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1. Introduction
1.1. Background and Significance of the problem

Many stock markets around the world have the mechanism to stabilize markets
during the hasty transaction period. The price limits and circuit breaker are the
mechanisms which have been wildly used in many countries such as Austria, Belgium,
France, Greece, ltaly, Netherland, Spain, Switzerland, and Turkey in Europe and China,
Japan, India, Korea, Malaysia, Taiwan, and Thailand in Asia. The price limits and circuit
breaker are exercised to provide a cooling-off period that allows traders to reevaluate
information of individual stocks given drastic price changes, which cause prices to
move beyond either ceilings or floors (Brennan 1986). In this way, impacts from
investors’ irrational decision, overreaction and price volatility could be significantly
reduced to the extent that it does not interfere with the trading activity within trade days.

However, the price limits may have some opposite effects on stock markets as
well. There are four empirical literatures conducting hypothesis tests on the price limits.
Firstly, The Price Discovery Hypothesis indicates that the price limits would impede
stock prices from adjusting to the fair price. Secondly, Volatility Spillover Hypothesis
says that the volatility would increase on the next trading day upon hitting the price
limits. Thirdly, Trading Interference Hypothesis, argues that after the price hit the limits,
the market's liquidity would be lessened while the trading volume would be increased in
the next trading day. Lastly, The Magnet Effect Hypothesis, which is also the primary
concern in this paper, describing the phenomenon that traders would rush to trade
when the price is close to limits as they are concerned about illiquidity. Many previous
literatures focus on the first three hypotheses, which could be tested by daily open and
close prices. In contrast, the magnet effect hypothesis could not be verified simply by
price observation, since it requires high-frequency data to capture investors’ behaviors
which have shown even more complicated details and methods that make the literature
on the magnet effect scarcity.

Motivated by the existing evidence of investors’ trading behavior on testing the

magnet effect, this research paper is conducting a research on Stock Exchange of



Thailand (SET) to investigate whether the price limits mechanism would lead to the
magnet effect. The Stock Exchange of Thailand (SET) is considered the emerging
market (EM) and it is one of the most capitalized markets in South-East Asia with
sufficient trading liquidity and price volatility. Moreover, regarding the COVID-19
situation, which has caused the market's volatility to increase significantly, a much
higher possibility for stocks to reach the price limits is hereby provided. As mentioned
above are the reasons why Thailand stock market could be an intriguing data source to
study.

To build a preliminary understanding of Stock Exchange of Thailand (SET), it was
established in 1975 and by the end of June 2020, there are 601 listed stocks with the
total market capitalization reaching 14.79 Trillion Baht. SET classifies companies into 8

industries and 28 sectors, as shown in Table 1.

Table 1: Industries and sectors listed in Stock Exchange of Thailand

This Table represents the group of industries and sectors in the Stock Exchange of

Thailand.
Industries Sectors

AGRI Agribusiness

1 Agro & Food Industry ((AGRO)
FOOD Food & Beverage
FASHION Fashion

2| Consumer Products (.CONSUMP) HOME Home & Office Products
PERSON Personal Products & Pharmaceuticals
BANK Banking

3 Financials (.FINCIAL) FIN Finance & Securities
INSUR Insurance
AUTO Automotive
IMM Industrial Materials & Machinery
PAPER Paper & Printing Materials

4 Industrials (.INDUS)
PETRO Petrochemicals & Chemicals
PKG Packaging
STEEL Steel




Industries Sectors

CONMAT Construction Materials

CONS Construction Services
5 Property&Construction (.PROPCON)

PF&REITs Property Fund & REITs

PROP Property Development
ENERG Energy & Utilities
6 Resources (.RESOURC)
MINE Mining
COMM Commerce
HELTH Health Care Services
MEDIA Media & Publishing
7 Services (.SERVICE )
PROF Professional Services

TOURISM Tourism & Leisure

TRANS Transportation & Logistics
ETRON Electronic Components
8 Technology (.TECH)
ICT Information & Communication Technology

The market trading hour is summarized in Table 2.
Table 2: The Stock Exchange of Thailand trading hour

This table represents the trading sessions of Stock exchange of Thailand

Time Sessions

9:30 AM - 10:00 AM Pre-opening |
10:00 AM - 12:30 PM Morning Trading Session
12:30 PM - 2:00 PM Intermission

2:00 PM - 2:30 PM Pre-opening Il

2:30 PM - 4:30 PM Afternoon Trading Session
4:30 PM - 4:40 PM Pre-close

4:40 PM - 5:00 PM Off-Hour Trading

During Pre-opening |, Pre-opening Il and Pre-close, traders are allowed to
submit the orders, and the system will match them based on a Price-Time priority, and
the maximum trading volume would be set as opening price for each trading session
(closing price for a pre-close session). The price limits and trading halt of the Stock

Exchange of Thailand are summarized in Table 3.




