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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:10.1111/1540-6261.00555.

1 Summary

1.1 The Paper

Goyal and Santa-Clara (2003) find that average stock variance, a measure dominated by idiosyn-
cratic risk, positively and significantly predicts value-weighted market returns. Market variance,
in contrast, has no forecasting power. They measure average stock variance as the cross-sectional
mean of individual stock monthly variances, each estimated from daily CRSP returns with an
autocorrelation adjustment. The result holds across the variance, standard deviation, and log-
variance specifications, with Newey-West t-statistics exceeding 2.5 in all cases.

1.2 Replication Findings

The in-sample replication is exact. All nine regressions in Table II match the paper’s coefficients
to two or three significant figures and produce the same inference. The key coefficient on lagged
average stock variance is 0.3347 with t = 2.76 and bootstrap p = 0.0092, against 0.336 with t = 2.57
and p = 0.016 in the paper. After 1999 the coefficient stays positive but loses statistical significance,
at 0.0485 with t = 0.30.

2 Data

All data come from CRSP and from the Fama-French factor files. Individual stock returns come
from the CRSP daily stock file (crsp.dsf), value-weighted and equal-weighted portfolio returns
from the CRSP daily stock index file (crsp.dsi), and the risk-free rate from the monthly Fama-
French factors. The in-sample period runs from July 1962 to December 1999, which gives 450
months of variance data and 437 monthly regression observations beginning in August 1963. The



out-of-sample period runs from January 2000 to December 2024, or 300 months. Each month we
keep every stock with a valid return and positive market capitalization at the end of the prior
month, an average of 5,294 stocks per month in sample.

3 Methodology

The average stock variance in month ¢ is
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where ;5 is the return on stock i on day d and the second term adjusts for autocorrelation following
French et al. (1987). When the adjustment produces a negative variance for a stock, we drop the
adjustment term for that stock. Stocks with fewer than five trading days in a month are excluded.

Market variance Vi, applies the same formula to the daily value-weighted portfolio return.
Predictive regressions take the form ry,¢11 = & + BX¢ + €441, where 1y, is the excess value-
weighted return. Inference uses Newey-West with six lags. Two-sided bootstrap p-values use
10,000 draws under the Section II.A null. Under that null, excess returns are i.i.d., each native pair
of average and market risk measures follows an AR(12), and the three innovations are resampled
jointly.

Key differences from the paper. The replication uses a current CRSP vintage and the Fama-
French monthly risk-free rate in place of the paper’s historical Treasury-bill series. Both measure
the same economic objects, and the matched sample moments show that these vintage and source
differences are minor.

4 Results

4.1 Table II: Forecasts of Value-Weighted Returns

Table 1: Forecasts of Value-Weighted Portfolio Returns (In-Sample)

Paper Replication Adjusted R?
Reg Variable Coef t Coef t Paper Ours
1 Vow —0.597 —-1.07 —-0587 —1.06 0.02% 0.01%
2V 0.336 2.57 0.335 276 1.19% 1.29%
3 Vi —1.449 270 —1406 -265 217% 221%
Vv 0.478 3.86 0.462 4.00
5 SD 0129 288 0129  3.01 1.26% 1.32%
8§ InV 0.011 292 0011  3.00 1.18% 1.22%

Newey-West SE (6 lags), 10,000 bootstrap draws. N = 437, Aug 1963-Dec 1999.

Every coefficient matches to at least two significant figures. Average stock variance is positive
and significant across the variance, standard deviation, and log-variance specifications. Market
variance is insignificant on its own with bootstrap p = 0.4289, while average stock variance on its
own is significant with p = 0.0092. The joint specification gives bootstrap p = 0.0569 for market



variance and p = 0.0002 for average stock variance. Adjusted R? differs from the paper by at most
0.10 percentage point in the displayed rows.

4.2 Out-of-Sample Test (2000-2024)

Table 2: Forecasts of Value-Weighted Portfolio Returns (Out-of-Sample)

Reg Variable Coef t R?
1 Vi -0.892 —1.74 0.74%
2V 0.049  0.30 0.09%
3 Vi -1.668 —2.26 1.77%

14 0204 113

Newey-West SE (6 lags). N = 300, Jan 2000-Dec 2024.

The coefficient on V stays positive out of sample but is no longer statistically significant. It equals
0.0485 with t = 0.30 on its own and 0.2035 with ¢t = 1.13 in the joint regression. The positive sign
survives, yet the paper’s significant predictive relation weakens after 1999. Market variance is
negative at —0.8924 with t = —1.74 on its own and —1.6679 with t = —2.26 in the joint regression.



