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Introduction

Contribution

The g-factor model, which consists of the market factor, a size
factor, an investment factor, and a profitability factor, largely
summarizes the cross-sectional variation of average stock returns



Introduction
The g-factor model

E[R'=R"] = Bkt EIMKT]+8ye E[Rel+5]/a E[R/al+5koe E[Rrok]

| E[MKT], E[RME]y E[R|/A], and E[RROE]: The market, size,
investment, and ROE factor premiums, respectively

u /Bll;/lKTaﬁ[I;AEuﬂ{/A. and /BI’%OE: FaCtor |oadings
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Introduction
Properties of the g-factors, 1/1972-12/2012

R o BMKT Bsme Bume  Bump

Rme 0.31 0.23 0.17
(2.12) 0.04 0.02 0.99 0.17
0.01 0.02 0.99 0.19 0.03
Ri/a 0.45 0.52 —0.15
(4.95) 0.33 —0.06 —0.02 0.39
0.28 —0.05 —0.02 0.41 0.05
RroE 0.58 0.63 —0.11
(4.81) 0.77 —0.09 —0.33 —0.20
0.50 —0.03 —0.33 —0.10 0.28

R/n  Rroe MKT  SMB  HML UMD

Rwve -0.11 -0.31 0.25 0.95 —0.07 0.01
Ri/a 0.06 —0.36 —0.22 0.69 0.05
Rroe —0.19 —0.38 —0.09 0.50




Introduction

Overview

About one half of nearly 80 anomalies are insignificant with NYSE
breakpoints and value-weighted decile returns

In explaining 35 significant anomalies, the g-factor model
outperforms the Fama-French 3-factor and Carhart 4-factor models:

m The average magnitude of high-minus-low alphas: 0.20% in g,
0.33% in Carhart, and 0.55% in Fama-French

m The number of significant high-minus-low alphas: 5 in g, 19 in
Carhart, and 27 in Fama-French

m The number of rejections by the GRS test: 20 in g, 24 in
Carhart, and 28 in Fama-French
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Mechanism

Factors

Testing Portfolios

Factor Regressions

Sharpe Ratios
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Mechanism

An economic model of investment-based asset pricing

Two periods, 0 and 1
Heterogenous firms, indexed by i =1,..., N

Firm i's operating profits in dates 0 and 1, M;gA;p and M;1Aj1:

m Ao and A;1: Productive assets
Air = lio

in which /g is investment (the depreciation rate is 100%)
m [1;p and M;;: Profitability (ROE)

My : Stochastic discount factor



Mechanism

An economic model
Firm i's value-maximization problem:

2

a(l

Pio + Dio = max MioAio — lio — 5 (A’?o> Aio + Eo[MiTTj1A1]
i0 1

The first principle for investment:

/.
1+ 3170 = Eo[/\/lln,'l]
Aio

A more familiar form from the corporate finance perspective:

Pi1 + D1 Mi1An M1 M1

s
rH7 = = prmng pry
i P; Eo[MiMj1An]  Eo[MiMi] 1+ a(lio/Aio)



Mechanism

A two-period investment-based asset pricing model

sy EolMa]
Eo[ri] = 1+ a(lio/Aio)

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



Mechanism

The investment factor

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

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



Mechanism
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



Mechanism

Implementation, covariances vs. characteristics

The investment model is based on characteristics

We implement a linear factor model:

m Returns better measured than accounting variables

m Estimating the economic model directly involves specification
errors in the production and investment technologies,
aggregation, etc., absent from the factor model

The g-factor model as a linear approximation of the nonlinear
investment return
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Factors

Construction, variable definition

Construct Rue,t, Ri/a,e, and Rrok,: with a triple 2-by-3-by-3 sort
on size, investment, and ROE

Variable definition:

m Size: Stock price times shares outstanding from CRSP

m Investment, |/A: Annual changes in total assets (item AT)
divided by lagged total assets

m ROE: Income before extraordinary items (item 1BQ) divided by
one-quarter-lagged book equity



