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Risk and returns of Indian listed firms after
demonetisation

Varsha Sureshkumar®* and P Balasubramanian®

Abstract: This paper aims to understand the impact of demonetisation on the
returns of listed firms in the NSE, as well as changes to their corresponding industry
level systematic risk. Firstly, this paper examined a larger sample of Indian listed
firms and a broader group of industries in its analysis compared to prior studies.
Secondly, the changes to systematic risk due to demonetisation across industries
with listed firms was measured. The study uses event study methodology over a
thirteen-day event window (six days before and six days after the announcement)
to test for abnormal returns across 1,054 listed firms. A regression analysis of 57
industry level returns is performed to test for changes in systematic risk. Significant

negative abnormal returns are found for over 100 firms and 12 out of the 57
industry divisions in the sample. The same group of industries also show an increase
in their systematic risk in the short run. This indicates that parts of the formal
economy were also seriously affected by demonetisation. However, our paper does
not find any long-term effect due to demonetisation.

Keywords: demonetisation; event study; listed firms; systematic risk; abnormal returns;

money supply shock
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1. Introduction

“To break the grip of corruption and black money, we have decided that the five hundred rupee
and thousand-rupee currency notes presently in use will no longer be legal tender from midnight
tonight, that is 8 November 2016”. The Ministry of Finance stated the following reasons for
implementing demonetisation (Government of India, Ministry of Finance, Department of
Economic Affairs, 2016):

(1) Increasing volume of counterfeit notes
(2) Hoarding of high denomination notes for illicit activities

(3) Use of the above for terrorist activities

Rogoff (2017), pointed out that while corrupt activities are largely funded through high denomina-
tion notes, a careful phasing out of those notes may be required to keep the economy stable
throughout. Krishnan (2019) suggested that demonetisation could be a corrective measure that
opens up India to more digital payments and greater transparency in transactions. The sudden
cash “crunch” had a wide-reaching effect on all parts of India’s economy, owing to the significant
presence of high denomination notes in the money supply. The 500- and 1000-rupee notes
accounted for approximately 86% of the total currency in circulation prior to 2016 demonetisation,
with only 5% of those notes in government possession (Ministry of Finance, 2017).

Prior iterations of demonetisation exist in India’s history—one in 1946 and another in 1978. The
1946 demonetisation saw the 1,000; 5,000- and 10,000-rupee notes demonetised, while the same
notes were demonetised again in 1978 under the High Denomination Bank Notes (Demonetisation)
Act (Nag, 2016). The 2016 demonetisation was different from the previous two in terms of the
proportion of high denomination notes in the economy and the sudden implementation. Strict
rules and regulations were set in place to track and monitor all exchanges of notes. The Reserve
Bank of India utilized a variety of its tools during the implementation process to better control
liquidity levels in the economy (Reserve Bank of India, 2016 and Reserve Bank of India, 2017a).

Other nations have also implemented demonetisation. The European Union in 2002 unified
nations under the Euro while demonetising national currency, and Zimbabwe in 2015 demonetised
their notes to rein in hyperinflation. In the case of Nigeria and Ghana, however, citizens chose to
engage in black market activities in order to handle the liquidity crunch they faced rather than wait
for demonetisation to take full effect (Borkar, 2017).

High quantities of 500- and 1000-rupee notes in circulation meant that cash reliant sectors such
as real estate, construction, and textiles would be among many that would be in disarray. Nag
(2016) predicted that old currency deposits could benefit banks in that they will obtain surplus
liquidity. Ratings agencies reported similar predictions, stating that real estate, construction,
jewellery, consumer durables and retail trade would be significantly affected (Sinha, 2016).
Betala (2017) and Joshi (2017) also supported the predictions, arguing that performance of
cement and steel sectors that were already under pressure from lower demand and high raw
material prices could worsen.

This paper uses an event study to determine whether demonetisation had an impact on listed
firms and their corresponding industries. We also test for changes in systematic risk levels for
industries due to the extreme nature of the action and the surprise factor of the announcement
(Ramiah et al., 2010). The main findings of our paper are as follows: firms in real estate, construc-
tion, cement, gems and jewellery, retail trade, consumer goods, agriculture and other manufactur-
ing industries had significant negative abnormal returns after demonetisation. At the industry
level, real estate and construction-related industries, some manufacturing industry groups, as well
as recreational activity-based industries all showed persistent and negative returns in the days
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following demonetisation. Moreover, the above industries’ systematic risk increased significantly in
the short run.

The desired contributions of our study are as follows. Academic literature on money supply and
the resulting liquidity shocks are dominated by data from the US and European economies.
Emerging markets like India provide the chance to understand how their stock markets respond
to domestic policy shocks. We also hope to add to the empirical literature that examines the
impact of shocks and surprises on emerging economies using event study methodology. As
demonetisation was a corrective measure on the part of policymakers, we hope to contribute by
providing insight on investor response to such actions. Findings relating to abnormal returns and
varying levels of systematic risk can generate insight into vulnerabilities across industries and help
investors and fund managers hedge their positions quickly. The next section examines relevant
literature regarding money supply shocks and asset prices, and how it can apply to
demonetisation.

2. Demonetisation

The sudden withdrawal of large denomination notes from circulation created a vacuum of liquidity
until newer notes were introduced into the Indian economy. Early studies such as L. Christiano and
Eichenbaum (1992); L. J. Christiano & Eichenbaum (1995) set the path for researchers to under-
stand how changes to liquidity affect economic activity. The idea of various “channels” transmit-
ting money supply changes is summarized by Mishkin (1995), who explains that money supply
shocks affect the investor allocation of resources, firm asset values and by extension their stock
prices through the “asset price channel”. Cook and Hahn (1989), Thorbecke (1997), Booth and
Booth (1997), Kurov (2010) and Claessens and Kose (2017) are some empirical papers that found
clear evidence of negative returns after money supply was restricted. They argued that investor
movement to less risky assets and lower consumer spending can influence firm stock prices.

Strong empirical evidence of money supply changes affecting stock prices can be observed in
advanced economies. Results are mixed in the case of emerging markets when it comes to
macroeconomic indicators and stock markets, especially during changes in money supply levels.
Ndlovu et al. (2018) in their study of the Johannesburg stock market found a positive relationship
money supply and stock returns, while Ullah et al. (2017) found an inverse relationship between
money supply levels and stock prices across a sample of select SAARC countries. A similar study by
Alam (2020) examining select South Asian economies found that inflation rates and GDP had a
significant impact on stock returns. However, Nurasyikin et al. (2017) found no link between money
supply changes and stock index returns across three ASEAN countries. Chandrashekar (2018)
compared the response of Brazil’s and India’s stock prices to a host of macroeconomic variables
including inflation and interest rates, and found that there was a significant and positive relation-
ship between stock prices and macroeconomic variables for each of the countries. A recent paper
by Thanh et al. (2020) examined how unexpected money shocks affected stock prices in India over
24 years. Tightening policy during bull markets resulted in lower returns for the BSE Sensex.

The sudden announcement of demonetisation and a delay in the distribution of new notes
created a shortage in money supply across certain sectors, which is quite similar to several of the
conditions described in the above papers. Studies published immediately after demonetisation
identified impacts at the economy and industry level. Sharma (2017) found significant impact on
aggregate output, with real estate, jewellery and FMCG sectors observing a drop in productivity and
employment. Unorganized portions of manufacturing and service sectors were affected, leading to
sharp declines in the GVAs of real estate, construction and consumer durables (Chopra, 2017) and
even luxury housing segments saw downturns in rentals and sales (Verma & Verma, 2017).
Chodorow-Reich et al. (2018) found that areas that contained larger amounts of old notes suffered
sharper declines in economic activity and bank credit, but were much more open towards using
digital platforms over time. The assessment that demonetisation affected output at the economy
and industry level was also supported by the findings of Yashoda (2017), Kohli and Anand (2017),
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Chandrasekhar and Ghosh (2017), Bordoloi (2018), Gautam and Jain (2019).Bisen et al. (2017)
discovered that perishable agricultural goods faced an initial price hike followed by a drop in
demand due to cash shortage. The lack of non-cash payment facilities in rural areas added to
losses for farmers in terms of input, labour and consumption (Aggarwal & Narayanan, 2017), with
supplies also being affected. Dixit et al. (2019) also found evidence of the same in Uttar Pradesh,
with transport of crops and seeds, as well as payments being considerably delayed after demo-
netisation. The adverse impact on the overall economy is well documented by research and
government reports as well.

