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Barroso and Santa—Clara (2015) B~ T #IE R R AT H F R AT HR B H
Bar ey EARE 3R ([@ 1), TAE B REFHE R GRS T AR T WA,
R AaFHE AT, TEREGRBMELTARSHBEER,

Daniel and Moskowitz (2016) -7 1927 F3| 2013 SFH £ BT H LR KT HL
Fofr KA TR (B 2), TUAH, REALEZAAIETHR AL LTF
Fh T R AR I, AL T 28 40 4 3R 30 00 AR T A .

B2 mARALSFHmREELSZTER (1927-2013)

Riskfree
10°} ---  Market
— Past losers

10° }| &#—e Past winners
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10° b E
52,043
10° b

107}
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10t b S

Dollar value of investment

100477}
107}

102} 34$0.01

107

1929 1939 1949 1959 1969 1979 1989 1999 2009

Fig. 1. Winners and losers, 1927-2013. Plotted are the cumulative returns to four assets: (1) the risk-free asser; (2) the Center for Research in Security
Prices (CRSP) value-weighted index; (3) the bottom decile “past loser” portfolio and (4) the top decile “past winner” portfolio over the full sample period
1927:01 to 2013:03. To the right of the plot we tabulate the final dollar values for each of the four portfolios, given a $1 investment in January 1927.

FAF kB Journal of Financial Economics, & % 4E 47 50 Ff

%%,mm&mTﬂ#%kﬁiwgm@%ﬁm(@m AR 1932 45 A
%) 1937 5512 A 422009 5+ 3 A %2013 3 f, IAHLEOFE B, E TR
%X%A@@m%ﬁhﬁT&gﬁﬁ%R%%ﬁm S o A VAKX 7 BB 1] 69 FF 45 B
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], %xmA%& FERIAMEFREAE. NE—FHKEHDERHRAL L FBERTE
7 (HR) ek, Blde, £ 1932 57 A48 F, THEFRLELHRT 82%, {2ix
BASH 2 KA R ik 32%, mir KA Lk 236%, FIE, £ 2009 F3 HZE5 A,
W Lk 26%, MRS LK 8%, 1M KA A LK T 163%. HAVINHK AR P A
RIWHANE R HRGF T UMBEAN R T, FLEMNAEHELEPHENH L
AR, MG T A
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Panel A: Cumulative gains from investments, March 09, 2009-March 28, 2013
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— Pastlosers

*—e Past winners i

Dollar value of investmant

I I I I I I I I
2009:07 2010:01 2010:07 2011:01 201107 2012:01 2012:07 2013:01

Panel B: Cumulative gains from investments, June 01, 1932=December 30, 1939

in
T

=
T

Dallar value of investrment

Riskfree
Market
| — Past lasers
w—a Past winners

1933 1334 1835 1336 1837 1538 1933 15340

Fg. 2. Momentum crashes, following the Great Depression and the 2008-2009 Anandal crisis. These plots show the cumulative daily returmns to four
porticlios: [1) the nskfree asset, (2 the Center for Besearch in Security Prices [(RSP) value-weighted index, {3) the bottom dedle past loser portiolio; and
{4) the top decile past winmer portfolic over the period from March 5, 2009 through March 28 2013 (Panel A) and from June 1, 1932 through December
30, 1539 {Faned B}

FH# R K. Journal of Financial Economics, 4 iE K 4F 50 A

2.2. 30 & A F 09 585h B &

Daniel and Moskowitz (2016) A I E R FIEIE K & LT HAERE, BP9
Tk, FMEAAERS. BNTHIRERR LG a4z, AN A XA KX E T
AL TG beta ARTARA— AL LEFH THZHH: BT beta ATHTASL
ST R XE, STHRET TR, MELESELELST NG XHEAK,
M beta ALK, m#r KL beta AN 5, WITsIEH 49 beta A4 R,
YFHRTHHETE, METHLA, MEALGH beta AKF2ATRFE, 52
AR TRBHUEKF, BEHEHEREERMEK.
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Moskowitz (2016) M#t—F A5, FR AN FE L ST, BT A A
i Fo— BB 18] 69 R A8 B B AS 4 RS A9 TR A B A A &, st B E- T E RS
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Barroso and Santa—Clara (2015) #F 50 R a9 K& a9 h S THE R, A E5THET.
AR T AR T 5 K& BT 347 A,

M ERTETHEREGTERENE Gl 4), T AR H F A B
KB RAERAN T, B 5L CHTOFHCRAEANERTLE (E 5), K
WML 842 R K6y, XA R RO ERTAEL; MAECEILEN R E
EZwbi b, BIHEAWL A4 Rk, THAHNEWRNECART L.

