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Abstract 

This paper has the purpose of providing unconditional estimators of the equity premium. In plain words the 
estimators are obtained by the constants in regressions of the equity premium on a constant. More than one 
specification is tried and more than one type of standard errors is implemented. The specifications include ordinary 
least squares, EGARCH, robust least squares, quantile regressions, and Markov switching regressions with two 
regimes. The analysis is repeated by adding in categorical variables that correspond to outliers. Theoretically these 
estimators of the equity premium are unbiased and consistent. All models are subjected to serial correlation tests on 
the residuals. These tests support the absence of serial correlation. This is conducive to the conclusion that the 
models are well specified and that the estimators are not only unbiased and consistent but also efficient. The paper 
gives point estimates and 95% confidence intervals of the equity premium, develops hypothesis tests, and reports 
point estimates of the standard errors. The results may help in assessing the magnitude of the equity premium and the 
precision with which this premium is measured.   

Keywords: Equity premium, Unconditional estimators, Robust standard errors, EGARCH, Ordinary least squares, 
Robust least squares, Quantile regressions, Markov switching regressions, Categorical outlier variables 

1. Introduction 

The size of the equity risk premium has been the subject of intense investigation. Based on this research it is inferred 
that the equity premium is surely much larger than the short term T-bill rate. What is lacking in the literature is the 
extent of precision in estimating the equity premium. Rare are the studies that provide a standard error for the 
estimated equity premium. Dimson et al. (2008) are an exception. Other academicians, like Fama and French (2002) 
and Goetzmann and Ibbotson (2006), report point estimates and standard deviations from which it is difficult to 
derive standard errors. This paper finds that these standard errors are relatively large. Thus the major purpose of this 
paper is to offer as many precision estimates as possible by varying the model that is specified, while keeping these 
models simple. Two unbiased estimators of the equity premium are the unconditional mean and the unconditional 
median. The latter estimator is a natural input in quantile regressions. The first unconditional estimator can be 
obtained easily from a regression of the premium on a constant, and the precision of estimation is the precision with 
which this constant is estimated. More than one variant of this basic model is attempted. There is more disparity than 
commonness in the results. Especially crucial is whether or not the standard errors need to be adjusted for serial 
correlation and heteroscedasticity. Robust standard errors tend to produce larger standard errors, and consequently 
less precision. In addition each variant specification provides for a point estimate of the equity premium that is 
generally different from other specifications. This paper intends to provide for the equity premium (1) point 
estimates with their respective t-statistics, (2) 95% confidence interval estimates, and (3) the appropriate standard 
errors. Of course a large standard error does not necessarily mean that precision is lost because some point estimates 
are larger than others. Surprisingly some interval confidence limits include negative realizations for the equity 
premium. This means that the hypothesis that the equity premium is in all cases and always positive may turn out to 
be untenable. 

The specifications that are selected are the following. First, regressions on the constant with HAC standard errors are 
conducted by calculating robust standard errors (Newey and West, 1987). Then an EGARCH (Nelson, 1991) model 
of the conditional variance is estimated with the assumption of a t-distribution. The mean equation includes only the 
constant. Then robust least squares are tried with three types of robust standard errors. Then quantile regressions are 
implemented at the median of the series. And finally three variants of Markov switching regressions with two 
regimes are applied. One of the two regimes is selected. The estimation is repeated with the inclusion of the 7 
categorical variables that identify the 7 outliers in the data. The same specifications are repeated except for the 
EGARCH model which turns out to be inapplicable. This last battery of regressions is not properly unconditional 
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because these regressions are effectively conditional on the selected dummy variables. However the fact that only 
dummy variables are included makes the models to approach closely an unconditional regression.  

The paper is organized as follows. In the next section, section 2, some theoretical issues pertaining to the equity risk 
premium are covered. Section 3 is the empirical part where the regression results are presented and discussed. The 
last section is a conclusion. 

