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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/].jfineco.2016.11.004.

1 Summary

1.1 The Paper

Fama and French ask whether regional versions of their five factor model explain average stock returns outside
the United States. The five factor model absorbs much of the value, profitability, and investment structure in
average returns, but selected portfolios of small firms that invest aggressively despite low profitability retain large
negative alphas. The evidence combines Bloomberg, Datastream, and Worldscope equity and accounting data for
23 developed markets from 1990 through 2015, and it comes from time series regressions that compare three factor
and five factor pricing errors.

1.2 Replication Findings

The headline Table 10 result replicates. Every regression runs on exactly 304 months, the count the paper’s window
implies. Across 128 intercept cells, 118 match the paper’s sign and 118 match its five percent significance classifi-
cation, and the median absolute alpha difference is 0.0316 percentage points per month. The European small, low
profitability, high investment five factor alpha equals —0.6438 percent with t = —4.51, against —0.62 and t = —4.50
in the paper. The matching North American problem portfolio equals —0.4078 with t = —3.84, against —0.36 and
t = —3.37. The full table qualifies as a qualitative rather than an exact match because the June 2026 author files
revise some historical returns. From November 2015 through June 2026, the European anomaly strengthens while
the North American anomaly loses significance, so the extension weakens the paper’s pattern without erasing it.

2 Data

The paper draws international stock returns and accounting variables primarily from Bloomberg and supplements
them with Datastream and Worldscope. It converts all returns to US dollars and subtracts the US one month
Treasury bill rate. This replication instead uses the authors” own published series, namely the North American
and European five factor files and the matching 32 value weighted Size, operating profitability, and investment
portfolio files from the Kenneth French Data Library. The factor files also supply the risk free rate.



Those files carry a June 2026 Bloomberg database vintage and cover July 1990 through June 2026. The replication
window spans July 1990 through October 2015 and contains 304 months per region, or 608 region month rows,
and the out of sample window spans November 2015 through June 2026 and contains 128 months per region.
Every target return is present. The published aggregates implement the paper’s region definitions, June formation
rule, Small and Big split, independent profitability and investment quartiles, and value weighting, but they do not
expose security identifiers or constituents. Stock counts, ISINs, SEDOLs, CUSIPs, and firm level merge diagnostics
are therefore unavailable. No security level data and no identifier merge enter the replication.

3 Methodology

For portfolio i in region 7, the dependent variable is the monthly excess return
Yit = Riy — Rp .
The three factor regression is
Vit = a; + bj(Mkt — RF); + s;SMB; + h;HML; + e; ;.

The five factor regression adds r; RMW; + ¢;CMA;. Each region uses its own local factors. Separate OLS regressions
cover all 32 portfolios and report the intercept in monthly percent units with its conventional OLS ¢ statistic. No
fixed effects enter the specification because each regression is a single monthly time series. The in sample and out
of sample tests share the same variables, portfolio definitions, covariance estimator, and code.

Key differences from the paper. The replication uses the authors’ June 2026 aggregate return release rather than
the stock level vendor vintage behind the published table, and historical revisions can move small alphas and
marginal ¢ statistics. The paper does not identify a covariance correction, so the replication uses conventional OLS
inference, which closely matches the printed scale. Aggregate files prevent any check on constituent stock counts,
but they preserve the exact target assets and regressors.

4 Results

4.1 Table 10 intercepts

Table 1 reports the preselected portfolios that isolate the paper’s central failure. In Europe, adding profitability
and investment factors cuts the alpha from —1.1280 to —0.6438, nearly the paper’s own movement from —1.12 to
—0.62, and the five factor residual stays highly significant. In North America, the comparable OP2 portfolio moves
from —0.6766 to —0.4078, against the paper’s movement from —0.63 to —0.36. The reduction works, yet neither
model eliminates the abnormal return.

Table 1: Headline Table 10 monthly intercepts

Region and portfolio Model Paper alpha (t) Replication alpha (t)
Europe Small Low OP High Inv Three factor ~ —1.12 (—7.65) —1.1280 (—7.50)
Europe Small Low OP High Inv Five factor —0.62 (—4.50) —0.6438 (—4.51)
North America Small OP2 High Inv ~ Three factor ~ —0.63 (—5.49) —0.6766 (—5.82)
North America Small OP2 High Inv ~ Five factor —0.36 (—3.37) —0.4078 (—3.84)

Conventional OLS standard errors. No fixed effects. N = 304 months per regression.
Stock counts are unavailable in the aggregate author files and unreported in Table 10.

The match extends well beyond those two portfolios. Table 2 summarizes all 32 intercepts in each region and
model. The replication recovers both the mean absolute pricing error and its reduction once RMW and CMA enter.
Europe falls from 0.2644 to 0.1318 against 0.2484 to 0.1250 in the paper, and North America falls from 0.2089 to
0.1331 against 0.2069 to 0.1266. Current vintage revisions matter most for near zero coefficients, which is why the
full table is qualitative rather than exact even though its economic pattern is stable.



Table 2: Mean absolute Table 10 alpha across 32 portfolios

Region Model Paper Replication
Europe Three factor 0.2484 0.2644
Europe Five factor  0.1250 0.1318
North America  Three factor  0.2069 0.2089
North America Five factor 0.1266 0.1331

Monthly percent units. Conventional OLS. No fixed effects. N = 304 months per cell.
Thirty two portfolios per row. Constituent stock counts are unavailable.

4.2 Out of sample test

Table 3 applies the unchanged five factor regression to 128 later months. The European small, low profitability,
high investment alpha becomes more negative at —1.0282 with t = —3.56. The North American OP2 counterpart
keeps the predicted negative sign but shrinks to —0.0232 with ¢t = —0.12. The European evidence confirms that
aggressive investment combined with weak profitability remains a difficult return pattern. The North American
loss of power makes the joint extension weaker than the original evidence.

Table 3: Five factor headline cells out of sample

Region and portfolio Paper alpha () OOS alpha (t)
Europe Small Low OP High Inv —0.62 (—4.50) —1.0282 (—3.56)
North America Small OP2 High Inv ~ —0.36 (—3.37) —0.0232 (—0.12)

Conventional OLS standard errors. No fixed effects. N = 128 months per regression.
November 2015 through June 2026. Constituent stock counts are unavailable.




