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Are there bubbles in sectoral indices? Evidence
from national stock exchange

Suresh G**, Naveen Kumara R and Natchimuthu Natchimuthu?®

Abstract: Trading at prices above their fundamental values has been referred to as
stock market Bubbles. These Bubbles, when Busted, can lead to a market Crash.
From experience, it is a well-known fact that Bubbles initially occur in one particular
sector and later spread to the aggregate markets, leading to the collapse of the
entire market. This paper attempts to test the existence of bubbles in Indian
Sectoral Indices. Previous studies have proven that sectoral indices do not mimic
the market behaviour and the reaction of the sectors tends to be different com-
pared to the market’s response. In that context, the paper aims to explore the
existence of bubbles sector-wise rather than aggregate market-wise. The presence
of bubbles is confirmed through the Superior and flawless method called the GSADF
test is more flexible and reliable than RADF (Rolling Augmented Dickey-Fuller) and
Supremum Augmented Dickey-Fuller (SADF) methods. Findings reveal that not all
sectors experience bubbles at the same time. During the study period, the
Automobile, financial services, Media and Private sector banking sectors experi-
enced bubbles. Detected bubbles were also found at different times in these sectors.
The study helps investors who focus investments in a specific sector to capitalise on
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price movements once they can time-stamp the occurrence of bubbles. The study
provides essential input for investors in taking timely investment decisions. Further
results of our study could enable policymakers to instil corrective actions to put the
markets back on track when the index falsely deviates from intrinsic values.

Subjects: Finance; Investment & Securities; Risk Management

Keywords: bubble; sectoral indices; GSADF; stock market

1. Introduction

The efficient market hypothesis advocates that market fully absorbs information, and they do not
deviate much from the fundamental values. But this hypothesis is empirically and practically
proven that this does not hold true as markets are characterised by high volatility and deviations
from fundamental values. This is evident from the global financial meltdown of 2008 caused by the
sub-prime market crisis in the US stock markets. Ever since the tulip mania crisis was observed in
the Netherlands’ sixteenth century, volatility in financial markets has become a common phenom-
enon. These factual developments and many supporting empirical studies state that the assump-
tions of the efficient market hypothesis are unrealistic. Since investors can earn profits by
capitalising on the market price movements, assumptions of EMH seem impractical. As the
efficient market hypothesis does not hold practically relevant, the investors can make profits
based on their information. In reality, investors make decisions based on rational logic and
behavioural tendencies. When the stock price movements are not backed by solid fundamentals
and are driven by emotional tendencies, they shall deviate from the intrinsic values, which are said
to cause Bubbles in the market. Investors need to caution out their actions during the Bubble
stage. A bubble burst can cause enormous financial loss to investors since past studies have well
proven that the markets tend to collapse when bubbles burst. It is also possible that investors can
use the Bubbles to make profits since they can go long when they understand that stocks are
undervalued and go short before bubbles Burst. The study attempts to diagnose the existence of
Bubbles in Indian Sectoral Indices.

We have divided the article into three different sections. Section 2 deals with a review of the
literature, highlighting the empirical results and their contribution to this area. Section 3 describes
the data, tools used, and research methodology used. Section 4 provides discussions and results
based on the analysis. Section 5 Provides conclusions to the paper.

2. Review of literature

In a study, it was found that investors’ decision is primarily driven by both economic variables and
behavioural variables (Lux, 1995). Superfluous information and emotional issues play a crucial role
in investment decision-making (Banerjee, 2011). Since both economic and behavioural aspects of
market influences, the investors’ decisions tend to deviate from the fundamental and reference
values, which causes bubbles. The urge to blindly follow the decisions of investment gurus and
reference traders increases the likelihood of market bubbles. This evidence is found in the empirical
studies by (Shiller, 1981; LeRoy & Porter, 1981; Lux, 1995; Garber, 2000; Shiller, 2000; Hirshleifer &
Teoh, 2003; Lux, 1995).

