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Macroeconomic surprises and stock market
responses in view of global linkage - A study of

Indian stock market

Santanu Pal'* and Ajay K. Garg?

Abstract: In prior literature it was conjectured that the Indian stock market responses
on domestic macroeconomic surprises are expected to be significantly influenced by
global surprises. In this paper we empirically established that hypothesis. We used
both the Event Analysis and VAR model. We found that global surprises consistently
dominate Indian stock market and the influence of domestic macroeconomic sur-
prises on it is relatively less. The understanding of stock market dynamics against
domestic macroeconomic surprises and global factors can provide assistance to the
policy makers for augmenting policy effectiveness and the corporate finance profes-

sionals for enhancing decision making.

Subjects: Macroeconomics; Economic Forecasting; Corporate Finance
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The study examines the sensitivities of stock
returns under the simultaneous influence of
three different surprises, which are global sur-
prise, surprise caused by domestic monetary
policy, and surprise by macroeconomic policy. By
taking into consideration the different measures
of monetary policy, multiple domestic macroe-
conomic surprises and global factors, the unan-
ticipated elements are segregated. To assess the
sensitivities of stock returns to multiple surprises,
we considered representative indices. In the VAR
analysis, all the surprises are considered as exo-
genous variable. The result conclusively shows
that the Indian stock market responses on
macroeconomic surprises are more influenced by
global surprise variables than the domestic
factors.
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Chart-1. FPI/FII- Net invest-
ment in India.

Source: IMF

Chart-2. FPI/FII- Net invest-
ment in China.

Source: IMF

Chart-3. FDI—India vs. China.

Source: IMF

Keywords: macroeconomic surprise; monetary policy surprise; stock market response;
event study; VAR; global linkages; global surprises; India

1. Introduction

Researches related to the effect of macroeconomic uncertainties on stock market are limited, and
many studies focus on domestic factors to explain the shock. The simultaneous impact of global
factors on macroeconomy has never been explored. The understanding of such impact is impor-
tant owing to the integration of the Indian stock market that involves FIIs/FPIs (Foreign
Institutional/Portfolio Investors), which are invested in multiple ways through debt instruments,
equity instruments, and derivative instruments such as Futures, Options, etc.

India liberalized its economy in 1991 and this liberalization allowed foreign investors to invest in
India. Globally, the liberalization of emerging market started in late 1980s (Buckberg, 1995). After
the stabilization of socio, political, and economic environment, the data of India from 2003 to 2016
(Chart-1) clearly shows fluctuating trend of foreign capital. Net FPI inflows have been in the range
of USD 15 billion on an average since 2003, but the absolute quantum shows fluctuations each
year. Prima facie, few of such fluctuations can be explained as major events, for example, the
reason for net negative inflow of FPI/FII in 2009 can be attributed to the financial crisis and very
high net positive

inflow of FPI/FII in 2015 can possibly be attributed to change in political regime, as many of the
fluctuations probably have limited explanatory power.
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Considering the FPI/FII movement in China (Chart-2), we observed the fluctuation of net FII/FPI
flow, but the average investment per year since 2003 is very similar to India, around 14 Billion USD,
though there is difference in absolute quantum in each year.

Comparing the FDI in India and China in the similar period (Chart-3), we observed that the
investment quantum is very different. Since 2003, the cumulative net FDI in India is 245 Billion
USD, whereas the net investment in China during the same period is almost 10 times.

Since FDI is long term in nature, the investment of FDI in a particular sector is more strategic and
its performance is integrated with domestic economy relevant to that particular sector. Though FPI
and FII investments are motivated by different philosophies, but these investments may not
completely rely on domestic economic factors. So, the relevant question is regarding the dom-
inance of the shock, i.e., whether the shock created by domestic macroeconomic factors in the
Indian economy or the shock created by global factors dominates.

Several researches have been conducted on the impact of monetary policy and macroeconomic
factors in a single economy. For example, (B. Bernanke & Blinder, 1992; B. S. Bernanke & Kuttner,
2005; Kashyap et al., 1993; Dedola & Lippi, 2005; Kashyap et al., 1994; Ehrmann & Fratzscher,
2004; Benanke & Gertler, 1989; Kiyotaki & Moore, 1997; Thorbecke, 1997; Ganley & Salmon, 1997;
Hayo & Uhlenbrock, 2000; Angeloni & Ehrmann, 2003, etc.) conducted different studies on mone-
tary policy, and (Maysami et al. (2005), Ewing (2002), Gupta and Reid (2013), Coleman and Tettey
(2008), and Pal and Garg (2019), etc.) conducted different studies for macroeconomic variables. All
these previous studies specifically focused on single market analysis and not analyzed with global
linkage.

The role of global investments, particularly in an emerging economy, has emerged as the area of
interest in the late 1980s. The studies conducted by Bekaert et al. (2002), Bohn and Tesar (1996),
Aitken (1998), Warther (1995), Clark and Berko (1997), etc., have focused on multiple dimensions.
The first area of interest is motivation behind global investments and highlights quite a few factors
such as considering motivation as portfolio rebalancing, return chasing, feedback-trading, price-
pressure, information effect, broadening base, etc. Studies have highlighted many compelling
reasons for such global investments in the emerging economies. Some studies such as Henry
(2000), Bekaert and Harvey (2000), Stulz (1999), and Choe et al. (1999) have further focused on the
impacts of such global investments in the emerging economies and presented evidence for quite a
few possibile impacts such as cost of capital, stock market volatility, herding effect, permanent
price shift, capital flight, etc. Furthermore, another set of studies such as Dornbusch et al. (2000),
Radelet and Sachs (2000), Soydemir (2000), Froot et al. (2001), Pagan and Soydemir (2001), Ferson
and Harvey (1998), Giovannini and Jorion (1989), Harvey (1991), etc., has focused on reasons for
differential outcome such as institutional framework, dominant interconnection, regional features,
etc. Few studies such as Bilson et al. (2001), Abugri (2008), etc. demonstrate the influence of
domestic macroeconomic factors along with global factors on the emerging market.

From the varying results of the existing literature, it becomes evident that the motive and
impact of foreign portfolio inflow on an emerging economy is country specific and depends on
economic fundamentals and institutional framework of the country. The generalized conclusion for
India cannot be drawn from the global study or studies on other emerging economies in case the
foreign shock dominates over domestic shocks.

