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Introduction
Theme, Zhang (2017, EFM)

A new class of capital asset pricing models arises from the first
principle of real investment for individual firms



Introduction

Setup: A two-period stochastic general equilibrium model

Three defining characteristics of neoclassical economics:

m Rational expectations
m Consumers maximize utility, and firms maximize market value

m Markets clear



Introduction
The consumption CAPM

A representative household maximizes:
U(Ce) + pEe[U(Cei1)]
subject to:
Ce+ ) PieSieer = D (Pie + Die) Si
G = Z(Pit+1 + Dity1) Sits1

The first principle of consumption:

The Consumption CAPM

E[Mearga]l=1 = E[ria]-re =81 e

1



Introduction
The investment CAPM

An individual firm i maximizes:

afl;\2
Pit + Djs = m.aif [nitKit =l - 5 (K;) Kit + E¢ [Mt+1r|it+1Kit+1]]

it it

The first principle of investment:
Mits1
1=E | My —————
f[ s a(l,-t/K,-t)]

Pits1 + Ditr1 s Mits1

=ri =~
Pit tl 1+a(/,t/K,t)

The Investment CAPM

The investment CAPM: Cross-sectionally varying expected returns



Introduction
Equilibrium

The consumption CAPM and the investment CAPM deliver
identical expected returns in general equilibrium:

E:[Mizs1]

ree+ B e = Ee[rien] = 1+ a(le/Ka)

m Consumption: Covariances are sufficient statistics of E;[r3, ]

m Investment: Characteristics are sufficient statistics of E;[r3, ]

The investment CAPM: The supply theory of asset pricing



Introduction

Marshall's “scissors:” Marshall (1890, Principles of Economics)

Q

PRINCIPLES
ECONOMICS

PALGRAVE CLASSICS IN ECONOMICS

ALFRED MARSHALL




Introduction

Marshall's “scissors:” History tends to repeat itself?

Ricardo and Mill: Costs of production determine value, but Jevons,
Menger, and Walras: Marginal utility determines value

m The water versus diamond example

“We might as reasonably dispute whether it is the upper or under
blade of a pair of scissors that cuts a piece of paper, as whether
value is governed by utility or costs of production. It is true that
when one blade is held still, and the cutting is affected by moving
the other, we may say with careless brevity that the cutting is done
by the second; but the statement is not strictly accurate, and ...
not a strictly scientific account of what happens (Marshall 1890
[1961, 9th edition, p. 348], my emphasis).”



Introduction
Aggregation: Kirman (1992, JEP)

Individual maximization does not imply collective rationality, and
collective maximization does not imply individual rationality

The response of the representative consumer to a parameter change
might not be the same as the aggregate response of individuals

It is possible for the representative to exhibit preference orderings
that are opposite to all the individuals’.

The aggregate behavior of rational individuals might exhibit
complicated dynamics, and imposing these dynamics on one
individual can lead to unnatural characteristics of the individual



Introduction
Aggregation

The Sonnenschein-Mantel-Debreu theorem: The aggregate excess
demand function is not restricted by the standard rationality
assumption on individual demands

m The blunt “blade:” The consumption CAPM is not testable

m Aggregation means consumption growth is not even a factor

Derived for individual firms, the investment CAPM is immune to
the aggregation problem, more empirically tractable

Characteristics-based factors as fundamental as macro factors



Outline

The g-factor Model

The ¢°-model

Stress-testing Factor Models

Individual Factor Regressions



Outline

The g-factor Model



The g-factor Model

Hou, Xue, and Zhang (2015, RFS)

A factor implementation of the investment CAPM:
E[Ri=Re] = Bk EIMKT]+Ble E[Rue]+B{ja E[Ra1+Bkoe E[Rroe]

m MKT, Rye, R|/A, and Rree are the market, size, investment,
and profitability (return on equity, Roe) factors, respectively

n 6,’;,|KT,5K'/|6,6I"/A, and Béoe are factor loadings

The g-factor model largely summarizes the cross section of average
stock returns, capturing most (but not all) anomalies that plague
the Fama-French 3-factor model and Carhart 4-factor model



