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       In 1970 Elton and Gruber (hereafter E&G) started an industry by studying the impact of 

taxes on investor decisions using the behavior of share prices around the ex-dividend date. E&G 

showed that if taxes enter investors’ decisions, then the fall in price on the ex-dividend day 

should reflect the post-tax value of the dividend relative to the post-tax value of capital gains on 

that day. Because dividends in most time periods are taxed more heavily than capital gains, the 

theory suggests that if taxes affect investor’s choices, the fall in stock price should in general be 

less than the dividend.1 

 Since 1970 more than 100 articles have appeared, either questioning or supporting the 

original E&G findings. These articles (some of which are discussed in more detail in the next 

section of this paper) generally fall into one of four categories. First is replication of the E&G 

tests on non-U.S. markets or on U.S. markets in other time periods. Tests have been conducted 

using Canadian, Chinese, Danish, German, Greek, Hong Kong, French, Italian, Japanese, New 

Zealand, Spanish, Swedish and U.K. data.2 A second group of articles reexamines the E&G 

measure around changes in tax laws to see if the change in the ex-dividend day drop is related to 

changes in tax policy.3 The third group of articles admits to a fall less than the dividend but says 

the fall is unrelated to tax rates because of arbitrage by short-term traders. Finally, and perhaps 

most damaging to the tax explanation, is a series of articles that attempt to show that even in the 

absence of differential taxes the price of common stocks should fall by less than the dividend on 

                                                           
1  See Elton & Gruber (1978) for the implications of the tax hypothesis for optimal portfolio construction, and 
Elton, Gruber and Rentzer (1983) for the implications for long-term returns. 
2  See for Canada Athanassakos (1996), Athanassakos & Fowler (1993), Booth & Johnson (1984), Bauer, 
Beveridge,  & Swakumar (2002); for China Milonas, Tan, Travlos and Xiao (2002); for Denmark Florentsent & 
Rydqvist (2002); for Germany McDonald (2001); for Greece Milonas & Travlos (2001); for France (Desbrieres 
(1988), Roman (2000); for Hong Kong Kadapakkam (2000), Boyd and Jagannathan (1994); for Italy Michaely & 
Murgio (1995); for Japan Hayashi & Joganathan (1990), Kato & Loewenstein (1995); for New Zealand Bartholdy & 
Brown (2002); for Spain Gardecazabal & Reguley (2002); for Sweden Daunfeldt (2002), Green & Rydqvist (1999), 
DeRidder & Soderstern (1999); for United Kingdom Ang, Blackwell & Megginson (1991); Chaui, Strong & Cadle 
(1992), Menyah (1993), Poterba & Summers (1984 and 1985). 
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ex-dividend days because of market microstructure characteristics. This argument is the most 

troublesome, for it suggests that in our 1970 article and in much of the empirical work which 

followed, ex-dividend behavior may, in fact, be unrelated to taxes and much of the profession 

may have been misled. 

 In this article we test for ex-dividend effects on a sample that has not been previously 

examined: closed-end mutual funds. What makes this sample exciting is that it contains a set of 

securities (municipal bond funds) for which the ex-dividend price drop should be greater than the 

dividend if taxes matter as well as a set of securities (taxable bond and domestic common stock 

funds) for which the drop should in general be less than the dividend.4 The difference in the ex-

dividend day effects for these two groups allows us to differentiate tax effects from 

microstructure effects. Furthermore, our sample period, 1988 to 2001, encompasses two major 

changes in the post-tax value of dividends relative to capital gains for funds with dividends 

subject to tax , and one major change for the value of tax-free dividends. The tax hypothesis can 

be further tested by examining ex-dividend day price behavior over these alternative tax regimes. 

 We show that the behavior of price changes with respect to dividends on the ex-day 

conforms to the theory that taxes determine the relative value of dividends vis a vis capital gains. 

This holds both for different types of closed-end funds and for the impact of changes in tax law 

within each type of fund. These results should finally put to bed the argument about the 

significance of taxes in determining the ex-dividend behavior of common stocks. 

 This paper is organized as follows: In Section I we briefly review some of the discussion 

of ex-dividend behavior which has appeared in the literature. We also present a discussion of 

                                                                                                                                                                                           
3  See Athenassakos (1996), Gammie (1997), Grammatikos (1989), Han (1994), Koski (1996), Lamdin & 
Hiemstra (1993), Lakonishok and Vermaelen (1983), Michaely (1991), Poterba & Summers (1984), Robin (1991), 
Skinner (1993), and Wu Han Hsu (1996), Zodtrow (1991). 
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why closed-end funds represent an excellent sample for examining the impact of taxes on ex-

dividend behavior. In Section II we present the methodology used in this paper. In Section III we 

present our sample. In Section IV we discuss tax policy over our period and the hypothesis that 

the different tax policy implies. In Section V we present our empirical results. Finally, in Section 

VI we summarize our results and present our conclusions. 

