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This report was generated autonomously by an AI 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/j.1540-
6261.2005.00785.x.

1 Summary

1.1 The Paper

Kacperczyk, Sialm, and Zheng ask whether active mutual funds benefit from concentrating their
holdings in a small number of industries. They combine CRSP mutual fund data with Thomson
holdings from 1984 through 1999, construct an industry concentration index, and regress quar-
terly risk-adjusted fund returns on lagged concentration and fund controls. Table IV reports that
greater concentration predicts significantly higher unconditional and conditional four-factor per-
formance.

1.2 Replication Findings

The replication does not reproduce the headline statistical result. The unconditional ICI coefficient
is 0.645 basis points per ICI percentage point with t = 0.907, compared with 2.57 and t = 4.145 in
the paper. The conditional coefficient is 0.371 with t = 0.396, compared with 2.82 and t = 3.662.
Both signs match the paper, but the estimates are much smaller and insignificant. The sample
closely matches the published scale, with 29,012 fund-quarter observations from 1,496 funds. An
out-of-sample test over 2000Q1 through 2010Q2 yields an unconditional estimate of −1.458 with
t = −0.760 and a conditional estimate of 1.472 with t = 0.485. Neither persists statistically.

The paper’s own portfolio evidence and its regression evidence come apart here, and the di-
agnostics section separates them. Sorting funds into concentration deciles reproduces the paper’s
ranking. The most concentrated decile earns a before-expense abnormal return of 0.320 percent
per quarter against −0.019 for the most diversified decile, and the Spearman correlation across
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deciles is 0.73. The long-short decile spread of 1.36 percent per year sits close to the 1.49 percent
that Cederburg, O’Doherty, Savin, and Tiwari (2018) obtain from an independent reconstruction
of the index over the same window. What does not survive is the step from that ranking to Table
IV, whose dependent variable refits each fund’s factor loadings every quarter.

2 Data

The paper uses the CRSP Survivorship-Bias-Free Mutual Fund Database, Thomson Reuters S12
holdings, CRSP stock data, and factor and macroeconomic series. The replication draws on the
same sources. The WRDS MFLINKS tables join Thomson fund numbers to WFICN identifiers
and, through effective-dated records, to CRSP fund numbers. The largest-TNA share class rep-
resents each portfolio-quarter. Effective-dated CRSP style records restrict the universe to actively
managed diversified domestic equity funds, and effective-dated CUSIP records link holdings to
PERMNO, prices, and SIC codes. The official Fama–French 48-industry mapping supplies the ten
paper industries.

The in-sample estimation window is 1984Q1 through 1999Q4. Lagged TNA must exceed $1
million, and portfolios require at least 11 identified holdings. The regression panel has 29,012
observations and 1,496 funds, compared with 30,645 observations and 1,771 funds in the paper.
Mean ICI is 5.902 percent, compared with 5.98 percent. The final aggregate regression panel does
not retain stock-level identifiers, so a distinct-stock count is unavailable. MFLINKS coverage ex-
tends far enough to support the out-of-sample window through 2010Q2.

3 Methodology

For fund i in quarter t, ICIit = 100 ∑10
j=1(wijt − w̄jt)

2, where wijt is the fund’s value weight in
industry j and w̄jt is that industry’s value weight in the CRSP market. The unconditional de-
pendent variable is the realized quarterly fund return minus the prediction from a Carhart four-
factor model estimated using exactly 36 prior calendar months. The conditional model adds in-
teractions between the excess market return and lagged, demeaned Treasury-bill, dividend-yield,
term-spread, and default-spread instruments.

Both Table IV regressions include lagged ICI, expense ratio, turnover, log age, log TNA, and
new money growth. ICI, age, TNA, and growth are lagged one quarter, while expenses and
turnover are lagged one year. Each regression includes quarter fixed effects. OLS point estimates
carry panel-corrected standard errors built from pairwise contemporaneous residual covariance
and fund-specific AR(1) serial correlation.

