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This report was generated autonomously by an Al replication pipeline for the “Does Empirical Finance Repli-
cate?” 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/hht047.

1 Summary

1.1 The Paper

Gormley and Matsa study how researchers should control for unobserved group heterogeneity. They
show analytically that adjusting the dependent variable for its group mean (AdjY) and adding the group
mean of the dependent variable as a control (AvgE) generally produce inconsistent estimates, and they
recommend fixed effects instead. Finance examples illustrate the point. The target of this replication
is Table 2, a Compustat capital-structure regression over 1950-2010 that compares OLS, adjusted-Y,
average-effects, and firm fixed effects. Its headline illustration is the return-on-assets row: AdjY and
AvgE return positive coefficients where OLS and fixed effects return negative ones, so a researcher rely-
ing on either transformation would read the sign of the profitability-leverage relation backwards.

1.2 Replication Findings

The replication is partial. The sample has 187,373 firm-years and 16,023 firms, compared with the pa-
per’s 166,974 observations. Fixed assets, size, and the Z-score reproduce the paper’s signs, significance,
and magnitudes in all four columns, and market-to-book reproduces them in three of four. The paper’s
ROA sign reversal appears: adjusted-Y and average-effects estimates are positive and significant at 0.028
and 0.023, against the paper’s 0.051 and 0.039. The OLS and fixed-effects ROA estimates come out near
zero and insignificant at 0.008 and —0.003, where the paper reports —0.015 and —0.028, both significant.
An out-of-sample test over 2011-2025 returns negative and mostly insignificant ROA coefficients in all
four columns, so it does not confirm the reversal.



2 Defining ROA

Gormley and Matsa never define ROA for Table 2. The paper’s one explicit ROA definition, “income
before extraordinary items/total assets,” appears in the note to Table 3 and belongs to the executive-
compensation application, which uses a different sample and a different dependent variable, so it does
not carry over.

Table 2 estimates the five-control leverage specification of Rajan and Zingales (1995), in which prof-
itability is operating income before depreciation over assets. Lemmon, Roberts, and Zender (2008) use
the same measure. Matsa (2010), which runs this exact control set and cites Rajan and Zingales for
it, reports ROA moments of mean 0.099, standard deviation 0.101, and median 0.109. Income before
extraordinary items over assets averages 0.038 on a comparable Compustat sample, while operating in-
come before depreciation over assets averages 0.139, so the published moments rule out the bottom-line
measure. This replication therefore measures ROA as oibdp/at.

The choice decides the illustration. Measuring ROA as income before extraordinary items over total
assets (Compustat ib/at) gives ROA coefficients of —0.059, —0.032, —0.038, and —0.042 across the four
columns, reversing none of the signs and missing the paper’s central illustration entirely. Nothing else
in the specification turns on it. Every other construction choice, filter, and estimator is the same under
either measure, so the ROA row is the only part of the table that moves.

3 Data

The paper uses Compustat annual fundamentals for 1950-2010, and the replication draws on the same
source, comp . funda. The sample keeps standard industrial, consolidated, domestic, U.S.-domiciled firm-
years. It excludes financial firms with SIC 6000-6999 and regulated utilities with SIC 4900-4999, and it
requires positive assets, positive sales, and complete regression variables. Table 2 needs no CRSP merge
and no outside dataset. The replication requests the paper’s full period, but the current Compustat
vintage holds no complete observations before 1961 because the required retained-earnings, common-
equity, and price fields are almost entirely unavailable. The effective 1961-2010 panel contains 187,373
tirm-years and 16,023 firms.

4 Methodology

The dependent variable is book leverage, defined as (ditt + dic)/at. The regressors are fixed assets
over assets (ppent/at), log sales, return on assets, modified Altman Z-score, and market-to-book assets.
ROA is 0ibdp/at. The modified Z-score is (3.3pi + sale 4+ 1.4re + 1.2(act — Ict)) /at, and market-to-book
is (at — ceq + prec_f x csho)/at. All regression variables are winsorized at the 1st and 99th percentiles.

The four columns follow the paper. OLS regresses leverage on the raw regressors. Adjusted-Y sub-
tracts each firm’s mean leverage, excluding the observation itself, from leverage and regresses the ad-
justed dependent variable on the raw regressors. Average-effects adds that leave-one-out firm mean
leverage as a control. FE estimates firm fixed effects. Standard errors are clustered by firm in every
column.

Key differences from the paper. The paper states no accounting formulas at all for Table 2, so ROA,
the standard Compustat filters, U.S. domicile, the utility SIC exclusion, market-to-book assets, and the
modified Altman Z-score are inferred here. Coverage in the current Compustat vintage also differs from
the vintage the paper used. It yields a complete-case sample 12.2% larger overall but no complete cases
before 1961.