2. Theory 

The paradigm in the literature up until the late 1970s was that equities must earn higher returns than a safe asset, like 
a T-bill, as compensation for the additional systematic risk. The CAPM was at that time still the rule. Little interest 
was expressed on how large the equity premium is or should be. Concern about the size of the equity risk premium 
surfaced after the seminal paper by Mehra and Prescott (1985) was published. Mehra and Prescott showed that the 
equity premium is too large relative to theoretical expectations by building upon an appraised study by Lucas (1978). 
In fact they find that the coefficient of relative risk aversion needed to justify the equity premium must be as high as 
50, which is unreasonable. A whole literature has emerged in order to explain this discrepancy or puzzle. The papers 
in the edited volume of Mehra (2008) are testimony to the richness of this literature. It is not the purpose of this 
paper to summarize the various theoretical efforts that have been made to reconcile theory with fact and to resolve 
the underlying puzzle. Let it be mentioned however that Weil (1989) transforms the puzzle of a too great actual 
equity premium to a puzzle of a too great theoretical risk-free rate.   

Instead of trying to find out theoretical vindications for the puzzle some authors resorted to different agendas, like 
that of providing evidence that the expected, or normal, or theoretical, equity premium is less than the actual 
premium. See, for example, Arnott and Bernstein (2002), Fama and French, (2002), and Bostock (2004). However, 
by surveying the profession, Welch (2000) finds that financial economists estimate the just equity premium to be 
close to the actual one.  

More recent research on estimating the equity premium has taken an accounting route. The basic model is the 
residual income model of Ohlson (1995), which relates the market value of equity to the sum of the book value of 
equity with the discounted future residual income. Easton et al. (2002) and Easton (2004) extend this basic Ohlson 
model to estimate simultaneously the cost of equity and the long term growth rate that occurs after the terminal date 
of the earnings forecast by financial analysts. This allows these authors to derive a simple linear regression equation 
in which the coefficients provide simultaneously estimates of the two target parameters, i.e. the cost of equity and the 
long run growth rate in earnings. The estimates of the cost of equity are averaged to obtain the aggregate equity 
premium. Nekrasov and Ogneva (2011) further refine the model of Easton et al. (2002) and Easton (2004) by 
showing that weighted least squares provide better individual and overall estimates. Fitzgerald et al. (2013) use 
similar equity valuation models and they simulate key variables. They take 3,012 alternative combinations of these 
variables and they plug these values into the valuation model. Fitzgerald et al. (2013) call their estimates 
unconstrained because “they are not constrained by the researchers’ growth rate assumption or by the assumption 
that all firms carrying the same industry label have identical cost of capital and growth estimates, and they are not 
constrained by the conversion of a discounted cash flow model to a linear form” (p.563). All these studies start by 
estimating the cost of equity for individual or for small portfolios and they aggregate these estimates to obtain the 
market equity premium. Unfortunately all the estimates remain still point estimates since the researchers fail to 
provide a measure of precision to their estimates. This paper has the essential purpose of filling this gap.   

According to the Arbitrage Pricing Theory (APT), due to Ross (1976), the return on any financial asset is explained 
by a reaction to unexpected shocks, mostly macroeconomic in nature. If itr~  is the stochastic return on a financial 

asset i , and it is an unexpected unsystematic or idiosyncratic shock with mean zero,   0ittE   for each i , 

then the following is true through time t : 

 itjitjiit Xrr  
~~  with     0

~
jitt XE and   ij            iititt rErE  ~            (1) 

The same applies to a return on a market index, and, additionally, to the market premium, which is the market return 
over the return on the risk-less asset. The thrust of this paper is to undertake variants of regressions on a constant, 
which represents ir  in equation (1). As demonstrated to the right-hand side of equation (1) this constant is an 
unbiased and consistent, but inefficient, estimator of the population mean return i .The t-statistic on this constant is 
equivalent to a t-test on a measure of location with the following actual test statistic: 

 n
s

-cx
tatistic  actual t-s                                           (2) 

