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Abstract 

A costly arbitrage model, developed for the Australian imputation tax system, shows that stocks 
paying dividends with a tax credit are likely targets for ex-dividend arbitrage. We show that 
order imbalance, based on the direct observation of buyer and seller initiated trades, is a key 
factor in price movements around the ex-dividend day. Buying pressure before the ex-dividend 
day aimed at capturing the dividend and tax credit leads to an increase in prices that subsequently 
reverse in the ex-dividend period. This effect is concentrated in those stocks distributing a tax 
credit with their dividend payments. The price pressure resulting from order imbalance is 
substantially higher around the ex-dividend day relative to the effect observed outside this 
period. Our results reject the model of Frank and Jagannathan (1998) that bid-ask bounce is 
responsible for the ex-day premium and provide support for explanations based on taxes, 
transaction costs and incomplete price adjustment on the ex-day. 
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Inherent in tax and arbitrage-based explanations of ex-dividend day price changes is the 

notion that agents trade and prices adjust to reflect either one, or more, of marginal tax rates, risk 

or transaction costs. One little addressed issue in this debate is how aggressively investors trade 

to either capture, or avoid dividend payments, and the extent to which this trading influences 

prices. The current study uses the daily order imbalances of individual securities to show that 

price pressure plays a key role in the pricing of securities around the ex-dividend day. We find 

that the effect of order imbalance on abnormal returns is magnified around the ex-dividend day 

as aggressive trading aimed at capturing dividends intensifies the price pressure. 

Price pressure can arise under all three hypotheses that have been proposed to explain ex-

dividend day price behavior. Elton and Gruber (1970) relate the ex-day price change to the 

relative difference in tax rates between dividends and capital gains. Investors discount dividends 

if the taxation rate on dividends exceeds that on capital gains. This leads to a price decline less 

than the amount of the dividend on the ex-day and creates a positive abnormal return. In 

opposition to the tax hypothesis, Kalay (1982) and Boyd and Jagannathan (1994) argue that 

arbitrage by short-term traders will drive the abnormal return towards zero. However, transaction 

costs and risks can restrict arbitrage, leading to a non-zero abnormal return. It has also been 

proposed that market microstructure effects are responsible for ex-day abnormal returns. For 

example, Frank and Jagannathan (1998) suggest that it is prices bouncing from the bid price to 

the ask price that gives rise to a positive ex-day abnormal return. However, a consensus on the 

explanation for ex-dividend abnormal returns remains elusive.  

Chordia and Subrahmanyam (2004) show that order imbalance exerts an impact on 

prices, but this has not received much empirical attention in the ex-dividend context. 

Theoretically, the ex-dividend microstructure model of Frank and Jagannathan (1998) assumes 
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that order imbalances will exist around the ex-day as a consequence of investors avoiding 

dividends. Order imbalances are also likely to arise if there is an excess of market participants 

attempting to capture the dividend, which is consistent with Elton and Gruber (1970) and Kalay 

(1982).  Due to the difficulties of accurately identifying buyer- and seller-initiated orders, 

empirical work has been restricted in terms of the sample of firms and the time period studied. 

Jakob and Ma (2003) show that the ex-dividend price drop is related to order imbalance for a 

small sample of stocks between November 1990 and January 1991, while Koski (1996) shows 

purchasing pressure on the last cum-day and selling pressure on the ex-day for high yield stocks 

in the U.S. in 1988.   

This paper makes several contributions to the literature. Our data allows us to directly 

observe whether trades across all stocks were initiated by a buy or sell order and therefore we are 

able to undertake a much more comprehensive analysis of ex-dividend price pressure than has 

previously been attempted. We find that order imbalance drives prices about the ex-dividend 

day, and its effect is stronger than in other periods. There is buying pressure cum-dividend and 

selling pressure ex-dividend which directly refutes the Frank and Jagannathan (1998) hypothesis. 

Our finding that price adjustment to the loss of the dividend is incomplete on the ex-dividend day 

for high spread stocks contributes to explaining the well-known ex-day premium.  

Consistent with the tax benefits being priced, we find that the tax advantaged dividends 

are more highly valued and that these dividends attract the most buying pressure cum-dividend.. 

If investors want to receive the dividend and tax credit then they need to purchase the stock 

before the ex-day. This leads to pressure to trade before the fixed deadline that the ex-dividend 

date represents and creates an incentive for buyers to trade aggressively so as to get their order 

filled. 
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Under the imputation tax system, Australian resident shareholders receive a refund of 

corporate tax paid on the profits from which the dividends are distributed. The tax refunded is 

attached to the dividends paid and is called a franking credit.1 This results in dividends being tax 

advantaged relative to capital gains for certain investors, including many individuals and 

superannuation funds. Our study is able to exploit variation in the level of franking credits across 

stocks, which can range from zero (unfranked) through partially franked to 100% (fully franked). 

The level of franking varies according to the level of Australian corporate tax paid. Profits taxed 

at the full corporate rate in Australia give rise to fully franked dividends. The franking of the 

dividend can often be less than 100% if a company has a significant component of overseas 

earnings, or if the company had losses or other tax offsets. During the period of study there were 

several tax changes, which provide a potential opportunity to observe changes in the value of tax 

effects.  

We find that order imbalance is the key variable in explaining abnormal returns in the 

cum-dividend period, on the ex-dividend day and also in the days following the stock going ex-

dividend. Before the ex-day there is an excess of buyer-initiated trades driving cum-dividend 

price increases. In contrast ex-dividend, there is an excess of seller-initiated trades that continue 

to push prices down for several days. Stocks with the tax advantage of fully franked dividends 

experience more buying pressure in the cum-dividend period, relative to unfranked stocks, and 

they have a smaller abnormal return (larger price decline) on the ex-day. This finding is 

consistent with the hypothesis that long term investors prefer to buy tax advantaged stocks cum 

1 The franking credit is used to reduce the shareholder’s personal tax liability. Direct trading of franking credits is 

illegal, but it is quite legal to trade stocks about the ex-dividend date thereby transferring the dividend and the 

associated franking credit.  
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dividend, but is also consistent with short-term traders targeting these stocks for dividend 

arbitrage trades. Kalay (1982) suggests that transactions cost may inhibit dividend arbitrage. We 

find that high bid-ask spreads lead to smaller price adjustment on the ex-dividend day and in 

such cases prices continue to fall following the ex-day.  

The impact of order imbalance on abnormal returns is stronger around the ex-day than at 

other times outside of the ex-day window. The increase in the impact of order imbalance is 

particularly strong cum-dividend for those securities that are paying fully franked dividends. We 

find some significant results coincident with different tax regimes, but their nature is such that 

we are unable to confidently conclude that they are a consequence of differences between the 

regimes. However, there is some evidence consistent with dividends carrying tax credits 

becoming more valuable after a cash refund for surplus credits was introduced. 

The remainder of the study is organized as follows. Section 1 discusses Australia’s 

dividend imputation tax system. Section 2 presents a theoretical model and develops hypotheses 

about expected ex-divided trading behavior and price pressure effects. Section 3 outlines the 

sample data. Section 4 presents the empirical analysis of abnormal returns and order imbalance 

about the ex-dividend day. Section 5 concludes.  

1. The Dividend Imputation System in Australia

The dividend imputation system has been operating in Australia since 1 July 1987. 

Domestic taxpaying shareholders are eligible to receive a franking (tax) credit that is attached to 

a dividend payment.  This credit is used to reduce a shareholder’s personal tax liability.  A 

company is only able to provide franking credits on the portion of the dividend paid from 

corporate profits that have been taxed at the Australian corporate tax rate.  In effect, the 

corporate tax paid by corporations is a collection of personal tax from the shareholder.  The 
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franking level (k) attached to a dividend can vary between zero percent (unfranked) and 100% 

(fully franked).  Table 1 shows an example of the cash flows for a $100 dividend that is either 

fully franked or unfranked.  The corporate tax rate (tc) equals 30% and the personal tax rate on 

dividends (td) equals 45%.  Cash flows are rounded to the nearest dollar and assume a dividend 

payment of $100.  

These results highlight a key feature of the dividend imputation system. Domestic 

resident investors are able to receive the franking credit and should therefore place a higher value 

on dividends that carry this credit. In the example given, the difference in the cash flow after all 

taxes between fully franked and unfranked dividends is $24 per $100 dividend. This higher value 

is the reason why we anticipate that investors will trade aggressively to capture these credits. 

Domestic investors own about two-thirds of the Australian market and we hypothesize that 

excess demand for franked dividends will cause price pressure. Investors that do not have tax 

liabilities in Australia are not able to receive the franking credit. In the example in Table 1, this 

non-resident investor will value all dividends, franked or unfranked, at $55. As such, they are 

likely to benefit from trading with the domestic investor. In practical terms, Australian 

companies, Australian individuals and Australian pension funds are the investors most likely to 

place a higher value on the franking credit. Foreign investors will not value the franking credit. 

The following section explores a theoretical model based on this franking credit-induced 

difference in value. 

 [Insert Table 1] 

2. Theory and Expected Trading Behavior

Elton and Gruber (1970) hypothesize that investors require a premium for receiving the 

dividend if the tax rate on dividends exceeds the tax rate on capital gains. Empirical support for 
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the taxation hypothesis is provided by Lasfer (1995), Bell and Jenkinson (2002) and Zhang, 

Brown, and Farrell (2008). However, under an imputation tax system, certain investors prefer 

dividends rather than capital gains. We now present a costly arbitrage model along the lines of 

Boyd and Jagannathan (1994) and McDonald (2001) to identify how investors will trade around 

the ex-dividend day and to develop hypotheses for how stock-level characteristics will impact 

returns and the price pressure.  

