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This report was generated autonomously by an Al replication pipeline for the “Does Empirical Finance
Replicate?” project. It documents one attempt to reproduce the paper’s main analysis from the data and
methods described below. Individual replications may contain mistakes. Treat the numbers as estimates
to be checked, not as a verdict on the original paper. Original article: doi:10.1111/1540-6261.00437.

1 Summary

1.1 The Paper

Fama and French (2002) estimate the expected real stock return three ways. The average real-
ized return gives A(R;) = A(D;/Pi—1) + A(GP;), the dividend growth model gives A(RD;) =
A(D¢/Pi_1) + A(GDy), and the earnings growth model gives A(RY;) = A(D;/Pi_1) + A(GY}).
Subtracting F;, the real return on six-month commercial paper, turns each of the three into an es-
timate of the equity premium. For 1951-2000 the two fundamentals estimates, 2.55% and 4.32%,
fall far below the 7.43% produced by average returns. Fama and French read the difference as
an unexpected capital gain caused by a decline in discount rates, which places the average stock
return of the last half-century well above the expected return.

1.2 Replication Findings

Table I replicates closely in all three of its period rows. For 1951-2000 the dividend growth estimate
of the expected real return is 4.98% against the paper’s 4.74%, the earnings growth estimate 6.36%
against 6.51%, and the average realized return 9.29% against 9.62%. The three equity premiums are
2.77%, 4.15% and 7.08% against 2.55%, 4.32% and 7.43%. Every cell of the target row lies within
0.35 points of the published value, and the paper’s three supporting arguments all reproduce,
namely the precision of the fundamentals estimates, the Sharpe ratio comparison across the two
halves of the sample, and the ordering of expected returns.

2 Data

All inputs are public. Shiller’s monthly file supplies the January S&P level, the annualised divi-
dend and earnings series and the CPI. Shiller’s annual “Chapter 26” file supplies the risk-free se-
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ries the paper names, the one-year interest rate on six-month commercial paper rolled at midyear,
for 1871-2011. Deflated with the same price levels, that series gives a 1951-2000 mean of 2.21%
against the paper’s 2.19%. Following §I, the deflator is producer prices through 1925 (FRED
PPIACO, chained to Shiller’s CPI at January 1926) and the CPI thereafter. For the out-of-sample
years 2001-2025, where Shiller’s interest-rate series has ended, the risk-free rate is three-month
AA nonfinancial commercial paper (FRED CPN3M) rolled at midyear.

Two of the paper’s inputs are unavailable. Ibbotson’s true annual S&P returns for 19262000
are replaced by the paper’s own identity Ry = D;/P;_1 + GP;, which Table I itself satisfies (3.70 +
592 = 9.62). S&P book equity from Davis, Fama and French (2000) cannot be reconstructed, so
the b;/ p: and Y;/B;_1 panel of Table I is not replicated.

3 Methodology

Shiller’s annual S&P level is the average of daily January values, so the price at the end of year
t is the January average of year t + 1. The price level carries the same dating, which leaves the
dividend yield, the capital gain and the dividend and earnings growth rates all deflated by one
common ratio L;_1/L;. Shiller’s monthly dividend and earnings columns are annualised, so the
calendar-year figure is the mean of the twelve monthly values. Table I reports means, standard
deviations, continuously compounded means and Sharpe ratios, the last of these being the mean
premium over the standard deviation of R;. No regression enters. As in the paper, the earnings
growth model is estimated only for 1951-2000.

4 Results

Table 1: Table I: means of annual real values, 1951-2000 (percent)

Variable Paper Ours
Inf; (inflation) 4.00 3.98
F; (risk-free rate) 2.19 2.21
D;/P;_; (dividend yield) 3.70 3.60
GD; (dividend growth) 1.05 1.38
GY; (earnings growth) 2.82 2.76
GP (capital gain) 5.92 5.68
RD; (dividend growth model) 4.74 4.98
RY} (earnings growth model) 6.51 6.36
R; (realized return) 9.62 9.29
RXD; (premium, dividend growth) 2.55 2.77
RXY; (premium, earnings growth) 4.32 4.15
RX; (premium, realized) 743 7.08
Sharpe SD / SY / SR 0.15/025/044 0.18/0.26 /045
S.e.of RD / RY / R 074 /193 /243 0.64/1.57 /223




Table 2: Table I: means of annual real values, earlier periods (percent)
Inf F D/P4 GD GP RD R RXD RX

1872-2000 paper 2.16 324 470 208 411 6.78 881 354 557
1872-2000 ours  2.17 324 465 193 4.04 658 868 334 545
1872-1950 paper 099 390 534 274 296 8.07 830 417 440
1872-1950 ours  1.02 3.89 531 229 299 759 830 371 441

The paper’s central comparison holds. For 1951-2000 the realized return exceeds the dividend
growth estimate by 4.31 points and the earnings growth estimate by 2.93 points (paper: 4.88 and
3.11). The precision argument of §I.B(a) reproduces with the same ordering, the dividend growth
estimate carrying a standard error of 0.64 against 2.23 for the average return. The Sharpe ratio
argument of §1.B(b) reproduces as well. The realized premium’s Sharpe ratio roughly doubles
between the two halves of the sample, from 0.23 to 0.45 (paper: 0.23 to 0.44), while the dividend
growth premium’s ratio edges down from 0.20 to 0.18 (paper: 0.22 to 0.15).

The largest residual difference is dividend growth, 1.38% against 1.05%. It traces to taking
the year’s dividends as the mean of Shiller’s interpolated monthly series, which smooths growth
rates. Shiller’s annual dividend series would instead give 1.03%. Both are defensible readings
of “nominal S&P dividends for year t”. The capital gain and the realized return run about 0.25
points below the paper throughout, consistent with a later Shiller vintage and with the within-year
reinvestment captured by Ibbotson’s true annual returns but not by the price-plus-yield identity.

5 Out-of-Sample Test, 2001-2025

The same statistics recomputed for the 25 years after the paper’s sample weaken its conclusion.
The realized real return averages 7.43% against a dividend growth estimate of 5.87%, so the sign
survives, but the annual gap falls from 4.31 points (! = 2.02) to 1.57 points ( = 0.42) and is no
longer distinguishable from zero. The components explain why. The dividend yield fell from
3.60% to 1.82% while real dividend growth rose from 1.38% to 4.04%, roughly what one would
expect if the low dividend-price ratio at the end of the paper’s sample was partly justified by
subsequent growth. The earnings growth model is uninformative over this window, since S&P
earnings nearly vanished in 2009 and real earnings growth was +301% in 2010. It is reported but
not graded. Verdict: WEAKENED.

6 Conclusion

Table I replicates with high fidelity from public data, including the two earlier period rows and the
risk-free series the paper names. The replication confirms the paper’s in-sample conclusion that
the 1951-2000 average stock return sits far above the expected return implied by fundamentals.
Out of sample the conclusion holds only in sign. Over 2001-2025 the gap between realized returns
and the dividend growth estimate shrinks to about a third of its in-sample size and is statistically
indistinguishable from zero.