where x  is the sample mean, or any other measure of location, s  is the sample standard deviation, and n is the 
sample size. In all tests the parameter c is taken to be zero. In regressions on a constant the sample standard error on 
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of the conditional variance is estimated with the additional assumption of a t-distribution. The mean equation 
includes only the constant. Then robust least squares are tried which adjust the regressions for outliers in the 
dependent variable, and these are estimated with three different types of robust standard errors (Huber, 1973, 1981). 
Then quantile regressions are implemented at the median of the series (Koenker and Basset, 1978; Basset and 
Koenker, 1982; Koenker, 1994; Koenker and Machado, 1999; and Koenker, 2005). And finally Markov switching 
regressions with two regimes are applied (Goldfeld and Quandt, 1973, 1976; Maddala, 1986; Hamilton, 1990, 1994; 
Frühwirth-Schnatter, 2006). One of the two regimes is selected. These switching regressions are carried out with the 
assumption of constant variances across regimes or with the assumption of different variances across regimes and 
finally with the use of robust standard errors together with regime-specific variances. All these specifications are 
repeated, except for the EGARCH model, with the inclusion of the 7 categorical variables that identify the 7 outliers 
in the data, making eight regressions in total instead of nine. In addition Tables 1 and 2 present regressions results 
with the two methods of the calculation of the return of the S&P 500 that is part of the equity premium, and which 
are by arithmetic returns and geometric returns.  

Table 1. Plain regressions on the constant. 

    3500/500500*1200 11 TBspspsp ttt       3500/500*1200 1 TBspspLN tt   

specification Point  
estimate 

Interval  
estimate 

Standard 
error 

Point 
 estimate 

Interval 
 estimate 

Standard 
error 

Unconditional mean with HAC 
standard errors 

 
EGARCH with 
t-distribution 

 
Robust least squares 
with M-estimation 

(Huber Type I) 
 

Robust least squares 
with M-estimation 

(Huber Type II) 
 

Robust least squares 
with M-estimation 
(Huber Type III) 

 
Quantile regression 

(Median) 
 

Markov switching 
(same variances) 

 
Markov switching 

(different variances) 
 

Markov switching 
(different variances with 

Huber-White robust standard 
errors) 

3.886473 
(1.887173) 

 
5.172633 

(3.188129) 
 

5.529527 
(3.167230) 

 
 

5.529527 
(3.167680) 

 
 

5.529527 
(3.168580) 

 
 

7.105946 
(3.297307) 

 
8.508014 

(4.062184) 
 

9.161637 
(4.104289) 

 
 

9.161637 
(3.192338) 

-0.1500 
7.9229 

 
1.9926 
8.3527 

 
2.1076 
8.9514 

 
 

2.1081 
8.9509 

 
 

2.1091 
8.9499 

 
 

2.8820 
11.3299 

 
4.4661 
12.5499 

 
4.7865 
13.5368 

 
 

3.5367 
14.7866 

2.0594 
 
 

1.6225 
 
 

1.7459 
 
 
 

1.7456 
 
 
 

1.7451 
 
 
 

2.1551 
 
 

2.0622 
 
 

2.2322 
 
 
 

2.8699 

2.808065 
(1.345143) 

 
4.821491 

(2.973561) 
 

5.232251 
(3.022204) 

 
 

5.232251 
(3.022643) 

 
 

5.232251 
(3.023520) 

 
 

7.046581 
(3.299172) 

 
8.028245 

(4.072284) 
 

9.283084 
(4.473359) 

 
 

9.283084 
(3.825005) 

-1.2836 
6.8997 

 
1.6434 
7.9995 

 
1.8390 
8.6255 

 
 

1.8395 
8.6250 

 
 

1.8404 
8.6241 

 
 

2.8603 
11.2329 

 
4.1642 
11.8923 

 
5.2157 
13.3505 

 
 

4.5263 
14.0399 

2.0876 
 
 

1.6215 
 
 

1.7313 
 
 
 

1.7310 
 
 
 

1.7305 
 
 
 

2.1359 
 
 

1.9714 
 
 

2.0752 
 
 
 

2.4269 

Notes: In parentheses are t-statistics. 500sp  stands for the S&P 500 stock market index. 3TB  stands for the 3-month T-bill rate in the 

secondary market. LN  is the natural logarithm. In the Markov switching regressions one of the two regimes is selected. 

