
Tomar, Kunwar Sanjay; Kesharwani, Subodh

Article

Asymmetric effect of monetary policy on Indian stock
market sectors: Do monetary policy stimulus transpire the
same effect on all sectors?

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Tomar, Kunwar Sanjay; Kesharwani, Subodh (2022) : Asymmetric effect of
monetary policy on Indian stock market sectors: Do monetary policy stimulus transpire the same
effect on all sectors?, Cogent Economics & Finance, ISSN 2332-2039, Taylor & Francis, Abingdon, Vol.
10, Iss. 1, pp. 1-19,
https://doi.org/10.1080/23322039.2021.1999058

This Version is available at:
https://hdl.handle.net/10419/303535

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2021.1999058%0A
https://hdl.handle.net/10419/303535
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

Asymmetric effect of monetary policy on Indian
stock market sectors: Do monetary policy stimulus
transpire the same effect on all sectors?

Kunwar Sanjay Tomar & Subodh Kesharwani

To cite this article: Kunwar Sanjay Tomar & Subodh Kesharwani (2022) Asymmetric
effect of monetary policy on Indian stock market sectors: Do monetary policy stimulus
transpire the same effect on all sectors?, Cogent Economics & Finance, 10:1, 1999058, DOI:
10.1080/23322039.2021.1999058

To link to this article:  https://doi.org/10.1080/23322039.2021.1999058

© 2022 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

Published online: 04 Jan 2022.

Submit your article to this journal 

Article views: 3362

View related articles 

View Crossmark data

Citing articles: 4 View citing articles 

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2021.1999058
https://doi.org/10.1080/23322039.2021.1999058
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2021.1999058?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2021.1999058?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2021.1999058&domain=pdf&date_stamp=04%20Jan%202022
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2021.1999058&domain=pdf&date_stamp=04%20Jan%202022
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2021.1999058?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2021.1999058?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20


FINANCIAL ECONOMICS | LETTER

Asymmetric effect of monetary policy on Indian 
stock market sectors: Do monetary policy 
stimulus transpire the same effect on all sectors?
Kunwar Sanjay Tomar1* and Subodh Kesharwani1

Abstract:  Most studies for the monetary policy effect on stock markets have 
concentrated on using the primary index to proxy the stock market. The present 
paper, avoiding “aggregation bias”, seeks to unbundle the effect of monetary policy 
on the stock market in two ways. First, the non-linear model is used. Second, sector- 
level monetary policy variable association and strength is known. Nonlinear Auto- 
Regressive Distributed Lag method (NARDL) has been used to separate the effect of 
monetary policy implications. The positive and negative separation of monetary 
policy variables shows meaningful information relating to each sector. Furthermore, 
the NARDL model provides the Error Correction equation for future prediction of the 
sector performance. The Error Correction Term (ECT) is significant for all the sectors, 
besides Information Technology. While ECT is highest for the Power sector, the 
lowest is reported for the Metal sector. Inflation increase has substantially more 
effect on sectors then its decrease. For short-run, real exchange rate positive 
(REER_POS (−2)), with a lag of 2 months, is effective for all the sectors. The health 
care sector stands out in its sensitivity to monetary policy variables. The asymmetric 
response of the Sector equity markets to monetary policy variables throws new 
insight for the policymakers, business managers, and fund managers. The 
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nonlinearity can be helpful for business managers to relate revenue and valuation 
to monetary policy. Likewise, the portfolio fund managers can prepare for the 
expected changes in the economy to reallocate and rebalance their portfolios.

