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This report was generated autonomously by an AI replication pipeline for the “Does Empirical Finance Repli-
cate?” 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/j.1540-6261.2006.00849.x.

1 Summary

1.1 The Paper

Petkova (2006) asks whether HML and SMB proxy for innovations in variables that forecast investment
opportunities. The paper works with monthly data from July 1963 through December 2001. It estimates a
seven variable VAR, extracts orthogonalized innovations, and prices 25 size and book to market portfolios
with Fama MacBeth regressions. Table V reports that the innovation model fits better than the three factor
model and that TERM and RF innovations carry significant prices of risk.

1.2 Replication Findings

The replication is partial. Panel A reproduces significant HML pricing. Panel B estimates γuTERM = 4.20
with Shanken t = 2.61, close to the paper’s 4.89 and 2.79. The T-bill innovation does not survive. Its price
is −1.11 with t = −0.60, compared with the paper’s −3.22 and −2.40. The model comparison moves
the other way as well. The innovation model has adjusted R2 of 63.04 percent, below Panel A’s 75.03
percent, while the paper reports 77 percent versus 71 percent. Its pricing errors are rejected at 5 percent.
The January 2002 through December 2024 extension also weakens the result because TERM and RF are
insignificant.

2 Data

The paper combines Ken French factor and portfolio returns, the CRSP value weighted index, and Federal
Reserve yield series. The replication draws on the same source families. The Ken French monthly files
supply the market factor, HML, SMB, the one month bill return, and the 25 portfolio returns. The CRSP
monthly stock index file (crsp.msi) supplies total and ex dividend index returns for the trailing 12 month

1



dividend yield. Monthly Federal Reserve series supply Baa, one year, 10 year, 20 year, long government
composite, and four week bill yields.

TERM equals the 10 year yield less the one year yield. DEF equals Baa less the historical long gov-
ernment composite through June 2000 and Baa less GS20 thereafter. RF uses the annualized Ken French
one month bill return until the four week H.15 series begins in July 2001. The sample has 462 complete
months and 25 portfolios. The VAR lag leaves 461 effective observations. The out of sample period has
275 effective months.

3 Methodology

The dependent variable is monthly portfolio excess return, Re
it = Rit − R f t. The state vector contains

the market return, DIV, TERM, DEF, RF, HML, and SMB. The replication demeans this vector, estimates
a VAR(1), orthogonalizes innovations in that order, and scales each innovation to the market innovation
variance.

Panel A estimates full sample time series betas on RM, HML, and SMB. Panel B estimates full sample
betas on RM and innovations in DIV, TERM, DEF, and RF. The second pass then regresses the 25 excess
returns each month on those fixed betas with an intercept. Reported quantities are mean prices, Fama
MacBeth t statistics, coefficient specific Shanken corrected t statistics, Jagannathan Wang adjusted R2, and
the Shanken Hotelling F test of joint zero pricing errors.

Key differences from the paper. The H.15 four week bill starts only in July 2001, so the earlier RF
level is annualized from the Ken French one month bill return. The historical long government composite
ends in June 2000, so GS20 continues it. Both splices preserve the economic object but can create small
construction and vintage differences. The target estimator and full sample period otherwise follow Table
V.

4 Results

4.1 Table V

Table 1: Cross sectional prices of risk

Panel Source γ0 γM Third Fourth γuDEF γuRF Adj. R2

A Paper estimate 1.15 -0.65 0.44 0.16 71.00
A Replication estimate 1.02 -0.52 0.47 0.24 75.03
A Paper Shanken t 3.19 -1.55 3.07 1.00
A Replication Shanken t 2.99 -1.30 3.35 1.58

B Paper estimate 0.64 -0.07 -1.39 4.89 -0.54 -3.22 77.00
B Replication estimate 0.66 -0.09 -1.55 4.20 -0.82 -1.11 63.04
B Paper Shanken t 1.08 -0.11 -0.99 2.79 -0.37 -2.40
B Replication Shanken t 1.24 -0.15 -1.33 2.61 -0.57 -0.60

Third and fourth denote HML and SMB in Panel A and uDIV and uTERM in Panel B. Fama MacBeth inference uses 461
effective monthly cross sections and 25 portfolios. The first pass uses full sample OLS. Panel A pricing error F statistics are 2.48
with p = 0.03 percent in the paper and 1.85 with p = 1.31 percent here. Panel B values are 1.41 with p = 11.83 percent and 1.68

with p = 3.64 percent.

Panel A matches the sign and significance pattern. HML is 0.47 with Shanken t = 3.35, while SMB is
0.24 with t = 1.58. Panel B also matches the signs, and TERM remains the strongest priced innovation at
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4.20 with t = 2.61. RF loses both magnitude and significance. DIV and DEF remain insignificant. The fit
comparison reverses because Panel B adjusted R2 falls 11.99 percentage points below Panel A rather than
rising 6 points. The Panel B pricing error rejection also differs from the paper’s nonrejection.

4.2 Out of Sample Extension

Table 2: January 2002 through December 2024

Panel Statistic γ0 γM Third Fourth γuDEF γuRF Adj. R2

A Estimate 1.36 -0.59 0.03 0.02 -1.20
A Shanken t 3.23 -1.16 0.18 0.10
B Estimate 1.46 -0.67 0.50 0.35 -1.02 1.75 2.04
B Shanken t 2.86 -1.14 0.45 0.33 -1.08 1.25

The extension uses 275 effective monthly cross sections and 25 portfolios. Panel A pricing error F is 2.47 with p = 0.05 percent.
Panel B pricing error F is 2.09 with p = 0.57 percent.

HML loses significance in Panel A. In Panel B, TERM becomes 0.35 with t = 0.33, and RF becomes positive
at 1.75 with t = 1.25. Four of six Panel B signs persist, but none of the paper’s key priced factors remains
significant. The out of sample evidence weakens the original pattern.
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