B RS E RIS R R E R A2 FE
8



12 U k22
Py AT AR | R AT R

HUAXI SECURITIES

B4 #HERTHTRALLNF

Annualized in percentage points

2

=1

s

. . “UMLM«W IHWWI\ u(‘ "U‘m I‘W\ j

Fig. 2. The realized volatility of momentum obtained from daily returns
in each month from 1927:03 to 2011:12.

FTH %k k: Journal of Financial Economics, % % iE F%&F % B

B5 REREFCEIEDFEN AR LR

Table 2
AR(1) of one-month realized variances.

The realized variances are the sum of squared daily returns in each
month. The AR(1) regresses the non-overlapping realized variance of
each month on its own lagged value and a constant. The out-of-sample
(00S) R-square uses the first 240 months to run an initial regression, so
producing an 00S forecast. It then uses an expanding window of
observations until the end of the sample. In Panel A, the sample period
is from 1927:03 to 2011:12. In Panel B, we repeat the regressions for
RMRF (market risk factor) and WML (winner minus losers) and add the
same information for HML (high minus low) and SMB (small minus big).
The last two columns show, respectively, the average realized volatility
and its standard deviation.

Portfolio  a P Rr* 00s R? ||7 by
(t-statistic) (t-statistic)

Panel A: 1927:03 to 2011:12

RMRF 0.0010 0.60 36.03 | 38.81 ||1434 997
(6.86) (23.92)

WML 0.0012 0.70 49.10 | 57.82 || 1729 1364
(5.21) (31.31)

Panel B: 1963:07 to 2011:12

RMRF 0.0009 0.58 33.55 | 2546 ||13.76 848
(5.65) (17.10)

SMB 0.0004 033 10.68 | —8.41 736 387
(8.01) (8.32)

HML 0.0001 0.73 53.55 | 53.37 || 668 429
(4.88) (25.84)

WML 0.0009 0.77 59.71 | 55.26 ||16.40 1377
(3.00) (29.29)

FAFE I Journal of Financial Economics, % /9iE & 4F % P

BT R, HNA A ARM)ZEALIETRRERTCEINEHEG A AN (A 5),
EMANERFE—Ur A AR RER, HEADEORE R RFAG; A TR RI
R 69 7T T b, AR A KA T o k= A RS TM, R H 50 L -FH1ME
wy RS TR A, T 49 00S RZE A& T AFM AR —F 9 K&, A&
HEPKFRD,. XAPHATHENLENT ZMEH BT REGH

—fERB, KA BRI TEH ARG SR, EXT G EF5) 2 20 EH AL
B, B EEE R Ak, HTFHBERT, Nie 5K EZ R ALY L6
(2ol 6); Rtz EMmT, RTETHEWLEARHEFHTKER XX R
ZRE Rk, Ak, hZAESNEEILELRNALZATHMNEm L ER KT,

B ARISERRS BHNEREESEH
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Fig. 3. The performance of the market factor (RMRF) and momentum
(WML) conditional on realized volatility in the previous six months.
Returns are sorted into quintiles according to volatility in the previous six
months for each factor. The figure presents the following year volatility
(computed from daily returns), the cumulative return in percentage
points, and the Sharpe ratio. The returns are from 1927:03 to 2011:12.