The g-factor Model

Intuition

Y-axis: The discount rate

High composite issuance firms

High accrual firms

Firms with high long-term prior returns
Low market leverage firms

/ Growth firms with low book-to-market

High net stock issues firms

SEO firms, IPO firms, convertible bond issuers
High investment-to-assets firms

Low investment-to-assets firms
Matching nonissuers

Low net stock issues firms
Value firms with high book-to-market /
High market leverage firms

Firms with low long-term prior returns 0

Low accrual firms X-axis: Investment-to-assets

Low composite issuance firms




The g-factor Model

Intuition

High Roe relative to low investment means high discount rates:

m Suppose the discount rates were low

m Combined with high Roe, low discount rates would imply high
net present values of new projects and high investment

m Discount rates must be high to offset high Roe to induce low
investment

Price and earnings momentum winners and less financially
distressed firms have higher Roe and earn higher expected returns



The g-factor Model

“Endorsement” from Fama and French (2015, 2018)

The Fama-French 5-factor model:

E[Ri - Ri] = b E[MKT,] + s; E[SMB,] + h; E[HML,]
+r; EIRMW, ] + ¢; E[CMA,]

m MKT;,SMB;, HML;, RMW;, and CMA; are the market, size,
value, profitability, and investment factors, respectively

m b;,s;, h;, ri, and ¢; are factor loadings

Fama and French (2018) add UMD to form the six-factor model



The g-factor Model

The g-factor model predates the Fama-French five-factor model by 3-6 years

Neoclassical factors July 2007
An equilibrium three-factor model January 2009
Production-based factors April 2009
A better three-factor model June 2009

that explains more anomalies
An alternative three-factor model April 2010, April 2011
Digesting anomalies: An investment approach October 2012, August 2014

Fama and French (2013): A four-factor model for  [RIIRRl0IR]
the size, value, and profitability
patterns in stock returns

Fama and French (2014): NSRS @IIRY, September 2014

A five-factor asset pricing model



The g-factor Model

Hou, Mo, Xue, and Zhang (2018a): Factor spanning tests, 1/1967-12/2016

R o Bukt  Psme  Pume Brmw  Bcema Bump

Rwve 031 005 00l 097 003 003 002
(2.43) (1.58) (0.72) (64.99) (1.63) (0.98) (0.72)
003 001 097 005 004 001 003
(0.90) (1.21) (68.50) (2.81) (1.34) (0.34) (2.57)
Ry [041 [042] o001 004 003 006 082
(492) (3.48) (0.80) (3.08) (1.32) (246) (31.26)
[0if o001 005 004 006 081 0.01
(3.15) (0.97) (3.06) (1.79) (221) (33.12) (0.77)
Rroe [055 [047 003 012 024 070  0.10
(5.25) (5.91) (1.18) (2.98) (3.72) 1280  1.03
080 o000 012 010 065 001 024
(450) 003 (3.74) (2.02) (1477) (0.21) (9.94)




The g-factor Model

Hou, Mo, Xue, and Zhang (2018a): Factor spanning tests, 1/1967-12/2016

R Qg BMKT BmE Bya BroE

SMB 0.25 0.04 0.01 0.94 0.08 0.09
(192)  (1.32) (0.66) (54.18)  (421)  (5.84)

HML 0.37 0.07 0.04 0.02 1.01 0.19
(271)  (0.63) (1.01)  (0.31) (12.18)  (2.65)

RMW 0.26 0.01 0.03 0.12 0.03 0.54
(253)  (0.11) (121)  (L70)  (0.35)  (8.53)

CMA 0.33 -0.00 0.04 0.04 0.96 0.10
(351)  (0.13) (3.74)  (190) (3493) (3.49)

UMD 0.64 0.11 0.08 0.24 0.00 0.91

(3.60)  (0.49) (1.24)  (1.73)  (0.02)  (5.88)

The g-factors subsume RMW, CMA, and UMD in the six-factor
model, which in turn cannot subsume the g-factors



Outline

The ¢°-model



The g°>-model

Hou, Mo, Xue, and Zhang (2018b)

Augmenting the g-factor model with an expected growth factor:

E[R-R] = Alucr EMKT]+ B E[Ru]
+/3II/A E[RI//-\] + Bll?oe E[RRoe] + 5I’Eg E[REg]

m Rgg the expected growth factor, and Bég its factor loading

The g®-model improves on the g-factor model substantially



The g°>-model

Motivation from Cochrane (1991)

