
Replication of “Book-to-Market Equity, Distress Risk, and Stock
Returns”

John M. Griffin and Michael L. Lemmon
Journal of Finance 57(5), 2317-2336, 2002

Replication Report
Does Empirical Finance Replicate? project

August 2026

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:10.1111/1540-6261.00497.

1 Summary

1.1 The Paper

Griffin and Lemmon (2002) ask how book-to-market equity (BE/ME) and financial distress risk
interact in explaining stock returns, with distress measured by Ohlson’s (1980) O-score. They sort
NYSE, AMEX, and Nasdaq nonfinancial stocks from July 1965 through June 1996 into 5 O-score
quintiles and 3 BE/ME groups. The high-minus-low BE/ME return spread is more than twice as
large in high-distress firms (14.44% per year) as in low-distress firms (3.87%). High O-score firms
with low BE/ME earn abnormally low returns (6.36% per year, below the risk-free rate), which the
paper reads as evidence for mispricing rather than a risk-based explanation of the value premium.

1.2 Replication Findings

Table II replicates qualitatively on the paper’s own window. The size-adjusted high-minus-low
BE/ME spread rises across O-score quintiles from 4.33% to 11.80%, against 3.87% to 14.44% in
the paper, and the paper’s most striking cell, low BE/ME firms in the highest O-score quintile,
comes out at 6.83% against the published 6.36%. The high-minus-low O-score spread inside the
low BE/ME group is −6.86% (t= −3.32) versus the paper’s −6.92% (p= 0.001). We fall short on
the size of the spread in the top two quintiles. That gap sits in the high-BE/ME column (18.64%
vs 20.80% size-adjusted in the top quintile), not in the low-BE/ME cell that carries the paper’s
argument.
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2 Data

The replication draws on the CRSP monthly stock file (crsp.msf), the CRSP names file (crsp.
msenames), and CRSP delisting returns (crsp.msedelist), together with Compustat annual fun-
damentals (comp.funda) and the CRSP/Compustat merged link table. We keep common shares
(shrcd 10/11) on NYSE, AMEX, and Nasdaq (exchcd 1/2/3), exclude financials (SIC 6000–6999),
and require nonnegative book equity. The sort universe holds 92,910 firm-years over the 31 for-
mation years.

Firms per year per portfolio, on the paper’s size-adjusted basis (the average of the small and
large groups), run 122/126/52 in the lowest O-score quintile and 118/93/89 in the highest, against
the paper’s 105/108/43 and 104/76/76. Our portfolios therefore hold about 15% more firms, with
the paper’s distinctive feature intact, namely more low-BE/ME than high-BE/ME firms inside the
high-distress quintile.

3 Methodology

Stocks are sorted each June on BE/ME (30th/70th percentile breakpoints → L/M/H), O-score
(quintiles), and June market capitalization (median → S/B), independently, with breakpoints from
all sample securities. BE/ME is book equity of the fiscal year ending in calendar year t− 1 divided
by market equity at the end of December t − 1, following Fama and French (1992), which the
paper says it follows. June market equity is the size variable and the value weight. Returns are
value-weighted, July of year t through June of t + 1, and adjusted for delisting bias following
Shumway (1997), who substitutes −30% for performance delistings with missing dlret. Size-
adjusted returns are the simple average of the small and large time series. Statistical significance
is a two-sided t-test on the time series of monthly long-short portfolio returns (372 months), as in
the paper’s Table II note.

O-score uses Ohlson’s coefficients exactly as printed in the paper’s footnote 5. Book equity is
the Fama and French definition, seq− ps+ txditc. Funds from operations is proxied by ib+ dp,
because the paper does not name Compustat items and oancf does not exist before 1988.

Known differences from the paper. (1) Compustat’s current vintage carries restatements and
back-filled coverage relative to the late-1990s tapes, which moves marginal firms across O-score
quintiles. (2) The paper does not state its book-equity or funds-from-operations definitions, so
both are inferred. (3) Portfolio counts are about 15% larger than the paper’s.
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4 Results

4.1 Table II: Average Annual Returns by O-score and BE/ME

Table 1: Size-Adjusted Annual Value-Weighted Buy-and-Hold Returns (%), July 1965 – June 1996.
Replication p-values from the monthly long-short time series; paper p-values as printed in Table
II.