FAF KB Journal of Financial Economics, & % 4E 47 50 Ff

By TR R 69k 3 T AR i e — BB 1A a9k A R BT IO,y AR A4 AR AR T
WA RO RCRE, METRHBRENTEIEANE GBI AR T3 E R%,
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Rkl s A g LR,
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20061 A1 BH%£202253 A20H

K EWE
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AERE

AR

% A A

1. PH#AAELLE, 2844, DI A4S, FERLEAS, HTTHEL
4. REITs &% 4
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FH kB Kent Daniel, 44k AT % Ff

%% Daniel and Moskowitz (2016), #AVBid4de T 7 X+ HE T HuL B RILE
&,

Re,T = | | A+R)-1 (1
PR T) KRB t B T 6 Ritaca %, RAEAMAE, AMEHPE 300 4
B H T A

HEAHL, KT WML 284,

T
ROT) = | | (1+Ruc—Root R -1 @
s=t+1
HFR ATREASHEALAE, R ATHEALGERAKEE, R FFAR
MeA) & ARAEF 10 50 B a9 S FAE A R REA) &,

ARG EEHEELHME

Barroso and Santa—Clara (2015)1¢ a9 #h B & FE R4 T .

Otarget
Rcval,t == RWML,t (3)
OSwMLt

P R R 3 F A5 S IC B F, Ryn Rt 50 & Ik 5 5,
%wﬁﬁaﬁﬂaﬁx%,ﬁ%ﬁ%%%aﬁﬁi,ﬂﬁ%ﬁﬁmuaﬁkﬁﬁﬁw
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125

oty = 21 Z RIEVML.wt_l_,- /126 (4)
=0

o, WML 248 Bk sE R H 7 XA
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35 R MLk F

B, FERRT G R TR A 6 5 IR A % 5 o 5 52 F % F
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3.6.1. B ARE B E
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4 LA ME, Barroso and Santa—Clara (2015) #“H# W AR A EALERN TPEF
BARAF AT, SMNBLAE BIREHE, RALRLKELFOEL.
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MATHLET T LEEZH TR, BAGTHREET (E 24), MRELHH
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Fig. 3. Marker betas of winner and loser decile porfolios. These three plors present the estimared marker beras over three independent subsamples
spanning our full sample: 1927:06 to 1930:12, 1040:01 o 1990:12, and 2000:01 w 2013:03. The beras are estimared by running a ser of 126-day rolling
regressions of the momenrum portfolio excess reurns on the conEmporaneos excess marker rerurn and ren (daily) lags of the marker return and summing
the beras,

FTH %k Journal of Financial Economics, 4 % E &4 50 Bf
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Table 2
Worst monthly momentum rerums.

This table lists the 15 worst monthly returns to the winner-minus-loser
(WML) momentum portfolio over the 1927:01-2013:03 rime period, Also
rabulared are Mkr-2y, the rwo-year market returns leading up w the port-
folio formarion dare, and Mk, the contemporaneous market return, The
dares berween July 1932 and Seprember 19390 are marked with an aster-
isk (*). those berween April and August of 2009 with §, and those from
January 20071 and November 2002 with £ All numbers in the rable are in

percent.
Rank Month WL MEKT-2y Mk
1 1932:08+ —74.36 —61.77 36.49

2 1932:07+ —60.98 —74.91 3363

3 2001:01% —49.19 10.74 3.66
4 20049:04F —45 52 —40 62 1020
5 1930:00* —43.83 —21.46 16.97
6 1933:04* —43.14 —50.00 3814

7 2000:03f —4238 —44.00 BO7

3 2002:11% -37.04 -36.23 6.08

9 1938:06* -3336 -7 83 2372
10 2000;081 —30,54 -27.33 333
1 1931:06+ -2972 —47.59 1387
12 193305+ —28 .90 —37.18 142
13 2001;11% -2531 -19.77 171
14 2001:10% —-24.08 -16.77 268
15 1974:01 —24.04 —5.67 046

FH %k : Journal of Financial Economics, 4 % E 4T 50 Bf

Mt —F s R AL THL T RTFLEAZH KRG, BIZLGT 9 R,
NEEAE beta AL TRFTHE—FT TR, INTLEIZRAMEASL,
HRAERTYREH, XERE, ERTP, H2LESEFRLERET G LBT A KA
W KA R I aY B AFIE MBI R R AT F oM, XFHT TP
MR [ MDD I, mAEE Xt R WL B4 KRR, & T eI E
Wk R R EARKEG, KKK WML 20509 FA AR N 1% A T % KR 5 69 18 mF

