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rp =1r + Bp(E(ry) — 17) -

Ri = E(Rl) + bilFl + biZFZ + -+ bika ~+ &i é%lj%{{l\ﬁ%@
Rit — Rpt = a; + bj(Ryt — Rgt) + 5;SMB + hyHML, + e;; FF= [ F= A

|
Rir — Rpe = a; + b; (R — Rre) + 5;SMB, + h;HML, PRI ] A= A

+7"iRMWt + CiCMAt + €it
A% ER e TommHALHE, Na;=0.
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DDM:
H%%”ﬁ%%fﬁ%@ﬂ%?ﬁﬁ?ﬁﬂ%% N
= D=1 E(dey) /(L +1)° (1)
tH—f J/& jﬂ%%/n Fﬁ'fﬁ
= 2rz1 E(Yeyr — dBey) /(L +1)° (2)
(2) A P14 [l I Mﬂ%mﬁ&ﬁ%fﬁ:
M — Yre1 E(Ye47—dBryg)/(1+7)° (3)
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Low 2 3 4 High
Panel A: Size-BIM portfolios — -
Small 0.26 0.81 0.85 1.01 1.15 Size: “HAEHKR” , ¥—, FrlowF| 44
2 0.48 0.72 0.94 0.94 1.02 v _
x4 3 0.50 0.78 0.79 088 1.07 B/M:  “HrERL” , #+, EsmallATHHAR
4 0.60 0.57 0.71 0.85 0.86
Big 0.46 0.51 048 0.56 0.62
Panel B: Size-OP portfolios - > . o e .
Small 056 0.94 0.90 095 0.8 Size: F =/ pff-, LEWH +/E-
2 0.59 0.78 0.84 0.81 0.98 Op: “ EJLEF]J ﬁk)ﬁ » 1OW§]J E%TE& ’ hlgh?lj 'EEKI—% ,
3 0.53 0.77 0.72 0.78 0.94 big AT A B A
4 0.57 0.65 0.63 0.70 0.82
Big 0.39 0.33 043 0.47 0.57
Panel C: Size-Inv portfolios < Size: #-, xE—F| 1=
Small 1.01 0.98 0.99 0.89 0.35 L AT R N _
2 0.92 0.91 0.92 0.90 048 \ Lnv: 80 )(}U:i ’ ﬁ
3 0.90 0.93 0.81 0.82 0.50
4 0.79 0.72 0.71 0.75 0.54
Big 0.71 0.52 0.49 0.48 0.42
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Panel A: Portfolios formed on Size, B/M, and OP hﬁ

B/M— Low 2 3 High Low
Low OP 0.03 0.72 0.84 0.93 0.24
2 0.67 0.76 0.88 1.08 \l/ 0.41
3 0.66 0.88 1.07 1.30 0.40
High OP 0.81 1.13 1.22 1.63 0.53
Panel B: Portfolios formed on Size, BIM and Inv ~—— >

BIM — Low 2 3 High Low
Low Inv 0.69 0.99 1.18 1.23 0.58
2 0.87 0.92 0.93 1.08 0.49
3 0.84 0.95 1.01 0.97 0.49
High Inv 0.39 0.75 0.87 1.01 0.49
Panel C: Portfolios formed on Size, OP, and Inv —

OP — Low 2 3 High Low
Low Inv 0.85 1.01 1.19 1.27 0.63
2 0.94 0.90 0.92 1.04 0.32
3 0.61 0.93 0.94 1.06 0.52
High Inv -0.09 0.58 0.76 0.76 0.29

==
2 3
0.23 0.37
0.50 0.47
0.59 0.68
0.64 0.79
2 3
0.70 0.62
0.54 0.54
0.54 0.56
0.44 0.39
>
2 73
0.66 0.79
0.43 0.64
0.57 0.48
0.25 0.38

High

0.60
0.69
0.91

0.71

High

0.77
0.60
0.72

0.64

High
0.70
0.64
0.53
0.65

FCZE 2 AR R KX 2 B B2 A 3
B B BRI R AT A

D7 | — . — M NAE-RALE AR F- R KB R FE 24,

ﬁﬁ%ﬁﬁamw
e

AR I R 21 8 UV BB 3 e, A

B EAR PR AN B RR R E, 95
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Sort