Factors

Construction, procedure

NYSE breakpoints: 50-50 for size, 30-40-30 for investment, and
30-40-30 for ROE

Timing:

m Annual sort in June on the market equity at the June end

m Annual sort in June of year t on |/A for the fiscal year ending
in calendar year t — 1

m Monthly sort at the beginning of each month on ROE with the
most recently announced quarterly earnings

Timing is consistent with theory

Joint sorts on I/A and ROE also consistent with theory
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Testing Portfolios
Design follows Fama and French (1996)

Use an extensive array of anomaly portfolios (nearly 80), scope
comparable with the largest in the literature

m Green, Hand, and Zhang (2013)
m Harvey, Liu, and Zhu (2013)
m McLean and Pontiff (2013)

NYSE breakpoints and value-weighted decile returns to alleviate the
impact of microcaps

m Fama and French (2008)



Testing Portfolios

Six categories of anomalies, momentum

Panel A: Momentum (plus six momentum-reversal variables)

SUE-1, earnings surprise

(1-month holding period),

Foster, Olsen, and Shevlin (1984)
Abr-1, cumulative abnormal stock
returns around earnings announcements
(1-month holding period), Chan,
Jegadeesh, and Lakonishok (1996)
RE-1, revisions in analysts’ earnings
forecasts (1-month holding period),
Chan, Jegadeesh, and Lakonishok (1996)
R6-1, price momentum (6—month prior
returns, 1-month holding period),
Jegadeesh and Titman (1993)

R11-1, price momentum, (11—month
prior returns, 1-month holding period),
Fama and French (1996)

SUE-6, earnings surprise

(6-month holding period),

Foster, Olsen, and Shevlin (1984)
Abr-6, cumulative abnormal stock
returns around earnings announcements
(6-month holding period), Chan,
Jegadeesh, and Lakonishok (1996)
RE-6, revisions in analysts’ earnings
forecasts (6-month holding period),
Chan, Jegadeesh, and Lakonishok (1996)
R6-6, price momentum (6-month prior
returns, 6-month holding period),
Jegadeesh and Titman (1993)

[-Mom, industry momentum,
Moskowitz and Grinblatt (1999)




Testing Portfolios

Six categories of anomalies, value versus growth

Panel B: Value versus growth

B/M, book-to-market equity, A/ME, market leverage,
Rosenberg, Reid, and Lanstein (1985) Bhandari (1988)

Rev, reversal, De Bondt and Thaler (1985) E/P, earnings-to-price, Basu (1983)
EF/P, analysts’ earnings forecasts-to-price, CF/P, cash flow-to-price,

Elgers, Lo, and Pfeiffer (2001) Lakonishok, Shleifer, and Vishny (1994)
D/P, dividend yield, O/P, payout yield, Boudoukh, Michaely,
Litzenberger and Ramaswamy (1979) Richardson, and Roberts (2007)

NO/P, net payout yield, Boudoukh, SG, sales growth,

Michaely, Richardson, and Roberts (2007)  Lakonishok, Shleifer, and Vishny (1994)
LTG, long-term growth forecasts Dur, equity duration,

of analysts, La Porta (1996) Dechow, Sloan, and Soliman (2004)




Testing Portfolios

Six categories of anomalies, investment

Panel C: Investment

ACI, abnormal corporate investment,
Titman, Wei, and Xie (2004)

NOA, net operating assets, Hirshleifer,
Hou, Teoh, and Zhang (2004)

IG, investment growth,

Xing (2008)

CEl, composite issuance,

Daniel and Titman (2006)

IvG, inventory growth,

Belo and Lin (2011)

OA, operating accruals, Sloan (1996)

I/A, investment-to-assets,

Cooper, Gulen, and Schill (2008)
API/A, changes in PPE

plus changes in inventory scaled by assets,
Lyandres, Sun, and Zhang (2008)

NSI, net stock issues,

Pontiff and Woodgate (2008)

