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Outline

Theory



Theory

A two-period stochastic general equilibrium model

Three defining characteristics of neoclassical economics:

m Rational expectations
m Consumers maximize utility; firms maximize market value

m Markets clear



Theory

The consumption CAPM, with the CAPM as a special case

A representative household (investor) maximizes:
U(Ce) + pEe[U(Cei1)]
subject to:
Ce+ ) PieSieer = D (Pie + Die) Si
Cev1 = Z(Pit+1 + Djt+1) Sit41

The first principle of consumption:

The Consumption CAPM

Et[Mt+1 Rit+1] =1 = Et[Rit+1] - Rg = /3il\t/’)\/\/lt



Theory

The investment CAPM: The Net Present Value rule as an asset pricing theory

An individual firm / maximizes:

a /,' 2
Pit + Djs = max M Aie = lie - 5 (A—t) Ajt + Et [Mesa M1 Aies1 ]

it it

The first principle of investment:

Pit+1 + Digs1 - p Mit+1
Pit - it 1+ a(/,‘t/A,'t)

The Investment CAPM

The investment CAPM: Cross-sectionally varying expected returns



Theory

General equilibrium

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

E [|_|;t+1]
R+ BY \ppe = Ee[Ripay] = ——b it
fe + Bip At = E¢[ Ries1] T+ a(le/AD)

m Consumption: Risks as sufficient statistics of E;[ Rjz41]

m Investment: Characteristics as sufficient statistics of E;[Rjr1]



Theory

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

Q

PRINCIPLES
ECONOMICS

PALGRAVE CLASSICS IN ECONOMICS

ALFRED MARSHALL




Theory

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

1890s: What determines value? Costs of production (Ricardo and
Mill) vs. marginal utility (Jevons, Menger, and Walras)

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 is to
be excused only so long as it claims to be merely a popular and not
a strictly scientific account of what happens (Marshall 1890 [1961,
9th edition, p. 348], my emphasis).”



Theory

More empirical tractability for the investment CAPM

What explains the empirical failure of the consumption CAPM?

Most consumption CAPM studies assume a representative investor,
despite the Sonnenschein-Mantel-Debreu theorem:

m The aggregate excess demand function not restricted by
rationality assumptions on individual demands

The investment CAPM from individual firms:

m Less severe aggregation problem



Outline

Factor Models



Factor Models

The g-factor model

Ri = Re = Biakt E[MKT] + Bl E[Ruie] + BAE[Ri/a] + BRoe E[Rroe]

m I\/IKT,RMe,R|/A, and Rree: Market, size, investment, and Roe
factors, respectively

= 5,’;/|KT,5|';/|675|"/A, and Bk,.: Factor loadings



Factor Models

Intuition behind the g-factor model

Et[rlit+1]
Ei[Rjp ] = ——tlitrid
e[ Rie:] 1+ a(li/Aw)

m All else equal, high investment stocks should earn lower
expected returns than low investment stocks

m All else equal, high expected profitability stocks should earn
higher expected returns than low expected profitability stocks



Y-axis: The discount rate

/

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

Factor Models

The investment factor

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 accrual firms
Low composite issuance firms

X-axis: Investment-to-assets



Factor Models
The Roe factor

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 So discount rates must be high to counteract high Roe to
induce low investment

Price and earnings momentum winners and low distress firms tend
to have higher Roe and earn higher expected returns



Factor Models
The ¢° model

Augmenting the g-factor model to form the g°> model:

E(R -] = By EIMKT) iy, ERuc]
+ﬁ(/A E[Ri/a] + Broe E[Rroe] + ﬁllfg E[Reg]

in which Rg; is the expected growth factor



Factor Models

Intuition behind the expected growth factor

In the multiperiod investment framework:

Mitrr + (1= 0) [1+a(fies1/Ait1)]
1+a(lit/Air)

Rite1 ~
The “dividend yield” component, M;:.1/[1 + a(li/Air)], motivates
the g-factor model

The “capital gain” component roughly proportional to
investment-to-assets growth, (/ir.1/Ai1) [ (1i/Air)