In Table 1, and in what concerns the equity premiums obtained from arithmetic returns of the S&P 500, the point 
estimates range widely between 3.886473% and 9.161637%.  Whether these point estimates are plausible is an open 
question. All average equity premiums are statistically significantly different from zero, with the lowest t-statistic 
being 3.167230, except for the average obtained by HAC robust standard errors, (Newey and West, 1987), which 
carries a t-statistic of 1.887173. As a consequence the 95% confidence interval of the equity premium of this last 
regression includes negative realizations. For the remaining eight specifications the minimum limit of the 95% 
confidence intervals is an annualized 1.9926%, not that far from zero. However the maximum of the lowest limits of 
the same 95% confidence intervals is an annualized 4.7865%. The maximum limit of all 95% confidence intervals is 
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14.7866%, and the minimum of the upper limits of these intervals is 7.9229%. There is also some variation in the 
standard errors. The minimum standard error is 1.6225% and the maximum is 2.8699%. 

In Table 1, and in what concerns the equity premiums obtained from geometric returns of the S&P 500, the point 
estimates range more widely than before between 2.808065% and 9.283084%.  While the first estimate is lower by 
approximately 1% from its counterpart with arithmetic calculations, the second estimate is surprisingly higher than 
its arithmetic counterpart. This contradicts the expectation of a 2% lower point estimate for the statistics from 
geometric returns. Again whether these point estimates are plausible is an open question. All average equity 
premiums are statistically significantly different from zero, with the lowest t-statistic being 2.973561, except for the 
average obtained by HAC robust standard errors, (Newey and West, 1987), which carries a t-statistic of 1.345143. 
As a consequence the 95% confidence interval of the equity premium of this last regression includes negative 
realizations. For the remaining eight specifications the minimum limit of the 95% confidence intervals is an 
annualized 1.6434%, which is not that far from zero, while the maximum lower limit is 5.2157%. However the 
maximum of the upper limits of the same 95% confidence intervals is an annualized 14.0399%, while the minimum 
of the upper limits is 6.8997%. There is also some variation in the standard errors which are, however, always less 
than their counterparts with arithmetic calculation of the S&P 500 stock market returns. The minimum standard error 
is 1.6215% and the maximum is 2.4269%. This compares with a minimum standard error of 1.6225% and a 
maximum of 2.8699% with the arithmetic calculation. 

Table 2. Regressions on the constant including 7 dummy variables identified from the recursive residuals. 

    3500/500500*1200 11 TBspspsp ttt       3500/500*1200 1 TBspspLN tt   

specification Point 
estimate 

Interval 
estimate 

Standard 
error 

Point 
estimate 

Interval 
estimate 

Standard 
error 

Unconditional mean without 
HAC standard errors 

 
Robust least squares 
With M-estimation 

(Huber Type I) 
 

Robust least squares 
With M-estimation 

(Huber Type II) 
 

Robust least squares 
With M-estimation 
(Huber Type III) 

 
Quantile regression 

(Median) 
 

Markov switching 
(same variances) 

 
Markov switching 

(different variances) 
 

Markov switching 
(different variances with 

Huber-White robust standard 
errors) 

4.715104 
(2.751336) 

 
 

5.602244 
(3.244004) 

 
 

5.602244 
(3.242259) 

 
 

5.602244 
(3.243655) 

 
 

7.438595 
(3.474467) 

 
10.99390 

(4.117182) 
 

9.004417 
(3.147815) 

 
9.004417 

(2.850117) 

1.3562 
8.0740 

 
 

2.2174 
8.9871 

 
 

2.2156 
8.9889 

 
 

2.2171 
8.9874 

 
 

3.2424 
11.6348 

 
5.7602 
16.2276 

 
3.3978 
14.6111 

 
2.8122 
15.1967 

1.7138 
 
 
 

1.7270 
 
 
 

1.7279 
 
 
 

1.7271 
 
 
 

2.1409 
 
 

2.6702 
 
 

2.8605 
 

 
3.1593 

3.769370 
(2.204516) 

 
 

5.254334 
(3.063829) 

 
 

5.254334 
(3.062259) 

 
 

5.254334 
(3.063837) 

 
 

7.393170 
(3.484443) 

 
11.64497 

(4.594765) 
 

9.259777 
(3.329913) 

 
9.259777 

(3.000691) 

0.4181 
7.1207 

 
 

1.8930 
8.6156 

 
 

1.8913 
8.6174 

 
 

1.8930 
8.6156 

 
 

3.2345 
11.5518 

 
6.6775 
16.6124 

 
3.8094 
14.7101 

 
3.2114 
15.3081 

1.7098 
 
 
 

1.7150 
 
 
 

1.7158 
 
 
 

1.7150 
 
 
 

2.1217 
 
 

2.5344 
 
 

2.7808 
 

 
3.0859 

Notes: See notes under Table 1. All regressions include 7 dummy variables. The dummies are respectively for the early days of December 1973, 

October 1974, November 1974, February 1987, November 1987, September 1998, and November 2008. 