 

I. Review of the Literature 

 The literature on the ex-dividend behavior of common stock overwhelmingly supports 

the fact that the drop in price on the ex-dividend day is less than amount of the dividend when 

ordinary income tax rates exceed capital gains tax rates. The tax argument states that this arises 

because for most common stocks the dividend is taxed as income, while the change in price is 

taxed as capital gains. Evidence supporting the presence of tax effects by examining the ex-

dividend behavior has been presented in several studies (see, for example, Elton and Gruber 

(1970), Elton, Gruber and Rentzler (1984), Barclay (1987), Green and Rydqvist (1999), 

Bhardwaj and Brooks (1999), Gagon and Suret (1991), McDonald (2001), and Bell and 

Jenkinson (2002), Graham, Michaley & Roberts (2002), Poterba and Summers (1984 and 1985), 

Poterba (1986), and Green (2002)). 

 While the existence of a price drop on the ex-dividend day less than the dividend has 

been widely documented, there have been two challenges to the theory that this is evidence of 

tax effects. The first challenge, originated by Kalay (1982, 1984), states that short-term 

arbitrageurs will engage in transactions around the ex-dividend day so that the ex-dividend day 

drop in price will approach the size of the dividend. Under Kalay’s argument, if transaction costs 

                                                                                                                                                                                           
4  Green and Rydqvist (1999) study a different investment class, Swedish bonds, that should also have an ex-
dividend day drop greater than the dividend. 
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were zero, the ex-dividend-day price drop should exactly equal the dividend. Kalay’s approach 

cannot explain why the preponderance of evidence finds the ex-dividend-day drop in price less 

than the dividend. However, the presence of short-term arbitrages can put an upper and lower 

bound on the movement in price relative to the dividend and may lead to an underestimate of 

taxes computed from more contemporary data (see Elton, Gruber and Rentzler (1984)).5 

 A more serious challenge to the tax explanation of ex-dividend price movements is based 

on microstructure arguments. Two articles have recognized the fact that prices fall by less than 

the dividend, but they have put forth explanations for this phenomenon which are not related to 

taxes. The first of the microstructure arguments is presented by Bali and Hite (1998).  They state 

that the drop in price less than the dividend is really due to discreteness in prices rather than 

taxes. They hypothesize that because of discreteness in prices the ex-day price should fall by an 

amount equal to or smaller than the amount of the dividend and that this has been mistakenly 

attributed to tax effects. 

 Another microstructure analysis is presented by Frank and Jaganathan (1998). They 

hypothesize that the collection and reinvestment of dividends is bothersome for individual 

investors but not for market makers. Because of this, market makers tend to buy before a stock 

goes ex-dividend and then to sell on the ex-date. They interpret this as meaning that most 

transactions occur at the ask price before the stock goes ex-dividend and at the bid price after it 

goes ex-dividend. They then state that in the absence of taxes this means that the fall in price on 

                                                           
5  At the time of the E&G 1970 study this was not a problem because the presence of high fixed transaction 
costs and the prohibition from trading New York Stock Exchange stocks off the exchange meant that arbitrage 
restricted price drops only in the most extreme case. The advent of negotiated transaction costs and the subsequent 
decrease in transaction costs make the actions of  arbitrageurs more binding on price movements (see Elton, Gruber 
& Rentzler (1984)). For some articles examining short-term trading see Kaplanis (1986), and Karpoff and Walking 
(1988a, 1988b and 1990). 
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the ex-date will be less than the dividend. They argue that this bid-ask bounce contributes to, if 

not totally explains, a phenomenon others interpret as tax effects.6 

 Both of these microstructure arguments would explain a price drop less than the dividend. 

However, the microstructure arguments cannot explain a price drop more than the dividend. This 

is the expected ex-dividend price behavior for tax-exempt dividend payments if taxes are 

important. It is to analysis of these payments that we now turn. 

 

II. Methodology 

 The expected ex-dividend day decline in prices when the decline is affected by tax rates 

is easy to determine. First consider an investor in a tax-exempt municipal bond closed-end fund. 

For a municipal tax-exempt fund the interest paid out is exempt from federal tax. If the investor 

is considering selling shares before or on the ex-date, the equilibrium choice is derived as 

follows. Let 

1. cP  be the cost of a share 

2. bP  be the price of a share the day before the stock goes ex-dividend 

3. xP  be the price of the stock the day the stock goes ex-dividend 

4. gt  the capital gains tax rate 

5. ot  the tax rate on ordinary income 

The investor is indifferent as to timing if 

( ) ( ) DPPtPPPtP cxgxcbgb +−−=−−  (1) 

                                                           
6  Empirical analyses of this conjecture include Heath and Darrow (1988), Hess (2002) Jacob and Ma (2002) 
Dubofsky (1992), Dubofsky and Kannan (1993 and 2001) Koski and Scruggs (1998) Lakonishok and Vermaelen 
(1986), Lasfer (1995), Michaely and Vila (1995, 1996), Michael, Villa and Warg (1997), and Graham, Michaely & 
Roberts (2002). 
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 The issue is how to measure the left-hand side of the equation. In E&G (1970) we 

computed this statistic directly by taking the value of the price change on the ex-dividend date as 

defined below divided by the dividend; this quantity was then averaged across all stocks in the 

sample. The natural price to use for xP  is the opening price. However, the opening price is 

biased because when a stock goes ex-dividend all orders on the books are reduced by the amount 

of the dividend. Thus a market order will be executed at a price that is adjusted by the dividend. 

