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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/S0304-
405X(02)00252-0.

1 Summary

1.1 The Paper

Frank and Goyal (2003, JFE 67) test the pecking order theory of corporate leverage on a broad
cross-section of publicly traded American firms over 1971–1998. Following Shyam-Sunder and
Myers (1999), they regress net debt issues on the firm’s financing deficit, a specification in which
the pecking order predicts a unit slope. Using Compustat funds-flow data, they estimate a slope
of 0.75 in a balanced panel of 768 firms and only 0.28 in the full unbalanced sample. The pecking
order works best for large firms in the 1970s and 1980s, and it weakens dramatically once small
firms or 1990s data enter the sample. The financing deficit also fails to displace conventional
leverage factors such as tangibility, market-to-book, size, and profitability in nested specifications.

1.2 Replication Findings

The headline result replicates closely. In the no-gap balanced panel for 1971–1989, the net-debt-on-
deficit slope is 0.734 (SE 0.004) against the paper’s 0.748 (SE 0.004), with R2 = 0.696 against 0.708
and N = 14,307 against 14,592. All six specifications match closely in sign, significance, slope,
sample size, and explanatory power. Out of sample over 1999–2025, the no-gap slope falls to 0.258
and the gaps-allowed slope to 0.092, which confirms the paper’s argument that pecking-order
support weakens over time.

2 Data

The replication draws on Compustat North America annual fundamentals (comp.funda) and the
Compustat company header file (comp.names). The sample period is 1971–1998 for the paper
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build and 1999–2025 for the out-of-sample test, with one prior year loaded only to support lags.
The universe is U.S. industrial firms (indfmt = INDL, datafmt = STD, consol = C, popsrc = D).
Filters follow Section 3 of the paper, which excludes financial firms, regulated utilities, major-
merger observations, format codes 4–6, and observations whose denominators are unavailable or
nonpositive. Historical sich is supplemented with header SIC. Only paper-designated fields are
recoded to zero. Each scaled variable is trimmed independently at its 0.5%/99.5% tails, which
matches the extrema printed in Table 9 of the paper.

The final 1971–1989 headline samples have 89,631 firm-years with gaps allowed and 14,307
firm-years across 753 firms with no gaps. The paper reports 89,883 and 14,592 (768 firms). Dollar
amounts are not separately deflated to 1992 dollars, because each regression divides contempora-
neous flows and the denominator by the same price index, which leaves the ratios unchanged.

3 Methodology

The dependent variables are (1) net long-term debt issued = dltis − dltr (#111 − #114), (2) gross
long-term debt issued = dltis, and (3) the exactly adjacent fiscal-year change in dltt/net assets.
The single regressor is the financing deficit

DEF = DIV + I + ∆W − C,

where DIV = dv, I is investment, ∆W is the change in working capital, and C is internal cash flow
after interest and taxes. Each component follows a different formula depending on the Compustat
scf format code (1–3 versus 7), exactly as documented in the Table 2 footnotes of the paper. All
variables are scaled by net assets.

The estimator is pooled OLS with classical (homoskedastic) standard errors and no fixed ef-
fects. The in-sample period is 1971–1989 and the out-of-sample period is 1999–2025. Panel A
imposes a common complete-period requirement across all Table 3 variables, while Panel B esti-
mates each column on its own available observations.

Remaining differences from the paper. The no-gap sample contains 753 firms against the pa-
per’s 768, a difference consistent with small changes in Compustat vintage. The paper does not
specify which Compustat SIC field it used, nor does it identify a non-classical covariance estima-
tor, so the replication documents its header-SIC fallback and uses classical pooled-OLS standard
errors.

4 Results

4.1 Pecking Order Test (Table 3)

Table 1 compares the in-sample replication to the paper. The no-gap headline coefficient is 0.734
against 0.748, and its R2 is 0.696 against 0.708. In the gaps-allowed panel, the three slopes are
0.284, 0.268, and 0.146, nearly identical to 0.283, 0.267, and 0.147 in the paper. The relative ordering
across columns and panels matches exactly. Apparent pecking-order support is much stronger in
the continuously reporting sample than in the broad population, while every slope remains far
below the theoretical value of one.
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Table 1: Table 3 replication. Pecking order tests, 1971–1989. All regressions are pooled OLS;
standard errors in parentheses are classical.

Net Debt Issued Gross Debt Issued ∆ Debt Ratio

Paper Repl. Paper Repl. Paper Repl.

Panel A: no gaps permitted
Financing deficit 0.748 0.734 0.601 0.568 0.426 0.398

(0.004) (0.004) (0.008) (0.008) (0.006) (0.006)
R2 0.708 0.696 0.296 0.276 0.270 0.246
N 14,592 14,307 14,592 14,307 14,592 14,307

Panel B: gaps permitted
Financing deficit 0.283 0.284 0.267 0.268 0.147 0.146

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
R2 0.265 0.265 0.159 0.159 0.055 0.055
N 89,883 89,631 89,735 89,473 83,463 82,982

The coefficients differ from one, the pecking order’s prediction, in every cell of every panel,
and the gap is wider when the panel is unbalanced. The replication preserves this pattern. The
headline disconfirmation of the strict pecking order survives.

4.2 Out-of-sample test (1999–2025)

Table 2 reports the same regression specifications for 1999–2025. The no-gap net-debt slope is 0.258
(SE 0.005, N = 10,368, R2 = 0.216), well below the in-sample 0.734, and the gaps-allowed slope
is 0.092. Signs and statistical significance remain, but magnitudes weaken substantially. The out-
of-sample evidence therefore corroborates Frank and Goyal’s central argument that the financing
deficit plays a diminishing role in explaining net debt issues over time.

Table 2: Out-of-sample replication, 1999–2025.
Net Debt Gross Debt ∆ Debt Ratio

Panel A: no gaps permitted
Financing deficit 0.258 (0.005) 0.151 (0.013) 0.111 (0.006)
R2 0.216 0.013 0.037
N 10,368 10,368 10,368

Panel B: gaps permitted
Financing deficit 0.092 (0.001) 0.094 (0.002) 0.031 (0.001)
R2 0.090 0.025 0.006
N 157,161 157,360 147,773
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