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Changing Risk, Changing Risk Premiums, and Dividend Yield Effects

Abstract
We investigate the cross-sectional relation between dividend yield and expected return and attempt to include
various effects of changing risk measures and changing risk premiums. A stock's risk is measured by its
sensitivities to two factors, a market factor and a changing-risk-premium factor. After analyzing dividend-
related changes in risk measures, we investigate the presence of dividend effects in expected returns using four
methods, each imposing a different structure on the temporal behavior of risk measures and risk premiums.
For each method, we find no reliable cross-sectional relation between dividend yield and risk-adjusted
expected return.
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 I. Introduction

 A question of fundamental importance in corpo-
 rate finance is whether a firm's dividend policy
 affects its value. In a world without taxes, trans-
 action costs, information asymmetries, and other
 market imperfections, Miller and Modigliani
 (1961) show that a firm's value is invariant with
 respect to its dividend policy. Their conclusion
 may still apply in a world where dividends and
 capital gains are taxed differently-whether ex-
 plicitly in terms of tax rates or implicitly because
 capital gains can be accumulated before tax until
 realized-provided investors and firms are free
 to adjust optimally in the induced equilibrium.'

 We investigate the
 cross-sectional relation
 between dividend yield
 and expected return
 and attempt to include
 various effects of
 changing risk measures
 and changing risk pre-
 miums. A stock's risk
 is measured by its sen-
 sitivities to two factors,
 a market factor and a
 changing-risk-premium
 factor. After analyzing
 dividend-related
 changes in risk mea-
 sures, we investigate
 the presence of divi-
 dend effects in ex-
 pected returns using
 four methods, each im-
 posing a different
 structure on the tempo-
 ral behavior of risk
 measures and risk pre-
 miums. For each
 method, we find no re-
 liable cross-sectional
 relation between divi-
 dend yield and risk-
 adjusted expected
 return.
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 * We thank K. C. Chan, Don Keim, Merton Miller, and
 the participants at the Merton Miller Conference in Maui,
 June 1988, for helpful comments and suggestions, Raymond
 Kan for computational assistance, and the Center for Re-
 search in Security Prices and Batterymarch Financial Man-
 agement for support.

 1. Black and Scholes (1974) and Miller and Scholes (1978)
 discuss scenarios in which differential taxes do not lead to
 differential pricing of dividends vs. capital gains. Brennan
 (1970) and Litzenberger and Ramaswamy (1979) present
 models in which dividends receive a lower relative price.
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 Unfortunately, there is little agreement among researchers whether
 such an equilibrium obtains. The purpose of this empirical study is to
 provide some new insight into this classical problem by taking into
 account some recent evidence on asset pricing.

 There are at least two approaches to investigating whether the divi-
 dend policy of a firm affects its value. We can examine the differences
 in return between ex- and non-ex-dividend periods and make infer-
 ences about the relative price (hence the tax penalty) of a dollar in cash
 dividend to a dollar in capital gain. Alternatively, we can ask whether
 cross-sectional differences in average return on stocks are related to
 differences in dividend policy after controlling for risk. In this section,
 we begin by reviewing, and to some extent reconciling, the existing
 empirical evidence on the relation between yield and return, and then
 we explain why we adopt the empirical design used in this study.

 A. Studies of Differences in Returns between Ex- and
 Non-Ex-Dividend Periods

 Even if equilibrium expected returns over a quarter are unaffected by
 dividend policy, the payment of dividends may be relevant to inves-
 tors. Investors in different tax brackets will potentially find it optimal
 to hold different portfolios of risky assets. Given those portfolio deci-
 sions, investors intending to trade the stock of a firm about to go ex-
 dividend will have an incentive to time their trades so as to receive or
 to avoid the dividend whenever their marginal rate of substitution be-
 tween dividends and capital gains (their after-tax value of a dollar of
 dividends relative to a dollar of capital gains) differs from the market
 rate of exchange (the price adjustment per dollar of dividends). Arbitra-
 geurs whose relative valuation differs from the market's by more than
 their transactions costs will have incentives to undertake short-term
 trading.

 In equilibrium, dividends will tend to flow to those who value them
 most highly. In the models of Green (1980) and Grundy (1985), the
 equilibrium price adjustment such that the market clears on each date
 surrounding the ex-date will not be confined to the ex-date alone. The
 price adjustment will reflect the tax status of the dividend in the hands
 of different classes of investors, the costs of accelerating and delaying
 planned trades, and the transactions costs of potential arbitrageurs.

 The role of the marginal trader who shifts planned trades through
 time (vs. a short-term arbitrageur) is not entirely clear. Nevertheless,
 the empirical investigations of Elton and Gruber (1970), Kalay (1982,
 1984), Lakonishok and Vermaelen (1983, 1986), Eades, Hess, and Kim
 (1984), and Elton, Gruber, and Rentzler (1984) document that divi-
 dends do leave their tracks in the returns data if one compares returns
 on a given stock around ex-dates to returns on that same stock during
 non-ex-periods. In a search for patterns in returns through time, each
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 stock serves as its own control for risk, thereby obviating the need for
 a model of equilibrium returns.

 Value-maximizing firms need not have an incentive to adjust the
 supply of dividends in response to ex-day-related patterns in returns.
 Most studies that investigate such patterns do not address the question
 of whether the required return over the complete quarter is affected by
 dividend policy. One interesting exception is Poterba's (1986) study of
 the pricing of the class A (stock dividend) and class B (cash dividend)
 shares of Citizens Utilities. Not only can the patterns in returns within
 a quarter be examined but also the prices of the two classes of other-
 wise equivalent stock can be compared directly. Poterba reports that
 ex-day returns on the cash-dividend shares exceed those on stock-
 dividend shares, but this difference is more than offset by the lower
 returns on the cash-dividend shares over non-ex-dividend periods.
 Overall, the returns on the cash-dividend shares are slightly lower than
 those on the stock-dividend shares. Poterba also reports that both class
 A and class B shares sell for approximately the same multiple of divi-
 dends. If the case of Citizens Utilities is representative of how a firm's
 dividend policy affects its value, the evidence is consistent with the
 equilibrium-required return over a complete quarter being unrelated to
 dividend policy. However, without more exemplars like Citizens Utili-
 ties, the researcher must, by default, undertake a cross-sectional ex-
 amination of the relation between average returns and dividend yields.

