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Motivation

* The measurement of asset value is arguably continuous, but
trades can only occur at discrete prices.

* Would the changes in tick sizes affect trading behavior of
different investors?

Vol/Value(K)

27,417,300
275141

Volume i Volume

4,210,400 1,104,700
1,932,400 1,575,300
539,800 1,096,700
689,400 1,795,900
32,600 1,680,000
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* The tick sizes are reset at threshold prices so that a single
uptick from threshold prices represent a 1 percent increase
in stock price.

Motivation

2.04 5.10 10.20 25.50 51.00 102.00 204 408
2.02 5.05 10.10 25.25 50.50 101.00 202 404
2.00 5.00 10.00 25.00 50.00 100.00 200 400
1.99 4.98 9.95 24.90 49.75 99.50 199 398
1.98 4.96 9.90 24.80 49.50 99.00 198 396
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Motivation
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It is clear that trading activities are higher at in
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But imbalances — defined as buy volume minus sell volume
— only occur at some prices.
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* The literature on tick size tends to focus on the impact on
market liquidity (see, for example, Ahn et al. (1996),
Bacidore (1997), Bessembinder (2000), Goldstein and
Kavajecz (2000), and Chung et al. (2004)).

* The first prediction is by Harris (1994) who expects that bid-
ask spreads should narrow following reductions in tick size.

Literature review

 The general consensus in the literature is that a larger tick
size is indeed associated with wider bid-ask spread, while
the evidence on trading volume is mixed.
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A related strand of research focuses on price clusters.

Many studies have found that the stock prices tend to cluster
around particular numbers (e.g. Harris (1991), Aitken et al.
(1996), Brown et al. (2002), Chung et al. (2002), Chung et al.
(2004), Ahn et al. (2005), Chung et al. (2005), Ohta (2006),
and Chiao and Wang (2009).

Even with decimalization of stock quotes, lkenberry and
Weston (2008) show that in the U.S., trade prices tend to
cluster around integers, half-dollars and quarters.
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Round numbers have also been linked to cognitive
limitations and investors’ tendency to use “shortcuts” in their
investment decisions.

Brown and Yang (2016) analyze horse race betting data and
find greater propensity to quote odds at round numbers,
which they suggest is reflective of cognitive limitations of
the agent who proposes the price.

Kuo et al. (2015) find that investors who disproportionatel

submit more orders at round numbers (they classify thi
group as investors with limited cognitive abilities)
suffer greater investment losses.




CHULALONGKORN
BUSINESS SCHOOL

* Few papers focus on cognitive biases using intraday trade-
level data.

e The interaction between market microstructures and
cognitive biases is a relatively new field of study:.

 Using intraday trade-level data from NYSE, Bhattacharya et
al. (2012) find that stock traders tend to trade differently
just above and below prices which are round numbers.

 They point toward a cognitive bias well-known among marketers that
consumers tend to evaluate prices which end in .99 differently fro

that end in .00.

tttttttttt

Literature review
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* Assuming the geometric Brownian process with an
expected return (v) and a standard deviation (o)

Hypothesis construction

— vt+oB
S = Sqe t

 We can find that the probability of an uptick and a
downtick with different tick sizes will be different

depending on the value of expected return and standard
deviation.




Hypothesis construction

 Supposed
15 0.03% a
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that the daily expected return of a certain stock
nd the daily standard deviation of stock returns is

around 1.5%.

* Becauset
the proba
step uptic

stock prices will be less than a one-step downtick is equal

to 36%.

 The expected returns of investors who would sell
immediately at either an uptick or a downtick will

to 0.08%.

ne Brownian process (B,) is N(0,1), we can find
nility that stock prices will be no less than a one-

< is equal to around 26% and the probability that
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* This table shows the variation of expected profits from
such trading strategies of different daily expected returns
and standard deviation.

