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Rashmi Chaudhary (India), Priti Bakhshi (India)

SELECTION OF THE RIGHT
PROXY MARKET PORTFOLIO
FOR CAPM

Abstract

The purpose of the paper is to select the right market proxy for calculating the expected
return, since critically evaluating proxies or selecting the correct proxy market port-
folio is essential for portfolio management because the change in the market portfolio
proxy affects returns. In this study, monthly data of equity indices are evaluated to
find out the better market proxy. The indices taken are BSE 30 (Sensex), Nifty 50, BSE
100, BSE 200, and BSE 500. The macroeconomic variables used in the study are indus-
trial production index (IIP), consumer price index (CPI), money supply (M1), and
exchange rate in India. To avoid the influence of COVID-19, the research period was
from January 2013 to December 2019 to critically evaluate these proxies in order to
find the most appropriate market proxy. This paper reveals a noteworthy relationship
between stock market returns and macroeconomic factors, while suggesting that the
BSE 500 is a better choice for all equity indices, as the index also shows a significant
relationship with all macroeconomic variables. BSE500 is a composite index compris-
ing all sectors with low, mid and large cap securities, therefore it reflects the impact of
macroeconomic factors most efficiently, taking it as a market proxy. This study was
carried out in the context of India and can be replicated for other countries.

Keywords portfolio management, market proxy, emerging markets,
macro-economic, volatility, vector error correction
model, composite index

JEL Classification C58, E44, G11, G12, G14
INTRODUCTION

It is known that one of the most profitable return markets with the
highest volatility is the capital market (Abugri, 2008). Capital markets
in emerging economies are more volatile than in developed econo-
mies, so they are more sensitive to changes in macroeconomic fac-
tors (Chaudhary et al.,, 2020). Thus, the relationship between macro-
economic factors and stock returns is always of high interest both for
academicians and practitioners. To get the desired high return from
the capital market, first thing that any investor does is to follow the
market index. Market index can be an equity-only market portfolio
(composite equity index) or it can be a value weighted portfolio of all
assets. Composite index is a market index covering major sectors that
changes as per the directions of changes in macroeconomic factors
(upward/downward based on favorable/unfavorable change in mac-
ro-economic factors), which is not necessary in the case of a sectoral
index (Maysami & Rahmat, 2005). The composite index can be the
yardstick to evaluate the performance of investments in the capital
market and helps investors predict future returns (Ibrahim & Aziz,
2003). In the CAPM model, market indices are used as a market proxy.
Sicne an emerging economy like India does not have a value weighted
portfolio of all assets, so equity-only market portfolios are taken in the
CAPM Model. In India, commonly used proxies for the underlying
market portfolio are BSE 30, Nifty 50, BSE 100, BSE 200, BSE 500, etc.
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for asset pricing. The BSE 30, Nifty 50 and BSE 100 mainly consist of large-cap organizations resulting
in an unbalanced inclusion of large enterprises (Indices & Jones, 2019). The composition of the BSE 30,
Nifty 50, and BSE 100 results in a large-cap bias increasing the likelihood of distorted calculations of the
systematic risk. The market beta of small-cap organizations is, on average, larger than the market beta
of large-cap organizations as these corporations reflect a riskier investment (Asness et al., 2018). Since
the BSE 30, Nifty 50, and BSE 100 only contain large-cap firms, estimated returns reflect the systematic
risk of small firms limitedly. The same holds for the BSE 200, since the BSE 200 index mainly consists
of large-cap and mid-cap companies (SEBI). Besides a large-cap bias, other distortions (e.g., momentum
bias) are conceivable to occur when using a single index, which only replicates a fragment of the market.
Such biases can be mitigated by expanding the underlying the stock universe of various indices. BSE
500 consists of 1-100 large cap companies, 101-250 mid-cap companies and 251-500 small cap compa-
nies in terms of full market capitalization (SEBI). Due to the presence of biases in different indices, an
empirical study is required to find the market proxy.

Economic indicators are frequently used to predict future economic activity, performance of financial
markets and exchange rates. Macroeconomic data is used by investment professionals to predict the
earnings potential of companies and to find which asset classes can be more attractive. But at the same
time, it cannot be denied that the gap between the economy and stock market widened during the crisis.
Recently, in the COVID times, equity indices are not able to mirror the economy, and the debate about
the stock market-economy gap has generated more heat than light. It brings us back to the question of
whether the index really reflects the ground reality, and the quantification of the same is an empirical
question. Furthermore, this question is a pertinent one, as the choice of a market portfolio proxy is very
important in a capital asset pricing model.

