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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-
6261.2004.00650.x.

1 Summary

1.1 The Paper

Vassalou and Xing (2004) ask whether the Fama-French size effect is a proxy for default risk. For
CRSP stocks with Compustat debt data they compute monthly default likelihood indicators (DLI)
from Merton’s (1974) structural model, covering January 1971 to December 1999. Their Table IV
sorts those stocks sequentially on DLI and then on size into a 5 x 5 grid. The size effect concen-
trates in the highest-default-risk quintile, where the small minus big spread is 3.8208 percentage
points per month with a t-statistic of 9.5953.

1.2 Replication Findings

The in-sample replication qualitatively confirms the central finding. The High DLI Small-Big
spread is 4.0267 percentage points per month (t = 8.8811), compared with the paper’s 3.8208
(t = 9.5953), and the remaining spreads are much smaller. The sample is 35-57% larger than the
paper’s because the modern WRDS vintage covers the earlier decades more broadly. The pattern
weakens out of sample. Over 2000-2024 the High DLI spread falls to 1.0037 (t = 1.8967), so it is
no longer significant at 5%.

2 Data

The replication draws on six WRDS tables plus one external series. The CRSP Daily Stock File
(crsp.dsf) provides daily prices and shares outstanding for computing Merton-model equity val-
ues, and the CRSP Monthly Stock File (crsp.msf) provides the monthly returns used in the port-
folio calculations. The CRSP msenames table identifies common stocks (share codes 10 and 11).



The CRSP msedelist table supplies delisting returns, with default delistings set to —100%. Com-
pustat Annual Fundamentals (comp.funda) provides short-term debt (dlc), long-term debt (dltt),
and the book equity components (seq, ceq, pstk, txditc). The CRSP/Compustat merged link table
(crsp.ccmxpf_Inkhist) maps gvkey to permno using link types LU and LC with link primacy P and
C. The one-year Treasury rate comes from the FRED GS1 series and serves as the risk-free rate in
the Merton model.

The in-sample period runs from January 1971 to December 1999 and contains 1,499,749 firm-
months and 15,287 firms. Annual firm counts range from 2,010 to 6,407, where the paper reports
1,355 to 4,250, because the modern WRDS vintage has broader historical coverage. The out-of-
sample period runs from January 2000 to November 2024 and contains 1,155,205 firm-months and
11,563 firms.

We do not use the Ibbotson default spread. It appears only in the paper’s Table II and is not
needed for the core double-sort results.

3 Methodology

The Merton (1974) structural model treats equity as a call option on firm assets. For each firm-
month, we iteratively solve for asset value V4 and asset volatility o4 using daily equity values over
a trailing 12-month window and Black-Scholes pricing. Debt is defined as X = dlc + 0.5 x dltt.
The convergence tolerance is 10~%. Distance to default is
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and the default likelihood indicator is DLI = ®(—DD), where ® is the standard normal CDF.

At each month-end, we sort stocks into five DLI quintiles (quintile 1 is highest default risk).
Within each DLI quintile, we sort into five size quintiles (quintile 1 is smallest). We then compute
equally weighted average next-month returns for each of the 25 portfolios and report their time-
series averages with Newey-West t-statistics using automatically selected lag lengths. Debt enters
DLI after four months, book equity enters BM after six months, and bankruptcy and liquidation
delistings receive the paper’s zero recovery.

Three differences from the paper remain. The sample has 35-57% more firms because the
modern WRDS vintage has expanded pre-2000 coverage. We take the one-year Treasury rate from
the FRED GS1 series, while the paper names Federal Reserve Board Statistics. The book-equity
construction follows the standard Fama-French recipe because the paper does not identify its
Compustat items.

4 Results

4.1 In-Sample Replication (Table IV)

Table 1 presents the 5 x 5 double-sort results for the in-sample period (1971-1999), with our es-
timates and the paper’s values shown side by side. Columns report equally weighted average
monthly returns in percent for each size quintile, the Small-Big spread (5-B), and its Newey—West
t-statistic.



Table 1: In-Sample Double Sort: DLI Quintiles x Size Quintiles (1971-1999)

Size Quintile

DLI Quintile Source Smalll 2 3 4 Bigb S-B t
High DLI1  Ours 415 1.07 039 —-010 013 4.03 (8.88)
Paper 463 172 111 078 080 3.82 (9.60)
DLI2 Ours 1.65 095 090 1.05 1.09 057 (2.25)
Paper 153 123 1.09 123 129 025 (1.05)
DLI3 Ours 142 121 120 127 121 021 (0.95)
Paper 147 146 1.30 1.33 1.40 0.07 (0.35)
DLI4 Ours 129 126 1.38 1.33 113 0.16 (0.79)
Paper 1.30 140 147 1.34 129 0.00 (0.01)
Low DLI5 Ours 141 142 145 124 125 016 (0.81)
Paper 128 122 120 1.05 113 015 (0.57)
Whole Ours 1.84 085 1.02 126 120 0.64 (2.07)
Paper 212 116 1.20 128 122 090 (3.21)

Equally weighted average monthly returns in percentage points. Newey—-West ¢-statistics appear in parentheses. The
replication has 1,499,749 firm-months and 15,287 firms. The paper reports annual stock counts rather than one
table-level observation count.

The key finding replicates. The High DLI spread is 4.0267 compared with the paper’s 3.8208.
Their t-statistics are 8.8811 and 9.5953. DLI quintiles 3 through 5 have small and insignificant
spreads in both samples. DLI2 is significant in the replication at 0.5668 (t = 2.2547), while the
paper reports 0.2468 (t = 1.0464). The expanded modern cross-section likely contributes to that
difference. The whole-sample spread is significant in both cases at 0.6399 (t = 2.0670) and 0.8969
(t = 3.2146).

4.2 Out-of-Sample Test (2000-2024)

Table 2 reports the same 5 x 5 double sort for the out-of-sample period from January 2000 to
November 2024.

Table 2: Out-of-Sample Double Sort: DLI Quintiles x Size Quintiles (2000-2024)

Size Quintile

DLI Quintile Small1 2 3 4 Bigb S-B t
High DLI1 1.68 —-0.10 0.02 075 0.67 1.00 (1.90)
DLI2 0.92 091 073 099 0.82 0.10 (0.31)
DLI3 1.21 094 095 1.00 0.97 0.24 (0.90)
DLI4 1.16 096 1.04 0.88 091 0.24 (1.15)
Low DLI5 1.18 1.19 092 098 0.83 0.35 (2.02)
Whole 0.82 0.88 095 09 089 —0.06 (—0.18)

Equally weighted average monthly returns in percentage points. Newey-West t-statistics appear in parentheses. The
out-of-sample sample has 1,155,205 firm-months and 11,563 firms.

The qualitative pattern weakens out of sample. The High DLI quintile still has the largest
spread at 1.0037, but its t-statistic of 1.8967 falls below the 5% threshold. The whole-sample size



effect vanishes at —0.0644 (t = —0.1826). The sign of the high-DLI premium persists, while its
magnitude and significance decline.