NXF, net external financing,

Bradshaw, Richardson, and Sloan (2006)
IvC, inventory changes,

Thomas and Zhang (2002)

TA, total accruals, Richardson, Sloan,
Soliman, and Tuna (2005)

POA, percent operating accruals, Hafzalla, PTA, percent total accruals, Hafzalla,

Lundholm, and Van Winkle (2011)

Lundholm, and Van Winkle (2011)




Testing Portfolios

Six categories of anomalies, profitability

Panel D: Profitability

ROE, return on equity, ROA, return on assets,

Haugen and Baker (1996) Balakrishnan, Bartov, and Faurel (2010)
RNA, return on net operating assets, PM, profit margin, Soliman (2008)
Soliman (2008)

ATO, asset turnover, CTO, capital turnover,
Soliman (2008) Haugen and Baker (1996)
GP/A, gross profits-to-assets, F, F-score,
Novy-Marx (2013) Piotroski (2000)
TES, tax expense surprise, TI/BI, taxable income-to-book income,
Thomas and Zhang (2011) Green, Hand, and Zhang (2013)
RS, revenue surprise, NEI, number of consecutive quarters
Jegadeesh and Livnat (2006) with earnings increases,
Barth, Elliott, and Finn (1999)
FP, failure probability, O, O-score, Dichev (1998)

Campbell, Hilscher, and Szilagyi (2008)




Testing Portfolios

Six categories of anomalies, intangibles

Panel E: Intangibles and other characteristics

OC/A, organizational capital-to-assets, BC/A, brand capital-to-assets,

Eisfeldt and Papanikolaou (2013) Belo, Lin, and Vitorino (2014)

Ad/M, advertisement expense-to-market, RD/S, R&D-to-sales,

Chan, Lakonishok, and Sougiannis (2001) Chan, Lakonishok, and Sougiannis (2001)

RD/M, R&D-to-market, RC/A, R&D capital-to-assets, Li (2011)
Chan, Lakonishok, and Sougiannis (2001)

H/N, hiring rate, OL, operating leverage,

Belo, Lin, and Bazdresch (2014) Novy-Marx (2011)

G, corporate governance, AccQ), accrual quality, Francis, Lafond,
Gompers, Ishii, and Metrick (2003) Olsson, and Schipper (2005)

Ind, industries, Fama and French (1997)




Testing Portfolios

Six categories of anomalies, trading frictions

Panel F: Trading frictions

ME, the market equity,

Banz (1981)

Tvol, total volatility,

Ang, Hodrick, Xing, and Zhang (2006)
MDR, maximum daily return,

Bali, Cakici, and Whitelaw (2011)
D-3, Dimson's beta, Dimson (1979)
Disp, dispersion of analysts’

earnings forecasts,

Diether, Malloy, and Scherbina (2002)
1/P, 1/share price,

Miller and Scholes (1982)

Illig, Absolute return-to-volume,
Amihud (2002)

Ivol, idiosyncratic volatility,

Ang, Hodrick, Xing, and Zhang (2006)

Svol, systematic volatility,

Ang, Hodrick, Xing, and Zhang (2006)

3, market beta,

Frazzini and Pedersen (2014)

S-Rev, short-term reversal, Jegadeesh (1990)
Turn, share turnover,

Datar, Naik, and Radcliffe (1998)

Dvol, dollar trading volume,
Brennan, Chordia, and Subrahmanyam (1998)




