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Abstract

Stock split should not have any impact on share prices, and there should be no value 
creation. The purpose of this study is to find any impact of stock splits announced in 
India between 1999 and 2019 on stock returns. The study aims to find differences in the 
impact of stock splits on stock returns with differences in stock split ratios. To examine 
the impact, the study includes 224 splits and adopts the standard event study meth-
odology to find results. The presence of an abnormal return around split announce-
ment day is the main factor, which determines the impact of stock split on the stocks. 
Average Abnormal Returns and Cumulative Average Abnormal Returns on percentage 
basis, z-test and p-value are used to statistically analyze the impact on stock prices 
around the announcement day of splits. These tests are used across different window 
periods (e.g., 20 days, 10 days and 5 days) around the event day (announcement day) 
to check if the impact of the event continues or decreases over time. The results point 
to a significant positive impact of stock splits on the returns of stock around the day the 
split was announced. The results also show that the impact is stronger for stock splits 
with ratios 10:1 (2.72 percent) and 10:2 (2.14 percent). It can be suggested that 10:1 and 
10:2 are the most popular split ratios that receive maximum ongoing response to splits 
in the announcement window.
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INTRODUCTION

Stock split is a numeric change in the face value of shares that does 
not affect the investors’ equity ownership. In theory, stock splits 
should not have any effect on share prices and should not create 
any value as a result. Despite theoretical simplicity, this corporate 
event has induced different reactions in many capital markets all 
over the world. Researchers identified many reasons for stock splits 
such as liquidity, signaling, neglected firm to name a few. The main 
motivation behind splits seems to be the Optimal Trading Range 
Hypothesis, which states that there is a price range in which trading 
of shares of a company is most favorable for that company. There is 
maximum liquidity in this range. If share prices are higher than this 
price range, managers decide to split shares to bring down share pric-
es. Thus, stock split is done to maintain share prices in a favorable 
trading range and improve liquidity by facilitating trading of shares. 
According to Conroy and Harris (1999), when shares become quite 
costly, stock split is undertaken to move share prices to a suitable 
price range. The optimal trading range is considered a compromise 
between the desires of wealthy investors and institutions seeking a 
high price (to minimize brokerage costs) and the desires of small in-
vestors seeking a low price.
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This study is concerned about significant abnormal returns around the announcement. If the abnormal 
returns are positive, it means that the market views the split as a favorable event for future of the compa-
ny, and vice versa. Splits are categorized based on the four most popular stock split ratios. The study also 
examines if there are differences in the impact of split announcements with differences in the split ratio. 

1 Split factor means the adjustment factor. For example, stock split with the split ratio of 2:1 means that the face value of the share is cut in 
half and the number of shares will double on ex-split day.

1. LITERATURE REVIEW

Empirical research in the past has attempted to 
analyze this significant reaction around stock 
splits. According to Sharpe, Alexander, and Bailey 
(1995), a stock split entails a reduction of the par 
value of the corporation’s shares and simultaneous 
exchange of the multiple numbers of new shares 
for each existing share. Brennan and Copeland 
(1988) used the transaction cost model around 
the announcement day of stock splits. According 
to the model, the trading cost depends on share 
prices; therefore, it is costly to trade at lower pric-
es. According to the authors, the higher the split 
ratio, the higher the number of shares announced, 
the higher is the value of information conveyed by 
managers. 

Lamoureux and Poon (1987) were of view that 
companies split shares to attain preferred trading 
range if share prices are abnormally high. Stock 
splits results in presence of new investors, broad-
ens shareholders base and makes shares more 
affordable.  

McNichols and Dravid (1991) state that executives 
decide to split when share prices deviate from that 
of other peers. Thus, the split factor1 is positive-
ly related to deviation from a normal price. The 
researchers were of the view that stock split can 
be reasonably regarded as a signaling indicator 
for small companies. According to them, the split 
factor signals splitting company’s market value to 
investors, and managers choose a stock split ratio 
depending on private information about future 
performance they want to transmit to investors 
after considering price and market value of the 
shares. They tried to establish a relationship be-
tween the stock split ratio and earnings forecast. 
They believed that larger companies prefer a high-
er trading range. They added that the higher the 
share price before splitting, the more significant 
the stock split ratio.

Brennan and Hughes (1991) observed that a low 
split ratio signaled that companies were gearing 
for growth in the near future. The positive reac-
tion of the market to stock split announcement and 
size of splits both indicate information. To test this, 
Ikenberry and Ramnath (2002) took splits with the 
split ratio of 2:1 on NYSE and ASE. They found that 
market reaction to stock splits was more significant 
for small companies, companies with low book to 
market ratio and companies splitting at depressed 
share prices.

Conroy and Harris (1999) found a positive relation-
ship between AR, unexpected change in split ra-
tio and proportional changes in earnings forecasts. 
They concluded that the split factor is announced if 
it is larger than expected than there are higher sig-
nificant ARs. Kumar and Halageri (2013) examined 
share price reactions to stock split announcement 
and indicated that significant ARs are associated 
with stock splits. Suresha and Naidu (2013) using 
event study methodology tried to determine impact 
of stock splits. ARs were calculated using market 
model and t-tests were used to test their significance. 
They found significant positive ARs on announce-
ment day (AD), but only for a short run .ARs did not 
persist and diluted to normal return. They conclud-
ed that Indian stock market reacts positively to stock 
splits. Singh and Supna (2013) examined stock splits 
in India in period 2006-07 to 2009-10 for a sample 
of 219 observations using event study methodology 
for calculating ARs. They found significant CAARs. 

