hetroskedasticity, which also affects the effectiveness of the
estimators and the strength of the hypothesis testing and
inference, the models are estimated by using white cross-
sectional standard errors and covariance. (e correction for
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hetroskedasticity improves the statistical significance of the
regressors.

(e industrywise estimated results are discussed as
follows. (ese results are good for the practical implication
for each sector analysis. (e company management can take
necessary measures for any change in the macroeconomic
variables. On the other hand, the investors can change their
investment decision apropos to certain change in the
monetary and fiscal policy which leads to change in the
macroeconomic variables. Some variables affect one in-
dustry different from others; therefore, this analysis is very
important in that respect. (e interpretation of estimated
results is presented below.

4.2. Automobile and Parts. Table 6A(refer to Table 6, in the
appendix; 6A refers to column A in “Table 6.”. Each column
presents separate sector results of this study) presents the
estimated results of automobile sector with macroeconomic
variables. (e estimated results are according to theoretical
expectations. (e coefficient on market premium is positive
and statistically significant which indicates that one percent
increase in market premium will increase equity risk pre-
mium in automobile sector by 0.99 percent. (is result is
consistent with [26]. (e statistically significant negative
coefficient on T-Bill rate indicates that one percent increase
in interest rate decreases equity risk premium in the au-
tomobile sector by 0.03 percent. Also, the negative and
statistically significant coefficients of inflation indicate that
one percent increase in inflation causes 0.07 percent de-
crease in firm level equity premium. (e statistical signifi-
cant value of industrial production is consistent with the
theoretical expectations that increase in industrial growth
causes increase in the equity risk premium. (is indicates
that one percent increase in industrial growth will increase
equity risk premium in the automobile sector by more than
0.12 percent. (e coefficient of money supply variable is
negative but statistically insignificant, which implies that
money supply does not affect equity risk premium in the
automobile sector. (ese results are consistent with result by
Ferreira [53]. Just like money supply, the effect of foreign
direct investment on equity risk premium is also statistically
insignificant. It implies that FDI does not affect equity
premium in the automobile sector (Appendix Table 6).

(e value of coefficient of determination (R2) indicates
that more than 42 percent variation in themodel is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that more than 40 percent variation in equity risk
premium is explained by the explanatory variables.(e value
of F-statistics is highly statistically significant, which indi-
cates that the model fitted the data well. (e value of the
DurbanWatson (DW) test is close to the standard value of 2,
which implies that there is no serious problem of auto-
correlation in the data. To verify the autocorrelation issue,
we have also applied Lagrange Multiplier (LM) serial cor-
relation test. Unlike the DW-statistic for AR(1) errors, the
LM test may be used to test for higher order auto regressive
moving average (ARMA) errors and is appropriate whether
there are lagged dependent variables or not. (erefore, we

recommend its use (in preference to the DW-statistic)
whenever we are concerned with the possibility that our
errors exhibit autocorrelation.(e null hypothesis of the LM
test is that there is no serial correlation up to lag order p,
where p is a prespecified integer. (e local alternative is
ARMA(r, q) error, where the number of lag terms p �max(r,
q). Note that this alternative includes both AR(p) and
MA(p) error processes so that the test may have power
against a variety of alternative autocorrelation structures.
(e LM test statistic is asymptotically distributed as a χ2(p)

and is computed as the number of observation (n) times the
(uncentered) R2. From the test regression, i.e., χ2(p) � n.R2,
insignificant value of LM statistics also confirms the absence
of autocorrelation problem. Moreover, to test the validity of
the instrument, the J-statistics, which is also as the Sargan
statistic, for over-identifying restrictions is used. Under the
null hypothesis that the over-identifying restrictions are
valid, the Sargan statistic is distributed as c(p − k), where k
is the number of estimated coefficients and p is the in-
strument rank. (e high insignificant p values of the
J-statistics indicate that the instruments are valid.