Table 3: Stock Exchange of Thailand price limits

This table represents both regular and temporary price limits of the Stock exchange of

Thailand
Normal Limits Temporary Limits*
Ceiling Limits 30% 15%
Floor Limits -30% -15%

*The temporary rule is effective during March 18", 2020 to September 30", 2020 to

reduce price volatility under COVID-19 Situation

1.2. Research Objective

The research papers of empirical tests on the magnet effect are still scanty,
while especially scholars in Thailand have no previous research about this effect as the
price limits of the Stock Exchange of Thailand is set very high at +-30% which lower the
change that price will hit the limits. This paper will not only provide an empirical test on
the magnet effect during the temporary rule of price limits which is set at +-15% but also
determine the effect of volatility change in both before and after the price hit the price
limits.

The study will improve previous empirical research by using all stocks in Stock
Exchange of Thailand that hit the price limits as a dataset to prevent selection bias. This
study will also help investors and regulators understand more about the direct and
indirect consequence of the price limits mechanism. This paper will illustrate how

investors’ trading behavior would correspond with the price limits.



1.3. Research Hypothesis and Conceptual Framework

Research Question 1:
Does the Stock Exchange of Thailand show evidence to support the magnet effect

hypothesis?

Research Question 2:
When the stock price moves closer to the price limit, is there any change in the overall

stock’s volatility?

Research Question 3:

Is there are any linkages between these stock’s characteristics and the magnet effect?
From regulators view, the price limits are the mechanism to stabilize markets

during overreaction in the stock market by providing a cooling-off period. This research

aims to check the effect of setting the price limits. Rather than stop panic sell and

overbought, the daily price limits may accelerate the price to reach the price limits and

increase overall market volatility.

Hypothesis 1: The ceiling price limits have no evidence to support ceiling magnet

hypothesis

Hypothesis 2: The floor price limits have no evidence to support ceiling magnet

hypothesis

Hypothesis 3: After the price move closer to the price limits, the overall volatility remains

the same

Hypothesis 4: Today conditional variance unchanged when yesterday price close at the

price limits



These are null hypotheses to determine the magnet effect evidence and to
detect the volatility change. This paper predicts that this effect exists in the Stock
Exchange of Thailand and forecast that the volatility increases when the price hit the
price limits. Therefore the paper expects to reject all null hypotheses. This paper
believes that price movement is affected by fundamental factors such as different P/E,
P/BV, Market capitalization, price range, etc. which varies across stocks. Then, the
linkages between these stock’s characteristics and the magnet effect will be identified,
and there must be some group of stocks that show the statistical trend to support the

magnet effect hypothesis.



2. Literature Reviews
2.1. Hypothesis Development

Some researchers argue that the price limits mechanism might impose opposite
effects on stocks markets. There are four noticeable empirical literature tests on price
limits. Firstly, Delayed Price Discovery Effect, thinks that the price limits would hinder
prices from correctly reacting to the most recent information and reaching fair stock
prices. (Lehmann 1989) found that the imbalance on demand and supply of trading
would accelerate the current prices to reach their limits and consequently, on the next
trading day, the stock prices would be immediately adjusted to the equilibrium price or

fair price again.

Secondly, the Volatility Spillover Effect indicates that the price limits could stop price
movement at the desired threshold on the trading day. However, on a subsequent day,
the volatility spillover effect would hence increase the market volatility. (Kim and Rhee
1997) found that the market volatility does not return to normal after stock price hit the
price limits on the next trading day. (Fama and Prices 1988) argues that price limits
would increase volatility and has volatility spillover effect same as the circuit breaker.
Even though the price limits do not halt the trading, it prevents the stock price from

reaching the correct price.

Thirdly, Trading Interference Effect, (Lehmann 1989) has found that price limits
could interfere with trading, whenever stock price reached the ceiling or floor limits
because those stocks would be faced with lower liquidity and expected to experience a
more intense trading volume on the next trading day. There is another evidence from the
New York Stock Exchange, (Charles, Ready et al. 1994) suggesting that the volume and

volatility tend to be higher than usual in the market following the circuit breaker enacted.



