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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:10.1016/j.jfineco.2004.08.008.

1 Summary

1.1 The Paper

Nagel asks why cross-sectional return anomalies survive arbitrage. His answer is that short-sale
constraints bind hardest where institutional ownership is low, because institutions supply most
stock loans and because low ownership signals a thin base of sophisticated sellers. Using Thom-
son 13F ownership over 1980–2003, he sorts stocks on residual institutional ownership, meaning
ownership purged of size through a cross-sectional regression, and intersects these sorts with four
return predictors: market-to-book, analyst forecast dispersion, turnover, and volatility. Anomaly
spreads concentrate in the lowest-ownership quintile and appear only on the short side. The
value premium reaches 1.47% per month among low-ownership stocks against 0.47% among high-
ownership stocks, and growth stocks drive the gap, their returns rising from near zero to roughly
one percent as ownership rises.

1.2 Replication Findings

The in-sample replication is near-exact. The market-to-book three-factor alpha spread in the
lowest-ownership quintile is 1.08% per month (t = 5.29) against the paper’s 1.09% (t = 4.13),
and it collapses to −0.02% in the highest quintile against 0.07%. The growth-stock short-side gra-
dient reproduces as well, running from −0.15% to 1.03% across ownership quintiles against the
paper’s 0.01% to 1.06%. The turnover and volatility panels match within roughly one tenth of a
percent per month. Out of sample over 2004–2024 the risk-adjusted mechanism holds, with three-
factor alpha spreads remaining monotone and significant in the low-ownership quintile (0.83%
for market-to-book, t = 4.61), while the raw-return spreads weaken as the value premium itself
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fades. The sorts depend on two unit conventions, market equity in thousands against book equity
in millions and CRSP monthly volume in hundreds of shares, and both were checked against the
paper’s Table 1 before any sort was interpreted.

2 Data

Returns, volume, and shares outstanding come from the CRSP monthly stock file (crsp.msf) for
NYSE, Amex, and Nasdaq common stocks (shrcd 10/11), with the Shumway delisting adjustment
(−30% for performance-related delistings when the delisting return is missing). Institutional own-
ership comes from Thomson 13F holdings (tfn.s34type3), summed by stock and quarter and
divided by shares outstanding, with stocks lacking filings set to zero ownership. Holdings run
through 2024Q4, so ownership, and hence the sorting variable, is populated across the out-of-
sample years. Book equity is common equity plus deferred taxes from Compustat annual fun-
damentals (comp.funda), linked to CRSP through the CRSP/Compustat merged link history. The
market, size, and value factors are Ken French’s. Identifiers are PERMNO throughout, with gvkey-
to-PERMNO from the merged link table and historical NCUSIP for the 13F merge.

The sample keeps stocks above the 20th NYSE/Amex size percentile each quarter, leaving
about 3,620 eligible stocks per quarter against the paper’s roughly 3,499 for ownership. Summary
statistics match the paper. Mean ownership is 0.357 against 0.34, mean turnover 0.068 against
0.07, mean volatility 0.130 against 0.13, and mean log size 12.51 against 12.45. CRSP monthly
volume is reported in hundreds of shares, so turnover equals volume divided by ten times shares
outstanding in thousands. Market-to-book is available for 3,163 firms per quarter against the
paper’s 2,244, and mean log market-to-book is 0.78 against 1.00, because modern Compustat and
link-table coverage of the CRSP universe (about 87% of eligible stocks) is far broader than the 2004
vintage’s (about 64%). The additional firms are smaller and cheaper. Analyst dispersion (Panel C)
needs an IBES build and is omitted.

3 Methodology

Residual institutional ownership is the residual from a quarterly cross-sectional regression

logit(INSTi,t) = at + bt log SZi,t + ct(log SZi,t)
2 + ε i,t, RIi,t = ε i,t,

with INST clipped to [10−4, 1 − 10−4] and the regression estimated on the whole CRSP cross-
section. The average coefficients, −25.45, 3.18, and −0.097, reproduce the paper’s −23.66, 2.89,
and −0.09. Restricting the regression to stocks above the size screen instead gives −29.71, 3.92,
and −0.128, so the paper’s printed coefficients settle the choice.

At the end of each quarter t stocks are sorted into five RI groups using RIt−2 and, indepen-
dently, into five groups by a predictor measured at t (market-to-book, turnover, or volatility),
giving 25 cells. Each cell is held for twelve months with overlapping quarterly cohorts, so each
calendar-month return averages the equally weighted returns of the four active cohorts. For each
RI quintile the table reports the low-minus-high predictor spread (P1−P5), its raw mean with
Newey-West twelve-lag t-statistics, and CAPM and three-factor alphas.