Further, Didier Sornette (2015) argued that it is the absence of fundamental value which can
hold back the price results in market bubbles. These deviations from the fundamental value are
because investors follow the herd and get disconnected from the fundamental value in specific,
dangerous ways. Bubbles create artificial demand for the assets and lead to inflated prices, which
will eventually burst and may result in erosion of investments. This collapse affects not only
investors but also the other segments of the economy, as stock markets are considered the crucial
economic player in the nation. The Global financial crisis has clearly shown that a bubble burst can
cause the collapse of the entire financial market. Due to the distress effects that bubbles can have
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on the stock markets, studies have stressed the importance of understanding the time of occur-
rence of bubbles (Santos, 2020). Hence, detecting bubbles in the stock markets is of paramount
importance. Many studies have attempted to investigate the presence of bubbles in the global
stock markets. Few studies conclude that there exist bubbles in the stock markets (Wu, 2008;
Caraiani & Cdlin, 2020), whereas some studies deny the existence of these speculative bubbles
(Ahmad, 2016; Martin & Ventura, 2018) and hence results are inconclusive.

Further, a few studies have been conducted targeting emerging markets like India, Ching,
Pakistan, Sri Lanka, Japan, etc., and found herd behaviour in stock markets (E. C. Chang et al,
2000; Chong, 2017; Tan et al., 2008), which can lead to the occurrence of bubbles. However, on the
other hand, studies reveal mixed results in emerging markets. These mixed results could also be
due to different methodologies adopted to detect bubbles. Liagat (2019) applied the GSADF
method and confirmed the existence of multiple bubbles in the aggregate market index KSE-
100 but found no bubbles in the chemicals, investment, and textile spinning sectors. Bubbles in
a few sectors can lead to bubbles in the overall market index. Hence, investors need to track the
performance of sectors along with the aggregate market index. Zhang (2020) employed the SADF
method to investigate the impact of bubbles in the Chinese defence sector and concluded that
bubbles in one sector could significantly influence the overall market index.

Chang and Gupta (2014) determined the existence of bubbles in BRICS stock markets and
confirmed the bubbles in specific periods. Previous studies also point out that GSADF is efficient
in detecting bubbles even when SADF rejects the existence of bubbles. This was evident from the
study by Arshanapalli and Nelson (2016; T. Chang et al., 2016). These studies produced different
results since studies were undertaken at different points with varying reference indices. For
instance, Kirkpinar et al. (2019) used SADF and GSADF tests for bubble detection from 1990 to
2015 and rejected the existence of bubbles. In contrast, Korkmaz (2016) applied the same SADF
and GSADF tests for the data period between 2002-2016 and found that there are bubbles in the
Turkish stock market. These results clearly show that studies on bubble detection must be under-
taken at regular intervals as the stock markets are dynamic, and the reference values or funda-
mental values tend to differ at different points.

Literature on sectoral returns reveals that those sectors experience bubbles at different periods.
Further, Bubbles in sectoral indices need not last long, unlike markets. The study of sectoral
bubbles is crucial since investors tend to hold concentrated portfolios and focus on a particular
sector. Furthermore, today Investors want to invest in growth-driven sectors, and they design their
portfolios corresponding to their risk appetite by parking their funds in appropriate sectors. Past
studies have stressed that investors specialise in specific sectors and invest accordingly.

Similarly, George Milunovich (2019) also suggests that investment strategies must be designed
according to sector-wise bubble signals. It is also evident from the study by Narayan (2013) that
individual stock bubbles could lead to sectoral bubbles and thereby result in market bubbles. For
instance, bubbles in the technology and financial sectors, which are named dot com bubble and
housing finance bubble, become central points for the cause of the recent collapse of entire
financial markets. Hence, strong empirical evidence confirms that a bubble in any single sector
could cause bubbles in the whole market. It is well grounded in the most recent evidence on the
sectoral indices (Ying Zhang, 2020) that defence sector indices drove bubbles in Chinese stock
markets between 2006 and 2014. Despite this interest, no one has focussed on detecting bubbles
in sectoral markets to the best of our knowledge. This motivates the researchers to carry out
a separate study to identify the existence of bubbles in the sectoral markets of NSE. With this ideq,
we aim to detect whether bubbles exist in the Indian market and to examine how these bubbles in
sectors can influence the market index.