4.3. Engineering Sector. Table 6B in the appendix presents
the estimated results of engineering sector with macro-
economic variables.(e estimated results are consistent with
the theoretical expectations. (e coefficient on market
premium is positive and statistically significant which in-
dicates that one percent increase in market premium will
increase equity risk premium in the engineering sector by
0.60 percent. (e statistically significant negative coefficient
on T-Bill rate indicates that one percent increase in interest
rate decreases equity risk premium in the engineering sector
by 0.04 percent. (e coefficient of inflation is not according
to expectation. (eoretically, the impact of inflation on
equity returns is negative. However, in our results, the
coefficient is positive but statistically insignificant. Just like
inflation, the coefficient of money supply, industrial pro-
duction index, and foreign direct investment are statistically
insignificant, which implies that these variable do not affect
equity risk premium in the engineering sector.

(e value of coefficient of determination (R2) indicates
that more than 30 percent variation in themodel is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that more than 27 percent variation in equity
premium is explained by the model. (e value of F-statistics
is highly statistically significant, which implies that the
model fits the data well. (e value of the DW test is almost
equal to the desired value of 2, which shows that there is no
autocorrelation problem in the data. Insignificant value of
LM statistics also confirms that there is no serious problem
of autocorrelation in the data. Moreover, the high insig-
nificant value of J-statistics indicates that the instruments
used are valid.

4.4. Beverages. Table 6C in the appendix presents the esti-
mated results of beverages sector with macroeconomic
variables. (e estimated results are not consistent with the
theoretical expectations. None of the coefficients is
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statistically significant, except T-Bill rates. (e statistically
significant but negative coefficient of T-Bill indicates that
one percent increase in interest rate decreases equity pre-
mium in the engineering sector by 0.05 percent. (e rest of
the variables in the model do not have any significant impact
on the beverages sector. (e possible reason may be the
seasonal consumption pattern of beverages. Regardless of
inflation, money supply, etc., people tend to use beverages in
the summer and avoid in the winters.

(e value of coefficient of determination (R2) indicates
that more than 12 percent variation in themodel is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that only 8 percent variation in equity premium is
explained by the model. (e value of F-statistics is statis-
tically significant, which implies that the model fits the data
well. Insignificant value of LM statistics indicates the absence
of autocorrelation problem. In order to confirm the validity
of the instrument, we find the value of J-statistics. (e in-
significant value of J-statistics shows that the instruments
used in the analysis are valid.

4.5. Chemicals. Table 6D in the appendix presents the esti-
mated results of chemical sector with macroeconomic vari-
ables. (e estimated results are according to the theoretical
expectations. (e coefficient on market premium is positive
and highly significant which indicates that one percent in-
crease inmarket premiumwill increase equity premium in the
chemical sector by 0.76 percent. (e statistically significant
negative coefficient on T-Bill rate indicates that one percent
increase in interest rate decreases equity premium in the
chemical sector by 0.02 percent. (e negative and statistically
significant coefficient of inflation indicates that one percent
increase in inflation will decrease equity premium by 0.04
percent of chemical industry. (is is consistent with the
previous studies [54]. (e statistically significant coefficients
of industrial production and FDI indicate that for one percent
increase in IDI and foreign direct investment, the equity
premium of chemical sector will increase by 0.07 percent and
0.001 percent, respectively. (e results are consistent with
[23]. (e negative statistically insignificant coefficient of
money supply indicates that it does not have any statistically
significant impact on the chemical sector.

(e value of coefficient of determination (R2) indicates
that more than 61 percent variation in the model is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that more than 59 percent variation in equity
premium is explained by the model.(e value of F-statistics is
highly statistically significant, which implies that the data are
well fitted in the model. (e value of the DW test is close to
the expected value of 2, which confirms that there is serious
problem of autocorrelation in the data. Insignificant value of
LM statistics also confirms the absence of autocorrelation
problem. Moreover, the highly statistically insignificant value
of J-statistics indicates that the instruments used are valid.

4.6. Electrical and Engineering Goods. Table 6E in the ap-
pendix presents the estimated results of electrical and en-
gineering sector with macroeconomic variables. (e

coefficient of market premium is positive, however, statis-
tically insignificant, which indicates that the market pre-
mium does not affect the electrical and engineering sector.
(e statistically highly significant negative coefficient on
T-Bill rate indicates that one percent increase in interest rate
decreases equity premium in the electrical and engineering
sector by 0.09 percent. (e negative and statistically sig-
nificant coefficient of inflation indicates that one percent
increase in equity premium of electrical and engineering
sector decreases by 0.08 percent. (e rest of the variables
used in the model are not statistically significant. During the
last one decade, the electrical and engineering sector was
performing low because of the severe shortfall off energy in
the country. (is might be one of the reasons the macro-
economic variable is not showing any significant relation-
ship with EE sector.