Demonetisation’s impact on the stock market is the focus of our paper. Event studies were used
by several researchers in order to understand whether the announcement had an impact on stock
markets. Significant impacts on sectoral indices such as real estate, automobiles, consumer goods,
FMCG as well as overall market volatility were documented (Dev & Mohapatra, 2019; Dharmapala
& Khanna, 2018; Kumar & Bhatia, 2018; Pervez & Khan, 2017; Sathyanarayana & Gargesha, 2017;
Shanmugam & Irshad VK, 2017). Parab and Reddy (2020) found that the Nifty 50 index was
negatively affected by demonetisation, with Nifty Realty being most affected, while CIIs and FII
were not significantly impacted. The announcement effect caused stock prices to decline for over
100 listed firms, especially as the weeks progressed and the disruption spread across the economy.
Negative sectoral returns were observed in the case of IT, telecom, utilities and energy (Raza &
Munir, 2020). However, some studies found evidence of no impact on stock indices due to
demonetisation, like Sunil and Shenoy (2017), Chauhan and Kaushik (2017), and Upadhyay and
Suvarna (2018). The studies found sectoral impact to be concentrated in cash driven sectors such
as real estate, FMCG, automobiles, but their samples used data from precalculated indices. In
addition, studies that found no impact on stock indices due to demonetisation had only large
capitalization stocks or major indices such as the Sensex or Nifty 50 as their focus. We addressed
those issues by examining a larger and broader sample of non-financial firms in the NSE. We also
examined not only the sectoral abnormal returns but also the change to the systematic risk levels
of these sectors in the short and long run.

The rest of the paper is organized as follows: Section 3 explains the empirical framework used in
our paper; Section 4 presents the results of our analysis, and Section 5 concludes the paper.

3. Empirical framework

3.1. Data

This study uses the daily returns of non-financial firm stocks listed in India’s National Stock
Exchange, as well as the CNX 500 returns and the 91-day T bill returns. The data on the daily
adjusted closing prices, index returns, and NIC codes for firms were obtained from the CMIE
Prowess database. The 91-day RBI T bill rates were obtained from the RBI website. As this study
uses daily prices of stocks and the stock index, we converted the fortnightly T Bill rates into daily
rates.

The initial raw sample of NSE listed firms was 1,942. If missing observations for a firm exceeded
150 days, it was removed from the sample. Therefore, firms that had missing observations in the
estimation and event windows were also removed from the sample. Firms that had news
announcements in the days leading up to the event date were also removed from the sample,
which left 1,054 firms in the final sample. Appendix A provides a count of the firms under each
industry division in our final sample. The firm NIC codes were condensed to their two-digit NIC
industry divisions. The majority of firms belong to the Manufacturing industry division, with
chemical and chemical products (97 firms) and basic metals (67 firms). The next highest group
is wholesale trade (except motor vehicles and motorcycles), with 63 firms. Industry divisions with
less than 10 firms include human health activities (6 firms), specialized construction activities (4
firms), and several other divisions with only one firm in the sample. Appendix B provides the
means, standard deviations, skewness, excess kurtosis and the range of the returns across the
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industry divisions during the estimation window period. The industry division with the highest
average return was Division 77 (Rental and leasing activities) and the lowest was divisions 85 and
56 (education and food and beverage service activities).

3.2. Methodology

Event study methodology is an oft-used technique when testing market efficiency, especially the
semi-strong form (Brown and Warner (1980, 1985)). MacKinlay (1997) provides an extensive guide
to conducting analysis through the event study methodology. The event study methodology
measures the impact of an event (announcement, policy measure, or even a natural disaster) on
the returns of stocks. Event studies break up the timeline around the event date, and test whether
the actual returns during the period of the event were “abnormal”, when compared to the
predicted or expected returns.

Inoue et al. (2017) and Hallman (2017) found that rolling window estimations can help generate
accurate predictions for time-series data, especially when large breaks occur. Demonetisation’s
economy-wide impact and surprise announcement prompted us to employ a rolling window
estimation for our event study. As demonetisation was a sudden announcement resulting in a
liquidity vacuum in the economy, capturing the impact on stock prices is a challenge. Our analysis
makes use of a rolling window to compute the parameters for the estimation window returns
(Ramiah et al., 2010). Therefore, the data is broken up into three windows—the rolling window,
which runs from March 2014 to October 2015 (264 days); the estimation window, which runs from
November 2015 to October 2016 (244 days); and the event window, which runs from 1 November
2016 to 18 November 2016, for a total of thirteen trading days.

Several researchers have debated about the length of the window size used in event study
analysis. Hillmer and Yu (1979) compared intraday price changes in event and non-event periods
to measure the time it took for prices to adjust efficiently. They argued that an event could
generate an immediate response from prices, so the event window should capture changes related
to only that event, and not any other news that arrives. Krivin et al. (2003) compiled prior research
on window sizes in event studies and found that researchers use a fixed window when the sample
under observation is large with one or multiple events, as any errors in estimation of one firm’s
reaction could be offset by another’s. However, they warned that smaller samples with single
events may require a closer examination of the signal to accurately measure changes to stock
prices. As demonetisation is an economy wide event, and as the scope to affect majority of the
sectors in the Indian economy, we opt for a larger event window of six days before and after the
event to set a boundary. However, we focus on the abnormal returns for one day before and after
[-1, +1] demonetisation was announced. As the announcement occurred after market hours on 8
November 2016, 9 November 2016 is the first trading day after the announcement, and is there-
fore chosen as the event date for our analysis. Cumulative abnormal returns are measured over
two days and five days after the announcement, in order to check for persistence in abnormal
returns for the remaining days in our event window.

Ramiah et al. (2010) used an event study to analyse the impact of various terrorist attacks on
Australian industry returns and systematic risk. While demonetisation was certainly no terrorist
attack, the element of shock and wide-reaching consequences could potentially affect systematic
risk. In order to conduct an event study, the expected returns for the stocks were calculated used
the following formula:

R L
Rit =1In <Pt—1> (1)

The abnormal returns for the event study were estimated according to Brown and Warner
(1985). The abnormal returns in the study are calculated as the difference between the actual and
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“wm

expected returns of firm “” at time “t”. The event study is also a test of market efficiency (Fama,
1970), as it tests the ability of the stock prices to incorporate new information into their price levels
without delay. The hypothesis tested by the event study is that the abnormal returns generated by
new information (or an “event”) is not significantly different from zero.

Ho. AR = 0
While Brown and Warner (1985) use, among others, the market model as the base for calculat-
ing the estimation period returns, this study uses the excess return CAPM model:

E(Rit) = Bo + B1 (Fmt — Tgt) (2)
where g, is the intercept and f; is the coefficient, or the market risk premium. The abnormal return
for firm i at time t is then calculated as

ARit = Rir — E(Rit) 3)

The returns at the firm level are further aggregated by their two-digit NIC divisions into industry/
sector divisions as follows:

1N
ARy = N > ARjt (4)
i1

where I indicates the industry division and N is the number of firms in that industry division. The
modified null hypothesis for firm and industry abnormal returns is

Ho : ARy = 0

Ho : AR =0

If the abnormal returns of a firm or an industry division post demonetisation is significantly
different from zero, it means that the announcement had a significant impact on the firm or
industry division. The tests used to measure the statistical significance are the standard t statistic
for the abnormal and cumulative abnormal returns:

tar, = AR1/SD(ARy) (5)
tcarz, = CAR2;:/SD(CAR2}:) (6)
tcars, = CAR5;:/SD(CARSy) (7)

We also conduct non-parametric tests on the abnormal returns asa robustness check, as in
Ramiah et al. (2010). Literature on abnormal returns has indicated that parametric tests rejected
the null hypothesis more frequently in the case of positive abnormal returns, and vice versa in the
case of negative abnormal returns. Corrado and Truong (2008) discovered that Asia Pacific stock
return data requires additional robustness checks during event study analysis. Therefore, we use a
non-parametric rank test to ensure robustness of our results (Corrado, 1989). First, the abnormal
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returns of each firm (AR;) are converted into ranks (K;)for the estimation and event window of
257 days (T)):
K; = rank(AR;) (8)

The ranks of the firms are compared to the average rank under the null hypothesis (no abnormal
returns), where the average rank is calculated as follows:

R,‘=0.5+T,'/2 (9)
After calculating the ranks for each firm, the final industry level non-parametric statistic (tc;) is as
follows:

1yN K

1IN (K _ K-
tC,I _N 24:1( ! ’) (10)

sD(K)

SD(K), the standard deviation of the average rank, can be calculated as follows:

$D(K) = /1 3 (1)

t=1

The second part of our analysis focuses on the effect demonetisation had on the systematic risk of
the industry divisions. We use regression analysis to measure the change in systematic risk of
industries in the sample. Both the short- and long-term changes to systematic risk are measured.
Following Ramiah et al. (2010):

Tt — P = 1 + B [Fme — Te] + B2 [Fmt — Tpe) * D + & (12)
where

rr—returns of industry group I at time t

rr—risk free rate at time t

D—dummy variable that takes the value of 1 on the event date and 0 otherwise

The standard CAPM model is supplemented with a dummy variable, in order to test for a change
in the short-term systematic risk of the industry group. g} shows the systematic risk prior to the
announcement, and #? shows the change in the systematic risk post the announcement. Eq. (12),
therefore, tests for short term changes to the systematic risk of the industry group. In addition, we
also test for any effects on the CAPM intercept for each industry using the following model:

Tt — I = @1 + af [Fmt — Tge) + oD + & (13)

where o? determines whether or not a significant shift has occurred in the intercept of the
industries due to demonetisation.