Since emerging markets exhibit high volatility (Abuzayed et al.,, 2018), identifying bubbles in
emerging markets like India is critical. Notably, the Indian markets in 2020 were primarily
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characterised by uncertainty and challenging times due to the pandemic and lockdown restric-
tions. Even before this pandemic, the stock markets were experiencing setbacks due to financial
turmoil and slow economic growth due to the NBFC liquidity Crisis. Nevertheless, the markets
touched an all-time high. This could be an indication of the existence of market bubbles. We can
also sense it from considerable additions in the number of dematerialisation accounts in 2020.
First-time investors look to make quick bucks and grab the opportunity to earn short-term gains
and add additional income to their existing sources. When inexperienced retail investors dominate
markets, they tend to follow the herd and make decisions in a panic mood, which can cause
bubbles in stock markets. (Terence Tai-Leung Chong, Xiaojin Liu & Chengi Zhu (2017). Though such
bubbles result from irrational herd behaviour, rational speculators understand that such bubbles
will burst and would like to take advantage of them as they generate high returns (Abreu, 2003;
Waurgler & Zhuravskaya, 2002). Thus, the study attempts to contribute to the literature through
two unique approaches. One, the paper aims to examine the existence of bubbles in the Indian
sectoral indices index. Second, it also seeks to time-stamp the occurrence of bubbles during the
study period.

3. Methodology

India stands in the fifth position in terms of Nominal GDP (Gross Domestic Market) and the third
position in terms of PPP (Purchasing Power Parity). It indicates that among the countries of the
globe, the economy of India is one of the world’s most rapidly growing economies. Stock Market
Performance is an essential barometer for the economic performance of any nation. Interestingly
Emerging markets like India are characterised by high volatility, and markets are dominated
mainly by behaviour tendencies, as proven by E. C. Chang et al. (2000), Tan et al. (2008), and
Chong (2017), which can lead to the occurrence of bubbles. Despite attempts by previous research-
ers to detect bubbles in markets, our study is motivated by three factors. Previous researchers
mostly limited their studies to Developed markets in the West. We want to examine whether there
exist bubbles in Indian markets. Further, We deviate from the previous researchers in focusing on
sectors rather than aggregate market Index. Lastly, the study aims to time-stamp the occurrence
of bubbles in Indian Sectoral Markets to enable investors to make timely investment decisions.

The crucial aspect of bubble detection lies in the tool employed for the detection. Various
methods can be used to detect the existence of bubbles. One of the early attempts to test the
bubbles can be traced to 1988 by Diba and Grossman (1988), who employed Johansen’s cointe-
gration test. Many other researchers (Arshanapalli, 2008; Costa et al., 2017) applied the Johansen
cointegration test to detect bubbles in asset prices, which are designed to spot linear relationships
among variables. However, the literature reveals that financial time series do not exhibit linear
relationships (Abhyankar, 2011; Hsieh, 1991). Furthermore, the same is evident in the study by
McCarthy (2004), which failed to detect the housing bubble in the US economy using Johansens
cointegration; Phillips et al, 2015) addressed methodological flaws in Co integration test by
suggesting new methods. As a result, many other researchers have applied advanced techniques,
namely RADF (Rolling Augmented Dickey-Fuller) and SADF (Supremum Augmented Dickey-Fuller),
which can facilitate the detection of bubbles even in nonlinear relationships in the time series (Liu,
2016; Caspi et al., 2017; Elike, 2017; Jadevicius & van Gool, 2020; El Montasser et al., 2018; Rasekhi,
2017; Ying Zhang, 2020). The SADF statistics is defined as:

SADF(ro) = ng[ro‘l] {ADFg } 1)
RADF test can detect single bubbles over the window period; however, it fails to detect multiple
bubbles. Hence researchers of late have started employing other advanced techniques. Therefore,
it is essential to apply the most efficient method to detect the existence of bubbles in sectoral
indices, which are characterised by high volatility and possible frequent explosive behaviour.
Although SADF would be able to detect bubbles, the window size is rigid since the starting point
of the window for recursive bubbles remains constant. Hence, we have employed generalised sup
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Augmented Dickey-Fuller (GSADF) test where the starting window is allowed to move over the
sample period, adding more flexibility (Caspi et al., 2017). This method is an extension of the SADF
test, which was proposed by (Phillips et al., 2015). It relies on recursive right-tailed ADF tests but
uses flexible window widths in its implementation. Instead of fixing the starting point of the
recursion on the first observation, the GSADF test extends the sample coverage by changing
both the start point and the endpoint of the recursion over a feasible range of flexible windows.

Further, El Montasser et al. (2018) found that GSADF test results are more robust even when the
window width differs from the SADF test. This superiority of the GSADF method is evident from
various studies which have attempted to detect bubbles in asset prices (Jiang, 2015; Sharma, 2018;
Zhang, 2018; Su, 2020; and Khalid; Khan et al., 2021). Rolling ADF (RADF) test is a rolling version of
the first test in which the ADF statistic is calculated over a rolling window of the fixed size specified
by the user, i.e., ry, = ro for all estimations. At each step of the RADF procedure, the window’s start,
and end points (r; and r,, respectively) are incremented by one observation at a time. The GSADF
statistics is defined as:

GSADF(rg) = supADF{f (3)
where,
e [I’mﬂ and ry € [O, r, — ro}.

