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1 Summary

1.1 The Paper

Fama and French ask how the value premium and momentum vary with firm size across devel-
oped markets, and whether the three-factor and four-factor models price international portfolios
locally or globally. They build a 23-country panel from Bloomberg, Datastream and Worldscope
covering November 1989 to March 2011, group the countries into North America, Europe, Japan
and Asia Pacific, and sort stocks on size crossed with book-to-market and on size crossed with
momentum. Value premiums and momentum spreads are larger for small stocks than for big
stocks everywhere except Japan, where momentum is absent. Global factor models fail to price
regional portfolios. Local models pass for size-B/M portfolios and struggle for size-momentum
portfolios.

1.2 Replication Findings

The headline size gradient lands in every region. HMLg_p is 0.47 (t=3.00) globally against the
paper’s 0.42 (t=2.76), 0.55 (t=2.64) in North America against 0.46 (t=2.23), and —0.03 (t=—0.15)
in Japan against —0.03 (t=—0.13). Across all 150 cells the correlation with the paper is 0.955 on
means and 0.947 on t-statistics, and the significance classification at the 5% level agrees on 50 of
50 t-statistics. The one substantive miss is Asia Pacific SMB, 0.04 against —0.21, a series the claim
does not use. Standard deviations of the small-stock value spreads run about 25% high, because
Compustat Global lists a deeper microcap tail than Bloomberg. Out of sample from April 2011



through December 2025 the size gradient survives and strengthens while the unconditional value
premium collapses.

2 Data

The paper’s returns and accounting variables come “primarily from Bloomberg, supplemented by
Datastream and Worldscope.” Bloomberg and Worldscope are unavailable here, and Datastream
is available but goes unused, so the universe is reconstructed from scratch over the identical win-
dow and the identical 23 countries.

Three legs feed one monthly panel. Compustat Global (comp.g_secd month-end rows and
comp . g_funda) supplies the 21 non-North-American markets. CRSP (msf, msenames, msedelist)
supplies the United States, with book equity drawn from comp . funda through the CRSP/Compustat
merged link table ccmxpf_lnkhist. Compustat North America (comp.secd, £ic=CAN) supplies
Canada, which Compustat Global omits. Compustat’s monthly exchange rate file comp.exrt_mth
converts everything to U.S. dollars, and the one-month Treasury bill rate comes from the Fama-
French factor file. Identifiers stay inside each vendor, gvkey+iid in Compustat and permno in
CRSP, with a single gvkey—permno bridge for US book equity, so no cross-vendor ISIN or SEDOL
matching was required.

Screens follow the paper. Compustat Global rows keep common shares (tpci='0"), primary
issues (epf="Y") and month-end observations. CRSP keeps share codes 10 and 11 on exchanges 1,
2 and 3, with delisting returns compounded into the final partial month. Monthly returns beyond
200% in absolute value are dropped as vendor errors, which removes 0.08% of observations. The
estimation sample holds 39,466 firms with valid dollar returns over November 1990 to March 2011,
split 17,432 North America, 12,174 Europe, 4,919 Japan and 4,941 Asia Pacific, and the full 1988-
2025 panel holds 8.2 million firm-months and 1.07 million book-equity firm-years. Ken French’s
international data library was available and deliberately excluded, because it is the authors” own
posted output for this paper and using it would make the test circular.

The paper prints one statistic about its universe, the average regional share of global market
capitalization. It reports 47.3, 30.0, 18.4 and 4.3 percent for North America, Europe, Japan and
Asia Pacific. The reconstructed universe delivers 48.0, 29.3, 17.9 and 4.8.

3 Methodology

Each stock contributes a monthly dollar total return built from a dollar return index,
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computed only across consecutive month-ends of the same issue. Building the index in dollars
before differencing makes the January 1999 euro redenomination innocuous, because price and
exchange rate rebase by the same factor. Market equity is | prced| - cshoc / qunit converted to dollars,
and book equity is ceq+txditc converted at the fiscal year end.