2.1 Equilibrium price drop for long-term investors 

For investors whose trade decision is exogenous (i.e. long-term investors) transaction 

costs are incurred irrespective of the timing of the trade and so have no substantial impact on the 

choice of trading cum-dividend or ex-dividend. Abstracting from the delays in the payment of 

taxes and receipt of franking credits, the expected percentage price drop should equal the value 

of the dividend and the franking credit to the investor as given by:  
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where Pc is the stock price on the cum-dividend day, E(Px) is the expected stock price on the ex-

day, D is the cash dividend, td is the tax rate on dividend income, tg is the capital gains tax rate, tc 

is the corporate tax rate, k is the level of franking attached to the dividend and u is the investor’s 

utilization of franking credits.  If an investor is unable to utilize the franking credits u will take a 

value of zero and equation 1 can be reduced to that of Elton and Gruber (1970). Similarly, if 

dividends are unfranked (cash only) then k takes a value of zero, which also gives the Elton and 

Gruber (1970) equation. A utilization value of one implies the full value of the franking credits 

can be offset against the investor’s tax liability, or can be received as a cash refund. In Australia, 

there is mixed evidence on whether or not the franking credits possess a market value greater 
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than zero (see Brown and Clarke (1993), Walker and Partington (1999), Cannavan, Finn, and 

Gray (2004), Beggs and Skeels (2006) and Cummings and Frino (2008)).  

2.2 Equilibrium price drop for short-term traders 

Kalay (1982) and Boyd and Jagannathan (1994) argue that tax-exempt, short-term traders 

will drive the abnormal return towards zero, but transaction costs restrict the extent of price 

adjustment. Evidence consistent with dividend arbitrage has been documented by Eades, Hess, 

and Kim (1984), Lakonishok and Vermaelen (1986), Karpoff and Walkling (1988), Karpoff and 

Walkling (1990), Michaely (1991), Michaely and Vila (1996), Koski and Scruggs (1998), and 

McDonald (2001).  Australian evidence can be found in Brown and Clarke (1993), Bellamy 

(2002) and Ainsworth, Fong, Gallagher and Partington (2016).  

The no arbitrage condition for short-term traders under a dividend imputation tax system 

is given by: 
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where c is the transaction costs as a percent of the price and all other variables are as previously 

defined.  The expected percentage price drop should be within these bounds to preclude arbitrage 

activity.  Equation 2 implies that arbitrage will be most profitable in high yield stocks with low 

transaction costs.   
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2.3 Market Equilibrium with different types of trader 

Figure 1 portrays a market with four traders for whom equilibrium is governed by 

equations 1 and 2.2 There are two long-term traders (LT) and two short-term traders (ST). We 

consider a situation where one of the long-term traders and one of the short-term traders have 

franking credit utilization rates equal to zero (u=0). The other long- and short-term traders fully 

utilize franking credits (u=1). Since Equation 2 has an upper and lower trading bound, each 

short-term trader is represented by two lines in Figure 1. This represents their particular upper 

and lower trading bounds labeled ST
A and ST

C, respectively, where the investor will avoid or 

capture the dividend and franking credit. For each short-term trader, if the ratio of the ex-

dividend price drop to the cum-dividend price plots above the line ST
A they will sell dividends 

and if it plots below line ST
C they will capture dividends. For points that plot above the 

equilibrium line LT, dividends are not attractive to the long-term trader. Thus they will accelerate 

sales and sell in the cum-dividend period, or delay purchases and buy ex-dividend. For points 

below the line LT dividends are attractive to the long term trader. Therefore, they will delay sales 

until the ex-dividend period, or accelerate purchases to the cum-dividend period.  

[Insert 

Unfranked Dividends Franked Dividends 

(1) (2) (3) (4) (5) (6)

Constant 0.012 0.012 0.057** 0.034** 0.034** 0.051** 
OIt 0.777** 0.777** 0.777** 1.158** 1.158** 1.158** 
OIt-1 -0.196** -0.196** -0.196** -0.196** -0.197** -0.197**
OIt-2 -0.037** -0.037** -0.038** -0.067** -0.067** -0.067**
OIt-3 -0.064** -0.064** -0.064** -0.043** -0.043** -0.043**
OIt-4 -0.021* -0.021* -0.021* -0.040** -0.040** -0.039**

2

  Figure 1 is in the spirit of Boyd and Jagannathan (1994) but allows for the effects of imputation. As plotted td = tg. 

If the capital gains tax rate is less than the tax rate on dividends the equilibrium lines will have a steeper gradient 

than in Figure 1 and vice versa. 
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C5 0.029 0.029 0.117 0.106** 0.105** 0.117** 
XD 0.485** 0.485** -0.113 0.020 0.017 0.336** 
X5 -0.062** -0.062** 0.021 -0.052** -0.053** 0.129** 
OIt x C5 0.004 0.003 0.009 0.092* 0.086* 0.088* 
OIt x XD 0.024 0.017 0.023 -0.340** -0.348** -0.348**
OIt x X5 -0.051 -0.048 -0.052 0.100* 0.103** 0.099*
OIt-1 x C5 0.003 0.006 0.036 0.037
OIt-1 x XD 0.041 -0.004 0.065 0.141
OIt-1 x X5 -0.015 -0.018 -0.022 -0.024
DY -0.009* -0.007*
DY x C5 -0.029 -0.008
DY x XD 0.184** -0.264**
DY x X5 -0.006 -0.060**
Spread -0.024* 0.001
Spread x C5 -0.014 0.009
Spread x XD 0.136 0.363**
Spread x X5 -0.073 -0.050*

N 181,463 181,463 181,463 316,064 316,064 316,064 
Adj. R2 0.033 0.033 0.033 0.059 0.059 0.060 
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Figure 1] 

The difference in the value of franking credits amongst traders will encourage 

transactions. In areas A, B, C and D, the ex-dividend day price decline is less than the value of 

dividend plus franking credits for the long-term trader who fully utilizes franking credits 

LT(u=1), and vice-versa for the long-term trader who does not utilize franking credits LT(u=0). 

Thus, in areas A, B, C and D, the long term trader who utilizes the credits will purchase stock 

cum-dividend from the long term trader who does not utilize the credits. Also in areas B and D, 

the short-term trader who does not utilize franking credits, ST
A(u=0), will go short the dividend 

by trading with the long-term trader who can fully utilize franking credits LT(u=1). In areas C 

and D, the long-term trader LT(u=0) who does not utilize the franking credit may avoid the 

dividend by trading with the short-term-trader who fully utilizes the franking credit ST
C(u=1). In 

area D, the short term trader who fully utilizes the franking credit may engage in a dividend 

capture trade with the short term-trader who does not utilize the credit.   

2.4 Price pressure around the ex-dividend day 

The analysis of Figure 1 suggests that traders who can utilize franking credits would gain 

from buying cum-dividend and traders who cannot use the credit would benefit from selling 

cum-dividend in the case of stocks with fully franked dividends. Since traders who can use the 

credits are a majority in the Australian market then cum-dividend buying pressure is likely to be 

present for stocks with franked dividends. These traders will include domestic individual 

investors, domestic companies and domestic pension funds. There is less tax benefit from trading 

unfranked stocks as there are no tax benefits from franking credits. Since in this case trading is 

less attractive it is expected that order imbalance and associated abnormal returns will be lower 

for unfranked stocks compared fully franked stocks. 

11 

This is the peer reviewed version of:  Ainsworth, A. B., Fong, K. Y. L., Gallagher, D. R., & Partington, G. (2018). Taxes, order 
 imbalance and abnormal returns around the ex-dividend day. International Review of Finance, 18(3), 379-409,  

which has been published in final form at https://doi.org/10.1111/irfi.12155 
This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions. 



The buying pressure is likely to arise both from long-term traders accelerating trades to 

the cum-dividend period and from short-term traders capturing the dividend. It is expected that in 

the lead up to the ex-dividend day there would be positive order imbalances and positive 

abnormal returns. In the ex-dividend period short-term traders who have captured the dividend 

will be reversing their trades by selling. Long term investors who deferred selling in order to 

receive the dividend will also sell ex-dividend. As a result we anticipate selling pressure and a 

negative order imbalance in the ex-dividend period. 

The behavior we hypothesize is a direct contrast to that hypothesized by Frank and 

Jagannathan (1998). They have a non-tax based explanation for ex-dividend day returns and the 

pattern of trading they predict is opposite to that which we hypothesize. They argue that 

collecting and handling dividends has a significant nuisance cost to investors. Investors therefore 

tend to avoid dividends by selling cum-dividend, or buying ex-dividend. On the last cum-

dividend day this leads to selling pressure with trades tending to be at bid and on the ex-dividend 

day there is buying pressure with trades tending to be at the ask. This would lead to lower prices 

at the close on the cum-dividend day and higher prices at the open on the ex-dividend day, 

resulting in the ex-dividend day premium.  