Lastly, The Magnet Effect, states that rather than generate a stabilizing effect on
stock markets, the price limits may generate a magnet effect that accelerates the price
movements toward the price limits (Subrahmanyam 1994). Whenever the price shifts
close to the limits, investors may rush to trade at all prices where they could make to
close their transaction immediately. The reason behind is that the panic selling
psychology of traders fearing to lose the liquidity, and their orders might no longer be
executed once the stock price reaches the limits, or the trading is halted.

This paper will focus on the magnet effect, as the literature in this hypothesis is
scanty. This study will provide the extracted contributions by applying these studies to

Thailand’s stock market by using high-frequency trading data to capture the effect.

2.2. Previous empirical research on the price limits magnet effect

There is nearly absent of the previous empirical magnet effect research on both
price limits and circuit breakers, some of which have shown different results of the
effects in various countries. The main research that plays a crucial role in this paper and
its methodology will follow (Cho, Russell et al. 2003). He found that the daily close price
is not applicable for studying the magnet effect as it could not capture the intraday price
movement, so the author used high-frequency data instead. Taiwan Stock Exchange set
the price limits at only 7% for both upper and lower bounds which is a perfect condition
to do the empirical test and investigate the magnet effect of price limits as it provides
higher chances that price would reach the limits. The author use AR(3)-GARCH (2,2)
model to capture the magnet effect. In the dataset, the stocks that hit the limits are used
for the observation. As for the results, the author found that the ceiling magnet is

statistically significant while that on the floor is not.

(Wong, Liu et al. 2009) where the author also followed (Cho, Russell et al. 2003)
by using high-frequency data on the Shanghai Stock Exchange with AR(3)-GARCH(2,2)
model to investigate the effect. The stocks that hit the limits with high liquidity (at least

one transaction at every 5-minute interval) are used for observation in the dataset. For



the result, he found the floor magnet effect evidence, which prompts the price to reach
the limits faster, and there is also a significant increase in both trading volume and
volatility. The other literature on the magnet effect of price limits came from (Wong, Kong
et al. 2020), the author using AR(3)-GARCH(2,2) followed (Cho, Russell et al. 2003) to
investigate the effect. He used the four days intraday price from the Shanghai Stock
Exchange during circuit breakers on 4 to 7 January 2016. For the results, he found the
ceiling magnet effect after the circuit breaker is executed, and the magnet effect of

trading halt is not only coexisted but also interact with the magnet of price limits.
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3. Methodology
3.1. Data Description

Typically, most stock markets set their daily price limits relatively high, which means
that they would rarely reach the limits. For example, the Tokyo Stock Exchange set the
daily price limits on average, at 20%, so that the probability for stocks to hit the limits will
be theoretically low. On the contrary, the Taiwan Stock Exchange set the limits at 7%,
giving rise to a relatively higher probability for stocks to hit the limits. Thailand is also
setting the price limits high at +-30%, calculated from the previous datasets of close
prices for both ceiling prices and floor prices, Except for the first-day trade of IPO, when
the price limits are set +-300%. In some cases, where the company decide to distribute
dividends, price limits could be adjusted by the value of dividend payments from the
previous day (The day before XD). To be more specific, close prices prior to the
dividend payment would still be used to calculate the new price limits, so that the price

limits must remain fairly within +-30% limits.

However, during COVID-19 situation, the Stock Exchange of Thailand (SET) has
announced a temporary rule to reduce the market volatility. The temporary rule would be
exercised during March 18" 2020 to September 30", 2020 to lower the price limits
down to +- 15%, which is the lowest price limits Thailand stock market has ever seen
over the past years. Given the high volatility of the Thai stock market, the numbers of
observations must be sufficient during this period. In that case, this is a suitable time to

study the magnet effect in Thailand stock market.

To testify the magnet effect, the daily price limits such as close prices and open
prices could not be used to capture the effect as it is unable to capture the reaction of
price movement when the price gets closer to the limits within a day. A high-frequency
dataset is widely used to capture the intraday behavior of price movement, and to avoid
selection bias as mentioned in above section, this paper uses an intraday 5-minute

return of all stocks which price move closer within range 3% from price limits on Stock
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Exchange of Thailand during March 18", 2020 to September 30", 2020 to capture the
magnet effect except for the stocks which have low liquidity (no transaction within an

hour) and first day of IPO stocks which price limits is set differently.