Portfolios follow the paper’s breakpoint conventions exactly. Size breakpoints are percentiles
of a region’s aggregate market capitalization cumulated from the smallest stock upward, so small
stocks are those making up the bottom 10 percent of aggregate cap and big stocks the top 90



percent. Book-to-market breakpoints are the 30th and 70th percentiles of B/M among the region’s
big stocks, with book equity for the fiscal year ending in calendar year t — 1 and market equity
at December of t — 1. The independent 2 x 3 sort is formed at the end of June of year ¢ and held
from July t through June t + 1. The size-momentum sort uses the same conventions but rebalances
monthly, with momentum measured as the cumulative return over months m — 12 through m — 2
for return month m and size measured at the end of month m — 1. Global portfolios use global
size breakpoints and each region’s own B/M and momentum breakpoints. Portfolio returns are
value weighted on lagged market equity. Factors follow the paper: SMB averages the three small
portfolios minus the three big portfolios, HMLs=SV —SG, HMLp=BV —BG, HML averages the two,
and HMLs_p differences them, with WML defined analogously from the momentum sort. Market
is the region’s value-weighted return minus the one-month bill. Table 1 reports the mean, the
standard deviation and t-Mean = Mean/ (Std dev/+/T), an i.i.d. standard error with no HAC
correction, over T = 245 months.

Key differences from the paper. First, the data vendor changes from Bloomberg to Compustat
Global and CRSP. Compustat lists more microcaps, which inflates the volatility of the small-stock
legs and slightly raises small-stock value premiums. It does not move the regional market portfo-
lios, which match the paper to within 0.07 percentage points per month. Second, the paper never
states its book-equity formula, so ceq+txditc was used, the standard Fama-French construction
expressed in fields Compustat Global carries. Third, the paper does not say whether portfolio
weights update within the holding year, so lagged market equity was used, the Fama-French
convention. Fourth, the paper is silent on minimum-history requirements for momentum, so all
eleven monthly returns are required.

4 Results

4.1 Table 1, the headline size gradient

Table 1: Value and momentum spreads by size, November 1990 to March 2011. Percent per month,
U.S. dollars, not annualized. Replication values in the left column of each pair.

HMLg_p WMLs_p WML

Region Replication = Paper Replication Paper Replication Paper

Global 0.47 0.42 0.39 0.41 0.59 0.62
(3.00) (2.76) (2.27) (2.46) (2.20) (2.30)

North America 0.55 0.46 0.39 0.40 0.62 0.64
(2.64) (2.23) (2.01) (2.09) (1.85) (1.91)

Europe 0.22 0.27 0.78 0.85 0.83 0.92
(1.15) (1.38) (4.29) (4.44) (3.05) (3.38)

Japan —0.03 —0.03 —0.07 —0.14 0.10 0.08
(—0.15) (—0.13) (—0.27) (—0.54) (0.33) (0.25)

Asia Pacific 0.69 0.61 0.68 0.61 0.72 0.69
(2.39) (2.39) (2.41) (2.25) (2.31) (2.24)

t-statistics in parentheses. Both the paper and the replication use t = Mean/(Std dev/+/T), an ii.d. standard
error with no HAC correction and no clustering, since the unit of observation is a calendar month and the series
are already portfolio returns. N = 245 months in both. Underlying stock counts over the window are 17,432
North America, 12,174 Europe, 4,919 Japan and 4,941 Asia Pacific, 39,466 in total. Paper values are transcribed
from Table 1 of the article.



The size gradient in the value premium reproduces in all five regions. Globally the replication puts
HMLs_p at 0.47 against 0.42 in the paper, and both t-statistics clear 2.7. North America comes in
high, 0.55 against 0.46, because CRSP with delisting returns carries a richer small-value universe
than Bloomberg did for the early 1990s. The significance verdict is the same in both. Europe stays
positive and insignificant in both, 0.22 with t=1.15 against 0.27 with t=1.38. Japan reproduces to
the second decimal, —0.03 in both, which is the paper’s stated exception. Asia Pacific matches the
paper’s t-statistic exactly at 2.39.