Subjects: Quantitative Finance; Asian Economics; Monetary Economics; Corporate Finance; 
Financial Services Industry;  

Keywords: Non-linear Model; monetary policy asymmetric effectiveness; sectoral stock 
market; Bombay stock exchange India

1. Introduction
Any economy to thrive needs a conducive social, political, and economic environment. Providing 
economic growth environment is the responsibility of the Government and Central Bank. While 
Central Bank controls the overall monetary policy, Government regulates the fiscal policy. 
(Erduman et al., 2020) Monetary policy uses tools like Interest rates, liquidity management, exchange 
rate, credit creation and money supply to nurture the economy. Any deviations from the objective are 
corrected. For example, suppose inflation starts to reach beyond the favourable limits. In that case, 
the Central bank will increase interest rates, making borrowing expensive for the consumers and 
hence curtails more demand in the economy. As inflation and interest rates will also affect the output 
levels in the economy, the stock market will be affected too. Financial markets provide price discovery 
mechanism by discounting the future earnings of firms(Elgammal et al., 2020). The general economic 
and financial theory explains that the efficient financial market will value stock prices more when 
expected earnings are good. In simple terms, the more a firm is expected to earn more valuable will 
be the firm’s equity share (stock price) prices. The financial markets are, however, very information 
sensitive. The very anticipation of possible monetary policy announcements by central bank impacts 
the markets. (Sehgal et al., 2015) The relation of Equity markets and monetary policy is still being 
debated for what causes or influence what? These interactions of the economy and financial markets 
are strong enough to impact for a long time. (Gopinath et al., 2020; Kim, 2003; Richards et al., 2009) 
For example, Japan witnessed a sluggish economy for 10 years after the collapse of the Japanese 
stock market in the 1990s (Mishkin & White, Mishkin and White,). The relation of the stock market and 
monetary policy is far more complex than standard theory would explain. Hence, what is needed is a 
more intense evaluation of the channel of impulse from monetary policy to the stock market or vice 
versa. Bernanke and Gertler (1995) referred to this path as the “Black Box”. They have urged that what 
is needed is to understand the clarity of this transmission path.

In the last decade, the availability of better data sets and user-friendly statistical packages have 
helped researchers find better insights into this conduit of monetary policy and stock markets. Good 
examples are extension of earlier work, such as by Victor (Caldara & Herbst, 2019; Ramey, 2011; Barro 
& Redlick, 2011; Romer & Romer, 2004; Zarnowitz, Zarnowitz, 1985). In addition, the recent works 
brings out the asymmetric interaction of the monetary policy by relaxing the assumption of linearity. 
(Caldara & Herbst, 2019; King, 2011; Miranda-Agrippino et al., 2016; Ng & Wright, 2013)

Nevertheless, there is a dearth of such studies for developing countries like India, which is an 
unfilled research gap. This study hence undertakes to fill this gap. The present paper will assess if 
these monetary variables have an asymmetric impact on India’s stock market sectors.

Plan of the paper. Section 1.1 explains the target-dependent variable, the “sector indices”. 
Section 2 covers each explanatory variable’s theoretical framework and related literature review. 
The peculiarity of economic and financial data is discussed to select the NARDL Model used. The 
result and discussion follow the section of data and methodology. Finally, the conclusion and 
policy implication are followed by research limitation and further research potential.
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1.1. Why sectoral equity indices?
Figure 1 shows the returns of all 15 sectors and the primary index of Bombay Stock Exchange 
“Sensex” named BSE in the chart. Figure 1 shows how sectoral returns differ. The best returns are 
given by FMCG (16.3%) sector and the worst by the Reality sector (−13.4%). (CAGR Compounded 
Annual Growth Rate)

The industries have their specific business nature and uniqueness. Similar revenue of a steel 
manufacturer and a software company will have very different fixed assets, working capital profit
ability and expense ratios. Hence the risk-return profiles differ. The difference of each industrial sector 
calls for different treatment by the economic policymakers, fund managers and business managers. 
The mutual fund managers and investment bankers keep rebalancing their funds exposure to different 
asset class and industrial sectors. The motive of portfolio diversification is mainly to reduce risk without 
sacrificing return (Efficient Portfolio). Much of the academic debate is based on deciding the premises 
of diversification strategy. The sector is one of the most used bases of diversification (Aw et al., 2018; 
Hughen & Strauss, 2017; Kumar, 2019). Using sector-level data as the target variable will hence benefit 
the objective of the research in many ways. First, the sector-level data will disaggregate the impact of 
monetary variables as positive and negative affect. For example, it will be known that if the interest 
rates (Government Bond yields) will affect all the sectors similarly (symmetric) or differently (asym
metric). Answering questions like, “Do all the sectors provide equal protection against inflation?” The 
present paper will try to find if all the variables as explanatory variables have a differential effect on 
each sector. Secondly short-run impact of monetary policy will be known with its lags and asymmetry. 
Third, the paper seeks to know if the long-term impact of explanatory variables is more substantial 
than the short term. Fourthly this paper seeks to know if the long-term relationship is established from 
explanatory variables to target variables; if so, can the predictive equation be formed?