In Table 2, and in what concerns the equity premiums obtained from arithmetic returns of the S&P 500, the point 
estimates range between 4.715104% and 10.99390%.  These point estimates are higher and less plausible than 
before. The reason why these estimates are higher is the fact that most of the included dummies in the regressions 
correspond to negative realizations of the equity premium. All average equity premiums are statistically significantly 
different from zero, with the lowest t-statistic being 2.751336. As a consequence the 95% confidence interval of the 
equity premium of the regression pertaining to this t-statistic does not include negative realizations, contrary to 
previous evidence. This is probably due to the impossibility of applying an HAC standard error making the actual 
standard error understated and the actual t-statistic overstated. The minimum limit of the 95% confidence intervals of 
these eight specifications is an annualized 1.3562%, while the maximum of the lowest limits of the same 95% 
confidence intervals is an annualized 5.7602%. The maximum limit of all 95% confidence intervals is 16.2276%, 
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and the minimum of the upper limits of these intervals is 8.0740%. There is also some variation in the standard errors. 
The minimum standard error is 1.7138% and the maximum is 3.1593%. 

Table 3. Actual p-values of the Ljung-Box Q-statistics for the lag length specified in parentheses. 

    3500/500500*1200 11 TBspspsp ttt       3500/500*1200 1 TBspspLN tt   

 Without dummies With dummies Without dummies With dummies 

Unconditional mean: 
Q(3) 
Q(6) 
Q(12) 
Q(18) 
Q(24) 

EGARCH: 
Q(3) 
Q(6) 
Q(12) 
Q(18) 
Q(24) 

Robust least squares: 
Q(3) 
Q(6) 
Q(12) 
Q(18) 
Q(24) 

Quantile regression: 
Q(3) 
Q(6) 
Q(12) 
Q(18) 
Q(24) 

Markov switching regressions 
(same variances): 

Q(3) 
Q(6) 
Q(12) 
Q(18) 
Q(24) 

Markov switching regressions  
(different variances): 

Q(3) 
Q(6) 
Q(12) 
Q(18) 
Q(24) 

 
0.245 
0.040 
0.192 
0.257 
0.367 

 
0.663 
0.141 
0.506 
0.630 
0.676 

 
0.245 
0.040 
0.192 
0.257 
0.367 

 
0.245 
0.040 
0.192 
0.257 
0.367 

 
 

0.201 
0.034 
0.196 
0.263 
0.384 

 
 

0.504 
0.103 
0.442 
0.517 
0.557 

 
0.706 
0.048 
0.184 
0.310 
0.375 

 
 
 
 
 
 
 

0.710 
0.049 
0.184 
0.311 
0.375 

 
0.716 
0.049 
0.184 
0.312 
0.375 

 
 

0.424 
0.026 
0.139 
0.219 
0.290 

 
 

0.651 
0.116 
0.298 
0.458 
0.564 

 
0.166 
0.027 
0.151 
0.220 
0.324 

 
0.616 
0.136 
0.504 
0.642 
0.676 

 
0.166 
0.027 
0.151 
0.220 
0.324 

 
0.166 
0.027 
0.151 
0.220 
0.324 

 
 

0.197 
0.032 
0.193 
0.265 
0.381 

 
 

0.486 
0.079 
0.380 
0.487 
0.540 

 
0.625 
0.036 
0.150 
0.273 
0.338 

 
 
 
 
 
 
 

0.631 
0.037 
0.150 
0.274 
0.338 

 
0.640 
0.037 
0.150 
0.276 
0.338 

 
 

0.437 
0.021 
0.121 
0.204 
0.279 

 
 

0.643 
0.115 
0.295 
0.446 
0.533 

Notes: See notes under Table 1 and Table 2. Robust standard errors do not affect the actual p-values of the Q-statistics. The actual p-values of the 
Q-statistics for the two EGARCH models are on the standardized residuals. 