Xiao and Xuan (2013) studied the impact of stock 
splits announced by China’s A-share companies. 
Using cross-sectional regression of ARs for an-
nouncement day, the authors showed that significant 
ARs were sensitive to the split ratio and market but 
not to the industry, company size and cash dividends.

Thus, researchers in the past believed that the 
split factor was used as a tool to signal the future 
performance of a company. No research has been 
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conducted in India comparing and examining the 
differences in behavior of share prices for differ-
ent stock split ratios. This analysis is undertaken 
to identify if there is any difference in the impact 
of stock splits with differences in stock splits ratios.

2. AIMS AND HYPOTHESES

The aim of this study is to examine the effect of 
stock splits on share prices. Another objective is to 
investigate differences in the effect of stock splits 
on share prices with differences in split ratios.

The research hypotheses tested in this study are:

 H1: Stock splits have an impact on share prices.

H2: Stock split ratios have a different impact on 
share prices.

3. DATA SOURCE AND 

RESEARCH METHODOLOGY

Research papers and studies in the past have used 
an event study methodology to analyze the impact 
of stock splits on share prices. This study uses the 
event study methodology to determine whether an 
event generates abnormal returns after a company 
makes a financial decision concerning an asset or 
whether an event affects the value of that asset.

The sample for the analysis uses 224 stock splits 
announced by companies from January 1, 1999 to 
June 30, 2019. The sample companies have equity 
shares listed on the Bombay Stock Exchange (BSE). 
The sample companies are selected after consider-
ing the conditions such as clustering, overlapping 
and the absence of trading in respect to the an-
nouncement day for the total 1,392 stock splits 
announcements in the study period. The closing 
share prices data for the sample along with values 
of BSE Sensitive Index2 are collected from Prowess 
19.1, a database of the Centre for Monitoring 
Indian Economy (CMIE)3. 

2 BSE Sensitive index is a robust representative of the Indian stock market and is used as a proxy for the market portfolio as it is a 
value-weighted index that uses free-float market capital as value weights and is appropriate for the same type of analysis that Fama 
suggested .

3 CMIE is an independent private sector economic research organization. It has built the most extensive database on the Indian economy 
and companies in the form of databases and research reports. Academics and industries in India widely use it.

4 Most popular stock split ratios are the ones e in which the majority of companies in the period of study have split their shares.

5 Around here means an event window and includes an event day.

The stock split announcement dates considered are 
not directly published in any of the leading busi-
ness dailies. The dates of the announcement day 
are taken from the Prowess database, Capital line 
and press reports of Economic Times. Additional 
information is obtained from bseindia.com (offi-
cial website of BSE).

Of the total sample, 202 companies are catego-
rized based on the three most popular4 stock split 
ratios – 10:1 (70 companies), 10:2 (92 companies) 
and 10:5 (40 companies) in India.

To determine the presence or absence of differenc-
es in the influence of stock splits with differences 
in split ratios, AARs (Average Abnormal Returns) 
and CAARs (Cumulative Average Abnormal 
Returns) are calculated for groups with different 
stock split ratios.

The impact of stock splits around5 the announce-
ment day is examined through abnormal returns 
(ARs) calculated using the market model as part 
of the event study. An abnormal return is defined 
as an actual return ( )itR  minus a normal return 

( ).it
NR

.
it it it

AR R NR= −  (1)

Normal return is calculated using the market 
model, which is as follows:

.
it i i mt it
R Rα β ε= + +  (2)

and

ˆˆ ,
it i i mt

NR Rα β= +  (3)

where 
mt
R  is return on market index for day ,t  

i
α  measures mean returns not explained by the 
market, 

i
β  denotes sensitivity of returns (com-

pany i) to market returns, and 
it
ε  is the statis-

tical error whose expectation is assumed to be 
zero.
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Using equations (1) and (3), abnormal returns are 
defined as residuals or prediction errors of the 
model, which is as follows:

( )ˆˆ ,
it it it it i i mt

AR R NR R Rα β= − = − +  (4)

where ˆ
i

α  and ˆ
i

β  are OLS estimators of the re-
gression coefficient estimated over the estimation 
window.

Impact on Average Abnormal Returns (AARs) – 
announcement day

The un-weighted cross-sectional average abnor-
mal returns in period t  are calculated:

1 ,

N

it

i

it

AR

AAR
N

==
∑

 (5)

where N  is the number of shares for which AR  
are present on an event day in the event window. 
The event window is from 20t−  to 20.t+  The null 
hypothesis tested is:

( )0 : 0.
it

H E AAR =  

Z-test is used to test statistical significance of 
AARs on an event day. It assumes that AARs are 
independently and identically distributed, have 
the same mean and variances and are cross-sec-
tionally uncorrelated. σ  is unknown, and the es-
timator of σ  can be constructed from cross-sec-
tional variance of ARs in period .

i
t  Z-statistics is 

calculated as follows:

( )0,1 .it

t

AAR
Z N N

s

 
= ≈ 

 
 (6)

If AARs are not zero and statistically significant, 
this indicates that share prices behave positively 
or negatively to stock splits and affect wealth of 
shareholders. 