Next, a regression with a structural dummy variable is estimated to find out if there were any
long-term changes to the systematic risk after demonetisation was announced. Equation (14)
measures changes in the long-term systematic risk that resulted from demonetisation where SD is
a dummy that takes the value of 1 after the event date and 0 before. 67 indicates the risk levels
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Table 1 Firm-Level Significant Abnormal Returns on 9 November 2016 This table reports the
results of the event study analysis the day after the announcement. The highest and lowest
significant abnormal returns are provided below, along with the firm name, industry division

(NIC), percentage abnormal returns (AR) and the corresponding t-statistics. Equation (3) AR;; =
Rit — E(Ri;) is used to calculate abnormal returns of firms with £(R;;) being the expected returns
calculated using the CAPM model, over an estimation window of November 2015 to October

2016

Company NIC AR t-Stat
Gyscoal Alloys Ltd. 24 -20.00% -3.93
Delta Corp Ltd. 93 -19.95% -6.21
D LFLtd. 41 -15.03% -6.54
Housing Development & Infrastructure Ltd. 41 -14.62% -6.02
Manaksia Aluminium Co. Ltd. 24 -14.57% -2.52
Signet Industries Ltd. 46 -14.43% -2.64
Som Distilleries & Breweries Ltd. 11 -12.71% -4.12
Tribhovandas Bhimji Zaveri Ltd. 32 -12.52% -4.65
Excel Realty N Infra Ltd. 46 -12.47% -2.55
Mohota Industries Ltd. 13 -12.14% -2.73
Lakshmi Energy & Foods Ltd. 46 -12.12% -2.33
Prakash Constrowell Ltd. 42 -11.99% —-2.54
Sagar Cements Ltd. 23 -10.58% -3.62
Oberoi Realty Ltd. 41 -10.49% —-4.50
I O L Chemicals & Pharmaceuticals Ltd. 21 -10.22% -3.84
Rushil Decor Ltd. 16 -9.88% -2.25
Tijaria Polypipes Ltd. 22 -9.39% -2.26
Nitco Ltd. 23 -9.32% -2.23
Jaypee Infratech Ltd. 41 -9.23% -2.81
Kolte Patil Developers Ltd. 41 -8.97% -3.81
C & C Constructions Ltd. 42 -8.74% -2.06
Bhartiya International Ltd. 61 -8.71% -4.02
Kajaria Ceramics Ltd. 23 -8.65% -4.87
Vipul Ltd. 41 -8.62% -3.12
Prajay Engineers Syndicate Ltd. 41 -8.39% -1.98
P IL Italica Lifestyle Ltd. 22 -8.35% -2.34
T G B Banquets & Hotels Ltd. 55 -7.98% -2.13
Hubtown Ltd. 41 -7.95% -3.51
P C Jeweller Ltd. 32 -7.88% -3.06
A M D Industries Ltd. 22 -7.86% -2.12
Alankit Ltd. 63 -7.80% -2.82
Hitech Corporation Ltd. 22 =7.79% -2.25
Ajmera Realty & Infra India Ltd. 41 -7.76% -2.88
Sree Rayalaseema Hi-Strength Hypo Ltd. 20 -7.62% -2.02
Country Club Hospitality & Holidays Ltd. 94 -7.42% -2.23
Man Infraconstruction Ltd. 42 -7.31% -2.90
GTLLtd. 61 -7.14% -2.06

(Continued)

Page 8 of 30



Sureshkumar & Balasubramanian, Cogent Economics & Finance (2021), 9: 1920688
https://doi.org/10.1080/23322039.2021.1920688

< cogent -~ economics & finance

Company NIC AR t-Stat
Cera Sanitaryware Ltd. 46 -6.95% —-4.04
Jai Corp Ltd. 22 -6.82% -2.50
Revathi Equipment Ltd. 28 -6.76% -2.73
Bombay Dyeing & Mfg. Co. Ltd. 20 -6.72% -3.30
Century Textiles & Inds. Ltd. 23 -6.60% -3.72
PV P Ventures Ltd. 41 —6.48% -2.25
Ansal Properties & Infrastructure Ltd. 41 -6.37% -2.39
Nila Infrastructures Ltd. 41 -6.13% -2.18
Dhunseri Tea & Inds. Ltd. 10 -6.08% -2.46
Indian Terrain Fashions Ltd. 14 -5.86% -2.41
Den Networks Ltd. 61 -5.62% -2.03
D CM Ltd. 13 -5.56% -1.98
Indo- National Ltd. 27 -5.51% -2.07
Rama Steel Tubes Ltd. 24 -5.50% -2.88
N C C Ltd. 42 -5.49% -2.76
Binani Industries Ltd. 46 -5.44% -1.97
Olectra Greentech Ltd. 23 -5.35% -1.96
Bombay Rayon Fashions Ltd. 13 -5.16% -2.07
Career Point Ltd. 85 -5.06% -1.96
Brigade Enterprises Ltd. 41 -5.04% -2.44
Siyaram Silk Mills Ltd. 13 ~4.82% -2.18
Shoppers Stop Ltd. 47 -4.80% -2.92
Titan Company Ltd. 32 —-4.78% -2.93
Byke Hospitality Ltd. 55 ~4.52% -2.76
Whirlpool of India Ltd. 27 -4.51% -2.48
Eclerx Services Ltd. 63 -4.48% -2.59
Puravankara Ltd. 41 —4.40% -2.20
Ambuja Cements Ltd. 23 -4.29% -3.26
Zodiac Clothing Co. Ltd. 14 ~4.27% -2.03
Orient Cement Ltd. 23 -4.19% -1.98
N B C C (India) Ltd. 41 ~4.07% -2.09
Sandesh Ltd. 58 ~-4.03% -2.28
Tata Consultancy Services Ltd. 62 -3.96% -3.11
Everest Industries Ltd. 23 -3.94% -1.96
Indian Hotels Co. Ltd. 55 -3.86% -1.97
I R B Infrastructure Developers Ltd. 42 -3.81% -2.31
Thomas Cook (India) Ltd. 79 -3.68% -2.36
Rallis India Ltd. 20 -3.53% -1.96
Maruti Suzuki India Ltd. 29 -3.33% -2.37
Hero Motocorp Ltd. 30 -2.69% -2.06
Omaxe Ltd. 41 -2.32% -3.28
Pfizer Ltd. 21 2.65% 2.10
(Continued)
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Table 1 (Continued)

Company NIC AR t-Stat
Power Grid Corpn. Of India Ltd. 35 2.93% 2.33
Procter & Gamble Hygiene & Health Care Ltd. 20 3.33% 2.65
I CRA Ltd. 70 3.38% 2.18
V S T Industries Ltd. 12 3.79% 2.09
Ipca Laboratories Ltd. 21 4.01% 2.00
Ceat Ltd. 22 4.10% 1.97
Engineers India Ltd. 42 4.18% 1.99
Suven Life Sciences Ltd. 21 4.61% 2.07
Torrent Pharmaceuticals Ltd. 21 4.67% 2.71
Natco Pharma Ltd. 21 5.02% 2.19
Sun Pharmaceutical Inds. Ltd. 21 5.42% 3.47
Ruchi Infrastructure Ltd. 52 6.09% 2.11
Gujarat Industries Power Co. Ltd. 35 6.47% 3.75
Dr. Reddy’S Laboratories Ltd. 21 6.51% 3.67
Accelya Solutions India Ltd. 62 6.83% 3.82
V A Tech Wabag Ltd. 28 6.90% 3.40
S T1India Ltd. 13 8.49% 2.62
Hanung Toys & Textiles Ltd. 13 10.31% 2.47
KSS Ltd. 77 30.53% 1.97
Figure 1. his graph shows the SIGNIFICANT ABNORMAL RETURNS:
signil;;c:::rzbr:::'::l‘sr:t::ns(:)n NIC DIVI S ION S
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tion was announced.
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Table 2 Event Study Results by NIC Divisions for 9 November 2016 This table reports the NIC
industry division-wise abnormal returns for the day after the announcement (first trading da
since the announcement). Each NIC division’s abnormal returns (AR) is calculated as such:

N
AR = 4> ARy, with the firm ARs aggregated by industry. Cumulative abnormal returns (CARs)
i=1

are calczjlated by adding up the industry ARs over 2 days (CAR (2)) and 5 days (CAR (5))

NIC AR t-Stat CAR (2) t-Stat CAR (5) t-Stat
1 -2.87% -1.98 -0.35% -0.16 -4.17% -1.06
2 -3.58% -1.30 -0.91% -0.24 -8.58% -1.37
5 0.53% 0.25 -1.00% -0.31 -3.73% -0.63
6 -1.16% -0.88 0.61% 0.32 2.08% 0.63
7 -1.31% -0.76 1.53% 0.63 -1.32% -0.33
8 -0.28% -0.15 -0.75% -0.25 ~7.42% -1.26
10 -1.63% -1.03 -0.70% -0.28 -7.67% -1.64
11 -2.17% -1.79 -1.41% -0.77 -7.26% -2.05
12 -0.29% -0.18 -1.75% -0.76 -9.03% -2.36
13 -1.78% -1.67 -0.71% -0.41 —6.55% -1.77
14 -2.19% -1.95 -1.81% -1.07 -5.78% -1.82
15 -0.36% -0.23 1.03% 0.42 -2.94% -0.68
16 -3.53% -1.53 -1.76% -0.51 -17.55% -2.99
17 -0.91% -0.63 -1.41% -0.60 -8.81% -1.76
19 —0.64% -0.68 -0.96% -0.69 -3.42% -1.28
20 -1.36% -1.60 -0.94% -0.70 -5.10% -1.78
21 0.80% 0.85 1.75% 1.16 -1.23% -0.41
22 -1.52% -1.54 -0.78% -0.49 -5.74% -1.73
23 -2.61% -3.13 -2.81% -2.19 -9.54% -3.57
24 -1.76% -1.74 0.42% 0.26 -5.38% -1.74
25 -1.67% -1.65 -0.85% -0.55 -3.73% -1.19
26 -1.87% -1.60 -0.22% -0.12 =3.77% -1.09
27 —0.64% -0.70 -0.32% -0.22 -5.30% -1.70
28 -0.93% -1.42 0.09% 0.09 —2.84% -1.42
29 -0.99% -1.09 -0.78% -0.56 ~7.45% -2.66
30 -1.39% -1.24 -1.48% -0.92 -2.38% -0.91
32 —2.47% -2.28 -3.75% -2.31 -9.02% -2.86
35 -0.94% -0.98 0.72% 0.48 2.45% 0.88
41 -5.12% -4.97 —4.69% -3.08 -7.83% -2.59
42 -2.36% —2.41 -0.67% -0.45 -3.48% -1.14
43 -1.55% -0.70 4.27% 1.25 -0.03% -0.01
45 -2.93% -1.81 =2.75% -1.33 =4.72% -1.44
46 -1.13% -1.04 -0.22% -0.14 -6.71% -2.19
47 —2.40% —2.24 -0.87% -0.52 -7.21% -2.14
49 -0.96% -0.83 0.01% 0.01 —2.43% -0.88
50 -0.29% -0.18 -0.02% -0.01 -2.17% -0.50
51 3.31% 1.32 4.01% 1.10 -2.03% -0.30
52 0.77% 0.88 1.21% 0.96 -0.66% -0.29
(Continued)
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Table 2 (Continued)

NIC AR t-Stat CAR (2) t-Stat CAR (5) t-Stat
53 -1.31% -0.41 0.21% 0.05 1.64% 0.22
55 -3.32% -2.81 -3.49% -1.91 -6.03% -1.83
56 -1.60% -0.72 -1.92% -0.63 —4.84% -0.90
58 -1.82% -1.61 -0.11% -0.07 -2.32% -0.86
59 -1.69% -1.34 -0.78% -0.41 ~4.79% -1.38
60 -0.47% -0.43 0.33% 0.21 -1.09% -0.39
61 -2.52% -2.38 -0.78% -0.52 -2.70% -0.96
62 -1.23% -1.39 -0.52% -0.37 -1.49% -0.52
63 -2.03% -1.76 -2.59% -1.49 -5.99% -1.97
70 -0.24% -0.24 0.84% 0.60 -0.87% -0.33
71 -1.80% -0.76 0.79% 0.23 -2.86% -0.47
73 -0.38% -0.18 0.28% 0.09 0.57% 0.10
77 4.75% 1.37 -0.68% -0.16 1.46% 0.22
79 -2.73% -1.77 -1.60% -0.72 -7.40% -1.89
82 0.26% 0.14 -0.81% -0.32 1.35% 0.33
85 -2.93% -1.63 -1.08% -0.40 -6.50% -1.35
86 0.04% 0.03 1.12% 0.68 -2.98% -0.95
93 -8.17% -4.72 -11.77% —4.41 -15.16% -3.22
94 -7.42% -2.23 -10.44% -2.27 -12.06% -1.50

Table 3 Non-parametric test results for the event study

NIC t (NP)
1 —2.08522
2 -1.53662
5 0.417852
6 —0.90466
7 -1.23722
8 -0.37742
10 -1.15675
11 -1.37106
12 -0.58337
13 -1.58895
14 -2.1123
15 -0.02032
16 -0.90962
17 -0.54329
19 0.06366
20 -1.36936
21 1.195314
22 -0.8124
23 -3.17909

(Continued)
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NIC t (NP)
24 -1.46317
25 —-1.80642
26 —-1.2449
27 -0.43138
28 -1.31039
29 -0.93243
30 -1.81595
32 -1.20953
35 -0.98155
41 —3.49994
42 -2.1322
43 -1.08436
45 -1.99921
46 -1.38697
47 —-2.46145
49 —-0.97038
50 -0.48038
51 1.104465
52 1.377837
53 -0.53916
55 —-3.06448
56 -1.17268
58 -1.75476
59 -1.65618
60 -0.26941
61 -1.50597
62 -1.37105
63 -0.98551
70 0.327961
71 -1.01462
73 0.161264
77 -0.43709
79 -1.93781
82 0.242624
85 -1.72336
86 0.302535
93 —-1.25404
94 -1.71185

Notes: This table provides the non-parametric t-statistic for the industry divisions’ abnormal
returns on 9 November 2016. The t(NP) is calculated by ranking the ARy for each industry
and compared to the average rank over the estimation window. The difference is then
divided by the standard deviation of the average rank to generate the non-parametric t(NP)
statistic. The rule of thumb is that a t(NP) value less than -2 implies a significant and

negative abnormal return.
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prior to demonetisation, and & indicates the change in the long-term systematic risk of the
industry after demonetisation.

Tt — Fge = 80 + 8f [Fmt — Te] + OF [Tt — Te] * SD + 57 (SD) + & (14)
The next section provides the results of the event study analysis as well as systematic risk.

4. Findings

Our study analyzed the impact of demonetisation on firms listed in the NSE. The first portion of the
analysis was an event study, with an event window of six days before and after the announce-
ment. Firm and industry level abnormal returns were examined in the day following the announce-
ment, as well as the subsequent days in the event window. Results showed persistent and negative
abnormal returns in several sectors, most of whom were reliant on cash for operations or revenue.
The second portion of the analysis examined whether the effect on abnormal returns extended to
the systematic risk levels of industries. Regression models were used to examine the short-term
and long-term impact on systematic risk due to demonetisation. Our analysis discovered statisti-
cally significant impacts on systematic risk of industries due to demonetisation, with several
industries experiencing an increase in their risk levels in the short run.

4.1. Abnormal returns

On the day following the demonetisation announcement, our event date 9 November 2016,
several firms experienced significant abnormal returns. Seventy-eight firms had negative abnormal
returns while 20 firms showed positive abnormal returns (Table 1). Firms with significant negative
abnormal returns were mainly from the construction and civil engineering divisions, followed by
manufacturing and wholesale trade divisions. As for positive abnormal returns, most firms
belonged to the manufacturing of pharmaceuticals and power supply divisions. Our findings
supported the predictions made by the RBI regarding the specific effect demonetisation would
bring to construction and its related sectors. The non-parametric tests support the results of the
parametric analysis (Table 3).