Factor Models

Modeling the expected growth via monthly cross-sectional forecasting regressions

Forecast 7-year-ahead investment-to-assets changes with:

m Tobin’s g: Erickson and Whited (2000)

m Cash flows: Internal funds, Fazzari, Hubbard, and Petersen
(1988); better than earnings in capturing the expected growth,
likely due to intangibles, Ball et al. (2016)

m dRoe: Capturing short-term dynamics of investment growth,
Liu, Whited, and Zhang (2009)



Factor Models

Key results on the expected growth factor

T log(q) Cop dRoe R?  Pearson Rank
1 -0.03 0.52 0.77 6.42 0.14 0.21
(-5.63)  (12.75)  (7.62) [000]  [0.00]

E.[d'1/A] and d!I/A aligned at the portfolio level (Corr = 0.64):
low 2 3 4 5 6 7 8 9 HighH-L

E.[d'1/A] -15.2 -7.7 -5.6 -4.2 -3.0 -2.0 -0.9 0.5 25 7.7 22.9
dti/A -16.7 -12.3 -41 -36 -1.1 -04 -03 06 1.6 6.0 22.7

Reg, independent 2 x 3 monthly sorts on size and E;[d'1/A]:

Reg a Bkt Bume Bija Broe R?

084 067  -011  -0.09 021 030 0.4
(1027)  (9.75)  (-6.38)  (-3.56)  (4.86)  (9.13)



Factor Models

Spanning tests: pgrs = 0 for the Rue, Ri/a. and Rgoe alphas =0,
with and without the Rgg alpha, in the Fama-French (2018) 6-factor models

R a MKT SMB HML RMW CMA UMD RMWec

Rya 038 010 0.01 -0.04 004 006 081 0.01
459 282 084 -275 216 2.09 33.60 0.83

0.10 0.01 -0.04 0.05 0.80 0.01 0.06

257 091 -2.68 226 3145 0.82 1.49
Rroe 055 027 0.00 -0.12 -0.10 0.66 -0.00 0.24
544 432 0.07r -3.71 -2.02 1543 -0.01 9.58

023 0.03 -0.10 -0.04 -0.16 0.24 0.71

294 137 -253 -0.55 -1.88 6.92 8.55
Reg 084 071 -0.09 -0.14 -001 023 021 0.12
10.27 1139 -544 -634 -051 565 450 6.04

0.64 -0.06 -0.09 -0.00 016 0.11 0.40

9.87 -3.47 -390 -0.04 331 547 7.02



Factor Models

Spanning tests: pgrs = 0.68 (0.00) for the nonmarket 6-factor alphas =0 in g,
pGrs = 0.09 (0.11) in ¢° with RMW (RMWCc)

R «a Rwvike Ruve Ri/a RRoe Reg

UMD 0.64 0.14 -0.08 0.23 -0.03 0.90
3.73 0.61 -1.31 1.74 -0.17 5.85

-0.16 -0.03 0.27 -0.12 0.77 0.44

-0.77 -0.53 2.03 -0.69 4.39 2.81
CMA 0.30 0.00 -0.04 0.03 0.96 -0.09
3.29 0.08 -3.66 1.72 35.11 -3.41

-0.04 -0.04 0.04 0.94 -0.11 0.06

-0.94 -2.96 1.96 38.15 -3.73 2.16
RMW 0.28 0.03 -0.03 -0.12 0.02 0.54
2.76 0.32 -1.23 -1.73 0.20 8.72

-0.01 -0.03 -0.11 0.00 0.52 0.06

-0.17 -1.05 -1.57 0.04 8.04 0.85
RMWec 0.33 0.24 -0.10 -0.18 0.09 0.29
4.18 3.75 -5.90 -5.36 2.06 9.97