2. Theoretical background and literature review
The earliest work on sector-level data or avoiding the aggregation bias” is by Soenen and Hennigar 
(1988). Enlarging the set of variables to a broader set from market index to sectoral index were the 
works by (Bahmani-Oskooee & Saha, Bahmani-Oskooee and Saha, 2016a; Chatziantoniou et al., 2020; 
Mitra, 2008; Tiryaki et al., 2018) who used sector-level data as target variables. Similarly, Bahmani and 
Mitra used data of 40 industries to find trade between India and the US. While (Joshi & Giri, 2015; Pal & 
Garg, 2019) have used sector data using VAR, VECM, GMM and ARDL to analyze the data. The 
nonlinearity has not been used.

Figure 1. Sectoral Equity CAGR
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2.1. Inflation
The most crucial objective for a central bank is the effective control of inflation. The inflation target 
set by Central Banks is generally set to vary within a range. For example, the RBI (Reserve Bank of 
India or the Central Bank of India) targets 4% inflation with a tolerance of ±2%. In India, the 
“flexible inflation target” was adopted in 2015. (RBI uses Consumer Price index or CPI instead of 
WPI or Wholesale Price index since 2014) (Alqaralleh, 2020).

General theory connects stock market and inflation. Fisher’s hypothesis advocates that inflation and 
stock markets are directly related (Jaffe & Mandelker, 1979; Singh & Balasubramanian, 2020). If the 
markets are efficient, the stock prices will reflect the information (Fama, 1970; Gurmeet, 2020; Singh, 
et al., 2020). The theory explains that an increase in inflation will reduce the interest rates earned by 
the fixed income instruments investors (Bonds, Fixed Deposits) (Baele et al., 2020; Bozhkov et al., 2020; 
Corbet et al., 2021). This is because as the Interest earned is fixed, and the purchasing power of the 
investors decreases. Inflation also decreases the real return for equity investors. Investors reallocate 
their savings as they deplete in value for better returns (Singh & Padmakumari, 2020). Another link 
between inflation and the stock market is proposed from the producer’s point of view. The borrowing 
costs will increase for the industry; exports become less competitive, business uncertainty increases, 
increasing the discounts rates and depleting the market value of firms. However, research finds mixed 
support for Fisher's hypothesis. For example, the research not confirming to Fisher are (Gallagher & 
Taylor, 2002; Gregoriou & Kontonikas, 2010; Gultekin & Gultekin, 1983; Li et al., 2016; Omay et al., 2015; 
Worthington & Pahlavani, 2007). Alqaralleh explains that this conflict is because of the linearity 
assumption(Alqaralleh, 2020). The data used in economics and finance are non-linear (Alqaralleh, 
2020 Boswijk, Hommes & Manzan, 2007; Brock & Hommes, 1998; Iddrisu & Alagidede, 2020; 
Sathyanarayana & Gargesa, 2018; Alqaralleh, 2020). More India-specific study by Raghutla et al. 
(2020) found a significant negative relation between inflation and output and a positive relation 
between output and stock price. (Chatrath et al., 1996; Magweva & Sibanda, 2020) find partial support 
for Fama’s hypothesis Boswijk, et al., 2007

