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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/j.jfineco.2012.09.011.

1 Summary

1.1 The Paper

Hirshleifer, Hsu, and Li ask whether firms that produce more patents and citations per dollar of
R&D earn higher future returns. They combine the NBER patent database with Compustat and
CRSP, form annual innovative efficiency portfolios, and estimate factor adjusted monthly returns.
Table 6 reports a positive 0.27 percent monthly Carhart alpha for the high Patents/RDC portfolio,
with a t-statistic of 3.08.

1.2 Replication Findings

The in-sample replication preserves the headline direction and inference. The high portfolio earns
a 0.2075 percent monthly Carhart alpha with a heteroskedasticity robust t-statistic of 2.368. The
broader pattern is only partial, because the middle alpha exceeds the high alpha and the low
alpha is positive rather than negative. Extending the same specification from July 2008 through
June 2024 gives the high portfolio an alpha of minus 0.0080 percent with a t-statistic of minus
0.104. The original high portfolio abnormal return therefore does not persist out of sample.

2 Data

The in-sample analysis draws on NBER HJT USPTO patent grants and the dynamic assignee to
gvkey links through 2006, Compustat annual R&D and book equity, the CRSP/Compustat merged
link table, CRSP monthly returns with delisting returns, and the Fama French factors plus mo-
mentum. Exact date valid gvkey to PERMNO links join the sources. The sample keeps domestic
common shares on NYSE, Amex, and Nasdaq, drops financial firms and firms with negative book
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equity, and requires two prior Compustat observations. The resulting 1981 to 2006 innovative ef-
ficiency panel has 37,384 usable firm years. Table 6 rests on 36,570 formation firm years over 312
months, an annual mean of 1,406.5 firms, against the annual mean of 1,272 Patents/RDC firms the
paper reports in Table 2.

The out of sample test substitutes the KPSS 2024 patent to PERMNO link for the NBER link,
whose coverage ends with the paper’s own sample. KPSS measures the same USPTO patent grant
object. The out of sample panel has 20,911 formation firm years and 192 months.

3 Methodology

For patent year t, Patents/RDC equals patent grants divided by

XRDt−2 + 0.8XRDt−3 + 0.6XRDt−4 + 0.4XRDt−5 + 0.2XRDt−6.

Fiscal years are joined exactly, and missing R&D is set to zero. Each June the construction splits
firms independently at the NYSE median size and at the 33rd and 66th percentiles of prior year
Patents/RDC, then holds the six intersections for twelve months. Beginning of month market
equity supplies the value weights. The Low, Middle, and High returns average the small and big
portfolio returns within each innovative efficiency group. Carhart regressions of portfolio excess
returns on MKT, SMB, HML, and MOM use HC0 inference.

Key differences from the paper. Current Compustat, CRSP, and patent matching vintages pro-
duce about 10.6 percent more formation firms than the paper reports in Table 2. The out of sample
test uses KPSS rather than the NBER link, which does not extend past the paper’s sample. No
estimator, breakpoint, weighting rule, or inference rule changes out of sample.

4 Results

4.1 Table 6 Panel A

Excess return Carhart alpha
Portfolio Paper Replication Paper Replication

Low 0.4900 0.7823 -0.1900 0.1589
(1.480) (2.192) (-2.200) (1.480)

Middle 0.8600 0.8995 0.2200 0.2999
(2.780) (2.929) (2.480) (3.281)

High 0.9000 0.8030 0.2700 0.2075
(2.790) (2.503) (3.080) (2.368)

Months 312 312 312 312
Annual mean firms 1272 1406.5 1272 1406.5
Inference Heteroskedasticity robust t-statistics
Fixed effects None

Table 1: Monthly percent returns and alphas. Parentheses contain t-statistics.

The high portfolio alpha retains the paper’s positive significant category, and the high excess re-
turn is close in economic magnitude. The replication does not recover the complete monotonic
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alpha ordering. Broader sample coverage in current vintages, together with patent parent match-
ing, can redistribute firms across the zero-heavy IE terciles.

4.2 Out of Sample

Excess return Carhart alpha
Portfolio In sample OOS In sample OOS

Low 0.7823 0.9738 0.1589 -0.0081
(2.192) (2.356) (1.480) (-0.094)

Middle 0.8995 1.1560 0.2999 0.1646
(2.929) (2.881) (3.281) (1.857)

High 0.8030 1.0299 0.2075 -0.0080
(2.503) (2.498) (2.368) (-0.104)

Months 312 192 312 192
Annual mean firms 1406.5 1306.9 1406.5 1306.9
Inference Heteroskedasticity robust t-statistics
Fixed effects None

Table 2: In-sample and July 2008 to June 2024 monthly percent results.

The high portfolio retains a positive raw excess return out of sample, but its factor adjusted alpha
falls to zero and changes sign. The out of sample result reverses the paper’s positive significant
alpha category.

3