Hypothesis construction

Daily standard Daily expected return (V)

deviation (0)
0.50% -0.0487% -0.0470% -0.0452% -0.0434% -0.0417% -0.0399% -0.0382%
0.75% -0.0250% -0.0228% -0.0206% -0.0184% -0.0162% -0.0140% -0.0118%
1.00% 0.0142% 0.0163% 0.0185% 0.0206% 0.0227% 0.0248% 0.0270%
1.25% 0.0485% 0.0504% 0.0523% 0.0543% 0.0562% 0.0581% 0.0600%
1.50% 0.0758% 0.0775% 0.0792% 0.0809% 0.0826% 0.0843% 0.0860%
1.75% 0.0973% 0.0988% 0.1003% 0.1018% 0.1033% 0.1049% 0.1064%
2.00% 0.1144% 0.1157% 0.1171% 0.1185% 0.1198% 0.1212% 0.1226%
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It is interesting to investigate which types of market
participants are more likely to implement such trading
strategy and provide abnormal liquidity to the market at
threshold prices.

H1: The existence of different relative tick size changes at
threshold prices may attract more trading activities of

investors who would like to bet on short-term movement
around threshold prices as long as their own estimate
convinces them that the net expected return (after tradi
costs) is higher than zero.
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Hypothesis construction

* H2: With respect to the type of market participants, we
expect retail investors to be more likely to implement short-
term speculative trading strategy than other types of market
participants.

* Retail investors tend to exhibit a higher degree of cognitive
biases such as the prospect theory (Tversky and Kahneman,
1992) and the myopic loss aversion (Benartzi and Thaler, 1995)
than institutional investors.

e Retail investors would have a lower degree of risk tolera

* Buying at threshold prices would provide a margin o
with a potential positive returns.
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Hypothesis construction

* Result expectations:

* Total Order (TO) Types of investors Total volume Marketable volume
represents all , _
imbalances imbalances
matched

transactions at a Retail investors + _
given price;

Foreign investors
 Marketable Limit

Order (MOX are Domestic mutual funds _
limit orders that are
instantly matched ~ Proprietery trade +/-

upon submission.
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* Transaction-level trade data from SET that are categorized by
Investor types.
* Retail investors (R),
* Proprietary trading (securities companies and brokers) (P),
 Domestic mutual funds (M)
* Foreign investors (F)

Our data

 The sample period of our study is between 2002 and 2008.
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* There are three measures which we will use to gauge
imbalance:

1. Order volume VOLy, = (BuyVOL;y, — SellVOLyy,)

. (BuyVOL;p, — SellVOL;y,)
RATIO;,,, =
2. Volume ratio Pt = (BuyVOLyy; + SellVOLyy,)

Measurement

3. Number of orders  wum,, = (BuyNUM,,, — SellNUM,,)




Result

* The decomposition

shows that the
imbalance is
concentrated
among retail
investors and less
so among mutual
funds and foreign
Investors.
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Result

 The univariate t-test
against the null
hypothesis that the
average imbalance is
Zero.
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Measure of trading imbalance

Threshold - ,
: otal order imbalance arketable order imbalance
price Investor types Total ord bal Marketable ord bal
[TOI] TMOI]
2 Order volume (shares)
Retail customers 65,180.38%** -248,790.20%%*
(4.1892) (-8.1729)
Proprietary trading 33,162.27 -11,407.18
(0.6806) (-0.2261)
Domestic mutual funds -354,694.20%* -431,293.80%**
(-2.1407) (-2.6873)
Foreign mvestors -103,330.30%%* -164,755.10%**
grl 2 2
(-3.5601) (-4.8580)
Ratio (%)
Retail customers 2.06%+** -17.15%%**
(5.4822) (-14.8572)
Proprietary trading 2.10% -9.05%
(0.3907) (-1.3136)
Domestic mutual funds -46. 200 ** -51.67%%**
(-8.1215) (-7.9006)
Foreign investors 1.70% -15.089p%**
(0.8126) (-6.1401)
Number of orders (#)
Retail customers 24 S4wkk
(31.5630)
Proprietary trading -0.84
(-1.0484)
Domestic mutual funds -0 88¥k**
(-3.8957)
Foreign investors 3. 84