2.2. Exchange rate
Two theoretical models explain the relation of exchange rate and the stock market. The first 
model (flow-oriented model or traditional approach) by Dornbusch and Fischer (1980) 
explains that the changes in the exchange rates will make the country’s product globally 
competitive through the output, thereby leading to change in the stock market. This model 
considers that if the exchange rates depreciate (home currency depreciates), the exports 
become more attractive globally and similarly the opposite effect for exchange rate appre
ciation. Thus, the direction of effect is from the exchange rate to stock prices. Supporting 
literature are by (C.-C. Nieh & Yau, 2004; Lin & Fu, 2016; Phylaktis & Ravazzolo, 2005; Sui & 
Sun, 2016; Yang et al., 2017).

The other model is the “stock-oriented model” by Branson (Fernández-Rodríguez & Sosvilla- 
Rivero, 2020, 1983Fernández-Rodríguez and Sosvilla-Rivero, 2020) and Frankel (1983). This model 
suggests that when the domestic market becomes more attractive to foreign investors, foreign 
capital flows in the domestic stock market, leading to appreciation of domestic currency (Long et 
al., 2021). Conversely, a decline in the stock prices will erode the investor’s wealth, making interest 
rates decline and reducing the demand for money. In addition, the decline of stock values in the 
domestic market leads to capital outflow to foreign markets, declining the exchange rates. As a 
result, fund managers actively reallocate and rebalance their funds. (Bahmani-Oskooee & Saha, 
Bahmani-Oskooee and Saha, 2016b)

Research literature that finds ambiguous relation between exchange rate and stock prices are 
(Bahmani-Oskooee & Sohrabian, 1992; C.C. Nieh & Lee, 2001; Doong et al., 2005; Fernández- 
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Rodríguez & Sosvilla-Rivero, 2020; Kollias et al., 2012; Rahman & Uddin, 2009; Smyth & Nandha, 
2003; Wu, 2000; Zhao, 2010).

2.3. Interest rates
The Monetary policy uses interest rates, among other tools, to achieve its growth and stability 
objectives. The theoretical framework provides that the interest rates channel flowing from monetary 
policy to the stock market affects investment and aggregate output or inflation (Boivin et al., 2010; 
Iddrisu & Alagidede, 2020; Mishkin, 1996). Moreover, the impact propagates indirectly from monetary 
policy to the stock market. For example, the increase in the interest rates makes bank savings, bonds 
more attractive, and capital flows from equity markets to bond markets. Although these links of 
monetary policy and interest rates are more complex than the simple theory explains. However, the 
research by Flannery and James (1984), Sweeney and Warga (1986) find interest rate and stock 
market negatively related (Elliott et al., 2014). Kuenen et al., () finds interest rates and assets return 
correlation increases during the crisis. As a result, there is hesitancy among the investors to opt for 
assets, and the stock market follows a trend (Sandoval & Franca, 2012). Acosta-González, et al., 
2012In contrast, the study by Czaja et al. (2009) and Korkeamäki (2011)shows the weakening impact 
of interest rates on the stock markets over the period. This they attribute to the better risk mitigating 
tools available.

2.4. Money supply
The Monetarist and Keynesian view that the money supply can affect equity stock prices through 
monetary policy. As per the monetarist, stock prices increase due to expansionary monetary policy. 
Increasing the optimum money supply increases the demand for equities. While the Keynesian 
theory forwards the argument that a decrease in interest rates (an expansionary monetary policy) 
makes the fixed income instruments (bonds) less attractive than equities. The flow of impact from 
money supply to stock prices is also indirectly moving through other channels. An increase in 
money supply leads to a decrease in the interest rates, increase in investment and GDP leading to 
stock price appreciation (Tiryaki et al., 2018)

One of the earliest works to link money supply with stock markets is that by (Altintas & Yacouba, 
2018; Hamburger & Kochin, 1972; Sprinkel, 1964). For this ongoing debate, Fama (1981) argues 
that inflation will increase as the money supply increases, decreasing stock prices. Differing from 
above (Kumar & Padhi, 2012; Kwon & Shin, 1999; Ratanapakorn & Sharma, 2007) find a positive 
relation between stock prices and money supply. However, some research literature supports both 
of the above views. (Blume et al., 1977; Hanousek & Filer, 2000; Husain et al., 1999; Rozeff, 1974; 
Tiryaki et al., 2018) find long term declining cointegration link between money supply and stock 
market over the period of time.