To allow time for the effect of this arbitrary adjustment to be eliminated, we, like many authors, 

use the close on the ex-dividend date. This introduces another issue, the need to adjust for market 

movements from open to close. 

 In the original study, E&G controlled for market movements in two ways: by carefully 

selecting the period and by adjusting by the market movements. The period E&G used was a 

period where the market started and ended at the same value and the distribution of price 

movements weighted by stocks that go ex-dividend was near zero. In the more recent period used 

in this study, we are not so fortunate. The market had substantial changes in some of our sub-

periods. We adjusted for market movements as follows: for each of the four types of funds in our 

                                                           
7  Both capital gains and tax-exempt interest may be taxed at state levels. Since for many states they are 
treated equally and thus the impact is zero, and for the other states the rates are low, we will ignore these effects. 
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sample (municipal bond, taxable bond, growth, and growth and income) for each day we 

computed an equally weighted daily return index of similar type closed-end funds that didn’t go 

ex-dividend on that day. 9 This resulted in four indexes one for each category.  We then regressed 

each mutual fund’s return on the index for its category using daily returns and the Dimson-Marsh 

(1983) correction for non-synchronous trading.  The Dimson-Marsh procedure produces three 

betas for each fund (lagged, coincident and lead). 

 There are two reasons why we utilized an index of similar funds rather than a market 

index. First, two of our types of closed-end funds (taxable bonds and municipal bonds) are likely 

to have price movements heavily influenced by changes in the yield curve, and we are unaware 

of a daily return index for bonds that exists over our full period that would capture this. Second, 

closed-end funds premiums and discounts can change as a group without corresponding changes 

in market indexes (Elton, Gruber & Busse (1998) and associated bibliography). Employing an 

index of other closed-end funds is a natural way to control for this. 

 To adjust for price movements during the ex-dividend day we compounded up the 

closing price before the ex-dividend date by one plus our estimate of the impact of market 

movements (expected return) from close to close. The estimate of a day’s expected return for 

each fund is its three betas (lagged, coincident and lead) with the appropriate index times the 

corresponding daily index returns. In equation form our first measure is10  

D
PrP xb −+ )1(

 

From equation (1) we see that for tax-free dividends 

                                                                                                                                                                                           
8  We follow the normal assumption in the literature that capital gains are taxed at the long term rather than 
the short term capital gains rate. 
9  We also constructed an equally weighted index of all funds in the group; when we employed this 
alternative index, the final results were essentially unchanged. 
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where r is the expected return if the closed-end fund didn’t go ex-dividend. 

 The simple statistic E&G used has come under some criticism. The essence of the 

criticism is that the E&G statistic can be severely affected by stocks with small dividends and 

thus the average is more heavily affected by small-dividend stocks. For the municipal bond 

closed-end fund sample this isn’t an issue. Since interest earned is fairly similar across funds, the 

size of the dividends is very uniform across the funds. A pattern of relatively uniform dividends 

also exists across corporate bond funds. However, our sample of dividends subject to ordinary 

tax includes corporate bond, growth, and growth and income closed-end funds. Across the three 

categories there is a substantial variation in dividends. So that our results are not so sensitive to 

the scale of dividends, we also estimated tax effects by comparing the returns on the funds that 

go ex-dividend with the expected returns if they didn’t go ex-dividend.11 If the fund price drops 

by less than the dividend, then the differences in returns should be positive. If the fund price 

drops by more than the dividend, the difference in returns should be negative.12 

 Our second measure in equation form is 

r
P

DPP

b

bx −
+−

  (5) 

                                                                                                                                                                                           
10  We also ran all of the analyses discounting Px at the expected return rather than compounding Pb. The 
results are virtually identical. 
11  See Graham, Michaely and Roberts (2002) for a discussion of the history of this measure.  Their paper 
takes a different approach to studying the validity of the microstructure arguments.   
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Rearranging equation (3) we see that equation (5) for tax-free bonds is equal to 
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 In the case where dividends are taxable, equation (4) can be rearranged to show that 

equation (5) is equal to  
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While the return measure is similar in spirit to the E&G measure as explained above, it may 

produce slightly different results. 