Testing Portfolios

Insignificant anomalies

=

~+
x|

=l

R6-1 A/ME Rev EF/P D/P O/P SG LTG ACI NXF
0.48 043 -039 045 027 035 —-027 0.01 —-0.27 —0.30
1.43 182 —-157 173 094 153 —-134 002 —-1.70 —1.55
TA RNA PM ATO CTO F TES TI/BI RS o
-0.19 013 010 022 020 037 032 0.13 0.29 —0.08
—1.31 0.61 0.40 1.11 1.11 1.28 1.92 0.86 1.82 —-0.37
BC/A RD/S RC/A H/N G AccQ ME  Ivol Tvwol MDR
0.18 0.01 032 -0.25 003 —-0.18 —-0.24 —-0.54 -037 —-0.31
073 0.06 127 —-147 0.09 —0.79 —0.90 —1.56 —0.95 —0.94
B D-8 S-Rev Disp Turn 1/P  Dvol llig
-0.13 0.07 -0.31 -0.33 —-0.12 —-0.00 —-0.26 0.27
-036 030 —-139 -124 -043 -0.01 —-130 1.14
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Factor Regressions

Alphas, significant momentum anomalies

SUE-1 SUE-6 Abr-1 Abr-6 RE-1 RE-6 R6-6 R11-1 [-Mom |a]
0.45 024 073 030 089 060 0.85 1.18 0.51
0.55 039 084 038 120 094 1.12 1.52 0.68 0.85
0.34 0.18 062 0.19 056 0.37 0.06 0.09 -0.18 0.29
0.16 0.02 064 026 0.12 0.03 0.24 0.24 0.00 0.19
3.59 217 550 3.11 343 258 3.17 3.52 2.33
4.50 3.62 593 3.80 481 452 447 4.99 3.25
2.62 1.69 437 206 256 215 051 0.67 —1.11
1.12 0.18 407 218 043 014 071 0.54 0.01
0.17 0.13 0.16 0.11 0.27 0.23 0.19 0.26 0.15 0.19
0.11 0.09 012 0.08 0.11 0.09 0.10 0.13 0.06 0.10
0.05 0.0 013 0.07 0.10 0.11 0.08 0.13 0.13 0.10
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09
0.00 0.00 0.00 001 0.16 0.12 0.00 0.00 0.45
0.42 0.04 0.00 0.02 046 0.08 0.00 0.01 0.03




Factor Regressions

g-factor loadings and g-characteristics, momentum

BmkT
BmE
Bi/a
BroE
vk
tome
tBI/A
troE
ME
I/A
ROE
tmE
ti/a
tROE

SUE-1 SUE-6 Abr-1 Abr-6 RE-1 RE6 R6-6 R11-1 [-Mom
-0.08 -0.06 -0.06 -0.03 -0.05 -0.07 -0.09 -0.14 -0.11
0.10 0.09 0.07 0.09 -0.15 -0.19 0.27 0.40 0.31
0.02 -0.11 -0.13 -0.16 0.04 -0.12 -0.07 0.04 —-0.03
0.48 0.45 0.28 0.18 1.33 1.12 1.02 1.48 0.82
-182 —-153 -131 -120 -076 -124 -117 -143 —-1.72
1.94 1.27 0.67 182 —-142 -—-1.98 1.43 1.74 1.86
0.18 —-097 -—-125 -—-224 0.25 —-0.82 -0.27 0.12 —-0.13
5.75 5.95 3.26 2.94 10.09 9.96 531 5.67 4.90
0.69 0.75 -0.01 0.03 0.77 0.87 0.40 0.52 0.62
—-146 -096 -137 -—-1.13 -0.80 072 —-407 -3.83 -1.18
5.80 3.38 1.59 1.49 6.58 6.47 4.14 5.34 1.61
491 538 —0.29 1.31 8.75 9.65 4.92 4.95 3.67
-330 —-257 -236 -—-258 -—1.22 1.13 554 —-466 —1.79
16.46 19.07 13.38 1547 29.77 2786 16.00 17.06 10.24



Factor Regressions

Alphas, significant value versus growth anomalies

B/M E/P CF/P NO/P Dur [a

R 0.70  0.59 0.52 0.66 —0.54
QFF 0.01 0.05 0.01 052 —006 0.13
ac —0.01 0.01 —0.06 049 —008 013
g 021 0.17 0.22 036 —027 025
tr 2.88 263 2.44 323  —259
ter 0.04 0.34 0.08 351  —0.44
tc —0.06 0.03 —0.40 333 056
tq 115 0.76 1.04 238 —1.32
|ovee| 0.07 0.10 0.08 0.17 011 0.1
|| 0.06 0.09 0.07 0.15 0.08 0.09
|| 0.08 0.10 0.14 0.12 0.08 0.10
PrF 0.19 0.18 0.43 0.00 0.15
pc 029 0.38 0.37 0.00 0.41