 The above discussion also highlights the potential difficulty in inter-
 preting the cross-sectional results in Litzenberger and Ramaswamy
 (1979, 1980, 1982), Miller and Scholes (1982), and Morgan (1982). In
 these studies, the dividend-yield coefficient, estimated using various
 measures of expected within-month dividend yield, may reflect both
 the potential dividend tax penalty and the difference in return between
 ex- and non-ex-dividend periods. If dividend-paying firms have lower
 returns (as in the case of Citizen's Utilities) over non-ex-dividend pe-
 riods, when they are regarded as zero-yield stocks, but higher returns
 around ex-dividend periods, this would impart an upward bias in favor
 of a positive cross-sectional relation between return and yield even
 though the rate of return over an entire quarter might be independent of
 dividend policy.

 B. Studies of Differences in Return between High-
 and Low- Yield Stocks

 The studies of Black and Scholes (1974), Blume (1980), and Keim
 (1985) examine the differences in average returns between high- and
 low-yield stocks over time. Using quarterly returns and the Fama-
 MacBeth methodology, Blume (1980) reports a U-shaped relation be-
 tween returns adjusted for beta risk and dividend yield. A U-shaped
 relation is not necessarily inconsistent with a tax effect if there are
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 short sales retrictions and both yield and beta clientele effects, as
 discussed in Litzenberger and Ramaswamy (1980). An alternative in-
 terpretation of the U-shaped relation is investigated in Keim (1985).
 Table 2 of Keim documents that small firms tend to concentrate in the
 zero- and high-yield portfolios, while large firms are overrepresented in
 the portfolios of stocks with low but positive yields. The size effect is
 then expected to induce a U-shaped relation between returns and divi-
 dend yields. Keim also shows that the January seasonal in the size
 effect manifests itself as a January seasonal in the U-shaped yield
 effect.

 In order to determine whether yield has any marginal explanatory
 power beyond its ability to proxy for the size effect, Keim (1985) uses
 both yield and the natural log of size as explanatory variables in a
 Seemingly Unrelated Regression (SUR) framework. The estimated
 yield coefficient is reliably positive in both January and non-January
 months. The estimated coefficient on dividend yield will reflect both
 the effect of cross-sectional differences in yields at a point in time and
 the correlation between return and dividend yield over time.

 C. An Overview of the Empirical Design in This Study

 The above discussion suggests that it is important (i) to have an empir-
 ical design that avoids the difficulty in interpreting results contami-
 nated by the trading pattern surrounding the ex-dividend dates and (ii)
 to employ an appropriate pricing model that accounts for the size ef-
 fect. The dividend-yield measure we use is a "long-run" measure simi-
 lar to those in Black and Scholes (1974), Blume (1980), and Keim
 (1985). The yield for a given stock is computed as the sum of dividends
 per share paid during the previous year divided by the share price at
 the beginning of the previous year.2 We compare the average "risk-
 adjusted" returns for high- and low-yield stocks to determine whether
 there is a relation between cash dividends and required rates of return.

 The main pricing model used throughout this study is a multifactor
 model (see Merton 1973; Ross 1976; and Cox, Ingersoll, and Ross 1985)
 that contains two risk measures. These risk measures are defined as the

 coefficients 13p(m) and 8p in the regression

 Rpt = otp + P3p(m)RVWt + bpPREMt + Ept, (1)

 where Rpt is the return on portfolio p in excess of the Treasury-bill rate,
 RVWt is the return in excess of the Treasury-bill rate on the value-
 weighted portfolio of stocks on the New York Stock Exchange

 2. We have also conducted the tests in Secs. III-VI with another dividend-yield
 measure. For each portfolio, we adjust our yield measure by the average difference (over
 time) between the ex post realized portfolio dividend yield (in the test period) and our
 portfolio-yield measure that is based only on ex ante information. The results using both
 measures are qualitatively the same.
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 (NYSE), and PREM, is the difference between the return on a portfolio
 of "junk" bonds, bonds rated by Moody's as below BAA, and the
 return on a long-term U.S. government bond.3

 The variable PREM, is intended to capture changes in the expected
 premium on risky assets. Keim and Stambaugh (1986) find that yields
 on junk bonds, stated in excess of the Treasury-bill rate, can predict
 excess returns on a variety of assets. Thus, relative changes in the
 prices of junk bonds, which are essentially captured by PREM, are
 related to changes in asset-risk premiums. When characteristics of the
 investment opportunity set, such as risk premiums, change over time,
 models of intertemporal asset pricing suggest that assets' expected
 returns may be related to the sensitivities of their returns to changes in
 those characteristics (see Merton 1973; Ross 1976; Cox, Ingersoll, and

 Ross 1985; and Chen, Roll, and Ross 1986). The coefficient 8p in (1) is a
 measure of this sensitivity, or risk. Chan, Chen, and Hsieh (1985)

 conclude that risk measures defined with respect to PREM, possess
 significant ability to explain cross-sectional differences in expected
 stock returns, including differences related to the firm-size effect. This
 evidence seems particularly relevant to an investigation of dividend-
 yield effects, given Keim's (1985) evidence suggesting that the firm-
 size effect and the dividend-yield effect are interrelated.