3.2. The Model

The econometric model is used to capture the magnet effect of price limits. This
paper follows (Cho, Russell et al. 2003) to use AR(n)-GARCH(p,q) model. The volatility
can be defined as the standard deviation of 5-minutes returns. Normally, during the
period when the market opens and closes, for both morning and afternoon sessions, the
volatility tends to be higher than the rest of the day, which causes a deterministic

volatility pattern of 5-minute return as shown in Figure 1.

Figure 1: The seasonal pattern of Intraday volatility

This figure represents a deterministic volatility pattern of 5-minute return

SET Deterministic Pattern in the SD of 5-Miniutes returns
0.014
0.012
0.01
0.008

0.006

0.004
0.002

Average Volatility

To avoid this problem, the first two and last two intervals each day must be
disposed to remove the unusual volatility pattern. Then, the standardize 5-min return by
its standard deviations for all stocks will be executed in order to eliminate the remaining

unexpected volatility pattern by the following steps. Firstly, we compute the standard
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deviation of each 5-minute interval for all individual stocks. To compute the model, the
same time interval is applied to all observations, which are 52 five mins-intraday bins for
each stock per day (10:10 — 16:20), the data range is 122 trading days in total which is
6,341 five mins-intraday. Then, the standard deviation of each 101 observations are

computed as

1
Z1zz(ri’k_ fk)z (1)
i=1

O = 121
122
Iik (2)

= 2121
=l

Where & is the sample standard deviation of return in interval k of return
r;x IS a return of stock in day i in the interval k
r is average of return in the interval k
Then, to remove the intraday volatility pattern, all 5-minute return intervals of each stock

are divided by the standard deviation and shown as

I'ik
1 8k

Where, 1) is the standardized 5-minute return of each stock in day i in the interval k*

Regularly, high-frequency stock returns exhibit autocorrelation patterns. After ran
partial autocorrelation function (PACF) on the dataset, only half of them exhibit negative
serial correlation up to third lag, but all of them are significant at second lag, AIC is also
not much different between second lag and third lag. So, for the best fit to the model,
AR(2) is used as cuts off and applied to all stocks in the dataset. and the AR(2) model

becomes
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Fix = ag + oy Fix—1 + a2 + y1D(Ceiling); 1 + y2D(Floor);x_1 + €k (4)
Where
Y1 is a coefficient to captures ceiling magnet effect
Y2 is a coefficient to captures floor magnet effect
€ is the conditional variance term

D(Ceiling), is the dummy variables which define as
1, If the price P;is within 3% of ceiling (5)
D(Ceiling), = { 0, If the price P,_; and P,_, close at price limit
0, Otherwise
D(Floor), is the dummy variables which define as

1, If the price P; is within 3% of floor 6)
D(Floor); = { 0, If the price P,_;, P,_, close at price limit
0, Otherwise

Finance literature that study historical return always showed the volatility
clustering evidence. The autoregressive and heteroskedasticity of the 5-minute returns
are eliminated by using GARCH (2,2) model with some factors in conditional variance,

and the model becomes

07 = Bo + B107k_1 + B20Tiz + B3e?iko1 + Bag%ik—2 + Y3{D(Ceiling); i, + D(Floor);y_,} (7)
+ Y4_DLIMi’k

Where vy; is a coefficient that captures volatility change as the price move close to the
price limits

Y. is a coefficient that captures the volatility spillover hypothesis

DLIM is the dummy variable to capture the volatility spillover effect, which defines as

1, If the previous trading day close at price limit (8)

DLIM, = { 0, Otherwise
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4. Empirical Results and Discussion

As described in the methodology session, the selection of AR() lag which is most fit
with the stock’s return data in SET must be choosed as a base model and applied to all
stocks. After running partial autocorrelation function (PACF), the fittest lag has relied on
second lag and third lag. However, not all stock’s data fit on third lag, but all the stock’s
data fit on second lag, and AIC statistics from both lags are not much different. So that
the AR(2) is applied to all observation as a base model in this paper.

After controlling the deterministic volatility pattern by using standardize return
method, eliminating serial correlation and heteroskedasticity, AR(2)-GARCH(2,2) model
is run to all individual stock’s dataset. The four coefficients (y;,v.,v3and y,) can be
interpreted in different ways. Firstly, y, captures ceiling magnet effect, the positive vy,
coefficient implied that the price accelerates to the limits as it gets closer to the ceiling.
Secondly, y, captures floor magnet effect, the negative y, implied that the price
accelerates to the limits as it gets closer to the floor. Thirdly, y; captures volatility
change, the positive y; coefficient implied that after the price move closer to the price
limits, the overall volatility will increase.