Key differences from the paper. The paper does not identify its exact macro series, its dominant-
share-class algorithm, or every detail of its panel-corrected standard errors. The replication uses
the one-month Fama–French risk-free rate as the bill-rate proxy, the Goyal–Welch dividend yield
and term spread, Moody’s BAA minus AAA spread, largest TNA for the dominant class, and the
documented Beck–Katz-style covariance calculation. These choices, along with database vintage,
can explain the residual differences in sample size and estimates.
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4 Results

4.1 Table IV Panel Regressions

Table 1: Fund performance and industry concentration
Unconditional Conditional

Replication Paper Replication Paper

ICI 0.645 2.570 0.371 2.820
(0.907) (4.145) (0.396) (3.662)

EXP -42.834 -40.160 -51.441 -46.070
(-3.919) (-5.871) (-3.781) (-4.490)

TU 0.016 0.040 -0.009 0.070
(0.180) (0.800) (-0.086) (1.167)

LAGE -12.646 -12.370 -17.571 -20.100
(-3.961) (-3.854) (-2.658) (-4.809)

LTNA -3.087 -1.160 -5.695 -1.650
(-0.988) (-0.707) (-1.515) (-0.789)

NMG 0.526 0.160 0.516 0.160
(1.857) (0.889) (1.515) (0.696)

Observations 29,012 30,645 29,012 30,645
Funds 1,496 1,771 1,496 1,771
Quarter fixed effects Yes Yes Yes Yes
Inference PCSE PCSE PCSE PCSE
Distinct stocks n/a n/a n/a n/a

Coefficients are basis points of quarterly abnormal return. ICI, EXP, TU, and NMG are in percentage points.
Parentheses contain t statistics.

The unconditional estimate retains the paper’s positive sign but falls to one quarter of its pub-
lished magnitude and loses significance. The expense and age controls closely reproduce the pa-
per’s negative pattern, while ICI does not. The conditional estimate falls even further and remains
insignificant. Effective-dated linking removes identifier noise and unsupported sample trunca-
tion, and the abnormal returns rest on a strict 36-month estimation history with panel-corrected
inference.

4.2 Out-of-Sample Test

Table 2: Out-of-sample concentration estimates, 2000Q1–2010Q2
Unconditional Conditional

ICI -1.458 1.472
(-0.760) (0.485)

Observations 58,631 58,631
Funds 2,467 2,467
Quarter fixed effects Yes Yes
Inference PCSE PCSE
Distinct stocks n/a n/a
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The unconditional result reverses sign, and the conditional result stays positive but imprecise. The
post-sample evidence therefore does not support a persistent concentration premium under either
risk adjustment.

5 Diagnostics

The diagnostics in this section locate where the Table IV shortfall arises. code/diagnose-returns.py
rebuilds the panel under each candidate explanation and writes results/return-diagnostics.txt.

5.1 Sample moments

Table I of the paper describes the full fund universe rather than the smaller panel that survives the
three-year return-history requirement, so the right comparison is the screened panel before that
requirement is imposed. That panel holds 44,498 fund-quarters from 2,083 funds and matches the
published moments on every dimension the paper reports.

Table 3: Table I Panel A moments, screened panel before the return-history requirement
Mean Median

Replication Paper Replication Paper

Number of stocks held 103.12 97.12 61.00 65.00
TNA ($ millions) 712.34 623.44 134.32 107.18
Age (years) 13.78 14.58 7.24 8.00
Expenses (%) 1.22 1.26 1.12 1.17
Turnover (%) 83.02 88.28 60.00 64.00
Quarterly raw return (%) 4.27 4.44 4.16 4.29
ICI (%) 6.41 5.98 3.98 4.36

5.2 Decile portfolios

Table II of the paper sorts every fund into concentration deciles and needs no return history, which
makes it the cleanest test of whether the concentration measure and the fund return series are
correctly joined. The replication reproduces the paper’s ranking at roughly half its magnitude.
Abnormal returns rise from the diversified to the concentrated deciles, the factor loadings move
as the paper describes, and the rank correlation is significant.

4



Table 4: Table II decile portfolios, before-expense unconditional abnormal returns in percent per
quarter

Full universe Table IV panel

Replication Paper Replication Paper

All funds 0.044 0.240 0.003 n/a
Decile 1 (diversified) -0.019 0.090 0.018 n/a
Decile 10 (concentrated) 0.320 0.530 0.146 n/a
Second half minus first half 0.159 0.300 0.139 n/a
Fifth quintile minus first quintile 0.231 0.390 0.115 n/a
Tenth decile minus first decile 0.339 0.440 0.128 n/a
Spearman rank correlation 0.73 0.87 0.62 n/a

Decile 10 market loading 0.90 0.93 0.91 n/a
Decile 10 size loading 0.51 0.64 0.50 n/a
Decile 10 value loading -0.28 -0.47 -0.25 n/a
Decile 10 momentum loading 0.16 0.12 0.14 n/a

The full universe applies every sample screen except the three-year return-history requirement and covers 44,489
fund-quarters from 2,080 funds. The Table IV panel adds that requirement. Portfolio alphas come from time-series
regressions of equally weighted quarterly decile returns on the four Carhart factors.

