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Abstract

We study the impact of price bands in the Indian capital markets and following the methodology of Kim and Rhee
(1997) we do not find evidence in support of the volatility spillover hypothesis. Our evidence suggests that price
limits does not hinder the price discovery process and may play an important role in reducing the volatility of stock
prices in the emerging markets like India.

Keywords: price limits, price bands, volatility spillover hypothesis
1. Introduction

Stock Market crashes around the world had been frequent across the world. The 1987 crash in the United States and
the East Asian financial crisis of 1997 have made stock exchanges and regulators sit up and look at ways to reduce
volatility and avoid recurrence of such steep fall in price of securities by incorporating appropriate market
stabilization mechanisms. Circuit breakers and price limits are the most frequently used mechanisms by stock
exchanges to control volatility. The popularity of these measures can be gauged from the fact that price limits (or
Price Bands) are common in many non-US equity markets including Austria, Belgium, France, Greece, India, Italy,
Japan, Korea, Malaysia, Mexico, Netherlands, Spain, Switzerland, Taiwan, and Thailand.

Indian markets saw wide swings on May 17 2004, May 22 2006, October 17 2007 and January 22 2008 causing the
trading to be halted when the Sensex and nifty dropped by more than 10% in day.

Securities and Exchange Board of India (SEBI), the equivalent of Securities and Exchange commission in
USA(SEC), imposes a market wide circuit breaker system which brings about a coordinated trading halt in all equity
and equity derivatives markets nation-wide, when the index moves either way by 10%, 15% and 20%. The
movement of either indices of Bombay Stock Exchange (BSE) and National Stock Exchange (NSE), whichever is
breached earlier, causes the trading to halt. However, in respect of stocks, exchanges have different price bands for
different stocks and these bands are regularly updated in their circulars. The limits imposed by the stock exchange
segregate the stocks in the different categories on the basis of their respective price bands. The price bands being
followed by the national stock exchange since year 2003 are 2%, 5%, 10% and 20% respectively. Many of the stocks
for which derivative contracts are available usually have no price limits. The stocks listed under different price bands
are also shifted from one band to the other, depending on the performance of the stock in the market. In the Indian
context, these shifts from one band to other are made on the basis of the volume trading done on a particular stock. In
case a stock is actively traded then a constraint of 2%, will definitely build a lot of volume pressure on the stock and
it has to be shifted to a higher band. This phenomenon is quite evident from the fact that most of the large
capitalization stocks do not fall under smaller limits as the volume traded daily is huge. The other discretion on the
imposition of the limits is the predicted volatility, in case a stock exhibits a high rate of volatility, then it has to be
shifted to a lower band of price constraint, so that the volatility is under a more stringent limits. However, we were
not able to find any meaningful explanation on the NSE website as to how the price bands are arrived and imposed.

Price limits pre-specify the maximum range in which prices are allowed to move within a single day. The bands are
typically determined by a percentage based on the previous day’s closing price. Regulators or exchanges impose
these price bands as a mechanism to control volatility. However, the effectiveness of these price bands is questioned
in the literature.
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The main objective of this paper is to study the effectiveness of price bands on National Stock Exchange. Price
bands are imposed to reduce volatility of stocks, however critics argue that price bands instead of reducing volatility
merely causes volatility to spread to other subsequent days, delay price discovery and causes trading interference.
This paper empirically tests the effectiveness of price bands in Indian capital markets by testing the volatility
spillover hypothesis. The rest of the paper is organized as follows, section | deals with the literature review, section
Il deals with Data and Methodology. Section Il talks about results and finally we talk about conclusion in section
v.

2. Literature Review

Early literature on the effects of price limits focused on future markets, for example, Brennan (1986), Ma et al.
(1989), Morgan and Trevor (1997), and Berkman and Steenbeek (1998).

The proponents of price limits argue that traders tend to overreact to new information. Halting the trade give panic
investors/traders time to cool off and to reassess their information. In this context, Price limits have the potential to
moderate price fluctuations. The overreaction hypothesis is supported by (Ma et al., 1989; Greenwald and Stein,
1991; Kodres and O’Brien, 1994). However, the critics of price limits say that price limits has at least four problems.
Namely, volatility spillover, delayed price discovery, trading interference and magnet effects.