2.4.1 Aggregate price pressure 

In order to minimize price risk short-term traders will prefer to trade as close to the ex-

day as possible. Thus positive order imbalances and positive abnormal returns are anticipated to 

arise in the days leading up to the ex-day, increasing in intensity as the ex-day approaches. In the 

ex-dividend period we expect selling pressure to arise from short-term dividend capture traders 

unwinding their positions and from long-term traders who deferred sales in order to obtain the 

dividends. The expectations for the ex-dividend order imbalance and abnormal returns differ 
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between the ex-dividend day and subsequent days. In order to minimize price risk, both short-

term and long-term traders would prefer to unwind their positions on the ex-day. Thus, we 

expect the greatest selling pressure to be on the ex-day, but it could continue at a decreasing level 

for several days after the ex-day because of trading constraints, such as high spreads.  

On the ex-day we expect a positive abnormal return as past Australian studies show the 

stock price on average drops by less than the dividend amount, Brown and Clarke (1993), Beggs 

and Skeels (2006). Adding back the face value of the dividend when computing the return leads 

to the well-known ex-day premium. Order imbalance is expected to be negative and the 

abnormal returns of stocks with more negative order imbalance will be lower. Following the ex-

day, assuming trading constraints prevent full price adjustment on that day, we anticipate a 

continuation of selling pressure in some stocks. This would result in negative order imbalances 

and negative abnormal returns after the ex-day.  

2.4.2 Price pressure and franking 

As the analysis in Figure 1 shows, a substantial source of the difference in dividend 

valuations is whether or not the investors can utilize the franking credit. Thus, order imbalance is 

expected to be higher for stocks with franked dividends. If franking credits are valued, then the 

prices of stocks paying fully franked dividends are expected to increase more strongly in the 

cum-dividend period, resulting in higher abnormal returns relative to stocks distributing 

unfranked dividends. The price drop on the ex-day is also expected to be larger if franking 

credits are valuable to investors. Consequently, the ex-dividend abnormal return is expected to 

be smaller for fully franked as opposed to unfranked stocks.   
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2.4.3 Price pressure and dividend yield 

Figure 1 shows that high dividend yield stocks are likely to be attractive for short-term 

dividend capture trades as they offer higher profits net of transactions costs. High yield stocks 

are also more likely to be the stocks where long-term traders focus their attention when deciding 

whether to trade cum-dividend or ex-dividend. This is a result of higher yielding, fully franked 

stocks carrying a higher percentage of franking credits. For a short-term trader to trade with a 

long-term trader the dividend yield needs to sufficiently large to cover transaction costs (
∗

LTDY  in 

Figure 1). For example, if one-way transaction costs are 0.25% and the corporate tax rate is 30%, 

then a minimum dividend yield of 0.58% is required before a transaction will take place. For two 

short-term traders to transact with each other the dividend yield would need to exceed 1.17% 

( ∗
STDY  in Figure 1). We therefore anticipate that order imbalances and abnormal returns will be 

more positive in the cum-dividend period for higher yield stocks. On the ex-day abnormal 

returns are expected to be smaller for high yield stocks as their higher value will result in a 

bigger price drop. We expect a more negative order imbalance for high yield stocks ex-dividend 

as short-term investors unwind their positions.  

2.4.4 Price pressure and bid-ask spreads 

Higher spreads make short-term trading unattractive as this increases the cost of trading. 

As a result of the dividend capture by short-term traders it is expected that price pressure and 

cum-dividend abnormal returns will be higher for low spread stocks. In contrast, on the ex-day, it 

is expected that high spread stocks will have higher abnormal returns than low spread stocks. 

There are two reasons for this. First, short-term traders are expected to drive the ex-day abnormal 

returns down in low spread stocks. Second, high spreads may inhibit trades resulting in 

incomplete price adjustment on the ex-day. As a consequence there could be negative order 
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imbalance and negative abnormal returns for high spread stocks after the ex-day as prices 

gradually adjust. 

2.5 The effect of changes in the tax code 

Abnormal returns and order imbalances may vary with the amendments that have been 

made to the imputation tax system. Whether the abnormal returns and order imbalances actually 

do vary will depend upon the impact of the tax change on the marginal traders about the ex-

dividend date. We identify four tax regimes.  Regime 1 covers the period from the start of the 

study until the announced implementation date of the 45-day holding period rule (2 January 1995 

to 30 June 1997).  The holding period rule was designed to limit the indirect trading of franking 

credits. In the 1997 Federal Budget it was announced that the holding period rule would come 

into effect from 1 July 1997.3  The holding period rule requires investors to hold the share for a 

minimum of 45-days encompassing at least part of both the last cum-day and the ex-day, in order 

to be eligible to benefit from the franking credit.  The legislation also states that during the 45-

day period a maximum of 70% of the risk exposure of the stock can be hedged via derivatives. 

The introduction of this rule, if effective, should inhibit short-term trading as well as potentially 

reducing the value of dividends.4 However, the Australian Government did not enact this 

legislation until July 1999, but with retrospective effect from 1 July 1997.  Regime 2 (1 July 

3

 See the Australian Federal Treasurer’s Press Release No. 47 at http://www.budget.gov.au/1997-98/press/pr47.asp 

for further details of the legislation.  

4

 Schemes to facilitate trading of dividends and franking credits, as well as the management of the 45-day rule, were 

available. For example, Wellington (2003) reports that $262 million was paid by the ANZ bank to the Australian 

Tax Office as a settlement for dividend transactions between 1996 and 2002. 
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1997 to 15 July 1999) covers the period over which the 45-day rule was supposed to be 

operative, but had not been made law.   

In September 1999, the capital gains tax payable on assets held longer than 12 months 

was discounted for individuals and pension funds, and the indexation of capital gains was also 

removed. We define regime 3 as covering ex-dividend days between 16 July 1999 and 30 June 

2000. This encompasses both the 45-day rule being made law and the capital gains tax change.5 

Following the enactment of the 45-day rule in regime 3 any deterrence of short-term trading is 

likely to show up in reduced order imbalance, and potentially a reduced value of dividends and 

franking credits. The reduction in capital gains tax, also in regime 3, is expected to reduce the 

value of dividends relative to capital gains for some long-term investors, thereby reducing their 

incentive to defer trades until after the ex-dividend day.  

It is not clear whether these changes would impact trading around the ex-dividend day. 

The effect of the 45 day holding period rule might reduce the value of dividends to short-term 

traders, but this would depend on effective implementation of the rule and the extent of 

exemptions and loopholes. In addition, cuts to the long term capital gains tax rate might reduce 

the value of dividends, but not for short term traders engaged in dividend arbitrage since they are 

equally taxed on dividends and capital gains.  

Further reform in July 2000 provided for a cash refund to individuals, certain pension 

funds, and tax exempt charities if they had surplus franking credits.  Previously, if an investor 

could not fully offset franking credits against other income tax and capital gains tax liabilities the 

surplus credits were wasted.  The effect that this change has on trading and prices depends on the 

5

 The period between the 45-day rule becoming law and the change in capital gains tax rates is too short for separate 

analysis.  
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extent to which the marginal investor was unable to use the franking credits because of an 

absence of tax liabilities. If they were able to utilize the credits, then this change would have no 

impact. Regime 4 covers the period between the introduction of cash refunds for surplus credits 

and the end of the study (1 July 2000 to 31 December 2008).  This refunding of unutilized 

franking credits is likely to increase the after-tax valuation of dividends for those investors 

eligible for the refund and hence increase trading about the ex-day.6  It is expected that order 

imbalances and abnormal returns will increase in regime 4. However, a countervailing effect 

may arise from the 45-day rule with short-term traders now spreading their trades for a longer 

period either side of the ex-day in order to comply with the 45-day rule and, as a consequence, 

diluting order imbalances and abnormal returns. 

3. Data

The sample covers dividends paid by Australian Securities Exchange (ASX) listed 

companies between 2 January 1995 and 31 December 2008.  The ex-dividend dates, cash 

dividend payments, and level of franking are from the Securities Industry Research Centre for 

Asia-Pacific (SIRCA) Share Price and Price Relative database (SPPR).  Daily stock prices, time-

weighted relative bid-ask spreads, index returns and intraday trade data are from SIRCA.  To 

mitigate thin trading problems we restrict our sample to stocks that were constituents of the 

S&P/ASX300 (All Ordinaries) index on day t-45 relative to the ex-day. 7 The sample contains 

6,163 ex-dividend events for 592 stocks falling on 1,857 ex-dividend dates.  

6

 Bell and Jenkinson (2002) claim that the removal of similar cash refunds for pension funds in the UK led to a 

reduction in the value of dividends for higher yield stocks.  

7 Bell and Jenkinson (2002) limit their sample to the largest 250 stocks on the London Stock Exchange by market 

capitalisation at the beginning of each year to reduce the impact of thin trading.   

17 

This is the peer reviewed version of:  Ainsworth, A. B., Fong, K. Y. L., Gallagher, D. R., & Partington, G. (2018). Taxes, order 
 imbalance and abnormal returns around the ex-dividend day. International Review of Finance, 18(3), 379-409,  

which has been published in final form at https://doi.org/10.1111/irfi.12155 
This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions. 