Annualizing the long-short decile spread makes the comparison with the later literature direct.
The replication earns 1.36 percent per year with a standard error of 1.38 over 1984 to 1999. Ceder-
burg, O’Doherty, Savin, and Tiwari (2018) reconstruct the same index from the same holdings
source with the same 48-to-10 industry mapping and report 1.49 percent per year with a standard
error of 0.82. The two point estimates agree, so the concentration measure and the return series
are joined correctly.

5.3 Where the coefficient goes

Two steps stand between the decile ranking and Table IV, and each takes about half of what re-
mains. Restricting the panel to funds with three years of prior monthly returns cuts the before-
expense long-short decile spread from 1.36 to 0.51 percent per year. Replacing the fixed full-
sample loadings of Table II with loadings refit from the previous 36 months, which is what Table
IV requires, removes almost all of the rest. Across concentration deciles, the Table IV dependent
variable differs by 0.08 basis points per quarter between the top and bottom halves. The same
funds and the same after-expense returns measured against fixed loadings give 7.8 basis points.

Rebuilding the panel under each candidate alternative confirms that no single construction
choice carries the result.
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Table 5: Table IV ICI coefficient under alternative constructions
Unconditional Conditional N

Main build 0.642 0.380 29,269
TNA-weighted share classes 0.647 0.381 29,306
Dominant class with total-net-assets summed across classes 0.644 0.380 29,269
At least 30 of the previous 36 months 0.803 0.692 30,629
At least 24 of the previous 36 months 0.996 0.952 31,691
Fixed full-sample loadings 0.781 0.539 31,881

Paper 2.570 2.820 30,645

Coefficients are basis points of quarterly abnormal return per ICI percentage point. The main-build row returns 0.642
rather than the 0.645 of the main table because the diagnostic code applies the same screens in a different row order
and so resolves ties in effective-dated fund records and in share-class size differently, leaving 29,269 rows against
29,012. The two constructions share 29,010 rows and agree on the dependent variable to machine precision on all of
them. Fixed full-sample loadings depart from the paper’s stated method and appear only to decompose the gap.

Share classes explain nothing. Multiple CRSP classes cover 26.6 percent of fund-quarters over
1984 to 1999, rising from 0.4 percent in 1984 to 49.7 percent in 1999, but classes of the same portfolio
earn nearly the same return, so replacing the largest class with a size-weighted aggregate moves
the coefficient from 0.642 to 0.647. Loosening the return-history requirement matters more and
still not enough. Accepting 30 of the previous 36 months reproduces the paper’s observation
count almost exactly, 30,629 against 30,645, and lifts the coefficient only to 0.803 with t = 1.02.
The strict requirement is kept because the paper asks for three years of past monthly returns and
because choosing the looser rule on the strength of its observation count would fit the specification
to the target.

5.4 Reading the result against the literature

The concentration ranking in the paper’s Table II is reproducible, and later work finds it in longer
samples. Kacperczyk, Sialm, and Zheng (2007) extend the sample to 2003 and report that the con-
clusion is unchanged, and Cederburg, O’Doherty, Savin, and Tiwari (2018) obtain a high-minus-
low concentration alpha of 1.37 percent per year with a standard error of 0.63 over 1984 to 2015,
significant at the 5 percent level. The out-of-sample null reported above therefore stands against
that evidence and should be read as one estimate rather than as a settled finding.

The interpretation of the ranking as managerial skill is the part the literature has weakened,
and this replication points the same way. Cederburg, O’Doherty, Savin, and Tiwari (2018) allow
the factor loadings of concentration-sorted portfolios to vary over time and watch the alpha fall
from 1.37 to about 0.76 percent per year and lose significance, with what remains concentrated
around the technology-sector swings of 1999 and 2000. Table IV is the one specification in the
paper that estimates loadings from a rolling window, and in this replication it behaves the way
their conditional benchmark behaves rather than the way the published table does. Whether the
published 2.57 reflects a construction detail of the original panel that the paper does not describe,
or a difference between the CRSP and Thomson vintages of 2004 and of today, cannot be settled
from outside the original files.
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