 To compare our results with the existing literature, we have also
 used the traditional capital asset pricing model (CAPM) to adjust for

 risk. The risk measure of portfolio p in this case is the coefficient Pp in
 the familiar market-model regression,

 Rpt = otp + IpRVWt + pt. (2)
 In this study the basic units of observation are monthly excess re-

 turns on portfolios formed on the basis of dividend yield and firm size.
 This portfolio-formation process is motivated in part by Keim's finding
 that there is a (negative) monotonic relation between the average divi-
 dend yield and the size of firms among the positive yield portfolios. A
 simultaneous two-way classification will, we hope, allow more precise
 measurement of the two effects, although further refinement is almost
 surely possible.

 Before implementing direct tests of the yield effect, we first perform
 some analyses on the joint time-series properties of returns and divi-
 dend yields. We find that dividend yields are related to expected
 monthly returns over time, consistent with similar findings by Rozeff
 (1984) and Fama and French (1988). The magnitude of the dividend-
 yield slope coefficient, however, suggests that this time-series relation

 3. Monthly returns on bonds rated below BAA are obtained from Ibbotson As-
 sociates, Chicago. This series is available only through 1978. Consequently, the sample
 period for our tests ends in December 1978.
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 is unlikely to be due solely to a tax effect. Changes in risk premiums or
 conditional risk measures (betas) that are associated with changes in
 dividend yield could also contribute to this time-series relation. If we
 model the relation between changes in risk measures and changes in
 dividend yields as linear, we find evidence that risk measures do, in
 fact, vary through time with dividend yield.

 Section II presents results indicating that expected returns and con-
 ditional risk measures are related to dividend yield over time. Section
 III examines the yield effect using the Seemingly Unrelated Regression
 (SUR) framework. Section IV uses a Fama-MacBeth-type (1973) two-
 step approach, which, as we discuss, has potential advantages under
 certain forms of dividend-related changes in risk measures. In Section
 V, we use a variant of the approach in Chan and Chen (1988), which
 assumes that the conditional risk measures are linear in the mean of the
 distribution of the conditional risk measures. Finally, Section VI inves-
 tigates the presence of a yield effect while modeling explicitly the
 nature of dividend-related parameter changes. In each of the above
 four approaches, we find a positive cross-sectional yield effect when
 the single-factor (CAPM) model is used. The results are similar to
 those contained in many previous studies and therefore are not re-
 ported separately in the tables.4 As we noted above, such results may
 be confounded by the size effect. When the two-factor model is used
 for risk adjustment, the yield effect becomes statistically indistinguish-
 able from zero in each of the four approaches. Section VII concludes
 our findings.

 II. Empirical Relations between Dividend Yield and Risk Measures

 Before turning to direct tests for dividend-yield effects in models that
 adjust for risk, we first examine some empirical associations between
 risk measures and dividend yields. The evidence presented in this sec-
 tion indicates that (i) dividend yields are associated cross-sectionally
 with various risk measures and (ii) variation over time in dividend
 yields is associated with time variation in risk measures. Such results
 suggest that disentangling a tax-induced dividend yield effect, if any,
 from the other effects that are associated with yield can be difficult.

 We analyze monthly returns on portfolios that are formed at the end
 of each year using a simultaneous two-way classification based on
 dividend yield and firm size. The dividend yield for a given stock is
 computed as the sum of dividends per share paid during the previous
 year divided by the share price at the beginning of the previous year.

 4. When the single factor (CAPM) is used, the estimated yield coefficients corre-
 sponding to the methodologies in Secs. III-VI are (with t-statistics) 0.37(2.31),
 0.86(2.17), 1.73(3.84), and 0.63(3.91), respectively.
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 Firm size is computed as the total market value of the firm's outstand-
 ing common stock at the end of the previous year.

 At the end of each year, beginning in December 1942, each firm on

 the NYSE with (i) complete return data available for the previous 5
 years and (ii) a positive dividend yield is classified into one of 20
 portfolios. The 20 portfolios are defined by quintiles of market value
 and by quartiles of dividend yield. The "zero-yield" firms, those pay-
 ing no dividends during the previous year, are excluded from the tests

 for dividend-yield effects.5 The returns on the stocks within a portfolio
 are weighted equally each month. Since the assignment of firms to
 portfolios is done simultaneously with respect to firm size and dividend
 yield, some portfolios contain more firms than others. For example,
 the portfolio of firms in the highest yield quartile and the largest size
 quintile typically contains fewer firms than other portfolios. Never-
 theless, there are no empty portfolios for the period beginning at the
 end of 1942.6

 We begin by examining pairwise cross-sectional correlations among
 average returns on the 20 portfolios, average dividend yields, and esti-
 mates of the risk measures defined in regressions (1) and (2). Table 1
 reports these correlations for the overall 1943-78 period and for two

 subperiods. First, note that, in the overall period, the correlation be-
 tween dividend yield and average return is 0.28, but the correlations

 between dividend yield and the two market-beta estimates (1p and
 i3p(m)) are -0.81 and -0.91. In other words, dividend yield appears to
 be more strongly related to beta than to expected return. (Similar re-
 sults occur in the subperiods.) In fact, if no risk measures are included,
 there is not a statistically reliable relation between expected return and
 dividend yield (similar to the findings of Blume [1980] and Miller and

 Scholes [1982]). If 3p is included as the single important risk measure,
 however, then there appears to be a reliable positive relation between

 expected return and dividend yield. Thus, the cross-sectional relation
 between dividend yield and beta appears to play an important role in
 affecting inferences about the presence of a dividend-yield effect. We
 also note the strong positive correlation between average return and
 the estimated PREM-based risk measure Ap (0.96 in the overall period),
 which is consistent with previous evidence about the importance of
 this additional risk measure in explaining expected returns.

