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Abstract

This paper examines the change in trading activity around stock splits, adopting a microstructure
approach. The results show that stock splits decrease the bid-ask spread and trade size per trade and
increase daily trading volume and turnover. We also find a decline in the proportion of limit orders and an
increase in individual investor’s participation. These results are in line with the trading range hypothesis.
Stock splits lower the trading costs and attract uninformed individual traders. Their trading through
market orders and marketable limit orders enhance the trading activity. Furthermore, the increase in
relative tick size and the decrease in the information asymmetry after splits are consistent with the
optimal tick size hypothesis and information asymmetry hypothesis, respectively. However, the evidence
does not contradict the expectation of the trading range hypothesis and is inconclusive to be recognized as

a main incentive of stock splits.

Keywords: Stock splits, microstructure, trading activity, the trading range hypothesis, the optimal tick size

hypothesis, the information asymmetry hypothesis
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T3 FEEe MAE AYEEe HaE THAe s 7] 2ol V1 = v
(Grinblatt et al., 1984; Lamoureux and Poon, 1987). Baker and Gallagher(1980)9} Baker and
Powell(1992)¢] AmZAlell waw, 7|98 A ES AAz 7H4steed e feA
AHE}E Zldste] FARES Agsn 9es ¢ & Jnd. FARY ¥ AR
AW (investor base)o] FojE i, AqtE A FrF FriskH, ARdVIde A Sk

AFEATEE] F7F SUkehs AdES 99 el duHe Jow BnkS
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A28 o]% 2383 A H(trading quality)©] sttt A¥Eo] g Ky al 917
olth dE 5o, FAREE F AdgHo] s (Copeland, 1979) o]k Wstrt

$13L (Lakonishok and Lev, 1987), 23|28 22X # =2} (Conroy et al., 1990; Schultz, 2000; Easley et
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6 Lamoureux and Poon (1987), Maloney and Mulherin (1992), Kryznowski and Zhang (1996),
Muscarella and Vetsuypens (1996), Angel et al. (1997), Desai et al. (1998), Lipson (1999), Schultz (2000),
and Kamara and Koski (2001)
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Aol sersttiete Fohuul Hasslael F7b o WaeA wud. wer B@

$olo} e o2, FARTS Ayt JME HMFE A FUHA S, 54 (liquidity) 2
21 % A H(signaling) (Z % X8| ] & (information asymmetry)) 2.2 T-i-3}7] % $FT} (Muscarella
and Vetsuypens, 1996).
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Table 1. Implications of hypotheses about stock splits

Trading range Optimal tick size Information
asymmetry
Overall trading volume + + n/a
Small trades by individual investors + + n/a
Bid-ask Spread - + n/a
Proportion of market order + - n/a
Probability of informed trading - n/a -

Adverse selection costs - n/a -




Table 2. Number of samples

This table shows the number of firms undertook stock split during the period from January 2000 to
October 2005. Split factor is the ratio of par value of stock after the split to par value of stock before the
split. Price before split is the stock price 60 days before the splits.

Split factor Number of observations

0.5 4

0.4 1
0.2 14
0.1 35

Price before split
(0, 5000] 8
(5000, 10000] 8
(10000, 50000] 34
(50000, ) 4
Year

2000 15
2001 6
2002 11
2003 7
2004 10
2005 5

Total 54




Table 3. Sample firms and their matched firms

To control the effects of firm characteristics on the change in trading cost and activity produced by stock
splits, we make a matched sample which consists of firms have similar market size and price to our split
firms. Selection is made from the matching score which is calculated by the following formula.

2(MV, -MV, )JZ +[2(Pi P, )]2

MV, + MV, P +P,

Matching score;; :[

where MV, and P; is market value and stock price of firm i 60 days before splits respectively. For a split
firm i, we select the firm j with the lowest matching score as a matched firm. Market value and price is
measured on the 60 day before the split.

Sample firms Matched firms
Market value Price Market value Price Matching score

(M) (M)
Mean 177,056 25,800 182,057 26,985 0.0162
Min 6,480 3,010 6,262 3,030 0.0000
25% 20,017 7,828 20,452 8,105 0.0021
Median 34,899 19,350 34,449 19,800 0.0079
75% 80,718 35,863 84,334 34,638 0.0176

Max 2,672,000 133,600 3,083,554 207,500 0.2082




Table 4. Change in trading activity from stock splits

This table shows the change in spread, depth, and trading measures for our sample of 54 split firms and their matched firms. The quoted spread is time-weighted
and the effective spread is trade-weighted. The realized spread is trade-weighted using the quoted midpoint five minutes after the trade. Relative tick is the ratio
of minimum tick size to quoted midpoint. The binding probability is the probability that the quoted spread is equal to the minimum tick size. Depth is the average
quoted size at the best bid and ask price. # of orders is the daily average of the total orders submitted to the trading system including market orders, marketable
limit orders, and limit orders. # of quotes is the daily average of the total number of change in quoted best bid-ask price or quoted best bid-ask size. # of trade is
the daily average of the total trade executions, which is equals to the number of market orders and marketable limit orders. Turnover is the ratio of the number of
shares traded to the total shares outstanding for a stock. ***_ ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Sample firms — Matched firms