This study tries to analyze a cumulative effect 
of AARs using Cumulative Average Abnormal 
Returns (CAARs). CAAR is obtained by aggregat-
ing AARs for the event day 1t  through 2t  using:

2

1

.
t

it it

t t

CAAR AAR

=

=∑  (7)

The null hypothesis tested is that CAAR at the end 
of the period over which AARs are aggregated is 
zero. If CAAR is greater than zero, with signifi-
cant Z-values, this means that stock splits have a 
significant impact on ARs. 

To test statistical significance of CAAR  for N  
number of companies over t  days ( 1t  through 

)2 ,t  
cs
Z  statistic is calculated at the 5% level of 

significance:

2

1

1
.

i

i

t

cs it

i t

Z SAR
N T =

 
=  

⋅  
∑  (8)

4. RESULTS

Impact on Average Abnormal Returns – 
Announcement Day Figure 1 plots AARs for the 
announcement window from 20t−  to 20t+  and 

Figure 1. Average abnormal returns (announcement day)
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shows that AARs are positive before the an-
nouncement day of stock splits, in addition to an 
occasional descent to negative side on event days – 

17t−  and 16.t−

Table 1 shows AARs of the selected companies on 
and around the announcement day. It shows that 
in the 12-day event window from 10t−  till 1t+  day, 

there are positive AARs. After 1t+  day, majority of 
AARs are negative for the rest of the event win-
dow, except on day 14t+  and 18t+  when AARs are 
positive. The AAR on the announcement day is 
0.78% (positive). AAR on 1t−  day is 0.27%. On the 
announcement day, there is an increase in AAR 
by about 0.51. On 1t+  day, AAR is 0.62%, which 
means a decrease in AAR by about 0.16.

Table 1. Average abnormal returns (AARs) and Z-values (announcement day)

Event day AARs (%)
Standard 

deviation (%)
Z-values*

Number of 
positive ARs

Number of 
negative ARs

p-values of the 
Proportion Test*

–20 0.50 3.62 2.03 106 108 .946

–19 0.71 4.03 2.56 113 101 .452

–18 0.29 4.00 1.06 96 118 .151

–17 0.00 3.91 0.01 99 115 .305

–16 –0.14 3.28 –0.61 88 126 .011

–15 0.00 3.20 –0.01 94 120 .087

–14 0.21 3.74 0.80 110 104 .733

–13 0.36 3.71 1.41 98 116 .245

–12 –0.02 3.72 –0.07 97 117 .194

–11 –0.02 3.44 –0.08 87 127 .008

–10 0.53 3.38 2.32 125 89 .017

–9 0.25 3.81 0.97 110 104 .733

–8 0.29 3.38 1.27 111 103 .632

–7 0.45 3.34 1.95 116 98 .245

–6 0.05 3.40 0.21 106 108 .946

–5 0.74 4.18 2.60 129 85 .003

–4 0.91 4.04 3.28 111 103 .632

–3 0.64 4.21 2.23 118 96 .151

–2 0.32 3.70 1.28 105 109 .838

–1 0.27 3.80 1.06 116 98 .245

0 0.78 4.09 2.80 125 89 .017

+1 0.61 4.17 2.14 112 102 .539

+2 –0.12 3.39 –0.51 96 118 .151

+3 –0.46 3.45 –1.95 91 123 .034

+4 –0.41 3.73 –1.61 92 122 .047

+5 –0.48 3.22 –2.18 89 125 .017

+6 –0.51 3.11 –2.38 84 130 .002

+7 –0.24 2.91 –1.23 93 121 .065

+8 –0.59 3.21 –2.67 82 132 .001

+9 –0.07 3.16 –0.34 95 119 .116

+10 –0.37 2.98 –1.80 93 121 .065

+11 –0.36 3.56 –1.49 88 126 .011

+12 –0.29 3.10 –1.38 98 116 .245

+13 –0.12 2.82 –0.64 89 125 .017

+14 0.16 3.05 0.76 107 107 1.00

+15 –0.01 3.62 –0.03 111 103 .632

+16 –0.13 3.48 –0.56 96 118 .151

+17 –0.46 3.18 –2.13 94 120 .087

+18 0.11 3.23 0.52 109 105 .838

+19 –0.30 3.01 –1.47 94 120 .087

+20 –0.51 3.39 –2.21 85 129 .003

Note: * Values in bold are significant at the 5% significance level.
Table 1 shows that AAR on 0t  day is positive, with significant Z-value at the 5% level of significance. AARs on day – 20 ,t−  

19 ,t−  10 ,t−  5 ,t−  4 ,t−  3t−  and 1t+  are positive and significant. AARs on day – 5 ,t+  6 ,t+  8 ,t+  17t+  and 20t+  are negative 
with significant Z-values.
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To check if there are a significant number of pos-
itive or negative ARs on a day in the event win-
dow, the equality of proportion test is performed. 
The null hypothesis tested is that the proportion of 
positive ARs is equal to the proportion of negative 
ARs on each day during the event window. Table 
1 shows that the null hypothesis is rejected on 11 
days – 16 ,t−  11,t−  10 ,t−  3 ,t+  4 ,t+  5 ,t+  6 ,t+  8 ,t+  

11,t+  13t+  and 20 ,t+ when the proportion of neg-
ative ARs is greater. On 5t−  and 0t  day, the pro-
portion of positive ARs is greater and significant. 

4.1. Impact on Cumulative 

Average Abnormal Returns – 

Announcement Day

The study tries to analyze a cumulative effect of 
AARs using cumulative average abnormal returns 
(CAARs).

Figure 2 plots CAARs over the 41-day event win-
dow and shows that after a rise in CAARs till the 
announcement day, the decline seems to be inces-
sant till the end of the event window. This means 
that the market gradually learns about forthcom-
ing stock split announcement. 