 We next examine the association over time between risk measures

 5. Evidence in previous studies suggest that the zero-yield group does not conform to
 any monotonic relation between dividend yield and expected return that might exist for
 the positive-yield stocks (e.g., Blume 1980 and Keim 1985). Since this study is most
 concerned with the sensitivity of inferences about such a monotonic relation, we chose
 to investigate this sensitivity within the sample of stocks for which monotonic relations
 have been documented in previous research.

 6. This starting date is selected because earlier years produce some empty portfolios.
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 TABLE 1 Correlations between Average Excess Returns, Average Dividend
 Yields, and Estimated Risk Measures for 20 Positive-Yield Portfolios

 dp,_, I Oxp(m) bp

 January 1943-

 -December 1978:
 Rp .276 .216 - .093 .957
 dpt-, -.807 -.914 .216
 ,BP .948 .285
 Fpp(r) -.035

 January 1943-
 December 1960:

 Rp .332 .390 - .452 .858
 qpt-i -.376 -.738 .280
 ^@P .535 .604
 F3p(m) -.351

 January 1961-
 December 1978:

 Rp .213 .175 .074 .873
 qpt-1 - .896 - .922 - .173
 ^P0 .994 .478
 FOp(x) .378

 NOTE.-The variables are based on 20 equally weighted portfolios formed at the end of each year
 by sorting simultaneously on size and dividend yield. The variables are defined as follows:

 kp = average excess return on portfolio p;
 dp,_ I = average dividend yield on portfolio p;

 pp = beta estimated from a univariate regression of portfolio p's return on the
 value-weighted NYSE excess return; and

 = slope coefficients from the multiple regression of the portfolio's excess return on the
 value-weighted NYSE excess return and the difference in returns between
 below-BAA-rated bonds and U.S. government bonds (PREM).

 and dividend yield. To establish an initial point for comparison, we
 estimate the following regressions for each of the 20 positive-yield
 portfolios:

 Rpt = aop + a,pRVWt + a2pPREMt + a3pdpt-I + Ept, (3)
 where dpt_ 1 is the dividend yield for portfolio p. The estimates, along
 with their t-statistics, are shown in part A of table 2.7

 The coefficients and t-statistics in the above regressions appear to
 exhibit a distinct pattern that is related to dividend yield, and this
 pattern appears within each quintile of firm size. Portfolios 1-4 consti-
 tute the smallest size quintile, portfolios 5-8 make up the next larger
 size quintile, and so forth. Within a size quintile, dividend yield is
 increasing with the portfolio number. Thus, the highest-yield portfolios
 for each size quintile (in increasing order of firm size) are portfolios 4,

 7. The t-statistics are based on heteroscedasticity-consistent estimates of standard
 errors (White 1980, and Hsieh 1983).
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 8, 12, 16, and 20. Note that for these highest-yield portfolios, the esti-

 mated a3p's, and especially their t-statistics, tend to be greater than
 those for the other portfolios. In contrast, the estimated a3p's for the
 lowest-yield portfolios (1, 5, 9, 13, and 17) are, except for the smallest
 size quintile (portfolio 1), negative. It appears that dividend yield is
 related positively over time to expected returns for high-yield firms and
 negatively to expected returns for low-yield firms.

 One possible explanation for the above results is that the risk mea-

 sures Ip(m) and 5p change through time in a manner related to dividend
 yield. In other words, the assumption of constant risk measures causes
 the estimated market-adjusted returns to contain an error that is related
 to dividend yield.8 In order to investigate this possibility, the cross-

 product terms dpt * RVW, and dpt * PREM, are included as additional
 independent variables in the regression in (3). If the changes in p(m)

 and 5p are linearly related to the change in dpt, this relation will be
 reflected in the coefficients on the cross-product terms. The estimated
 coefficients and t-statistics for these regressions are reported in part B
 of table 2. The chi-square statistics for the slope coefficients corre-
 sponding to the two cross-product terms strongly reject the null hy-
 pothesis that the coefficients are zero. Furthermore, the above-
 mentioned pattern in the t-statistics for the dividend-yield slope
 coefficient is no longer observable and the chi-square statistics for their
 joint significance has dropped substantially to 15.0 with a p-value of
 0.78. Given the significance of the cross-product terms in these regres-
 sions, we conclude that changes in 3p and 5p are indeed related to
 dividend yield. These results reinforce the point that one should be
 cautious in interpreting the coefficient corresponding to dividend yield
 in any empirical design where the risk measures or the risk premiums
 are assumed to be constant over time.

 In the following sections, we examine the dividend yield effect in
 experimental designs that allow the risk measures to be constant as
 well as stochastic. Each design imposes a slightly different set of struc-
 tures. Fortunately, among the experiments that we have conducted,
 the results are rather insensitive to the particular design. When we use
 the CAPM (eq. [2]) to adjust for risk, we observe a positive relation
 between yield and expected return. When we use the two-factor model
 (eq. [1]) for the risk adjustment, there appears to be no reliable relation
 between expected return and yield. The evidence suggests that many
 of the observed positive relations between yield and return may well be
 due to the inadequacy of the asset-pricing equation previously em-
 ployed.