0.11 -0.08 -0.16 0.05 0.23 0.19

1.80 -4.90 —4.58 1.08 6.85 5.02



Factor Models

Stress tests, the right-hand side, 8 competing factor models

m The g-factor model, the g°> model

m The Fama-French 5-factor model, the 6-factor model, the
alternative 6-factor model with RMWc

m The replicated Stambaugh-Yuan 4-factor model

m The Barillas-Shanken 6-factor model, including MKT, SMB,
R|/A, RRoe. the Asness-Frazzini monthly formed HML, UMD

m The replicated Daniel-Hirshleifer-Sun 3-factor model

Monthly sharpe ratios of factor models, 1/1967-12/2018

q ¢ FF5 FF6 FF6c BS6 SY4 DHS

0.42 0.63 0.32 0.37 0.43 0.48 041 0.42




Factor Models
Stress tests, the left-hand side, 1/1967-12/2018

150 anomalies with NYSE breakpoints and value-weighted returns
significant at the 5% level:

m Momentum: 39
m Value-versus-growth: 15
m Investment: 26
m Profitability: 40
m Intangibles: 27
[

Trading frictions: 3



Factor Models
Stress tests, relative performance of factor models, 1/1967-12/2018

lap-tl  FHepr06 Fe3 o] %
All (150)

q 0.28 52 25 0.11 101
q° 0.19. 23 6 010 57
FF5 0.43 100 69 0.13 112
FF6 0.30 74 37 0.11 91
FFéc 0.27 59 25 0.11 71
BS6 0.29 63 37 0.13 132
SY4 0.29 64 25 0.11 87

DHS 0.37 70 33 0.14 97



Factor Models
Stress tests, relative performance of factor models, 1/1967-12/2018

lovh—L | #|t|21.96 #|t|23 |o 255:;‘%,
Momentum (39)

q 0.25 11 0.10 24
7 0.17 4 I 0.09 15
FF5 0.62 37 29 0.15 36
FF6 0.27 19 6 0.10 21
FF6c 0.24 14 5 0.09 18
BS6 0.23 12 4 0.12 33
Sy4 0.32 19 6 0.10 23
DHS 0.25 10 3 0.14 26



Factor Models
Stress tests, relative performance of factor models, 1/1967-12/2018

lap-tl  FHepr06 Fe3 o] %
Value-versus-growth (15)

q 0.21 1 0 0.11 8
7 0.22 3] 0 013 [
FF5 0.15 2 0 0.10 7
FF6 0.19 4 0 0.10 9
FF6c 0.17 3 0 0.10 6
BS6 0.23 6 2 0.13 14
SY4 0.24 4 1 0.12 9

DHS 0.78 15 1

w

0.23 15



Factor Models
Stress tests, relative performance of factor models, 1/1967-12/2018

lan-|  FHep106  Fepss ol 2555%
Investment (26)

q 0.22 9 4 0.10 19
q° 0.10 1 0 0.08 6
FF5 0.24 10 7 0.09 17
FF6 0.22 10 6 0.09 16
FF6c 0.18 8 2 0.08 7
BS6 0.22 38 6 0.11 24
SY4 0.19 8 3 0.09 17
DHS 0.34 20 4 0.10 22



FF5
FF6
FF6c
BS6
SY4
DHS

Factor Models

Stress tests, relative performance of factor models, 1/1967-12/2018

lan-|  FHep106  Fepss ol 2555%
Profitability (40)
0.25 16 6 0.10 28
0.14 5 1 0.09 14
0.43 32 23 0.12 32
0.31 26 13 0.10 25
0.26 18 7 0.10 21
0.31 20 12 0.12 37
0.29 20 9 0.10 24
0.18 6 1 0.09 13



FF5
FF6
FF6c
BS6
SY4
DHS

Factor Models

Explaining the composite score deciles, 1/1967-12/2018

QH-L tH-L |al PGRs
All (150): R =1.69 (t = 9.62)
0.86 5.64 0.16 0.00
0.37 2.62 0.10 0.01
1.33 7.94 0.25 0.00
0.94 7.46 0.16 0.00
0.82 6.77 0.14 0.00
0.68 4.85 0.13 0.00
0.90 7.61 0.16 0.00
0.74 4.98 0.14 0.00



Factor Models
Individual factor regressions, 1/1967-12/2018

Suel R%6 Bm Oa dFin Dac  Rdm
0.45 0.83 0.43 -0.29 0.27r -0.45 0.73
3.50 3.66 214 -236 243 -3.47 296
0.05 0.30 0.11 -057 041 -0.74 0381
-0.07 -0.16 0.0 -0.20 0.14 -0.31 0.27
0.39 1.04 0.71 -4.25 2.97 -5.33 3.64
-0.52 -0.64 032 -130 097 -216 1.24
0.26 019 -0.09 -048 046 -0.69 0.68
0.22 0.16 -0.09 -0.32 034 -059 0.79
2.23 1.92 -0.82 -3.49 3.81 -5.08 3.24
1.84 157 -0.74 -213 263 -412 364