An examination of the industry level abnormal returns showed 11 sectors that were adversely
affected immediately after demonetisation (Figure 1). Manufacturing industries relating to apparel
and non-metallic products, construction and civil engineering industries, retail trade (except motor
vehicles and motorcycles), telecommunications, sports and membership organizations were all
adversely affected the day after the announcement. In order to examine whether the abnormal
returns were persistent in the days following demonetisation, we examined the cumulative
abnormal returns (CARs) for two and five days after demonetisation. We find that the construction
of buildings division had abnormal returns of—5.12% (t = —4.97), which supports the results of
Betala (2017), Sharma (2017) as well as Pervez and Khan (2017). Three industry divisions that had
significant and negative abnormal returns until two and five days after demonetisation were
manufacturing of non-metallic and mineral products (Division 23), construction of buildings
(Division 41), which confirms the findings of both Sinha (2016) and Joshi (2017) who both predicted
an extreme response from the construction and real estate sectors, as well as sports activities and
amusement and recreation activities (Division 93). The full results for industry level impacts of
demonetisation are reported in Table 2.

4.2. Systematic risk

Our second set of analyses sought to understand whether demonetisation significantly altered the
systematic risk of the industries in our sample. We found that the short-term systematic risk of
industries was significantly affected by demonetisation in the short run. Of the 22 industry
divisions that had their systematic risk affected due to demonetisation, 12 sectors showed an
increase in their short-term systematic risk levels (Table 4, columns 3 and 4). For instance, Division
1’s systematic risk before demonetisation was 1.352 (t = 17.77), but it rose to 1.692 (t = 2.40) after
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Table 4. Regression analysis: Short-term systematic risk by NIC division: This table presents the
estimation results of for the following model: 7y — 7 = @1 + 8] [Frnt — 7] + 67 [Fnt — 7] * D + &
Each industry level returns at a given time are examined against the market risk premium

(6,1 [Fmt — T#]), as well as the premium interacted with a dummy variable that takes the value of]
1 on the event date (9 November 2016) and 0 otherwise (6,2 [Fmt — T] % D). 6,1 shows the sys-
tematic risk prior to the announcement, and shows the change in the systematic risk post the
announcement. Robust t-statistics are provided in parentheses below the coefficients

NIC o} 8 8;
1 -0.0004896 1.352324 1.692763
(-0.68) (17.77) (2.40)
2 0.0001977 1.296495 2.109698
(0.12) (7.13) (1.25)
5 0.0011369 0.9852296 —.3342043
(0.84) (6.88) (-0.25)
6 0.0004658 1.121978 0.7135235
0.73) (16.62) (1.14)
7 0.0012614 1.140902 0.6879757
(131) (11.19) (0.73)
8 0.0002588 1.435455 01118705
(0.26) (13.53) (0.11)
10 0.0012698 1.278018 0.9205489
(3.71) (35.11) (2.74)
11 0.0000728 1.034391 1.244067
(0.13) (17.07) (2.22)
12 0.0006365 0.8962089 0.1722633
(0.69) (9.09) (0.19)
13 0.0008889 1.261085 1.001566
(3.10) (41.33) (3.59)
14 —0.0002255 1.234959 1.257866
(-0.43) (22.42) (2.47)
15 —0.0012026 1.2889 0.1930588
(-1.72) (17.30) (0.28)
16 0.0021039 1.125196 1.9423
(1.63) (8.20) (1.53)
17 0.0018353 (3.00) 1.145715 (17.46) 0.4171129
(0.70)
19 0.0012175 (3.07) 1.122342 (26.60) 0342344
(0.88)
20 0.0008834 (4.61) 1.191678 (58.52) 0.764759
(4.06)
21 —0.0001565 1.138415 (46.75) —-0.5313513
(-0.68) (-2.36)
22 0.0012719 (3.77) 1.197226 (33.36) 0.8644939
(2.62)
23 0.0007987 1.196964 (45.50) 1.493945
(3.23) (6.15)
24 0.0007464 1.263448 (44.37) 0.9857439
(2.79) (3.76)
25 0.0001941 (0.44) 1.246938 (26.85) 0.9907544
(2.31)
26 -0.0004865 1.247467 (21.86) 1.156603
(-0.90) (2.19)

(Continued)
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Table 4. (Continued)

NIC O, 8, 8?
27 0.0006473 (2.26) 1.296229 0.3192536
(42.56) (1.13)
28 -0.0001414 1.108439 (45.98) 0.5146757
(-0.62) (2.31)
29 0.0007087 (2.69) 1.378393 (49.16) 0.5037042
(1.94)
30 0.000401 1.291921 (23.15) 0.8328
(0.76) (1.61)
32 -0.0007464 1.142681 (20.71) 1.433216
(=1.44) (2.82)
35 0.0005902 (1.38) 0.9528601 (20.94) 0.5528334
(1.32)
41 -0.0000543 1.258965 (31.78) 3.06497
(-0.15) (8.37)
42 0.0000368 (0.15) 1.435776 (54.86) 1.395335
(5.77)
43 0.0006935 (0.70) 1.509597 (14.30) 0.8860119
(0.97)
45 0.0002034 (0.21) 0.482626 1.798718
(4.79) (1.94)
46 0.0000327 (0.07) 1.205461 (24.32) 0.6561652
(1.41)
47 0.0000548 (0.12) 1.220712 (24.84) 1.38321
(3.04)
49 -0.0000541 0.7547566 (10.81) 0.5513134
(-0.08) (0.85)
50 -0.0012063 1.300837 (13.33) 0.1378073
(-1.31) (0.15)
51 -0.0011104 1.54142 -2.151979
(-0.80) (10.49) (-1.58)
52 —0.0002297 1.154017 (25.49) —0.500394
(-0.54) (-1.20)
53 —0.0002458 1.541777 0.864052
(-0.12) (7.34) (0.44)
55 0.0003517 (0.77) 1.107042 (22.72) 1.967594
(4.39)
56 -0.0021146 1.190554 0.9633874
(-1.51) (8.01) (0.70)
58 0.000751 0.7872935 (11.70) 1.102105
(1.19) (1.78)
59 0.0004665 (0.78) 1.186839 (18.58) 0.9771948
(1.65)
60 0.0007497 (1.30) 1.259298 (20.52) 0.2398326
(0.42)
61 —0.0002927 1.042101 (20.85) 1.496886
(-0.62) (3.25)
62 —0.0001276 1.103721 (35.69) 0.7176711
(~0.44) (2.51)
63 0.0001441 (0.23) 1.45966 1.187212
(22.10) (1.94)
(Continued)
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NIC o, 6 &
70 -.0002202 0.950067 0.1017639
(-0.38) (15.47) (0.18)
71 0.0005202 (0.39) 1.881884 1.080588
(13.41) (0.83)
73 0.0000667 1.595465 (12.02) 0.2077823
(0.05) (0.17)
77 0.0012643 (0.59) 1.049809 -2.821212
(4.65) (-1.36)
79 —0.0007451 1.243874 (12.63) 1.571869
(-0.80) (1.73)
82 —0.0006164 0.7382433 -0.0867381
(-0.51) (5.74) (-0.07)
85 -0.0012003 1.374935 (14.50) 1.736009
(-1.35) (1.98)
86 -0.0002166 1.061077 (16.10) -0.0712622
(-0.35) (-0.12)
93 0.0003626 (0.37) 1.145244 4931724
(10.88) (5.07)
94 0.0012281 (0.61) 1.660254 4445764
(7.70) (2.23)

demonetisation. In addition, six of the sectors that experienced an increase in systematic risk also
had significant and negative abnormal returns immediately after demonetisation (Figure 2).

When examining whether or not the shock from demonetisation affected the systematic risk in
the long run, we first studied its impact on the intercept of the CAPM (Table 5). Several industries
exhibited a downward shift in their intercept, suggesting that demonetisation announcement
could have had a longer-term impact on stock returns of industries. Once again, we observed
the same group of industries in Figure 2 amongst those with a lower intercept after demonetisa-
tion. Table 6 (columns 3 and 4) provides the results of the long-term impact on systematic risk. The
industries in our sample experienced a significant change in their levels of systematic risk in the
long run. However, when compared to their pre-demonetisation risk levels, only one industry
division (Division 16—Manufacture of wood and products of wood and cork, except furniture;
manufacture of articles of straw and plaiting materials) experienced an increase in its long-term
systematic risk.