 8. This problem is discussed in the context of models with a single risk measure by
 Miller and Scholes (1982) and Hess (1983).
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 TABLE 2 Time Series Regressions, 1943-78*

 Rp= aop + a1pRVWt + a2pPREMt + a3pdpr_1 + pt (i)

 Rp,= aop + a1pRVWt + a2p(dpt- *I RVWt) + a3pPREMt (ii)
 + a4p(dpt-1 * PREMt) + a5pdpt-1 + Ept

 Part A: Regression (i) Part B: Regression (ii)

 Portfolio RVWt PREMt dpt_1 dpt_ I' RVWt dpt- I* PREMt dpt,

 Coefficient Estimates

 1 1.2789 .5750 .0282 - 5.6851 19.0777 - .0470
 2 1.0749 .6000 .0446 3.7915 9.5386 -.0475
 3 1.0273 .4318 .0277 3.6804 8.3718 - .0654
 4 .8780 .4741 .1050 5.0749 6.4744 - .0027
 5 1.2903 .3519 - .1447 - 5.0528 17.1311 - .2112
 6 1.1647 .2737 - .0913 .0550 2.3444 - .1045
 7 1.0483 .3704 -.0045 3.5247 6.6376 -.0812
 8 .9202 .3403 .0519 3.9237 7.0383 -.0410
 9 1.3411 .1269 - .0795 - 3.9551 6.3523 - .0863
 10 1.0862 .2229 .0156 -.0061 3.9543 -.0080
 11 1.0200 .2041 .0201 2.2012 4.9454 - .0339
 12 .9000 .2593 .0775 3.1846 5.0927 .0110
 13 1.2493 .0098 - .1229 -6.6042 .9487 - .0628
 14 1.0802 .0319 .0062 -2.1232 2.8080 .0099
 15 1.0464 .0799 .0221 1.5457 5.4217 -.0290
 16 .9431 .1921 .0336 2.5578 4.0239 -.0269
 17 1.1123 - .0868 - .1215 -5.1211 -7.4096 - .0386
 18 1.0192 - .0876 .0835 - 3.3145 6.0716 .0806
 19 .9718 .0018 .0376 2.6442 4.1191 - .0151
 20 .9077 .1979 .0847 2.8838 4.0151 .0245

 t-Statistics (vs. Zero)t

 1 15.956 4.581 .113 - .682 1.295 - .194
 2 14.706 6.095 .335 .854 1.553 -.399
 3 15.723 4.707 .320 1.211 1.865 - .823
 4 13.592 5.462 1.794 2.687 2.411 - .054
 5 21.242 4.188 -.893 -.888 2.394 - 1.517
 6 21.426 3.835 -.892 .016 .534 - 1.078
 7 19.635 5.788 -.061 1.277 2.324 - 1.206
 8 21.068 4.937 1.131 2.930 3.358 - 1.061
 9 31.093 2.195 -.781 - 1.011 1.424 -.883
 10 25.437 3.924 .200 - .002 1.165 - .108
 11 26.488 4.121 .355 1.172 2.166 - .639
 12 20.874 4.549 1.970 2.634 3.077 .321
 13 49.498 .183 - 1.560 - 3.010 .267 -.816
 14 39.208 .755 .112 - 1.244 1.084 .175
 15 36.468 1.759 .479 .960 2.174 - .606
 16 23.879 3.281 .910 2.458 2.405 -.813
 17 46.450 -2.331 -2.021 -2.823 -3.000 - .731
 18 51.607 - 2.505 2.041 -2.430 3.017 1.970
 19 52.468 .050 1.010 2.529 2.481 -.417
 20 25.704 3.489 2.251 2.113 2.188 .669
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 TABLE 2 (Continued)

 Part A: Regression (i) Part B: Regression (ii)

 Portfolio RVW, PREM, dp,t1 dp, 1 * RVW, dp, 1 PREM, dp,I

 Chi-Square Statistic (p-Value in Parentheses)t

 19,515 296.5 28.8 72.5 94.4 15.0
 (.00) (.00) (.09) (.00) (.00) (.78)

 * Rp, is the monthly excess return on portfolio p, RVWt is the excess return on the value-weighted
 NYSE, PREM, is the difference in returns between below-BAA-rated bonds and U.S. government
 bonds, and dp,t 1 is the average annual dividend yield for portfolio p.

 t Based on heteroscedasticity-consistent standard errors (White 1980; and Hsieh 1983).
 t The test statistic is asymptotically distributed as x2 with 20 degrees of freedom under the null

 hypothesis that all of the coefficients in the column are equal to zero.

 III. Tests Using the Time-Series (SUR) Approach

 We now turn to direct tests for the presence of dividend-yield effects in
 expected asset returns. This section uses a system of time-series re-
 gressions as in (1) to impose restrictions implied by a pricing specifica-
 tion that expected returns are linearly related to the two risk measures.
 Given these pricing restrictions, we then test whether dividend yield is
 linearly related to risk-adjusted expected returns. In the case of a pric-
 ing model with risk measures F3p(m) and bp, expected returns are
 specified as

 E(Rpt) = Xo + XA1p(m) + X28p + X3dpt -1 (4)
 The main hypothesis of interest is whether X3 = 0. Combining the
 pricing restriction in (4) with the system of time-series regressions in
 (1) yields a set of restricted Seemingly Unrelated Regressions (SUR) of
 the form

 Rpt = Xo + 13p(m)(RVWt + 4) + bp(PREMt + X*) + X3dpt-1 + Ept, (5)
 where

 X* = A, - E(RVWt) and X* - X2 - E(PREMt).
 We estimate the system of regressions in (5) for the 20 positive-yield

 portfolios. Table 3 reports results for this two-factor model where both
 p(m) and bp are risk measures. All of the point estimates of X3 are
 positive, but inferences about whether X3 = 0 vary. The coefficient on
 dividend yield is more than 2 standard errors above zero in the second
 subperiod but not in the first subperiod. The overall-period estimate of
 X3 is only about 1 standard error above zero. This pattern mirrors that
 in the chi-square statistic for the test of whether the coefficients for the
 yield variable in equation (3) are jointly equal to zero. That statistic,
 distributed X2(20) under the null hypothesis, is large in the second
 subperiod (X2 = 66.6, p-value = 0.000) but not in the first subperiod
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 TABLE 3 Nonlinear Seemingly Unrelated Regression Estimation with Two
 Factors Plus Dividend Yield; Portfolios Sorted by Size and Yield
 (Standard Errors in Parentheses)*