Breakpoints

Factors and their components

2 x 3 sorts on
Size and B/M, or
Size and OP, or
Size and Inv

2 x 2 sorts on
Size and B/M, or
Size and OP, or
Size and Inv

2 x 2 x 2 x 2 sorts on
Size, B/[M, OP, and Inv

Size: NYSE median

B/M: 30th and 70th NYSE percentiles
OP: 30th and 70th NYSE percentiles
Inv: 30th and 70th NYSE percentiles

Size: NYSE median
B/M: NYSE median
OP: NYSE median
Inv: NYSE median

Size: NYSE median
B/M: NYSE median
OP: NYSE median

Inv: NYSE median

SMBgn=(SH + SN + SL)/3 — (BH + BN + BL)[3

SMBop=(SR + SN + SW)/3 — (BR + BN + BW)/3

SMBy,,=(SC + SN + SA)/3 — (BC + BN + BA)/3

SMB=(SMBgys + SMBop + SMByn,)/3

HML=(SH + BH)/2 — (SL + BL)[2=[(SH — SL) + (BH — BL)]/2
RMW=(SR + BR)[2 — (SW + BW)[2=[(SR — SW) + (BR — BW)]/2
CMA=(SC + BC)[2 — (SA + BA)[2=[(SC — SA) + (BC — BA)]/2

SMB=(SH + SL + SR + SW + SC + SA)/6 — (BH + BL + BR + BW + BC + BA)/6
HML=(SH + BH)/2 — (SL + BL)[2=[(SH — SL) + ( BH — BL)]/2

RMW=(SR + BR)[2 — (SW + BW)[2=[(SR — SW) + (BR — BW)]/2

CMA=(SC + BC)[2 — (SA + BA)[2=[(SC — SA) + (BC — BA)]/2

SMB=(SHRC + SHRA + SHWC + SHWA + SLRC + SLRA + SLWC + SLWA)/8
— (BHRC + BHRA + BHWC + BHWA + BLRC + BLRA + BLWC + BLWA)/8
HML=(SHRC + SHRA + SHWC + SHWA + BHRC + BHRA + BHWC + BHWA)/8
— (SLRC + SLRA + SLWC + SLWA + BLRC + BLRA + BLWC + BLWA)/8
RMW =(SHRC + SHRA + SLRC + SLRA + BHRC + BHRA + BLRC + BLRA)[8
— (SHWC + SHWA + SLWC + SLWA + BHWC + BHWA + BLWC + BLWA)/8
CMA=(SHRC + SHWC + SLRC + SLWC + BHRC + BHWC + BLRC + BLWC()/8
— (SHRA + SHWA + SLRA + SLWA + BHRA + BHWA + BLRA + BLWA)/8

2x3: FEWER, MERFEEET FE4008ZRD .
2X2. JFEHE
2X2X2X2. EUBZ, ZAENBREFENEE S AEEMSBEYEIRAME. 2F . EH

o, BT EBEFE AR I AREFE.
=FITENBE NN AIEE ST R
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Panel A: Averages, standard deviations, and t-statistics for monthly returns