III. Sample 

 Our initial sample consisted of all stocks that CRSP listed as closed-end funds at any time 

during the interval January 4, 1988 through September 10, 2001. We had data to the end of 2001, 

but chose to stop at 9/10/01 because of major market disruption after 9/11/01 and an uncertainty 

of how much data to exclude because of this.13 From this sample we eliminated all funds where 

we would have difficulty estimating normal price movements on the ex-dividend date. These 

included funds with substantial overseas investments, REITs and specialty funds (typically 

venture capital, single company or energy funds).14 We used CDA/Wiesenberger classification 

where available. Where CDA/Wiesenberger did not classify the fund we used Morningstar 

classification, and where this failed we examined annual reports.15 Examining annual reports for 

funds with names that would suggest they were something different from how they had been 

                                                                                                                                                                                           
12  There is a third measure that has been used regressing return on dividend yield. Since there is very little 
variation in dividend yield for the municipal closed-end funds and the corporate bond funds, this is a very poor way 
to estimate tax rates in this context. 
13  We examined excluding two weeks and one month after 9/11/01 with no significant difference from the 
results reported in this paper. All these choices have an arbitrary quality, so the easiest was to stop at 9/10/01. 
14  For funds with substantial overseas investments, the problem is estimating a suitable model of price 
movements. For the other groups the sample was too small to construct a meaningful index. 
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classified revealed that there were a number of funds with holdings and objectives that did not fit 

the way CDA/Wiesenberger or Morningstar had classified them. We reclassified these funds. We 

eliminated data on all funds in the first and last 65 days of their existence because of well-

documented new issue and ending effects for closed-end funds. The number of funds in the each 

category is shown in Table 1. 

 Before calculating our measures we eliminated ex-dividend observations where the 

dividend was less than one cent, there was no trade on the ex-dividend date, or the price was 

under five dollars. 

 We eliminated the very few ex-dividend events with dividends one cent or less because 

ex-dividend ratios can reach extreme values in these cases. In the few instances of a dividend 

less than one cent, other unusual activities were happening with the fund and investors were 

unlikely to worry about tax timing with such a small dividend. 

 Eliminating observations with fund prices below $5 was motivated by a number of 

factors. First, for low-priced funds the bid/ask spread is sufficiently large relative to the dividend 

that it introduces a lot of randomness into our statistic. Second, prices below $5 primarily occur 

for closed-end funds that are organized as trusts and are approaching their termination dates. 

This has three associated problems. First, examining the 2R s from the return regressions shows 

that most of the funds with poor fits have low prices.16 Second, funds approaching the end of 

their lives tend to have low trading volumes. Finally, low-priced funds often report dividends 

that are inconsistent with adjacent dividends. That suggests that part of the dividend is a return of 

capital and it has been misclassified when it is designated as all ordinary income.17 Thus the $5 

                                                                                                                                                                                           
15  Nine funds were dropped because there was not enough information to properly classify them. 
16  This is probably due to the lower diversification of the portfolio. 
17  For the more recent periods we were able to obtain annual reports and confirm our beliefs. For the earlier 
years we are unable to obtain independent verification. 
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rule was a good proxy for eliminating a group of funds for which many dividends are likely 

misclassified or where the estimate is highly erratic. The total number of observations by fund 

type in each period after these eliminations is shown in Tables 1, 3 and 4. 

 Before ending this section, we should recognize one source of bias in our sample.  While 

the CRSP database is an excellent database, it is not free from error.  Prices are recorded very 

accurately, but there are occasional mistakes in clarifying dividends as to type.  This is 

particularly acute in closed-end funds where dividends can be tax-free, taxable, taxable at the 

capital gains tax rate, and some combination of the above.  For many studies errors of 

misclassification are random and so their impact is to increase the standard error.  

Misclassification errors in our study bias our results against finding tax effects.  For example a 

taxable dividend or capital gain misclassified as a tax-free distribution would bias the E&G 

statistics toward one for a tax-free distribution.  Similarly, for the taxable dividend sample, the 

misclassification of a capital gain or return of capital as an ordinary dividend would bias our 

measure toward one. 

 

IV. Tax Regimes  

 Table 2 shows the maximum capital gains and maximum ordinary tax rates that were in 

place during our sample period. The only remaining issue is whether investors could have known 

about the tax rates at the start of the periods shown. The tax rates in 1988-1990 were legislated in 

1986, while the 1991-1992 tax rates were legislated in 1990 and therefore were clearly known 

entering the periods. The tax rates in the 1993 and 1997 changes were passed after the start of the 

year. Thus in using a single tax rate over those years we are assuming that the investors 

anticipated the passages of the rate changes. To the extent that the passages of the rate changes 
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were not anticipated, the periods we utilize will have some effects from other tax regimes. Since 

this will work against our hypotheses, it seems preferable to arbitrarily guessing when the 

passages were fully anticipated.18 

 What are the hypotheses? First, for the municipal bond funds where the dividend 

payments are tax-free, the ex-dividend price should drop by more than the dividend. 

 This can be seen by examining the E&G measure: if taxes affect investors’ decisions, 

then for non-taxable dividends as shown in equation (3) 
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Since 0>gt , if taxes affect investors’ decisions, the price change divided by the dividend 

should be greater than one.19 

If taxes matter the return for municipal bond funds on the ex dividend day should be less 

than the return that would have been expected for a non-ex-dividend date, thus our second 

measure should be negative. 

