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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:10.1111/1.1540-
6261.2004.00644.x.

1 Summary

1.1 The Paper

Eberhart, Maxwell, and Siddique (2004) ask whether firms that unexpectedly increase R&D ex-
penditures experience positive long-term abnormal stock returns. Drawing on Compustat and
CRSP, they identify 8,090 firm-year observations (3,099 firms) in fiscal 1974-2001 where R&D rises
unexpectedly and by an economically significant amount. Calendar-time portfolio regressions on
the Fama—French three-factor and Carhart four-factor models yield significantly positive alphas
of 0.25-0.81% per month across four panels and two weighting schemes. The finding suggests the
market is slow to incorporate the intangible information embedded in R&D investment decisions.

1.2 Replication Findings

All four panels of Table IV reproduce the paper’s qualitative result. Our sample holds 7,682 R&D-
increase events by 3,066 firms, 95% of the paper’s count. All sixteen alphas are positive and fifteen
of sixteen are significant at 10% or better, which matches the paper’s own pattern of fifteen signif-
icant cells. Panel A equal-weighted alphas are 0.727% per month under FE3 (paper: 0.617%) and
0.922% under Carhart (paper: 0.810%). The value-weighted alphas are 0.290% (paper: 0.267%)
and 0.358% (paper: 0.536%). Market and size loadings line up closely. Out of sample, over fiscal
2002-2023, all four alphas keep their positive sign but none is statistically distinguishable from
zero, so the drift has weakened substantially since the paper’s sample ended.



2 Data

We take R&D expenditures (xrd), sales, total assets, EBIT, and common equity from Compus-
tat Annual Fundamentals (comp.funda), and returns, market capitalization, exchange codes, and
delisting information from the CRSP Monthly Stock File (crsp.msf) together with msenames and
msedelist. The CRSP-Compustat Merged link table matches firms on gvkey and lpermno under
the standard link filters, types LU and LC with primary link P or C. The Fama-French factor file
(ff.fivefactors_monthly) supplies the three factors, momentum, and the risk-free rate. Every
input comes from a standard WRDS library, and the replication requires no proprietary data.

We apply the paper’s four-part screen: (1) dollar R&D increase >5%, (2) beginning-of-year
R&D/sales >5%, (3) beginning-of-year R&D/assets >5%, and (4) an increase in the R&D/assets
ratio of >5% in relative terms. The paper’s own example, “from 10 percent to 10.5 percent”, settles
the relative reading of the fourth criterion. The final sample contains 7,682 events from 3,066 firms,
against 8,090 and 3,099 in the paper. The five-year sample used in Panel B contains 4,283 events,
against the paper’s 4,775.

One sample statistic does not reproduce. The paper’s Table I reports a standard deviation of
23.6% for the percentage increase in dollar R&D, while the screen as described yields 178% on the
current Compustat vintage. The medians do match, at 37.7% against the paper’s 32.3%. Because
the paper’s event count is larger than ours, it cannot have trimmed the sample, so its Table I is
evidently winsorized for display. We left every filter as described.

3 Methodology

A stock enters the calendar-time portfolio at the beginning of the fourth month after the fiscal
year-end in which its R&D increase occurred, and stays for 60 months. We estimate
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for the FF3 model, adding m - UMD for the Carhart model, on both equal- and value-weighted
portfolio returns. Standard errors use the Andrews (1991) quadratic-spectral kernel with his AR(1)
plug-in automatic bandwidth, as the paper specifies. We implement that estimator directly in
code/final-code.py because statsmodels ships only the Bartlett kernel.

Three implementation points matter. First, value weights are the beginning-of-month market
equity, taken from the month ¢t — 1 CRSP record. CRSP prc and shrout are end-of-month values,
so weighting month #’s return by month t’s market cap would let each return help determine
its own weight. That choice inflates the value-weighted Panel A alpha from 0.29% to 1.04% per
month. Second, the calendar-time series ends in December 2001. Events run through fiscal 2001,
so their 60-month windows would otherwise extend to 2007, well past what a paper published
in April 2004 could have observed and into our own out-of-sample window. Third, we apply the
Shumway correction only in Panel D. Panels A—C use CRSP returns compounded with CRSP’s
own delisting return.