 Rp = Ao + Pp(m)(RVWt + Xl) + bp(PREM, + X*) + X3dpt-1 + ept
 (i)

 E(Rpt) = XO + X113p(m) + X28p + x3dpt-I (ii)

 Period Ao X 2 A3

 January 1943-
 December 1978 .4971 .4013 1.0254 .1723

 (.3243) (.3370) (.2671) (.1652)
 January 1943-
 December 1960 1.6030 -.3594 .5828 .1075

 (.4446) (.4535) (.2606) (.1884)
 January 1961-
 December 1978 -.6498 1.0402 1.4247 .8416

 (.4819) (.4860) (.4056) (.3703)

 NOTE.-The system of equations in (i) is estimated jointly across 20 portfolios of positive-yield
 firms. The variables are defined as follows:

 Rp, = return on portfolio p, equally weighted, in excess of the return on a 1-month
 Treasury bill;

 RVWt = excess return on the value-weighted portfolio of all stocks on the NYSE;
 PREM, = return on below-BAA bonds minus the return on long-term U.S. government bonds;

 and

 dpt- I = the equally weighted average annual dividend yield of stocks in portfolio p.

 The estimate of XI in (ii) equals X1 plus the mean of RVW, and the asymptotic variance of Al equals the
 sum of the variances of those two quantities. A similar procedure is used for X2.

 * The numbers corresponding to the yield variable are multiplied by 12, and the other numbers are
 multiplied by 100 in the table.

 (X2 = 20.1, p-value = 0.452), and it is marginal for the overall period
 (X2 = 28.8, p-value = 0.092).

 The evidence presented in the previous section suggests that the
 dividend-yield variable in the SUR approach may be proxying for
 changes over time in risk or risk premiums. In the next three sections,
 we examine the dividend-yield effect with other designs that allow the
 risk measures and the risk premiums to change over time and, in some
 cases, allow us to model the stochastic risk measures and the risk
 premiums more explicitly.

 IV. The Cross-sectional (Two-Step) Approach

 In this section, we rerun the tests using the two-step Fama-Macbeth
 methodology. In the first step, we estimate each year the risk measures

 13p(m) and rp for each of the 20 portfolios using monthly returns over the
 previous 5 years. In the second step, we regress cross-sectionally
 month by month the portfolio returns on the estimated portfolio multi-
 ple risk measures and the dividend yields. This process is repeated for
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 TABLE 4 Fama-MacBeth Estimation with Two Factors Plus Dividend Yield;
 Portfolios Sorted by Size and Yield (Standard Errors in Parentheses)*

 Rpt = XO + IBp(m,)(RVWt) + bp(PREM,) + Ept (i)

 E(Rp,) = Xo + XlI3p(m) + X2bp + X3dp,t1 (ii)

 Period Xo A2 A3

 January 1943-

 December 1978 .7997 .1072 .7113 .0710
 (.3336) (.2746) (.2506) (.3387)

 January 1943-
 December 1960 1.0537 .2360 .1838 - .2434

 (.3597) (.3482) (.2608) (.2515)
 January 1961-
 December 1978 .5457 -.0215 1.2388 .3855

 (.5634) (.4261) (.4263) (.6299)

 NOTE.-Equation (i) for the 20 portfolios of positive-yield firms is estimated over the previous 60
 months. The estimates, updated once a year, are used in the second-step regression (ii). The variables
 are defined as follows:

 Rpt = return on portfolio p, equally weighted, in excess of the return on a 1-month
 Treasury bill;

 RVWt = excess return on the value-weighted portfolio of all stocks on the NYSE;
 PREMt = return on below-BAA bonds minus the return on long-term U.S. government bonds;

 and

 dpt-I = the equally weighted average annual dividend yield of stocks in portfolio p.

 * The numbers corresponding to the yield variable are multiplied by 12, and the other numbers are
 multiplied by 100 in the table.

 each year from 1943 to 1978. and the estimated risk measures and the
 dividend yields are updated every year. The cross-sectional regres-
 sions generate a monthly series of slope coefficients for each (multiple)
 risk measure and the dividend yield variable. If there is no cross-

 sectional relation between return and dividend yield, then the slope
 coefficient for the yield variable should be statistically indistinguish-
 able from zero.

 The Fama-MacBeth approach allows the risk premium to change
 every month and may also reduce the contaminating effects of chang-
 ing risk measures discussed earlier, especially if the changes in risk
 measures arise mainly from changing portfolio composition. Even if
 changes in betas occur for other reasons (still associated with dividend
 yield), the updating of the beta estimates through time should attenuate
 the contaminating effects.

 The second-stage regression results are reported in table 4. The coef-
 ficient corresponding to the dividend-yield variable is never reliably
 different from zero. The point estimate for the yield variable fluctuates
 substantially from the early period (-.24) to the later period (+.38).
 Overall, this estimate of the tax penalty is so imprecise relative to the
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 estimated standard error that we cannot reject the null hypothesis of no
 penalty on dividends.9

 V. An Unconditional (Two-Step) Approach

 Instead of updating the beta estimates over time using a 5-year win-
 dow, we can model the stochastic risk measures and the stochastic risk
 premiums. One such approach is used in Chan and Chen (1988). They

 assume that the conditional risk measure, pkt- 1, the risk exposure of
 portfolio p to factor k known at the end of period t - 1, has a stationary

 distribution with mean fpk and that Pk exists and is the cross-sectional
 mean of the fpk's. Furthermore, pkt- 1 is assumed to satisfy the separa-
 bility condition

 Ppkt-1 = Ppk + Okt-1(I3pk - Pk) + ipkt-1, (6)

 which is linear in fpk, where 0kt- 1 is a state variable with zero mean that

 affects risk measures across all securities, and npkt- I is a random noise
 term independent of all other quantities. The conditional factor risk
 premium is allowed to be stochastic over time. This linear structure
 preserves a linear relation between the unconditional expected return
 and the unconditional (multiple) risk measures. Consequently, we can
 test equation (4) with unconditional parameters estimated using long
 time periods.