Table 2 shows that CAAR of the selected compa-
nies gradually drifts up in the period from 20t−  to 

3 ,t+  after which it begins to decrease.

Table 2. CAARs and Z
cs

-values (announcement day)

Event day CAAR (%) Z
cs

-values*

–20 0.50 0.42

–19 1.21 0.78

–18 1.50 0.91

–17 1.50 1.02

–16 1.36 0.90

–15 1.36 0.76

–14 1.57 0.96

–13 1.92 1.15

–12 1.90 1.23

–11 1.89 1.20

–10 2.42 1.50

–9 2.67 1.63

–8 2.97 1.79

–7 3.41 2.04

–6 3.46 2.23

–5 4.21 3.01

–4 5.11 3.57

–3 5.75 4.02

–2 6.08 4.23

–1 6.35 4.43

0 7.14 5.09

+1 7.75 5.55

+2 7.63 5.38

+3 7.17 5.01

+4 6.75 4.76

+5 6.28 4.52

+6 5.77 4.09

+7 5.53 3.84

+8 4.94 3.35

+9 4.87 3.30

+10 4.50 3.13

+11 4.14 2.84

+12 3.85 2.59

Figure 2. Cumulative average abnormal returns (announcement day)
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Table 2 (cont.). CAARs and Z
cs

-values 

(announcement day)

Event day CAAR (%) Z
cs

-values*

+13 3.72 2.42

+14 3.88 2.42

+15 3.87 2.25

+16 3.74 1.92

+17 3.27 1.49

+18 3.39 1.44

+19 3.09 1.20

+20 2.58 0.89

Note: * Values in bold are significant at the 5% significance level.

Table 2 shows that CAAR has significant Z
cs

-
values starting from 7t−  day. CAAR is increas-
ing and continues to have significant Z

cs
-values 

till day 3.t+  After 3t+  day, the decline in CAARs 
seems to be incessant. CAAR has significant Z

cs
-

values at 5% significance level for 23 days (t
–7

 day 
till t

+15
 day).

4.2. Impact on AAR – Announcement 

Day (different stock split ratios)

Table 3 shows that AARs increase for six days start-
ing from day 4.t−  This increase continues till 1t+  day 

in the announcement window. After 1t+  day, AARs 
start decreasing and are negative from 2t+  day for 
19 days. Positive AARs with significant Z-value are 
noted on day 0.t  Negative AARs with significant 
Z-value are observed on days – 6t+  and 8.t+

The number of positive ARs is greater, and nega-
tive ARs are less in the time period starting from 

5t−  day and continues to be so till 1t+  day. The 
equality proportion test is conducted that checks 
the null hypothesis that the number of positive 
and negative ARs is equal. The null hypothesis 
is rejected at 5% significance level, and a signif-
icant increase in the number of negative ARs is 
observed for four days – 11,t−  4 ,t+  6 ,t+  and 8.t+  
The null hypothesis is rejected, and a significant 
increase in the number of positive ARs is observed 
for three days – 1,t−  0 ,t  and 1t+ .

92 companies in the sample have announced stock 
splits in the ratio of 10:2.

Table 4 shows that there are positive AARs on days 
– 5 ,t−  4 ,t−  1,t−  and 1t+  with significant Z-values at 

Table 3. AARs and Z-values – Announcement Day (split ratio 10:1)

Source: Calculated  by the authors based on the Prowess IQ database.

Event day AAR (%)
Standard 

deviation (%)
Z-values*

Number of 
positive ARs

Number of 
negative ARs

p-values of the 
Proportion Test*

–20 0.79 3.55 1.83 37 30 .464

–19 0.86 3.84 1.83 36 31 .625

–18 0.78 4.85 1.31 31 36 .625

–17 0.06 4.36 0.12 32 35 .807

–16 –0.29 3.38 –0.70 27 40 .142

–15 –0.05 3.08 –0.14 29 38 .328

–14 0.61 3.96 1.26 38 29 .328

–13 0.35 4.52 0.63 31 36 .625

–12 0.10 4.78 0.16 29 38 .328

–11 –0.20 4.22 –0.40 23 44 .014

–10 0.78 3.48 1.83 41 26 .086

–9 0.73 4.80 1.24 36 31 .625

–8 –0.09 3.75 –0.19 32 35 .807

–7 0.26 3.68 0.59 32 35 .807

–6 –0.54 3.31 –1.33 30 37 .464

–5 0.84 5.31 1.29 41 26 .086

–4 0.50 3.85 1.07 38 29 .328

–3 0.55 4.33 1.05 39 28 .222

–2 0.65 4.05 1.31 36 31 .625

–1 0.48 3.80 1.04 42 25 .050

0 1.45 4.38 2.72 41 26 .086

+1 0.66 4.11 1.31 36 31 .625



352

Investment Management and Financial Innovations, Volume 17, Issue 3, 2020

http://dx.doi.org/10.21511/imfi.17(3).2020.26

the 5% significance level. There are negative AARs 
on day 5t+  with significant Z-value at the 5% sig-
nificance level.

The null hypothesis that the proportion of pos-
itive and negative AARs is equal is not accepted, 
and significant p-values are present for three days 

– 17 ,t−  11,t−  and 5t+  (proportion of negative ARs is 
greater compared to positive ARs ). The propor-
tion of positive ARs is greater in contrast to nega-
tive ARs with significant p-value on 5t−  day.