(e value of coefficient of determination (R2) indicates
that more than 9 percent variation in the model is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that more than 6 percent variation in equity
premium is explained by themodel.(e value of the DW test
is close to the desired value of 2, which indicates the absence
of autocorrelation problem. Insignificant value of LM sta-
tistics also confirms the absence of autocorrelation problem.
Moreover, the high insignificant value of J-statistics shows
that the instruments used in the analysis are valid.

4.7. Electricity. Table 6F in the appendix presents the esti-
mated results. (e coefficient on market premium is positive
and highly statistically significant which indicates that one
percent increase in market premium will increase equity
premium in the electrical industry by 0.90 percent. (e
statistically significant negative coefficient on T-Bill rate
indicates that one percent increase in interest rate decreases
equity premium in the chemical sector by 0.04 percent. (e
inflation has negative and statistically significant coefficients
which indicate that one percent increase in inflation de-
creases equity premium of the electricity sector. (is is
consistent with the previous studies [54]. (e statistical
significant value of industrial production is consistent with
the theoretical expectations that increase in industrial
production causes an increase in the equity premium of
electricity sector. One percent increase in industrial pro-
duction increases ERP by 0.22 percent. (e effect of FDI on
equity premium is positive but statistically insignificant.
Coefficient of money supply variable is also statistically
insignificant, which implies that money supply does not
affect equity premium in the electricity sector.

(e value of coefficient of determination (R2) indicates
that more than 29 percent variation in themodel is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that more than 26 percent variation in equity
premium is explained by the model. (e value of F-statistics
is statistically significant, which implies that it is well fitted in
the model. (e value of both DW test and LM statistics
indicates the absence of autocorrelation problem. Insignif-
icant value of LM statistics also confirms the absence of
autocorrelation problem. Insignificant value of J-statistics
indicates that the instruments used are valid.
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4.8.FoodProducers. Table 6G presents the result for the food
producer sector. (e coefficient on market premium is
positive and statistically significant which indicates that one
percent increase in market premium will increase equity
premium in the food industry by 0.40 percent. (e statis-
tically significant negative coefficient on T-Bill rate indicates
that one percent increase in interest rate decreases equity
premium in the food producer sector by 0.05 percent. (e
positive and statistically significant coefficients of foreign
direct investment indicate one percent increase in FDI in-
creases equity premium of the food producer sector by 0.05
percent. (e inflation, industrial production, and money
supply variables are statistically insignificant, which implies
that these variables do not affect equity premium in the food
producer sector.

(e value of coefficient of determination (R2) indicates
that more than 9 percent variation in the model is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that around 6 percent variation in equity pre-
mium is explained by the model. (e values of the DW test
and LM statistics indicate the absence of autocorrelation
problem. Moreover, highly insignificant value of J-statistics
shows that the instruments used in the analysis are valid.

4.9. Fixed Line Telecommunication. Table 6H in the ap-
pendix presents the estimated result of fixed line telecom-
munication sector. (e coefficient on market premium is
positive and statistically significant which indicates that one
percent increase in market premium will increase equity
premium in the electrical industry by 0.02 percent. (e
statistically significant negative coefficient on T-Bill rate
indicates that one percent increase in interest rate decreases
equity premium in fixed line telecommunication sector by
more than 0.05 percent. (e positive and statistically sig-
nificant coefficients of foreign direct investment indicate
that one percent increase in FDI increases the equity pre-
mium of fixed line telecommunication sector by 0.05 per-
cent. (e inflation, industrial production, and money supply
variables are statistically insignificant, which implies that
these variables do not affect equity premium of the fixed line
telecommunication sector.

(e value of coefficient of determination (R2) indicates
that more than 9 percent variation in the model is explained
by the explanatory variables. Similarly, the value of adjusted-
R2 implies that around 5 percent variation in equity premium
is explained by the model. (e values of the DW test and LM
statistics indicate the absence of autocorrelation problem.
Moreover, the highly insignificant value of J-statistics indi-
cates that the instruments used in the analysis are valid.