Chung (1991) examines the price limit system in the Korean stock market and finds that there is no evidence that
restrictive price limits decrease the volatility of stock prices. Chen (1993) examines the effect of varying daily price
limits on stock price volatility in the Taiwan Stock Exchange. By comparing the stock volatility over three different
price limit regimes, he finds that price limits do not provide a cooling-off effect on stock volatility. He also finds that
price limits delay price discovery. However, Lee and Kim (1995) investigate the effect of price limits on stock price
volatility using the daily stock price data of Korea Stock Exchange from 1980 to 1989 and find that price limits serve
to reduce stock price volatility. Kim and Rhee (1997) examine the daily stock price data of the Tokyo Stock
Exchange from 1989 to 1992 to investigate the performance of price limits. They conclude that the price limit system
of the Tokyo Stock Exchange may be ineffective.

Phylaktis, Kavussanos, and Manalis (1999) assess the impact of price limits on stock volatility in the Athens Stock
Exchange where price limits were imposed in August 1992. They use the ARCH/GARCH methodology to model the
time-series of stock market volatility and a dummy variable to indicate the time period during which price limits are
employed. Overall, they find that volatility did not increase or decrease after price limits were adopted. Kim and
Limpaphayom (2000) examine the Taiwan Stock Exchange and the Stock Exchange of Thailand in an attempt to
identify the characteristics of stocks that frequently hit price limits. They find that volatile stocks, actively traded
stocks, and small market capitalization stocks hit price limits more often than others. Chan, Kim, and Rhee (2001)
use the trade-to-trade data from the Kuala Lumpur Stock Exchange to examine the impact of a wide price limit on
price discovery process. By comparing the limit-hit sample with a control sample of stocks that also experience a
large price change but did not hit their limits, they find that price limits do not improve information asymmetry,
delay the arrival of information, and cause order imbalance both prior to and after a limit-hit. Kim (2001) examines
the relationship between price limits and stock market volatility. Using data from the Taiwan Stock Exchange during
the period from 1975 to 1996, he is able to test whether price limits can moderate volatility because there were six
different price limit ranges during this period. The result shows that the stock market is not less volatile when price
limits are more restrictive. That is, restrictive price limits do not moderate volatility. However most recent studies of
Kim etal (2013) study on the chinese stock markets conclude that price limits reduce volatilities in general. Deb et
al (2016) studying data from the Tokyo stock exchange find that price limits are effective for lower limit hits and
they do not find evidence for volatility spillover hypothesis. Wan etal (2018) studying for the Chinese stock markets
find that price limits have a positive effect on maintaining the stability of the Chinese stock markets.

In this paper we follow the Kim and Rhee (1997) methodology to test the Volatility spillover hypothesis.
3. Data

The details for price limits data was procured from NSE circulars archive on the NSE website. There were 11
circulars issued by NSE in the year 2016. Circulars were issued on 5 Feb 20016, 4 Mar. 2016, 1 April 2016, 6 May
2016, 3 June 2016, 1 Jul 2016, 5 Aug 2016, 2 September 2016, 7 October 2016 4 Oct 2016 and 2 Dec 2016. Table 1
shows the distribution of stocks with respective price bands. We ignored all stocks whose price bands didn’t remain
constant for the year 2016. In total we had 1297 stocks out of which 1206 stocks had price band of 20%, 85 stocks
that had a price band of 5 % and there was 6 stocks for which the price band of 2 % remained through out the year.
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Table 1. Price Bands

Number of Stocks Price Band
6 2%

85 5%

1206 20%

The stock price data has been sourced from the center for monitoring Indian economy (CMIE)prowess database.
Prowess provides data for daily closing price, high price, low price and opening price for each stock in the sample.
For lack of adequate observations lower limits are not studied in this paper Also only stocks with price limit of 20%
are studied in this paper. As per Kim and Rhee (1997) three categories of stocks are considered for this study. The
price limits in NSE are based on a fixed percentage of yesterday’s closing price for a particular stock. Thus, we
assume price limits are reached when the high price for the particular stock is greater than or equal to yesterday’s
closing price for a stock plus the limit price. On the days when price limit is reached, two different stock sub groups
are also identified. Stockgo, Where stock price has reached at least 90% of price band but did not hit price limit and
stockgy Where stock price has reached at least 80% of price band but does not fall into other two categories. In all
there are 469 observations in the Stock;, category, 115 observations for stockg, category and 188 observations for
stockg, category.