2.5. Non-linearity of finance and economic data
Much of the conflicting literature of monetary policy variables and stock market relation is because 
of linearity assumption (Boswijk, Hommes & Manzan, 2007; Brock & Hommes, 1998) As Alqaralleh 
explains, data used in economics and finance are non-linear. For inflation, the nonlinearity robust
ness as assumption can be the financial crisis, spurt of deflation, or inflation, which alters the 
relation of inflation and stock markets (see, among others, Bahoul, Mroua & Naifar, 2017; Bildirici & 
Türkmen, 2015; Rocher, 2017). The problem with the symmetric assumption of exchange rate 
impact on stock markets is that it may understate the impact (Effiong & Bassey, 2019; Salisu et al., 
2020; Wong, 2019). Kassi, et al., 2019 points out th Ding, et al., 2019at the relation of exchange 
rate and stock prices varies with time, and the linear models may not be an excellent model to find 
the relation of the variables (Si et al., 2021). More such studies that point out the inadequacy of 
linear models are (Ismail & Isa, 2009) by Ismail and Isa, Bahmani—Saha (Bahmani-Oskooee & 
Saha, Bahmani-Oskooee and Saha, 2016b)
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3. Data and methodology
The data used is from May 2010 to December 2018. The reason for choosing the data time is as 
follows. The Indian Central bank—Reserve Bank of India had undergone a paradigm shift in 
monetary policy formulation and functioning. Parallel to the policy shift, certain events also had 
a profound impact on the Indian economy. These events were high inflation (2011), national 
election (2014), and demonetisation (2016) (Chatziantoniou et al., 2020).

Data used: The Independent variables for the present study are (data from Reserve Bank of 
India) Consumer Price Index, REER (Real Effective Exchange Rate), Broad Money M3, Interest rates 
(yield of SGL or the subsidiary general ledger of India’s Government traded securities). The SGL 
accounts yields have been used as it accounts for nearly 98% of government securities trade and is 
the primary tool for the central bank to regulate the liquidity in the economy (“Download Reports | 
Ministry of Statistics and Program Implementation | Government Of India,” n.d.).

For the Stock market, 15 sectors are used from Bombay Stock Exchange Indices. In addition, the 
Bombay Stock Exchange has 20 industry-based indices. The data, however, is not available for all 
the sectors from 2010 onwards. Hence, only those sectors are used for which the data is available 
for the study period. The sectors are Automobile, Bank, Consumer Durable, Capital Goods, Energy, 
Finance, Health care, Material, Oil & Gas, Power, Reality, Telecom, Fast Moving Consumer Goods, 
Metal, Information Technology.

4. Methodology
The NARDL model is an asymmetric extension of the linear ARDL model extended by Pesaran and 
Shin (1999) and Pesaran et al. (2001). The unrestricted error correction model in the linear ARDL 
model takes the following forms: 

Δyt ¼ δ0 þ σyt� 1 þ #xt� 1 þ ∑
p� 1

i¼1
μiΔyt� i þ ∑

q� 1

i¼0
βixt� i þ εt (1) 

Here yt is the dependent variable, while xtisakx1 vector of regressors. The parameters of σ and #
represent the long run and the parameters of μi and βi represent the short-run coefficients, 
respectively. The εt is the error term.

The NARDL decomposes the vector of regressor (xt) into its positive and negative partial sums. 
The decomposition xt of the can be written as follows: 

xt ¼ x0 þ xþt þ x�t (2) 

In equation (2), x0 is the initial value

xþt ¼ ∑
t

i¼1
Δxþi ∑

t

i¼1
max Δxi;0ð Þ and x�t ¼ ∑

t

i¼1
Δx�i ¼ ∑

t

i¼1
min Δxi;0ð Þ are the positive and negative par

tial sums.