2 % 3 Factors 2 x 2 Factors 2x2x2x2 Factors
Ry—Re SMB HML RMW (MA Ry—-Re SMB HML RMW (MA Ru—Rr SMB HML RMW CMA
Mean 0.50 0.29 037 0.25 033 0.50 0.30 0.28 0.17 022 0.50 030 0.30 0.25 0.14
Std dev. 449 3.07 2.88 214 201 4.49 313 216 152 148 449 287 213 149 129
t-Statistic 274 231 3.20 292 407 274 233 322 279 372 274 2.60 343 4,09 21
HMLg HMLg HMLs g RMW RMWj RMWs g (MAs CMAg (MAs g
2% 3 factors * = = -1
* LY -
Mean 053 021 032 033 017 0.16 045 022 023 P | A ? i@ B \%, % }\ |
Std dev. 324 ER L 2.69 2.69 235 2.68 200 266 247 a n e * 7N ﬁ I:l 'J‘ — 1
(-Statistic 405 169 294 3,06 181 148 549 200 229 ,5- V'ﬁ' Eﬂ zxi
2 % 2 Factors TJ\ 7N j: (o]
Mean 0.40 0.16 0.24 0.22 013 0.09 033 0.1 022
Std dev 239 236 197 193 169 200 153 187 170
t-Statistic 416 1.68 3.05 2.76 1.86 1.09 537 1.50 317
2x2 %2 x2 Factors
Mean 037 0.22 0.16 0.30 0.21 0.09 023 0.07 017
Std dev. 240 2.36 201 2.18 153 2.22 123 158 159
t-Statistic 383 2.28 191 341 338 1.02 4.64 103 256
Panel B: Correlations between different versions of the same factor . A - —— N
Panel B: 118 =M#EF/AHITH
2x3 2x2 2x2x2x2 2x3 2x2 2x2x2x2 2x3 2x2 2x2x2x2 2x3 2x2 2x2x2x2 %'I\é Qi%iﬁ \El
] - R l— o
2x3 1.00 1.00 0.98 1.00 097 0.94 1.00 096 0.30 1.00 095 0.83
2x2 1.00 1.00 0.98 097 1.00 0.96 0.96 1.00 083 095 1.00 0.87
2x2x2x2 098 0.98 1.00 094 0.96 1.00 0.80 0.83 1.00 083 087 1.00
Panel C: Correlations between different factors
2 x 3 Factors 2 x 2 Factors 2x2x2x2 Factors . NN S 1
Panel C: X &+ = 8] 948
Ry—Re SMB HML RMW CMA Rv—Re SMB HML RMW CMA Ry—Re SMB HML RMW (MA
\# 7 é

Ry—Re 1.00 028 -030 -021 -039 1.00 0.30 -034 -013 -043 1.00 0.25 -033 -0.27 -042 l 'f l L\L - \_\L o)
SMB 0.28 1.00 -0.11 -036 -0.11 030 1.00 -0.16 -032 -0.13 0.25 1.00 -021 -033 -021
HML -030 -01 1.00 0.08 0.70 -034 -0.16 1.00 0.04 0.71 -033 -0.21 1.00 0.63 037
RMW -021 -036 0.08 1.00 -0.11 -0.13 -032 0,04 1.00 -0.19 -027 -033 0.63 1.00 0.15
CMA -039 -0n 0.70 -0n 1.00 -043 -0.13 0.71 -0.19 1.00 -042 -0.21 0.37 0.15 1.00
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2 x 3 Factors 2 x 2 Factors 2 x 2 x 2 x 2 Factors
GRS Alajl Alai| A@?) GRS Alajl Ala| A@?) GRS Alajl Ala;| A@?)
Alri| AG2) Alri AGi2) Alril AG2)