Dividend yield is calculated as the cash dividend (D) as a percent of the cum-dividend 

closing price (Pi,c).  A time-weighted relative bid-ask spread is used to control for transaction 

costs and is calculated daily following McInish and Wood (1992).  The average of the relative 

spread for the 80 days between t-45 and t-6 and from t+6 to t+45 is used to proxy the cost of 

trading for each dividend event.  Abnormal returns for stock i on day t are measured as the 

difference between the stock return and the return on stock i on day t and the return on the 

ASX/S&P300 (All Ordinaries) Accumulation index on day t. This is a simple measurement of 

abnormal returns, but as Fama (1991) observes, in the case of event studies on daily returns the 

choice of benchmark for the expected return has little effect on inferences.8  Each trade is 

classified as either buy or sell initiated based on order data from the Australian Securities 

Exchange that is accessed via SIRCA.  Each trade has a flag indicating whether the buy or sell 

order was the initiating order.  We calculate a daily order imbalance (OI) between t-5 and t+5 for 

each dividend event: 

titi

titi

ti
SB

SB
OI

,,

,,

,
+

−
= , (3) 

where Bi,t is the volume of buy-initiated trades and Si,t is the volume of sell-initiated trades for 

stock i on day t.   

Summary statistics for the 6,163 dividend events comprising our sample are contained in 

Table 2.  The half-yearly cash dividend averages just over 14 cents for the full sample, ranging 

from 0.2 cents per share to $13.01 per share. Over half of the stocks pay fully franked dividends 

8

 In this respect Fama (1991) is endorsing the work of Brown and Warner (1985) who show that results from 

market-adjusted returns, as used in our paper, are a robust basis for inference in event studies. The results are robust 

to adjustments based on the Carhart 4-factor model and to a benchmark expected return metric following Eades, 

Hess and Kim (1984). 
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with 33% of the stocks paying dividends without any franking credits. The mean semi-annual 

dividend yield is 2.42% varying from 0.06% to 26.56%.  As with the dividend yield, we also 

observe substantial variation in the relative bid-ask spreads.  The minimum relative bid-ask 

spread was 0.03% and the maximum was 7.53%.  On average, the stocks had a bid-ask spread of 

0.84%. 

[Insert Table 2] 

4. Results

We begin by examining how the magnitude of abnormal returns and order imbalances 

vary around the ex-day. This analysis is conducted for the full sample and for subsamples 

classified by dividend yield, franking, bid-ask spread and tax regime. Next, we determine the 

influence of order imbalance on cum-dividend, ex-day and ex-dividend returns using a 

regression approach that allows us to disentangle cross-sectional and time-series effects. We 

conclude by determining whether the effect of order imbalance is heightened around the ex-day 

by using stock-specific regressions of daily abnormal returns against order imbalance.   

4.1 Abnormal returns 

Table 3 contains the analysis of daily abnormal returns broken down by dividend yield, 

franking status, spread and tax regime, for five days either side of the ex-day.9 The full sample 

results in Panel A are consistent with the behavior that we hypothesized. There are positive 

abnormal returns for each of the five days prior to the ex-day, consistent with buying pressure 

9

 We use the Boehmer, Masumeci, and Poulsen (1991) test statistic to control for increases in variance around the 

ex-day.  An event and estimation window of 126 days is selected to separate the 252 trading days per year into two 

periods, consistent with companies paying an interim and final dividend.  The estimation period is 115 days from t-

120 to t-6 and the event window is from t-5 to t+5.   
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and a cum-dividend price increase. A positive and statistically significant abnormal return of 

0.2% on the ex-day reflects the stock price falling by less than the dividend, on average. 

Negative abnormal returns are evident in the three days following the ex-day and are significant 

on days t+1 and t+3, but this continuing ex-dividend price decline is weaker than the cum-

dividend price increase.  

[Insert Table 3] 

4.1.1 Abnormal returns and dividend yield 

Panel B of Table 3 shows that abnormal returns are positive across all dividend yield 

quintiles in the cum-dividend period and are almost universally negative for the first three days 

after the ex-dividend day. However, the incidence of significant results varies across both days 

and dividend yield quintiles. We hypothesized that it was the high yield stocks that would show a 

strong price increase cum-dividend and the smallest abnormal return on the ex-day. However, it 

is quintile 4, rather than highest yield quintile 5, that best fits this description. Jun, Gallagher, 

and Partington (2011) find that Australian institutional equity funds, while generally overweight 

in dividend paying stocks, are underweight in stocks in the highest dividend yield quintile, which 

they suggest is due to the highest yield quintile containing more risky stocks and stocks which 

have unsustainably high dividend yields. 

4.1.2 Abnormal returns and franking 

Panel C conditions the abnormal returns on the extent of franking. In the cum-dividend 

period, as hypothesized, stocks with franked dividends have a more sustained price increase than 

unfranked dividends. Stocks with franked dividends have positive and significant abnormal 

returns from t-5 through t-1. The striking feature of these results is the highly significant 

difference in abnormal returns on the ex-day. Unfranked and partially franked stocks have 
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significant positive ex-day abnormal returns, but for the fully franked stocks the ex-day abnormal 

return is not significantly different from zero. This is consistent with our hypothesis that the fully 

franked stocks have more valuable dividends and thus will experience a larger price fall ex-

dividend. The price of the fully franked stocks falls by approximately the value of the dividend 

and the partially franked and unfranked stock prices decline by less than the value of the 

dividend. Following the ex-day, abnormal returns are predominantly negative, irrespective of the 

level of franking, but a majority are not significant. However, stocks with both franked and 

unfranked dividends have negative and significant returns on the day following the ex-day.   

4.1.3 Abnormal returns and bid-ask spreads 

Results for stocks ranked by the bid-ask spreads are contained in Panel D of Table 3. We 

hypothesized that low spread stocks are more likely to be targeted by short-term traders 

capturing dividends, and the significant abnormal returns over the cum-dividend period are 

consistent with this expectation. On the ex-day there is a highly significant difference across the 

spread quintiles. The two lowest spread quintiles have insignificant abnormal returns, while the 

three highest spread quintiles have significant positive abnormal returns that increase 

monotonically with the spread. Not only do the high spread stocks have the highest abnormal 

returns on the ex-day, reflecting a smaller price decline, but the price also continues to fall on 

subsequent days, with relatively large and significant negative abnormal returns for up to three 

days after the ex-day. The results, therefore, are consistent with our hypothesis that high spreads 

could inhibit complete price adjustment for some stocks on the ex-day. 

4.1.4 Abnormal returns and tax regimes 

Variation in abnormal returns across tax regimes is examined in Panel E of Table 3. For 

all tax regimes the abnormal returns are almost universally positive in the cum-dividend period 
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and on the ex-dividend day, and negative thereafter. However, the incidence of significant results 

varies across regimes and through time. Across all regimes there is a significant positive 

abnormal return on the last cum-day and a significant negative abnormal return on the ex-day. 

On the ex-day there is a statistically significant difference in abnormal returns. The abnormal 

return in regime 4 is about half the value in the other regimes, consistent with an increase in the 

value of dividends after cash refunds for unused franking credits were introduced. Tax regime 4 

is also the only regime to have significant positive abnormal returns on all five days cum-

dividend. 

4.2 Order imbalance 

Table 4 presents the analysis of the daily order imbalance from t-5 to t+5. We 

hypothesized that investors would exert buying pressure in the cum-dividend period with selling 

pressure in the ex-dividend period and that the buying pressure would be most intense 

approaching the last cum-dividend day. The results are consistent with this hypothesized 

behavior. The full sample results in Panel A show that order imbalance is positive and significant 

for the last two days of the cum-dividend period. The order imbalance then turns negative and 

significant on the ex-day and remains significantly negative for the five days ex-dividend. These 

results are inconsistent with the theory of Frank and Jagannathan (1998). 

Frank and Jagannathan (1998) suggest that investors will sell cum-dividend and buy ex-

dividend. In particular they argue that the last trade of the cum-dividend day is more likely to be 

a sell and the first trade of the day ex-dividend is more likely to be a buy. In contradiction of 

these propositions we find that the last trade of the cum-dividend day is more likely to be from a 

buy order and that the first trade of the ex-dividend day is more likely to be from a sell order. 

Figure 2 separately plots the proportion of opening and closing trades that are buyer-initiated. 
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Furthermore, examining the first and last trade on each day for the 45 days either side of the ex-

day reveals that  the highest proportion of buyer-initiated trades at the close of trading occur on 

the last cum-dividend day. The most likely day to observe a sell as the first trade is on the ex-

dividend day. This refutes the assumption that underlies the Frank and Jagannathan (1998) 

model. 

[Insert Table 4] 

[Insert Figure 2] 

4.2.1 Order imbalance, dividend yield and franking 

Consistent with our hypothesis that dividend capture would be more attractive in high 

yield stocks, Panel B of Table 3 shows buying pressure cum-dividend for the stocks in the three 

highest dividend yield quintiles, followed by selling pressure ex-dividend. In contrast, for the 

two lowest dividend yield quintiles there is evidence of selling pressure both cum-dividend and 

ex-dividend. As hypothesized, Panel C shows significant cum-dividend buying pressure for 

franked stocks that becomes significant selling pressure once the stock begins trading ex-

dividend. In contrast, the unfranked stocks show no significant buying pressure cum-dividend, 

but show significant selling pressure in the ex-dividend period. The difference between the high 

and low dividend yield groups and the franked and unfranked dividend groups are statistically 

different in the lead up to the ex-dividend day. This suggests that buyers are becoming more 

aggressive and are trading impatiently to ensure that their order gets executed before the ex-

dividend day. 
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4.2.2 Order imbalance and bid-ask spreads 

The analysis of order imbalance by spread quintiles is presented in Panel D. Significant 

buying pressure exists cum-dividend in quintiles 3 and 4. Order imbalance is small and mostly 

insignificant for the two lowest spread quintiles. This contradicts our hypothesis of higher buying 

pressure cum-dividend in the low spread stocks. The explanation may be that that expansion in 

demand cum-dividend is met by expansion of supply in the more liquid low spread stocks. 