Overall, our sample showed strongly negative reactions to demonetisation, through lower
abnormal returns at firm and industry levels and significant alteration in systematic risk at the
industry level. The adverse impact that demonetisation had on real estate and construction-
related industries, as well as cash driven industries is consistent across our findings. Division 23,
manufacturing of non-metallic and mineral products, contains firms that deal with the production
of concrete, cement, plaster and lime, which are raw materials used for construction-related
activities. Division 41, the construction of buildings, constituted firms that handled contractual or
fee-based construction, maintenance and assembly of prefabricated constructions. This persistent
and focused impact of our findings echoes the conclusions made by Dharmapala and Khanna
(2018) and Raza and Munir (2020). However, our findings contradict those of Upadhyay and
Suvarna (2018), as well as Sunil and Shenoy (2017), who found no stock market impact due to
demonetisation. With a broader sample of firms, and industry grouping using a different set of
criteria, our results showed significant impact on stock prices and systematic risk of listed firms.
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Figure 2. This graph shows a
comparison of pre and post
demonetisation systematic risk
levels in the short run. Notes:
SysRisk_Before is the systema-
tic risk of the given NIC indus-
try division prior to
demonetisation being
announced, and SysRisk_After
is the systematic risk of the
given NIC industry division
after demonetisation. Only NIC
divisions that showed a statis-
tically significant change in
systematic risk are displayed
here.

Significant Short term Systematic Risk: NIC Divisions
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Interestingly, Division 93, which contains sports clubs, amusement parks, sports events and
related operations, also performed poorly after demonetisation. Other industries such as retail
trade, telecommunications, textiles/wearing apparel are all known to involve significant amounts
of labour, which could mean cash payments for employees and cash-based revenue. As a cash
shortage gripped the economy following demonetisation, it could be possible that consumer
spending on events and recreational activities declined or were postponed.

5. Conclusion

The surprise announcement demonetizing the 500- and 1000-rupee notes created a sudden
shortage of cash across India. Our paper focused on testing for the presence of abnormal returns
as well as any changes in the systematic risk of stocks since the demonetisation announcement.
Our sample consisted of 1,054 firms across 57 NIC divisions. Event study results showed a strong
negative response from construction and real estate industry divisions, as well as retail trade,
jewellery and agriculture. Further analysis of systematic risk complemented the results of the
event study, with the same industry divisions experiencing a short-run increase in their systematic
risk. The above findings confirmed that of prior literature, as well as initial reports by RBI and the
Economic Survey, that demonetisation had an adverse effect on major portions of the economy,
including specific sectors and listed firms. Our study also contradicted the findings of some studies
which do not find any significant stock market impact of demonetisation. To the best of our
knowledge, an analysis using such a large sample of listed firms, as well as exploring their
systematic risk has not yet been addressed by existing studies.

To sum up, we find that demonetisation had a significant and negative impact on the stock
prices of several firms and sectors. The sectors in question experienced an increase in their
systematic risk levels in the short run, signaling a structural break in their stock prices due to
demonetisation and its associated money supply shortage. While a significant impact on short-run
systematic risk was observed for several sectors with negative abnormal returns, long-run impact
was not evidenced. However, as the deadline for notes exchange and declaration is 30 December
2016, it is very much possible that money supply levels continued to fluctuate for a period of time
outside our analysis window. In addition, the delay in the distribution of new notes also increased
the liquidity vacuum for consumers and businesses. It could be possible that stock returns of
certain sectors may be affected after some time, especially around earnings period following
demonetisation. Even though the immediate response of several of the cash driven sectors is
negative, we expect that decline in spending by consumers could affect other industries as well, for
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Table 5 Regression analysis: CAPM Intercept: This table provides the results of the test of the
CAPM intercept, estimated using the model: 7y — f = @, + Q] [fmt — Tr] + 02D + &; a? determines

whether a statistically significant shift in the industry’s intercept has occurred after demo-

netisation was announced. Robust t-statistics are provided in parentheses

NIC @, al oD
1 -0.0004896 1.352324 -0.0277551
(-0.68) (17.77) (-2.40)
2 0.0001977 1.296495 -0.0345912
(0.12) (7.13) (-1.25)
5 0.0011369 0.9852296 0.0054797
(0.84) (6.88) (0.25)
6 0.0004658 1.121978 -0.0116991
(0.73) (16.62) (-1.14)
7 0.0012614 1.140902 (11.19) -0.0112803
(1.31) (-0.73)
8 0.0002588 1.435455 (13.53) -0.0018343
(0.26) (-0.11)
10 0.0012698 1.278018 (35.11) -0.0150936
(3.71) (=2.74)
11 0.0000728 1.034391 (17.07) -0.0203981
(0.13) (-2.22)
12 0.0006365 0.8962089 (9.09) -0.0028245
(0.69) (-0.19)
13 0.0008889 1.261085 (41.33) -0.016422
(3.10) (-3.59)
14 -0.0002255 1.234959 (22.42) -0.0206243
(-0.43) (-2.47)
15 -0.0012026 1.2889 (17.30) -0.0031654
(-1.72) (-0.28)
16 0.0021039 1.125196 -0.0318465
(1.63) (8.20) (-1.53)
17 0.0018353 1.145715 (17.46) 0.0018353
(3.00) (3.00)
19 0.0012175 1.122342 (26.60) -0.0056132
(3.07) (-0.88)
20 0.0008834 1.191678 (58.52) -0.0125392
(4.61) (~4.06)
21 -0.0001565 1.138415 (46.75) 0.0087122
(-0.68) (2.36)
22 0.0012719 1.197226 -0.0141745
(3.77) (33.36) (-2.62)
23 0.0007987 1.196964 (45.50) -0.0244952
(3.23) (-6.15)
24 0.0007464 1.263448 (44.37) -0.0161626
(2.79) (=3.76)
25 0.0001941 1.246938 (26.85) -0.0162447
(0.44) (-2.31)
26 ~0.0004865 1.247467 -0.018964
(-0.90) (21.86) (-2.19)
27 0.0006473 1.296229 (42.56) -0.0052346
(2.26) (-1.13)
(Continued)
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Table 5 (Continued)

NIC [0 al a?D
28 -0.0001414 1.108439 (45.98) —0.0084388
(-0.62) (-2.31)
29 0.0007087 1.378393 (49.16) —0.0082589
(2.69) (-1.94)
30 0.000401 1.291921 (23.15) -0.0136548
(0.76) (-1.61)
32 -0.0007464 1.142681 (20.71) —0.0234994
(-1.44) (-2.82)
35 0.0005902 0.9528601 (20.94) -0.0090644
(1.38) (-1.32)
41 -0.0000543 1.258965 (31.78) -0.0502542
(-0.15) (-8.37)
42 0.0000368 1.435776 (54.86) —0.0228783
(0.15) (=5.77)
43 0.0006935 1.509597 (14.30) -0.0145273
(0.70) (-0.91)
45 0.0002034 0.482626 (4.79) —0.0294923
(0.21) (-1.94)
46 0.0000327 1.205461 (24.32) -0.0107587
(0.07) (-1.41)
47 0.0000548 1.220712 (24.84) -0.0226795
(0.12) (-3.04)
49 -0.0000541 0.7547566 (10.81) -0.0090395
(-0.08) (-0.85)
50 -0.0012063 1.300837 (13.33) -0.0022595
(-1.31) (-0.15)
51 -0.0011104 1.54142 (10.49) 0.0352845
(-0.80) (1.58)
52 -0.0002297 1.154017 (25.49) 0.0082046
(=0.54) (1.20)
53 —0.0002458 1.541777 (7.34) -0.0141673
(-0.12) (-0.44)
55 0.0003517 1.107042 (22.72) -.0322613
(0.77) (-4.39)
56 -0.0021146 1.190554 (8.01) -0.015796
(-1.51) (-0.70)
58 0.000751 0.7872935 (11.70) -0.0180704
(1.19) (-1.78)
59 0.0004665 1.186839 (18.58) -0.0160224
(0.78) (-1.65)
60 0.0007497 1.259298 (20.52) -0.0039324
(1.30) (-0.42)
61 -0.0002927 1.042101 (20.85) —0.0245434
(-0.62) (-3.25)
62 -0.0001276 1.103721 (35.69) -0.0117672
(—0.44) (=2.51)
63 0.0001441 1.45966 (22.10) -0.0194659
(0.23) (-1.94)
70 -0.0002202 0.950067 (15.47) -0.0016686
(-0.38) (-0.18)
(Continued)
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NIC @, af oD

71 0.0005202 1.881884 (13.41) -0.0177177
(0.39) (-0.83)

73 0.0000667 1.595465 (12.02) -0.0034069
(0.05) (-0.17)

77 0.0012643 1.049809 (4.65) 0.0462574 (1.36)
(0.59)

79 -0.0007451 1.243874 (12.63) -0.0257728
(-0.80) (-1.73)