1. LITERATURE REVIEW

ro factor was apprehended by the beta-coefficients
(Ross, 1976). Macroeconomic variables like IIP,

If the indices are associated with macroeconom- inflation, yield-spread amongst the lengthy and

ic factors, any fluctuation in the factor can affect
market volatility. Market volatility is strongly as-
sociated with different variables such as stocks per-
formance, information sharing, trading frequency;,
small cap and large cap stock portfolio, macroeco-
nomic factors, etc. (Banz, 1981; Reinganum, 1981;
Varamini & Kalash, 2008). Fluctuations in emerg-
ing markets like India (Chaudhary et al., 2020), as
well as volatility in the international stock market
(Chaudhary et al., 2020), plays an important role
in stock returns because within macroeconomic
factors, local factors and global factors may have
different impact on returns (Griffin, 2002; Bruner
et al., 2008; Fama & French, 2012; Cakici, 2015).

According to the Efficient Market Hypothesis
(EMH), all significant information related to var-
iations in macroeconomic factors is fully imitated
in the existing stock prices in the efficient market
(Fama, 1970). The Arbitrage Pricing Theory (APT)
is the multivariate regression model in which the
stock return is a linear function of diverse macro-
economic factors, and the sensitivity of each mac-

http://dx.doi.org/10.21511/imfi.18(3).2021.02

small duration government bonds, expressive-
ly described the stock returns (Chen et al., 1986).
Many researches show the impact of macro-eco-
nomic factors using APT model (Chen et al., 1986;
Hamao, 1988; Martinez & Rubio, 1989; Schwert,
1990; Poon &Taylor, 1991; Ferson & Harvery,
1991). On the other hand, the Capital Asset Pricing
Model (CAPM) is a balanced model that describes
the reason for diverse expected returns for diverse
securities. It offers a method for measuring risk
and decoding that risk into approximations of ex-
pected equity returns. CAPM states that expected
returns differ as securities have diverse betas. This
model is based on measuring the systematic risk,
that is, market risk (Beta) and market risk take in-
to consideration all the macro economic factors.
Therefore, many extensions of CAPM (Chaudhary
etal., 2020) are used, and for the extended CAPM,
the use of a correct market proxy is very essential.
The real market portfolio is not evident, so pre-
dictable proxies are used to mimic the value of a
universe of assets (Roll, 1977). The configuration
of the market portfolio proxy affects the intended
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expected returns so it rests as a challenge to dis-
cover the correct market portfolio to capture the
market risk by the CAPM (Brown & Brown, 1987;
Stambaugh, 1982; Kamara & Young, 2018).

Multi-asset class market proxy suffers from da-
ta availability (Doeswijk et al., 2014). Fama and
French (1992, 1993) used a value-weighted port-
folio consisting of completely common stocks
available on the Newyork Stock Exchange (NYSE),
American Stock Exchange (AMEX), and National
Association of Securities Dealers Automated
Quotations (NASDAQ). Compared to single-in-
dex proxies, this method enables a more granular
representation of the market portfolio because all
listed common shares at the NYSE, AMEX, and
NASDAQ are considered instead of only the larg-
est ones. In country like India, there is no a mul-
ti-asset portfolio, and BSE30, BSE100, BSE200,
BSE500, Nifty50, Nifty200, Nifty500 have been
taken as proxies for the market. But be it value
weighted portfolio or multi-asset portfolio, the
question remains which is the best proxy for the
market. Further research is needed to make a final
evaluation of the applicability of macro-econom-
ic models to proxy the market mainly in volatile
emerging markets. No such study is conducted for
most emerging markets such as India. The aim of
this study is to examine if fluctuations in macroe-
conomic factors in India elucidate the overall stock
values, and if so, which index captures it best.

2. METHODOLOGY

2.1. Selection of variables

Of the many macroeconomic variables, this study
includes four variables that are selected based on
academic relevance, performance methods of the
economy, and their applications and outcomes in
most of the empirical works. The level of actual
economic movement is taken as a critical factor in
defining stock market returns.

