
Replication of “Are Overconfident CEOs Better Innovators?”
David Hirshleifer, Angie Low, and Siew Hong Teoh

Journal of Finance 67(4), 1457–1498, 2012

Replication Report
Does Empirical Finance Replicate? project

August 2026

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-
6261.2012.01753.x.

1 Summary

1.1 The Paper

Hirshleifer, Low, and Teoh ask whether CEO overconfidence promotes corporate innovation. They
combine ExecuComp, Compustat, CRSP, NBER patent data, Thomson institutional holdings, and
Factiva over 1993 through 2003. Table V regresses the logarithm of one plus patent applications
on lagged options based CEO overconfidence, controls, year fixed effects, and two digit SIC fixed
effects. The paper reports positive coefficients from 0.093 to 0.111 and firm clustered t statistics
from 1.90 to 2.09.

1.2 Replication Findings

The replication is partial. Models 1 and 2 preserve the positive sign, and model 2 remains sig-
nificant at 10 percent. Model 3 does not survive. Once the stated Core and Guay delta and vega
controls enter, the overconfidence coefficient falls to 0.006 with a t statistic of 0.12, against the pa-
per’s 0.111 with a t statistic of 2.09. The replication sample holds 10,650 observations and 1,919
firms, compared with 8,939 observations in the paper. A 2004 through 2019 test applies the iden-
tical specification to 20,664 observations and 2,369 firms, and its coefficients are negative in every
model. The options based overconfidence relation therefore reverses out of sample.

2 Data

The paper uses ExecuComp CEO options and compensation, Compustat accounting variables,
CRSP returns, the 2006 NBER patent database, Thomson 13F holdings, and Factiva press cover-
age. The replication draws on the same corporate and market sources. KPSS patent data replace
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the older NBER file and measure the same object, granted patents dated by year of application.
Patents link to CRSP through PERMNO, Compustat links to ExecuComp through GVKEY and
fiscal year, and Thomson holdings link to PERMNO through date valid CUSIP records.

The sample covers nonfinancial and nonutility ExecuComp firms in patent represented four
digit SIC industries. It requires the same CEO in the preceding year and nonmissing model 3
controls. The in sample period contains 10,650 firm years and 1,919 firms, and the out of sample
period contains 20,664 firm years and 2,369 firms. Current database vintages raise overall N by
19 percent and leave only 278 observations in 1993 against the 473 the paper reports. Factiva is
unavailable, so the press based columns fall outside the replication target.

3 Methodology

The dependent variable is

yit = log(1 + patents applied for by firm i in year t).

Confident CEO equals one after the CEO first retains vested options whose average estimated
moneyness reaches 67 percent. Model 1 adds standardized log sales and log PPE per employee.
Model 2 adds the fiscal year buy and hold stock return and average fiscal year institutional own-
ership. Model 3 adds standardized log one plus tenure, delta, and vega. All continuous controls
are lagged one year, winsorized at the first and ninety ninth percentiles, and standardized. Every
regression includes year and two digit SIC fixed effects, and standard errors cluster by firm.

Key differences from the paper. KPSS supplies a current patent vintage, and current Execu-
Comp and Compustat releases expand the sample. The Core and Guay implementation uses six
and nine year representative maturities for exercisable and unexercisable option holdings. Where
post 2006 ExecuComp volatility inputs are missing, annualized CRSP daily volatility takes their
place. It measures the same return risk object and keeps the out of sample test feasible.
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4 Results

4.1 Table V

Table 1: Log one plus patent count, 1993 through 2003

Model 1 Model 2 Model 3

Rep. Paper Rep. Paper Rep. Paper

Confident CEO 0.052 0.093∗ 0.085∗ 0.093∗ 0.006 0.111∗∗

(1.09) (1.93) (1.76) (1.90) (0.12) (2.09)
Log sales 0.764∗∗∗ 0.732∗∗∗ 0.795∗∗∗ 0.761∗∗∗ 0.683∗∗∗ 0.640∗∗∗

Log PPE per employee 0.235∗∗∗ 0.244∗∗∗ 0.237∗∗∗ 0.251∗∗∗ 0.211∗∗∗ 0.218∗∗∗

Stock return 0.058∗∗∗ 0.061∗∗∗ 0.035∗∗∗ 0.052∗∗∗

Institutional holdings −0.117∗∗∗ −0.079∗∗∗ −0.153∗∗∗ −0.113∗∗∗

Log one plus tenure −0.021 −0.051∗∗

Log one plus delta 0.062∗ 0.014
Log one plus vega 0.197∗∗∗ 0.218∗∗∗

Observations 10,650 8,939 10,650 8,939 10,650 8,939
R2 0.479 0.494 0.484 0.497 0.494 0.507
Firms 1,919 1,919 1,919
Firm clustered t statistics in parentheses. Year and two digit SIC fixed effects.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Model 1 gives 0.052 with a t statistic of 1.09, preserving the paper’s sign but not its significance.
Model 2 gives 0.085 with a t statistic of 1.76, close in sign and inference to the paper’s 0.093 with a t
statistic of 1.90. Model 3 gives 0.006 with a t statistic of 0.12. Vega remains strongly positive at 0.197
with a t statistic of 5.50, close to the paper’s 0.218 with a t statistic of 5.57. Adding the complete
compensation sensitivities absorbs the relation between option moneyness and patenting. The
sample and compensation vintage explain the remaining level differences without changing the
implemented estimand.

4.2 Out of sample

Table 2: Out of sample test, 2004 through 2019

Model 1 Model 2 Model 3

Confident CEO −0.059 −0.038 −0.142∗∗∗

(−1.43) (−0.94) (−3.02)
Observations 20,664 20,664 20,664
Firms 2,369 2,369 2,369
R2 0.384 0.388 0.402
Firm clustered t statistics. Year and two digit SIC fixed effects.

Every out of sample coefficient is negative. Model 2 gives −0.038 with a t statistic of −0.94, and
the complete model gives −0.142 with a t statistic of −3.02. The paper’s positive relation does not
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persist after 2003.
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