Non-linear asymmetric long-run cointegrating regression in the NARDL model is written as: 

yt ¼ λþxþt þ λ� x�t þ et (3) 

In equation (3), et denotes the deviation from the long-run equilibrium. While λþ and λ� represent 
the long-run coefficients associated with the positive and negative changes in xt, respectively. 
Hence, the asymmetric error correction model can be written as by combining equations (1) and 
(3) as follows: 

Δyt ¼ δ0 þ σyt� 1 þ #
þxþt� 1 þ #

� x�t� 1 ∑
p� 1

i¼1
μiΔyt� i þ ∑

q� 1

i¼0
ðβþi Δxþt� i þ β�i Δx�t� iÞ þ εt (4) 
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In equation (4) above dependent and explanatory variables are both defined as #þ ¼ � σλþ and 
#� ¼ � σλ� , and βþi and β�i are the short-run adjustments to positive and negative changes in the 
explanatory variables xt.

Following Shin, Shin and Greenwood-Nimmo (2014) in order to test the short-run long-run 
asymmetric effects of CPI, REER, M3, and Interest rates on indices returns, the NARDL model has 
to take the following steps. First, equation (4) should be estimated by standard OLS. Second, the 
bond test approach can be applied by using the F-statistics (FPSS) developed by Pesaran et al. 
(2001) to test the existence of asymmetric long-run relationship among the levels of the series yt, 
xþt , x�t . Thus, FPSS refers to the joint null hypothesis of no cointegration. It can be expressed as: 

H0 : σ ¼ #þ ¼ #� ¼ 0 (5) 

H1 : σ�#þ�#� �0 (6) 

Third the null hypothesis is # ¼ #þ ¼ #� for the long-run symmetry and ∑
q� 1

i¼0
βþ ∑

q� 1

i¼0
β� for the short- 

run symmetry is tested by employing the Wald test. Fourth, equation (4) is utilised to derive 

asymmetric cumulative dynamic multipliers effect on yt, of the change in xþt and x�t .

The same can be expressed as: 

mþh ¼ ∑
h

j¼0

@ytþj

@xþt
; and m�h ¼ ∑

h

j¼0

@ytþj

@x�t
(7) 

Where (h = 0,1,2 . . ..). For equation (7), if h !1; then mþh ! λþ and mþh ! λþ, the long run 
coefficients of λþ and λ� are computed as 

λþ ¼ �
#þ

σ
and λ� ¼ �

#�

σ
(8) 

The study estimated the NARDL model covering the short run and long run of the positive and 
negative partial sums. Thus, the NARDL model takes the following equation form: 

ΔLnsectorindext ¼ δ0 þ σlnsectoridext� 1 þ #
þ
1 CPIþt� 1 þ #

�
1 CPI�t� 1 þ #

þ
2 lninterestrateþt� 1

þ #�2 lninterestrate�t� 1 þ #
þ
3 M3þt� 1 þ #

�
3 M3�t� 1 þ #

þ
4 REERþt� 1 þ #

�
4 REER�t� 1 þ ∑

p� 1

i¼1
μi Δ lnsectorindext� i

þ∑q
i¼0 βþ1;i ΔCPIþt� 1 þ∑q

i¼0β�1;i ΔCPI�t� 1 þ∑q
i¼0βþ2;i Δ lninterestrateþt� 1

þ∑q
i¼0β�2;i Δ lninterestrate�t� 1 þ∑q

i¼0βþ3;iΔM3þt� 1 þ∑q
i¼0 β�3;i ΔM3�t� 1 þ∑q

i¼0βþ4;i ΔREERþt� 1

þ∑q
i¼0β�4;i Δ REER�t� 1 þ εt

(9) 