(-6.5191)
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 The univariate t-test against the null hypothesis that the
average imbalance is zero.

tttttttttt

Result

1. The imbalances are the largest in terms of volume among retail
investors,

2. The imbalances are more prevalent among lower-priced
stocks (below 50 Baht),

3. TO and MO imbalances tend to have opposite signs for retail
investors at threshold prices (negative MO but positive TO),
but same signs for mutual funds and foreign investors, and

4. At threshold prices, retail investors tend to submit more
orders than sell orders, but opposite for other group




CHULALONGKORN
g BUSINESS SCHOOL

Result JF s

I (_ EFMD
| AACSB|

~
.At.(n&:)iy EPAS
ACCREDITED

e Difference-of-mean t-test

Total order imbalance [TOI] Marketable order imbalance [MOI]
Measures of Trading Round b Round b
imbalances ound numbers Threshold ound numbers Threshold
(but not at Ece: Differences  T-Statistics (but not at Ece.: Differences  T-Statistics
threshold prices) P threshold prices) P

Order volume (shares)

Retail customers -981.55 39,109.33 -40,090_88*** -12.6974 223357 -101,263.80 103,497 37+*=* 23.9849

Proprietary trading 6,626.26 28.248.97 21,622 T1%** -5.2503 6.555.85 -12,134.72 18,690 57*** 47241

Domestic mutual

58,130 81%%* 67 893 47%4*

funds -2.92030 -61.051.11 ? 10.6309 -4 12705 -72.020.52 : 14 8024

Foreign investors 1,262.07 -58.132.64 59,394 T ¥k 10.3317 929 40 -91,796.68 92,726.08%*+* 16.7097
Ratio (%)

Retail customers 0.02% 3.44% -3 429k -11.6161 -2.54% -11.29% 8. 7590 H* 16.7202

Proprietary trading 2.61% 5.26% -2 65%* -1.8918 -1.15% -11.06% 9.910pke 5.5215

Domestic mutual

funds -0.38% -18.50% 18119k 14 6343 -1.77% -25.59% 23 B1%pH* 16.1510

Foreign investors 0.45% -0.62% 1.07% 14716 -1.10% -14 28% 13.18%p%** 147312
Number of orders (#)

Retail customers 2427 2232 1 95k 4.6057

Proprietary trading -0.88 -1.54 0.66 0.8677

Domestic mutual 5 3gkeH

funds -1.30 -6 68 10,4356

Foreign investors -1.78 -6.60 4.82%%4 7.1682
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. Total order imbalance Threshold price
e Correlation o1
. 2 5 10 25 50 100 200
between five-day e
|a ret U rn S a N d Retail customers 0.032 -0.0415  -0.1090Q%** -0.0162 -0.0668 -0.2806% % ., 354Q%%%
g (0.420) (0.164) (0.001) (0.675) (0.112) (0.000) (0.000)
t ra d | N g | m b a | a N Ce Proprietary trading -0.0119 -0.1091 0.0841 -0.0602 -0.0526 -0.1006 -0.0465
(0.946) (0.270) (0.334) (0.534) (0.611) (0.473) (0.826)
Domestic mutual
funds -0.0772 -0.0229 -0.0641 0.0261 0.0457 0.0617 -0.2088
(0.680) (0.778) (0.369) (0.707) (0.542) (0.607) (0.130)
Foreign investors -0.0731 -0.0331 0.0413 -0.0005 0.0673 0.3028**%  (,3038%**
(0.225) (0.434) (0.352) (0.992) (0.226) (0.001) (0.001)
Marketable order Threshold price
imbalance [MOI] 2 5 10 25 50 100 200
Proprietary trading -0.1237 -0.1171 0.1825% -0.0883 0.128 -0.0581 0.1033
(0.507) (0.298) (0.068) (0.433) (0.284) (0.722) (0.674)
Domestic mutual
funds -0.0907 0.1271 -0.0233 0.1005 0.1078 0.06 -0.1341
(0.666) (0.172) (0.783) (0.199) (0.192) (0.649) (0.397)
Foreign investors -0.0517 -0.0276 0.1167**  02142%**  0.0584 0.3420%*%  (.4538%**
(0.468) (0.577) (0.022) (0.000) (0.349) (0.001) (0.000)
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Result