Recall in the static investment framework:
S Mits1
it+1 1 + a(/,'t/K,'t)

In the multiperiod investment framework:

s iy + (a/2) (les1/Aies1)® + (1= 8) [1+ a (i1 /Aiesn) ]
it+l 1+a(li/Air)

The “capital gain” component is roughly proportional to
investment-to-assets growth, (liz+1/Ait+1) [ (1i/Ait)



The g°>-model

Cross-sectional forecasts

Forecast d"I/A, T-year ahead investment-to-assets changes, via
monthly cross-sectional regressions

Motivating predictors based on a priori conceptual arguments:

m Tobin’s g: Erickson and Whited (2000)
m Operating cash flows: Fazzari, Hubbard, and Petersen (1988)
m Change in return on equity: Liu, Whited, and Zhang (2009)



The g°>-model

Cross-sectional regressions of future investment-to-assets changes

log(q) Cop dRoe R?  Pearson Rank
-0.03 0.53 0.80 6.64 0.14 0.21
(-5.86)  (12.82)  (7.75) [000] [0.00]
-0.08 0.72 0.93 8.88 0.16 0.23
(-10.00)  (1258)  (10.25) [0.00] [0.00]
-0.09 0.76 0.74 9.18 0.16 0.22

(-12.14)  (12.20)  (8.62) [0.00] [0.00]




The g°>-model

An expected growth factor, Reg, from independent 2 x 3 sorts on size and E.[d'I/A]

Reg o Bkt Pme Bia  Broe R?

082 063 010 -009 025 030 048

(9.81) (9.11) (-6.17) (-347) (6.26) (9.43)
] Bkt Bue Bia Broe  Biog(q) R?

063 011 -009 027 030 -002 0.48
(9.15) (-6.20) (-3.54) (6.00) (9.05) (-0.50)

o Bkt Bme ﬁI/A Broe Bcop R?

03 003 -002 032 015 0.57 0.66
(6.09) (-1.84) (-0.70) (10.36) (5.07) (10.41)

o Bkt Bme /BI/A Broe Bdroe R?

059 o011 -009 022 023 0.15 0.49
(8.06) (-6.44) (-3.86) (4.81) (5.20) (2.43)




Outline

Stress-testing Factor Models



Stress Tests
Hou, Mo, Xue, and Zhang (2018b): The playing field

158 significant anomalies from Hou, Xue, and Zhang (2017)

m Momentum: 36
m Value-versus-growth: 29
m Investment: 28
m Profitability: 35
m Intangibles: 26
[

Trading frictions: 4



Stress Tests
Hou, Mo, Xue, and Zhang (2018b): The playing field

7 competing factor models:

m The g-factor model, the g®>-model

m The Fama-French five-factor model, the six-factor model, an
alternative six-factor model with RMWc¢

m The Stambaugh-Yuan four-factor model

m The Barillas-Shanken six-factor model: MKT, SMB, R|/A,
RRoe, the Asness-Frazzini monthly formed HML, UMD



Stress Tests
Hou, Mo, Xue, and Zhang (2018b): Testing deciles, momentum

Panel A: Momentum (36)

Suel Earnings surprise Abrl  Cumulative abnormal returns
(1-month holding period), around earnings announcements
Foster, Olsen, and Shevlin (1984) (1-month holding period), Chan,

Jegadeesh, and Lakonishok (1996)

Abr6 Cumulative abnormal returns Abr12 Cumulative abnormal returns
around earnings announcements around earnings announcements
(6-month holding period), Chan, (12-month holding period), Chan,
Jegadeesh, and Lakonishok (1996) Jegadeesh, and Lakonishok (1996)

Rel Revisions in analysts’ forecasts Re6  Revisions in analysts’ forecasts
(1-month holding period), Chan, (6-month holding period), Chan,
Jegadeesh, and Lakonishok (1996) Jegadeesh, and Lakonishok (1996)

R®1  Price momentum (6-month prior R®6  Price momentum (6-month prior
returns, 1-month holding period), returns, 6-month holding period),
Jegadeesh and Titman (1993) Jegadeesh and Titman (1993)

R®12 Price momentum (6-month prior R™1 Price momentum (11-month prior
returns, 12-month holding period), returns, 1-month holding period),

Jegadeesh and Titman (1993) Fama and French (1996)



Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, momentum

R'™6 Price momentum, (11-month prior

Im6

Rs1

dEf6

Neil

%6

returns, 6-month holding period),
Fama and French (1996)

Industry momentum

(6-month holding period),
Moskowitz and Grinblatt (1999)
Revenue surprise

(1-month holding period),
Jegadeesh and Livnat (2006)
Analysts’ forecast change
(6-month hold period), Hawkins,
Chamberlin, and Daniel (1984)

# of consecutive quarters with earnings

increases (1-month holding period),
Barth, Elliott, and Finn (1999)
Six-month residual momentum
(6-month holding period),

Blitz, Huij, and Martens (2011)

Im1

Im12

dEfl

Industry momentum,
(1-month holding period),
Moskowitz and Grinblatt (1999)

Industry momentum

(12-month holding period),
Moskowitz and Grinblatt (1999)
Analysts’ forecast change
(1-month hold period), Hawkins,
Chamberlin, and Daniel (1984)

dEf12 Analysts’ forecast change

52w6

(12-month hold period), Hawkins,
Chamberlin, and Daniel (1984)
52-week high

(6-month holding period),

George and Hwang (2004)
Six-month residual momentum
(12-month holding period),

Blitz, Huij, and Martens (2011)
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e1

12

lIrl

lr12
Cml
Sim1

Cim6

Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, momentum

11-month residual momentum,
1-month, Blitz, Huij,

and Martens (2011)

11-month residual momentum,
12-month, Blitz, Huij,

and Martens (2011)

Industry lead-lag effect in prior
returns, 1-month, Hou (2007)
Industry lead-lag effect in prior
returns, 12-month, Hou (2007)
Customer momentum, 1-month
Cohen and Frazzini (2008)
Supplier industries momentum, 1-
month, Menzly and Ozbas (2010)
Customer industries momentum, 6-
month, Menzly and Ozbas (2010)

€6

Sml

lIr6
llel
Cm12
Ciml

Cim12

11-month residual momentum,
6-month, Blitz, Huij,

and Martens (2011)

Segment momentum

1-month, Cohen and Lou (2012)

Industry lead-lag effect in prior
returns, 6-month, Hou (2007)

Industry lead-lag effect in earnings
news, 1-month, Hou (2007)
Customer momentum, 12-month
Cohen and Frazzini (2008)
Customer industries momentum, 1-
month, Menzly and Ozbas (2010)

Customer industries momentum, 12-
month, Menzly and Ozbas (2010)



Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, value-versus-growth

Panel B: Value-versus-growth (29)

Bm  Book-to-market equity,

Rosenberg, Reid, and Lanstein (1985)

Bm912 Quarterly Book-to-market equity
(12-month holding period)

Rev12 Reversal (12-month holding period)

De Bondt and Thaler (1985)

Quarterly earnings-to-price

(1-month holding period)

Epil

Ep?12 Quarterly earnings-to-price
(12-month holding period)
Cp91l Quarterly Cash flow-to-price
(1-month holding period)
Cp912 Quarterly Cash flow-to-price
(12-month holding period)
Em  Enterprise multiple,
Loughran and Wellman (2011)

Bmj Book-to-June-end market equity,

Asness and Frazzini (2013)

Rev6 Reversal (6-month holding period),
De Bondt and Thaler (1985)

Ep  Earnings-to-price, Basu (1983)

Ep96 Quarterly earnings-to-price
(6-month holding period)
Cp  Cash flow-to-price,
Lakonishok, Shleifer, and Vishny (1994)
Cp96 Quarterly Cash flow-to-price
(6-month holding period)
Nop Net payout yield, Boudoukh, Michaely,
Richardson, and Roberts (2007)
Em91 Quarterly enterprise multiple
(1-month holding period)



Stress Tests
Hou, Mo, Xue, and Zhang (2018b): Testing deciles, value-versus-growth

Em?6 Quarterly enterprise multiple Em912 Quarterly enterprise multiple
(6-month holding period) (12-month holding period)

Sp  Sales-to-price, Sp91l  Quarterly sales-to-price
Barbee, Mukherji, and Raines (1996) (1-month holding period)

Sp96 Quarterly sales-to-price Sp912 Quarterly sales-to-price
(6-month holding period) (12-month holding period)