4. Results and discussion

The dividend yield data for this study were collected from January 2005 to June 2019. The
descriptive statistics on the dividend yield for NSE sectoral indices are presented in Table 1. The
number of observations for the chosen sectoral indices is not equal due to the differences in the
date of commencement of these indices. The NSE Metal index recorded the highest median
dividend yield and standard deviation. The lowest median dividend yield was recorded in NSE
private sector bank index, and the lowest standard deviation was recorded for the NSE pharma
sector. Out of 11 sectoral indices chosen, dividend yields for five sectoral indices were found to be
normally distributed as per the Jarque-Bera test statistic.

The test statistics were estimated in the EViews-9 software package using the RADF add-in.
Phillips et al. (2015) suggested that the bubble detection methodology was applied to the dividend
yield data for the sectoral indices from the National stock exchange. The number of observations is
not uniform as these sectoral stock indices were introduced at different times. We did not attempt
to equate the number of observations for all sectoral indices, as this might lead to the omission of
a potential bubble.

Table 2 presents the estimated test statistics for Rolling ADF, Supremum ADF, and Generalised
Supremum ADF and their respective probability values. The test statistics were estimated with
a null hypothesis of No bubbles. The probability values would help us in rejecting or not rejecting
the null hypothesis. If the probability value is less than 0.05 (5% significance level) for a sector, the
null hypothesis is rejected, and the presence of a bubble is confirmed. Though three test statistics
were estimated to confirm the presence of bubbles, the calculation of the number of bubbles was
done only based on the GSADF test results. This is due to the superiority of the GSADF test (Jiang,
2015; Sharma, 2018; Zhang, 2018; Su, 2020). Once the presence of a bubble for a sector is
confirmed by the GSADF test statistic, determining the number of bubbles was done by observing
the GSADF test statistic graph (Figure 1) along with a 95% confidence level. If the estimated GSADF
test statistic sequence line crosses the 95% critical value sequence and goes above, this indicates
a bubble’s commencement. The end of a bubble is indicated by the return of the GSADF test
statistic sequence line below the 95% critical value. By counting the number of times, the test
statistic went above the 95% critical value and returned below the same; we could determine the
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Figure 1. GSADF Test Statistic
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number of bubbles during the study period. Table 1 also presents information on the detected
bubbles’ timing and count. Out of 11 sectoral indices tested for bubbles, only two were found to
have two bubbles each (NSE Auto and NSE Financial services) and two sectoral indices with one
bubble each (NSE Media and NSE Private Bank). No bubbles were detected on other sectoral
indices.

The bubble found in NSE Auto during Quarter 4 of 2008 was also detected in NSE financial
services and NSE Media indices. This phenomenon indicates that this bubble of 2008 was not
isolated to one sector. The bubble of 2008 Quarter 4 was also found in three sectors in total. Apart
from the 2008 bubble, two other bubbles were detected, i.e., the first in 2011 Quarter 4 and
the second in 2107 from Quarter 2 to Quarter 4. The bubble of 2011 Quarter 4 was detected in the
NSE Auto index, and the bubble of 2017 Quarter 2 to Quarter 4 was detected simultaneously in two
indices (NSE Financial Services and NSE Private Banks). The stock market bubble of 2008 can be
attributed to the 2008-09 global financial crisis.

The GSDAF test graphs with statistically significant bubble detections are presented in figures 1
to 4. The figures depict the Backward SADF test statistics and 95% critical value on the left axis and
the actual dividend yields of the respective sectoral index on the right axis. A bubble is detected
each time the Backward SADF test value exceeds the 95% critical values line. Overall, we can
conclude that the bubbles in Indian markets are sector-specific. These results conform with the
findings of the study by Ganapathi (2019). This indicates that the aggregate market does not
reflect the existence of bubbles. The bubbles tend to get formed in a particular sector and transmit
from the specific sector to the overall market due to their magnitude.