There are 40 companies that have announced 
stock splits in the ratio of 10:5. Table 4 shows 
that AARs increase consistently and are positive 
for four days, from 4t−  to 1t+ . Positive AAR with 
significant Z-value is observed only for 19t−  day.

Table 5 sows that the null hypothesis that the pro-
portion of positive and negative ARs is equal is not 
rejected in the announcement window for the split 
ratio 10:5.

Event day AAR (%)
Standard 

deviation (%)
Z-values*

Number of 
positive ARs

Number of 
negative ARs

p-values of the 
Proportion Test*

+2 –0.06 3.20 –0.16 29 38 .328

+3 –0.59 3.54 –1.38 30 37 .464

+4 –0.59 4.27 –1.14 25 42 .050

+5 –0.16 3.36 –0.38 29 38 .328

+6 –0.98 2.60 –3.10 19 48 .001

+7 –0.51 3.00 –1.38 28 39 .222

+8 –0.95 3.52 –2.22 24 43 .027

+9 –0.11 2.98 –0.30 33 34 1.00

+10 –0.08 2.58 –0.25 31 36 .625

+11 –0.01 4.01 –0.01 32 35 .807

+12 0.01 3.84 0.02 30 37 .464

+13 0.00 2.75 –0.01 32 35 .807

+14 –0.49 3.11 –1.30 29 38 .328

+15 –0.37 3.71 –0.82 32 35 .807

+16 –0.27 3.37 –0.66 32 35 .807

+17 0.17 3.18 0.43 39 28 .222

+18 0.10 3.19 0.25 33 34 1.00

+19 –0.04 3.40 –0.10 31 36 .625

+20 –0.63 2.71 –1.90 25 42 .050

Note: * Values in bold are significant at the 5% significance level.

Table 3 (cont.). AARs and Z-values – Announcement Day (split ratio 10:1)

Table 4. AARs and Z-values – Announcement Day (split ratio 10:2)

Source: Calculated by the authors based on the Prowess IQ database.

Event day AARs (%)
Standard 

deviation (%)
Z-values*

Number of 
positive ARs

Number of 
negative ARs

p-values for the 
Proportion Test*

–20 –0.06 3.39 –0.17 37 49 .235

–19 0.07 4.26 0.16 38 48 .332

–18 –0.04 2.77 –0.13 34 52 .066

–17 –0.01 3.42 –0.02 33 53 .040

–16 –0.13 2.93 –0.42 36 50 .161

–15 –0.07 2.25 –0.31 38 48 .332

–14 0.35 2.82 1.14 44 42 .914

–13 0.44 3.19 1.28 35 51 .105

–12 0.06 2.74 0.20 44 42 .914

–11 –0.07 2.80 –0.24 33 53 .040

–10 0.79 3.71 1.97 49 37 .235

–9 0.08 3.37 0.22 40 46 .590
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Event day AARs (%)
Standard 

deviation (%)
Z-values*

Number of 
positive ARs

Number of 
negative ARs

p-values for the 
Proportion Test*

–8 0.45 2.89 1.45 49 37 .235

–7 0.36 2.80 1.21 51 35 .105

–6 0.63 3.02 1.95 45 41 .747

–5 0.78 3.50 2.06 55 31 .013

–4 1.06 3.72 2.63 45 41 .747

–3 0.39 3.99 0.90 43 43 1.00

–2 0.36 3.46 0.96 43 43 1.00

–1 0.70 3.04 2.14 45 41 .747

0 0.82 4.30 1.76 49 37 .235

+1 0.93 4.28 2.02 48 38 .332

+2 0.02 3.63 0.05 41 45 .747

+3 –0.53 3.32 –1.48 36 50 .161

+4 –0.29 2.92 –0.93 40 46 .590

+5 –0.99 2.91 –3.17 28 58 .002

+6 –0.37 3.12 –1.10 40 46 .590

+7 –0.31 2.52 –1.15 36 50 .161

+8 –0.38 2.74 –1.30 35 51 .105

+9 0.16 3.25 0.46 39 47 .451

+10 –0.17 2.60 –0.59 38 48 .332

+11 –0.27 2.70 –0.91 38 48 .332

+12 –0.30 2.30 –1.21 40 46 .590

+13 0.00 2.64 0.00 35 51 .105

+14 0.37 2.81 1.22 46 40 .590

+15 0.29 2.58 1.03 46 40 .590

+16 –0.09 2.81 –0.30 37 49 .235

+17 –0.38 2.21 –1.58 35 51 .105

+18 0.13 3.16 0.37 46 40 .590

+19 –0.37 1.95 –1.78 38 48 .332

+20 0.05 3.16 0.16 38 48 .332

Note: * Values in bold are significant at the 5% significance level.

Table 4 (cont.). AARs and Z-values – Announcement Day (split ratio 10:2)

Table 5. AARs and Z-values – Announcement Day (split ratio 10:5)

Source: Calculated by the authors based on the Prowess IQ database.