Replication Paper

O-score L M H H–L (p) L M H H–L (p)

L 13.69 15.69 18.02 4.33 (0.022) 13.28 15.76 17.15 3.87 (0.068)
2 14.55 17.99 18.98 4.42 (0.020) 15.58 17.33 18.83 3.25 (0.022)
3 13.37 16.90 18.71 5.34 (0.006) 13.05 17.38 18.54 5.49 (0.000)
4 13.19 15.40 20.94 7.75 (0.000) 11.61 16.80 22.23 10.62 (0.000)
H 6.83 16.54 18.64 11.80 (0.000) 6.36 15.98 20.80 14.44 (0.000)

Ret(H–L) −6.86 0.84 0.61 −6.92 0.22 3.65
(p-value) (0.001) (0.867) (0.955) (0.001) (0.963) (0.088)

Table 2: High-Minus-Low BE/ME Spread by Size Group (%), with p-values

Small firms Large firms

O-score Replication Paper Replication Paper

L 5.42 (0.039) 4.32 (0.189) 3.30 (0.151) 3.42 (0.205)
2 6.84 (0.008) 3.84 (0.094) 1.93 (0.312) 2.65 (0.115)
3 7.66 (0.002) 8.08 (0.000) 3.05 (0.129) 3.14 (0.110)
4 8.24 (0.001) 9.52 (0.008) 7.03 (0.004) 11.71 (0.001)
H 13.41 (0.000) 13.56 (0.000) 10.33 (0.009) 15.33 (0.000)

The paper’s two central facts reproduce. First, the BE/ME premium widens with distress, from
4.33% in the lowest O-score quintile to 11.80% in the highest, the latter significant at any conven-
tional level. Second, low BE/ME firms in the highest O-score quintile earn 6.83% per year, the
lowest of the fifteen cells and close to the paper’s 6.36%, so the negative high-minus-low O-score
spread within low BE/ME (−6.86%) is essentially the published value. Both size groups show the
same ordering, and among small firms the top-quintile spread of 13.41% is nearly identical to the
paper’s 13.56%.

Two differences are worth stating plainly. The spread in quintile 4 (7.75% vs 10.62%) and quin-
tile 5 (11.80% vs 14.44%) is smaller than published, and in both cases the shortfall comes from
the high-BE/ME portfolio rather than the low-BE/ME one. Our lowest-quintile spread is also
significant (p= 0.022) where the paper reports p= 0.068, so the contrast between the extremes
is sharper in the paper than here. Since portfolio counts track the paper closely, the natural sus-
pects are vintage-driven changes in O-score inputs and the unstated book-equity and funds-from-
operations definitions.
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4.2 Out-of-Sample: July 1996 – June 2024

Table 3: Size-Adjusted Annual Returns (%), formation years 1996–2023 (336 months)

O-score L M H H–L (p)

L 11.96 11.74 10.75 −1.21 (0.702)
2 11.43 13.31 14.90 3.47 (0.255)
3 13.23 12.35 14.84 1.61 (0.806)
4 9.15 12.55 16.46 7.30 (0.082)
H 6.08 12.48 18.80 12.72 (0.121)

The result is weakened out of sample. Its shape survives, in that the spread is far larger in the two
high-distress quintiles than in the low ones, and low BE/ME firms with high O-score are again
the worst-performing cell at 6.08% per year. But the size-adjusted high-distress spread of 12.72%
is no longer statistically significant (p= 0.121), the monotonicity across the middle quintiles is
broken, and the effect now lives entirely among small firms (12.32%, p= 0.007) rather than large
ones (9.44%, p= 0.568). That split is consistent with the paper’s own information-asymmetry in-
terpretation, but the aggregate finding would not have been publishable on post-1996 data alone.
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