2.2. Industrial production (IIP)
The historical way of measuring economic perfor-
mance is through gross domestic product (GDP)

or gross national product (GNP), but since GDP or
GNP data are not easily available, the IIP is widely
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used to integrate real output. The IIP is pro-cycli-
cal, that is, it increases during economic growth
and decreases in the event of a recession (Tainer,
1993; Maysami et al., 2004); there is a clarifica-
tion for higher return variation (Ratanapakorn
& Sharma, 2007) indicating a positive correlation
between IIP and stock performance (Chen et al.,
1986; Maysami et al., 2004; Rahman et al., 2009;
Foerster et al.,, 2011). IIP thus acts as a proxy for
the actual economic activity (Fama, 1990; Geske
& Roll, 1983).

2.3. Inflation

Inflation is another variable extensively used in
the literature. There is a mixed empirical influ-
ence of inflation on stock price. On the basis of
Fama’s proxy effect (Fama, 1981) dividend dis-
count model, there is a negative relationship be-
tween inflation and stock performance (Nelson,
1976; Fama & Schwert, 1977; Chen et al., 1986;
Mukherjee & Naka, 1995; Pal & Mittal, 2011).
As the stock price is the present value of expect-
ed future dividends, a rise in inflation could in-
crease the risk free rate resulting in a decrease
in the stock price. There are also studies that
show a positive relationship between inflation
and stock returns, indicating that equity acts
as a hedging mechanism in contradicting infla-
tion (Ratanapakorn & Sharma, 2007).

2.4. Money supply

Another essential macro-economic variable, mon-
ey supply, is highly referred in the literature for
determining the stock price and again causes
controversy. If money supply is the result of the
economic impetus, then the subsequent company
earnings will rise the stock prices (Mukherjee &
Naka, 1995; Maysami et al., 2004; Ratanapakorn
& Sharma, 2007); when the increased money sup-
ply results in an increase in inflation, then it rais-
es the discount rate and hence reduces the stock
price (Rahman et al., 2009).

2.5. Exchange rate
Apart from IIP, inflation and money supply, an-
other variable such as the exchange rate is also a

highly used macroeconomic factor in determin-
ing stock returns. The influence of the exchange

http://dx.doi.org/10.21511/imfi.18(3).2021.02
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rate on the equity price depends on the promi-
nence of a country’s international trade and the
balance of trade. The decline in value of a home
currency with reference to a foreign currency
influences an investor to modify funds from
national stocks to overseas currency assets, thus
decreasing the stock price in the domestic coun-
try, and vice versa. Rise in the national curren-
cy reduces the value of exporting firms, thus
negatively affecting stock prices, and vice versa
(Mukherjee & Naka 1995).

3. DATA

This study is based on time series data taken
from three sources, such as the website of the
Bombay Stock Exchange (BSE), National Stock
Exchange (NSE), and Reserve Bank of India
(RBI). For this study, five broad indices, name-
ly, BSE100, BSE200, BSE500, BSE Sensex and
Nifty50, have been taken to be as market prox-
ies for the Indian stock market. As it is not pos-
sible to include all the possible characteristics
describing the stock market performance, four
major macroeconomic variables such as indus-
trial production index (IIP), consumer price
index (CPI), money supply and exchange rate
are taken for this study. The choice of macro-
economic variables in this study is taken to in-
clude the major macroeconomic activities, and
it is supported by the prevailing literature and
empirical facts. IIP is taken as a proxy for the
actual yield, CPI is used to consider the infla-
tion in the economy, narrow money denoted by
M1, and the rupee vs dollar exchange rate de-
noted by EXR. To achieve the objective of the
study, month-wise data from January 2013 to
December 2019 are taken consisting of 84 data
facts for the investigation. The selection of the
study period is such that it includes the normal
phase of the Indian stock market and takes into
account the current base year of macroeconom-
ic variables under consideration. Equity indices
may not mirror the economy in the crisis period
due to variety of reasons, therefore the data is
taken up till December, 2019, and the current
COVID-19 period is ignored. Explanations of
variables along with the data sources are shown
in Table 1 after converting the variables into
natural logarithmic form.

http://dx.doi.org/10.21511/imfi.18(3).2021.02

Table 1. Description of variables

. Data
Acronym : Description H
: : source
i Isintended to evaluate the result of the
BSE100 i top 100 biggest and utmost liquid Indian BSE
L COMIDANIES e
Is intended to evaluate the result of the
BSE200 : top 200 BSE listed companies on the basis ;|  BSE
..Ofsizeandliquidity ..
sintended to evaluate a broad {
BSE500 i representation of the top 500 BSE listed BSE
e COMPaANies covering all major sectors £
BSE i Is the BSE index representing 30 largest | BSE
(SENSEX iandwell-capitalized stocks G .
i Is the index comprising of 50 largest and NSE