Panel B restricts each firm to one event every five years. Panel C estimates factor loadings on
a rolling 60-month window, defines the month-61 abnormal return as the realized excess return
minus the fitted loadings times that month’s factor realizations, and reports the time-series mean
of these estimates with standard errors from their time-series volatility.



4 Results

4.1 In-Sample: Calendar-Time Abnormal Returns (1974-2001)

Table 1: Long-Term Abnormal Stock Returns: 1974-2001. Monthly alphas in percent, p-values in
parentheses. Paper columns are the published Table IV values, and replication columns are our
estimates.

FF Three-Factor Carhart Four-Factor
Panel Weighting Paper Replication Paper Replication
A. Full sample Equal 0.617 (0.023) 0.727 (0.001) 0.810 (0.002) 0.922 (0.000)
Value 0.267 (0.080) 0.290 (0.060) 0.536 (0.001) 0.358 (0.020)
B. Five-year sample Equal 0.562 (0.040) 0.723(0.001) 0.784 (0.004) 0.916 (0.000)
Value 0.306 (0.042) 0.338 (0.027) 0.628 (0.000) 0.380 (0.015)
C. Rolling method ~ Equal 0.604 (0.003) 0.732(0.001) 0.770 (0.000) 0.847 (0.000)
Value 0.252 (0.073)  0.365 (0.005) 0.471 (0.001) 0.430 (0.001)
D. Delisted-adj. Equal 0.410 (0.130) 0.725(0.001) 0.604 (0.019) 0.920 (0.000)

Value 0.259 (0.089) 0.290 (0.060) 0.528 (0.001) 0.358 (0.020)

Andrews (1991) QS standard errors (panels A, B, D). Time-series volatility (panel C).
N = 327 calendar months (267 for panel C); 7,682 R&D events, 4,283 in the five-year sample.

Every replicated alpha is positive, and only Panel A’s value-weighted FF3 estimate sits above the
5% level, at p = 0.060, essentially where the paper puts it at p = 0.080. Equal-weighted alphas run
10-15 basis points per month above the published values. The value-weighted FF3 alphas come
close to the paper’s, while the value-weighted Carhart alphas fall short of them.

Factor loadings confirm the paper’s characterization. For the Panel A equal-weighted FF3
regression we obtain b = 1.098 (paper: 1.104) and s = 1.447 (paper: 1.515), so the portfolio is
a high-beta small-cap portfolio, as in the paper. Our HML loading is more negative (—0.554 vs.
—0.243), and so is our momentum loading for the equal-weighted portfolio (—0.196 vs. —0.161).
Both gaps are consistent with the current Compustat vintage admitting a heavier tail of extreme,
high-growth, small-cap R&D increasers than the tape available to the original authors.

One panel-level difference is worth flagging. In the paper, imposing the Shumway delisting
correction lowers the equal-weighted FF3 alpha from 0.617% (Panel A) to 0.410% (Panel D). Here
the two panels are nearly identical (0.727% and 0.725%), because current CRSP reports an actual
delisting return for almost every performance-related delisting, so the —30%/—55% fill-in rarely
binds. This is a data-vintage difference, not a methodological one.



4.2 Out-of-Sample: Fiscal 2002-2023

Table 2: Out-of-Sample Abnormal Returns, R&D increases in fiscal 20022023

FF Three-Factor Carhart Four-Factor

w (%) p w (%) p
Equal weight 0.070 0.716 0.145 0.459
Value weight  0.080 0.555 0.099 0.436

Andrews (1991) QS standard errors. Calendar months 2002-10 to 2024-12 (N = 267).
7,027 R&D increases by 2,703 firms. The window does not overlap the in-sample period.

The out-of-sample verdict is WEAKENED. All four alphas keep the paper’s positive sign, but every
one of them is an order of magnitude smaller than its in-sample counterpart and none is statis-
tically distinguishable from zero. The R&D-increase drift documented for 1974-2001 does not
survive as a tradable anomaly in the two decades after the paper’s sample ends. That pattern is
consistent with the wider post-publication attenuation literature and with greater market atten-
tion to R&D disclosure.



