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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:10.1016/j.jfineco.2016.12.005.

1 Summary

1.1 The Paper

Balsmeier, Fleming, and Manso ask whether the regulatory transition to majority independent
boards changed corporate innovation. Table 4 gives their answer for patent counts. Firms forced
to add independent directors subsequently apply for more patents, and the firm fixed effects co-
efficient is 0.272 with a standard error of 0.079. The difference in differences design compares
those firms with other IRRC firms over board years 1996 through 2006, using IRRC director data,
Compustat controls, and patent records.

1.2 Replication Findings

The replication recovers the sign of the paper’s result but not its statistical significance. The pooled
industry fixed effects estimate is 0.236 with a t statistic of 1.986, and the headline firm fixed effects
estimate is 0.137 with a t statistic of 1.515. Both estimates are positive, but the firm fixed effects esti-
mate is insignificant. The panel itself tracks the paper closely, with 6,249 firm years and 710 firms
against the paper’s 6,107 and 713. Two data differences can attenuate the within firm estimate.
Patent data from the Kogan, Papanikolaou, Seru, and Stoffman (KPSS) file replace the authors’
extended patent company match, and the current IRRC vintage identifies 97 treated firms rather
than 125.

2 Data

The paper uses IRRC director and audit committee records, Compustat controls, and a patent
match that the authors extended across NBER, Fung Institute, and USPTO sources. The replica-
tion substitutes public sources for that match. Board composition comes from the legacy IRRC



directors file, which holds 166,375 director years from 1996 through 2006, and the controls come
from Compustat annual fundamentals (comp.funda). The NBER Patent Data Project company
header supplies the matched Compustat sample frame, and KPSS supplies patents by applica-
tion year and PERMNO. Date valid CRSP/Compustat merged links map PERMNO to GVKEY.
Compustat IPO dates measure firm age where available, and CRSP first listing supplies the docu-
mented fallback.

The final sample requires that a firm appear both before 2000 and after 2000, that its controls be
complete, and that it belong to the NBER matched company frame. It contains 6,249 firm years, 710
firms, and 97 treated firms. Its patent mean of 56.51 and median of 3 sit close to the paper’s 53.78
and 3. The main substitution concerns marginal patent company assignments. Those assignments
measure the same economic object, but they can weaken a firm fixed effects design.

3 Methodology

The dependent variable is
log(1 + Patents; ;11),

where patents are eventually granted patents assigned to their application year. A treated firm
is noncompliant in its last observation before 2001, switches to majority independence in 2001 or
later, and has a fully independent audit committee in the switch year. The treatment indicator
equals one from the switch year onward for treated firms.

Column (a) uses pooled OLS with three digit SIC and year fixed effects, a treated firm indica-
tor, and controls for log assets, research and development over assets, log age, leverage, capital
expenditures over assets, log Tobin’s Q, and board size. Column (b) uses firm and year fixed ef-
fects with the same controls. Both columns cluster heteroskedasticity robust standard errors by
GVKEY.

Key differences from the paper. KPSS patent data replace the authors” extended patent com-
pany match. Compustat IPO dates are incomplete, so CRSP first listing supplies some age val-
ues. The current IRRC vintage produces fewer regulatory switchers. The replication target covers
columns (a) and (b), not the CEM and trend specifications in columns (c) through (e).

4 Results
4.1 Table4
Table 1: Independent Boards and Patent Counts
Paper Replication

Specification Coefficient SE t  Coefficient SE t
(a) Industry and year FE 0.308 0.083 n.a. 0.236 0.119 1.986
(b) Firm and year FE 0272 0.079 na. 0.137 0.090 1.515
Paper N 6,107
Replication N 6,247 / 6,246
Firm counts 713 710
Fixed effects Industry or firm, year Industry or firm, year
Standard errors Firm clustered GVKEY clustered




The paper reports standard errors rather than t statistics, so the paper t column stays unavailable
rather than derived. Column (a) preserves the positive direction but reaches only the five percent
threshold. Column (b) also stays positive, but its t statistic of 1.515 does not reproduce the paper’s
one percent significance. The close firm count and the close patent moments rule out a broad
sample size failure. The remaining differences in treated firms and in patent linkage bear directly
on the within firm treatment contrast.

5 Out of Sample Assessment

The replication does not run an out of sample regression. The identifying event is the one time
SOX and exchange rule transition. Later director data cover 2007 through 2018 and later patent
data reach 2024, but those records contain no independent repetition of the regulatory shock. A
post 2006 regression therefore cannot identify the same estimand.
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