82 -0.0006164 0.7382433 (5.74) 0.0014222
(-0.51) (0.07)

85 -0.0012003 1.374935 (14.50) -0.0284641
(-1.35) (-1.98)

86 -0.0002166 1.061077 (16.10) 0.0011684
(-0.35) (0.12)

93 0.0003626 1.145244 (0.000) -0.080862
(0.714) (=5.07)

94 0.0012281 1.660254 (7.70) -0.0728941
(0.61) (-2.23)

Table 6 Regression analysis: Long-term systematic risk: This table provides the results from
estimation of the model: 7, — 7 = 8 + 8| [Fmt — 1] + &} [Fmt — F#] * SD + &, (SD) + &. The long-term
changes to systematic risk are measured using 57 which is interacted with SD, a structural

dummy variable that takes the value of 1 after the event date, and 0 otherwise. §; represents

the systematic risk prior to demonetisation, and &; represents the change in the systematic
risk level after demonetisation. Robust t-statistics are provided in parentheses

NIC S0 8 8 s

1 -0.0004518 1.310165 0.6460305 0.0005271
(-0.62) (16.44) (2.20) (0.10)

2 0.0003607 1.217162 (6.40) 1.007284 -0.0018077
(0.21) (1.44) (-0.15)

5 0.0013055 0.9957951 (6.65) —0.4122334 —0.0092152
(0.96) (-0.75) (-0.96)

6 0.0003276 1.122836 (15.88) 0.2376493 0.005621
(0.51) (0.97) (1.24)

7 0.0013855 1.06173 (9.99) 0.9612053 0.0025253
(1.43) (2.46) (0.37)

8 0.0005398 1.396578 (12.58) 0.1388971 —0.0094166
(0.53) (0.34) (-1.32)

10 0.0013938 1.223483 0.6367199 —0.0009542
(4.03) (32.13) (4.55) (-0.39)

11 0.0002268 0.9768379 (15.41) 0.6591361 -0.0026194
(0.39) (2.82) (-0.64)

12 0.0009846 0.9078851 (8.84) -0.6506546 -0.0192107
(1.05) (-1.72) (-2.91)

13 0.0010452 1.212777 (37.96) 0.5024182 —0.0035487
(3.61) (4.30) (-1.73)

14 —0.0000685 1.184808 (20.56) 0.5531852 —0.0037063
(-0.13) (2.61) (-1.00)

15 -0.0011079 1.269776 (16.27) 0.1408137 —0.0026822
(-1.56) (0.49) (-0.54)

(Continued)
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Table 6 (Continued)

NIC 6o 5} 5/2 5,3
16 0.0026389 0.9561425 (6.70) 1.696756 -0.0089449
(2.03) (3.23) (-0.98)
17 0.0021789 1.062967 0.6383332 -0.0074697
(3.52) (15.47) (2.59) (=1.74)
19 0.0012968 1.096704 (24.83) 0.2632969 -0.0013455
(3.23) (1.62) (-0.47)
20 0.0010388 1.146126 (53.80) 0.4580039 -0.0033792
(5.36) (5.84) (=2.47)
21 -0.0000861 1.113804 (43.68) 0.2005856 0.0004505
(-0.37) (2.14) (0.28)
22 0.0014736 1.149698 (30.62) 0.420915 -0.005643
(4.32) (3.06) (-2.34)
23 0.0010758 1.129204 (41.12) 0.6374028 -0.007932
(4.31) (6.32) (-4.50)
24 0.0009157 1.210132 (40.60) 0.5554782 -0.003465
(3.38) (5.09) (-1.82)
25 0.0003012 1.227642 0.1817043 -0.0046023
(0.68) (25.24) (1.02) (-1.47)
26 -0.0004299 1.211851 (20.28) 0.4932242 -0.0003068
(-0.79) (2.23) (-0.08)
27 0.0008406 1.24225 (39.01) 0.4878162 -0.003462
(2.90) (4.16) (-1.69)
28 -0.0000695 1.078766 (42.75) 0.3397258 -0.0007678
(-0.30) (3.67) (-0.48)
29 0.0009816 1.304561 (44.58) 0.6587592 -0.0052899
(3.69) (6.12) (-2.82)
30 0.0004386 1.290869 (22.08) 0.0190536 -0.0031557
(0.83) (0.09) (-0.84)
32 -0.0004857 1.104371 (19.13) 0.2534987 -0.0105753
(-0.92) (1.20) (-2.86)
35 0.0004344 0.9427838 (19.80) 0.4009935 0.008107
(1.00) (2.30) (2.66)
41 0.0000827 1.209292 (29.10) 0.7028334 -0.0058237
(0.22) (4.60) (-2.18)
42 0.0000757 1.405043 (51.26) 0.4654457 -0.0004559
(0.30) (4.62) (-0.26)
43 0.0006215 1.442598 (13.09) 1.090057 0.0105071
(0.62) (2.69) (1.48)
45 0.0003252 0.4981889 (4.71) -0.2568548 -0.0109197
(0.34) (-0.66) (-1.62)
46 0.0002783 1.147594 (22.13) 0.4910977 -0.0061845
(0.59) (2.56) (-1.85)
47 0.0002625 1.161468 (22.61) 0.6150773 -0.0053283
(0.56) (3.25) (-1.61)
49 -0.0000156 0.7367368 (10.07) 0.2317128 -0.0006073
(-0.02) (0.86) (-0.13)
50 -0.001068 1.278193 (12.50) 0.1225224 -0.0043385
(-1.15) (0.33) (-0.66)
51 -0.0008717 1.522185 (9.86) -0.2302902 -0.0059355
(-0.62) (-0.41) (-0.60)
52 -0.0001843 1.140106 (24.03) 0.0904509 0.0003242
(-0.43) (0.52) (0.11)
(Continued)
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NIC o 5 8 s
53 —0.0003909 1.606464 (7.30) -0.6220052 -0.0022778
(-0.20) (-0.77) (-0.16)
55 0.0004619 1.087784 (21.28) 0.2428996 -0.006434
(1.00) (1.30) (-1.97)
56 —0.0019736 1.175113 (7.54) 0.0775955 -0.006762
(-1.39) (0.14) (-0.68)
58 0.0007458 0.7644667 (10.84) 0.3986215 0.0012732
(1.16) (1.54) (0.28)
59 0.0006486 1.132496 (16.95) 0.5545097 —0.0039932
(1.07) (2.26) (-0.93)
60 0.0008102 1.22684 (19.10) 0.3772595 0.0006241
(1.39) (1.60) (0.15)
61 —0.0003056 1.017159 (19.42) 0.4655004 0.0012148
(-0.64) (2.42) (0.36)
62 -0.0001168 1.093507 (33.76) 0.1759839 —0.0004674
(-0.40) (1.48) (-0.22)
63 0.0002978 1.448478 (20.94) 0.0163621 —0.0083074
(0.47) (0.06) (-1.87)
70 -0.0002145 0.9024873 (14.05) 0.6549581 0.0054956
(-0.37) (2.77) (1.33)
71 0.0005306 1.85441 (12.60) 0.4399252 (0.81) 0.0010937
(0.4:0) (0.12)
73 —4.85e-06 1.58496 (11.40) 0.2628209 0.0045575
(-0.00) (0.51) (0.51)
77 0.0016664 1.158286 (4.91) —2.247672 —0.0284474
(0.78) (=2.60) (-1.89)
79 —0.0005744 1.195126 (11.60) 0.5369133 -0.0051071
(-0.61) (1.42) (-0.77)
82 —0.0006881 0.7804918 (5.80) -0.4853618 —0.0015465
(-0.56) (-0.98) (-0.18)
85 -0.0010164 1.327795 (13.37) 0.5073102 -0.0062477
(-1.13) (1.39) (-0.98)
86 -0.0001154 1.02368 (14.85) 0.3648299 —0.0002731
(-0.18) (1.44) (-0.06)
93 0.0005827 1.142215 (10.26) 0.0717328 -0.0189744
(0.58) (0.17) (-2.65)
94 0.0014543 1.651334 (7.26) 0.1100636 -0.0177198
(0.70) (0.13) (-1.21)

the next half yearly period. For example, services sector, especially those that involve hospitality,
leisure, etc. could experience a decline in the medium term.