In the paper, “Macroeconomic surprises and Stock Market responses—a study on Indian Stock

Market”, by Pal and Garg (2019), conjectured that Indian stock market responses on macroeco-
nomic surprises probably have been affected by global factors. Taking clue from that conjecture,
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this paper investigates an important question regarding the significant transmission of shocks to
market returns generated by the domestic macroeconomic shocks and global shocks. The shocks
are considered in the form of surprise and the results obtained from the empirical analysis
demonstrate that the global surprises substantially and consistently dominate Indian market,
whereas the influence of the local macroeconomic surprises is relatively less but varies in magni-
tude and significance.

Pal and Garg (2019) dealt with sensitivities of stock returns under simultaneous influence of two
surprises: surprise caused by domestic monetary policy, and surprise caused by macroeconomic
policy. Therefore, it was completely focused on domestic economy. This paper brought the perspec-
tive of global linkage. With additional data set of global factors, this paper further examines the
sensitivities of stock returns under the simultaneous influence of three different surprises: global
surprise, surprise caused by domestic monetary policy, and surprise caused by domestic macroeco-
nomic policy. The effect of domestic macroeconomic policies is captured through multiple indicators,
and for this study, we considered GDP growth rates, Consumer Price indices (CPI), Wholesale Price
indices (WPI), Index of industrial production (IIP), and current account deficit (CAD) as representative
macroeconomic parameters. The surprise of MSCI is used as proxy for the global factors to under-
stand the relative role of global influence. The sensitivities of different Indian stock indices are
evaluated against the surprises of domestic macroeconomic factors, surprises of domestic monetary
policy and global surprise. The basic hypothesis that we wanted to establish in this paper is that the
market responses on macroeconomic surprises are more affected by the global factors. To establish
this causality, the data sets used for the domestic monetary and macroeconomic factors are kept
similar to those used by Pal and Garg (2019), and thus any improvement in result is likely to be
contributed by the surprises caused from the global factors. To do the study more conclusively, we
also followed the similar methodology used by Pal and Garg (2019) but augmented their methodol-
ogy with global surprise factors. Therefore, the efficiency gain in the result is purely attributed to the
new explanatory variable. Overall by following closely Pal and Garg (2019), this paper is complemen-
tary to Pal and Garg (2019) with new insight.

The previous studies in India dealing with macroeconomic and monetary policy surprises have
focused only on single economy. This paper brought the perspective of global linkage. To the best of
our understanding, no study on Indian economy deals with the impact on stock returns under
simultaneous influences of three different surprises: global surprise, surprise caused by domestic
monetary policy, and surprise caused by domestic macroeconomic policy. The study makes signifi-
cant contribution to the information available about the dynamic relationship of stock returns with
the local and global variables within a multivariate framework. The empirical relationships found
show several vital impacts for investors as well as policymakers. First, the differing magnitudes and
duration of shocks caused by the variables add to the volatility in returns; thereby optimizing the
portfolio performance of different investors. Second, the institutional investors consider the emerging
market stocks as a separate asset class without considering the fundamentals of emerging countries,
thus creating a situation of price bubble overshooting asset price and its subsequent busting. The
overarching implications extend beyond stock prices, thus impacting the steps taken by policy makers
to deal with economic issues like short-term capital inflows, hot money, contagion effects, and
exchange rate fluctuations (Aitken, 1998). Considering the standpoint regarding a policy while taking
into account the global variables, the empirical relationship proposed in this study can provide
different insights about the conceptualization and implementation of proper monetary and fiscal
policies that play a crucial role in stabilizing the financial markets.

2. Literature review
The extensive research has been conducted with respect to the role of monetary policy on stock
market (Angeloni & Ehrmann, 2003; Benanke & Gertler, 1989; B. Bernanke & Blinder, 1992; Dedola

Page 4 of 28



Pal & Garg, Cogent Economics & Finance (2020), 8: 1839171 *;‘ Cogent oo economics & ﬁ nance

https://doi.org/10.1080/23322039.2020.1839171

& Lippi, 2005; Ehrmann & Fratzscher, 2004; Ganley & Salmon, 1997; Hayo & Uhlenbrock, 2000;
Kashyap et al., 1994, 1993; Kiyotaki & Moore, 1997; B. S. Bernanke & Kuttner, 2005; Thorbecke,
1997). The relation of stock market returns with other macroeconomic variables has been verified
in different studies, viz, Maysami et al. (2005), Ewing (2002), Gupta and Reid (2013), and Coleman
and Tettey (2008).! These studies have specifically focused on single market analysis. However, the
role of both the macroeconomic surprises and monetary policy surprises on Indian stock market
has been extensively examined by Pal and Garg (2019). They conjectured that Indian stock market
responses on macroeconomic surprises probably have been notably affected by global variables.

Considering the financial crisis of the developing markets, the act of foreign capital in the
economy has been extensively examined. The financial crisis in the emerging economy has raised
the inquisitiveness of researchers about the role of foreign capital in the crisis of emerging
economy. Different countries have recognized the role of foreign capital and have taken different
steps related to policy development and implementation. For example, Malaysia imposed capital
control in 1981 to bring stability in the financial market. But the real global integration of emerging
market started from the late 1980s, when huge capital started flowing from the developed
economy (Buckberg, 1995).