If combine increasing in volatility with the magnet effect, it could support the magnet
effect hypothesis as it increases the chance to draw a large absolute return and
increase the probability that the price will reach the price limit. Lastly, y, captures the
volatility spillover effect, the positive y, implied that if yesterday price close at the price
limits, today volatility will increase as it prohibits the price from adjusting to reach its

equilibrium price yesterday.

4.1. Evidence of magnet effect on price limits in the Stock Exchange of Thailand

After applied Equation (5) and Equation (8) to the 101 SET stocks, the results of
individual stocks are summarized in an Appendix (Table B and Table C) which reported
in three different fields, estimated coefficients, Z- Score, and P-Value. The results show
both significant and insignificant on individual stocks toward magnet effect, it is hard to

conclude the significance of the overall magnet effect by comparing individual stock’s
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results. The median value for the P-value will provide a threshold how many coefficients
are significant. For example, if P-Value median is less than or equal to 0.05, it implies
that half of the observations are significant at 95% confident level. The overall statistics

from 101 SET Stocks are shown in Table 4.

Table 4: Summary statistics for the overall magnet effect in Stock Exchange of Thailand

This table represents the statistics of the overall magnet effect coefficients. D(Ceiling),

D(Floor), D(Ceiling + Floor) and DLIM

Number of Number of Median of
%Significance
Observation Significance P-Value
D(Ceiling) 98 79 80.61% 0.0012**
D(Floor) 59 27 45.76% 0.0837
D(Ceiling + Floor)) 101 73 72.28% 0.0000**
DLIM 93 54 58.06% 0.0041**

From the result, there are robust evidence on Ceiling magnet effect. There are
79 of the 98 stocks (80.61%) show a significant sign of P-Value on y; . The P-Value's
median of ceiling magnet estimator is 0.0012 which implies that more than half of the
ceiling estimators have a significant y, to reject the null hypothesis at 99% confidence
level. However, there is not enough evidence to reject a null hypothesis on floor magnet
effect as only 27 of the 59 stocks (45.76%) show a significant sign of P-Value y,. The P-
Value’'s median of floor magnet estimator is 0.0837, which is considered a marginally
significant. In other words, more than half of the floor estimators have a significant y, at
only 90% confidence level, which is too weak evidence to support the floor magnet

effect.
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Next part is the result from the conditional variance model as shown in Table 4,
the main focus coefficients are y; and y,. For y; which is a coefficient to determine the
volatility change, there are 73 of the 101 (72.28%) with the P-Value’s median of 0.000.
Positive y; implies that the volatility increases when the price gets closer to the price
limits. When combined the volatility change with the magnet effect as mentioned in vy,
and vy,, this can imply that when the volatility increases, there is a higher probability of
price reaching the limits and this evidence could support the magnet effect hypothesis.

To investigate the volatility spillover effect, the null hypothesis is that y, = 0. A
positive y, implies that a conditional variance increases when yesterday price close at
the limits as the price is blocked by price limits to reach its equilibrium. Consequently,
the today volatility is significantly high, which is an evidence to support the volatility
spillover hypothesis. From the result, 68 from 93 (73.12%) have positive y, and the
median of P-Value is 0.0041 which is very significant to support volatility hypothesis in

SET.

4.2. Linkage between magnet effect on price limits and the stock characteristic

The above session provides an overall of the magnet effect on price limits, which
shows a very strong evidence on the ceiling magnet effect but weak evidence for the
floor magnet effect. However, if observe on individual stocks level, there must be some
characteristic that show the trend of magnet effect. This paper will classify stocks'
characteristic into four criteria, Price to Earnings ratio (P/E), Price to Book value (P/BV),

Market Capitalization, and Price-Range.

4.2.1. Price to Earnings ratio (P/E Ratio)
Price to Earnings ratio is widely used to compare the value of the company’s share price
to its peers. P/E ratio is a ratio between the company’s current price relative to its
earning per share. The summarize and statistic from various P/E range are shown in

Table 5
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Table 5: Summary statistics for the overall magnet effect classify by P/E ratio