5 Results

5.1 Table 2 Replication

Table 1: Paper and Replication Coefficients with t-statistics

OLS AdjY AvgE FE
Variable Paper Ours Paper Ours Paper Ours Paper Ours
Fixed assets/assets  .270 (33.75) 270 (42.76)  .066 (16.50) .047 (17.07)  .103 (25.75) 101 (29.97) 248 (17.71) .255 (23.01)
Ln(sales) .011 (11.00) 012 (18.41) 011 (-) .010 (28.47) 011 (-) 011 (29.72) .017 (17.00) .017 (15.76)
Return on assets -.015 (-3.00) .008 (0.78)  .051 (12.75) .028 (4.09) .039 (9.75) .023(3.26)  -.028(-5.60)  -.003 (-0.38)
Z-score -017 (=)  -.020(-27.83) -010(-) -.011 (-25.60) -011(-) -.013(-26.55) -.017(-17.00)  -.020 (-31.35)
Market-to-book -006 (-)  -.004 (-5.52) -004(-)  -.004 (-7.54) -004(-)  -.004(-7.73) -.003 (-) .002 (2.53)
Observations 166,974 187,373 166,974 187,373 166,974 187,373 166,974 187,373

Notes: Each coefficient is followed by its t-statistic in parentheses. Paper coefficients and standard errors are from Table 2. A double dash
marks paper t-statistics that cannot be reconstructed because the published standard error is 0.000. Standard errors are clustered by firm in
both tables. The fixed-effects column includes firm fixed effects. Every regression has 187,373 observations and 16,023 firms in the replication.

Four of the five rows reproduce well. Fixed assets come in at 0.270 against the paper’s 0.270 under OLS
and 0.255 against 0.248 under fixed effects, with the AdjY estimate the weakest match at 0.047 against
0.066. Size is essentially exact in every column. The Z-score is within 0.003 everywhere and matches the
paper’s pattern of AdjY and AvgE estimates roughly 40% smaller in magnitude than the FE estimate.
Market-to-book matches in the first three columns and flips to 4-0.002 under fixed effects, where the
paper reports —0.003.

The ROA row reproduces the paper’s qualitative point without reproducing its magnitudes.
Adjusted-Y and average-effects estimates are positive and significant, at 0.028 (t = 4.09) and 0.023 (t =
3.26) against the paper’s 0.051 and 0.039. This is the reversal the paper builds its illustration on: two
transformations that are supposed to absorb firm heterogeneity deliver a positive profitability-leverage
relation. The other side of the contrast is weaker here than in the paper. OLS gives 0.008 (t = 0.78) where
the paper gives —0.015 (t = —3.00), and fixed effects give —0.003 (t = —0.38) where the paper gives
—0.028 (t = —5.60). The replication’s OLS and FE estimates are therefore indistinguishable from zero
rather than significantly negative, and the AdjY-versus-FE gap that the paper reports as a sign reversal
appears here as a significant positive estimate against an insignificant one.

5.2 ROA Definition Diagnostics

Because the paper leaves ROA undefined, the diagnostic script diagnose-roa.py constructs the full
panel once per candidate definition and scores each against all twenty published coefficients. The file
roa-diagnostics.txt reports 24 such constructions. The ib/at definition ranks 21st on the ROA row,
matching 2 of 4 signs with a mean absolute gap of 0.055. Operating income before depreciation over
assets matches 3 of 4 signs and halves the gap to 0.022, and it halves the mean absolute gap across all
twenty coefficients from 0.013 to 0.007.

One further variant fits better still. Scaling operating income by beginning-of-period assets,
oibdp/at (t--1), matches all four ROA signs with a mean absolute gap of 0.009, giving —0.007, 0.041,
0.031, and —0.036 against the paper’s —0.015, 0.051, 0.039, and —0.028. The numerator barely matters
once the denominator is lagged: operating income after depreciation and EBIT over lagged assets both
give 0.040 and 0.031 for AdjY and AvgE. Holding the sample fixed at the observations where a lag exists
isolates the denominator as the driver rather than the sample change. The mechanism is plausible,
since leverage and contemporaneous ROA share the denominator at, and firms whose assets collapse
get a mechanically large leverage ratio and a mechanically large negative ROA at the same time. This



replication does not adopt the variant, because nothing in Gormley and Matsa, in Rajan and Zingales, or
in Matsa (2010) scales profitability by lagged assets, and choosing it would mean selecting a definition
on its fit to the target table. It appears here as evidence about where the residual gap comes from.

5.3 Out-of-Sample Test

The out-of-sample test applies the same specification to fiscal years 2011-2025, using 44,164 observations
and 5,565 firms. Fixed assets, size, and the Z-score remain significant with the paper’s signs in all four
columns. ROA is negative in every column and insignificant in three of four, at —0.049 (OLS), —0.026
(AdjY), —0.036 (AvgE), and —0.040 (FE). The AdjY and AvgE reversal that holds in sample therefore
does not hold in the recent period, and the out-of-sample estimates do not confirm the paper’s Table 2
pattern.

6 Conclusion

The replication is partial. With profitability measured as operating income before depreciation over as-
sets, four of the five rows of Table 2 reproduce closely and the paper’s headline ROA reversal appears in
the adjusted-Y and average-effects columns. The OLS and fixed-effects ROA estimates are the remaining
gap: both carry the paper’s message only weakly, being statistically indistinguishable from zero rather
than significantly negative. Nothing in the exercise casts doubt on the paper’s analytical result, which
is that the AdjY and AvgE transformations do not remove correlated unobserved heterogeneity while
the fixed-effects transformation does. What the exercise shows is how much of the published empirical
illustration rides on a variable the paper never defines.