Studies have been conducted on the motivation and outcome of foreign investment in the
emerging economy. From the findings of these studies, it is clear that motivations and outcomes
vary. For example, after liberalization of the emerging market, the cost of capital decreases with
foreign investor participation as per the theoretical expectation of IAPM (International Asset Pricing
Model) because of risk sharing between the domestic and foreign investors, (Henry, 2000). However,
Bekaert and Harvey (2000) focused on foreign speculators and argued that many speculators are
attracted to the emerging market for diversification benefit, but the reduction of cost of capital is not
to the extent as expected by the IAPM model. Bekaert et al. (2002) studied the association in 20
developing markets and estimated the dynamic relationship between shocks in flows and the cost of
capital using a vector autoregression model (VAR) with capital flows, returns, dividend yields and
world interest rates. They found that during the period of liberalization of a country, portfolio
managers rebalance investment toward emerging economy. However, capital leaves from the
emerging economy much faster than the rate at which capital flows inside the economy. This type
of capital flight explains the financial crisis in Latin America and Asia. Based on US equity investment
in the foreign market, Bohn and Tesar (1996) tested both the hypothesis, i.e., portfolio rebalancing
and return chasing; however, they rejected portfolio rebalancing hypothesis and favored return
chasing hypothesis. They also observed one interesting fact based on US investors’ foreign portfolio
from 1980 to 1994, i.e., though investors’ motive is overall return chasing, the returns achieved by
investors are actually less than the alternative strategy of following market-weighted portfolio.
Further, the loss of return does not translate into lowering of risk, the fact actually points to the
conclusion that the investors failed to be at the right market at the right time. Aitken (1998)
extensively studied the position of institutional investor in the emerging economies, and the implicit
hypothesis is that the foreign investors are return chasers. In this study, he concluded that the
emerging market stocks are regarded as a separate asset class by institutional investors without
going deeper into the emerging country’s fundamentals, which in turn creates a situation of price
bubble overshooting asset price and its subsequent busting. The implications are beyond mere stock
prices, as the tasks of policy makers become difficult when they try to frame the right policy related
to macroeconomic problems like the appropriate response to stabilize short-term capital inflows,
restrict hot money flow, reduce exchange rate fluctuation, and minimize contagion effects. Warther
(1995) based on the data of US-based mutual fund argued that the stock returns are highly
correlated with unexpected capital flow but not so much with the expected capital flow. He found
no evidence that capital flow lags return and therefore rejected the feedback-trading hypothesis,
which predicts the lag effect of capital flow. However, he tended to believe that the causality is in

Page 5 of 28



Pal & Garg, Cogent Economics & Finance (2020), 8: 1839171 O‘ZK;' Cogent oo economics & ﬁ nance

https://doi.org/10.1080/23322039.2020.1839171

support either because of the price-pressure hypothesis or information effect hypothesis. Clark and
Berko (1997) worked on foreign investment in the emerging market and used Mexico as a case-in-
point. They found evidence in support of broadening base hypothesis, which suggests that the
exogenous increase of capital inflow from the foreign investors is to diversify, share risk and lower
perceived liquidity risk, and that the inflow causes permanent price rise. Upon segregating the inflow
into two components, i.e., forecastable and surprise, they found forecastable inflow does not cause
price rise, whereas surprise inflow does. However, they neither found support for price pressure
hypothesis, as there is no evidence of lagged surprise inflows to be linked with negative return, nor
feedback trading hypothesis, and thus they intended to believe that investors are not return chaser.
Nevertheless, they strongly recommended the analysts to focus on emerging market stock perfor-
mance and consider an integrated market for global equity return. Stulz (1999) found that the
portfolio capital inflow has permanent pricing effect but there is no evidence to claim that foreign
portfolio flow causes volatility in pricing; rather it has been observed that economic liberalization
does not necessarily mean that the movement of world market causes the movement of stock
market. However, investors generally take overall view of the emerging market based on one or two
emerging markets, but it does not mean that the type of view taken by investors causes irrational
contagion across emerging market. Choe et al. (1999) also argued that there is no evidence that
foreign investors have destabilized the financial market at the time of Korean crisis during 1996~
1997. They found that foreign investor actually follows “herding” before crisis but not at the time of
crisis. They defined “herding” as the stock trading done by the group of foreign investors in a short
period of time, typically in a day, and found no such capital flight evidence. They further added that
equity market has a built-in mechanism, which prevents heavy selling by foreign investors when
asset price falls even without trading, as all the transactions have to be carried out at fair market
value. Focusing on 2008 financial crisis, Rose and Spiegel (2010) and Rose and Spiegel (2011) also did
not find strong evidence on international linkage with global crisis, and the exposure to the United
States, either through real channel, such as trade, or financial channel, such as portfolio investment,
has little impact on global contagion. Therefore, they concluded “early warning system” for future
crisis is difficult.

Few studies have actually highlighted that the impact is dependent on economic fundamentals
and institutional framework. Dornbusch et al. (2000) argued that minimizing the risk of contagion is
one of the major objectives for policy makers of international finance. The transmission of the shocks
in an economy is country specific and related to various other international linkages such as trade
link, investor behavior, country’s liquidity position, information asymmetries, coordination, etc.
Therefore, the macroeconomic factors and institutional resilience are important, particularly for
the emerging markets, as the emerging markets are susceptible to high degree of volatility of capital
flow, as these markets are not generally prepared to deal with unstable capital flow and prone to
contagion. The extensive literature survey by Singh (2010) supported the gains from trade and role of
WTO in the development of free trade but highlighted the institutional role in the emerging economy.
The gain from trade is realized only comprehensive economic reforms are undertaken by the
emerging economies, and trade is only one of such reforms. Radelet and Sachs (2000) also supported
the institutional angle of emerging economy based on the East Asian financial crisis. They found few
commonalities among all the affected countries, which are fragile financial institutions, macroeco-
nomic shortcomings, poor legal framework, and deep corruptions. These poor institutional frame-
works lead to financial panic, and at the time of panic, small event can even lead to larger financial
crisis by triggering capital flight. Soydemir (2000) using a VAR model investigated the transmission
pattern between stock markets of the developed and emerging economies, and attributed the
economic fundamental and trade linkage as the two probable causes for variations in the transmis-
sion pattern. By focusing in 415 country-industry equity portfolio during 2007 to 2009 financial crisis,
Bekaert et al. (2014), found support on “wake-up call” hypothesis, which talks about crisis in one
region gives a wake-up call to the investors in other region to reassess the fundamentals in that
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region. They did not find any contagion from US market to global market, even though crisis
originated from the United States, rather they found influences of local economic fundamentals
were more in the respective equity markets. The exposure to external factors, such as trade, banking,
and other financial linkages played major role on transmission and as a result, countries with weak
economic fundamentals, low sovereign rating, high fiscal deficit, high current account deficit, etc.
were affected more by the financial crisis. Fratzscher (2012) found evidence on “flight-to-safety”
hypothesis at the time of 2008 financial crisis. At the time of crisis significant capital reallocation
happened from emerging economy to advance economy, while the capital movement was just
opposite before and after the crisis. The drivers of capital flow are both push factors, i.e. factors in
advance economies that affected all economies, and pull factors, i.e. country specific factors. At the
time of crisis and during subsequent recovery, push factors such as macroeconomic factors, policies
in advance economy, etc. particularly in the United States, influenced capital flow to emerging
economy, Whereas, during post crisis recovery, pull factors, such as country specific macroeconomic
conditions, policies, institutional setup, etc. also played critical role. However, the real and financial
linkage of countries played little role on capital flow. Therefore, they concluded that not the capital
control measures but the improved macroeconomic conditions and institutional set up can reduce
countries’ vulnerability to external shocks.