MPTYS0 . mostwell-capitalized stocks listed on NSt "
Is an index covering the growth of various
IIP i sectors in the Indian economy with the i RBI
_ baseyearas20112012- G
Is an index to evaluate the change in price
i of a basket of goods mainly purchased by

cPl a consumer or household over time. The REI
..current base year is 2012=100 ¢
i Is a narrow method of the money supply,
M1 i which includes physical currency, demand | RBI

deposits, traveler’s checks, and other
EXR US Dollar conversion rate for Indian RBI
Rupee on the monthly average

3.1. Statistical methods
for data analysis

To obtain a suitable market proxy for the capital
asset pricing model and its extension, in the con-
text of the Indian stock market, firstly, a stationar-
ity test of all the time-series data is used by means
of the Augmented Dickey Fuller (ADF) method-
ology. Secondly, the optimal lag length to be used
for the cointegration model was determined by
the Unrestricted Vector Auto Regression model.
Thirdly, the cointegration technique by Johansen
was used to determine cointegration in variables.
To find the cointegrating relationship, a Vector
Error Correction Model (VECM) was used to
find the short-run and long-run dynamics of the
variables. The choice of a qualitative method is
assumed, taking into account the data character-
istics and available literature (Mukherjee & Naka,
1995; Nasseh & Strauss, 2000; Greene, 2012).

3.2. Unit root test
Trending behavior is generally seen in the case

of financial and economic variables because the
series are nonstationary. Accordingly, the use of
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non-stationary time series for a regression frame-
work could result in unauthentic regression, use-
less economics, and statistical implication. An
Augmented Dickey-Fuller (ADF) testing proce-
dure is used to test for stationarity. The null hy-
pothesis under the ADF test states that a unit root
is present, and the alternative is stationary. The
following testing equation (with intercept) is esti-
mated to implement the ADF test:

Az, =a,+0z_ +oAz, | + W

ta,Az, ) +..+a,Az,  +a,.

The choice of lag-lengths (p) is decided based on
the Schwarz Bayesian criterion (SBC).

3.3.Johansen cointegration

The Johansen test is used in this study to deter-
mine cointegration. The p order equation given by
Johansen (1995) is as follows:

Vo=l t Ay +o Ay, e, ()
where y, isan nx1 vector of integrated variables
of order one, commonly denoted I (1), and ¢, is

an nx1 vector of innovation. This VAR can be
again written as:

p-1
Ay, =u+lly  + z LAy, +e,

i=1

©)

where
P p
[I=) A -landl,=-)> A, @)
i=1 Jj=i+l
Both forms of techniques of cointegration, the
trace test and maximum eigenvalue test hold a
null hypothesis that there are no cointegrating
equations.

3.4.Vector error correction model

When the series are cointegrated and are station-
ary in their difference form, then the vector er-
ror correction (VEC) model, an unusual circum-
stance of the VAR framework, can be used. The
multivariate VECM can be specified as:

P
Alndex, = o, + Z B Alndex, , +

i=1

P P
+> B AlIP,_ + > BACPI,_, + ()
i=1 i=1

P r
+Z ﬂ4iAM1t—i + ZﬂSiAEXRt—i + 112:—1 +é,.
i=1 i=1

In this equation, the composite index is an attrib-
ute of its own lag and the lag of all other macroe-
conomic variables in this study.

4. FINDINGS
AND DISCUSSIONS

The descriptive statistics for all the five indices,
namely, S&P BSE 500 (BSE500), BSE Sensitive
Index (BSESensex), S&P BSE 200 (BSE200), S&P
BSE 100 (BSE100), Nifty 50 (NIFTY50), and the
four macroeconomic factors such as Industrial
Production Index (IIP), Consumer Price Index
(CPI), narrow money supply (M1) and the ex-
change rate (EXR), are presented in Table 2. The
high standard deviation for BSE500 indicates that
it is comparatively more volatile with respect to
other stock indices, and M1 is more volatile as
compared to other macroeconomic variables.