The size gradient in momentum reproduces equally well. WML;_ g differs from the paper by at
most 0.07 percentage points per month in any region, and Europe’s strong small-stock momentum
shows up at 0.78 with t=4.29 against 0.85 with t=4.44. Japan’s missing momentum is the sharpest
check available, since it is the paper’s one negative claim. The replication puts Japanese WML at
0.10 with t=0.33 against 0.08 with t=0.25, indistinguishable from zero in both.

4.2 The full table, all 150 cells

Table 2: Agreement across the complete Table 1, five regions by ten series by three statistics.

Statistic Correlation with paper Mean |difference] Max |difference|
Mean (% /month) 0.955 0.074 0.251
Std dev (%/month) 0.978 0.151 0.770
t-Mean 0.947 0.312 1.302

Sign agreement on the 50 means is 96%. Agreement on |f| > 1.96 across the 50 t-statistics is 100%, 50 of 50. 74%
of means fall within 0.10 percentage points of the paper. N = 245 months for every cell.

Two systematic gaps explain what remains. The standard deviations of the small-stock value
spreads run high, 3.50 against 2.73 globally and 3.43 against 2.83 in Europe, because Compustat
Global lists more tiny firms than Bloomberg’s institutional universe and those firms concentrate
in the small-value and small-growth legs. Means barely move, which is why every significance
verdict survives. The only real sign disagreement in the table is Asia Pacific SMB, 0.04 against
—0.21 with t-statistics of 0.22 and —1.05. Asia Pacific holds four countries and 4.8% of global
market capitalization, making it the region most exposed to how many Australian and Hong
Kong small caps a vendor carries, and SMB plays no role in the paper’s claim. The remaining
nominal disagreement, Japan WMLg at 0.06 against a printed 0.00, is a rounding artifact.



4.3 Out of sample, April 2011 to December 2025

Table 3: The same specification on 177 post-sample months.

HMLg_3 WMLg_3 HML
Region Out of sample Paper Out of sample Paper Out of sample Paper
Global 0.63 (3.93) 0.42 (2.76) 0.28 (2.07) 0.41 (2.46) 0.01 (0.03)  0.45 (2.85)
North America  0.62 (2.74) 0.46 (2.23) 0.21 (1.06) 0.40 (2.09) —0.10 (—0.42) 0.33 (1.48)
Europe 0.36 (1.83) 0.27 (1.38) 0.59 (3.61) 0.85 (4.44) 0.01 (0.07)  0.55(3.51)
Japan 0.05 (0.19) —0.03 (—0.13)  0.16 (0.86) —0.14 (-0.54) 0.20(0.91) 0.48(2.59)
Asia Pacific 0.17 (0.64) 0.61 (2.39) 0.92 (3.96) 0.61 (2.25) 0.54 (2.67) 0.62 (3.04)

Percent per month, U.S. dollars. N = 177 months. Specification, screens and breakpoint rules are unchanged;
only the reporting window moves. Paper columns repeat the in-sample published values for reference.

Both frozen Global anchors confirm the paper’s directional claim out of sample. Global HMLg_p
rises from 0.42 to 0.63 with t=3.93 and p=0.0001. Global WMLg_3 is 0.28 with t=2.07 and p=0.0403
against the paper’s 0.41 with t=2.46.

The unconditional value premium in the same table collapses, and the mechanism is spe-
cific. HML falls to 0.01 globally, —0.10 in North America and 0.01 in Europe, the post-2010 value
drought. That drought hit big-stock value far harder than small-stock value, so the very episode
that killed HML widened HMLs_p. Two regional context cells lose significance, but they are not
part of the frozen key set. Pooling all ten cells of the table would make the extension look weak-
ened. The pre-specified rule scores the two Global means alone and requires both to be positive
with two-sided p below 0.05, so the out-of-sample verdict is confirmed.
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