In Table 2, and in what concerns the equity premiums obtained from geometric returns of the S&P 500, the point 
estimates range more widely between 3.769370% and 11.64497%.  The latter point estimate is too high and less 
plausible. Since most of the included dummies in the regressions correspond to negative realizations of the equity 
premium, the estimates of the constant in the regressions are higher than in Table 1. All average equity premiums are 
statistically significantly different from zero, with the lowest t-statistic being 2.204516. As in the previous paragraph, 
the 95% confidence interval of the equity premium of the regression pertaining to this t-statistic does not include 
negative realizations, contrary to previous evidence in Table 1. Again this is probably due to the impossibility of 
applying an HAC standard error making the actual standard error understated and the actual t-statistic overstated. 
The minimum limit of the 95% confidence intervals of all the eight specifications is an annualized 0.4181%, which is 
very close to zero, while the maximum of the lowest limits of the same 95% confidence intervals is an annualized 
6.6775%. The maximum limit of all 95% confidence intervals is 16.6124%, and the minimum of the upper limits of 
these intervals is 7.1207%. There is little evidence that, after taking log returns, the estimates are 2% lower than 
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those in the previous paragraph. Again there is also some variation in the standard errors. The minimum standard 
error is 1.7098% and the maximum is 3.0859%. 

An indicator of good specification is the absence of serial correlation in the residuals. Table 3 reports the actual 
p-values of the Ljung-Box Q-statistics for lag lengths of 3, 6, 12, 18, and 24 months. All Q-statistics are on the 
residuals except the Q-statistics on the EGARCH model which are on the standardized residuals. These are the 
residuals divided by the conditional standard deviations. The Q-statistics are not affected from estimation by robust 
standard errors. Hence there is no need to repeat the same p-values when robust standard errors are implemented. A 
vast majority of the p-values, close to unanimity, are above 5%, even above 10%, failing to reject the null of no serial 
correlation. However there is evidence that, when 6 months is chosen as the lag length, serial correlation becomes 
significant at the 5% marginal significance level but not at the 2% or 1% marginal significance levels. This should 
not come as a surprise, given the supremacy of the evidence for other lag lengths, and may be due to some kind of 
seasonality, or even just due to sampling error. Based on these Q-statistics all the models seem to be well specified. 
This implies that the jX

~
s in equation (1) are non-existent or quite unstable for a market return, although they may 

be important for specific individual financial assets, and this renders the estimators efficient in addition to being 
unbiased and consistent. 
4. Conclusion 

This paper provides for unconditional estimators of the equity premium, obtained by the constants in regressions of 
the equity premium on a constant. More than one specification and more than one type of standard errors are 
implemented. The specifications include ordinary least squares, EGARCH, robust least squares, quantile regressions, 
and Markov switching regressions with two regimes. The analysis is repeated by adding in categorical variables that 
represent the outliers that are beyond plus or minus two standard errors of the estimates of the recursive residuals. 
All models are subjected to serial correlation tests on the residuals. These tests support the absence of serial 
correlation. Consequently the models are well specified and the estimators are not only unbiased and consistent but 
are also efficient. The paper gives point estimates and 95% confidence intervals of the equity premium, develops 
hypothesis tests, and reports point estimates of the standard errors. The results help in evaluating the magnitude of 
the equity premium and the precision with which this premium is measured.  Hereafter are statistics on the equity 
premiums. For the regressions with the arithmetic percentage rate of the S&P 500, the minimum of the lowest 
margins is -0.1500%, and the maximum of the lowest margins is 5.7602%. For these same regressions the minimum 
of the highest margins is 7.9229% and the maximum of the highest margins is 15.1967%. The point estimates are 
between 3.886473% and 10.99390%. For the regressions with the geometric formulae of the S&P 500, the minimum 
of the lowest margins is -1.2836%, and the maximum of the lowest margins is 6.6775%. For these same regressions 
the minimum of the highest margins is 6.8997% and the maximum of the highest margins is 16.6124%. The point 
estimates are between 2.808065% and 11.64497%. The lowest standard error is 1.6215% and the highest is 3.1593%. 
This compares with a standard error of 1.96% for the US in Dimson et al. (2008). 
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