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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/jofi.12189.

1 Summary

1.1 The Paper

Adrian, Etula, and Muir test whether shocks to security broker-dealer leverage price a broad cross-
section of assets. They build quarterly leverage growth from Flow of Funds balance sheets and
estimate a two-pass model on 25 size and book-to-market portfolios, 10 momentum portfolios,
and six Treasury maturity portfolios from 1968Q1 through 2009Q4. Table III reports a positive
leverage risk price of 62.21 with a Fama—MacBeth t-statistic of 4.62, an adjusted R? of 0.77, and a
total annual MAPE of 1.31 percent.

1.2 Replication Findings

The leverage risk price keeps the paper’s positive sign, but its statistical strength and cross-
sectional fit both weaken. The balanced replication estimates a price of risk of 19.41 with a Fama-
MacBeth t-statistic of 1.97 and a Shanken t-statistic of 1.72. Adjusted R? is 0.38 and total annual
MAPE is 3.29 percent. Two inputs differ from the paper. Current-vintage Flow of Funds data re-
place the paper’s 2011 vintage, and public GSW zero-coupon holding returns replace CRSP Fama
Treasury portfolios that this replication could not access, while preserving a complete 168-quarter
sample. Extending the identical specification through 2010Q1 to 2025Q4 reverses the risk price to
—14.21 with a Fama-MacBeth t-statistic of —1.67.



2 Data

The final sample holds 41 assets in every quarter from 1968Q1 through 2009Q4. Broker-dealer total
financial assets and liabilities come from current-vintage FRED series BOGZ1FL664090005Q and
BOGZ1FL664190005Q, which correspond to Flow of Funds Table L.129. The 25 value-weighted
size and book-to-market portfolios are the Fama—-French portfolio file on WRDS (ff.portfolios25),
and the 10 value-weighted Prior 12-2 momentum portfolios are Kenneth French’s data library
deciles. Monthly portfolio returns and the Fama-French risk-free rate are compounded separately
to quarterly frequency before subtraction.

A public proxy stands in for the paper’s six Treasury portfolios. The WRDS catalog lists the
CRSP Fama Treasury tables, but SELECT access to the restricted CRSP Treasury schema fails. The
replication therefore constructs zero-coupon Treasury holding returns from Federal Reserve GSW
yields at representative maturities of 0.5, 1.5, 2.5, 3.5, 4.5, and 5 years. The five-year lower bound-
ary stands in for the 5-to-10-year bucket because longer GSW maturities do not cover 1968. This
proxy measures Treasury holding returns over the full universe period, but it does not reproduce
the coupon-security composition of the CRSP portfolios. The OOS panel holds the same 41 assets
for 64 quarters from 2010Q1 through 2025Q4.

3 Methodology

Broker-dealer leverage is
- A—Dy
The leverage factor is the current residual from an expanding regression of Alog L; on four quar-
terly indicators. That regression begins in 1965Q3, which gives 1968Q1 the ten prior quarters
stated in the paper. The factor and all quarterly returns are multiplied by 400 and expressed in
annual percentage units.

For each asset i, the first pass estimates

Ly

R = ¢i+ BiLeoLevFact + €.

The second pass regresses the 41 mean excess returns on a constant and the estimated leverage
betas. Fama—-MacBeth inference uses the time-series variation of quarterly cross-sectional prices of
risk, holding the full-sample betas fixed. Shanken inference applies the generated-beta correction.
The model has no fixed effects. Pricing diagnostics cover adjusted R?, group MAPEs, total MAPE
including the absolute intercept, and the joint pricing-error chi-squared statistic.

Two choices depart from the paper, the current Flow of Funds vintage and the GSW Trea-
sury proxy. Both affect measured return covariances. The estimator, units, leverage initialization,
sample dates, and balanced 41-asset design follow the target specification.



4 Results

4.1 Table III

The leverage risk price retains the paper’s positive sign. Its Fama—-MacBeth t-statistic falls from
4.62 to 1.97, while its Shanken t-statistic falls from 3.12 to 1.72. The Treasury proxy has a 0.48
percent MAPE, close to the paper’s 0.37 percent. Momentum accounts for the largest pricing
errors at 3.17 percent. The weaker leverage factor covariance structure lowers adjusted R? to 0.38

Table 1: LevFac Cross-Sectional Pricing

Statistic Paper Replication
Intercept 0.12 1.54
Fama-MacBeth t, intercept 0.06 1.31
Shanken t, intercept 0.04 1.14
LevFac price of risk 62.21 19.41
Fama—-MacBeth t, LevFac 4.62 1.97
Shanken t, LevFac 3.12 1.72
Adjusted R? 0.77 0.38
MAPE, size and book-to-market 1.16 1.49
MAPE, momentum 1.79 3.17
MAPE, Treasury 0.37 0.48
Total MAPE 1.31 3.29
Chi-squared 67.87 110.47

Fama—-MacBeth and Shanken inference. No fixed effects.
N = 41 assets and T = 168 quarters. Percent per year except R>.

and raises total MAPE to 3.29 percent.

4.2 Out-of-Sample Test

The OOS leverage risk price reverses from 19.41 to —14.21. Its Fama—-MacBeth t-statistic is —1.67,
and the in-sample versus OOS beta correlation is —0.82. The unchanged specification therefore

Table 2: Post-2009 LevFac Test

Statistic 00s
Intercept 5.89
Fama-MacBeth t, intercept 3.95
LevFac price of risk —14.21
Fama—-MacBeth t, LevFac —1.67
Shanken t, LevFac —1.29
Adjusted R? 0.44
Total MAPE 8.63
In-sample versus OOS beta correlation —0.82

Same estimator. No fixed effects. N = 41, T = 64, 2010Q1-2025Q4.

classifies the post-2009 result as reversed.