 Multivariate regressions

Yipt = a; + St + IBITICKP + y’Xit + Eit

*  Yipe is the measure of imbalance,

* a; the stock fixed effects,

* §; the time fixed effects,

* TICK, anindicator variable which is equal to 1 for
observations that represent threshold price levels (one
indicator for each threshold)

* X; avector of stock characteristics, which are market
capitalization (MV), daily volume (VO), market-to-book ratio
(MTBV), annual sales, cash flow to operations (CFO), debt-
to-total-capital ratio (D/V), and return on asset (ROA).
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Result

 Multivariate regressions — Order volume

Explanatory Retail customers Proprietary trading Domestic mutual funds Foreign investors
variables TOI MOI TOI MOI TOI MOI TOI MOI
TICK2 51,480.75* -297.843.04%+* 18.455.05 -8.558.90 -451,686.01 -320,878.75 -67,937.74  -125,794.85%*

(1.70) (-2.84) (0.19) (-0.13) (-1.00) (-1.43) (-1.16) (-2.37)
TICKS 36,617.43* -163.659.06**  57.965.67* 23.431.97 12641177+ -118,362.81%  -41,731.95  -122,375.01%%%
(1.79) (-2.14) (1.93) (0.99) (-2.11) (-1.66) (-0.92) (-2.73)
TICK10 73.881.99 -41270.92 85.568.60* -51.961.05 8,976.57 -49.432.99 -158.121.96 -204,028.81
(1.23) (-1.21) (1.76) (-1.05) (0.12) (-0.98) (-1.17) (-1.21)
TICK25 17.075.54 -25,235.38 14,859.86 -13,968.27 -24.327.91 -44,287.79 -7.992.77 -16,105.55
(0.83) (-0.80) (0.72) (-0.54) (-0.79) (-1.53) (-0.24) (-0.50)
TICK50 5,347.98 -10,312.21 3,351.70 -26.406.80 8,872.46 -17.662.08 -11,069.14 3.211.66
(0.33) (-0.35) (0.18) (-1.48) (0.26) (-0.52) (-0.36) (0.11)
TICK100 33.226.04 6,230.08 28.194.22 -67,901.40 -27.886.26 -84,530.28%*  .49,054.85 -64.,862.97
(1.03) (0.19) (1.53) (-1.29) (-0.81) (-1.98) (-0.89) (-0.95)
TICK200 1.331.41 986.47 42.165.05 -1,189.74 -26.214.13 -42,372.61 6.117.66 -7.307.63
(0.08) (0.03) (1.49) (-0.03) (-0.77) (-1.28) (0.19) (-0.23)
MkiUp -23,754.56%** 02,351.07%%* 21,226.95%4* 32,028.80%%* 17.132.76%* 29,133 41 %** 36,381.43%* 64,785.88***
(-2.58) (7.17) 4.27) (5.88) (2.00) (4.35) (2.51) (4.83)
MktUp TICK. 15.919.77 -15,622.41 -26,594.79 6,199.33 9,565.72 42,027.73 -36,734.25 -58,787.52
(0.62) (-0.29) (-0.96) (0.24) (0.18) (0.77) (-0.73) (-1.36)
Number of
observations 396,772 386,738 47,743 35,855 83,751 63.821 208,646 162,985
Adjusted R-
squared 0.08% 0.10% 0.06% 0.19% 0.08% 0.12% 0.11% 0.28%
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 Multivariate regressions — Volume ratio