As shown in Table 2, we have two capital gains tax rates over our sample period, 28% 

from 1988 to 1996 and 20% from 1997 to 2001. The higher the tax rate, the more the measure 

should exceed one and the more negative should be the return measure. In summary, for non-

taxable distributions: 

1. The E&G measure should be greater than one and the return measure should be negative. 

                                                           
18  We did analyze some other break points for our periods such as passages of the rate changes by Congress, 
with little change in the results. 
19  Note that the sort-term trading and dividend capture arguments do not work in this case since the price drop 
is greater than the dividend and there is no comparative advantage in corporations capturing tax free dividends. 
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2. The E&G measure should be larger and the return measure a larger negative number in 

the 1988 to 1996 period compared to the 1997 to 2000 period. 

For taxable distributions the E&G measure as shown in equation (4) 

( )
g

oxb

t
t
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−
−

−
−+

1
11

 

 When capital gains and ordinary tax rates are the same, this measure should be equal to 

one. When capital gains are less than ordinary rates, the E&G measure is less than one and the 

greater the difference, the greater the difference from one. 

 Examining the return measure if capital gains and ordinary tax rates are the same, we 

would expect that the return on ex-dividend days would be the same as the expected return if it 

were a non-ex-dividend date. If capital gains are less than ordinary income tax rates, then the 

price change should be less than the dividend and the return on the ex-dividend date should be 

higher than what would be expected on a non-ex-dividend date, and the greater the difference the 

higher the return. Examining Table 2 shows that the capital gains and ordinary income tax rate 

were approximately the same in 1991-1992. Thus we will designate the period 1988-1992 as the 

period of equivalent rates. If taxes affect investors decisions on ex-dividend dates, then we 

should observe for ordinary dividends  

1. For 1988-1992. The E&G measure should be insignificantly different from one and the 

return measure should be is insignificantly different from zero. 

2. For 1993-1996 and 1997-2000 the E&G measure should be less than one and the return 

measure should be positive. 

3. The E&G measure should be smaller, and the return measure more positive, in 1997-

2000 than in 1993-1996 and 1988-1992. 
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4. The E&G measure should be smaller and the return measure more positive in 1993-1996 

than it is in 1988-1992. 

We will now analyze whether these hypotheses are supported by the data. 

 

V. Results 

 In Sections II and IV above we discussed the methodology we employ in this paper and 

the hypotheses we test. Since several papers in the literature suggest that microstructure 

phenomena would cause the change in price to be smaller than the dividend, we start by 

examining the tax-free distributions of municipal bond funds. If taxes matter, the drop in price 

should be larger than the dividend on the ex-dividend date, for the tradeoff is between tax-free 

dividends and taxable capital gains. Table 3 presents the mean value for each of our measures, 

the E&G measure and the return measure, as well as the p values for the difference from one for 

the E&G measure and for the difference from zero for the return measure. We do this for each of 

the two tax regimes. 

 The first point to note from Table 3 is that the fall in price divided by the dividend for 

each tax regime is larger than one and the difference is statistically significant (p = 0.0000 for 

period 1 and 0.0017 for period 2). The return measure we use is the actual return on the ex-

dividend date minus the expected return. If taxes matter, theory implies that it should be 

negative, and examining Table 3 shows it has the appropriate sign. Once again the difference (in 

this case from zero) is statistically significant (p value of 0.0000 in period 1 and 0.0068 for 

period 2). 

 These results cannot be due to the microstructure arguments put forth by Bali and Hite 

(1998) and Frank and Jaganathan (1998), but are consistent with tax effects. We gain even more 
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confidence in the tax hypothesis when we examine the results across the alternative tax regimes. 

Recall that the tax effect on the ex-dividend day is proportional to the reciprocal of one minus 

the capital gains tax rate. This means that the E&G measure should be lower in the second period 

while the return should be higher (less negative). This is exactly what the data show with both 

the hypothesized changes statistically significant (p value of 0.0001 for each measure).20                          

 When we examine the taxable closed-end bond funds we find different ex-dividend-day 

behavior, but behavior that is consistent with tax theory. Here we have three tax regimes. In the 

first regime the stockholder should be indifferent between dividends and capital gains. In the 

second regime the stockholder should have a preference for capital gains, and in the third regime 

the stockholder should have a strong preference for capital gains. Thus we should find that the 

E&G measure is equal to one in the first period, less than one in the second period, and much 

less than one in the third period.  Similarly, the return measure should be equal to zero in the first 

period, positive in the second period, and strongly positive in the third period. The results are 

generally consistent with our expectations. The E&G measure is slightly less than one in the first 

period and the expected return measure is slightly greater than 0, but as expected the differences 

are not statistically significantly different from one and zero respectively at any reasonable level 

of significance (p values are 0.4054 and 0.2225 respectively). In the third period the E&G 

measure is less than one and the difference from one is statistically significant (p value of 

0.0000) Similarly, in the third period the return measure is greater than zero and these 

differences are statistically significant (p value of 0.0000). Furthermore the differences in both 

the E&G and the return measure from period 1 to 3 have the sign we would expect, and once 

again the differences are statistically significant (p values of 0.0070 and 0.0191 respectively). 

                                                           
20  All of the analysis in this section was also performed using betas estimated from monthly data without the 
Dimson-Marsh correction, and the results were essentially identical. 
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The result which is not as strong involves period two. The E&G measure is lower than one as the 

theory would suggest, and the return measure is higher than one as the theory would suggest, but 

only the expected return measure is statistically significantly different from zero (p value of 

0.0100). 