Ocp Operating cash flow-to-price, Desai, Ocp?1 Operating cash flow-to-price
Rajgopal, and Venkatachalam (2004) (1-month holding period)

Ir Intangible return, Vhp Intrinsic value-to-market,
Daniel and Titman (2006) Frankel and Lee (1998)

Vfp  Analysts-based intrinsic value-to-market, Ebp  Enterprise book-to-price, Penman,
Frankel and Lee (1998) Richardson, and Tuna (2007)

Dur Equity duration,
Dechow, Sloan, and Soliman (2004)



Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, investment

Panel C: Investment (28)

Aci Abnormal corporate investment,
Titman, Wei, and Xie (2004)

1a% Quarterly investment-to-assets
(6-month holding period)

[/A  Investment-to-assets,
Cooper, Gulen, and Schill (2008)
12912 Quarterly investment-to-assets
(12-month holding period)

dPia (Changes in PPE and inventory)/assets, Noa Net operating assets, Hirshleifer,

Lyandres, Sun, and Zhang (2008)

dNoa Changes in net operating
assets, Hirshleifer, Hou,
Teoh, and Zhang (2004)

lg  Investment growth, Xing (2008)

Nsi  Net stock issues,
Pontiff and Woodgate (2008)

Cei Composite equity issuance,
Daniel and Titman (2006)

Hou, Teoh, and Zhang (2004)
dLno Change in long-term net
operating assets, Fairfield,
Whisenant, and Yohn (2003)
2lg  Two-year investment growth,
Anderson and Garcia-Feijoo (2006)
dli % change in investment—
% change in industry investment,
Abarbanell and Bushee (1998)

Ivg Inventory growth, Belo and Lin (2011)



Ive

dWc

dNco

dFin

dBe

Poa

Pda

Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, investment

Inventory changes,

Thomas and Zhang (2002)

Change in net non-cash working
capital, Richardson, Sloan,

Soliman, and Tuna (2005)

Change in net non-current operating
assets, Richardson, Sloan,

Soliman, and Tuna (2005)

Change in net financial assets,
Richardson, Sloan,

Soliman, and Tuna (2005)

Change in common equity, Richardson,
Sloan, Soliman, and Tuna (2005)
Percent operating accruals, Hafzalla,
Lundholm, and Van Winkle (2011)

Percent discretionary accruals

Oa

dCoa

dNca

dFnl

Dac

Pta

Ndf

Operating accruals, Sloan (1996)

Change in current operating
assets, Richardson, Sloan,
Soliman, and Tuna (2005)
Change in non-current operating
assets, Richardson, Sloan,
Soliman, and Tuna (2005)
Change in financial liabilities,
Richardson, Sloan,

Soliman, and Tuna (2005)
Discretionary accruals,

Xie (2001)

Percent total accruals, Hafzalla,
Lundholm, and Van Winkle (2011)
Net debt finance, Bradshaw,
Richardson, and Sloan (2006)



Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, profitability

Panel D: Profitability (35)

Roel Return on equity, 1-month,
Hou, Xue, and Zhang (2015)

dRoel Change in Roe, 1-month horizon

Roeb6

dRoeb6

dRoel2 Change in Roe, 12-month horizon Roal

dRoal Change in Roa, 1-month horizon dRoa6

Rna%l Return on net operating assets,
1-month horizon

Ato91 Quarterly asset turnover,
1-month horizon

Ato912 Quarterly asset turnover,
12-month horizon

Cto%6 Quarterly capital turnover,

6-month horizon

Gross profits-to-assets,

Novy-Marx (2013)

Gpa

Rna%6

Ato6

Cto1

Return on equity, 6-month,
Hou, Xue, and Zhang (2015)

Change in Roe, 6-month horizon

Return on assets, 1-month horizon,
Balakrishnan, Bartov, and Faurel (2010)

Change in Roa, 6-month horizon
Return on net operating assets,
6-month horizon

Quarterly asset turnover,
6-month horizon

Quarterly capital turnover,
1-month horizon

Cto?12 Quarterly capital turnover,

Gla%1

12-month horizon

Gross profits-to-lagged assets,
1-month horizon



Gla%6
Ole?1
Opa
Ola%
Cop

Cla%1

Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, profitability

Gross profits-to-lagged assets,
6-month horizon

Operating profits-to-lagged equity,
1-month horizon

Gla%12 Gross profits-to-lagged assets,

12-month horizon

Ole?6 Operating profits-to-lagged

equity , 6-month horizon

Operating profits-to-assets, Ball, Gerakos, Ola%l Operating profits-to-

Linnainmaa, and Nikolaev (2015)
Operating profits-to-lagged assets,
6-month horizon