Explanatory Retail customers Proprietary trading Domestic mutual funds Foreign investors
variables TOI MOI TOI MOI TOI MOI TOIL MOI
TICK2 0.0046 -0.1102%%* 0.0482 0.0924 -0.4117%%* -0.4194% 0.0227 -0.1596%*
(0.39) (-3.33) (0.33) (0.50) (-2.25) (-1.70) (0.43) (-2.47)
TICKS 0.0203 -0.0807 %k * -0.0382 -0.1212 -0.0998 -0.2003%** -0.0083 -0.1179%*
(1.61) (-3.22) (-0.37) (-1.04) (-1.39) (-2.27) (-0.18) (-2.21)
TICK10 0.054 ] k* -0.0570* 0.0451 -0.0610 -0.0008 -0.1737+* -0.1051%* -0.1956%*
(3.53) (-1.69) (0.72) (-0.61) (-0.01) (-2.41) (-2.41) (-3.68)
TICK25 0.0354 -0.0468 -0.0268 -0.2109% 0.0554 -0.0002 -0.0063 -0.1000%*
(1.58) (-1.44) (-0.31) (-1.68) (0.85) (0.00) (-0.13) (-1.67)
TICK50 -0.0051 -0.0820%%* 0.0753 -0.2616%* 0.0070 -0.0782 0.0118 -0.1084*
(-0.22) (-2.19) (0.84) (-2.13) (0.09) (-0.95) (0.24) (-1.72)
TICK100 0.0387 -0.0433 0.0327 -0.2365% 0.0042 -0.1434 -0.1842 %%k -0.2207%%*
(0.91) (-0.75) (0.41) (-1.77) (0.04) (-1.07) (-2.61) (-2.62)
TICK200 0.1589%* 0.0404 0.0882 -0.2603 -0.0122 0.0128 -0.0946 -0.0512
(2.33) (0.37) (0.45) (-1.54) (-0.07) (0.07) (-0.91) (-0.44)
MktUp -0.0234%* 0.1512%%* 0.0368 %+ 0.1400%#* -0.0334 4 0.059] ik 0.0225 % (0.1384%%*
(-6.52) (40.78) (3.82) (9.11) (-2.67) (4.65) (2.99) (16.61)
MktUp TICK 0.0134 0.0114 0.0111 0.0751 -0.1558%%* -0.1591%* 0.0151 0.0251
(1.05) (0.46) (0.16) (0.87) (-2.92) (-2.40) (0.42) (0.61)
Number of
observations 396,772 386,738 47,743 35,855 83,751 63.821 208,646 162,985
Adjusted R-

squared 0.16% 1.07% 0.06% 0.60% 0.15% 0.30% 0.04% 0.72%
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 Multivariate regressions — Number of transaction

Explanatory Retail customers Proprictary trading Domestic mutual funds Foreign investors
variables TOI MOI TOI MOI TOI MOI TOI MOI
TICK2 0.2455 -1.5417 -2.8932 -2.7382%*
(0.11) (-0.89) (-0.79) (-1.66)
TICKS 4,1220%* -0.9308 -4.0492% -4.0206%**
(2.21) (-0.65) (-1.85) (-2.02)
TICK10 4.3206%* -3.9810 -5.0001** -8.3811*
(2.45) (-1.25) (-2.11) (-1.65)
TICK2S 3.4401 -3.2649 -2.5364 -5.0223*
(1.60) (-1.40) (-1.53) (-1.88)
TICKS50 3.7073 -3.9014 0.3294 -3.8751
(1.02) (-1.52) (0.17) (-1.06)
TICK100 -0.3051 0.3271 -12.2916* -11.5449
(-0.07) (0.02) (-1.94) (-1.1)
TICK200 3.0887 16.2139 -7.7665 -7.0737
(0.71) (1.12) (-1.61) (-0.83)
MktUp, 5.3143%%% 5.7572%%% 2.0130Q%** 6.645] Fi*
(13.47) 4.03) (6.17) (5.59)
MktUp TICK -0.1084 Plot Area po4 -1.1619 -2.8453
(-0.07) (1.44) (-0.69) (-1.21)
Number of
observations 386,738 35,855 63.821 162,985
Adjusted R-
squared 2.19% 2.33% 0.45% 0.92%
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Result

