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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:10.1093/rfs/hhp081.

1 Summary

1.1 The Paper

Ludvigson and Ng ask whether business-cycle movements in macroeconomic fundamentals fore-
cast excess returns on U.S. Treasury bonds beyond the information in the yield curve. They sum-
marize a panel of 132 monthly macro and financial series (1964:1–2003:12) with eight principal-
component factors, then regress overlapping twelve-month excess log bond returns on maturities
two to five years on a BIC-selected subset of those factors together with the Cochrane-Piazzesi
(CP) forward-rate factor. Macro factors predict excess returns strongly and add large incremental
power over CP. The adjusted R2 rises from roughly 0.31 with CP alone to 0.45 with macro factors
and CP together, and the implied risk premia move countercyclically.

1.2 Replication Findings

The headline table replicates exactly in coefficients, adjusted R2, and significance categories. A
few Newey-West(18) t-statistics differ slightly, with the largest gap equal to 0.20. We construct
the entire bond side independently from public Gurkaynak-Sack-Wright (GSW) Federal Reserve
zero-coupon yields, because CRSP Fama-Bliss data lies outside the data access available to us,
and the macro-factor result survives this substitution intact. For the post-2003 period, we align
the updated factor space to the original basis and freeze the single-index weights on pre-2004
data. The macro index stays significant there (t = 3.63–4.03), while CP loses significance.

2 Data

The paper draws on two inputs. The first is Fama-Bliss one- through five-year zero-coupon Trea-
sury bond prices from CRSP, used to construct yields, forward rates, twelve-month excess holding
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returns, and the CP factor. The second is a balanced panel of 132 monthly macroeconomic series
from the Global Insights Basic Economics Database and the Conference Board, reduced by princi-
pal components to eight factors.

Neither raw input was available to us, so we substitute for both. The CRSP Trea-
sury files (crsp.fbpri, crsp.fbyld, crsp.tfz mth fb, schema crsp a treasuries) return
InsufficientPrivilege under our WRDS subscription. The 132-series panel is proprietary, and
its public successor FRED-MD could not be retrieved (files.stlouisfed.org returns 403). For
the macro factors we use the authors’ posted factors f1– f8 and single-index factors F5, F6 from
Sydney Ludvigson’s website (RFS2009.xls) as constructed input regressors, so the PCA step is
not independently reproduced. For the bond side we build excess returns, forward rates, and
the CP factor from GSW zero-coupon yields (feds200628.csv, series SVENY01–05, month-end).
The GSW excess returns correlate above 0.99 with the authors’ series, and the GSW CP factor
correlates 0.84. The in-sample period runs 1964:1–2003:12, 480 monthly observations, of which
468 remain usable after the twelve-month overlap. The post-sample predictor panel uses updated
LN factors through 2025:12, and GSW coverage permits 258 forward-return observations with
origins through 2025:6.

3 Methodology

The dependent variable is the twelve-month excess log return on the n-year bond,

rx(n)t+12 =
(

p(n−1)
t+12 − p(n)t

)
− y(1)t , p(n)t = −n y(n)t ,

realized over the next twelve months and regressed on predictors dated t. The estimating equation
is rx(n)t+12 = β0 + β′

1Ft + β2CPt + εt+12, fit by OLS with Newey-West (1987) standard errors using 18
lags to correct the MA(12) error structure of overlapping annual returns. The BIC-selected factor
sets are F6vec = ( f1, f 3

1 , f2, f3, f4, f8) without CP and F5vec = ( f1, f 3
1 , f3, f4, f8) with CP. The single

indices F̂5, F̂6 are fitted values from regressing the average-across-maturity excess return on those
sets. A constant is always included.

Key differences from the paper. We use the authors’ posted PCA factors rather than re-
estimating them from the proprietary panel, so the dimension-reduction step is taken as given.
We also build the bond side from GSW yields rather than CRSP Fama-Bliss. GSW is a smoothed
Svensson curve, a close but imperfect proxy, which slightly lowers the CP-only R2 in the indepen-
dent bond-side specification (0.20 versus 0.31) while leaving macro-factor coefficients essentially
unchanged. The primary Table 2 replication pairs the authors’ factors with the authors’ posted
returns and matches the paper exactly. For the post-sample extension, we align all eight updated
factors to the original PCA basis over their 1964–2003 overlap, estimate the single-index weights
only on pre-2004 observations, and freeze both maps thereafter. Relevant aligned-factor overlap
correlations range from 0.928 to 0.996.

