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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:10.1111/1.1540-
6261.2010.01598.x.

1 Summary

1.1 The Paper

Fama and French ask whether actively managed U.S. equity mutual funds beat passive bench-
marks. They build equal weight and value weight portfolios of active funds from CRSP for Jan-
uary 1984 through September 2006 and regress their monthly returns on the CAPM, three factor,
and four factor benchmarks, net and gross of expenses. Before expenses the aggregate of active
funds looks like the market and alphas are close to zero. After expenses alphas turn negative, so
the costs of active management pass through intact to investors. Equilibrium accounting then im-
plies that active funds in aggregate neither gain nor lose against active investors outside mutual
funds.

1.2 Replication Findings

Table II replicates. Net alphas are negative in all six cells and significant in five, with the three
factor estimates at —1.33% per year for equal weight returns (t = —2.59) and —1.00% for value
weight returns (f = —2.20), against —0.93% and —0.81% in the paper. Gross alphas are statistically
zero in all six cells, at 0.03% (t = 0.06) equal weight and —0.01% (t = —0.01) value weight, against
0.36% and 0.13%. All twelve alpha cells land in the paper’s significance category, and the market
and size slopes match within a few hundredths. The replicated alphas run 0.2 to 0.4 percentage
points more negative than the paper’s because the cross section is wider, 1,471 funds per month
against 1,308. Extending the estimates to October 2006 through December 2025 confirms both legs
of the claim.



2 Data

The fund data come from the CRSP Mutual Fund Database. Monthly fund returns and total net
assets come from crsp.monthly_tna_ret nav, index fund flags and share class identifiers from
crsp.fund_hdr, dated investment objectives from crsp.fund_style, and dated annual expense
ratios from crsp.fund fees. Benchmark returns come from ff.factors monthly. Funds join to
their style and fee records on crsp_fundno within each record’s own date range, and share classes
join to funds through crsp_portno, falling back to the class group crsp_cl_grp.

The universe holds funds whose CRSP objective code in force that month begins with ED,
which marks domestic equity, after excluding index funds by CRSP flag and by name. The sam-
ple runs from January 1984 to September 2006, the paper’s window, and covers 835,286 share
class months, 401,662 fund months after combining classes, and 273 monthly portfolio observa-
tions built from 1,471 funds per month with average assets of $585.9 million. The paper reports
1,308 funds and $648.0 million. Two substitutions drive that gap. French (2008), which the paper
cites for both fund classification and share class aggregation, is not public, so dated CRSP objec-
tive codes and crsp_portno stand in and admit more small funds. The Fama French factors are
the current vintage, whose SMB and HML legs average —0.01% and 0.46% per month over the
window against 0.03% and 0.40% in the paper’s Table I.

3 Methodology

Each fund month carries a net return, which CRSP reports after expenses, and a gross return
equal to the net return plus one twelfth of the fund’s expense ratio for that year. The expense ratio
comes from the crsp.fund _fees record whose fiscal year contains the month, combines across
share classes with the same value weights used for returns, and when missing takes the median
expense ratio of funds in the same calendar year and the same assets under management decile,
which implements the paper’s similar-AUM rule. Expense ratios are observed for 96.2% of fund
months and average 1.36% per year. Assets under management sum across share classes. Because
CRSP reports total net assets quarterly before 1991, the level carries forward up to eleven months
and is then lagged one month to give beginning of month assets. Share class months with an
absolute return above 100% drop out as CRSP recording errors, 28 rows of 2.8 million.

The equal weight portfolio averages fund returns each month, and the value weight portfolio
weights funds by beginning of month assets. For each of the four return series the replication
estimates R — Ry = a+ b(Ryme — th) +5SMB; +h HML; +m MOM; + e; by OLS on 273 monthly
observations with heteroskedasticity robust HC1 standard errors, dropping MOM,; for the three
factor version and all but the market factor for the CAPM version. Intercepts are annualized as
12 x a and reported in percent. The ¢ statistic for the market slope tests b = 1, as the paper’s table
note specifies.

Key differences from the paper. Fund classification uses dated CRSP objective codes rather
than French (2008), which widens the cross section by roughly 12% and pushes alphas down by
0.2 to 0.4 percentage points per year. Share classes combine through crsp_portno and crsp_cl_grp
rather than the paper’s tailored procedure, which leaves average fund size 10% below the paper’s.
The factor series is the current vintage, which shifts the HML slope and part of the equal weight
alpha gap. Standard errors are HC1, and the paper states no adjustment.