The stationarity of the data series is recognized
by using the standard unit root test, namely the
Augmented Dickey-Fuller (ADF) test. The find-

Table 2. Descriptive statistics of Indian stock indices and macroeconomic variables (natural log form):

2013-2019
i Stock indices : Macroeconomic variables
Particulars ” T H T * T T T
BSE 100 | BSE 200 : BSE 500 : BSE SENSEX : NIFTY 50 : M1 : 1P i EXR CPI

Mean 9.0791 81942 | 93348 102568  9.0620 : 17057 i 4775 {4.847
I\/Ia><|mum SO NS AR S I At A 106275 228 R 970 5013
Minimum : : 9.8320 618 . 4650
StdDev . 02319 02469 . 02523 . 02215 L ...0082 0068 0091
Observations ; 84 84 84 ; 84 : 84 ' -V
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Table 3. ADF unit root test for variables for 2013—-2019

Level First difference
Indices

T-Statistics T-Statistics

BSE_100 —-0.910608 —8.964740*
;6.929991 —8.759570*
;6.991489 —8.6"4‘9664*““
;{1716083 —9.2%9370*
Nifty50 ;6.844885 —9.1"8‘4359*

Macroeconomic variables

M1 —-0.902402 —7.864895*
— 366719 ~3.490023*"
EXR """""""""""""""""""" ?.530962 —1015‘5153*

CPI -0.994784 —-5.151075*

Note: * significant at the 1% level; ** significant at the 5% level.

ings are shown in Table 3. All the variables are
non-stationary in the level form with the intercept,
since they have lower test statistic than critical
value and hence null hypothesis cannot be reject-
ed. Alternatively, as shown in Table 3, almost all
of the variables in differenced form possess high
test statistic compared to critical value, support-
ing to reject the null hypothesis with a conclusion
about the stationarity of the variables in differ-
enced form ata 1 and 5 percent level. Thus, all the
variables used in this paper are integrated in order
of 1, indicating that the variables possess an in-
finite variance that increases over time, shocks are
long lasting, and autocorrelation tends to be one,
so cointegration testing can be done.

It is worth noting that the lag order in the time se-
ries examination is relatively sensitive to the out-
comes, so selecting the lag length is an important
criterion. Selecting the number of lags is a subjec-
tive phenomenon and depends on multiple factors
such as setting of the study, experimental proof,
and hypothesis. Opting for excessive lags can lead
to losing observations and error in forecasts, and
too few lags can result in residual autocorrela-
tion (Stock & Watson, 2001). This study has tested
for lag lengths, and lag order 1 has been selected
as an optimum lag on the basis of the Schwarz
Information Criterion (SIC) between 1 and 8. The
Johansen Cointegration test is employed to see
if there is any long-term association between re-

Table 4. Cointegration test for stock indices and macroeconomic variables for 2013-2019

. . No. Of. Trace 0.05 critical Max 0.05 critical
Indices cointegrating .. ¢ P-values - : P-values
: . R :  statistics value : i statistics value ‘
¢ relationships (r) : : i : H
‘ r=0 ©72.88437 ¢ 69.81889 i 00279 : 33.99182 33.87687 0.0485
BSE_100 © rsl . 38.89255% 02646 | 2141161%* 2758434 02521
T 1748094 (06045 1040402 . 2113162 | 07061
74 34.35151 33.87687 0.0439
BSE_200 el 4017087 22.47743%* 27.58434 01969
T 1769385 1093117 | 2113162 | 06542
75.90169 34.43040 33.87687 0.0429
BSE_500 414 2364544 | 7758434 . 01476
282885 11.48419 21.13162 05990
r=0 71.03384 34.82718 33.87687 0.0384
BSE_SENSEX el 3600665 20.63059** | 2758434 . 02992
15 8.517420 21.13162 0.8693
T 719717 34.25002 33.87687 0.0451
NIFTYS0 L BTETTIS 20715857 | 2758434 | 02938
r=2 16.96130 29.79707 9.342256 21.13162 0.8039

Note: ** significant at the 5% level.

http://dx.doi.org/10.21511/imfi.18(3).2021.02
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spective composite stock indices and all macro-
economic variables. The results of the Johansen
Cointegration test are shown in Table 4.

Both the test, the trace and maximum eigenvalue
in Table 4 show that there is a single cointegrat-
ing vector between the indices and the macro-eco-
nomic variables, demonstrating evidence of a
long-term relationship between stock indices and
all the four macroeconomic variables. The proof
of a cointegrating relationship shows that there is
a common force that carries variables together in
the long term, and the relation is non fabricated.