Panel A: 25 Size-B[M portfolios
HML 3.62 0.102 0.54 0.38 3.54 0.101 0.53 0.36 3.40 0.096 0.51 0.36
HML RMW 3.13 0.095 0.50 0.24 3.11 0.096 051 0.26 3.29 0.089 0.47 0.24
HML CMA 3.52 0.101 0.53 0.39 3.46 0.100 0.53 037 3.18 0.096 0.51 0.35
RMW CMA 2.84 0.100 0.53 0.22 2.78 0.093 0.49 0.19 2.78 0.087 0.46 0.13
HML RMW CMA 2.84 0.094 0.50 0.23 2.80 0.093 0.49 0.23 2.82 0.088 0.46 0.18
Panel B: 25 Size-OP portfolios
HML 2.31 0.108 0.68 0.51 2.31 0.109 0.68 051 191 0.089 0.56 0.37
RMW 1.71 0.067 0.42 0.12 1.82 0.078 0.49 0.16 1.73 0.059 0.37 0.05
HML RMW 1.64 0.062 0.39 0.16 1.74 0.058 0.36 0.03 1.62 0.064 0.40 0.06
HML CMA 3.02 0.137 0.86 0.90 2.85 0.135 0.85 0.86 2.06 0.102 0.64 0.49
RMW CMA 1.87 0.075 0.47 0.12 1.67 0.066 0.42 0.05 1.61 0.068 0.43 0.05
HML RMW CMA 1.87 0.073 0.46 0.12 1.73 0.066 0.42 0.06 1.60 0.069 043 0.07
Panel C: 25 Size-Inv portfolios
HML 4.56 0.112 0.64 0.57 4.40 0.107 0.61 0.53 432 0.100 0.57 0.56
CMA 4.03 0.105 0.60 047 4,05 0.106 0.61 047 423 0.123 0.70 0.62
HML RMW 4.40 0.106 0.61 0.57 4.26 0.103 0.59 0.52 445 0.116 0.66 0.66
HML CMA 4.00 0.099 0.57 0.43 3.97 0.098 0.56 0.41 3.70 0.084 0.48 0.35
RMW CMA 3.33 0.085 0.49 0.29 3.28 0.082 0.47 0.26 3.50 0.082 047 0.27
HML RMW CMA 332 0.085 0.49 0.29 327 0.082 0.47 0.27 3.59 0.082 047 0.28
Panel D: 32 Size-B/M-OP portfolios
HML 2.50 0.152 0.61 0.35 2.57 0.151 0.60 0.34 231 0.134 0.53 0.26
HML RMW 1.96 0.110 0.44 0.13 2.30 0.112 0.45 0.14 1.90 0.096 0.38 0.12
HML CMA 3.00 0.169 0.67 0.45 2.99 0.165 0.66 0.42 229 0.145 0.58 0.26
RMW CMA 2.02 0.137 0.55 0.16 2.06 0.129 0.51 0.13 1.73 0.108 043 0.07
HML RMW CMA 2.02 0.134 0.54 0.17 2:21 0.129 0.51 0.15 1.74 0.111 0.44 0.10
Panel E: 32 Size-B/M-Inv portfolios
HML 2.72 0.129 0.64 0.38 2.80 0.134 0.66 0.40 2.82 0.131 0.65 0.40
HML RMW 2.32 0.120 0.60 0.38 2.49 0.128 0.64 0.42 249 0.122 0.61 0.37
HML CMA 243 0.102 0.51 0.25 2.52 0.108 0.54 0.26 236 0.114 0.57 0.27
RMW CMA 1.70 0.097 0.48 0.18 1.70 0.092 0.46 0.14 1.82 0.080 0.40 0.07
HML RMW CMA 173 0.091 0.45 0.18 1.87 0.092 0.46 0.18 1.86 0.084 0.42 0.13
Panel F: 32 Size-OP-Inv portfolios
HML 4.38 0.182 0.79 0.69 4.17 0.179 0.78 0.67 4.01 0.170 0.74 0.61
HML RMW 3.80 0.140 0.61 037 3.82 0.140 0.61 037 3.55 0.151 0.66 043
HML CMA 3.91 0.177 0.77 0.68 3.82 0.177 0.77 0.67 3.66 0.142 0.62 0.48
RMW CMA 2.92 0.103 0.45 0.20 3.04 0.098 0.42 0.20 2.99 0.102 0.44 0.19
HML RMW CMA 2.92 0.103 0.45 0.21 3.04 0.097 0.42 0.20 3.03 0.101 0.44 0.19

Mt RZ

Shanxi University of Finance and Economics

Fama & French¥ &1k % &
40 K125/32ALHS K =484, X
HEHorl#iT 2 HFEAEA, &
B A BRI, BAEFGRSH T &
o Ie X A TE S ATO,