Pq 035 0.13 0.02 0.00 0.72




Factor Regressions

g-factor loadings and g-characteristics, value versus growth

BmkT
BmE
Bi/a
BroE
tmKT
tome
tB|/A
troE
ME
1/A
ROE
tmE
ti/a
tROE

B/M  E/P CF/P  NO/P Dur
—0.03 —012 -015 —0.18 0.1
046 025 019 -032 —0.23
145 099 101 103 —0.85
—051 —0.00 —0.24 002 024
059 —202 -241 -386 167
537 190 166 —440 —161
1274 576 679 1025 —5.69
598 —066 —1.78 019  1.87
—246 —0.73 —0.89 123 041
970 111 -563 —1443  3.95
568 021 —0.72 118 0.49
~10.31  —4.09 —4.57 774 523
~17.06 —120 —547 —1381  2.73
—2957 130 —4.83 727 222



Factor Regressions

Alphas, significant investment anomalies

I/A NOA API/A IG NSI CEl WG IvC OA POA PTA [q|

R —0.42 —0.38 —0.51 —0.41 —0.68 —0.57 —0.41 —0.45 —0.30 —0.46 —0.40
arr —0.15 —0.52 —0.41 —0.26 —0.64 —0.50 —0.29 —0.38 —0.37 —0.32 —0.29 0.38
ac  —0.09 —0.41 —0.36 —0.20 —0.54 —0.40 —0.19 —0.30 —0.33 —0.25 —0.27 0.30
aq 0.14 —0.38 —0.26 0.05 —0.26 —0.22 —0.03 —0.28 —0.56 —0.12 —0.10 0.22
tz —2.45 —255 —3.43 —2.93 —4.13 —2.96 —2.77 —3.05 —2.32 —3.02 —2.57
ter —1.09 —3.30 —2.93 —1.99 —4.28 —3.72 —2.10 —2.61 —2.84 —2.42 —2.06
tc —0.61 —2.69 —2.48 —1.51 —3.58 —2.93 —1.34 —1.97 —2.32 —1.88 —1.82
tq 1.08 —~1.90 —1.85 0.39 —1.75 —1.50 —0.20 —1.84 —3.90 —0.87 —0.67
lage| 012 017 013 013 018 015 0.11 012 0.13 0.11 0.110.13
lac] 010 014 012 011 015 0.15 0.10 0.10 0.12 0.11 0.10 0.12
lag] 009 012 014 0.09 011 012 011 008 0.15 0.12 0.080.11
pre 001 0.00 0.00 000 0.00 0.00 003 001 000 0.00 0.01

pc 0.02 0.00 0.01 0.00 0.00 0.00 0.11 0.04 0.00 0.01 0.02
Pq 0.01 0.00 0.00 0.01 0.02 0.01 0.08 056 0.00 0.00 0.11