Event day AARs (%)
Standard 

deviation (%)
Z-values*

Number of 
positive ARs

Number of 
negative ARs

p-values for the 
Proportion Test*

–20 1.03 3.79 1.53 17 15 .860

–19 2.43 4.52 3.04 22 10 .051

–18 1.34 4.83 1.57 19 13 .377

–17 –0.07 4.22 –0.10 20 12 .215

–16 0.17 3.68 0.27 13 19 .377

–15 0.77 4.12 1.06 18 14 .597

–14 –0.99 5.04 –1.11 16 16 1.00

–13 0.17 4.13 0.23 15 17 .860

–12 –0.34 3.63 –0.53 12 20 .215

–11 0.02 2.79 0.04 16 16 1.00

–10 0.08 2.64 0.18 18 14 .597

–9 –0.18 2.73 –0.37 17 15 .860

–8 0.39 3.44 0.64 15 17 .860

–7 0.37 3.07 0.69 16 16 1.00

–6 –0.28 3.26 –0.49 16 16 1.00

–5 –0.33 3.63 –0.52 14 18 .597

–4 0.45 4.49 0.57 14 18 .597
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AARs for three split ratio groups, when plotted on 
a graph, are in Figure 3. Negative AARs start for 
the stock split ratios of 10:2 and 10:1 on the same 
event day, that is, 2t+  day, while negative AARs 
start for the split ratio 10:5 on 1t+  day.

To further analyze AARs, ASARs are calculated 
using equations (6) and (7). To test the statistical 

significance of ASARs, Z
s
-test is performed us-

ing equation (8). The null hypothesis tested is that 
ASARs on an event day is equal to zero. Table 6 
shows that ASARs with significant Z

s
-values at the 

5% significance level are present for six days (split 
ratio 10:1), eight days (split ratio 10:2) and two 
days (split ratio 10:5).

Event day AARs (%)
Standard 

deviation (%)
Z-values*

Number of 
positive ARs

Number of 
negative ARs

p-values for the 
Proportion Test*

–3 1.17 4.08 1.62 21 11 .110

–2 0.12 3.27 0.21 14 18 .597

–1 0.14 3.16 0.25 16 16 1.00

0 0.32 3.20 0.57 15 17 .860

+1 0.34 4.10 0.47 16 16 1.00

+2 –0.38 2.87 –0.74 12 20 .215

+3 –0.50 3.46 –0.82 13 19 .377

+4 0.32 3.92 0.46 13 19 .377

+5 –0.10 3.26 –0.18 18 14 .597

+6 –0.27 3.04 –0.51 13 19 .377

+7 –0.71 2.90 –1.38 12 20 .215

+8 0.07 3.91 0.10 17 15 .860

+9 –0.35 3.57 –0.55 12 20 .215

+10 –1.03 3.33 –1.75 12 20 .215

+11 –0.48 3.01 –0.90 11 21 .110

+12 –0.19 3.14 –0.34 15 17 .860

+13 0.12 3.47 0.19 15 17 .860

+14 0.81 3.89 1.18 17 15 .860

+15 0.74 2.57 1.63 17 15 .860

+16 0.20 3.31 0.33 15 17 .860

+17 –0.95 3.35 –1.60 8 24 .007

+18 0.22 3.09 0.41 16 16 1.00

+19 –0.31 3.67 –0.48 14 18 .597

+20 –0.55 3.27 –0.94 13 19 .377

Note: * Values in bold are significant at the 5% significance level.

Figure 3. AARs – Announcement Day (different stock split ratios)
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Table 6. AARs and Z
s
-values – Announcement 

Day (different stock split ratios)

Source: Calculated by the authors based on the Prowess IQ database.
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–20 0.79 2.42 –0.06 0.23 1.03 1.27