Table 5 shows that the equilibrium long-run rela-
tionship between industrial production and the
BSE-500 is positive and statistically significant,
whereas with all other composite indices, as men-
tioned in the table, the relationship is negative
and significant. Like many literature sources, this
study is based on the industrial production index
as a dummy for real economic performance and
discovers a vague relationship for the Indian indi-
ces. A positive relation between stock price and re-
al output is consistent with Maysami et al. (2004),
Ratanapakorn and Sharma (2007), Rahman et al.
(2009), and Akbar et al. (2012), who found similar re-
sults for Singapore, US, Malaysia, and Pakistan, re-
spectively. The positive relationship shows that with
the existence of cointegration, there is an increase
in the industrial production index, resulting in
a rise in the company earning, which improves
the present worth of the organization and hence
increases the stock price. Though, Young (2006)
claims that a positive relationship between IIP and
stock market returns is not the same when more
recent US data is used. Similar findings are shown
by Bhuiyan and Chowdhury (2019) for the USA. To
dwell on, from a sector composition standpoint, the
sectors currently at the top of the market-cap rank-
ing are Finance and Technology. Therefore, the
BSESENSEX, NIFTY, and BSE100 are highly con-
centrated with Finance and Technology. Though fi-
nance/banking and tech stocks are traditionally the
major sectors in emerging market indices, having
a nearly more than 50% weightage is unusual even
for an emerging market. The dominance of this sec-
tor can be one of the reasons not to hold a positive
relationship with all composite indices, leaving be-
hind BSE-500, which is somewhere a broader rep-
resentation of economy.

22

The inverse relationship between stock price and in-
flation is in support of the proxy effect of Fama (1981),
which clarifies that an increase in inflation raises
the cost of production; this unfavorably affects the
profit along with the level of real economic perfor-
mance, since the real performance is directly linked
with stock performance, so with the rise in inflation,
the stock price falls. Pal and Mittal (2011) and Akbar
(2012) obtained an inverse relationship for India and
Pakistan, though this is contradictory to Maysami
et al. (2004) and Ratanapakorn and Sharma (2007),
who examine a direct relationship between inflation
and stock performance, concluding that equity acts
as a hedge against inflation. In this study, the BSE500
index is negatively related with the CPI (proxy of in-
flation), whereas all other composite indices show a
positive relationship with CPL

The direct relationship of stock indices with mon-
ey supply is supported by Abdullah and Hayworth
(1993), Mukherjee and Naka (1995), Ratanapakorn
and Sharma (2007) and Humpe and Macmillan
(2009), and contradicts with Dhakal et al. (1993).
There are two potential ways through which the
direct relation can be explained. Mukherjee and
Naka suggest that a rise in money supply can be
an incentive for economic growth, which can raise
future cash flows. Ratanapakorn and Sharma ar-
gue that a rise in money supply decreases inter-
est rates because of increased liquidity resulting
in portfolio rebalancing into more financial assets.
Whereas Dhakal et al. (1993) emphasize that a rise
in money supply can result in an unexpected rise
in inflation and uncertainty, which may inverse-
ly affect stock prices. In this study, the BSE_500
index is negatively related with money supply,
whereas all other composite indices show a posi-
tive relationship with money supply.

The relationship with the exchange rate and
BSE500 is found positive, whereas it is negative
with all other composite indices.

Knowing that all composite indices have singu-
lar cointegrating relationship with all macroeco-
nomic variables, the VECM is applied. The error
correction term in the VECM framework depicts
the long-run equilibrium relationship between
the stock index and the macroeconomic varia-
bles. It denotes the speed of adjustment by which
the dependent variable returns to equilibrium

http://dx.doi.org/10.21511/imfi.18(3).2021.02
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Table 5. Long-term equations