Dominant interconnection and regional features also play crucial role in relation to the outcome.
Froot et al. (2001) found that the inflows associated with international portfolios are correlated within
region, and the co-movement of inflows and return has positive relation in the emerging economies.
Further, this co-movement has some predictive power, as the current inflow predicts future inflow
and the expected future inflow drives price. Therefore, with reduction in the inflow, the market
experiences price pressure and this price pressure can be substantial for emerging economies.
Pagan and Soydemir (2001) studied the extent of linkage in Latin American economy with other
parts of the world and observed that the Latin American market is significantly connected with the
Mexican stock market. They further found that investors of the Latin American market react more
heavily during the downturn than during upturn, which becomes evident in the Mexican stock market.
Moreover, the response is not same across all Latin American countries. Such strong external linkage
of the Latin American countries with the Mexican market makes several monetary policy actions less
effective. By assuming an integrated global market, Ferson and Harvey (1997) provided an empirical
framework related to the global asset pricing by linking macroeconomic parameters with global
economic risk. The study comprised of many preordained global conditioning variables, and MSCI
world market return was one of the key variables. Giovannini and Jorion (1989) focused on the return
of global financial assets and recognized the global linkage; they also included in their asset pricing
model the returns on a portfolio comprising of US stock, dollar, Deutsche mark, sterling, and Swiss
franc assets. They found that the expected return and volatility of return varies over time and their
results are generally consistent with other studies on time variant analysis of the global financial
assets, for instance, Cumby and Obstfeld (1981), Cumby and Obstfeld (1984), etc. Harvey (1991)
argued that in an economically unified global market, the predictable return on the collection of
securities in a specific country is dependent on country’s world risk exposure and used the MSCI world
equity indices as a measure of the linkages. By focusing on 2008 financial crisis after Lehman
collapse, Boubaker et al. (2016) found evidence about the linkage between US stock markets and
other developed and emerging markets. The countries focused were Canada, France, Germany,
Japan, the United Kingdom, Brazil, China, Malaysia, Russia, and Singapore. Focusing on USA and
EU-27 countries before and after the global financial crisis, Turk et al. (2017) found that the econo-
mies of few countries, such as Germany, France, Italy, and the United Kingdom showed strong linkage
with the US economy before and after crisis, whereas Portugal and Romania did not show similar
trend. Maghyereh et al. (2015) investigated the association between the United States and Middle
East and North African (MENA) stock market during the pre-crisis as well as post-crisis period in the
year 2008. While they found low linkage between MENA markets and US market in the pre-crisis
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period, the linkage became very strong at the time of crisis. However, after the crisis, the linkage again
started weakening to the pre-crisis low level. Zhang and Li (2014) analyzed the data of Chinese and
US stock market from January 2000 to January 2012 and found no long-term linkage between the
two markets. However, they found that the correlation between the two markets increased signifi-
cantly at the time of financial crisis in 2008. Moreover, the Chinese investors trading decision was
greatly influence by the overnight information of the US stock market, and this influence was
particularly high when the Chinese stocks experienced extreme movements. Tong and Wei (2011)
concluded composition of foreign capital flow in emerging economies is important determinant for
the outcome of emerging economies at the time of crisis. They disaggregated overall capital flow into
foreign direct investment, foreign portfolio flows and foreign loans, and found that emerging econo-
mies with higher exposure in foreign portfolio investments and foreign loan were affected more
during 2008-2009 financial crisis, whereas emerging economies with more exposure in foreign direct
investment were relatively insulated at that period.

Few studies have tried to focus on the influence of macroeconomic factors related to the emerging
market return with the influence of global factors. Bilson et al. (2001) examined the influence of
domestic macroeconomic factors with data from 20 emerging markets and found that the explana-
tory power of domestic macroeconomic variables for equity return is more than that of the global
factors; and hence, the local factors are more relevant. They also found that the commonality of
equity market return exists within regions and not across regions. Abugri (2008) conducted the study
on the shocks created in the stock market return by taking into consideration the macroeconomic
factors of the Latin American countries and also evaluated the role of global linkage, which was
measured by the MSCI world index and the US 3-month T-bill yield. With the help of VAR model, it has
been observed that the global factors show constant importance in elucidating the stock market
returns of all the markets. Wongbangpo and Sharma (2002) studied ASEAN-5 (Indonesia, Malaysia,
Philippines, Singapore, and Thailand) and found that stock markets dynamically interact with each
other during both the long term and the short term, and was fundamentally driven by the macro-
economic variables, primarily by GNP (Gross National Product), Money Supply and Nominal Interest
Rate, but not so much by the Exchange Rate. Wang and Guo (2020) studied stock markets in China
and G20 stock markets from January 2005 to March 2018. They found that at the time of market
instability, the influence of the US and European markets is more on the Chinese market than that
when the market is stable. Moreover, in general, the influence of US and European markets is lower
than the influence of Asian countries, viz, South Korea, and India. The underlaying influencing factors
at the time of crisis are not emanating from the economic fundamentals. However, in the post crisis
period, the industrial similarities between China and other nations generally explain the influence;
and hence, those influencing factors are mostly based on the economic fundamentals.

From the varying results of the multiple literature, the motive and impact of the inflow of foreign
portfolio to an emerging economy seems to be country specific and is largely dependent on the
social, economic, and political set up. The linkage characteristic is also time varying. Though there
might be some commonality in the emerging markets of a region, the commonality does not exist
across regions. Hence, the general conclusion related to the emerging market behavior cannot be
drawn. Therefore, in the India context, a specific study is needed to understand whether foreign
surprises dominate over domestic surprises.

3. Methodology and data

We primarily followed the detailed approach presented in the paper by Pal and Garg (2019), where
they found that the surprises of domestic monetary policy and domestic macroeconomic policy
influence stock market return. The stock market response is heterogeneous and it varies with the
type of industries and size of the firms. The dynamics and magnitude of responses are different for
different surprises. The responses are consistently prominent for monetary policy surprises,
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whereas, the responses related to other macroeconomic surprises are rather low. They conjectured
that the stock market response on domestic macroeconomic response is low because the market
is possibly dependent on the global factors.