Mt RZ

hanxi University of Finance and Economics

(2) A= ?
S .- BHETFEAFNE—NDE

Rm—Re N AY

Coef 0.82 025 0.03 0.40 0.91 0.24 > 77 3 X IR E‘

{-Statistic 494 4.44 0.38 4.84 7.83 N f:]: _:F. E‘ N Al S /ﬂ:\

SMB

Coef 0.39 0.13 0.05 —0.48 017 0.17

t-Statistic 3.23 4.44 0.81 —843 —1.92 ]
o

HML

Coef —0.04 0.01 0.02 023 1.04 0.51

t-Statistic —0.47 0.38 0.81 5.36 23.03

RMW

Coef 0.43 —0.09 —0.22 0.20 —0.44 0.21

t-Statistic 5.45 —4.84 —8.43 5.36 —7.84

CMA

Coef 0.28 -0.10 —0.04 0.45 —-0.21 0.57

t-Statistic 5.03 —7.83 —1.92 23.03 —7.84

2 x 2 Factors

Rm—Rr

Coef 0.78 0.28 —0.00 —043 —1.30 0.25

t-Statistic 4.80 5.09 —0.02 —3.71 —8.12

SMB

Coef 0.38 0.15 —0.03 —0.63 —-0.18 017

t-Statistic 3.10 5.09 0.36 —7.60 1.42

HML

Coef 0.00 0.00 0.01 0.25 1.08 0.53

t-Statistic 0.01 0.02 0.36 5.66 23.13

RMW

Coef 0.30 0.05 —0.14 0.21 0.51 0.21

t-Statistic 5.22 —3.71 —7.60 5.66 —9.29

CMA

Coef 0.19 —0.08 —0.02 0.43 —025 0.60

t-Statistic 4.72 —8.12 —1.42 23.13 —9.29

2 x 2 x 2 x 2 Factors

Rpr— Ry

Coef 0.79 0.19 —0.23 —0.33 —1.29 0.24

t-Statistic 4.77 3.23 —2.26 —2.30 —8.63

SMB

Coef 0.42 0.09 0.13 —0.64 —0.33 0.15

t-Statistic 3.73 3.23 1.82 —6.78 —3.04

HML

Coef 0.02 —0.04 0.04 0.84 0.48 0.48

t-Statistic 0.23 —2.26 1.82 18.61 8.05

RMW

Coef 0.20 0.03 —-0.11 0.43 0.20 0.46

t-Statistic 4.28 2.30 6.78 18.61 4.50

CMA

Coef 0.19 0.09 0.05 0.20 0.16 0.26

t-Statistic 4.39 —8.63 —3.04 8.05 —4.50




(3) Z H =& [E A

R(t) — RA(t)=a+ b[Ru(t) — R{t)] -+ SSMB(t) + hHMLO(t) + rRMW(t) + cCMA(t) + e(t).

BIM — Low 2 3 4 High Low 2 3 4 High
Panel A: Three-factor intercepts: Ry — Ry, SMB, and HML
a t(a)
Small ~0.49 0.00 0.02 0.16 0.14 —518 0.07 0.40 288 | [ 237
2 ~0.17 ~0.04 0.12 0.07 ~0.02 275 —0.80 224 | 1.40 ~0.38
3 ~0.06 0.06 0.02 0.06 0.12 —0.98 0.92 0.33 0.96 1.66
n 4 0.14 —~0.10 ~0.04 0.07 ~0.08 2.24 —1.46 —~0.55 1.05 ~0.94
Big 0.17 0.02 ~0.07 ~0.11 ~0.18 3.53 0.40 —0.95 ~1.86 ~1.92
Panel B: Five-factor coefficients: Ry;— Ry, SMB, HMLO, RMW, and CMA
a t(a)
Small ~0.29 0.11 0.01 0.12 0.12 1.61 0.17 [2a2] [199
2 ~0.11 —~0.10 0.05 —0.00 ~0.04 —~1.73 —~1.88 0.95 —0.04 —0.64
h 3 0.02 —0.01 -0.07 —0.02 0.05 0.40 —0.10 ~1.06 —0.25 0.60
4 0.18 —0.23 -0.13 0.05 —~0.09 2.73 [=329 —~1.81 0.73 —~1.09
Big 0.12 ~0.11 ~0.10 ~0.15 ~0.09 2.50 ~1.82 ~1.39 ~093
h t(h)
Small ~0.43 ~0.14 0.10 0.27 0.52 ~10.11 ~438 3.90 10.12 17.55
2 ~0.46 ~0.01 0.29 0.43 0.69 ~15.22 —0.45 11.77 16.78 24.44
ﬂ:—s ~0.43 0.12 0.37 0.52 0.67 —~14.70 3.71 12.28 17.07 18.75
L 4 —0.46 0.09 0.38 0.52 0.80 —15.18 2.76 11.03 15.88 20.26
Big ~0.31 0.03 0.26 0.62 0.85 ~14.12 1.09 7.54 21.05 18.74
r t(r)
Small —~0.58 —~0.34 0.01 0.11 0.12 ~13.26 ~10.56 0.31 3.89 3.95
2 ~0.21 0.13 0.27 0.26 0.21 ~6.75 4.89 10.35 9.86 7.04
W 3 ~0.21 0.22 0.33 0.28 0.33 ~6.99 6.77 10.36 8.98 8.88
4 -0.19 0.27 0.28 0.14 0.25 —6.06 7.75 7.99 4.16 6.14
Big 0.13 0.25 0.07 0.23 0.02 5.64 8.79 2.07 7.62 0.49
c t(c)
Small ~0.57 ~0.12 0.19 0.39 0.62 —12.27 —3.46 6.59 13.15 19.10
2 ~0.59 0.06 0.31 0.55 0.72 ~17.76 1.94 11.27 19.39 22.92
3 ~0.67 0.13 0.42 0.64 0.78 ~20.59 3.64 12.52 18.97 19.62
C 4 ~0.51 0.31 0.51 0.60 0.79 —~15.11 8.33 13.35 16.41 18.03
Big ~0.39 0.26 0.41 0.66 0.73 ~16.08 8.38 10.80 19.88 14.54