With an evolving financial system, the relationship between monetary shocks and asset prices is
of increasing importance. The strong response of the stocks in our sample to demonetisation
indicates a significant presence of the asset price channel of transmission, helping add to the
empirical literature which examines monetary policy transmission. Our results also contribute to
empirical research that uses event studies to scrutinize the impact of shocks on financial markets,
especially those in the Asia Pacific, by investigating a unique corrective action that will have long-
term consequences to a major Asian economy. Also, we were able to identify industry divisions
that were significantly impacted by this action, which could assist policymakers in keeping track of
vulnerabilities in the case of future surprise actions. In addition, investors and fund managers can
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adjust their market positions and portfolios with this knowledge about industry characteristics and
their response to policy shocks. Future research could examine each of the sectors more deeply to
understand the sources and magnitude of heterogeneity among industries, especially in the case

of policy surprises.
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Appendix A. Sample details

Div. Division Name No. of
No. Firms
1 Crop and animal production, hunting and related service activities 10
2 Forestry and logging 1
5 Mining of coal and lignite 1
6 Extraction of crude petroleum and natural gas 4
7 Mining of metal ores 2
8 Other mining and quarrying 5
10 Manufacture of food products 42
11 Manufacture of beverages 12
12 Manufacture of tobacco products 3
13 Manufacture of textiles 57
14 Manufacture of wearing apparel 14
15 Manufacture of leather and related products 4
16 Manufacture of wood and products of wood and cork, except furniture; manufacture of 4
articles of straw and plaiting materials
17 Manufacture of paper and paper products 17
19 Manufacture of coke and refined petroleum products 15
20 Manufacture of chemicals and chemical products 97
21 Manufacture of pharmaceuticals, medicinal chemical and botanical products 60
22 Manufacture of rubber and plastics products 39
23 Manufacture of other non-metallic mineral products 46
24 Manufacture of basic metals 67
25 Manufacture of fabricated metal products, except machinery and equipment 20
26 Manufacture of computer, electronic and optical products 15
27 Manufacture of electrical equipment 45
28 Manufacture of machinery and equipment N.E.C. 42
29 Manufacture of motor vehicles, trailers and semi-trailers 44
30 Manufacture of other transport equipment 8
32 Other manufacturing 14
35 Electricity, gas, steam and air conditioning supply 15
41 Construction of buildings 31
42 Civil engineering 58
43 Specialized construction activities 4
(Continued)
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Div. Division Name No. of
No. Firms
45 Wholesale and retail trade and repair of motor vehicles and motorcycles 2
46 Wholesale trade, except of motor vehicles and motorcycles 63
47 Retail trade, except of motor vehicles and motorcycles 16
49 Land transport and transport via pipelines 4
50 Water transport 5
51 Air transport 2
52 Warehousing and support activities for transportation 14
53 Postal and courier activities 1
55 Accommodation 16
56 Food and beverage service activities 1
58 Publishing activities 6
59 Motion picture, video and television programme production, sound recording and music 12
publishing activities
60 Broadcasting and programming activities 7
61 Telecommunications 16
62 Computer programming, consultancy and related activities 49
63 Information service activities 7
70 Activities of head offices; management consultancy activities 10
71 Architecture and engineering activities; technical testing and analysis 2
73 Advertising and market research 2
77 Rental and leasing activities 5
79 Travel agency, tour operator and other reservation service activities 2
82 Office administrative, office support and other business support activities 1
85 Education 5
86 Human health activities 6
93 Sports activities and amusement and recreation activities 3
94 Activities of membership organizations 1
Total firms in the sample 1,054
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Appendix B. Descriptive statistics: Below is the descriptive statistics for the full sample of
firms, sorted by NIC industry divisions, for the estimation window, from 3 November 2015
to 30 October 2016.

NIC Name N Mean SD | Skew | Kurt
1 Crop, animal production, hunting and related 10 | -0.072% | 0.038 | 0.806 5.404
2 ‘ Forestry and logging 1 | -0.006% . 0.031 | 0.513 8.460
5 Mining of coal and lignite 1| 0.107% | 0.021 | 0.246 0.709
6 Extraction of crude petroleum and natural gas 4 0.032% | 0.023 | 0.186 2.423
7 Mining of metal ores 2| 0.111% | 0.024 | 0.374 6.526
8 ‘ Other mining and quarrying 51 0.010% . 0.038 | -0.082 6.033
10 | Food products 42 | 0.110% | 0.038 | 0.760 3.982
11 | Beverages 12 | -0.010% | 0.033 | 0.928 7.414
12 | Tobacco products 3| 0.050% | 0.027 | -0.214 9.464
13 Textiles 57| 0.080% 0036 0478 4991
14 | Wearing apparel 14 | -0.040% | 0.033 | 0.814 6.477
15 Leather and leather products 4 1 -0.130% | 0.026 | 0.900 6.122
16 | Wood and wood products 41 0.190% | 0.043 | 0.606 3.927
17 | Paper and paper products 17 0.170% 0041 0536 | 13.269
19 | Coke and refined petroleum products 15| 0.110% | 0.027 | 0.919 7.071
20 | Chemicals and chemical products 97 | 0.070% | 0.032 | 0.641 8.665
21 Pharmaceuticals, medicinal chemical and botanical 60 | -0.020% | 0.030 | 0.718 6.472
products
22 Rubber and plastics products 39 | 0.130% | 0.035 | 0.707 5.873
23 | Other non-metallic mineral products 46 | 0060% 0029 | 0499 | 6448
24 | Basic metals 67 | 0.060% | 0.037 | -0.321 | 28.848
25 Fabricated metal products machinery and equipment 20 | 0.000% | 0.033 | 0.809 5.183
26 | Computer, electronic and optical products 15| 0.040% | 0.033 | 0.839 5.848
27 Electrical equipment 45| 0.050%  0.033 | 4187 | 187.750
28 | Machinery and equipment n.e.c. 42 | -0.030% | 0.026 | 0.807 6.338
29 Motor vehicles, trailers and semi-trailers 44 1 0.050% | 0.031 | 0.779 6.163
30 | Other transport equipment 8 | 0.020% | 0.027 | 0.337 9.468
32 | Other manufacturing 14| -0.090% 0033 | 0445 | 4292
35 | Electricity, gas, steam and air conditioning supply 15| 0.050% | 0.028 | 0.683 6.284
41 Construction of buildings 31 | -0.040% | 0.035 | 0.372 6.954
42 Civil engineering 58 | -0.020% | 0.033 | 0.751 6.089
43 | Specialized construction 4| 0050% 0035 1552 6.941
45 | Wholesale and retail trade and repair of motor vehicles 2| 0.010%  0.022 | 1.484 | 11.626
and motorcycles
46 | Wholesale trade, except of motor vehicles and 63 -0.010% 0060  0.105 72.021
motorcycles
47 Retail trade, except of motor vehicles and motorcycles 16 | -0.010% | 0.032 | 0.880 6.475
(Continued)
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NIC Name N Mean SD | Skew | Kurt

49 ‘ Land transport and transport via pipelines 4 | -0.020% . 0.022 | -0.667 | 13.544
50 | Water transport 5 -0130% 0035 0434 7.049
51 Air transport 2 | -0.110% | 0.034 | 0.413 3.869
52 | Warehousing and support activities for transportation 14 | -0.030% | 0.028 | 0.435 6.246
53 Postal and courier activities 1| -0.040% | 0.040 | -0.110 4.557
55 | Accommodation 16 0010% 0031 0854 6052
56 | Food and beverage service activities 1 -0.230% | 0.024 | -1.160 | 11.179
58 Publishing activities 6 | 0.060% | 0.026 | 1.154 6.922
59 | Motion picture, video, music and television program 12 | 0.030% | 0.035 | 0.336 8.743

production
60 Broadcasting and programming 7| 0.060% | 0.027 | 0.777 6.431
61 Telecommunications 16 | —0.050% | 0.026 | -1.027 2.719
62 | Computer programming, consultancy and related 49 | -0.030%  0.034 | 0.592 7.502
63 Information services 7 | —0.010% | 0.030 | 0.389 6.055
70 Head offices and management consultancy 10 | -0.030% | 0.031 | =2.777 | 78.884
71 | Architecture and engineering activities 2| 0.030%  0.035| 0.620 4.310
73 Advertising and market research 2| -0.010% | 0.032 | 0952 4.945
77 | Rental and leasing 5 0.660% 0.076 | 0.051 7.066
79 | Travel agency, tour operator and reservations 2 | -0.100% | 0.024 | -0.567 5.220
82 | Office administrative, office support and other business 1 -0.070% 0024  -0.878 6.319
support

85 | Education 5| -0.140% | 0.035 | 0.394 5.515
86 | Human hedlth 6 -0.030% 0026 1048  6.266
93 | Sports activities, amusement and recreation 31 -0.010% | 0.030 | -0.022 7.497
94 | Membership organization 1| 0.080% | 0.037 | 0.706 2.669
All Al 1054 | 0.024% | 0.035 | 0.261 | 49.336
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