 The main advantage of this approach is that we need not specify a
 complete set of state variables that affect risk measures and risk pre-
 miums. The disadvantage is that assumption (6) is not directly testable.
 An implication of (6) is that the cross-sectional correlations of the
 unconditional risk measures estimated over nonoverlapping periods
 should be high. In our case, the correlations of the estimated uncondi-
 tional risk measures between the first and second subperiods are about
 .8. This suggests that (6) may be a reasonable working approximation
 for our problem, although the correlations are not as high as those
 corresponding to size-ranked portfolios reported in Chan and Chen
 (1988).

 With this approach, we estimate the unconditional risk measures in
 time-series regressions in the first step, always using all of the data
 points except for the 12 months of the year in which the second-step
 regressions are run. In the second-step cross-sectional regressions, we

 9. Using log (size) as a size proxy and the Fama-MacBeth approach, Keim (1983) finds
 that the yield coefficient, though insignificant overall, is reliably positive in January. We
 also observe a reliably positive yield coefficient (t = 3.54) in January for the single-factor
 (CAPM) model. However, the January yield coefficient, like the overall yield coefficient,
 becomes statistically indistinguishable from zero (t = 1.10) when PREM is included as a
 second factor to control for risk.
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 TABLE 5 Unconditional Estimation with Two Factors Plus Dividend Yield;
 Portfolios Sorted by Size and Yield (Standard Errors in Parentheses)*

 Rpt = Xo + Pp-(m)(RVWt) + 8p-(PREM,) + Ept (i)

 E(Rp,) = Xo + XlI3p(m) + X2Ap + A3dpt_1 (ii)

 Period Xo ii X2 A3

 January 1943-
 December 1978 .6848 - .0172 1.1293 .1300

 (.5128) (.4083) (.2830) (.4053)
 January 1943-
 December 1960 1.6560 -.4361 .8498 -.2555

 1 (.6263) (.4945) (.3477) (.4088)
 January 1961-
 December 1978 -.2862 .4017 1.4088 .5154

 (.8098) (.6510) (.4476) (.7012)

 NOTE.-For every year t in the period 1943-78, equation (i) for the 20 positive yield portfolios is
 estimated over the entire time period excluding the 12 months in year t. The estimated parameters are
 used in the second-step regression (ii) for year t. The variables are defined as follows:

 Rpt = return on portfolio p, equally weighted, in excess of the return on a 1-month
 Treasury bill;

 RVWt = excess return on the value-weighted portfolio of all stocks on the NYSE;
 PREMt = return on below-BAA bonds minus the return on long-term U.S. government bonds;

 and

 dpt-I = the equally weighted average annual dividend yield of stocks in portfolio p.

 * The numbers corresponding to the yield variable are multiplied by 12, and the other numbers are
 multiplied by 100 in the table.

 regress realized returns of the 20 portfolios on the estimated risk mea-
 sures and the dividend yield.

 The second-step results are reported in table 5. As in the Fama-
 MacBeth approach, the coefficient corresponding to the dividend-yield
 variable is not reliably different from zero. The point estimates for the
 yield variable again fluctuate substantially from the early period to the
 later period, and the overall estimate of the tax penalty is again so
 imprecise that we cannot reject the null hypothesis of no penalty on
 cash dividends.

 VI. An Approach that Models Dividend-related Parameter Changes

 Finally, we pursue an approach in which risk measures and risk pre-
 miums are modeled explicitly as functions of dividend yields. The re-
 turn-generating equations and the pricing equations are given by

 Rpt Et l(Rp,t) + 3p(m),t-1iAm,t + 8p,t- 1APREM,t + Up,t

 and

 Et-i(Rp,t) = Xo + 1p(m),t-lXlt-1 + bp,t-lX2t-1 + X3dpt-1,
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 where

 Am,t = RVWt -Et-l(RVWt)

 APREM,t= PREMt - Et-l(PREMt),

 Xit-= Et-l(RVWt) + Xf,
 and

 2t_1 = Et_(PREMt) + X2

 Risk premiums are specified as linear functions of the overall cross-
 sectional average dividend yield, dt- 1:

 Et- (RVWt) = 0o + Oldt-1,

 Et_(PREMt) = soo + 1dat-1.

 A portfolio's risk measures are specified as linear functions of the

 average annual dividend yield of the stocks in the portfolio, dpt - 1:

 3p(m),t-1 P130p + 31pdp,t- 1

 8p,t-1 = bOp + 8ipdp,t-i

 Recall that this linear specification was investigated earlier in part B of
 table 2.

 The Generalized Method of Moments (Hansen 1982) is used to esti-

 mate the parameters Xo, Xt, X2, X3, 00, 01, to, o1, Po, Pl, bo, 81. The or-
 thogonality conditions we select for the estimation of the model are

 E(up,t Xp,t -) = 0, p = 1, ... , n,

 E(Am,t A t-i) = 0,

 E(APREM,t A t-1) = 0,

 E(EP,t VP,t-A= 0, p = 1, ... , n,

 E(-qp, t ?p,t -) = 0, p = 1, ... , n,

 where Et = AmA tt, 1 t = APREM,t U t, xp,t- 1 = (1 dpt- 1) Dt- 1 = (1 dt- 1)q
 Pp't-1 = (1 dt_1 dpt ), and u,' = (ul,t, ... , u,,t). If n denotes the num-
 ber of portfolios, then there are 8n + 4 orthogonality conditions and
 4n + 8 parameters, producing 4n - 4 overidentifying restrictions.
 In this case, since n = 20, there are 76 overidentifying restrictions.