(e results and discussion for the next eight sectors are
provided in the Appendix Section 2 and can be described in
similar way.

5. Conclusion

Dynamics of equity premium are ranging frommicrolevel to
macrolevel and proceeding further to some noneconomics
phenomena. Awareness of the size of equity premium is an

important number for the efficient allocation of funds. (e
statistics of equity premium for a particular security or a
particular set of portfolio can be used for evaluating cost of
equity as well as expected return. (is part of the total
returns has been extensively studied in developed as well as
emerging equity markets. However, very limited literature is
available for developing counties such as Pakistan, especially
no study focused on Industry level equity premium. (e
author took a series of paper in this area to analyse and
reached to forecast a suitable model. (is part of the study
explores the sectorial equity premium and macroeconomic
variables as its determinants. We calculate the sector pre-
miums for sixteen nonfinancial sectors.

Analyses are conducted using monthly equity prices data
for the period of January 2001 to December 2018. As we
know that macroeconomic are not controllable by the firms,
however, change in these variables affects stock prices and
the equity premium.(e macroeconomic variables included
in this study are interest rate, money supply, income (in-
dustrial production index), foreign direct investment, and
inflation (consumer price index). Interest rate is the major
component that greatly and directly affects the equity pre-
mium. Increase in interest rate leads to decrease in the equity
premium as the equity premium is the difference between
market return and risk-free rate of return. In this study, we
use 3-month T-Bill rate (interest rate) as risk-free rate to
calculate the equity premium.

For the analysis purpose, we proposed the extended
version of macro-based multifactor model develop by [49]
which includes more macroeconomic variables than the
previous studies and we expand the estimation technique
from simple regression to two-stage least square method.
(e model includes the market premium and five more
macroeconomic variables which are more related to the
capital market in general and to the nonfinancial sector in
particular.

(e impact of these macroeconomic variables also been
examined on the equity premium of each nonfinancial
sector. Due to the possible presence of endogeneity issue in
the variables, we use two-stage least square (2SLS) method
for estimation. (e estimated results reveal that each single
stock and each industry follow the bullish trend of the
KSE100 index. If the market (KSE100 index) moves upward,
regardless of the industry, most of the stock prices go up and
increase the premium size which provides better returns
than expected. (e average equity premium of this study
period ranges from −0.15 percent to 22.8 percent for non-
financial sectors listed in PSX. (e market premium is
positive and highly significant in 14/16 sectors. (e sectors
which do not follow the market trend are beverages, food
producing industry, and tobacco and the intuition is that
these three industries are related to seasonal products. (e
sale of beverages increases in summer regardless of the
market trend. Similarly, different food producing firms have
peak sales in different seasons. (erefore, it does not have
statistically significant relation with the market premium.
Among the selected group of macroeconomic variables,
change in interest rate effects all sector premium negatively
followed by inflation in specific manufacturing sector. (e
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industrial production, money supply, and foreign direct
investment are positively related to different sectors
according to the nature of their products and services.

Overall, based on these findings, we can formulate the
investors must examine the size of equity premium and
change in macroeconomic variables. Similarly, the investors
need to invest in seasonal goods and services industries
accordingly. Stable interest rate provides better returns.
More foreign direct investments create healthy returns from
investments in the stock market. (e policy makers need to
oversee the financial and economic policy to encourage
investment in the stock market.

5.1. Practical and <eoretical Implications. Pakistan Stock
Exchange is one the is emerging and changing behaviour
markets with respect to the changes in macroeconomics and
fiscal policies. (e investors need to use a model which can
capture the effect of company fundamental variables,
macroeconomics behaviours, and noneconomic factors such
as terrorism, political instability, and other related factors.
For this purpose, we used macro-based multifactor model
proposed for macroeconomic variables for examining the
relationship of each or all variables. (is can help to explain
the variation of equity premium in Pakistan Stock Exchange.
(e investor also needs to examine the macroeconomic
variables and its importance in investment decision. Interest
rate, inflation, industrial production, money supply, and
foreign direct investment are the variables that should be
considered in asset pricing and investment decisions. (e
macro-based multifactor model used in this study can help
the investor and institutions in examining the fluctuation in
macroeconomics which leads to change in industry
premium.

.
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