In the empirical literature, the stock market reaction with respect to macroeconomic or mone-
tary policy surprises can be understood in the following three broad ways. First, the reaction is
examined through a vector autoregression (VAR) framework covering few macroeconomic or
monetary policy factors, stock prices and related predictive variables. Second, the event-based
studies observe the stock price movements in relation to the macroeconomic or monetary policy
surprises resulting from the announcements. Third, the reaction of stock prices after the policy
announcements is explained depending on the heteroscedasticity of policy shocks (Rigobon, 2003;
Rigobon & Sack, 2004).

Pal and Garg (2019) adopted both the event study and VAR approach. We followed the same
methodology and same data sets of domestic monetary and macroeconomic factors, but aug-
mented the methodology using a new explanatory variable, the surprises caused by global factors.
Thus we introduced a new data sets of global factors. By keeping the data sets used for domestic
monetary and macroeconomic factors same as those used by Pal and Garg (2019) but introducing
new data sets of global factors and augmenting their fundamental methodology with these new
data sets of global factors, we wanted to establish clearly the dominance of global factors while
explaining market response in relation to macroeconomic surprises. Thus, we could conclude any
improvement in result from the study of Pal and Garg (2019) is only because of the new explana-
tory variable introduced in this study, i.e., the surprises caused by global factors, and not because
of any new methodology or any new data sets of domestic monetary and macroeconomic factors.
Moreover, the original data sets for domestic monetary and macroeconomic factors from 2004 to
2016 is large enough to get adequate insights. Therefore, we felt there is no compelling reasons to
change the data sets of domestic monetary and macroeconomic factors, rather augmenting the
fundamental methodology with the new explanatory variable, the surprises caused by global
factors, is an efficient approach for our stated objective.

Briefly the followed methodology is that the surprise is defined as the difference between the
actual data and the forecast data. The surprises are categorized as surprise caused by the
domestic macroeconomic factors, surprise by the domestic monetary policy, and surprise by
the global factors. In case of the domestic macroeconomic parameters, the data is not in
continuous time series, the forecast data is the median forecast from the survey of a panel of
professional forecasters captured in Bloomberg prior to the release of actual data. The domestic
macroeconomic indicators considered for our study are Gross Domestic Product (GDP), Wholesale
Price Index (WPI), Consumer Price Index (CPI), Index of Industrial Production (IIP), and Current
Account Deficit (CAD). The surprises associated with these indicators are measured by the
difference between the forecast data obtained through the Bloomberg professional survey and
the actual data at the date of data release. The variation between the forecast and actual data is
the measure of surprise; hence, the surprises are represented in percentage, excluding the CAD
surprise that is presented in USD billion.

In case the continuous time series data is available for the domestic monetary policy and global
parameters, the surprise is estimated with the help of the market data. For those surprises where the
continuous time series data is available, the surprise is estimated by the market data. The domestic
monetary policy surprise is measured by the 91 days T Bill yield in the secondary market and the data
is available in continuous time series. Any action related to the monetary policy—such as decisions on
Bank rate, Repo/Reverse Repo, CRR, SLR, etc., are considered as the Monetary Policy announcement
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event. The monetary policy surprise is the disparity between the 91 days T bill yield both after and
before the announcement.

Several measurements have been employed in literature to measure global linkages. Bilson et al.
(2001), Ferson and Harvey (1998), Harvey (1991), Harvey (1995), Buckberg (1995), and Abugri (2008),
etc., used MSCI World Index. We followed this approach and adopted the MSCI world index as a proxy
to measure Global linkage. The MSCI World Index captures the representation of 23 developed
countries but does not constitute of any emerging market data including India. Therefore, it is
expected to be free from the representative bias considering the data set of India. The MSCI world
index is tracked every day, and the data is captured in continuous time series. Any of the announce-
ment date of the monetary or macroeconomic policy is the “event date.” Our objective is to under-
stand the role of sudden change of global factors on the Indian stock market for every event date
causing the monetary and macroeconomic surprises. We interpreted that any change in the MSCI
world index on the “event date” is the measure of global surprise on that particular even date. The
difference of MSCI world index before and after any of the event date is the MSCI surprise, which is the
proxy for global surprise.

Along with the general objective to understand the linkage of various surprises with stock market
return, we expected similar industry effect and size affect, as it was observed in the paper by Pal and
Garg (2019). In that study, they analyzed 20 indices, which we replicated in this study also. But for the
purpose of this paper, we presented few representative stock market indices in alignment with our
study objective. These indices can be considered as the representative of large-sized firms; hence, the
indices considered in this study are (a) benchmark indices—SENSEX (comprises 30 large well-estab-
lished companies in BSE that are representative of different segments of the Indian economy with
high stock-trade volume) and NIFTY 50 (comprise NSE 50 well established Indian companies stocks
representing 13 sectors); (b) sectoral indices, i.e., indices pertinent for understanding responses that
are particularly associated with an industry—BSE Health (represents Health sector), BSE IT (repre-
sents Information Technology sector), BSE Metal (represents Metal sector), and BSE BankEx (repre-
senrs Banking sector); (c) size-specific indices for comprehending the impact of size—NIFTY 100
Midcap and NIFTY 50 Midcap (represent medium-sized firms), NIFTY 100 Smallcap (represents
small-sized firms), and BSE Sensex and NIFTY 50 (represent large-sized firms).

In this study, we used the same data sets used by Pal and Garg (2019) in their previous study
and the data is available from 1 April 2004 to 31 July 2016.

4. Event study and findings
We updated the regression equation presented by Pal and Garg (2019) with global variables, and
the regression equation takes the following form:

Stock Return = constant + 1 GDPsyprise 4 B21IPsurprise + 3 WPILsurprise + B4 CPIsurprise
+ ﬂSCADSurpn’se + ﬂGMonetaryfpo“C.VSurprise + ﬂ7MSCISurprise (1)

The stock return is measured by the first differences of the logarithm of the stock indices and
represented in percentage. The macroeconomic surprise variables have been normalized for better
interpretation by dividing its standard error. The surprises of MSCI are also measured by the first
differences of the logarithm of the MSCI indices. We carried out nine regressions with one stock
index at a time; and for each stock index, we considered the stock return as the dependent
variable.
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Table 1 demonstrates the results of the event study. Furthermore, we observed the impact of
domestic monetary policy surprises and the surprises of MSCI world index control shocks created in
the stock indices. We also observed that the coefficients of other domestic macroeconomic
surprises are strongly insignificant; hence, those surprises are aligned with the low effect size of
each surprise variable, and the result is coherent with the result obtained from other study by Pal
and Garg (2019).