w?
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(3) Z A FHEA[EA
— — 2 R(f)—Rr{;)—ﬂ+b[Rm(f:—RF(f)]+551::3g(l:)+hHMLO(t)+rRMW(t)+CC2MA(t)+e(t) 3 4 — 7{@%8 i Ze%ﬂ OP XT\]‘ H}—X[’.%E—é\. fﬂ—:

Low

. S 7 /7]\ v
Panel A: Three-factor intercepts: Ry — Rr, SMB, and HML £z o

a t(a)
Small —0.30 0.10 0.05 0.09 —0.02 —3.25 1.54 0.85 1.30 —0.30
2 —0.24 —0.03 0.05 0.04 0.16 —3.16 —0.55 0.94 0.58 2.08
3 —0.21 0.07 0.01 0.05 0.20 —227 1.04 0.14 0.79 2.51
A rf 4 —0.11 —0.02 —0.05 0.06 0.18 —1.15 —0.24 —0.73 0.96 2.43
Big —0.17 —0.20 —0.03 0.05 0.22 —-1.90 —0.58 1.20 4,03
Panel B: Five-factor coefficients: Ry — Rr, SMB, HMLO, RMW, and CMA
a t(a)
Small —0.10 0.04 —0.05 —0.05 —0.15 ~1.28 0.64 —0.80 —0.80
2 —0.05 —0.11 —0.03 —-0.11 0.00 —0.83 -1.86 —0.64 -1.92 0.02
3 0.08 0.04 —0.06 —0.07 0.03 1.15 067 —1.05 —1.23 043
n 4 0.16 0.02 —0.12 —0.09 0.05 1.91 0.26 ~1.52 0.76
Big 0.14 —0.11 —0.03 0.02 0.08 —1.67 —0.57 0.42 1.85
h t(h)
Small —0.14 0.24 0.26 0.28 0.21 —3.82 8.05 9.32 9.31 6.17
2 —0.12 0.17 0.23 0.18 0.15 —3.96 5.84 9.51 6.38 5.08
I.{M Q3 0.00 0.14 0.21 0.19 0.09 0.11 4.36 7.68 6.74 2.93
4 0.03 0.15 0.21 0.10 0.02 0.72 4.80 7.19 3.60 0.69
Big 0.22 0.16 0.04 —0.00 ~0.13 6.70 5.33 1.42 —0.19 -6.13
r t(r)
Small —0.67 0.21 0.30 0.47 0.45 —17.70 6.98 10.59 15.08 12.95
2 —0.60 0.21 0.29 0.45 0.55 ~19.94 6.90 11.32 15.76 17.91
3 —~0.76 0.03 0.24 0.38 0.57 —~21.06 0.93 8.33 13.12 17.19
4 —-0.75 —-0.15 0.23 0.39 0.37 —18.94 —4.54 7.49 12.95 11.09
Big —0.71 —0.26 —0.08 0.12 0.35 —21.05 —8.41 —2.82 5.66 15.54
c t(c)
Small —0.06 0.25 0.34 0.31 0.14 —1.42 7.58 10.89 9.08 3.76
L (\/\ 2 —0.09 0.29 0.26 0.23 0.05 —2.65 8.94 9.52 7.44 1.56
3 ~0.17 0.26 0.24 0.23 0.02 —4.41 7.31 7.89 7.49 0.65
4 —0.02 0.30 0.30 0.26 0.02 —0.41 8.56 9.08 8.12 0.48

Big —0.03 0.23 0.19 —0.04 —0.12 —0.83 6.82 6.16 —1.82 —5.22
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