–19 0.86 1.22 0.07 –0.19 2.43 3.73

–18 0.78 0.97 –0.04 –0.10 1.34 1.90

–17 0.06 0.04 –0.01 0.19 –0.07 0.32

–16 –0.29 –0.06 –0.13 –1.16 0.17 –0.21

–15 –0.05 –0.24 –0.07 –0.64 0.77 0.90

–14 0.61 1.20 0.35 1.77 –0.99 –1.12

–13 0.35 1.31 0.44 0.47 0.17 0.09

–12 0.10 0.76 0.06 0.30 –0.34 –0.21

–11 –0.20 –0.88 –0.07 –0.32 0.02 0.08

–10 0.78 1.04 0.79 2.37 0.08 0.06

–9 0.73 0.68 0.08 0.40 –0.18 –0.09

–8 –0.09 –0.01 0.45 0.94 0.39 0.79

–7 0.26 0.19 0.36 1.10 0.37 0.51

–6 –0.54 –1.16 0.63 2.37 –0.28 –0.34

–5 0.84 2.76 0.78 3.75 –0.33 –0.31

–4 0.50 1.06 1.06 2.42 0.45 1.07

–3 0.55 1.13 0.39 0.51 1.17 2.08

–2 0.65 1.24 0.36 0.63 0.12 –0.17

–1 0.48 1.43 0.70 1.46 0.14 0.70

0 1.45 3.35 0.82 3.12 0.32 0.26

+1 0.66 1.58 0.93 3.62 0.34 0.33

+2 –0.06 –0.76 0.02 0.57 –0.38 –0.79

+3 –0.59 –1.47 –0.53 –2.02 –0.50 –0.26

+4 –0.59 –2.12 –0.29 –0.74 0.32 1.23

+5 –0.16 0.12 –0.99 –2.78 –0.10 0.32

+6 –0.98 –2.49 –0.37 –1.24 –0.27 –0.33

+7 –0.51 –1.27 –0.31 –0.81 –0.71 –1.25

+8 –0.95 –2.49 –0.38 –1.13 0.07 –0.26

+9 –0.11 0.02 0.16 0.79 –0.35 –0.81

+10 –0.08 –0.35 –0.17 –0.25 –1.03 –1.12

+11 –0.01 –0.22 –0.27 –0.92 –0.48 –1.10

+12 0.01 –0.85 –0.30 –0.93 –0.19 –0.31

+13 0.00 –0.46 0.00 –0.50 0.12 0.15

+14 –0.49 –1.50 0.37 0.93 0.81 0.78

+15 –0.37 –1.05 0.29 0.98 0.74 1.52

+16 –0.27 –0.97 –0.09 0.06 0.20 –0.07

+17 0.17 –0.25 –0.38 –1.25 –0.95 –1.31

+18 0.10 0.03 0.13 0.62 0.22 0.28

+19 –0.04 0.06 –0.37 –0.79 –0.31 –0.09

+20 –0.63 –0.92 0.05 0.10 –0.55 –1.17

Note: * Values in bold are significant at the 5% significance 
level.

4.3. Impact on CAAR – 

Announcement Day (different 
stock split ratios)

To examine a cumulative effect of stock splits 
on AARs, cumulative average abnormal returns 
(CAARs) are calculated to analyze a cumulative ef-
fect of AARs using cumulative average abnormal 
returns (CAARs).

Table 7. CAARs and Z
cs

 values – Announcement 

Day (different split ratios)
Source: Calculated by the authors based on the Prowess IQ database.
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–20 0.79 0.38 –0.06 0.04 1.03 0.20

–19 1.65 0.57 0.01 0.01 3.45 0.78

–18 2.43 0.72 –0.03 –0.01 4.79 1.08

–17 2.50 0.73 –0.03 0.02 4.72 1.13

–16 2.21 0.72 –0.17 –0.16 4.89 1.10

–15 2.15 0.68 –0.24 –0.26 5.66 1.24

–14 2.76 0.87 0.11 0.02 4.67 1.06

–13 3.11 1.07 0.55 0.09 4.84 1.08

–12 3.20 1.19 0.61 0.14 4.50 1.04

–11 3.00 1.06 0.53 0.09 4.52 1.06

–10 3.78 1.22 1.32 0.46 4.60 1.07

–9 4.51 1.32 1.40 0.52 4.43 1.05

–8 4.42 1.32 1.85 0.66 4.82 1.18

–7 4.68 1.35 2.22 0.84 5.19 1.26

–6 4.15 1.17 2.85 1.21 4.91 1.20

–5 4.98 1.60 3.63 1.79 4.58 1.15

–4 5.49 1.77 4.68 2.17 5.03 1.32

–3 6.04 1.95 5.07 2.25 6.20 1.65

–2 6.69 2.14 5.43 2.35 6.32 1.62

–1 7.17 2.36 6.13 2.58 6.46 1.73

0 8.62 2.89 6.94 3.06 6.78 1.77

+1 9.28 3.13 7.88 3.63 7.12 1.82

+2 9.22 3.01 7.90 3.72 6.75 1.70

+3 8.62 2.78 7.37 3.40 6.24 1.66

+4 8.03 2.45 7.07 3.29 6.56 1.85

+5 7.87 2.47 6.08 2.85 6.46 1.90

+6 6.89 2.08 5.71 2.66 6.18 1.85

+7 6.39 1.88 5.39 2.53 5.48 1.65

+8 5.43 1.50 5.01 2.36 5.54 1.61

+9 5.33 1.50 5.17 2.48 5.19 1.49

+10 5.25 1.44 5.00 2.44 4.17 1.31

+11 5.24 1.41 4.73 2.30 3.69 1.14

+12 5.25 1.28 4.44 2.15 3.50 1.09

+13 5.25 1.20 4.43 2.07 3.61 1.12

+14 4.75 0.97 4.80 2.22 4.43 1.24

+15 4.38 0.81 5.09 2.37 5.16 1.47

+16 4.11 0.65 5.00 2.38 5.36 1.46

+17 4.28 0.62 4.62 2.18 4.41 1.26

+18 4.37 0.62 4.75 2.28 4.64 1.30

+19 4.33 0.63 4.38 2.16 4.32 1.29

+20 3.70 0.49 4.43 2.17 3.78 1.11

Note: * Values in bold are significant at the 5% significance 
level.
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Comparative CAARs plotted show that CAARs 
are positive for all split ratios in the announce-
ment window (see Figure 4). The returns are high-
er for split ratios 10:1 and 10:2 as compared to the 
split ratio of 10:5.

CAARs are also aggregated for different time peri-
ods in the 41-day event window. The null hypoth-
esis tested using Z

cs
-test is that CAAR is zero at the 

end of the period over which cumulated. Table 8 
shows that the null hypothesis is not accepted, and 
there are significant Z

cs
-values for the split ratio of 

10:1 for event windows extended to 5t−  to 5t+  days. 
The null hypothesis is not accepted, and signifi-
cant Z

cs
-values are present for all event windows 

of different days in the 41-day period for the split 
ratio 10:2. For the split ratio 10:5, null hypothesis 
is not rejected in any event window.

5. DISCUSSION 

There is a significant increase in AARs for all se-
lected companies on days – 20 ,t−  19 ,t−  5 ,t−  4t−  and 

3t− , which could mean information leakage prior 
to the official announcement of the stock split by 
a company or insider trading. Grinblatt, Masulis, 
and Titman (1984), Ikenberry and Ramnath (2002) 
and Fama (1970) have also suggested the leak as 
possible reasons for significant positive AARs 
before the announcement day. For all sampled 
companies during the pre-announcement win-
dow, CAAR increases significantly from 0.50% 
to 6.35%. After the announcement day, CAAR 
shows a declining trend. CAAR of 7.75% on 1t+  
day declines to 2.58% by 20.t+  This means that 
the market initially responds positively to stock 
splits but corrects prices downward soon after 
the announcement day. Insider trading can also 
be a reason for significant CAARs in the event 
period from t

-10
 to t

+10
 days. The result is in line 

with Liu, Smith, and Side (1990), Beneish (1991), 
and Kiymez (1999).