The R? value without and with global variables are tabulated in Column 11 and Column 12 of Table
1. Though R? value is low, the value improves with the introduction of global variables, except NIFTY
100 Smallcaps, which means that Smallcaps are less integrated with global surprises, which is not the
case for other indices. The movement of stock price relies on different factors in addition to those
mentioned in the model; hence, the overall R? value is expected to be low and the result obtained is
found to be coherent with other studies (B. S. Bernanke & Kuttner, 2005).

The industry effect and size effect is similar to the previous study by Pal and Garg (2019). Some
sectors such as metal shows more sensitivity toward monetary policy and MSCI. The metal sector acts
as a representative of those sectors that are susceptible to economic cycle and open for international
trade. As anticipated, such sectors are highly impacted by monetary policy and global factors, which
is represented by the higher coefficient of monetary policy and MSCI surprises. On the contrary, the
sectors such as Healthcare are more resilient at the time of economic downturn; hence, these sectors
are less influenced by the monetary policy and global surprises and demonstrate relatively lower
value of the respective coefficients.

The responses related to returns of the large-sized firms are evident from BSE Sensex and NIFTY
50. For the medium-sized firms the outcomes associated with stock returns are represented by
NIFTY 50 Midcap and NIFTY 100 Midcap and for the small-sized firms, it is by NIFTY 100 Smallcap.
Therefore, the differences in the outcomes of return to monetary policy and global factors for the
large-, medium-, and small-sized firms are evident through the coefficients of monetary policy and
MSCI surprises, respectively. It has been observed that the directional response of large-, medium-,
and small-sized firms are consistent with the surprises of both the monetary policy and MSCI, and
this implies that the global surprises are significantly important in elucidating the returns in Indian
stock market.

Overall, the first level robustness of this result can be demonstrated from the fact that the
outcome is consistent with different stock indices. For example, the large firms response is
captured by two different data sets BSE Sensex and NIFTY 50, and the medium-sized firms are
represented by NIFTY 50 Midcap and NIFTY 100 Midcap. The results are consistent for both the
data sets.

5. VAR analysis and the result

We extended the six factor VAR model outlined in Pal and Garg (2019) by introducing the global
variables. The VAR model adopted by Pal and Garg (2019) is quite efficient because of three main
reasons. First, the structural VAR model, which was adopted by Pal and Garg (2019), was developed
by Campbell and Ammer (1993) and subsequently augmented by B. S. Bernanke and Kuttner (2005)
to predict stock market return, is based on the economic fundamentals, and the solutions of the VAR
model is derived mathematically depending on the economic theory. Second, a parsimonious VAR
model that incorporates shocks in the predictor variables consisting of dividend yield, term spread,
and Treasury-bill yield is capable of explaining the average return better, (Petkova, 2006) and
Campbell (1996). The VAR model of Campbell and Ammer (1993) and B. S. Bernanke and Kuttner
(2005) uses all these predictive variables. The efficiency of predicting stock return by this VAR model
structure was also highlighted by Pal and Garg (2019). Third, the surprises vectors in their models
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are treated as pure exogenous variable, unlike many other models, where the surprises are treated
as endogenous within the VAR system, which is not the case in reality. So, treatment of surprise
variable as pure exogenous makes this VAR model more realistic. Though the statistical significance
of impulse response will not be relevant for such exogenous variables because the interval bounds
statistical significance of impulse response is more relevant for variables that are within the VAR
system, the impulse response for such purely exogenous variables can be obtained through multi-
plier approach as proposed by B. S. Bernanke and Kuttner (2005). Therefore, this VAR model is
efficient without any analytical limitations. Moreover, by adopting the same methodology and
augmenting it with global factors, the efficiency gain in the result, ceteris paribus, can be attributed
to the global factor only. Therefore, we updated the VAR model given by introducing the domestic
monetary policy surprises, five domestic macroeconomic surprises, and one global surprises. With
all these surprises, the Global Macroeconomic Surprise Vector has been constructed. The state
vector takes the following forms after modifying the VAR equation proposed by Campbell and
Ammer (1993) and B. S. Bernanke and Kuttner (2005), which was subsequently updated in the
study of Pal and Garg (2019), to accommodate all the surprises that occur due to domestic
monetary policy, domestic macroeconomic factors, and global factors.

Zey1 = AZ + PXep1 + Wiy (2)

where, z; is the state vector and takes np x 1 matrix form.
A is the np x np coefficient matrix.

¢ is 1 x n matrix that encapsulates the exogenous response of z;,; to the Global Macroeconomic
Surprises.

Xt 1 is the Global Macroeconomic Surprise Vector that encapsulates all the surprises. The domestic
monetary policy and macroeconomic surprises are contemporaneous exogenous varaibles, which is
evident in the previous study by Pal and Garg (2019). By the same logic, the global surprises are also
exogenous. Therefore, all these surprises represented by x;.; are contemporaneous exogenous
variables.

Wi, is the orthogonal component and is represented by np x 1 matrix.

As per Campbell and Ammer (1993), the state vector z; is represented as

Yt
It
AKq ¢
Snﬁt
di — pt
rbt

where,

¥t = log of excess return on a stock from the beginning of period t — 1 to period t, and it is
measured relative to risk free rate, which is 91 days T bill rate

re = the real interest rate, which is the difference between monthly average of 91 days T bill

yield and inflation, where the inflation is measured by the log difference of the nonsea-
sonally adjusted CPI
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Akq+ = the change in the nominal interest rate in one successive period

Spt = the yield spread between n period nominal interest rate and the one period nominal
interest rate, i.e., kyt—k1+. The inclusion of s, in VAR equation is to eliminate the unit root
problem associated with nominal interest rate (Campbell, 1991).

d: — p; = the dividend yield measured by the log dividend-price ratio.

rb; = the relative bill rate, which is the differential between T-bill rate at any point of time and

one-year backward moving average, i.e., rb; = kit — 1—12121:2 ka i
i=1

According to the suggestion of B. S. Bernanke and Kuttner (2005) and subsequent deployment by
Pal and Garg (2019), without any exogenous surprise component supplied in the VAR equation, the
forecast error of that VAR equation can be effectively broken down into two parts; one is related to
the exogenous surprise component (x;,1) and the other is the component other than the exogen-
ous surprise component (w¢, ), which is essectially orthogonal to exogenous surprise component
(xt11). Since x¢,1 is the general forecasting error related to the Global Macroeconomic Surprise
Vector at time t, it is orthogonal to zTherefore, both A and ¢ in Equation (2) can be calculated
using the VAR estimators primarily proposed by Campbell and Ammer (1993) and B. S. Bernanke
and Kuttner (2005), and subsequently deployed by Pal and Garg (2019) in their VAR model. The

unexpected excess return, e’t’+1, can be estimated from the VAR model as,

1 =Sy (pXei1 + Wq) (4)

where, s, is appropriate 1 x np selection matrix.