Key differences from the paper. Analyst dispersion (Panel C) is not run. Quintile breakpoints
use the eligible sample rather than NYSE breakpoints, which does not affect the results. Newey-
West uses twelve lags for the overlapping raw returns. Alphas use OLS t-statistics, matching the
paper’s larger alpha t-values.
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4 Results

4.1 Table 2 Panel B, market-to-book (in sample)

Table 1 reports the market-to-book results. The value premium concentrates in the lowest-ownership
quintile exactly as the paper finds. The raw P1−P5 spread is 1.61% (t = 4.20) in RI1 against the
paper’s 1.47% (t = 4.07) and 0.51% in RI5 against 0.47%. The three-factor alpha spread is 1.08%
(t = 5.29) in RI1 against 1.09% (t = 4.13) and vanishes in RI5. The RI5−RI1 difference in the
spread is −1.10% (t = 5.53) against −1.00% (t = 3.80). Growth stocks (P5) carry the effect, their
raw return rising from −0.15% in RI1 to 1.03% in RI5, against the paper’s 0.01% to 1.06%.

Table 1: Market-to-book spread (P1−P5, low minus high), %/month, by residual institutional
ownership quintile. Replication vs paper Table 2 Panel B. t in parentheses.

RI1 RI2 RI3 RI4 RI5

P1−P5 raw Repl. 1.61 (4.20) 0.81 (2.26) 0.78 (2.29) 0.61 (1.87) 0.51 (1.41)
Paper 1.47 (4.07) 0.67 (2.20) 0.60 (2.15) 0.50 (1.76) 0.47 (1.58)

P1−P5 FF3α Repl. 1.08 (5.29) 0.17 (1.04) 0.18 (1.18) −0.01 (0.07) −0.02 (0.14)
Paper 1.09 (4.13) 0.19 (0.90) 0.02 (0.11) 0.08 (0.35) 0.07 (0.27)

Growth P5 raw Repl. −0.15 0.68 0.81 0.88 1.03
Paper 0.01 0.76 0.96 0.92 1.06

EW, 12-month overlapping holding. RI5−RI1 of (P1−P5): −1.10 (5.53) vs paper −1.00 (3.80). 279 months, ≈3,620
stocks/qtr.

4.2 Table 2 Panels D and E, turnover and volatility (in sample)

Table 2 shows the turnover and volatility panels. Both reproduce the concentration in low owner-
ship. Turnover gives a raw P1−P5 spread of 1.13% in RI1 against 1.12% and 0.44% in RI5 against
0.43%, with RI5−RI1 of −0.69% (t = 1.77) against −0.70% (t = 1.99). Volatility gives 1.41% in RI1
and 0.39% in RI5, with RI5−RI1 of −1.02% (t = 3.93) against the paper’s −0.86% (t = 3.07).

Table 2: Turnover and volatility spreads (P1−P5 raw), %/month, by RI quintile. Replication vs
paper Table 2 Panels D, E. t in parentheses.

RI1 RI2 RI3 RI4 RI5

TURN Repl. 1.13 (2.06) 0.90 (2.15) 0.62 (1.74) 0.56 (1.92) 0.44 (1.73)
Paper 1.12 (2.16) 0.87 (2.25) 0.53 (1.77) 0.51 (1.87) 0.43 (1.67)

VOL Repl. 1.41 (2.39) 0.96 (1.79) 0.70 (1.48) 0.54 (1.23) 0.39 (0.92)
Paper 1.31 (2.31) 0.95 (1.86) 0.67 (1.50) 0.47 (1.16) 0.45 (1.22)

RI5−RI1 of (P1−P5): TURN −0.69 (1.77) vs −0.70 (1.99); VOL −1.02 (3.93) vs −0.86 (3.07).

4.3 Out-of-sample, 2004–2024

Table 3 reports the out-of-sample three-factor alpha spreads. The mechanism survives on a risk-
adjusted basis. Low-ownership alpha spreads stay large and significant for every predictor (market-
to-book 0.83%, t = 4.61; turnover 1.15%, t = 4.10; volatility 1.16%, t = 4.31) and decay to between
0.1% and 0.3% at high ownership. Volatility remains significant even in raw returns, with an
RI5−RI1 spread of −0.82% (t = 3.45). The raw market-to-book spread weakens, its RI5−RI1
falling to −0.34% and turning insignificant, because the value premium itself faded after 2003.
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The concentration of mispricing among low-ownership stocks therefore persists in risk-adjusted
returns while raw anomaly magnitudes shrink.

Table 3: Out-of-sample three-factor alpha spreads (P1−P5 FF3α), %/month, by RI quintile, 2004–
2024. t in parentheses.

Predictor RI1 RI2 RI3 RI4 RI5

M/B 0.83 (4.61) 0.47 (3.29) 0.08 (0.59) 0.01 (0.04) 0.13 (0.59)
TURN 1.15 (4.10) 0.51 (2.21) 0.49 (2.47) 0.50 (2.63) 0.26 (1.14)
VOL 1.16 (4.31) 0.64 (2.89) 0.49 (2.47) 0.39 (2.14) 0.15 (0.61)

249 months, ≈2,679 eligible stocks/qtr. Raw RI5−RI1: M/B −0.34 (ns), TURN −0.55 (ns), VOL −0.82 (3.45).
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