4. Empirical Analysis
4.1 Volatility Spillover Hypothesis

To test the volatility spillover hypothesis we take a 21 day event window, —10 to +10. For Stocky;; day O represents
the day on which the stock has hit the limit price. For Stockg, day 0 represents the day on which stock price reaches
at least 90% of limit price but failed to hit the limit, Similarly for stockg,. The paper calculates the daily price
volatility as measured in Kim and Rhee (1997), given as

V= (1)’

Where ry, represents close-to-close returns using day t-1 closing price and day t closing price for each stock j. this
measure is calculated for each of three stock groups. For evidence of volatility spillover hypothesis, the Stock
group should experience greater volatility during post limit days than the other subgroups.
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Table 2. Volatility Spillover

Event Day Stocky;; Stockgg Stockgg
-10 0.464334 >> 0.241028 << 0.412106
-9 0.457455 >> 0.202676 << 0.433657
-8 0.510205 >> 0.249949 << 0.429516
-7 0.576359 >> 0.273439 << 0.393692
-6 0.611812 >> 0.207018 << 0.451522
-5 0.564005 >> 0.270614 << 0.554108
-4 0.591109 >> 0.235255 << 0.530574
-3 0.645873 >> 0.251737 << 0.522747
-2 0.680356 >> 0.224059 << 0.543963
-1 1.227338 >> 0.267507 << 0.997463
0 4.366681 >> 0.264744 << 1.438309
1 1.201131 >> 0.247087 << 0.637681
2 0.7774 >> 0.244365 << 0.569153
3 0.717794 >> 0.28475 << 0.547889
4 0.673811 >> 0.230309 << 0.475169
5 0.672552 >> 0.211469 << 0.495327
6 0.626724 >> 0.208093 << 0.528396
7 0.582486 >> 0.255664 << 0.5313

8 0.600239 >> 0.325286 << 0.459623
9 0.55777 >> 0.265445 << 0.449965
10 0.598767 >> 0.270376 << 0.438008

>>|ndicates that the left hand figure is greater than the right figure at 1% confidence level using wilcoxon signed
rank test. Similarly, << indicates that the right hand figure is greater than the left figure at 1% confidence level using
wilcoxon signed rank test.

As can be seen from table 2, the volatilities of stock subgroups shed no light on volatility spillover hypothesis.
Ideally to show volatility spillover hypothesis, during the event days of 1 to 4 differences in stock volatility between
Stock; and stockgg sub groups should be significant and different and on the same days stockgy, and stockg, should
not be statistically significant and different, so that the spillover of volatility immediately after the event day zero can
be attributed to the price limits. The results are in quite contrast to what we get to see from kim and rhee (97).
Interestingly, stockgy group doesn’t show much variation in volatility over the event window. Even on day 0 stockgg
does not show much volatility when compared to stock;; and stockgy. Kim and Rhee (97) cautions that researchers
should not be tempted to conclude that decline in the volatility of stocky;; group after day 0 should not be attributed to
the price limit. Volatility declines after days of high volatility (Miller 1989. Our results are consistent with Kim et al
(2013), Deb et al (2016) and Wal et al (2018) who show the price limits acts as a mechanism to stabilize markets.

5. Conclusion

Using the event study methodology of Kim and Rhee (97) we do not find evidence for volatility. The results could be
attributed to the special characteristics of emerging markets where markets are not mature relative to developed
markets and most of the companies are small in size. Further research need to be done to bring out the effectiveness
of price limits in emerging markets.
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