Using the multiplier analysis, it is possible to calculate the impulse response. For a specific
exogenous variable, if the unit shock takes place during period t =0 and no additional shocks
occur in the successive period, the increment of the k-month response for the increment of 1-
percentage-point surprise can be presented as A¥p for that specific variable. This method of
orthogonalization does not consider any simultaneous reaction from the macroeconomic response
(B. S. Bernanke & Kuttner, 2005).

Similar to the previous study of Pal and Garg (2019), in this study, the VAR models are also run
separately with each indices. The return of indices goes as y; in the VAR equation. The other
predictive variables are also same as those in Pal and Garg (2019). These variables are Real
Interest rate (r;), which has been calculated as the difference in 91 days T bill rate and nonsea-
sonally adjusted CPI; Akq;, i.e., the change in the nominal interest rate measured with the change
in the T-bill rate ; Spread between 10 years bond and 91 days T Bill rate (s, ); Dividend Price ratio
(d¢ — py); and Relative Bill rate (rb;), which is the difference in the 91 days T bill rate and 12 months
lagged moving average. The Global Macroeconomic Surprise Vector constitutes of domestic exo-
genous monetary policy surprise variable, five exogenous domestic macroeconomic surprise vari-
ables, and one exogenous global surprise variables. Those variables refer to surprises caused by
domestic monetary policy, surprises caused by domestic macroeconomic factors, i.e., GDP, WPI,
CPI, IIP, CAD, and surprise caused by global factors represented as MSCI.

The data points are also same as provided in Pal and Garg (2019). The monthly estimates of all
the variables together with their surprises have been taken into account. In case the event-based
data points are multiple in any month for a particular macroeconomic parameter, we took the
average of the data points for each such event-based surprises against that macroeconomic
parameter for that month. If in any month, there is no policy announcement, the monthly surprise
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value of that month is considered null. The data for all variables are available from 1 April of 2004
except the data of dividend price ratio, which is available only from September 2005. The cutoff
date of our analysis is considered till 31 July 2016. The dividend price ratio being one of the most
critical variables in the VAR equation, we constructed the VAR equation with the data from October
2005 to July 2016 for all the indices except NIFTY 100 Small Cap index. For NIFTY 100 Small Cap
index, the data of price to dividend ratio is available from 17 November 2011, thus, the VAR
analysis could be conducted using comparatively smaller data set.

The dynamic responses of stock return for change in 1 (one) percentage point in case of seven
global macroeconomic surprises were evaluated for a span of 10 months using this VAR(1) model,
and the incremental response in the k-month related to the 1 percentage point change in
respective surprise is estimated as A¥¢.

Using this model, the impulse response with regard to all the indices return in association with 1
percentage point change in the surprises is caused by domestic monetary policy, domestic
macroeconomic factors represented by five macroeconomic parameters, and global factors repre-
sented by MSCI over 10 months horizon, which is shown in Figure 1 to Figure 9.

In general, as per our expectation, the global surprises dominate the stock return. The results
demonstrate the unfailing importance of the MSCI world index for all the indices. Through the
integration of the stock markets, it has been observed that the world market surprise acts as a vital
pricing factor. Therefore, the positive sign of MSCI world index surprise on stock return means that
the Indian stock market has been notably unified with the world market at least in the short term.

In the event study, we found that the industry effect on stock market return is caused by the
domestic monetary policy surprise and global surprises, but we found no differential industry effect
on the stock market return caused by the domestic macroeconomic surprises. Nevertheless, in
VAR, we noticed the differential industry effect caused by all the surprises, i.e., domestic monetary
policy, domestic macroeconomic factors, and global factors. For the domestic macroeconomic
policy surprises, the effect of initial surprise is less and minuscule over the 10 months period, but
the period for recovery differs with respect to category of the industry. This result of domestic
monetary and macroeconomic surprises is essentially same with respect to the previous study by
Pal and Garg (2019), where they observed the industry effect through differential impulse response
across various industrial categories. However, in this study, our specific interest was to understand
if the industry effect exists for global surprises also, and as per our expectation, we found the
differential effect of global surprises across industry. For conducting the VAR analysis, our expec-
tation was to choose a cyclical sector and recession proof sector for differential outcome; hence,
we selected the BSE Metal as a typical index for capturing the characteristics of a cyclical sector
and BSE Healthcare for capturing the nature of a recession proof sector. Figures 3 and 4 respec-
tively demonstrate the dynamic response of BSE Metal and BSE Healthcare. We found that the
initial response of BSE Metal is higher than BSE Healthcare as per our expectation for all the
surprises, including the global surprise. We further observed the difference in response with
respect to BSE Sensex. Moreover, we also expected the dominance of global surprise on the
response of stock return, and in general, the global surprise dominates all other forms of surprises
that influence the stock price, which is in line with our expectation. We further tested the
differential impact of global surprises on other industry categories as represented by the respective
stock indices. In the Banking sector represented by BSE BankEx (Banking Index), we expected that
the reaction of stock on global surprises will be relatively less because there is restriction of FII and
FPI investment in the Indian Public Sector Banks. Further, the Reserve Bank of India (RBI) monitors
compliance with these limits on daily basis by setting a cut-off below the permissible limit.
According to our expectation, it is observed that the impulse response derived from our VAR
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Figure 1. Impulse Response—1
percentage point change of
Global Macroeconomic Surprise
vector vs. BSE Sensex.
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model is similar to our prediction (Figure 5). In the impulse response of BSE IT Index (Figure 6), we
found that the recovery path of the impulse caused by the global shocks almost mimic the impact
caused by domestic surprises, though the impact caused by global shocks are much more. This is
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Figure 2. Impulse Response—1
percentage point change of
Global Macroeconomic Surprise
vector vs. NIFTY 50.
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also the theoretical expectation, as the Indian IT service companies follow generic business model
and critically relies on the export services to offshore clients.