Consistent with this, Ainsworth, Fong, Gallagher and Partington (2016) suggest that institutional 

investment funds profit by providing liquidity and selling stock cum-dividend. On the ex-day and 

the days following, all spread quintiles experienced predominantly negative and significant 

selling pressure. While we did not hypothesize continuing selling pressure for low spreads 

stocks, we did hypothesize the potential for incomplete ex-day price adjustment for high spread 

stocks. Subsequent to the ex-day the selling pressure is strongest for the highest spread quintile.  

4.2.3 Order imbalance and tax regime 

Panel E shows significant cum-dividend buying pressure in tax regimes 1 and 2 and 3, 

but not on the last day of cum-dividend trading in regime 3. In these regimes significant evidence 

of selling pressure ex-dividend is almost non-existent. In tax regime 4, there is significant selling 

pressure both cum-dividend and ex-dividend. These results are difficult to explain in terms of 

investors’ response to changes in the tax system. This analysis fails to take into account the 

effect that dividend yield, franking and the bid-ask spread have. We now turn our attention to 

multivariate regression analysis to disentangle the various effects. 

4.3 Price pressure: Regression analysis 

This section examines the effect of price pressure on abnormal returns in the presence of 

control variables for the dividend yield, franking, bid-ask spread and tax regimes. We also allow 
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for interactions between a tax regime dummy variable and a franked dividend dummy variable. 

As such, the analysis focuses on stocks paying unfranked or fully franked dividends. The reason 

for this is three-fold. First, there is a very clear separation between these two groups in the tax 

status of the dividend and each group is homogeneous with respect to the level of franking. In 

contrast, the stocks paying partially franked dividend are heterogeneous with respect to the level 

of franking. For example some partially franked stocks might have a franking level of 10%, and 

others have a franking level of 90%. Second, the value of franking credits is almost perfectly 

collinear with the value of the dividend. Thus, rather than using the value of franking credits in 

regressions, it is therefore convenient to instead use a dummy variable for fully franked versus 

unfranked dividends. Third, while there is some loss of information where partially franked 

dividends are ignored, such dividends constitute less than 10% of the sample.  

The regression is estimated separately for the cum-dividend period (t-5 to t-1), ex-

dividend day (t=0) and the ex-dividend period (t+1 to t+5). The model is given by:  
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Where i indexes each dividend event and r indexes the tax regime (r = 2, 3 or 4). Pr represents 

dummy variables for tax regimes 2, 3 and 4. Both the abnormal return (AR) and the order 

imbalance (OI) are the sum of the daily values from t-5 to t-1 for the cum-dividend period, t+1 to 

t+5 for the ex-dividend period and the daily value is used for the ex-day. Franked is a dummy 

variable equal to one if the dividend payment is fully franked, and zero otherwise. Spread is the 
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time-weighted relative bid-ask spread, and ω is the error term. The t-statistics are based on 

clustered standard errors to take account of cases where stocks share the same ex-dividend day. 

In order to aid the discussion of these results we report two tables. Table 5 reports the 

regression results for Equation 4. Table 6 reports the sum of the interaction terms that contain a 

tax regime dummy variable (Pr). Results are given for the intercept, dividend yield and order 

imbalance across each tax regime as well as by the franking status of the dividend. The statistical 

significance of these interaction terms are based on standard errors clustered by the ex-dividend 

date. 

4.3.1 Cum-dividend period 

The results for the cum-dividend period from t-1 to t-5 are in Column 1 of Table 4 and 

Panel A of Table 6. Our theoretical analysis suggests that we should observe increased buying in 

the cum-dividend period driving up prices. These results show that the primary driver of cum-

dividend returns is order imbalance and its interaction with franking. Table 6 shows that across 

tax regimes, the effect of order imbalance on returns is positive and significant for the all of the 

franked dividends and the majority of the unfranked dividends. Column 9 of Table 6 shows that 

as expected the abnormal returns of franked stocks are significantly more sensitive to order 

imbalance than unfranked stocks, except in tax regime 1. These results are consistent with order 

imbalance driving a price run-up cum-dividend that is stronger for stocks paying fully franked 

dividends across all but the first tax regime.  

4.3.2 Ex-dividend day 

The results for the ex-dividend day t=0 are contained in Column 2 of Table 5 and Panel B 

of Table 6. Interpreting the results of this regression is somewhat subtle on the ex-day. On the 

ex-day a positive effect on abnormal returns means a smaller ex-day price drop, implying a lower 
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market value for the dividend and vice-versa for negative effects. In Table 6, the intercepts for 

unfranked stocks are negative and for franked stocks they are positive, but the only significant 

difference in intercepts between franked and unfranked dividends is in tax regime 2. However, as 

Table 6 shows, the effect of dividend yield on abnormal returns is significantly different between 

fully franked and unfranked dividends across all tax regimes. The fully franked dividends have 

negative coefficients and the unfranked dividends have positive coefficients. Thus, higher yield 

stocks paying fully franked dividends have lower abnormal returns, consistent with more 

valuable dividends and a relatively bigger price drop on the ex-day. This is consistent with our 

expectations. However, for unfranked dividends, we did not anticipate that higher dividend 

yields would result in a smaller ex-day price drop (abnormal returns increase).  

The effect of order imbalance on the ex-day is positive and significant across all tax 

regimes for both franked and unfranked dividends and there are no significant differences in this 

effect between the two groups. Although the coefficients are positive, the univariate results 

above show that order imbalance is negative on the ex-day and is thus pushing prices down. We 

hypothesized that larger bid-ask spreads would inhibit trading by short-term traders. We find that 

fully franked, high spread stocks have smaller price drops on the ex-day consistent with high 

spreads inhibiting complete price adjustment on the ex-day. This is likely to reflect an absence of 

short-term traders ensuring that prices reflect the value of the dividend and the associated 

franking credit (Kalay (1982)). 

In summary these results are consistent with both franked and unfranked stocks 

experiencing price pressure on the ex-day. As there is a negative order imbalance on the ex-day, 

on average, the results indicate that prices decline more as order imbalance becomes more 

negative (i.e. increased selling pressure). For high yield stocks, the price drop on the ex-day is 
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smaller in the case of unfranked dividends and significantly larger in the case of franked 

dividends. With one exception in tax regime 3, the foregoing effects are pervasive across tax 

regimes. 

4.3.3 Ex-dividend period 

The results for the ex-dividend period from t+1 to t+5 are contained in Column 3 of 

Table 5 and Panel C of Table 6. In the period following the ex-dividend day, the main driver of 

abnormal returns is again the order imbalance. Table 6 shows that only one of the intercepts is 

significant and there are no significant differences between franked and unfranked dividends. 

The effect of dividend yield, when significant, is similar to the effect on the ex-day. However, 

there are relatively few significant results.  

The effect of order imbalance is also similar to the effect on the ex-day. While the order 

imbalance coefficients for franked dividends are noticeably higher than the coefficients for 

unfranked dividend, the difference is only significant in tax regimes 3 and 4.  The bid-ask spread 

is a significant main effect and the effect is negative. Thus, higher spread stocks experience 

bigger falls in price after the ex-day. This is consistent with the hypothesis of high spread stocks 

having incomplete price adjustment on the ex-day. Thus the price decline, due to the loss of the 

dividend, extends into the period following the ex-day.  

[Insert Table 5] 

[Insert Table 6] 

In their entirety, the results show that order imbalance is the primary determinant of 

abnormal returns on and around the ex-day. The impact of order imbalance differs between 

franked and unfranked dividends and the sensitivity of returns to order imbalance is increasing 

over time. On the ex-day, the dividend yield explains returns for both franked and 

unfranked 
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dividends, though the positive sign for unfranked dividends was not expected. We also show that 

bid-ask spreads are a limit to arbitrage and lead to higher returns on the ex-day, with the price of 

high spread stocks falling in the days after the ex-day. These results are consistent with our 

theoretical predictions that short-term traders will target certain stocks and their actions will 

impact prices. 

4.4 Time-varying influence of order imbalance on abnormal returns 

Chordia and Subrahmanyam (2004) show that order imbalance affects the returns of 

individual securities. The question is whether this effect is stronger around the ex-day. If order 

imbalance is a stronger determinant of returns around the ex-day then we anticipate that 

coefficients attached to order imbalance in the cum-dividend and ex-dividend periods will be 

larger than on days outside of an ex-dividend window.10 In order to test this we estimate a pooled 

regression using daily data from t-45 to t+45 that incorporating lagged order imbalances, as well 

as allowing for differential effects of stocks that pay franked or unfranked dividends. The 

approach is similar to that used in Chordia and Subrahmanyam (2004), but with the addition of 

dummy variables and interaction terms to capture the effect of the cum-dividend period, ex-

dividend day and the ex-dividend period. We again limit our attention to unfranked and fully 

franked dividends, but estimate the following regression separately for these two groups:  
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C5 is a dummy variable equal to 1 if the trading day is between t-5 and t-1, relative to the ex-day, 

XD is a dummy variable equal to one for the ex-day and X5 is a dummy variable equal to one if 

10 We thank an anonymous referee for suggesting this approach. 

This is the peer reviewed version of:  Ainsworth, A. B., Fong, K. Y. L., Gallagher, D. R., & Partington, G. (2018). Taxes, order 
 imbalance and abnormal returns around the ex-dividend day. International Review of Finance, 18(3), 379-409,  

which has been published in final form at https://doi.org/10.1111/irfi.12155 
This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions. 



the trading day is between t=1 and t+5, relative to the ex-day. All other variables are as 

previously defined. The interactions with the cum-dividend, ex-day and ex-dividend dummies 

allows us to see if stocks prices become more sensitive to trading pressure as a result of the 

increased demand for dividends and franking credits, where relevant.  