Outline

Explaining Security Analysis
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Explaining Security Analysis

Investment philosophy

Invest in undervalued securities selling well below the intrinsic value:

m The intrinsic value is the value that can be justified by the
firm’s earnings, assets, and other accounting information

m The intrinsic value is distinct from the market value subject to
artificial manipulation and psychological distortion

Maintain margin of safety, the intrinsic-market value distance



Explaining Security Analysis

Security analysis and EMH traditionally viewed as diametrically opposite

The Superinvestors

of Graham-and-Doddsville

By Warren E. Buffett

“Superinvestor” Warren E. Buffett, who got an
A+ from Ben Graham at Columbia, in 1951,
never stopped making the grade. He made his
fortune using the principles of Graham &
Dodd’s Security Analysis. Here, in celebration
of the fiftieth anniversary of that classic text, he
tracks the records of investors who stick to the
“;];gl% zppmach” and have gotten rich going by
the book.

“Our Graham & Dodd investors,
needless to say, do not discuss
beta, the capital asset pricing
model or covariance in returns
among securities. These are not
subjects of any interest to them.
In fact, most of them would
have difficulty defining those
terms (p. 7)"



BODIE KANE MARCUS
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Explaining Security Analysis
Bodie, Kane, and Marcus (2017)

“[T]he efficient market
hypothesis predicts that most
fundamental analysis also is
doomed to failure. if the analyst
relies on publicly available
earnings and industry
information, his or her
evaluation of the firm's
prospects is not likely to be
significantly more accurate than
those of rival analysts (p. 356,
original emphasis).”



Explaining Security Analysis
Greenblatt (2005): “Magic formula”

L 2 3 4 H H-L L 2 3 4 H H-L

|

All 0.32 0.50 0.47 0.59 084 052 1.34 279 253 323 463 3.56
Micro 0.53 0.73 081 0.94 096 043 151 260 278 336 3.60 251
Small 0.46 0.75 0.74 086 093 047 151 3.06 3.05 343 3.86 2.87
Big 0.35 0.49 0.46 0.56 082 047 151 278 248 3.15 460 3.08
Qgs (pers = 0.87) t.s
All 0.06 0.07 -0.02 -0.04 0.05 -0.01 0.62 1.16 -0.37 -0.54 0.68 -0.10
Micro 0.08 0.04 0.10 0.13 0.14 0.06 0.64 043 1.23 1.31 1.49 0.43
Small 0.03 0.01 0.06 0.00 0.06 0.03 0.37 0.11 0.83 0.04 0.74 0.18
Big 0.15 0.08 -0.02 -0.04 0.04 -0.11 1.41 1.34 -0.31 -0.57 0.49 -0.84

Bmke  Bme  Biya Broe  PEg tMke  tMe fi/a  tRoe  tEg
All -0.12 0.06 0.02 0.40 0.42 -3.44 1.02 0.28 4.86 4.48
Micro -0.10 -0.26 0.37 0.67 -0.02 -2.23 -2.13 2.88 6.10 -0.19
Small -0.13 -0.10 0.42 0.57 0.08 -2.74 -0.78 3.52 5.08 0.82

Big -0.12 0.17 0.00 0.39 0.45 -2.85 271 0.02 451 4.42



Explaining Security Analysis

Asness, Frazzini, and Pedersen (2019): Quality score

L 2 3 4 HH-L L 2 3 4 HH-L
R tz
All 0.37 0.46 0.47 0.56 0.63 0.26 1.483 234 2.58 3.05 3.36 1.79