4 Results

4.1 Table 2: In-sample forecasting regressions

Table 1 reports the two-year panel. The three-, four-, and five-year panels match the paper equally
closely (see final-table.txt). The CP factor alone explains 31% of next year’s two-year excess re-
turn (β = 0.449, t = 8.90). The six macro factors explain 26%, with f1 carrying a t of −5.19. Adding

2



CP to the five-factor set lifts the adjusted R2 to 0.45 with both the factors and CP strongly signif-
icant, exactly as published. The single macro index F̂5 delivers the same 22% as the unrestricted
five-factor set, and F̂5 plus CP reaches 0.44 with t-statistics near 6 on each. Signs, magnitudes, and
significance categories coincide with the paper in every cell. The largest numerical t-statistic gap
is 6.58 versus 6.78 for two-year F6hat.

Table 1: Two-year excess return rx(2)t+12: replication versus paper. Newey-West(18) t-statistics in
parentheses. N = 468 overlapping monthly observations, 1964:1–2003:12.

f1 / lead CP R̄2

Spec Repl. Paper Repl. Paper Repl. Paper

(a) CP 0.449 (8.90) 0.45 (8.90) 0.312 0.31
(b) F6vec -0.937 (-5.19) -0.93 (-5.19) 0.259 0.26
(c) F6vec+CP -0.736 (-4.48) -0.74 (-4.48) 0.413 (5.22) 0.41 (5.22) 0.448 0.45
(d) F5vec -0.935 (-4.96) -0.93 (-4.96) 0.217 0.22
(e) F5vec+CP -0.745 (-4.71) -0.75 (-4.71) 0.395 (5.89) 0.40 (5.89) 0.448 0.45
(f) F̂5 0.539 (5.52) 0.54 (5.52) 0.219 0.22
(g) F̂6 0.501 (6.58) 0.50 (6.78) 0.258 0.26
(h) F̂5+CP 0.427 (5.78) 0.43 (5.78) 0.389 (6.01) 0.39 (6.00) 0.444 0.44

OLS, Newey-West(18) SEs. For (b)–(e) the first column reports the f1 coefficient; for (f)–(h) it reports the single-index F̂
coefficient. Constant included, not shown.

4.2 Independent bond-side robustness (GSW)

Building excess returns and CP from GSW yields and estimating every specification again leaves
the macro-factor coefficients almost unchanged and strongly significant. The two-year f1 coeffi-
cient in F5vec moves from −0.935 to −0.914, and F̂5 stays at 0.516 (t = 5.47). Only the CP-only R2

falls, from 0.31 to 0.20, because the GSW smoothed curve recovers slightly less of the forward-rate
predictability that CP packages. The macro result is therefore not an artifact of using the authors’
posted bond data.

4.3 Out-of-sample test, 2004–2025

Table 2 extends the regressions to the post-2003 period with aligned updated LN factors and GSW
bond returns. CP explains essentially zero variation and is insignificant at every maturity. The pre-
2004-frozen macro index remains positive with t-statistics of 3.63 to 4.03. The aligned five-factor
vector adds 0.23 to 0.27 to adjusted R2 over CP, with incremental HAC p-values below 0.00002.
The paper’s central claim that macro fundamentals forecast bond premia beyond the yield curve
holds. Its full sign and significance pattern does not persist because CP is insignificant and slightly
negative for the two-year return.
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Table 2: Post-2003 test. Aligned macro factors versus CP. Newey-West(18). N = 258.

Maturity CP-only R̄2 Frozen index t (with CP) F5vec+CP R̄2 Macro increment

rx(2) 0.00 3.63 0.24 +0.23
rx(3) -0.00 3.78 0.26 +0.26
rx(4) -0.00 3.92 0.27 +0.27
rx(5) 0.00 4.03 0.27 +0.26
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