Factor Regressions

g-factor loadings and g-characteristics, investment

BmkT
BmE
Bi/a
BroE
vk
tome
t5|/A
troE
ME
I/A
ROE
tmME
ti/a
tROE

I/A NOA API/A IG NSI CEl WG IvC OA POA PTA
0.02 -0.02 0.05 —-0.02 0.04 024 -0.03 0.04 0.03 -0.01 0.06
-0.11 0.06 -005 -0.11 0.17 026 0.12 0.00 0.28 0.15 0.21
—-1.37 -0.01 —-0.77 —-0.82 —-0.68 —1.06 —0.96 —0.65 —0.02 —0.90 —0.90
0.15 -0.01 0.16 -0.07 -0.32 -0.12 0.05 0.18 0.29 0.05 0.04
0.62 -055 133 -071 099 627 —-0.77 1.01 0.80 —-0.19 1.50
—-1.81 054 -094 -195 224 379 285 -0.07 441 320 3.28
—15.50 —0.04 —-6.98 —10.91 —6.14 —13.11 —11.81 —5.49 —0.21 —9.61 —8.72
229 -0.12 193 -1.06 —4.07 —142 056 195 459 1.04 0.55
0.88 0.07 063 022 —-137 —-179 026 0.19 —0.24 —0.36 —0.36
83.89 55.72 61.16 34.03 27.04 1480 37.85 44.80 10.15 11.12 16.14
163 -124 084 050 -1.71 -141 042 107 088 1.02 0.36
775 171 756 616 —6.44 —7.77 427 486 —5.13 —9.39 —6.76
32.74 18.28 30.77 2238 13.85 1437 2342 3489 519 7.90 1293
10.00 —7.89 5.10 3.24 —11.87 —9.07 331 813 5.06 7.42 256



Factor Regressions

Alphas, significant profitability anomalies

ROE ROA GP/A  NEI FP |a
R 080 062 034 039 —067
arr 117 1.00 050 063 —144 095
ac 085 067 045 043 —067 061
g 005 009 011 018 —0.17 0.12
te 311 270 218 331 —1.98
trr 543 540 325 603 —6.44
te 403 359 285 373 —3.79
tq 037 072 071 168 —057

lare| 024 0.23 0.14 0.23 023 021
lac] 015  0.14 0.14 0.15 0.12 0.14
lagl 009  0.07 0.11  0.09 0.13 0.10
PFF 0.00  0.00 0.01  0.00 0.00
pc 0.00  0.04 0.01  0.00 0.00
Pq 0.05 0.75 0.38 0.05 0.00




Factor Regressions
g-factor loadings and g-characteristics, profitability

BMKT
BmE
Biya
BroE
vk
tome
tﬁuA
troE
ME
I/A
ROE
tmE
ti/a
tROE

ROE ROA  GP/A NEI FP
-0.10 -0.14 0.05 0.02 0.44
—-0.41 -0.38 0.03 —-0.10 0.43

0.10 -0.10 024 —-0.30 0.17

1.50 1.31 0.52 0.63 —1.61
—257 —4.48 1.20 0.88 6.46
—6.56 —6.41 051 253 2.45

1.05 -123 -235 378 0.63
20.71 16.86 7.08 10.83 —8.79

2.81 2.66 0.39 2.34 —-3.09

3.56 532 —-1.29 5.35 —-3.91
16.95 14.71 3.94 4.32 —8.74
10.56 10.50 10.84 1158 —10.76

4.16 6.88 —2.05 11.45 —4.18
29.02 27.97 23.88 2736 —25.56



Factor Regressions

Alphas, significant intangibles and trading frictions anomalies

OC/A  Ad/M RD/M oL Svol @
R 0.56 0.79 0.63 039 —0.60
QFF 0.61 0.15 0.22 037 —0.66 0.40
ac 0.40 0.32 0.31 033 —0.62 0.40
Qg 0.09 0.11 060 —0.05 —0.37 0.24
te 4.07 2.96 2.31 2.06 —2.57
teF 4.52 0.79 0.93 191 -2388
tc 2.97 1.37 1.40 1.76  —2.59
tq 0.66 0.39 240  —027 —1.42
Joure ] 0.15 0.13 0.17 0.11 019 0.15
Jexe| 0.13 0.18 0.21 0.12 0.16 0.16
|| 0.11 0.11 0.27 0.12 0.11 0.14
PFF 0.00 0.18 0.02 0.07 0.01
pc 0.00 0.07 0.01 0.06 0.06

