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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:10.1093/rfs/hhj035.

1 Summary

1.1 The Paper

Ang, Chen, and Xing ask whether investors demand compensation for downside risk, the ten-
dency of a stock to covary with the market specifically when the market falls. Over rolling twelve-
month windows of daily CRSP returns for U.S. stocks from 1963 to 2001, they estimate a downside
beta B, the market beta conditional on the market return falling below its mean, alongside the
regular beta and an upside beta fT. Sorting NYSE stocks into quintiles on these realized load-
ings, they find that high downside-beta stocks earn high contemporaneous average returns. The
downside-risk premium runs near six percent per year and survives controls for coskewness, size,
value, momentum, and liquidity.

1.2 Replication Findings

The headline result replicates. Sorting NYSE common stocks on realized downside beta produces
a high-minus-low spread of 12.03% per year (t = 4.62), against the paper’s 11.78% (t = 6.16), and
the relative-downside-beta premium reaches 6.95% (t = 5.74) versus 6.64% (t = 7.70). All six in-
sample panels match in sign and broad portfolio pattern. The conditional demeaning of Appendix
B matters for that match, since downside and upside returns are demeaned within their respective
market-return subsamples. Out of sample (2002-2024), relative downside beta remains positive
and significant, but the relative-upside discount changes sign, making the joint result mixed.

2 Data

Individual daily returns come from the CRSP daily stock file (crsp.dsf), restricted to NYSE-
listed (exchcd=1) ordinary common shares (shrcd 10 or 11) using the CRSP daily name history



(crsp.dsenames). That restriction excludes ADRs, REITs, closed-end funds, and foreign issues.
The market portfolio is the CRSP value-weighted index return (crsp.dsi, vwretd). The risk-free
rate is the daily Fama-French one-month Treasury-bill series (ff.fivefactors_daily), which is
the Ibbotson series the paper cites. Delisting returns come from crsp.dsedelist and enter on the
delisting date. Stocks merge on PERMNO and trading date.

The replication sample runs July 1963 to December 2001 with 451 monthly overlapping twelve-
month formation windows and 609,226 stock-window observations. Each formation window
holds between 1,116 and 1,712 NYSE stocks, so each quintile holds roughly 223 to 342 stocks,
inside the paper’s stated range of 216 to 317. The out-of-sample extension covers January 2002 to
December 2024 with 341,888 stock-window observations. No substitutions affect the construction.
The only proxy is the Fama-French risk-free series standing in for Ibbotson, which is the same
underlying data.

3 Methodology

Within each twelve-month daily window the dependent variable for the sort is the realized twelve-
month excess return, computed arithmetically as the cumulative gross stock return minus the
cumulative gross Treasury-bill return,
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Betas use continuously compounded daily excess returns r; = In(1+ Rj) — In(1 + R{ ) and

tme = In(1+ Ry) — In(1 4+ R{ ). The regular beta is demeaned within the full window and
B = Y FuFmi/ L. 72;. The downside and upside betas restrict the sums to days when the market
excess return lies below or above its window mean y,,,, demeaning both stock and market returns
within the relevant conditional subsample, following Appendix B. Relative betas are = —  and
B+ — B. Stocks with more than five missing daily observations in a window are dropped. Each
month stocks are sorted into quintiles on each measure, equal-weighted, and the quintile excess
return is averaged across formation months. The high-minus-low (Q5 — Q1) spread is tested with
Newey-West standard errors using twelve lags, which absorb the moving-average structure in-
duced by overlapping twelve-month returns sampled monthly.

Interpretive convention. The paper globally calls returns continuously compounded, but its Ta-
ble 1 and Appendix B describe the reported level as a cumulative stock return in excess of the
cumulative T-bill return. Because a total-loss delisting payoff has no finite logarithm, the repli-
cation uses cumulative gross arithmetic returns for the portfolio-return column and continuously
compounded daily returns for beta moments. Delisting returns enter holding wealth, including
compounding with an ordinary same-day return when both exist.

4 Results

4.1 Table 1: Returns sorted by realized factor loadings

Table 1 places the replicated high-minus-low spreads beside the paper’s. Panel A shows the
regular-beta sort: returns rise monotonically from 3.57% to 14.20% across quintiles (paper 3.52%
to 13.95%), a spread of 10.63% (t = 3.77) against 10.43% (t = 4.98). Panel B has a spread of 12.03%



(t = 4.62) versus 11.78% (t = 6.16). Panel C isolates downside risk from regular beta. Its 6.95%
spread (t = 5.74) compares with 6.64% (t = 7.70), while the beta and downside-beta spreads are
0.00 and 1.06, almost exactly the paper’s 0.00 and 1.04. Panels E and F reproduce the discount for
relative upside exposure, and Panel D reproduces the smaller raw-upside spread.

Table 1: Table 1 high-minus-low spreads: replication versus paper. Equal-weighted NYSE com-
mon stocks, July 1963-December 2001. Returns are annual excess returns in percent; t-statistics
use Newey-West with 12 lags. Each quintile holds roughly 223-342 stocks.

Panel Sort variable Replication Paper
High—low t High—low t
A B 10.63  3.77 1043 498
B B~ (downside) 12.03  4.62 11.78 6.16
C B~ — B (rel. down.) 6.95 5.74 6.64 7.70
D B (upside) 426  2.00 411 2.62
E Bt — B (rel. up.) —6.38 —6.67 —6.11 9.02
F Bt —pB~ —-8.01 —6.62 —7.81 9.03

Standard errors: Newey-West, 12 lags. No fixed effects (portfolio sorts). Sample 1963:07-2001:12, 451 overlapping
windows. Paper t-statistics for E and F are reported as magnitudes.

4.2 Out-of-sample test, 2002-2024

Table 2 extends the same construction past the paper’s sample. The relative-downside premium
is 7.16% (t = 3.31), but Panel E changes sign to +2.36% (¢t = 0.91) and Panel F is negative but
insignificant. The downside component therefore survives, while the paper’s broader downside-
versus-upside asymmetry does not jointly confirm out of sample.

Table 2: Out-of-sample high-minus-low spreads, January 2002-December 2024. Equal-weighted
NYSE common stocks; annual excess returns in percent; Newey-West (12 lags) t-statistics.

Panel Sort variable High—low t
A B 079 013
B B~ (downside) 4.70 0.95
C B~ — B (rel. down.) 716 331
D BT (upside) 1.87  0.38
E Bt — B (rel. up.) 236 091
F Bt —B~ —3.10 —1.43

341,888 stock-window observations across 265 overlapping windows.