Sample firms Matched firms
Before After

Before After t V4 Before After t Z t Z t V4
Panel A. Trading measures
# of orders 458 119  -3.04%**  _523%%* 514 508 0.10 1.59 -0.73 0.56 2.55%* 4.82%%*
# of quotes 345 815  -3.03***  _495%** 381 368 0.31 1.64 -0.68 -0.40 2.65%* 4.63%%*
# of trades 175 438  -2.96%** 5. 14%** 198 190 0.32 1.77* -0.77 0.11 2.56%* 4.63%%*
Trade size per trade (WM) 4.04 2.72 5.09%** 4.53%** 4.54 3.61 4.04%** 3.65%** -1.74* -1.18  -3.15%** -2.42%*
Daily trade size (WM) 1190.85 1778.23 -1.15 -1.29 1643.83 1530.70 0.37 2.47** -1.39 0.14 0.34 2.61%%*
Turnover per trade (%) 0.0090 0.0062 6.13%** 5.48*** 0.0104 0.0083 2.27%* 3.15%** -1.39 -1.30 -4.209%¥* 4 ]5¥**
Daily turnover (%) 1.3023 3.4720 -1.78* -1.81%* 1.2912 1.3402 -0.13 2.72%** 0.03 -0.26 1.76* 3.09***
Panel B. Spread measures
Quoted spread 0.0152 0.0107 4.67%** 4. 15%** 0.0165 0.0162 0.27 -0.55 -0.86 -0.20  -4.35%*¥*  4.0]***
Effective spread 0.0159 0.0122 4.44%*x* 3.92%** 0.0161 0.0161 0.07 -0.29 -0.20 0.19  -3.41%**%  3,04%**
Price impact 0.0096 0.0083 3.30%** 3.20%** 0.0095 0.0088 1.47 1.09 0.07 0.52 -1.06 -0.48
Realized spread 0.0063 0.0040 3.91%** 3.85%** 0.0066 0.0073 -0.96 -1.33 -0.42 0.16  -3.85%**  _3.69%**
Relative tick 0.0020 0.0032  -2.79%** -2.05%* 0.0021 0.0021 0.19 -0.30 -1.33 -1.76* 2.57** 2.05%*
Binding probability 0.1407 0.3287  -5.34%** 4 9Q*** 0.1723 0.1672 0.40 0.81 -1.76* -0.64 4.39%** 4.13%**
Return volatility 0.0395 0.0471 -2.21%* -1.81* 0.0334 0.0296 1.79% 2.35%* 2.55%* 2.76%** 4.93%** 4.84%**
Panel C. Depth measures
Ask depth (WM) 10.25 10.13 0.07 2.20%* 10.54 9.23 2.23%* 2.52%* -0.17 1.10 0.43 0.27
Bid depth (WM) 10.01 10.11 -0.04 1.77%%* 11.60 11.27 0.41 2.97** -1.05 -1.28 -0.53 -0.56
Ask depth (%) 0.0143 0.0162 -0.84 1.66* 0.0135 0.0123 1.26 2.39%* 0.58 0.69 1.65 0.31
Bid depth (%) 0.0137 0.0171 -1.38 1.07 0.0163 0.0146 1.51 2.42%* -2.06** -1.93* 1.04 -0.40




Table 5. Change in types of orders submitted from stock split

This table shows the change in types of submitted orders. Orders are categorized as market orders, marketable limit orders, and limit orders. In panel A, each
number is the proportion of order types. (i.e., Market buy is the number of market buy orders divided by number of all buy orders) In panel B, each number is the
proportion of orders from individual investors. (i.e., Market buy is the number of market buy orders from individual investors divided by the number of market
buy orders) ***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Sample firms

