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Once Upon a Time...

e CAPM:

Et[ri,t+1] = ﬁ,m “Rm — Rf
e CAPM Anomalies:
Eilrier1] = a + bz

¢ Fama and French (1993, JFE):

“One of our central themes is that if assets are priced rationally,
variables that are related to average returns...must proxy for
sensitivity to common risk factors in returns”

Eilrien] = B Rm— Re + 8- HML + 5 - SMB
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The “Bs vs Characteristics” Fight Begins...
e _.and the fight is still happening
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Abstract

We develop a methodology for bias-corrected return-premium estimation from cross-sectional regressions of
individual stock returns on betas and firm characteristics. Over the period 1963-2014, there is some evidence
of a negative premium on the size factor and positive beta premiums for the profitability and investment
factors as well as the market factor (though not for the CAPM). There is no pricing evidence for the book-to-
market and momentum factors with all characteristics included. Characteristics consistently explain a much
larger proportion of variation in estimated expected returns than factor loadings, even with time-varying
return premia
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Momentum: Fama's Achilles Heel

Eugene Fama in an interview at Chicago Booth Review:

"...[momentum)] could be explained by risk, but if it's risk, it changes

much too quickly for me to capture it in any asset-pricing model”
Firm momentum lasts for only a few months
Paper's Insight: because momentum “changes much too

quickly”, one needs a conditional asset-pricing model that
allows firm-level §s to change quickly as well

The paper explains momentum (and reversal) using the
Instrumented PCA model of Kelly, Pruitt, and Su (2019, JFE)

Conclusion: “momentum and long-term reversal...[are]
explained by conditional betas in a no-arbitrage factor model”
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Tables I & IT

Predicting Realized Beta With Momentum

Factor
MKTRF SMB HML RMW CMA
One-month
Slope 0.19 —0.01 —0.08 0.18 —0.01
(9.72)  (—0.54)  (-231)  (4.83)  (=0.17)
R% (%) 0.04 0.00 0.01 0.01 0.00
Adjusted R? (%) 7.44 0.01 1.86 1.86 0.02
Twelve-month
Slope 0.14 —0.09 —-0.10 0.24 —0.12
(9.47) (—4.80) (—4.00) (9.38) (—3.90)
R? (%) 0.19 0.03 0.05 0.09 0.02
Adjusted R? (%) 3.97 0.63 1.04 1.88 0.42
Multivariate Reg
Slope 0.18 0.12 —0.06 0.05 0.05
(9.97) (5.23) (—1.77) (1.33) (1.21)
R? (%) 1.90 0.46 0.25 0.24 0.10
Adjusted R? (%) 54.95 13.30 7.23 6.94 2.89
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Instrumented PCA

® We can model the link between s and characteristics in a
conditional factor model (e.g., Lewellen 1999):

fier1 = Bir-fer1 + €eq1

with
IE:t[ri,t+1] = /Bi,t -

and /
Bix = Zi,trﬂ

e Kelly, Pruitt, and Su (2019, JFE) generalize this method to
estimate the fs in the process instead of prespecifying them

® Their method (called IPCA) is effectively a PCA that allows
(s to depend on firm-level characteristics

® The model implies z affects expected returns only through 3
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Motivation and Methodology

The “Bs vs Characteristics” Test for Momentum
® Momentum is a signal for E[r]:
rie = Eeoq[rie] + €t

® Under the IPCA model, however, this happens because
Momentum proxies for 5:

fie = Bit—1-A + €t

® To perform the “3s vs Characteristics” test, the paper
compares three E[r] signals:

— 12
)r = j=1li,t—j

_ 12
2) € = j=1€i,t—j

3) BA = z,Mg- A
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Table III
Momentum and the IPCA Model

A. Univariate Regressions

Constant
(t-stat)

Coeff
(t-stat)

R% (%)

Raw signal

Rank signal

P BX € 7 B'A €
0.01 0.00 0.01 0.01 0.01 0.01
(3.87) (0.74) (4.05) (4.06) (4.04) (4.06)
0.00 0.86 —0.00 0.87 1.92 0.72
(0.12) (11.48) (—0.04) (3.39)  (11.10) (2.83)
0.00 0.13 0.00 0.02 0.12 0.02
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B. Portfolio Sorts
Average return Sharpe ratio
7 B\ € 7 B\ €
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Q2 8.11 6.82 8.62 0.44 0.38 0.46
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Table VI
Other Formation Windows