 We would expect that changes in the E&G and return measures would reflect the 

increases in taxes that occurred in 1993 and 1997 that are shown in Table 2. All of our 

hypotheses are borne out with respect to period two versus period three. The E&G measure goes 

down in the third period and the return measure goes up just as the tax theory would suggest, and 

the results are at or near statistical significance (p values of 0.0027 and 0.0612 respectively). The 

change in the measures between periods one and two is not statistically significant, and while the 

change in the return measure is in the hypothesized direction, the change in the E&G measure, 

while very small and statistically insignificant from zero, is not in the right direction. 

 There is a final way to examine whether ex-dividend day behavior is determined by 

microstructure effects.  Whatever microstructure exists at a point in time is the same for both 

taxable and non-taxable closed end funds.  Thus, if microstructure dominates we should observe 

no difference in ex-dividend day effects.  We test this for each of the tax regimes effecting both 

taxable and non-taxable dividends in Table 5.  The ex-dividend day changes are significant at 

more than the .01 percent level in each tax regime.21  This is further evidence of the tax 

explanation of ex-dividend day behavior.  

                                                           
21  The p –values were computed by testing the difference in means assuming unequal variances.   
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VI. Conclusion 

Since our original article on taxes and ex-dividend behavior published in 1970, over 100 

articles have appeared in the leading journals of financial economics examining whether prices 

fall by less than the dividends and, if so, whether or not the phenomenon is due to tax effects. 

The microstructure argument is the most serious alternative to the tax argument. 

 All of the microstructure arguments state that the fall in stock price should be less than 

the dividend. By testing ex-dividend effects on a sample of funds where dividends are tax-

advantaged, we find that taxes should and do cause the fund price to fall by more than the 

amount of the dividend. This is consistent with a tax argument and inconsistent with a 

microstructure argument. Examining the sample of tax-free dividends, we find that the E&G and 

return measures change across the two tax regimes exactly as theory suggests they should if 

taxes mattered. 

 These tests are performed using the tax-free distributions of closed-end municipal bond 

funds. We then examine non-tax-advantaged closed-end funds. For these funds we should find 

the traditional ex-dividend tax effects: the fall in price on the ex-dividend date should be less 

than the dividend during periods when capital gains taxes are less than income taxes. This is 

what we find. Furthermore, the ex-dividend behavior of these funds generally moves in the 

direction we would expect across two changes in tax regimes. The taxable sample not only 

substantiates the tax effect—it also demonstrates that the fall in price greater than the dividend 

for closed-end municipal bond funds was not due to some peculiar aspect of either our 

methodology or the closed-end fund industry. 

 Thirty-two years after our original study, we find new and compelling evidence that taxes 

play an important part in affecting share price changes. 



 18

Bibliography 
 

Ang, James S., David W. Blackwell, and William L. Megginson, 1991, The effect of  
 taxes on the relative valuation of dividends and capital gains:  Evidence from 
 dual-class British investment trusts, Journal of Finance 46, 383-400. 
 
Athanassakos, G., 1996, Tax induced trading volume around ex-dividend days under 
 Different tax regimes: The Canadian experience 1970-1984, Journal of 
 Business and Accounting 23, 557-584. 
 
Athanassakos, G., and D. Fowler, 1993, New evidence on the behavior of Canadian 
 Stock prices in the days surrounding the ex-dividend day, Quarterly Journal 
 Of Business and Economics 47, 127-159. 
 
Bali, R., and G. L. Hite, 1998, Ex-dividend day stock price behavior: Discreteness or 
 Tax-induced clienteles? Journal of Financial Economics 47, 127-159. 
 
Barclay, M.J., 1987, Dividends, taxes, and common stock prices: The ex-dividend day 
 Behavior of common stock prices before the income tax, Journal of Financial 
 Economics 13, 31-44. 
 
Bartholdy, J. and K. Briown, 2002, Testing for multiple types of marginal investor in 
 Ex-day pricing, Working paper series, Aarhus School of Business, Denmark. 
 
Bauer, L., S. Beveridge, and R. Sivakumar, 2002, The influence of taxes and tick size on 
 Ex-dividend day prices, Working paper series. 
 
Bell, L. and T. Jenkinson, 2002, New evidence on the impact of dividend taxation and on 

the Identity of the marginal investor, Journal of Finance. 
 
Bhardwaj, R. and L. Brooks, date, Further evidence on dividend yields and the ex- 
 Dividend day stock price effect, Journal of Financial Research. 
 
Booth, L.D., and D. J. Johnson, 1984, The ex-dividend day behavior of Canadian stock 
 Prices:  Tax changes and clientele effects, Journal of Finance 39, 457-476. 
 
Boyd, J. H, and R. Jagannathan R., 1994, Ex-dividend price behavior of common stocks, 
 Review of Financial Studies 7, 711-741. 



 19

Chui, Alice, Norman Strong, and John Cadle, 1992, The empirical significance of tax 
 Effects on the valuation of dividends:  The U.K. evidence, Journal of Business 
 Finance and Accounting 19, 515-532. 
 