Matched firms

Sample firms — Matched firms

Before After

Before After t V4 Before After t Z t Z t V4
Panel A. Proportion of order types
Market orders 0.0197 0.0213 -1.25 -0.97 0.0209 0.0200 0.52 1.51 -0.81 -0.49 0.69 1.61
Marketable limit orders 0.2772 0.3054  -3.89%** 3 7¥** 0.2699 0.2542 2.54%% 2.01%* 0.96 0.86 5.92%%* 4.76%**
Limit orders 0.7031 0.6733 3.83%%* 3.17HF* 0.7092 0.7258 -2.57%* -2.29%* -0.75 -0.62  -5.62%*%*  _4.66%**
Market buy 0.0160 0.0171 -0.84 -0.90 0.0175 0.0177 -0.10 1.42 -1.11 -1.02 -0.27 1.05
Marketable limit buy 0.2744 0.3015  -3.58%** D g ¥** 0.2604 0.2460 1.89* 1.64 1.65 1.34 6.21%** 5.03%%*
Limit buy 0.7096 0.6814 3.45%%* 2.97%%* 0.7221 0.7363 -1.87* -1.75% -1.41 -1.18  -5.70%%% 4 9Q%**
Market sell 0.0240 0.0264 -1.57 -1.12 0.0248 0.0229 0.89 1.49 -0.38 0.01 1.73* 2.25%%*
Marketable limit sell 0.2802 0.3109  -3.81*** 3 20%** 0.2812 0.2645 2.15%* 1.24 -0.12 -0.14 4.65%** 4.14%**
Limit sell 0.6958 0.6627 3.88%** 3.31%** 0.6940 0.7127 -2.24%* -1.80* 0.19 0.32  -4.63%**% 4 (5%**
Panel B. Proportion of individual investors by order types
All orders 0.9359 0.9425 -1.19  -2.95%** 0.9186 0.9200 -0.24 0.07 1.51 0.11 1.90* 1.94%*
Buy orders 0.9423 0.9451 -0.52 -1.15 0.9226 0.9197 0.31 -0.21 1.96* 1.94%* 2.38%* 2.24%*
Sell orders 0.9286 0.9398 -1.48  -2.92%** 0.9147 0.9200 -0.80 -0.41 0.90 -0.12 1.31 1.61
Market buy 0.8981 0.8960 0.11 1.51 0.8632 0.8599 0.28 -0.30 1.31 1.91% 1.39 0.33
Marketable limit buy 0.9219 0.9246 -0.33 -0.85 0.8897 0.8852 0.34 -0.20 2.03%* 1.79% 2.51%* 2.03**
Limit buy 0.9534 0.9559 -0.54 -1.24 0.9396 0.9384 0.14 0.11 1.72% 1.49 2.27%* 2.17%*
Market sell 0.8597 0.8957 S2.11%% 2 88FHE 0.8126 0.8218 -0.29 0.16 1.44 0.41 2.53%* 2.38%*
Marketable limit sell 0.9005 0.9163 S2.13%% 2 .86%** 0.8764 0.8742 0.21 0.99 1.22 -0.37 2.30%* 2.37**
Limit sell 0.9446 0.9537 -1.11 -2.09%** 0.9372 0.9443 -1.30 -1.19 0.57 0.19 0.73 1.01




Table 6. Change in adverse selection cost and the probability of informed trading.

GH, GKN, and LSB denote the adverse selection components calculated from the methods by Glosten and Harris (1988), George, Kaul, and Nimalendran (1991),
and Lin, Sanger, and Booth (1995), respectively. PIN measures the probability of informed trading calculated using the methods by Easley, Hvidkjaer, and O’hara
(2002). a is the probability of occurance of an event for a trading day and p, s, and e are the arrival rate of informed traders, uninformed buy traders, and
uninformed sell traders respectively in the PIN model. ***  ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Sample firms — Matched firms

Sample firms Matched firms
Before After

Before After t Z Before After t Z t Y4 t 4
Panel A. Adverse selection cost by spread decomposition
GH 0.3351 0.3149 1.22 1.92% 0.3936 0.3714 0.81 0.79 -1.89* -1.42 -2.49%%  326%**
GKN 0.5683 0.5505 0.93 1.27 0.6569 0.5673 1.21 1.21 -1.13 -0.64 -0.78 -1.13
LSB 0.1609 0.1478 2.66%* 2.40** 0.1743 0.1687 0.67 0.46 -1.77* -1.65%  -2.90%** 2. Q2k*k
Panel B. Probability of informed trading
PIN 0.2104 0.1969 1.10 1.40 0.2261 0.2377 -0.73 -0.99 -0.99 -0.81 -2.64%* -2.44%%*
a 0.2215 0.2268 -0.20 -0.12 0.2167 0.2437 -1.10 -0.80 0.19 0.42 -0.63 -0.47
n 78 139 -3.25%** 2 69%** 78 57 1.85% 1.49 -0.04 0.37 4.04%%* 3.39%**
€5+ €p 65 120 -4.02%** .3 8o*** 68 49 1.92%* 1.65% -0.22 0.97 4.25%%* 3.87***




Table 7. Determinants of change in trading quality measures

This table shows the 2SLS regression results for the determinants of the change in the market quality
measures. QS, DT, QD, RT, LO, II, and AS denote quoted spread, daily turnover, quoted depth, relative
tick size, proportion of limit orders, proportion of individual investors, and adverse selection cost
computed from GH model, respectively. Subscript “a” represents the value after split and “b” represents
the value before split. Split factor is the ratio of the after-split par value to the pre-split par value. ***  **
and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Log(QS./QSy)  Log(DT/DTy)

Log(QS./QSy) -1.4124% %
(-4.54)
Log(DT,/DTy,) -0.0630
(-0.63)
Log(QD./QDy) 0.3853**
(2.44)
Log(RT,/RTy) 0.1438*
(1.79)
Log(LO,/LOy) 3.6597** -3.9735%*
(2.50) (-2.26)
Log(I1,/11y,) 1.0755 4.3899%**
(0.90) (2.15)
Log(AS,/ASy) -0.0892 -0.3412
(-0.65) (-1.34)
Constant -0.2084*** -0.1807
(-3.69) (-1.32)

Adjusted R squared 0.4940 0.7498