Micro 0.29 078 091 0.92 0.90 0.61 0.79 2.60 3.13 3.27 3.36 3.92
Small 050 0.72 0.79 0.77 0.92 042 1.61 293 3.15 3.10 3.65 3.19
Big 0.40 043 0.44 0.54 0.62 0.22 1.69 2.25 2.47 2.99 3.31 1.53
ag (pers = 0.00) tos
All -0.01 -0.06 -0.02 0.07 0.11 0.12 -0.12 -0.84 -0.36 1.35 1.85 1.14
Micro -0.01 0.22 0.23 0.34 0.29 0.30 -0.06 1.73 2.26 2.81 2.32 2.45
Small 0.14 0.08 0.06 0.12 0.23 0.09 1.82 1.08 0.90 1.86 2.77 0.83
Big 0.04 -0.06 -0.02 0.07 0.11 0.07 0.39 -0.75 -0.36 1.24 1.75 0.59

Bmke  BMe  Biya BrRoe PEg tMke  tMe /A tRoe tEg
All -0.17 -0.36 -0.61 0.42 0.39 -5.74 -8.82 -9.04 6.76 5.47
Micro -0.18 -0.21 0.00 0.64 0.13 -5.94 -409 0.00 8.06 1.83
Small -0.18 -0.12 -0.12 0.54 0.23 -4.89 -1.34 -1.41 6.72 3.00

Big -0.15 -0.22 -0.66 0.38 0.39 -4.40 -5.12 -8.74 5.60 4.76



Explaining Security Analysis

Asness, Frazzini, and Pedersen (2019): Alternative quality score (with payout)

L 2 3 4 HH-L L 2 3 4 HH-L
R tz
All 0.24 0.47 054 058 0.63 0.39 094 232 283 3.13 3.60 2.74

Micro 0.20 0.85 0.95 1.02 093 0.72 055 2.76 3.35 3.72 3.62 4.39
Small 0.47 0.76 0.76 0.88 0.92 0.45 1.48 299 3.10 3.58 3.85 3.30
Big 0.25 0.44 0.1 055 0.62 0.36 1.03 2.26 2.74 3.03 3.53 2.71

ags (pers = 0.00) tos
All -0.02 0.00 0.04 0.04 0.08 0.10 -0.29 -0.03 0.80 0.75 1.52 1.07
Micro -0.06 0.27 0.27 0.37 0.26 0.33 -0.35 2.16 2.14 3.62 2.24 2.54
Small 0.13 0.15 0.01 0.15 0.20 0.08 155 239 0.13 2.42 2.37 0.73
Big 0.03 0.01 0.04 0.03 0.07 0.04 032 0.09 0.76 0.59 1.36 0.43

Bmke  Bme  Biya Broe Beg Mkt tMe  ti/a tRoe tEg
All -0.17 -0.40 -0.20 0.38 0.43 -6.14 -10.46 —-2.98 6.47 6.42
Micro -0.24 -0.18 0.17 0.66 0.17 -7.64 -3.82 1.93 7.91 2.34
Small -0.23 -0.15 0.17 0.53 0.22 -6.16 -1.76 2.15 5.90 2.80

Big -0.14 -0.26 -0.22 0.34 0.43 -4.59 -6.64 -2.88 5.57 5.76



Explaining Security Analysis

Buffett's alpha

The AQR 6-factor regressions
o Bvke  PBsme  Bum  Bump  Peas  Bamu R?

11/76-3/17  0.46 0.92 -0.18 0.38 -0.05 0.27 0.39 0.29
1.69 10.62 -1.45 3.00 -0.93 3.04 2.81

2/68-12/18 0.61 0.78 -0.11 0.30 -0.02 0.27 0.29 0.19
2.08 821 -0.70 198 -0.24 2.65 1.91

The g-factor and ¢° regressions
R « BMkt BMe /BI/A ﬂRoe /BEg R2

11/76-3/17 151 048 087 -014 073 050 0.27
481 175 1030 -1.03 440 456
066 084 -016 078 060 -030 027
210 970 -1.18 458 463 -1.46
2/68-12/18 1.44 064 075 -0.03 058  0.42 0.17
496 244 840 -021 361  3.46
077 073 -0.05 062 048 -020 0.18
267 814 -030 379 348 -1.11




Explaining Security Analysis
Spanning tests: pgrs = 0 for the Rue, Ri/a. and Rgoe alphas =0,
with and without the Rgg alpha, in the AQR 6-factor models