The results for the regressions are contained in Table 7. Columns 1-3 contain the results 

for unfranked dividends and Columns 4-6 contain the results for franked dividend. We discuss 

the results for the unfranked dividends first. The results  show that contemporaneous order 

imbalance has a greater impact than lagged order imbalance and the effect is positive and 

significant. All four lags of order imbalance have a negative sign and the effect decays with 

distance from the return date. After controlling for spread and dividend yield, there is no 

significant effect on abnormal returns from the cum-dividend period, the ex-day or for the period 

following the ex-day (see column 3).  There are also no significant interactions between the 

foregoing dummy variables and order imbalance, consistent with an absence of aggressive 

trading for unfranked dividends. There is a significant positive interaction with dividend yield 

and the ex-day, consistent with our prior results that higher dividend yields result in higher ex-

day returns for unfranked stocks. The significant and negative coefficient on the dividend yield 

main effect shows that other than on the ex-day high dividend yields depress abnormal returns. 

The negative and significant coefficient on spreads shows that high spreads generally depress 

abnormal returns for unfranked stock and the absence of significant interactions shows that there 

is no difference in the effect of spread across the different ex-dividend periods 

The results for the fully franked dividends tell a different story. The main effects for 

order imbalance are the same as for unfranked dividends except that the effect of the 

contemporaneous order imbalance is noticeably larger.   However, there are significant 

positive 
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coefficients for order imbalance interactions with the cum-dividend period, a significant negative 

interaction with the ex-day and a significant positive interaction in the period following the ex-

day.  These results are consistent with more aggressive trading cum-dividend to capture the 

dividend and associated franking credits and more aggressive trading after the ex-dividend day to 

unwind dividend capture positions still open. However, it is not clear why abnormal returns 

become less sensitive to order imbalance on the ex-day.   

Significant negative coefficients for interactions between dividend yield and the ex-day 

and dividend yield and the period following the ex-day are consistent with high yield stocks 

having a larger ex-dividend decline in price. This is consistent with such dividends being more 

valuable after transactions costs and being more attractive targets for dividend capture.  For 

spread there are significant positive coefficient on the interaction with the ex-day and a 

significant negative coefficient on the interaction with the period following the ex-day. This is 

consistent with high spreads inhibiting complete price adjustment on the ex-day, so the price 

does not drop be the full market value of the dividend, but continues to move downwards 

following the ex-day. 

[Insert Table 7] 

4.5 Robustness 

We undertake robustness tests using an alternative measure of buying pressure.11 Rather 

than scaling the difference between buy-initiated volume and sell-initiated volume by total 

volume, we scale by shares outstanding. This measure of buying pressure, termed signed volume 

(SV), is defined as: 

11 We thank the editor for making this suggestion. 
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where Bi,t is the volume of buy-initiated trades and Si,t is the volume of sell-initiated trades for 

stock i on day t.  Given the time-variation in daily volume, we calculate an abnormal signed 

volume measure for each dividend event that is defined as the daily signed volume (SV) less the 

average daily signed volume between t-45 and t-6 and t+6 to t+45. As a result of the volume 

effect and the need to calculate an abnormal measure, the signed volume results are not strictly 

comparable to the order imbalance results. In the discussion that follows, we will refer to 

abnormal signed volume as signed volume. 

In the interest of brevity we do not include the tables, but they are available on request. 

The results can be summarized as follows. The signed volume results also showed buying 

pressure cum-dividend and selling pressure ex-dividend as in Table 4. While the signed volume 

was generally negative on the ex-day and the five days following, the number of significant 

results was reduced. It was also evident for the franking level on the ex-day, the only significant 

negative signed volume was for stock with unfranked dividends. Conversely, only fully franked 

dividends had significant negative signed volumes following the ex-day. The regression of 

abnormal returns on the dividend yield, signed volume, bid-ask spreads, and interaction for tax 

regimes and franking produced similar results  to Table 5 and Table 6). The order imbalance 

results are slightly weaker in the three periods. The dividend yield has the same impact on the 

ex-day, and the bid-ask spread continues to cause a delayed adjustment in prices. The regression 

results of the impact of signed volume on abnormal returns have some similarities to those in 

Table 7, but the explanatory power of the regressions are much weaker. The interaction of signed 

volume with the cum-dividend period, the ex-day and the period following the ex-day are not 

significant for franked stocks.  Whereas the signed volume interaction with the cum-dividend 
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period is negative and significant for unfranked stocks. The lower explanatory power of the 

signed volume measure in all regression specifications suggests that the order imbalance measure 

provides a stronger characterization of the way that aggressive traders impact stock prices. 

5. Conclusion

This study examines the role of order imbalance in the pricing of stocks around the ex-

dividend day. We develop a costly arbitrage model for the Australian dividend imputation 

system to show that stocks paying fully franked dividends would be targets for short-term 

dividend arbitrageurs as well as long-term traders looking to time their transactions in order to 

capture dividends and franking credits. All of the results show that the returns of stocks paying 

fully franked dividends behave differently to stocks that pay unfranked dividends. 

We find that the price pressure arising from order imbalance is an important determinant 

of price changes. There are two effects in operation. One is the magnitude of the order imbalance 

and the other is that the effect of order imbalance on price becomes stronger in the five days 

leading up to the ex-day and in the five days after the ex-day. We find that the price pressure is 

consistently stronger for fully franked dividends across various specifications. Order imbalance 

is positive in the cum-dividend period and there is a simultaneous run-up in prices. On the ex-

dividend day prices are expected to fall as the dividend detaches from the stock. However, the 

extent of the price drop also depends upon order imbalance, dividend yield, franking and the bid-

ask spread. Order imbalance is negative on the ex-day and the more intense the selling pressure, 

the greater the price falls. Consistent with franking credits having a positive market value, fully 

franked stocks experience a larger ex-day price drop than unfranked stocks. We also observe that 

fully franked stocks with a higher dividend yield have lower ex-day abnormal returns. However, 

the ex-day price drop in fully franked stocks is reduced if there is a high bid-ask spread. This is 

33 

This is the peer reviewed version of:  Ainsworth, A. B., Fong, K. Y. L., Gallagher, D. R., & Partington, G. (2018). Taxes, order 
 imbalance and abnormal returns around the ex-dividend day. International Review of Finance, 18(3), 379-409,  

which has been published in final form at https://doi.org/10.1111/irfi.12155 
This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions. 



consistent with a high spread inhibiting trading and an incomplete price adjustment on the ex-

day.  Taken in their entirety, these results indicate the presence of short-term traders. Following 

the ex-day, order imbalance and abnormal returns are both negative. Negative order imbalance 

and negative abnormal returns are strongest for the highest spread stocks. This is consistent with 

an incomplete price adjustment on the ex-day for high spread stocks, such that the price 

adjustment spills over into subsequent days.  

The price pressure effects that we find are consistent with two of the prevailing 

hypotheses regarding ex-dividend price behavior – taxes and short-term arbitrage. However, the 

results are inconsistent with the market microstructure hypothesis of Frank and Jagannathan 

(1998) who argue that prices are likely to be bouncing from the bid to the ask cum-dividend to 

ex-dividend. Our evidence is that prices are more likely to be bouncing from the ask to the bid. 

The results suggest that franking credits are valuable to investors and that investors are 

trading cum-dividend to capture fully franked dividends. The tax benefits of fully franked 

dividends clearly affect abnormal returns and order imbalance, but the effect of changes in tax 

law that might have impacted the value of franking credits is much less clear. However, there is 

some evidence that the value of franking credits increased once surplus credits became 

refundable in cash.  

The study has a message for investors considering short-term trading to capture dividends 

and franking credits. The evidence is that stock prices become increasingly sensitive to 

aggressive trading at precisely the time that investors want to execute their orders. Thus, the 

increased price pressure is likely to erode the profitability of dividend capture trading.  
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Table 1 
After-tax cash flows under the Australian dividend imputation tax system 

This table shows the cash flows that occur for a $100 dividend payment that is fully franked or unfranked. The 
corporate tax rate (tc) equals 30% and the personal tax rate on dividends (td) equals 45%.  Cash flows are rounded to 
the nearest dollar. 

Cash Flow General Equation Fully Franked 
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Table 2 
Descriptive statistics 

The sample is for dividends paid between 2 January 1995 and 31 December 2008.  The cash dividend is the semi-
annual dividend payment in cents.  The franking level is the percentage tax credit attached to the cash dividend.  The 
dividend yield is measured as the cash dividend divided by the closing cum-day price.  The spread is the average 
daily time weighted relative bid-ask spread between t-45 to t-6 and t+6 to t+45, relative to the ex-dividend day. 