Equation 1, yt is the dependent variable, while xt includes all sets of regressors (set vectors k*1) and α0 
as intercept. Difference operator as ∆. Short-run coefficients are b1,c1. Long run coefficients: ρ and θ. 
The lag operators are p and q. The null hypothesis for NARDL (non-linear autoregressive distributed lag) 
testing of cointegrating is ρ = θ = 0 while the alternate hypothesis is ρ ≠ θ ≠ 0. As per shin (Shin & 
Greenwood-nimmo, 2013), if F statistics are above the upper bound, the long-run cointegration is 
found in the model.
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5. Result and discussion
After confirming that all variables unit root are either I(0) or I(1), (Table 1) but not I(2) NARDL 
equations formed pass through Breusch–Godfrey Serial Correlation LM Test, Heteroskedasticity 
Test: Ramsey RESET Test and Normality test (Table 2). All models pass the bounds test at P- 
Value 5% to 10% besides IT which is dropped from further evaluation. The model results are 
evaluated hereafter.

The cointegration equation (ECT – Error Correction Term) to be meaningful needs to be statis
tically significant, less than 1 and negative (Pesaran et al., 2001), which all sectors verify (Table 2, 
row one). ECT, which shows the speed of regaining equilibrium if any force that thwarts its 
equilibrium, is 38% and 22% for Power and Metal, showing the highest and lowest speed of 
adjustment. As the model is cointegrating we can discuss the short- and long-term model impact.

The non-linear importance of the model used is the ability to provide the long-run cointegration 
equation. The model provides the long-run asymmetric coefficients that can be used for prediction. 
The long-run asymmetric coefficients are calculated by dividing the long-run coefficients in Table 3 
of each sector by the lagged value of the dependent (Table 4) value is given in the model 
specification equation (7) as below.

Long-run coefficients of λþ and λ� are computed as λþ ¼ � #þ

σ and λ� ¼ � #�

σ . If we take λþ λ�

λþ ¼ � #þ

σ λþ ¼ � #�

σ . If we take the example of the Auto sector, then the long-term CPI_POS (−1) 
from Table 2 is 2.19, while the lagged value of the dependent value for the Auto sector is Auto (−1) 
which is −0.23. To calculate λþ ¼ � 2:19= � 0:233 ¼ 9:38. The value of the long-run asymmetric 
coefficients given in table 5 for CPI_POS is 9.386643. The equation to predict the Auto sector index 
using the monetary variables can hence be used from Table 3 as below.

Auto sector Index = 9.3866*CPI_POS −12.7223*CPI_NEG + 0.3118*INTEREST_POS  
+ 0.1724*INTEREST_NEG −9.0280*M3_POS + 2.4745*M3_NEG + 5.3118*REER_POS 
+ 0.6371*REER_NEG.

In the above equation, for each unit increase in CPI_POS, the Auto sector index will increase by 
9.4%. At the same time, CPI_NEG is inversely related but with a more robust coefficient, then 
CPI_POS coefficient. Similarly, the long-run asymmetric coefficients can help predict the future 
movements of the sector when the monetary variables are changed. For each sector, the monetary 
policy variables for the long-run estimates can be checked. This would also help in knowing the 
influencing capability of each monetary policy variable on each sector.

The long-term equation, as the Auto sector equation above, is most important for policymakers. 
Table 3 shows that CPI_POS directly related to all sectors and is statistically (at 5% P-Value) 
significant for 7 sectors out of 14 (Auto, Energy, Health Care, Material, Metal, Oil & Gas and 
Telecom). The CPI_NEG is negatively related to each sector equity market. However, the CPI 
_NEG is statistically significant only for 4 sectors out of 14. These sectors are Energy, Material, 
Metal, and Oil Gas. The coefficients vary from a maximum of −21% for the Metal sector to the 
lowest (P-Value 5%) −11.06. Hence, the sectors Energy, Material, Metal, and Oil & Gas are affected 
by both CPI_POS and CPI_NEG asymmetrically.