Cash-based operating profitability, Ball,
Gerakos, Linnainmaa, and Nikolaev (2016)
Cash-based operating profits-to-

lagged assets, 1-month horizon

Cla912 Cash-based operating profits-to-

FI6

Fpi6

lagged assets, 12-month horizon
Quarterly F-score,

6-month horizon

Failure probability, 6-month horizon,
Campbell, Hilscher, and Szilagyi (2008)

lagged assets, 1-month horizon

Ola912 Operating profits-to-

Cla

Cla%

Fi1

Fi12

lagged assets, 12-month horizon
Cash-based operating profits-to-
lagged assets

Cash-based operating profits-to-
lagged assets, 6-month horizon
Quarterly F-score,

1-month horizon

Quarterly F-score,

12-month horizon



Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, intangibles

Panel E: Intangibles (26)

Oca

Adm

Rdm91

Organizational capital-to-assets,
Eisfeldt and Papanikolaou (2013)

Advertising expense-to-market, Chan,

Lakonishok, and Sougiannis (2001)

Quarterly R&D-to-market,
1-month horizon

Rdm912 Quarterly R&D-to-market,

ol1
01912
Etr

Eprd

12-month horizon

Quarterly operating leverage,
1-month horizon

Quarterly operating leverage,
12-month horizon

Effective tax rate,

Abarbanell and Bushee (1998)
Earnings predictability, Francis,
Lafond, Olsson, and Schipper (2004)

loca

Rdm

Industry-adjusted organizational
capital-to-assets,

Eisfeldt and Papanikolaou (2013)
R&D-to-market, Chan,
Lakonishok, and Sougiannis (2001)

Rdm96 Quarterly R&D-to-market,

Ol

Ol

Hs

Rer

Etl

6-month horizon

Operating leverage,
Novy-Marx (2011)

Quarterly operating leverage,
6-month horizon

Industry concentration (sales),
Hou and Robinson (2006)

Real estate ratio, Tuzel (2010)

Earnings timeliness, Francis, Lafond,
Olsson, and Schipper (2004)



Stress Tests

Hou, Mo, Xue, and Zhang (2018b): Testing deciles, intangibles and frictions

Alm1l Asset liquidity (market assets),
1-month horizon

Alm912 Asset liquidity (market assets),
12-month horizon

RI*®! Years 2-5 lagged returns, annual

Heston and Sadka (2008)
Rgl6.10]

Heston and Sadka (2008)
Rl11.15

Heston and Sadka (2008)

Years 6-10 lagged returns, annual

Alm96 Asset liquidity (market assets),

6-month horizon

12-month-lagged return,

Heston and Sadka (2008)

Years 2-5 lagged returns, nonannual
Heston and Sadka (2008)

Years 6-10 lagged returns, nonannual
Heston and Sadka (2008)

I'Years 11-15 lagged returns, annual RL*®2° Years 16-20 lagged returns, annual

Heston and Sadka (2008)

Panel F: Trading frictions (4)

Svl Systematic volatility risk,
1-month horizon, Ang, Hodrick,
Xing, and Zhang (2006)

Isff1  Idiosyncratic skewness
per the 3-factor model,
1-month horizon

Dtvl2 Dollar trading volume, 12-month

horizon, Brennan,

Chordia, and Subrahmanyam (1998)
Idiosyncratic skewness

per the g-factor model,

1-month horizon




Stress Tests

Relative performance of factor models, all 158 anomalies

oy | #\t|z1.96 #|t|23 ol #p5%
0.25 46 17 0.11 98
0.18 19 4 0.10 58
0.38 89 61 0.12 113
0.1
68
0.28 61 34 0.14 147
0.27 57 25 0.10 87