Cash Dividend (c) Franking Level (%) Dividend Yield (%) Spread (%) 
Panel A: Summary Statistics 

Mean 14.22 62.07 2.42 0.84 
Std. Dev. 59.67 46.44 1.39 0.72 
Min 0.20 0.00 0.06 0.03 
25th Percentile 3.50 0.00 1.63 0.32 
Median 6.40 100.00 2.18 0.63 
75th Percentile 12.00 100.00 2.95 1.16 
Max 1301.36 100.00 26.56 7.53 

Panel B: Distribution of Dividend Events by Regime and Franking 

Unfranked Partially Franked Fully Franked Total 
Tax Regime 1 376 73 630 1079 
Tax Regime 2 340 84 472 896 
Tax Regime 3 156 42 212 410 
Tax Regime 4 1150 406 2222 3778 
Total 2022 605 3536 6163 
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Table 3 
Daily abnormal returns around the ex-dividend day 

Abnormal returns are calculated as Ri,t –Rm,t, where Rm,t is the return on the ASX/S&P300 (All Ordinaries) Accumulation Index.  Dividend events are independently 
ranked into dividend yield and bid-ask spread quintiles.  Time based partitions are based on ex-dividend dates.  Tax regime 1 is from 2 January 1995 to 30 June 1997, tax 
regime 2 is between 1 July 1997 and 15 July 1999, tax regime 3 is from 16 July 1999 to 30 June 2000 and tax regime 4 is from 1 July 2000 to 31 December 2008.  Tests 
of statistical significance of the cross-sectional means are based on the Boehmer, Masumeci, and Poulsen (1991) test statistic. t-tests of difference in means between high 
and low groups are in italics. **, * denote statistical significance at the 1 and 5% level.  

t-5 t-4 t-3 t-2 t-1 Ex-day t+1 t+2 t+3 t+4 t+5 N 
Panel A: Full Sample 

0.106** 0.095** 0.106** 0.129** 0.182** 0.204** -0.155** -0.050 -0.070* 0.010 -0.066 6163 

Panel B: Dividend  Yield 
Low 0.172** 0.229** 0.048 0.190** 0.084 0.298** -0.061 0.011 -0.050 0.033 0.014 1232 
2 0.068 0.103* 0.185** 0.110** 0.175** 0.191** -0.074 -0.088 -0.016 0.054 -0.069 1233 
3 0.078 0.024 0.124** 0.201** 0.212** 0.265** -0.086* -0.041 -0.054 0.009 -0.042 1233 
4 0.070 0.065 0.134** 0.172** 0.214** 0.054 -0.081 -0.064 -0.031 -0.048 -0.070 1233 
High 0.142** 0.055 0.041 -0.030 0.226** 0.210** -0.473** -0.069 -0.199* 0.004 -0.161* 1232 
High-Low -0.031 -0.173 -0.008 -0.220* 0.143 -0.087 -0.412** -0.079 -0.149 -0.030 -0.175

Panel C: Franking Level 

Unfranked 0.006 -0.018 -0.027 0.052 0.193** 0.453** -0.152** -0.052 -0.150** 0.111 -0.074* 2022 
Partially Franked 0.073 0.250* 0.207** 0.196** 0.104* 0.448** -0.090 -0.085 -0.049 0.105 -0.056 605 
Fully Franked 0.169** 0.134** 0.165** 0.161** 0.189** 0.019 -0.168** -0.043 -0.028 -0.064 -0.062 3536 
Fully-Unfranked 0.164** 0.152* 0.193** 0.109 -0.004 -0.434** -0.016 0.010 0.122* -0.175** 0.012

Panel D: Spread 

Low 0.161** 0.127* 0.126* 0.231** 0.214** 0.040 -0.081* 0.062 0.049 0.046 -0.042 1232 
2 0.037 0.160* 0.105* 0.187** 0.154** 0.066 -0.079 -0.040 0.078 0.028 -0.053 1233 
3 0.075 0.049 0.196** 0.091 0.133** 0.144** -0.107* -0.004 -0.149** -0.011 -0.098 1233 
4 0.046 -0.018 0.093 0.108* 0.161** 0.261** -0.224** -0.140 -0.076 0.066 -0.012 1233 
High 0.215** 0.159 0.010 0.025 0.250** 0.507** -0.288** -0.131* -0.259* -0.080 -0.125 1232 
High-Low 0.054 0.032 -0.116 -0.205* 0.036 0.467** -0.207* -0.193* -0.308** -0.125 -0.082

Panel E: Tax Regime 

1 0.084 0.090 0.127** 0.160** 0.227** 0.263** -0.083 0.027 -0.126 0.097 0.058 1079 
2 0.190 0.189** 0.042 0.041 0.206** 0.333** -0.144* -0.186** -0.256* -0.016 -0.019 896 
3 -0.206** 0.055 0.118 0.290** 0.191* 0.291** -0.183 -0.021 -0.007 -0.091 -0.140 410 
4 0.126** 0.079* 0.114** 0.123** 0.163** 0.146** -0.174** -0.043 -0.018 0.004 -0.103** 3778 
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Table 4 
Order imbalance around the ex-dividend day 

Trades are classified as either buy or sell initiated, based on SIRCA trade flags identifying which trader crossed the spread.  The order imbalance is measured as the 
volume of buy-initiated trades minus the volume of sell-initiated trades divided by the total volume of buy- and sell-initiated trades.  Dividend events are independently 
ranked into dividend yield and bid-ask spread quintiles.  Time based partitions are based on ex-dividend dates.  Tax regime 1 is from 2 January 1995 to 30 June 1997, tax 
regime 2 is between 1 July 1997 and 15 July 1999, tax regime 3 is from 16 July 1999 to 30 June 2000 and tax regime 4 is from 1 July 2000 to 31 December 2008.  Tests 
of cross-sectional means are based on the t-test.  t-tests of difference in means between high and low groups are in italics. **, * denote statistical significance at the 1 and 
5% level.  

t-5 t-4 t-3 t-2 t-1 Ex-day t+1 t+2 t+3 t+4 t+5 N 
Panel A: Full Sample 

-0.003 0.007 0.010 0.018** 0.029** -0.036** -0.044** -0.047** -0.040** -0.035** -0.054** 6163 

Panel B: Dividend  Yield 
Low -0.012 -0.011 -0.015 -0.019 -0.033** -0.040** -0.056** -0.052** -0.059** -0.031** -0.054** 1232 
2 -0.006 -0.010 -0.024 -0.026* -0.009 -0.046** -0.044** -0.066** -0.041** -0.052** -0.050** 1233 
3 0.004 -0.006 0.024 0.041** 0.046** -0.033* -0.034** -0.038** -0.032* -0.007 -0.060** 1233 
4 -0.001 0.030* 0.033** 0.027* 0.052** -0.045** -0.026* -0.046** -0.038** -0.036** -0.060** 1233 
High -0.001 0.029* 0.034* 0.067** 0.087** -0.016 -0.060** -0.032* -0.031* -0.049** -0.046** 1232 
High-Low 0.011 0.040* 0.049** 0.086** 0.120** 0.024 -0.004 0.020 0.028 -0.018 0.008

Panel C: Franking Level 

Unfranked -0.035** -0.011 -0.010 0.007 0.009 -0.053** -0.048** -0.029** -0.032** -0.019 -0.038** 2022 
Partially Franked 0.007 0.005 0.043** 0.025 0.046** -0.014 -0.024 -0.022 -0.027 -0.029* -0.033* 605 
Fully Franked 0.014 0.017* 0.016* 0.023** 0.037** -0.030** -0.046** -0.061** -0.047** -0.045** -0.066** 3536 
Fully-Unfranked 0.049** 0.028* 0.026* 0.016 0.028* 0.023 0.003 -0.032* -0.015 -0.026* -0.028*

Panel D: Spread 

Low 0.001 -0.025** 0.002 -0.004 0.005 -0.018** -0.034** -0.030** -0.015* -0.022** -0.026** 1232 
2 -0.006 -0.006 -0.004 -0.002 -0.009 -0.039** -0.044** -0.045** -0.061** -0.058** -0.053** 1233 
3 0.005 0.014 0.024* 0.020 0.060** -0.039** -0.027* -0.035** -0.027* -0.015 -0.046** 1233 
4 0.001 0.027 0.036* 0.066** 0.060** -0.043** -0.052** -0.041** -0.017 0.002 -0.036* 1233 
High -0.016 0.023 -0.007 0.010 0.028 -0.042* -0.066** -0.085** -0.082** -0.083** -0.112** 1232 
High-Low -0.016 0.048* -0.009 0.014 0.024 -0.025 -0.031 -0.055** -0.067** -0.061** -0.085**

Panel E: Tax Regime 

1 0.018 0.052** 0.032 0.047** 0.053** -0.006 0.005 -0.026 -0.005 0.020 -0.033 1079 
2 0.040* 0.069** 0.039* 0.045** 0.086** -0.016 -0.030 0.016 0.008 -0.012 -0.008 896 
3 -0.051* 0.000 0.046* 0.043* 0.027 0.007 -0.030 -0.030 -0.036 0.001 -0.118** 410 
4 -0.014* -0.020** -0.006 0.001 0.008 -0.054** -0.063** -0.069** -0.062** -0.059** -0.063** 3778 
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Table 5 
Determinants of abnormal returns 

This table reports results on the determinants of abnormal returns from 2 January 1995 to 31 December 2008. OLS 
regressions are estimated separately for the cum-dividend period (t-5 to t-1), ex-dividend day (t=0) and the ex-
dividend period (t+1 to t+5). For the cum-dividend period and the ex-dividend period, all variables are summed over 
the five-day period from t-5 to t-1 and t+1 to t+5, respectively. The sample only includes fully franked and 
unfranked dividends. Abnormal returns are calculated as Ri,t –Rm,t, where Rm,t is the return on the ASX/S&P300 (All 
Ordinaries) Accumulation Index.  The independent variables are a dummy variable equal to one for stocks that pay 
franked dividends (Franked), dummy variables for three tax regimes, excluding the first regime (P2, P3, P4), dividend 
yield (DY), order imbalance (OI) and the  average relative time-weighted bid-ask spread for the 80 days between t-
45 and t-6 and from t+6 to t+45 (Spread). The franked dummy and the tax regimes are interacted with the dividend 
yield and order imbalance. The franked dummy is interacted with the spread variable. t-statistics based on ex-
dividend date clustered standard errors are reported in parentheses. **, * denote statistical significance at the 1 and 
5% level. 