AARs for the group of companies with stock 
split ratio of 10:1 increase for six days start-
ing from day 4.t−  This increase continues till 

1t+  day in the announcement window. After 

Figure 4. CAARs – Announcement Day (different stock split ratios)
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Table 8. CAARs and Z
cs

-values – Announcement Day (41-day event window: different split ratios)
Source: Calculated by the authors based on the Prowess IQ database.

Event days No. of days CAAR (%) 10:1 Z
cs

-values* CAAR (%) 10:2 Z
cs

-values* CAAR (%) 10:5 Z
cs

-values*

–20 to 20 41 3.70 0.49 4.43 2.17 3.78 1.11

–10 to 10 21 2.25 0.54 4.47 3.29 –0.35 0.36

–5 to +5 11 3.73 2.51 3.23 3.18 1.55 1.35

–2 to +2 5 3.18 3.06 2.83 4.20 0.54 0.15

–2 to 0 3 2.59 3.48 1.88 3.01 0.58 0.46

0 to +2 3 2.05 2.41 1.77 4.22 0.29 –0.11

–1 to +1 3 2.59 3.68 2.45 4.73 0.80 0.75

Note: * Values in bold are significant at 5% level of significance.
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1t+  day, AARs start decreasing and are neg-
ative from 2t+  day for 19 days. Positive AARs 
with significant Z-values are observed on day 

0.t  Negative AARs with significant Z-value are 
noted on days – 6t+  and 8.t+  The companies in 
the sample, which have announced stock splits 
in the ratio of 10:2, show positive AARs on days – 

5 ,t−  4 ,t−  1,t−  and 1t+  with significant Z-values at 
the 5% significance level. There are negative AARs 
on day 5t+  with significant Z-value at the 5% lev-
el of significance. The companies that have an-
nounced stock splits in the ratio of 10:5 then have 
AARs consistently increasing and positive for four 
days, from t

-4
 to 1t+ . Positive AAR with significant 

Z-value is observed only for 19t−  day. To further 
analyze AARs, ASARs are calculated using the 
equation, and to test the statistical significance 
of ASARs, Z

s
-test is performed using the equa-

tion. The null hypothesis tested is that ASARs 
on an event day equal zero. It is observed that 

6 According to the semi-strong form of the efficient market, if there is leakage of information before a corporate announcement, then 
CAARs will gradually increase in pre-announcement window and decrease on announcement day because of the response of companies 
for which information did not leak.

7 McNichols and Dravid (1990) reported that the higher split ratio is announced when there are higher expectations of future performance. 
The higher split ratio has a more positive impact on ARs and share prices.

ASARs with significant Z
s
-values at the 5% level 

of significance are present for six days (split ratio 
10:1), eight days (split ratio 10:2) and two days 
(split ratio 10:5).

To examine a cumulative effect of stock splits on 
AARs, Cumulative Average Abnormal Returns 
(CAARs) are calculated using cumulative average 
abnormal returns (CAARs). Comparative CAARs’ 
values are positive for all split ratios in the an-
nouncement window. The returns are higher for 
split ratios 10:1 and 10:2 as compared to the split 
ratio 10:5. CAARs are also aggregated for different 
time periods in the event window of 41 days. The 
null hypothesis is tested using Z

cs
-test, and signifi-

cant Z
cs
-values are present for the split ratio 10:1 for 

the event windows extended from 5t−  to 5t+  days. 
Significant Z

cs
-values are present for all event win-

dows of different days in the 41-day period for split 
ratio 10:2.

CONCLUSION

The aim of this study was to investigate the impact of stock splits around the announcement day with 
particular emphasis on finding any differences in the impact with differences in the stock split ratios. 
The analysis shows that AARs are significantly positive on the announcement day. It is suggested that 
almost equal immediate positive effects on share prices and firm value are present for all split ratios. 
There is no long-term effect of stock splits on share prices around the announcement day, as the peri-
od of significant CAARs is not extended beyond t

+10
 day. Significant CAARs in the pre-announcement 

window imply that there is information leakage prior to stock split announcements. This implication 
is drawn from the semi-strong form of efficient market6 hypothesis. The analysis of AARs and CAARs 
for different stock splits ratios shows that the impact on AARs is stronger for companies with split ra-
tios 10:1 and 10:2 in the announcement window. For companies with a split ratio of 10:5, there is no 
such strong evidence. One can also conclude that 10:1 and 10:2 are the most popular split ratios that get 
a maximum ongoing response to splits in the announcement window. Thus, it can be assumed that a 
higher split factor results in higher returns after the stock split, which is in line with the results report-
ed by Kuse and Yamamato (2004). For the lowest split ratio in the announcement window, there is 
no effect on ARs. This is emphasized by both AARs, CAARs and their significance values. The 
results support the views of McNichols and Dravid7 (1990). Thus, it can be concluded that the 
graphical presentation or empirical results reported in the tables suggest that the impact on ARs 
is greater in case of higher split ratios in the announcement window.
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