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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:10.1111/j.1540-
6261.2007.01221.x.

1 Summary

1.1 The Paper

Billett, King, and Mauer study how firms jointly choose leverage, debt maturity, and covenant
protection. Their central result says covenant protection attenuates the negative relation between
growth opportunities and leverage. They build that evidence by combining FISD public bond
issues with Compustat, forming a 15 category index over each firm’s outstanding bonds, and
estimating nonlinear GMM systems for 7,016 firm years from 1989 through 2002.

1.2 Replication Findings

The replication supports the headline qualitatively. In the three equation leverage equation, MV/BV
is −0.369 (t = −4.85) and MV/BV interacted with covenant protection is 0.620 (t = 2.31), against
−0.174 and 1.064 in the paper. The covenant index keeps its negative sign at −0.611 (t = −1.61)
but loses significance, and the covenant equation reproduces the paper’s leverage, maturity, and
growth opportunity patterns. The maturity interaction fails, turning positive where the paper
finds it negative. Extending the system to 2003 through 2017 reverses the headline. MV/BV inter-
acted with covenant protection falls to −0.042 (t = −0.30), and covenant protection turns positive
in the leverage equation.

2 Data

The bond data come from the full history of the FISD issue, issuer, covenant, and amount out-
standing tables. The amount history identifies positive principal after calls, puts, conversions,
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sinking fund payments, and retirements. The firm data come from Compustat annual funda-
mentals (comp.funda) and from the historical Compustat long term and short term issuer rating
fields. Federal Reserve 10 year government bond and six month Treasury bill yields form the term
premium. The CPI for all urban consumers deflates sales to December 2002 dollars.

The construction keeps dollar denominated corporate bonds issued by industrial or regulated
firms and applies the paper’s covenant information screen. It excludes Compustat financial firms.
Six digit issuer CUSIP links FISD to Compustat. The final sample has 7,261 firm years and 1,318
firms from 1989 through 2002, versus 7,016 and 1,410 in the paper. Leverage averages 0.283 versus
0.29, maturity averages 0.193 versus 0.22, and the unscaled covenant count averages 5.13 versus
5.33. The out of sample panel has 11,228 firm years and 1,564 firms from 2003 through 2017.

3 Methodology

Leverage equals
DLTT + DLC

AT − CEQ + CSHO × PRCC F
.

Maturity equals debt due within three years divided by total debt. Covenant protection equals
the union of the 15 Table III categories across issues with positive principal at the firm’s fiscal year
end, divided by 15.

The two equation system models leverage and maturity, and the three equation system adds
covenant protection. Regressors follow Table VII, including MV/BV interactions, firm controls,
debt rating, commercial paper, convertibility, and year indicators in the covenant equation. Or-
dinary exogenous variables enter at t − 1. Volatility uses five consecutive years through t, and
abnormal earnings uses split adjusted EPS at t and t + 1.

Both systems use two step nonlinear system GMM. The implementation stacks the equation
moment conditions and uses the exogenous variables plus year indicators as the common instru-
ment matrix. The second step weights by the inverse covariance of firm summed moments, so the
standard errors allow heteroskedasticity and within firm autocorrelation. The in sample system
has 30 instruments per equation.

Key differences from the paper. The source files are current data vintages rather than the
authors’ historical extracts. The paper publishes neither its exact FISD field map nor the covari-
ance estimator behind its HAC statistics. The implementation follows Table III, validates every
category against the published incidence, and clusters moments by firm.
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4 Results

4.1 Table VII three equation system

Table 1: Joint determinants of leverage, maturity, and covenant protection
Leverage Maturity Covenant

Variable Ours Paper Ours Paper Ours Paper

Leverage 0.356 0.252 2.075 1.193
(9.41) (5.89) (9.37) (14.18)

Maturity -0.231 2.122 -0.704 -0.783
(-0.64) (5.80) (-3.61) (-6.38)

Covenant index -0.611 -1.116 0.251 0.030
(-1.61) (-3.74) (1.26) (0.25)

MV/BV -0.369 -0.174 0.077 0.001 0.088 0.036
(-4.85) (-3.32) (1.98) (0.04) (6.96) (5.05)

MV/BV × maturity 0.830 -1.140
(3.42) (-5.03)

MV/BV × covenant 0.620 1.064 -0.234 -0.021
(2.31) (5.01) (-1.69) (-0.26)

Fixed assets 0.074 0.049
(4.03) (3.59)

Profitability -0.561 -0.288
(-4.52) (-2.88)

Log firm size -0.045 -0.029 0.023 -0.013 0.059 0.029
(-8.59) (-12.92) (2.62) (-1.17) (7.83) (9.36)

Volatility -0.790 -0.147 0.317 0.331 0.423 0.266
(-3.59) (-1.11) (3.20) (3.67) (2.44) (2.35)

Debt rating -0.041 -0.112
(-4.87) (-8.24)

Commercial paper -0.003 0.015
(-0.41) (2.47)

Two step nonlinear system GMM. Standard errors use firm clustered moment covariance. The covenant equa-
tion includes year indicators. N = 7,261 firm years and 1,318 firms. The paper has N = 7,016 and 1,410 firms.
The instrument matrix has 30 columns per equation. Hansen J = 211.0 on 38 restrictions. Full results and the
two equation system appear in final-table.txt.

The central covenant interaction has the paper’s positive sign and remains significant. MV/BV
remains negative and significant. The covenant level has the correct negative sign but weaker
inference. In the covenant equation, leverage, maturity, and MV/BV all match the paper’s signs
and significance. The maturity interaction changes sign from −1.140 to 0.830. That failure off-
sets the covenant interaction in the paper’s economic calculation. A one standard deviation rise
in MV/BV changes leverage by only −0.002 at mean maturity and median covenant protection,
rather than the paper’s −0.07.
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4.2 Out of sample

Table 2: Three equation system from 2003 through 2017

Cell OOS In sample Paper

MV/BV × covenant, leverage -0.042 (−0.30) 0.620 (2.31) 1.064 (5.01)
Covenant index, leverage 0.842 (3.57) -0.611 (−1.61) -1.116 (−3.74)
MV/BV, leverage -0.216 (−3.30) -0.369 (−4.85) -0.174 (−3.32)
MV/BV, covenant 0.010 (1.53) 0.088 (6.96) 0.036 (5.05)

Identical construction and estimator. Standard errors use firm clustered moment covariance. The
covenant equation includes year indicators. N = 11,228 firm years and 1,564 firms.

The attenuation result does not survive after 2002. The interaction loses significance and reverses
sign, while covenant protection becomes positive and significant in the leverage equation. MV/BV
remains negative in that equation, but its positive covenant equation effect also loses significance.
Out of sample the paper’s headline therefore reverses.
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