Pq 0.02 0.07 0.00 0.09 0.20




Factor Regressions

g-factor loadings and g-characteristics, intangibles and trading frictions

BmKkT
Bme
Bi/a
BRroE
ok
tome
tﬁ|/A
tsroE
ME
I/A
ROE
tmE
ti/a
tROE

OC/A  Ad/M  RD/M OL  Svol
—0.13 0.04 016 —0.06  0.04
0.25 0.50 066 026 031
0.35 1.42 021 016 —021
051  —027 —0.58 054 —0.43
—3.74 0.50 251 —122 053
5.69 2.85 675 263 230
3.52 6.03 121 134 -1.30
712 —137  —4.10 485 —3.54
~131  -134  -439 -131 —0.19
~13.77  —1071  —-322 —571  0.66
152  —333 —2.80 1.86 —0.64
—944 083  —947 —843 —3.05
~11.38 —12.17  -254 —470  1.37
7.97  —12.60 —921 1142 —4.03



Factor Regressions

Alphas, 25 size and book-to-market portfolios

WA WO W

WA WO W

Low 2 3 4 High H-L Low 2 3 4 High H-L
P OFF (|aFF| = 010)
0.08 0.72 0.84 0.95 1.11 1.02 —0.54 0.02 0.13 0.18 0.16 0.70
0.32 0.69 086 087 099 067 —-0.21 0.00 0.09 0.07 0.04 0.25
0.38 0.71 0.77r 0.77 1.02 065 —-0.09 0.04 003 0.00 0.13 0.22
0.52 0.59 0.73 0.74 0.84 0.32 0.14 —-0.02 0.03 0.00 0.02 —-0.12
0.40 0.54 0.54 0.61 0.56 0.16 0.16 0.11 0.09 0.00 —0.16 —0.32
tr trr (pFF = 000)
0.20 2.02 2,57 3.07 3.30 4.59 —4.84 0.23 1.58 2.53 1.97 5.66
090 2.20 3.03 3.29 331 293 —-259 001 136 092 045 219
1.15 249 3.03 3.05 393 276 —121 052 035 002 128 170
1.73 235 291 3.08 324 143 1.74 —-0.23 0.27 0.03 0.17 —-0.87
1.70 253 2.71 3.04 243 0.79 266 129 092 -0.02 —-1.31 —-2.32




Factor Regressions

Alphas, 25 size and book-to-market portfolios

WA WO

WA WD WM

Low 2 3 4 High H-L Low 2 3 4 High H-L
ac (Jac| =0.11) aq (Jag| = 0.11)
—0.48 0.03 012 018 022 070 —025 027 031 030 032 057
~0.18 0.03 0.09 0.10 004 022 —0.14 002 0.03 007 010 024
—0.04 0.04 0.09 0.03 016 020 —0.01 —0.03 —0.04 —0.01 0.14 0.15
0.15 —0.01 0.07 0.03 0.9 —0.06 0.18 —0.14 —0.01 0.02 0.06 —0.12
0.17 0.07 0.07 —0.03 —0.13 —0.31  0.10 —0.04 0.06 —0.01 —0.04 —0.13
tc (pc = 0.00) tq (pq = 0.00)
—400 0.36 1.58 259 253 572 —148 224 309 368 272 2091
~228 037 1.34 140 044 188 —121 029 037 067 089 1.25
—050 053 093 028 140 143 —0.09 —0.30 —0.37 —0.05 1.16 0.92
1.87 —0.16 0.74 024 0.75 —0.42 150 —1.58 —0.06 021 0.44 —0.61
2.89 091 0.70 —0.36 —1.02 —2.12  1.32 —0.49 0.65 —0.06 —0.23 —0.70




Outline

Sharpe Ratios



Sharpe Ratios

Factors

Sharpe ratios Maximum Sharpe ratios

MKT SMB HML UMD Rwve Ri/a Rroe CAPM FF Carhart q

0.10 0.06 0.13 0.16 0.10 0.24 0.22 0.10 0.21 0.30 0.43




Conclusion
Hou, Xue, and Zhang (2015)

The g-factor model goes a long way in summarizing the
cross-sectional variation of average stock returns
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