The broad money also is significant for seven or 50% of the sectors (Auto, Energy, Material, 
Metal, Oil & Gas, Power, and Reality). While the exchange rate REER_POS is significant in six sectors, 
REER_NEG is statistically significant for five sectors.
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REER_POS is directly related to Auto, Bank, CD, Finance, and Power. This would mean that every 
increase in REER_POS will increase the above sector stock prices. Like Capital Goods sector will 
increase by 9.6% (highest among all the sectors) for every 1% increase in REER_POS. The REER_NEG 
is directly or positively related to all the sectors besides FMCG (coefficient of −1.0). The overall strength 
of the coefficients reaches the maximum for the Telecom sector of 2.32%. Comparatively the 
REER_POS is having much greater effect then REER_NEG. The most negligible impact as a policy 
variable is the Government bond yields. The Interest_POS is significant for only Capital Goods (1.53), 
while Interest rate_NEG is statistically significant for CG and Health care only. Hence, Health Care and 
Telecom are most responsive to monetary policy. For short-run: REER_POS (−2) is significant for 10 
sectors, while REER_NEG(−2) is significant for Health Care and Telecom sectors. However, Reality is the 
only sector where contemporaneous REER POS is significant. Interestingly, inflation does not seem to 
influence any indexes, even with a lag of 2 months besides Telecom and Health care sectors. While 
contemporaneous interest rate positivity is not significant, the lag of 1 month and 2 months is. It is 
peculiar that interest rate negativity does not impact the index even with a lag of 2 months.

6. Conclusion and policy implication
The ECM for all the sectors, besides the IT sector, is statistically significant. Hence, the equilibrium 
for all the sectors can be expected to recalibrate itself if any exogenous force (like covid19) 
unbalances sectors. This can also be seen as India comes out of the second wave of covid19. 
The financial markets have already touched the highest points. Hence, the business managers, 
portfolio managers, and monetary policymakers find the Error Correction Equation helpful in 
predicting and managing industrial sectors.

As discussed in the result sections, the model specifications show how the policymakers can use 
the long-term asymmetric behaviour of the monetary variables. The increments in inflation are 
related positively to each sector stock market. For example, the Metal sector can increase by 11% 
with the 1% increase in inflation (CPI). On the other hand, the CPI_NEG is negatively related to the 
stock markets. An increase in the money supply can also be negatively related to sectors where the 
Metal Sector index can decrease by as much as 14%. The sectors Health care and Material are 
most affected by monetary policy decisions. The paper hence adds to the literature for the 
differential effect of monetary policy. Bearing this in mind, the policies can be recalibrated, 
especially in crisis times to suit the focal points of economic stimulus.

7. Limitations and future research
The first limitation of this paper is the data period and the frequency of data. The present paper has 
restricted the study from 2010 to 2018. Day-to-day or tick by tick data from each sector can help 
explore the relations among the variables much better. With higher frequency, much better insights 
can be unwrapped to find the monetary policy association and specific sectors. The second limitation 
is that the period under study did not compare the different crises through which the Indian economy 
moved. The monetary policy and sectoral equity market relation can also be explored under the 
different events India has faced earlier, like the 2007–08 global financial meltdown, Demonetisation 
as few examples. The relationship of symmetric and asymmetric relation can also be investigated and 
compared, much like the study by (Bahmani-Oskooee & Saha, Bahmani-Oskooee and Saha, 2016b; 
Kocaarslan et al., 2020). This would significantly help to find monetary variables under such situa
tions. The third limitation is that the sector is restricted to only 15 out of 20 sectors based on the 
industry. More thematical and strategical-based indices can also be evaluated for the monetary 
policy, enhancing the full spectrum of monetary policy impact. The fourth limitation is using monetary 
policy only. While both fiscal and monetary policy conjointly plays an important role. Thus further 
studies can add to existing literature, especially for India, as has been done to some extent by 
Jarocinski, Singh, Duffy (Chatziantoniou et al., 2013; Jarociński & Karadi, 2020; Singh & 
Balasubramanian, 2020)
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