Rank signal regressions

Univariate Bivariate
Formation [ R% (%) T B R? (%)

2 12 0.87 0.02 0.29 1.82 0.12
(3.39) (1.01) (8.68)

13 24 —0.46 0.01 —0.16 1.80 0.11
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Other Results

e Qut-of-sample: slightly weaker results
(e.g., Q5-Q1 goes from to 20.4% to 18.7%)

¢ Restricted (KPS) Sample: stronger results
(e.g., Q5-Q1 goes from 20.4% to 33.6%)

¢ Several Robustness Checks (focused on Momentum):

o Excluding Momentum from IPCA

[¢]

Replacing IPCA with FF 5-Factor Model

o

Replacing € =rit — fBit—1- A with € ,=r;—Bi1-f

o

Time-varying Risk Premia: \;

o

IPCA (s forecast realized (s

o

Q5-Q1 Strategy: return dynamics, turnover, VW returns...
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KPS (2019, JFE):

“Factor 3 is 50% correlated with the UMD factor”
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Conclusion: “momentum and long-term reversal...[are] explained
by conditional betas in a no-arbitrage factor model”

e Kozak, Nagel, and Santosh (2018, JF):

“reduced-form factor models and horse races between characteristics
and covariances cannot discriminate between alternative models of

investor beliefs”
® No near-arbitrage = SDF has (low order) Factor Structure
e ..even if all E[r] variation is driven by sentiment!

e “if stocks with momentum did not rise and fall together...[the
momentum effect] would not exist in the first place because
arbitrageurs would have picked this low-hanging fruit”
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(2) What are the Economic Implications of the Results?

Conclusion: “momentum and long-term reversal...[are] explained
by conditional betas in a no-arbitrage factor model”

® Glass half empty: we “learned” that arbitrageurs know about
momentum so it is not a near-arbitrage opportunity

¢ Glass half full: we learned why momentum did not (and likely
will not) disappear despite arbitrageurs knowing about it

Because momentum exposes them to (undiversifiable) volatility!

® The paper does not (yet) help us “understand” what induced
the momentum effect (preferences? beliefs? frictions? ...)

® But the paper helps us understand why the effect is still there
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® Most Macro-Finance Models can be written as an ICAPM:
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¢ Factor Structure in IPCA implies (Cochrane 2005, Ch 6):
M1 = a; — EJm]- Cove(f,f)™ - N+ fin

= a — bz,t X f2,t+1 - g bi,t X fi,t+1
i£2

e Cor(ry,f) = 85% = f_, captures investment opportunities
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(4) Pre vs Post Publication Sources of Risk Premium

If momentum was not known before publication, then
near-arbitrage opportunities might have existed prior to 1993

From Kozak, Nagel, and Santosh (2018, JF), mispricing is
more likely to explain momentum if risk-premium
(pre-publication) is due to high-order factors (beyond 67)

We can better understand momentum by comparing the
sources of risk-premium pre vs post publication

More broadly, you can ask (maybe a different paper):

Can one “predict” post-publication decline in E[r] (McLean
and Pontiff, 2016 JF) based on how much of the return
variation pre-publication is due to the first K IPCA factors?
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(5) Other Comments

Novy-Marx (2012, JFE): R;—12 to Ry—7

® Hou, Xue, and Zhang (2014, RFS): g-factor model captures

momentum

E[r] = Bi\ vs E[r] = a+ b X (Lewellen 2015, CFR)
® VW returns + KPS sample + out-of-sample analysis

* Value-weighted IPCA:  Min 3= vw x et
g.f t

Create 60 (value-weighted) decile portfolios sorted on
BiaAt,-, ﬂ;ﬁ)\ﬁ (new testing assets for asset pricing models)
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® The paper is interesting and very well executed

Reading it was fun (definitely recommend)

It clearly shows that Momentum is subsumed by IPCA fs

It would be useful to:

o Clarify marginal contribution relative to KPS (2019, JFE)

o Discuss what we can (and what we cannot) conclude
economically (discuss Kozak, Nagel, and Santosh, 2018 JF)

o ldentify what risks are captured by IPCA factors (focus on
investment opportunities)

o Study pre vs post publication sources of risk premium

e Good luck!
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