 Multivariate regressions

1. Strong negative imbalances at threshold prices among
lower-priced stocks (10 Baht and below),

2. TO and MO imbalances tend to have opposite signs for
retail investors at threshold prices (negative MO but
positive TO), but same signs for mutual funds and foreign
Investors,

3. At threshold prices, retail investors tend to submit more
buy orders than sell orders, but opposite for other groups.
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More than 70 percent of transaction value can be
accounted for by retail investors, and even as high 90
percent in the 2-Baht neighborhood. Thus, it seems that
this threshold imbalance is predominantly a retail-customer
phenomenon.

When prices are just above and just below the threshold
prices, retail investors are more likely to be submitted
marketable limit-sell orders (that is, at prices just above the
thresholds) than vice versa.

Retail investors are sending sell orders of larger sizes when
prices are just above threshold prices and sending buy
orders of smaller sizes when prices are just below
threshold prices.

tttttttttt




Misestimating the profitability of
short-term trading strategy

 The propensity to buy at threshold prices among some
retail investors brings up the issue of whether a cognitive
bias is influencing their decision.

 One possible explanation could be based on a
misconception that at threshold prices, an up-move of one
tick represents a gain of 1 percent, while a down-move of
one tick only represents a loss of 0.4 to 0.5 percent.




Misestimating the profitability of ' sans
short-term trading strategy

1. If retail investors believe that the probability of an uptick is
the same as a downtick (which contradicts uniform
distribution, as an uptick is larger in size than a downtick),
they may overestimate the expected return to a day trading
strategy where one buys at the threshold price and sell if
stock prices move up or down by one tick.

2. Also, if retail investors believe that the movement of stock
prices follow Geometric Brownian process and they
rationally expect to get positive expected returns, this shos
term trading strategy may not be able to achieve in g




Misestimating the profitability of
short-term trading strategy
Day trading strategy

We divide each day into 5-minute intervals. In first interval of the
day that a stock reaches its threshold price, we buy the stock. In
subsequent intervals, if it goes up or down by one tick, we sell
and then buy again whenever the stock reaches threshold price;

otherwise, the stock is held until the end of the day, where we
liquidate our holding.




Misestimating the profitability of
short-term trading strategy

 We show that the returns associated with such day-trading
strategy is essentially zero.

Year At uptick At downtick At day end E[r]

2002 28.1% 45.8% 26.8% 0.05%
2003 25.8% 51.7% 23.3% 0.00%
2004 23.8% 53.9% 23.3% -0.03%
2005 24.0% 51.4% 25.5% -0.02%
2006 24.7% 48.5% 27.5% 0.00%
2007 24.0% 48.6% 28.2% 0.00%

2008 21.0% 50.9% 28.9% -0.04%




What about expecting to achieve
positive 5-day returns?

 We also document that buying stocks against the negative
imbalances at threshold prices over a longer holding period
(five days) is also not associated with positive returns,
suggesting that there is no evidence that can systematically
profits from the imbalance.

Pearson correlation coefficient between 5-day forward returns and current daily trading imbalance

tttttttttt

Ratio imbalance Threshold price
(%)
2 5 10 25 50 100 200
Total order 0.0392 -0.0328 -0.0537 -0.0098 -0.0681 -0.011 -0.1333
(0.323) (0.271) (0.088) (0.800) (0.106) (0.874) (0.175)
Market order 0.0355 0.0799%** 0.0612%* 0.025 0.0317 -0.0409 0.073

(0.373) (0.008) (0.055) (0.528) (0.466) (0.564) (0.475)
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 The propensity to buy at threshold prices among retail
investors brings up the issue of whether they focus more
heavily on short-term speculative trading rather than
investing for long-term returns.

* However, the returns associated with such day-trading
strategy is essentially zero.

* The bias of this retail investors’ trading strategy provide
abnormal liquidity to the market at threshold prices.

 Abnormal liquidity benefits the trading of institutional

Investors.

Conclusion