Indices : M1 np EXR CPI . Constant
i 50933089* i —22.89522*% —9.605115%* i 12.43179%* ‘
BSE-100 i —-3.010449
..... (4.05499) (3.72467) (5.08766)
—96.58405* —35.85555%* 46.01485%*
BSE-200 2.013731
"""""""""""" 6.84045)  ©  (16.7980) (15.4200)  (21.0650)
20.67929* | 88.65158* 29.51814%* —36.15862%**
BSE-500 : —-9.042007
..... ~ (6.22876) : (15.2962) (14.0372) (19.1762) o
2.783827* —8.838787* —4.276466* 5.446274%*
BSE-SENSEX i —3.591268
..... . Q‘.64271) ; (1.57863) (1.44676) (1.98065) o
i 3.540760* i —12.60999* —5.809740* 7.566997** ‘
NIFTY50 e T : e TS T i —3.576455
i (0.91596) i (2.24905) (2.06403) : (2.82220) ;
Note: Figures in ( ) indicate the value of Standard error, * significant at 1% level; ** significant at 5% level.
Table 6. Error correction model
. BSE_100 : BSE_200 BSE_500 : BSE_Sensex :  Nifty50
Variables - - - -
A Index : A Index : A Index : A Index : A Index
ECT ...0010963 . 0.002643*** | -0003063*** @ 0020727 . 0016717
..... (0.00152) ~(0.00170) (0.01523) ~(0.01108)
0 20 .
‘‘‘‘‘‘‘ N L.....\011608) o .(011582) . .(0.11838) i .(011792)
AllP —0.267765** —0.274692** —0.235631** —0.248945%*
‘‘‘‘‘‘‘ (0.10460) |
AMY. 020 0.229553** .. 0.236321**  : . 0.204674**  :  0.217406**
..... - (0.09742) (010009) (0.09203) ."(0.09455)
0 .
..... - (0.81555) (0.82924) (0.79943) (081242)
AEX 0310575 0.274605 0.384781 0.370184

Residuals (JB Test)

Chi-Sq. Het(1)

0077857
2.139806

(024184
0.075863

2.108222

.

0.069371
2.006316

0073005
2.063189

1959356 1940369

0.5198

04088
0.8474

Note: Figures in () indicate the standard error value, * significant at the 1% level; ** significant at the 5% level; *** significant

at the 10% level.

after deviation. Furthermore, the coefficient of
the lagged regressor tell about the short-run
relationship.

Table 6 shows the error correction models for all
the composite indices. The error correction term
needs to be negative (between 0 and -1) and
significant to retain its economic interpretation.
The positive coeflicient is not a good sign for the
model as it implies that the process is not converg-
ing in the long run. The coeflicients of the error
correction terms are significant for the S&P BSE
500 and S&P BSE 200, but the S&P BSE 500 coefh-
cient is negative, and the S&P BSE 200 coeflicient
comes out to be positive. The coefficient of an error
correction term in the case of S&P BSE 500 shows

http://dx.doi.org/10.21511/imfi.18(3).2021.02

that equilibrium is restored by about 0.31% each
month. However, the restoration to equilibrium
path in the case of any disturbance in the system
will take a longer time as the value ECT is quite
small (-0.0031). Along with this, the diagnostics
of all the equations of the error correction mod-
el that test the presence of serial correlation, nor-
mality of the residuals and heteroskedasticity tend
to indicate that the equations are well-specified.
Besides this, the stability of the coefficients by the
CUSUM test has been tested. The tests indicate no
structural break in the period and the models are
set to be dynamically stable.

The BSE-500 is a better choice as a market portfo-
lio proxy in the normal phase of the economy.
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CONCLUSION

Economic indicators are often used to predict future economic activity, financial market performance,
and exchange rates. Macroeconomic data are used by investment professionals to predict the earnings
potential of companies and to find which asset classes can be more attractive. But at the same time, it
cannot be denied that the gap between the economy and the stock market widened in the crisis period.
Recently, during the COVID era, equity indices have failed to reflect the economy, and the debate about
the stock market-economy gap has generated more heat than light. This brings us back to the question
of whether the index really reflects the ground reality, and its quantification is an empirical question. In
addition, this question is pertinent because the choice of a market portfolio proxy is very important in
a capital asset pricing model.

The study of asset pricing for the emerging market of India has been done by taking mostly either BSE-
Sensex, Nifty-50, or BSE-500 as a market portfolio proxy. Market portfolio composition substantially
affects the cost of equity. The objective of this study is to provide a market portfolio proxy for the Indian
equity market. BSE 500 can be considered a better composition as it represents large, mid and small
companies in a single index.

This paper shows a noteworthy relationship between stock market returns and IIP, CPI, money supply,
and exchange rate and, at the same time it is assumed that the BSE-500 is a better choice as a market
portfolio proxy in the normal phase of the economy, as this index shows a significant relationship with
macroeconomic variables, and the deviation of the index from the long-term equilibrium is amended,
though it takes more time. The results of this study can outspread the prevailing literature by bringing
some insight to policymakers and practitioners in selecting the right proxy market portfolio to reflect
macroeconomic factors.
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