Stress Tests
Hou, Mo, Xue, and Zhang (2018b): Relative performance of factor models

lom-L] #1006 Fleps 0] #ocs%  loH-L] Fepros Flps o] #ocsn
Momentum (36) Value-versus-growth (29)

q 0.26 1 0.10 23 0.20 4 0 0.11 17
¢ 019 l 1000 12 019 4 0 013 15
FF5 0.64 27 0.16 34 0.14 1 0 0.08 9
i 029 ] 0.09
FF6c 0 J0.00 N 8 |
BS6 0.25 12 5 0.13 33 0.24 11 5 0.13 26
SY4 0.34 21 7 0.10 22 0.20 6 2 011 15




Stress Tests
Hou, Mo, Xue, and Zhang (2018b): Relative performance of factor models

lom-L] #1006 Fleps 0] #ocs%  loH-L] Fepros Flps o] #ocsn
Investment (28) Profitability (35)

q 0.20 9 4 0.10 17 0.23 12 4 0.10 19
¢ 0100 0 0 008 7 014 l 0 009 12
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Stress Tests
Hou, Mo, Xue, and Zhang (2018b): Relative performance of factor models
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Intangibles (26) Trading frictions (4)
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Stress Tests
Hou, Mo, Xue, and Zhang (2018b): Summary of empirical horse races

The g®-model is the best performing model

The g-factor model compares well with the Fama-French six-factor
models and the Stambaugh-Yuan model with a lower number of
high-minus-low alphas, but a higher number of GRS rejections

The Fama-French five-factor model and the Barillas-Shanken model
have the highest number of significant high-minus-low alphas and
the highest number of GRS rejections, respectively
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Individual Factor Regressions
Momentum, 1/1967-12/2016
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Individual Factor Regressions
Momentum, 1/1967-12/2016
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Individual Factor Regressions
Momentum, 1/1967-12/2016
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Individual Factor Regressions
Momentum and value-versus-growth, 1/1967-12/2016

Cml Cml2 Siml Ciml Cim6 Ciml2 Bm Bmj Bm7l2 Rev6

0.78 015 0.79 0.75 0.29 0.27 0.54 0.46 0.48 -0.42

ts 385 222 365 335 276 341 261 212 221 -201
ag |00 o005 (057 [0%64 o006 o008 [08 o028 [087 -0.21
ags 068 -0.02 (025 (036 -0.17 -0.12 [0.08 030 [0:38 -0.07

arrs 075 013 075 074 025 029 010 -0.13 -0.12 -0.01
arFs 0.02 [ -0.01  0.04 007 ¥ -o.10
aFFec 002 [EJ P o002 003 010 [KE] -o0.15
apss 074 003 057 0.66 0.02 0.03 -0.11 X -0.06
asya 075 0.03 056 057 001 005 003 008 023 0.10
t, |84 o055 (187 286 035 065 [009 150 [2H8 -1.20
ts [220] 023 [0:82 [125 -105 -1.03 (051 177 [225 -0.37
trrs 338 145 272 3.02 176 248 -0.88 -0.95 -0.84 -0.04
trre 0.23 -0.07 056 054 [EE -059
trrec 019 PESY EEH o020 038 079 [JWH -085
tess  3.09 038 211 266 016 0.32 -0.80 [EEH 030
tsva 305 033 207 235 005 052 020 048 177 059




~+
x|

Qq

q5
QFF5
QFF6
QOFF6c
aBS6
asys

tys
tFFs
tFFe
tFF6c
tBse
tsya

Individual Factor Regressions
Value-versus-growth, 1/1967-12/2016
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Individual Factor Regressions
Value-versus-growth, 1/1967-12/2016
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Individual Factor Regressions
Value-versus-growth and investment, 1/1967-12/2016
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Individual Factor Regressions
Investment, 1/1967-12/2016
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Individual Factor Regressions
Investment, 1/1967-12/2016
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Individual Factor Regressions
Investment and profitability, 1/1967-12/2016
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Individual Factor Regressions
Profitability, 1/1967-12/2016
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Individual Factor Regressions
Profitability, 1/1967-12/2016
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Individual Factor Regressions
Profitability and intangibles, 1/1967-12/2016
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Individual Factor Regressions
Intangibles, 1/1967-12/2016
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Individual Factor Regressions
Intangibles, 1/1967-12/2016
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Individual Factor Regressions
Intangibles and trading frictions, 1/1967-12/2016
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Conclusion
The investment CAPM: An update

Asset prices are equilibrated by both supply and demand
The investment CAPM as the supply theory of asset pricing

The g-factor model and g°-model as workhorse factor models
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