In the event study, we found that the size effect on stock market return is caused by the domestic

monetary policy surprise and global surprises. We also specifically observed the differential impact of
global surprises on the small-, medium-, and large-sized firms. According to our anticipation, we
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Figure 3. Impulse Response—1
percentage point change of
Global Macroeconomic Surprise
vector vs. BSE Metal.
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found the differential dynamic response of small-, medium-, and large-sized firms on the global
surprises in the VAR analysis. We selected BSE Sensex (Figure 1) and NIFTY 50 (Figure 2) as the proxy
of large-sized firms, NIFTY 50 Midcap (Figure 7) and NIFTY 100 Midcap (Figure 8), as the proxy of
medium-sized firms, and NIFTY 100 Small Cap (Figure 9) as the proxy of small-sized firms. We
observed that the small-sized firms show less integration with global surprises. If the global surprises
increase, the portfolio manager probably prefers safer stocks in India and bets on the large- and
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Figure 4. Impulse Response—1 . GDP Suprise vs. BSE Health
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medium-sized firms, rather than the smaller-sized stocks. This result is consistent with the event
study result, where the NIFTY 100 Small Cap has shown lower R? value. However, this differential
effect in relation to the size effect is also partially imminent from the industry effect because while
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Figure 5. Impulse Response—1 . GDP Suprise vs. BSE BankEx
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the different indices can be used as the proxy for the firm size, however, the composition of firms in
the indices brings the industry effect, (Pal & Garg, 2019).

Similar to event study result, the first level robustness of this result can be demonstrated from
the consistency of the outcome for different stock indices. For example, consistency of the large-
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Figure 6. Impulse Response—1 . GDP Suprise vs. BSE IT
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sized firms is represented by the two different indices BSE Sensex (Figure 1) and NIFTY 50 (Figure
2), and of medium-sized firms is represented by NIFTY 50 Midcap (Figure 7) and NIFTY 100 Midcap
(Figure 8).
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Figure 7. Impulse Response—1
percentage point change of
Global Macroeconomic Surprise
vector vs. NIFTY 50 MidCap.
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Figure 8. Impulse Response—1
percentage point change of
Global Macroeconomic Surprise
vector vs. NIFTY 100 MidCap.
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Figure 9. Impulse Response- 1
percentage point change of
Global Macroeconomic Surprise
vector vs. NIFTY 100 Small
Caps.
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6. Conclusion

The integration of the Indian stock market with the effective involvement of FPIs and FIIs invest-
ment is evident, and many stock market reactions are nongoverned by domestic macroeconomic
surprises; rather, these surprises rely on global developments. In this study, we aimed to compre-
hend the stock market reaction caused by surprises of domestic monetary policy and domestic
macroeconomic factors together with the surprises of global factors to understand the level of
global linkages with the Indian stock market. Therefore, this study deals with sensitivities of stock
returns under the simultaneous influence of the three different surprises: global surprise, surprise
caused by domestic monetary policy, and surprise by macroeconomic policy. Pal and Garg (2019)
dealt with simultaneous influence of two surprises: surprise caused by domestic monetary policy,
and surprise by macroeconomic policy. In this paper, to understand simultaneous influence of the
three different surprises, we extended the study done by Pal and Garg (2019) and followed the
same methodology and data sets of domestic monetary and macroeconomic factors but intro-
duced new data sets of global factor and augmented the methodology with the global factor.
Overall by following closely Pal and Garg (2019), this study is complementary to Pal and Garg
(2019) with new insight.

With the use of both the Event analysis and VAR analysis, it was conclusively established that
the stock indices are notably affected by the global surprises, and compared to the domestic
macroeconomic surprises, the global surprise shows more importance while elucidating the
returns of Indian markets. It means that the Indian stock market is notably unified with the
world market at least in the short-term; and thus, the role played by global surprises are unfailingly
much more crucial than the domestic macroeconomic surprises.

Most of the previous studies dealing with macroeconomic and monetary policy surprises have
focused only on single economy. To the best of our knowledge, there is no study in the Indian
context that links domestic monetary policy and domestic macroeconomic policy surprise with
global surprises. Pal and Garg (2019) conjectured that the Indian stock market responses on
macroeconomic surprises probably have been notably affected by the global variables. Our results
are different from study of Bilson et al. (2001), wherein they found that in 20 emerging market, the
impact of domestic macroeconomic variables for equity return is more than that of the global
factors; and hence, the local factors are more relevant in explaining the stock market return. But
our study result supports the findings of Abugri (2008), which highlighted the shocks created in the
stock market return by the macroeconomic factors in Latin American countries and by the global
factors, the global factors dominate to explain the market return.

As the global surprise has notable and constant impact on market returns in Indig, the fact
further emphasizes on the significance of external shocks to the Indian markets. For understand-
ing the full risks exposures, investors in the Indian markets need to consider the external shocks to
Indian markets along with the domestic economic environment. Further, it is important to analyze
the focus on Indian stock market performance and consider Indian stock market as an integrated
market for global equity return, otherwise the disproportionate dynamics in Indian market may not
be fully understood.

Further, the findings from this study also indicate that the higher integration of the Indian market
with the global economy will probably result into higher exposure to external shocks such as
fluctuation of capital flow in either direction, sentiments of international capital market, and motiva-
tion of global market participants. Our findings act as the basic building block for understanding the
deeper implications. Fundamentally, the overall impact of global linkage in Indian economy is
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dependent on real motivations of investors, Indian economic fundamentals and institutional frame-
work. Therefore, the insights of the real motivations, such as portfolio rebalancing, return chasing,
feedback-trading, broadening base, etc., along with the understanding of institutional resilience and
dynamics of monetary and macroeconomic policy factors are important to assess whether India is
generally prepared to deal with high degree of volatility of capital flow and not prone to contagion. In
addition to the stock market volatility, the impacts of such global linkage in India can be in terms of
cost of capital, permamnet price shift, capital flight, etc. With regard to these exogenous global
surprises, the adoption of sensible policy preparation, categorization, and efficient implementation of
such policies by domestic policymakers can assist in sterilizing their unfavorable impacts.

To understand fully the level of integration, it is important to analyze the regional integration along with
country’s integration with world financial markets. The dominant interconnection and regional features
play an important role in the outcome. This could be another area for future exploration.
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