Daunfeldt, Sven-Olov, 2002, Tax policy changes and ex-dividend behavior: The case of 
 Sweden, Working paper series, University of Umea. 
 
Desbrieres, P., 1988, L’effet de celientele ddes dividends sur le marche francais: test 

empirique, Finance 9, 1. 
 
Dimson, Elroy and Marsh, Paul, 1983, The stability of U.K. risk measures and the 

problem of their trading, Journal of Finance 38, 753-783. 
 
Dubofsky, D. A., 1992, A market microstructure explanation of ex-day abnormal returns, 
 Financial Management 21, 32-43. 
 
Dubofsky, D. A., and S. Kannan, 1993, Hedged dividend capture trading and ex-day 
 Returns: An empricial update, Journal of Business, Finance and Accounting 20, 
 725-734. 
 
Dubofsky, D. A., 2001, A market microstructure explanation of ex-day abnormal returns, 
 Financial Management, Winter, 32-43. 
 
Elton, Edwin J., and Martin J. Gruber, 1970, Marginal stockholder tax rates and the  
 Clientele effect, Review of Economics and Statistics 52, 68-74. 
 
Elton, Edwin J., and Martin J. Gruber, 1978, Taxes and Portfolio Composition, Journal of 

Financial Economics 6, 399-410. 
 
Elton, Edwin J., Martin J. Gruber, and J. Rentzler, 1983, A Simple Examination of the 

Empirical Relationship between Dividend Yields and Deviations from the CAPM, 
Journal of Banking and Finance 7, 135-146. 

 
Elton, Edwin J., Martin J. Gruber, and J. Rentzler, 1984, The ex-dividend day behavior of 
 Stock prices: A re-examination of the clientele effect: A comment, Journal of 
 Finance 39, 551-556. 
 
Elton, Edwin J., Marting J. Gruber, and J. Busse, 1998, Do investors care about 

sentiment? Journal of Business 71 (4), 477-500. 
 
Florentsent, B. B., and K. Rydqvist,  2002, Ex-day behavior when investors and  
 Professional traders assume reverse roles: The case of Danish lottery bonds, 
 Working paper, Norwegian School of Management. 
 
Frank, Murray, and Ravi Jagannathan, 1998, Why do stock prices drop by less than 
 The value of the dividend?  Evidence from a country without taxes, Journal 



 20

 Of Financial Economics 47, 161-188. 
 
 
Gagnon, J. and J. Suret, 1991, Ex-dividend day price changes and implied tax rates: 
 An evaluation, journal 14, 255-262. 
 
Gammie, Malcolm, 1997, The end of imputation:  Changes in U.K. dividend 
 Taxation, Intertax 25, 333-341. 
 
Gardeazabal, J., and M. Regulez, 2002, The weekend-dividend effect in the Spanish 
 Market, working paper series, University of the Basque Country. 
 
Graham, John, Roni Michaely, and Michael Roberts, 2002, Do price discreteness and 

transactions costs effect stock returns? Working paper, Cornell University. 
 
Grammatikos, T., 1989, Dividend stripping, risk exposure, and the effect of the 1984 
 Tax Reform Act on the ex-dividend day behavior, Journal of Business 62, 
 157-173. 
 
Green, Jerry, 2002, Taxation and the ex-dividend day behavior of common stock prices, 
 NBER Working paper series. 
 
Green, Richard C., and Kristian Rydqvist, 1999, Ex-day behavior with dividend 
 Preference and limitations to short-term arbitrage: The case of Swedish lottery 
 Bonds, Journal of Financial Economics 53, 145-187. 
 
Han, K.C., 1994, The effect of the 1986 Tax Reform Act on ex-dividend day return 
 Behavior, journal 17, 175-186. 
 
Hayashi, F., and R. Jagannathan, 1990, Ex-day behavior of Japanese stock prices:  New 
 Insights from new methodology, Journal of the Japanese and International  
 Economies 4, 401-427. 
 
Heath, D. C., and R. A. Darrow, 1988, Ex-dividend stock price behavior and arbitrage 
 Opportunities, Journal of Business 61, 95-108. 
 
Hess, Patrick J., 2002, Dividend yields and stock returns: A test for tax effects, Working 
 Paper series, University Capital Strategies Group. 
 
Jakob, K. and T. Ma, 2002, Order Imbalance on ex-dividend days, Journal of Financial 
 Research, forthcoming. 



 21

Kadapakkam, P., 2000, Reduction of constraints on arbitrage trading and market 
 Efficiency: An examination of ex-day returns in Hong Kong after introduction of 
 Electronic settlement, The Journal of Finance 55, 2841-2861.  
  
Kalay, A., 1982, The ex-dividend day behavior of stock prices: A re-examination of the 
 Clientele effect, Journal of Finance 37, 1059-1070. 
 
Kalay, A., 1984, The ex-dividend day behavior of stock prices; A re-examination of the 
 Clientele effect: A reply, Journal of Finance 39, 557-561. 
 