This table represents the statistics of the overall magnet effect classify by three P/E ratio

range
P/E Ratio <0 0-20 20+
Number of Significances 14 39 26
Number of Observations 14 51 33
Y1 D(Ceiling)
Significant Observation % 100.00% 76.47% 78.79%
Median of P-Value 0.000** 0.001** 0.004**
Number of Significances 7 12 8
Number of Observations 10 28 21
Y2 D(Floor)
Significant Observation % 70.00% 42.86% 38.10%
Median of P-Value 0.003** 0.089 0.127
Number of Significances 12 40 21
Number of Observations 14 54 33
Y3 D(Ceiling + Floor)
Significant Observation % 85.71% 74.07% 63.64%
Median of P-Value 0.000** 0.000** 0.001**
Number of Significances 7 29 18
Number of Observations 13 48 32
Y4 DLIM

Significant Observation % 53.85% 60.42% 56.25%
Median of P-Value 0.028* 0.000** 0.015*

'The stocks that have negative earning which cannot calculate P/E ratio

There is no change in the trend of ceiling magnet effect. They are statistically
strong at all P/E range, confirming the ceiling magnet effect in Stock Exchange of
Thailand. Especially on the negative P/E ratio stocks, it is an extremely strong ceiling
magnet effect. All of stocks in this group are significant with the median P-Value of
0.000. On the other hand, most of the stocks are insignificant at positive P/E range,

which is not enough evidence to confirm the Thai market's floor magnet effect.

Interestingly, there is strong evidence of floor magnet effect on negative P/E ratio
stocks where 70% of stocks in this group are significant with the P-Value median of

0.003. Most of the stocks in this group are affected by the economic downturn during
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COVID-19 pandemic, and they show a net loss in a financial statement. Consequently,
stock’s fundamental change, innumerable investors re-valuate the stock prices and
react to the fair price immediately after the company’s announcement, which cause

panic to sell and drive the price down to the floor limits.

4.2.2. Price to Book value (P/BV Ratio)

Price to Book value ratio is a ratio between the company’s current price relative
to its book value per share. Commonly, P/BV ratio is varying among the stock’s industry,
a good P/BV in one industry may worst in one industry. The summarize and statistic from

various P/BV range are shown in Table 6.

Table 6: Summary statistics for the overall magnet effect classify by P/BV ratio

This table represents the statistics of the overall magnet effect classify by four P/BV ratio

range

P/BV Ratio <1 1-2 2-3 3+
Number of Significances 26 21 21 17
Number of Observations 31 28 24 22

Y1 D(Ceiling)
Significant Observation % 83.87% 75.00% 87.50% 77.27%
Median of P-Value 0.000** 0.004** 0.000** 0.005**
Number of Significances 11 8 4 6
Number of Observations 17 15 16 17
Y2 D(Floor)
Significant Observation % 64.71% 53.33% 25.00% 35.29%
Median of P-Value 0.006** 0.035* 0.125 0.156
Number of Significances 25 23 17 13
Number of Observations 32 30 24 22
Y3 D(Ceiling + Floor)
Significant Observation % 78.13% 76.67% 70.83% 59.09%
Median of P-Value 0.000** 0.000** 0.001** 0.009**
Number of Significances 23 15 13 9
Number of Observations 32 26 23 22
Y4 DLIM

Significant Observation % 68.97% 57.69% 56.52% 40.91%
Median of P-Value 0.000** 0.013* 0.000** 0.248
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As could be expected, no change in the ceiling magnet effect trend, it very
strong in all P/BV range. Not surprisingly, there is a P/BV pattern that can support floor
magnet effect, most of the stocks which have negative P/E ratio are the member of <1
P/BV ratio group. The additional stocks are mostly come from financial and real estate
where these sectors always trade at P/BV <0 but P/E still high. This implies that these
two groups have the same characteristic during financial distress period. They have
very high sensitivity to the economic condition. Whenever the stocks valuation change,
investors will react to the change by rushing to sell the stock and when the price move
closer to the floor price limits, investors will rush to trade at all price as they fear to lose
their liquidity. This will cause the floor magnet effect which drives the price down to the

floor limits with increasing volatility supported by the strong significance of y

4.2.3. Market Capitalization

Market Capitalization refers to the total market value of a firm’s outstanding
stocks. It is calculated by multiplying the current stocks price by the total number of
firm’s share. According to (Fama and French 1996) they found that small-capitalization
firms provide a higher return rate than large capitalization firms because small firms
have a higher risk in both financial and liquidity risk. Besides, small-capitalization firms
do not get exposure in the investment mainstream. They are not wildly attractive by
investment analyst, which cause severe information asymmetry. Small firms have less
information to valuate stock price than large capitalization firms, these reasons bring
investors require higher rate of return to compensate the additional risk and the overall
volatility must be higher than large capitalization firms. The summarize and statistic from

three firm sizes are shown in Table 7.
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Table 7: Summary statistics for the overall magnet effect classify by market
capitalization