Any market goes through ups and downs over a while. The emergence of bubbles can create
short-run demand for stocks which will shoot up the stock prices or index (Banerjee,2021). When
investors realise that fundamentals do not back the prices, the prices collapse. Forecasting the
timing of bubbles and understanding the events that can fuel a bubble in specific sectors could
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help investors to understand the market sentiments. The results show that four sectors have
experienced bubbles in different periods. Out of four sectors that have experienced bubbles, three
sectors, namely financial services, auto, and private banks, have had a common period (2008
Quarter 4) during which bubbles were noted. This common period is a witness to the US subprime
crisis, which impacted the global financial meltdown and these sectors were no exception.
However, the period the bubbles have lasted varies in different sectors. As seen in Figure 1, the
2008 bubble in the auto sector has lasted longer than in other sectors. In Nifty Media and Private
sector banks, the bubbles have collapsed within no time, and the market seems to have made its
correction swiftly.

Furthermore, it is clear that not all sectors are affected by the subprime crisis. This confirms that
Indian sectoral indices are insulated and remain unaffected by external shocks. As can be seen in
the results, the Nifty financial service Sector was deeply impacted by the bubble in 2017 and was
long-lasting compared to the 2008 bubbles. The probable reason for the same could be the lagged
impact of demonetisation coupled with major taxation reforms during that year. GSADF test
reveals that there is evidence of multiple bubbles in the auto sector. GSADF seldom gives false
alarms, is efficient in sending warning signals to investors, and is considered superior in detecting
multiple bubbles (Chang, T et al., 2016). Two bubbles can be observed in Figure 1 during the last
quarter of 2008 and 2011. The results also reveal that the auto sector witnessed a bubble in 2011,
although it was short-lived. This bubble almost collapsed in the same month, suggesting that the
cause of the bubble is trivial and insignificant. We detected a bubble in Nifty media only during
2008 and not subsequently, implying that the media index is stable and is backed by solid
fundamentals.

Many private banking stocks outperformed the benchmark index, while public sector banks
struggled with inherent asset quality issues. Private banks could keep a tight leash on impaired
assets, positively impacting the sector. This is evident from the bubble in the year 2017. However,
bubbles indicate the crisis and subsequent collapse (Kirkpinar et al., 2019), apparent from the
bubble burst during the last quarter of 2017. Detection of bubbles enables investors to plan their
investment decisions to capitalise on the market movements. However, the study has not detected
any bubbles during the period under investigation in any other sectors of the National stock
exchange, implying that bubbles are sector-specific. Bubbles occur when sectoral indices signifi-
cantly exceed the underlying fundamental value (Gupta and Sharma, 2021). Bubbles go through
different stages during their lifecycles, such as displacement, boom, euphoria, profit-taking, and
panic (,). Detection of bubbles in a sector would enable investors to track the stage of the bubble
and make timely decisions. These findings align with Yanik and Aytirk (2011) and Bozoklu and
Zeren (2014). It is also to be noted that bubbles in different sectors go through different stages at
various times since the data represents a lack of a common period and pattern of bubbles. Hence
there is a need to diagnose and detect bubbles sectors-wise to enable better decision-making.
Further, our study helps to locate the bubbles. It facilitates investors to earn profits by enabling
them to detect bubbles at early phases and help them formulate exit strategies to sell off their
stock before the sell-off phase begins.

5. Conclusion

The study indicates not all sectors deviate from fundamental Indices. Though bubbles are seen in
a few sectors, by and large, we can conclude that Indian sectoral markets are being traded at fair
prices, and the index corrects itself in the long run. This implies that investors holding stocks in
these sectors must focus more on sector indices than the aggregate index. This finding agrees with
the previous study by Ying Zhang (2020). The study contributes to the domain in its attempt to
investigate the existence of bubbles sector-wise and concludes that the bubbles are sector-specific
and not generic.

Our study detected bubbles in the auto, financial services, media, and private sector banking
sectors out of 11 sectors. Detected bubbles were also found at different times across these sectors.
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Hence, we can conclude that bubbles in the Indian stock markets are sector-specific, and these
bubbles go through different phases at different times. This indicates that not all sectors experi-
ence bubbles at the same period, which is in line with the results of the previous studies. The study
provides insights for investors focussing on sector-wise investments to be cautious of their invest-
ments since bubbles go through phases and are prone to collapse over a period. The study can be
an eye-opener for investors looking to strategise their decisions and aid them in appropriately
timing their decisions. The study also provides insights for policymakers to call on corrective
actions to bring stability to the markets and attract capital into markets.
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