Kaplanis, Costas P., 1986, Options, taxes and ex-dividend day behavior, Journal of  
 Finance 41, 411-424. 
 
Karpoff, Jonathan M., and Ralph A. Walkling, 1988a, Short-term trading around ex- 
 Dividend days, Journal of Financial Economics 21, 1059-1070. 
 
Karpoff, J.M., and R. A. Walkling, 1988b, Short-term trading around ex-dividend days: 
 Additional evidence, Journal of Financial Economics 21, 291-198. 
 
Karpoff, J. M. and R. A. Walkling, 1990, Dividend capture in NASDAQ stocks, Journal 
 Of Financial Economics 28, 39-66. 
 
Kato, K., and U. Loewenstein, 1995, The ex-dividend day behavior of stock prices: The 
 Case of Japan, The Review of Financial Studies 8, pages. 
 
Koski, J. L., and J. Scruggs, 1998, Who trades around the ex-dividend day?  Evidence  
 From NYSE audit file data, Financial Management 27. 
 
Koski, J. L., 1996, A microstructure analysis of ex-dividend stock price behavior before 
 And after the 1984 and 1986 Tax Reform Acts, Journal of Business 3. 
 
Lakonishok, Josef, and Theo Vermaelen, 1983, Tax reform and ex-dividend day 
 Behavior, Journal of Finance 38, 1157-1179. 
 
Lakonishok, Josef, and Theo Vermaelen, 1986, Tax-induced trading around ex- 
 Dividend days, Journal of Financial Economics 16, 287-319. 
 
Lamdin, D. J., and C. Hiemstra, 1993, Ex-dividend day share price behavior: Effects of 
 The Tax Reform Act of 1986, The Review of Economics and Statistics, 778-783. 
 
Lasfer, M. Ameziane, 1995, Ex-day price behavior: Tax or short-term trading effects, 
 Journal of Finance 50, 875-897. 
 
 
McDonald, Robert L., 2001, Cross-border investing with tax arbitrage: the case of  
 German dividend tax credits, Review of Financial Studies 14, 617-657. 



 22

 
Menyah, Kojo, 1993, Ex-dividend equity pricing under U.K. tax regimes, Journal of 
 Business Finance and Accounting 20, 61-82. 
 
Michaely, Roni, 1991, Ex-dividend day stock price behavior:  The case of the 1986 
 Tax Reform Act, Journal of Finance 46, 845-860. 
 
Michaely, R., and Maurizio Murgio, 1995, The effect of tax heterogeneity on prices 
 And volume around the ex-dividend day:  Evidence from the Milan Stock 
 Exchange, Review of Financial Studies 8, 369-399. 
 
Michaely, R., and J. Vila, 1996, Trading volume with private valuation: Evidence from 
 The ex-dividend day, Review of Financial Studies 9, 471-509. 
 
Michaely, R. and J. Vila, 1995, Investors’ heterogeneity, prices, and volume around the  
 Ex-dividend day, Journal of Financial and Quantitative Analysis 30, 171-198. 
 
Michaely, R., J. Vila, and J. Wang, 1997, A model of trading volume with tax-induced 
 Heterogeneous valuation and transaction costs, Journal of Financial  
 Intermediation 5, 340-371. 
 
Milonas, N. and N. Travlos, 2001, The ex-dividend day stock price behavior in the  
 Athens Stock Exchange, Working paper series, Cardiff University Business 
 School. 
 
Milonas, N., C. Tan, N. Travlos, and J. Xiao, 2002, The ex-dividend day stock prive 
 Behavior in the Chinese stock market, Working paper series, Cardiff University 
 Business School. 
 
Poterba, J. M., and L. H. Summers, 1984, New evidence that taxes affect the valuation of 
 Dividends, Journal of Finance 39, 1397-1415. 
 
Poterba, James M., and Lawrence H. Summers, 1985, The economic effects of dividend 
 Taxation in Edward Altman and Marti Subrahmanyam, eds:  Recent Advances in  
 Corporate Finance (R.D. Irwin, Homewood, IL). 



 23

Poterba, James M., 1986, Interpreting ex-dividend evidence: The Citizens Utilities case 
 reconsideed, Working papers series, MIT. 
 
de Ridder, A., and T. Sodersten, 1995, Ex-dividend behavior and the Swedish Tax 
 Reform, Tax Reform Evaluation Report No 10, Uppsala University. 
 
Robin, A., 1991, The impact of the 1986 tax reform act on ex-dividend day returns,  
 Financial Management 20. 
 
Romon, F., 2000, Contribution of dividend policy stability to the measurement of 
 Dividend announcement and ex-dividend effects on the French Market,  
 Working paper, EFMA. 
 
Skinner, D. L., 1993, Twenty-five years of tax law changes and investor response, 
 Journal of Financial Research 16, 61-70. 
 
Wu C., and J. Hsu, 1996, The impact of the 1986 tax reform on ex-dividend day volume 
 And price behavior, National Tax Journal 49, 177-192. 
 
Zodrow, George W., 1991, On the “traditional” and the “new” views of dividend  
 Taxation, The National Tax Journal 44, 497-511. 
 