Cum-dividend period Ex-dividend day Ex-dividend period 
(1) (2) (3) 

Constant 0.314 -0.005 0.435 
P2 0.415 -0.705* 0.155 
P3 0.738 -0.131 -0.999
P4 0.759 0.102 0.107
Franked 0.360 0.511 0.011
Franked * P2 -0.751 0.269 -0.057
Franked * P3 -1.860 -0.043 0.501
Franked * P4 -0.298 -0.221 0.680
DY 0.050 0.158* 0.007
DY * P2 -0.193 0.369** -0.221
DY * P3 -0.213 0.024 0.275
DY * P4 -0.302 -0.043 -0.135
DY * Franked  -0.056 -0.518** -0.052
DY * Franked * P2 0.326 -0.228 -0.156
DY * Franked * P3 0.544 0.099 -0.259
DY * Franked * P4 0.121 0.145 -0.282
OI 0.367** 0.685** 0.321**
OI * P2 -0.107 -0.048 0.027
OI * P3 -0.027 -0.240 -0.083
OI * P4 0.246 0.244 0.294
OI * Franked 0.192 -0.172 0.241
OI * Franked * P2 0.251 -0.013 0.063
OI * Franked * P3 0.513 0.916* 1.000**
OI * Franked * P4 0.387 0.411 0.223
Spread -0.205 0.082 -0.493*
Spread * Franked 0.296 0.322** 0.276

N 5,558 5,558 5,558 
Adj. R2 0.043 0.080 0.062 
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Table 6 
Summary of interaction effects: Franking and tax regimes 

This table presents the sum of the dummy variable interaction terms and their significance based on Equation 4 and the regression results in Table 5. The results for the 
intercept, dividend yield and order imbalance across the fours tax regimes are displayed for both unfranked and franked dividend payments. The differences in the 
franked and unfranked coefficients are reported. Separate regression are estimated for the cum-dividend period (t-5 to t-1), ex-dividend day (t=0) and the ex-dividend 
period (t+1 to t+5). Panel A to C report the level effects and panels D to F report the changes in the level effects between tax regimes. Tax regime 1 is from 2 January 
1995 to 30 June 1997, tax regime 2 is between 1 July 1997 and 15 July 1999, tax regime 3 is from 16 July 1999 to 30 June 2000 and tax regime 4 is from 1 July 2000 to 
31 December 2008.  **, * denote statistical significance at the 1 and 5% level. 

Tax 
Regime 

Intercept Dividend Yield Order Imbalance 

Unfranked Franked Diff (F-U) Unfranked Franked Diff (F-U) Unfranked Franked Diff (F-U) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Panel A: Cum-Dividend Period 
1 0.314 0.674* 0.360 0.050 -0.006 -0.056 0.367** 0.560** 0.192 
2 0.729 0.338 -0.391 -0.143 0.127 0.270 0.261* 0.703** 0.443* 
3 1.052 -0.448 -1.500 -0.163 0.325 0.488 0.340 1.046** 0.706* 
4 1.073* 1.135** 0.062 -0.251 -0.187 0.065 0.613** 1.193** 0.579** 
Panel B: Ex-Dividend Day  
1 -0.005 0.506** 0.511 0.158* -0.360** -0.518** 0.685** 0.513** -0.172
2 -0.710* 0.071 0.780* 0.527** -0.218* -0.745** 0.638** 0.452** -0.185
3 -0.136 0.332 0.468 0.182 -0.237* -0.418** 0.446* 1.189** 0.744
4 0.097 0.388** 0.290 0.114** -0.258** -0.372** 0.930** 1.169** 0.239
Panel C: Ex-Dividend Period 
1 0.435 0.447 0.011 0.007 -0.046 -0.052 0.321** 0.563** 0.241 
2 0.590 0.544 -0.046 -0.214 -0.422** -0.208 0.348* 0.653** 0.305 
3 -0.563 -0.052 0.512 0.282** -0.029 -0.311 0.238 1.480** 1.241** 
4 0.543 1.234** 0.691 -0.128 -0.463** -0.335* 0.615** 1.079** 0.464* 
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Table 7 
Time-series evidence of price pressure around the ex-dividend day 

This table reports the regression results of Equation 5 using daily data from t-45 to t+45 using only stocks that paid 
unfranked or fully franked dividends. The dependent variable is the daily abnormal return. OI is the order imbalance, 
C5 is a dummy variable equal to one for trading days between t-5 and t-1, XD is a dummy variable equal to one for 
the ex-day,  and X5 is a dummy variable equal to one for trading days between t=0 and t+4. DY is the dividend yield 
and Spread is the percentage bid-ask spread. **, * denote statistical significance at the 1 and 5% level. 

Unfranked Dividends Franked Dividends 

(1) (2) (3) (4) (5) (6)

Constant 0.012 0.012 0.057** 0.034** 0.034** 0.051** 
OIt 0.777** 0.777** 0.777** 1.158** 1.158** 1.158** 
OIt-1 -0.196** -0.196** -0.196** -0.196** -0.197** -0.197**
OIt-2 -0.037** -0.037** -0.038** -0.067** -0.067** -0.067**
OIt-3 -0.064** -0.064** -0.064** -0.043** -0.043** -0.043**
OIt-4 -0.021* -0.021* -0.021* -0.040** -0.040** -0.039**
C5 0.029 0.029 0.117 0.106** 0.105** 0.117**
XD 0.485** 0.485** -0.113 0.020 0.017 0.336**
X5 -0.062** -0.062** 0.021 -0.052** -0.053** 0.129**
OIt x C5 0.004 0.003 0.009 0.092* 0.086* 0.088*
OIt x XD 0.024 0.017 0.023 -0.340** -0.348** -0.348**
OIt x X5 -0.051 -0.048 -0.052 0.100* 0.103** 0.099*
OIt-1 x C5 0.003 0.006 0.036 0.037
OIt-1 x XD 0.041 -0.004 0.065 0.141
OIt-1 x X5 -0.015 -0.018 -0.022 -0.024
DY -0.009* -0.007*
DY x C5 -0.029 -0.008
DY x XD 0.184** -0.264**
DY x X5 -0.006 -0.060**
Spread -0.024* 0.001
Spread x C5 -0.014 0.009
Spread x XD 0.136 0.363**
Spread x X5 -0.073 -0.050*

N 181,463 181,463 181,463 316,064 316,064 316,064 
Adj. R2 0.033 0.033 0.033 0.059 0.059 0.060 
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Figure 1 
Ex-dividend day equilibrium 

This figure contains a graphical representation of the equilibrium in a market where there are two short-term traders 
and two long-term investors who trade according to equations 2 and 1, respectively.  One each of both the short-term 
traders and the long-term traders has a franking credit utilization equal to zero (u=0) and the other fully values 
franking credits (u=1).  Above the line ST

A(u=1)  the short-term trader who values franking credits will avoid the 
dividend, below ST

C(u=1) this same short-term trader will capture dividends.  Above the line ST
A(u=0) the short-

term trader who does not value franking credits will avoid the dividend, below ST
C(u=0) this same short-term trader 

will capture dividends.  A long-term investor who values franking credits will delay purchases or accelerate sales 
above LT(u=1) and delay sales and accelerate purchases below this line.  A long-term investor who does not value 
franking credits will delay purchases or accelerate sales above LT(u=0) and delay sales and accelerate purchases 
below this line.  We assume that td = tg. A difference in the value of franking credits amongst investors will allow 
trades to take place.  In areas A, B, C and D, a long-term investor who values franking credits will purchase stock 
from long-term investors who do not value franking credits.  In sections B and D, a short-term investor who does not 
utilize franking credits will avoid the dividend by trading with a long-term investor who can fully utilize franking 
credits.  In areas C and D, a long-term investor who does not value franking credits will avoid the dividend by 
trading with a short-term dividend arbitrageur.  Two short-term traders with differing utilization levels will trade 
with one another in area D.  For a short-term trader to trade with a long-term trader the dividend yield needs to be 

greater than ∗
LTDY  and for two short-term traders to transact with each other the dividend yield needs to exceed ∗

STDY , 

in equilibrium. 

B

A 

C 

D
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Figure 2 
Buyer- and seller-initiation at the first and last trade 

This figure plots buyer initiated trades for 45 days either side of the ex-dividend date. The dotted line labelled First 
Trade plots the average proportion of trades that are buyer-initiated for the first trade of the day. The solid line 
labelled Last Trade plots the average proportion of trades that are buyer-initiated for the last trade of the day. 
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