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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:10.1093/rfs/hhj012.

1 Summary

1.1 The Paper

Whited and Wu study whether external finance constraints are priced. They estimate an invest-
ment Euler equation by GMM on quarterly Compustat data from 1975 through 2001 and use the
fitted shadow value of external funds as an index. Monthly CRSP tests show that constrained
firms earn higher returns and that the constraints index absorbs the size effect.

1.2 Replication Findings

The Table 8 result replicates qualitatively. In Model 6 the financial constraints index carries a pos-
itive coefficient of 0.0152 with a time series t statistic of 2.10, against 0.0349 and t = 3.01 in the
paper. Size is insignificant once the index enters, which preserves the paper’s central conclusion,
although the replication point estimate is negative. Book to market stays positive and significant
while momentum is weaker. Extending the same test to 2002 through 2024 leaves the index co-
efficient positive but insignificant at 0.0057 with t = 0.72. The construction follows the paper’s
screens and measures industry sales growth from aggregate industry sales. Book assets remain a
documented proxy for the paper’s replacement value of total assets.

2 Data

Quarterly Compustat supplies the six Equation 13 inputs. The sample requires nonmissing cash
flow, dividend, debt, assets, and sales variables. It excludes utilities, financial firms, negative debt
records, acquisitions above 15 percent of assets, and firms with more than two consecutive neg-
ative sales growth quarters. The CRSP monthly stock file (crsp.msf) supplies returns and prior
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month market capitalization. Annual Compustat (comp.funda) and December CRSP market eq-
uity supply book to market, and the Fama French monthly factor file supplies the risk free return.
The historical CRSP/Compustat merged link table joins gvkey to PERMNO. The in sample Model
6 regression has 146,857 firm months, 4,065 stocks, and 315 months from October 1975 through
December 2001. The out of sample Model 6 regression has 54,838 firm months, 1,631 stocks, and
276 months from January 2002 through December 2024.

3 Methodology

The dependent variable is RETi,t − RFt. Each month a cross sectional OLS regression with an inter-
cept delivers one set of slopes, and the reported coefficient is the mean monthly slope. Its t statistic
equals that mean divided by the time series standard error of the monthly slopes. Size is lagged
market capitalization in billions, book to market follows Fama French timing, and momentum is
the mean return from months t − 7 through t − 2. Size divided by book to market forms the in-
teraction. The financial constraints index applies the published Equation 13 loadings to quarterly
inputs available after a four month reporting lag. Industry sales growth is year over year growth
in aggregate three digit SIC sales.

Key differences from the paper. The replication takes the published index loadings as cal-
ibration inputs and does not re-estimate the Table 1 GMM system. Book total assets proxy for
replacement value total assets because the paper refers the detailed algorithm to Whited (1992)
and the original constructed series is unavailable. The current WRDS history replaces the authors’
2002 data vintage, and the exact capital stock reconciliation tolerance is likewise unavailable.

4 Results

4.1 Table 8

Table 1: Fama MacBeth cross sectional regressions

Size B/M Momentum FC index

Model 1
Paper −0.0052 (−1.52)
Replication −0.0003 (−1.91)

Model 6
Paper 0.0002 (0.58) 0.0051 (6.12) 0.0277 (1.99) 0.0349 (3.01)
Replication −0.0007 (−0.81) 0.0080 (4.58) 0.0130 (0.63) 0.0152 (2.10)

N = 146,857 firm months. Stocks = 4,065. Months = 315.
No fixed effects. Time series standard errors of monthly slopes.

The index coefficient retains the paper’s positive sign and five percent significance. Book to mar-
ket also remains positive and significant. Momentum is positive but loses significance. The size
coefficient is negative and insignificant in Model 6. The size premium therefore disappears after
the index enters, but the point estimate does not reproduce the paper’s positive sign.
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4.2 Out of sample

Table 2: Model 6 in sample and out of sample

Size B/M Momentum FC index

1975 through 2001 −0.0007 (−0.81) 0.0080 (4.58) 0.0130 (0.63) 0.0152 (2.10)
2002 through 2024 −0.0000 (−0.08) 0.0007 (0.26) 0.0342 (1.47) 0.0057 (0.72)

OOS N = 54,838. Stocks = 1,631. Months = 276.
No fixed effects. Time series standard errors of monthly slopes.

The out of sample index coefficient remains positive but loses statistical significance. Book to
market and size are also insignificant. Momentum is larger but remains insignificant. The out of
sample result is therefore weakened rather than confirmed or reversed.
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