R a MKT SMB HML UMD BAB QMJ* QMJ

Ri/a 0.38 0.24 -0.08 -0.05 0.39 0.04 0.06 -0.02
459 321 -471 -188 1310 178 225 -0.55

0.28 -0.10 -0.08 0.35 0.04 0.07 -0.13

400 -6.74 -3.00 12.05 1.82 2.88 -3.08
Rroe 0.55 0.05 0.10 -0.12 -0.07 0.18 0.11 0.64
5.44 0.66 424 -289 -149 571 3.20 11.54

0.13 0.05 -0.13 -0.04 0.21 0.13 0.59

1.75 220 -3.34 -0.71 691 4.24 10.24
Reg 0.84 0.62 -0.04 -0.10 0.11  0.11 0.01 0.34
10.27 9.09 -2.19 -4.09 400 477 041 6.27

0.67 -0.08 -0.11 0.13 0.12 0.02 0.29

964 -420 -491 370 555 1.03 5.93



Explaining Security Analysis

pGrs = 0.00 for the nonmarket AQR 6-factor alphas =0 in ¢°

R a Rkt Rue Ria RRoe Reg
SMB 0.19 0.06 -0.01 092 -020 -0.11
1.54 1.65 -0.64 54.74 -6.13 -4.03

0.10 -0.01 092 -0.19 -0.09 -0.05

2.63 -1.07 5439 -5.87 -3.14 -2.06
BAB 0.90 0.32 0.06 0.15 0.68 0.45

5.73 194 1.21 2.19 5.51 4.67

0.29 0.07 0.16 0.67 0.43 0.05

1.73 1.33 2.18 5.35 4.17 0.54
QMJ* 042 033 -0.21 -0.15 -0.08 0.49
415 523 -1192 -6.21 -195 1361

0.17 -0.18 -0.13 -0.13 0.42 0.23

271 -11.40 -515 358 13.45 4.63

QMJ 0.30 027 -0.14 -0.15 -0.29 0.47
3.02  3.69 -6.75 -4.94 -6.46 11.09
0.11 -0.11  -0.13 -0.34 0.40 0.23

1.69 -5.87 -3.99 -7.68 8.67 4.46



Explaining Security Analysis
Reconciling the Graham-Dodd (1934) Security Analysis with the EMH

With cross-sectionally varying expected returns, Security Analysis
conceptually not inconsistent with the EMH

Validating Security Analysis on equilibrium grounds:

m Latest factor models all fail to explain Buffett’s alpha

m Discretionary, active management cannot be fully substituted
by passive factor investing (Kok, Ribando, and Sloan 2017)



Outline

Limitations



Limitations
Ongoing work

How do the g-factor and g° models perform globally?

m Global g-factors

Factor models are poor in out-of-sample performance:

m The fundamental cost of capital

What drives the investment, Roe, and expected growth premiums?

m An equilibrium theory of factors



Conclusion
The investment CAPM as The Supply Theory of Asset Pricing

Like any prices, asset prices are equilibrated by supply and demand

The consumption CAPM and behavioral finance, both of which are
demand-based, cannot possibly be the whole story

Anomalies doom the consumption CAPM, but the investment
CAPM emerges as a new asset pricing paradigm



References

Bai, Hou, Kung, Li, and Zhang, 2019, The CAPM strikes back? An equilibrium
model with disasters, Journal of Financial Economics

Goncalves, Xue, and Zhang, 2019, Aggregation, capital heterogeneity, and the
investment CAPM, Review of Financial Studies

Hou, Mo, Xue, and Zhang, 2019a, Which factors? Review of Finance; 2019b,
q°; 2019c, Security analysis: An investment perspective

Hou, Xue, and Zhang, 2015, Digesting anomalies: An investment approach;
2019, Replicating anomalies, Review of Financial Studies

Liu, Whited, and Zhang, 2009, Investment-based expected stock returns,
Journal of Political Economy

Liu and Zhang, 2014, A neoclassical interpretation of momentum, Journal of
Monetary Economics

Zhang, 2005, The value premium, Journal of Finance

Zhang, 2017, The investment CAPM, European Financial Management



	Theory
	Factor Models
	Explaining Security Analysis
	Limitations