This table represents the statistics of the overall magnet effect classify by three firm size

Market Capitalization Small’ Mid? Large?®
Number of Significances 47 17 15
Number of Observations 54 24 20
Y1 D(Ceiling)
Significant Observation % 87.04% 70.83% 75.00%
Median of P-Value 0.000** 0.004** 0.005**
Number of Significances 16 8 3
Number of Observations 28 17 14
Y2 D(Floor)
Significant Observation % 57.14% 47.06% 21.43%
Median of P-Value 0.028* 0.094 0.135
Number of Significances 40 18 15
Number of Observations 56 25 20
Y3 D(Ceiling + Floor)
Significant Observation % 71.43% 72.00% 75.00%
Median of P-Value 0.000** 0.000** 0.001**
Number of Significances 33 9 12
Number of Observations 49 24 20
Y4 DLIM
Significant Observation % 67.35% 37.50% 60.00%
Median of P-Value 0.000** 0.361 0.000**

" Small Capitalization(firm value < 10,000 MB) 2 Mid Capitalization (firm value) = 10,000 -50,000 MB * Large Capitalization (firm value) >
50,000 MB

Ceiling magnet effect still very strong in all firm’'s size, especially in the small-
capitalization firms which 87% of firms in the group are significant with the P-Value
median of 0.000. In other words, more than half of the small-capitalization firm group
show a strong ceiling magnet effect at 99% confidence level. However, there is no
evidence to support floor magnet effect for mid and large capitalization firms while there
is weak evidence for floor magnet effect in small capitalization firm. The results support
Fama and French (1996) conclusion as volatility of small-capitalization stocks is higher
than large-capitalization stocks, it will increase the probability of price reaching the

prices limits
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4.2.4. Price Range

Normally, stocks that trade at a high price are mostly large corporations such as
AOT, SCC, PTT, KBANK, BBL etc. These kinds of stocks are strong in financial status
with sustainable growth and are considered “Safe” or “Blue Chips” company for making
investment. Importantly, good stocks have a very high liquidity, it hard for investors to
used small amount of money to change the stock price. While low price stocks are
mostly the risky firms, these kinds of firms might not make profit for years and end up
with bankruptcy. For trading volume, low price stocks are traded in small lots among
investors that make these stocks illiquid. Any good or bad news can easily influent the
stock price because if traders are trying to buy or sell stocks, they will raise their bids or

lower their offer price to close their transaction.

In addition, low price stocks are cheap, so investors can buy a very large portion
of stocks for a very little money. With low liquidity as mentioned above, it implies that a
few investors with small amount of money are big enough to change the stock price up
or down and the overall volatility must be significantly high when compared with
expensive stocks with high liquidity. Moreover, tick size also affects the magnet effect as
the price moving slots are different across the price range as shown in Table 8. Most low
price stocks are traded at the price around 1 baht with a tick size of 0.01 baht, it mean
that with 1 tick change, the return can change up to 1% and the price is easily
accelerate to the price limits as there are only about 15 price slot to reach the ceiling

price limit at 1.15 baht (15% from 1 baht).

These reasons made low price stocks have a tendency to be more volatile than
high price stocks and increase the probability that price is reaching the ceiling or floor
price limits which support the magnet effect hypothesis. The summarize and statistic

from 5 price range are shown in Table 9.
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Table 8: Tick sizes

This table represents the minimum price movement varies to each market price level

prescribed by the Stock Exchange of Thailand (SET)

Price Range (Baht) Tick Size (Baht)

<2 0.01

2-5 0.02

5-10 0.05

10-25 0.10
25-100 0.25
100-200 0.50
200-400 1.00
400+ 2.00

Table 9: Summary statistics for the overall magnet effect classify by price range

This table represents the statistics of the overall magnet effect classify by five price

range
Price Range <2 2-5 5-10 10-25 25-100
Number of Significances 16 17 17 14 15
Number of Observations 18 22 19 19 20

Y1 D(Ceiling)
Significant Observation % 88.89% | 77.27% | 89.47% | 73.68% | 75.00%
Median of P-Value 0.000** | 0.001** | 0.000** | 0.005** | 0.006**
Number of Significances 7 5 4 6 5
Number of Observations 9 12 8 18 12

Y2 D(Floor)

Significant Observation % 77.78% | 41.67% | 50.00% | 33.33% | 41.67%
Median of P-Value 0.000** | 0.295 0.070 0.125 0.077
Number of Significances 13 19 12 14 15