4 Results

4.1 Table II: Aggregate Portfolio Regressions

Table 1: Annualized intercepts and slopes for EW and VW portfolios of actively managed funds
12 x a Net 12 x a Gross ~ Market slope b

Specification Ours Paper Ours Paper Ours Paper

EW returns

CAPM -1.35 -1.11 0.02 0.18 0.96 1.01
(-1.82) (-1.80) (0.02) (0.31) (-2.09) (1.12)

Three factor  -1.33 -0.93 0.03 0.36 0.94 0.98
(-2.59) (-2.13) (0.06) (0.85) (-3.92) (-1.78)

Four factor -1.31 -0.92 0.06 0.39 0.94 0.98
(-2.21) (-2.05) (0.10) (0.90) (-3.84) (-1.78)

VW returns

CAPM -1.29 -1.13 -0.30 -0.18 0.97 0.99
(-2.44) (-3.03) (-0.57) (-0.49) (-2.42) (-2.10)

Three factor  -1.00 -0.81 -0.01 0.13 0.95 0.96
(-2.20) (-2.50) (-0.01) (0.40) (-4.13) (-5.42)

Four factor -1.22 -1.00 -0.23 -0.05 0.95 0.97
(-2.51) (-3.02) (-047) (-0.15) (-3.99) (-5.03)

Alphas are annualized and in percent per year, with ¢ statistics in parentheses. The t for the market slope tests
b = 1. Monthly time series regressions, HC1 robust standard errors, no clustering. N = 273 months, January
1984 to September 2006, on both sides. The replication averages 1,471 funds per month with average assets of
$585.9 million; the paper reports 1,308 funds and $648.0 million. Non market slopes, omitted here for space
and identical for net and gross returns, are s = 0.22 and & = 0.03 equal weight against 0.18 and —0.00 in the
paper, and s = 0.11 and 1 = —0.02 value weight against 0.07 and —0.03. R? runs 0.95 to 0.98 against 0.96 to
0.99. Cell by cell output is in results/final-table.txt.

The net return columns carry the paper’s first message. Every cell is negative, and the value
weight three factor estimate of —1.00% per year with ¢t = —2.20 sits close to the paper’s —0.81%
with t = —2.50. The equal weight three factor estimate, —1.33% with t = —2.59, runs more
negative than the paper’s —0.93%. The wider cross section explains the direction. The CRSP
objective code screen admits about 160 extra funds per month, and the funds it admits are small,
which drags an equal weighted average down more than an asset weighted one. The equal weight
CAPM cell reproduces the paper’s borderline t almost exactly, —1.82 against —1.80.

The gross return columns carry the second message and reproduce it closely. All six gross
alphas lie within 0.3 percentage points of zero and none reaches a t of 0.6 in absolute value. The
value weight CAPM cell, —0.30% with t = —0.57, matches the paper’s —0.18% with t = —0.49
most tightly. The gap between the equal weight gross and net alphas is 1.36 percentage points,
which equals the average expense ratio in the sample and matches the 1.29 point gap implied by
the paper’s own two columns. That agreement is the sharpest available check on the year matched
expense ratios, because the alpha difference is mechanically the average fee.

Slopes behave as the paper describes. The market slope runs 0.94 to 0.97 against the paper’s
0.96 to 1.01, so the aggregate of active funds stays close to fully invested in the market. The size
slope is larger for equal weight returns, 0.22, than for value weight returns, 0.11, reproducing



the paper’s 0.18 and 0.07 and its inference that small funds hold small stocks while aggregate
fund wealth does not tilt to size. Value and momentum slopes stay near zero. The one visible
slope divergence is the value weight HML slope, —0.02 with t = —1.06 against the paper’s —0.03
with t = —3.22, which traces to the factor vintage rather than the fund side, since today’s HML
averages 0.46% per month over the window against the 0.40% printed in the paper’s Table I.

4.2 Out of Sample: October 2006 through December 2025

Table 2: Out of sample estimates for the three factor and CAPM cells

Cell O0S12xa Insamplel2xa Paperl2 xa
EW net, three factor -1.97 (-3.76) -1.33 (-2.59) -0.93 (-2.13)
EW gross, three factor -0.94 (-1.79) 0.03 (0.06) 0.36 (0.85)

VW net, three factor -1.52 (-3.25) -1.00 (-2.20) -0.81 (-2.50)
VW gross, three factor -0.74 (-1.59) -0.01 (-0.01) 0.13 (0.40)
VW gross, CAPM -0.87 (-1.87) -0.30 (-0.57) -0.18 (-0.49)

Annualized alphas in percent per year, ¢ statistics in parentheses, HC1 robust standard errors. The
out of sample window holds 231 months and 3,785 funds per month with average assets of $1,469
million and an average expense ratio of 1.03% per year. Sample construction and specification
match the in sample estimates, and only the sample window changes.

The paper’s claim holds after 2006. Net alphas stay negative and gain significance, —1.97% per
year equal weight with t = —3.76 and —1.52% value weight with t = —3.25, so investors still fail
to recover the costs of active management. Gross alphas stay statistically zero, yet every gross cell
now sits below zero, at —0.94% equal weight and —0.74% value weight. Average expense ratios
fell from 1.36% to 1.03% per year across the two windows while net performance deteriorated,
which pushes the gross estimates down. Read against the paper, the later data still reject skill
sufficient to beat passive benchmarks before costs, and they weaken the paper’s further reading
that funds in aggregate recover the trading costs their expense ratios miss.