 Selected parameter estimates, along with their asymptotic standard
 errors, are reported in table 6. The estimates of 01 and coi, relative to
 their standard errors, allow us to infer that the risk premiums for both
 f3p(m) and bp are changing as functions of the lagged average dividend
 yield.10 The estimated ,81p's and 81p's indicate that risk measures are

 10. A positive relation between the market-risk premium and dividend yield has been
 reported previously by Rozeff (1984) and Fama and French (1988).



 Changing Risk $67

 TABLE 6 Generalized Method of Moments Estimation with Two Factors Plus
 Dividend Yield, January 1943-December 1978; Portfolios Sorted by
 Size and Yield (Standard Errors in Parentheses)

 Rp, = Xo + p(m),t-1(Alt-1 + Amt) + 8p,t-1(X2t-1 + APREM,t) + X3dp,t1 + Upt

 Am,t = RVW, -E, 1(RVW,), APREM,t = PREM, - E,t 1(PREM,),
 E,t1(RVW,) 0o + Old,t1, E,t-(PREM,) = oto + old,t1,

 13p(m),t-1 = P3op + plpdp,t-1, 8p,t-1 = bOp + 81pdp,t_1,
 Alt-l = E,1(RVW,) + X1, A2,I = E,1(PREM,) + X2-

 Ao = .8384(.2883)
 E(X1,) = -.1167(.3075)
 E(X2,) = .7594(.1745)

 X3 = .0200(.1549)

 X(76) = 87.4103
 (p-value = .1746)

 01 = .4022(.0830) o1 = .2467(.0412)

 , = -21.07(6.09) 81,1 = 66.12(10.73)
 P1,4 = 3.13(1.21) 81,4 = 5.59(1.98)
 PI,5 = -19.20(4.61) 81,5 = 47.19(7.81)
 P1,8 = .27(0.97) 81,8 = 12.21(1.45)
 P1,9 = - 11.15(2.34) 81,9 = - 2.13(3.74)
 P1,12= 1.63(.88) 81,12= 3.58(1.29)
 P1,13 = - 10.35(2.04) 81,13 = - 16.93(4.91)
 P1,16 = .87(1.11) 81,16 = 12.79(2.30)
 P1,17 = - 4.73(l.26) 81,17 = - 16.69(2.80)
 P 1,20 = 2.94(1.28) 81,20 = -7.51(2.72)

 NOTE.-The variables are defined as follows:

 Rpt = return on portfolio p in excess of the return on a 1-month Treasury bill;
 RVW, = excess return on the value-weighted portfolio of all stocks on the NYSE;

 PREM, = return on below-BAA bonds minus the return on long-term U.S. government bonds;

 dp,_ I = the equally weighted average annual dividend yield of stocks in portfolio p; and
 dt_ I = the average dp, 1 across p.

 The numbers corresponding to Xo, E(X1), and E(X2) in the table are multiplied by 100, and the numbers
 corresponding to X3 are multiplied by 12. The x2 statistic provides a test of the model's 76 overiden-
 tifying restrictions.

 also changing as a function of the lagged dividend yields, and the
 patterns across high- and low-yield portfolios are similar to those found
 for the cross-product terms in part B of table 2. The estimate of K3, the
 penalty for cash dividends, is 0.02 with an asymptotic standard error of
 0.15, which indicates that the coefficient is not reliably different from
 zero. The chi-square statistic indicates that the model's overidentifying
 restrictions are not rejected by the data.

 VII. Conclusions

 This study addresses the question of whether there is a tax penalty
 associated with cash dividends. In other words, does the relative price
 between cash dividend and capital gain deviate from unity over a long
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 period of time? We investigate this problem by drawing inferences
 from the risk-adjusted returns of firms with diverse long-run dividend
 yields-the presence of a tax penalty is equivalent to the observation
 of higher (expected) total returns (capital gains + dividends) from
 high-yield firms after adjusting for risk.

 Before examining the relation between risk-adjusted returns and div-
 idend yields, we investigate some of the joint time-series properties of
 returns, dividend yields, and risk measures. We find that returns and
 dividend yields are related over time and that at least part of this
 relation can be attributed to dividend-related changes in risk measures.
 These time-series relations considerably complicate the interpretations
 of any effect induced by taxes.

 We perform a series of tests to detect a tax-induced dividend-yield
 effect. The methodologies include: (i) a Seemingly Unrelated Regres-
 sions approach, (ii) a Fama-MacBeth approach, (iii) an unconditional
 approach suggested by Chan and Chen (1988) and (iv) an approach that
 explicitly models dividend-related changes in risk measures and risk
 premiums. In each case, if the value-weighted market beta is the only
 risk-adjustment, the estimated dividend coefficient is reliably positive.
 However, when we include a second risk measure PREM, motivated
 by the changing investment opportunity set, the dividend coefficient is
 generally not statistically distinguishable from zero.

 Given the above evidence, one might be tempted to conclude that,
 given the appropriate pricing model and the appropriate empirical de-
 sign that controls for effects induced by dividend-related changes in
 risk premiums and risk measures, there appears to be no tax penalty on
 cash dividends. We believe, however, that such a conclusion is prema-
 ture. Based on theoretical studies about the information content of
 dividends and empirical studies (including this one) of the relation
 between expected returns and dividend yield, we conclude that the
 dividend-yield measure is likely to be correlated with many other eco-
 nomic phenomena. Unless we are confident that all of the other effects
 are accounted for and that the results are robust to minor changes in
 test methodologies, we would hesitate to make any definitive infer-
 ences regarding the tax-induced effect of dividends. If, indeed, there is
 a tax-induced penalty on cash dividends, its presence in the data is
 likely to be intertwined with other dividend-related effects. At this
 point, the data do not clearly indicate a penalty on cash dividends.
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