Y3 D(Ceiling + | Number of Observations 18 24 19 20 20

Floor) Significant Observation % 72.22% | 79.17% | 63.16% | 70.00% | 75.00%
Median of P-Value 0.000** | 0.000** | 0.003** | 0.000** | 0.001**
Number of Significances 11 14 9 11 9
Number of Observations 16 21 16 20 20
Y4 DLIM

Significant Observation % 68.75% | 66.67% | 56.25% | 55.00% | 45.00%
Median of P-Value 0.002** | 0.000** | 0.022* | 0.007** | 0.242
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Most low-priced stocks in this research dataset are small firms that trade at low
P/E, low P/BV. That is why low-price stocks should have the same stocks characteristic
as mentioned stock group. 77.78% of stocks in this group are significant, and their
Median of P-value is equal to 0.000. In other words, more than half of total observations
are significant at 99% confidence level, which implies robust evidence on floor magnet

effect. While ceiling magnet effect trend still unchanged at all price range.
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5. Conclusion

This paper used high-frequency data on the Stock Exchange of Thailand (SET) to
study the magnet effect of price limits. High-frequency data helps researchers capture
the price movement and study the effect much better than using the daily close price.
There are four noticeable empirical literature tests on the price limits: delayed price
discovery effect, volatility spillover effect, trading interference effect and the magnet
effect. This paper focused on the magnet effect evidence from SET. The SET regulation
during COVID-19 situation is the perfect time to study the effect as SET has announced
the temporary rule in order to reduce the volatility of the market. The temporary rule
would be exercised to lower the price limits down to +- 15% for both upper and lower

bound, which increase the probability for stocks to hit the price limits.

The magnet effect implies that the price limits may generate a magnet effect that
accelerates the price movements toward the price limits. This paper used AR(2) —
GARCH(2,2) model for each stocks' 5-mins returns to capture the effect. After
conducted a formal test of the overall magnet effect from 101 stocks in the Stock
exchange of Thailand, most of the stocks in the dataset were statistically significant,
which can conclude the strong ceiling magnet effect in the Stock Exchange of Thailand.
The evidence has shown that conditional mean returns and overall volatility increase
when the price move closer to the ceiling price limits. There is also the volatility spillover
evidence when yesterday price close at the price limits which affect the increase in

overall volatility on the next trading day.

Since there was no evidence of floor magnet effect from overall statistic views as
only 27 stocks from 59 stocks are significant to reject the null hypothesis. Then the more
in-depth analysis in the individual stocks is computed to find the magnet effect
evidence. The four stock’'s characteristics, P/E ratio, P/BV ratio, Market capitalization,
and Price range were applied to see the individual stocks level trend. As could be

expected, there are statistically significant in all criteria and sub-criteria in the ceiling
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magnet effect which imply investors will rush to trade and close their transaction when
the price gets closer to the ceiling price limits no matter that stocks are good or bad
stocks. In contrast, there were some stock’s characteristics that shows evidence to
support floor magnet effect. They are mostly the stocks with a high sensitivity to the
economic condition which have small-capitalization, negative to low P/E ratio, low P/BV
ratio, and cheap price. These kinds of stocks are considered “risky” stocks. They are
directly affected by the unexpected shock which impacted to firm’s fundamental. The
valuation of these stocks is immediately changed but there is no information wildly
public, uninformed and risk-averse stockholders will respond to the change by selling
the shares at all price which cause panic sell. They fear to lose their liquidity when the
price fall toward the floor limits. Consequently, the price is dumped to the floor price
limits and the evidence of floor magnet effect in Stock Exchange of Thailand are shown

in this stock’s characteristic.

Regulators have claimed that daily price limits could stabilize markets during
overreaction in the stock market by providing a cooling-off period. This could allow
traders to reevaluate their trading decision. However, this research found empirical
evidence for the magnet effect, which contradict the objective of price limits. Rather than
stopping panic sell or overbought in the stock market, the daily price limits cause the
price to accelerate to the limits, and the volatility is significantly increasing. Especially,
for the ceiling price limit where all stocks provide strong evidence of price accelerate to
the ceiling limit and for floor price limits where negative P/E, low P/BV, small market
capitalization, and cheap price stocks have accelerated the price to the floor limits. This
research summarizes that price limits on the Stock Exchange of Thailand are ineffective,
not only to stop overbought when the price reaching ceiling price limits but also to stop

panic selling distress stocks for floor price limits.
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