LR E S AR EA TN M, B b1 2 T ¥4 GJR-GARCH A2 A 311 3h
TKERAE, ATEL LR AN ZTEFEFT—IREFOPEZHERES
TR,

A2 EREWEI T &

fe— B H A R E{1,2, -, T E, FE—AMNE S WML 286 R RS 3 = 89 4850
WA, BRRETF ZAXA LS A, EMERKELSLEGORFTAGGBIRT, B8
S T 7 KM T :

VA t+1 B AR TRAY t B 1+ B9 — BT, WML 2889 AB BV & AT, 1, CIRMAIE
EnA, t MO SEHEHEREEREZELTA:

He = Et[ft+1] (6)

0% =E[(f41 — llt)z] (7)

B2 t=0 B 4rp Aeo? £t € {0,1,-, T — 10914, EH—IAFE LB A 0,89
WML 284, KEARBIAL - 0 M RRET =, t BETASGPLEARRDIRA T £ 4
t+1 H 2

Tpt41 = W T 1 ~N(Wepe, 0F 0F) (8)
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J F3, G- )]

HE, = 2N fpe, KT LA AT DR H M
K AR — S ARAL 1) R e N R ) bk £ P

T
1
Z 7y, tl s.t.E [72(7’“ - Fp)zl = o3 (10)
t=1
do R R ARG KL R 54T, W

E [(fp,r - fp)z] ~ 0f = Ef[(for1 — 10)?] (11)
AT — IR, AR A A PRI e, AR 3R B B A K

T-1
1
wOT?Z’(T—lL = max <?Z wt,ut> ( Z wiof — ap> (12)

KA — I A4

(9

max
07—

aL 1
R R _ * <2) — —
P00, o T(pt 2Aw;of) =0,vt€0,---,T —1 (13)
ot RGBT ASTHEA WL A5 RMEAE R :
1\u
“;(m)t (14)

BT R, t iR WL A8 89RERiZE5 T —He 2B IR ER, 554
77 £ R
At WML 28669 E AU FT, A& e T 55 X8 %0k 5 F 3 WML 28600k 3 & ik
T .
EWML,t =g+ By Ipe1 + B2 o1 + B3 Ipr1 - O (15)
EA, Ip RETHAFGTEIHE, TELERFORPREFEARNE, AATHL
?Ag‘rﬁflk», ZAGAREN 1, EUIAA 0, mof, ALK 126 REFERT KA
BT £,

AT M WML BA69 &7 £, 48 H GJR-GARCH (1,1, 1) A& R sH4TFAM], H ik
RIS XA .
Rymre = Ue + € (16)

O%arcur = W +oef_y + vef_11(e,_; < 0) + BOEarcr -1
Gt = Gt * Zt
2,~1.i.d.N(0,1)

A, wAFEHME, (6 <OATHRE, He_ <O, LRMEAH 1, F R
&% 0,

RIG AL AT AR A 4ol & WML 28569 28 3 -

O22¢ =+ Bwor) * 0126¢-1 + Bearch * Ogarch, -1 (17)
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A, 0u K TWML 84 22 BB FRIEANE, 019657 WL 285 =0T K 126 H
AN E, Ogapcher =Lt GJR-GARCH A MAMEFFE, RE, FHiz@)36Ms
{86,, AN ERE MR LT,

AR EM LR

B, BRATH ARG RTRE (B 25): REFEEZL, FARHETREHRE A
RIELA 1 AAFETEREONETEREKR, ReH%iEa 3, 2RBLA KT 0;
A SRERBHORETRK, ReFRBIELE 7, FAINSEEHE T ARE
R, EX—2EREM, HHEEEREA RS FEEREE R LS 04T,

K25 TR#EREORE

----- WML(u=1,0=0)
6 -
cvol(u=1.33,0=0.73)
dyn(u=0.42,0=0.84)
54
a
34
5
1
0

. . : . . ‘ ‘
2010 2012 2014 2016 2018 2020 2022
AR IR Wind, % i KA 50 PT

PEENFEEE R AN ESTERROEDE, L5 ERE R EMNE,
R ERRGEFT LA (R 26), AUEKA, HAEETAF AT HL LK)
A AT E, AT PLBEEKDH, B R FOALE, A®5 Danie
and Moskowitz (2016) 32| &4t A, FHEBME R R RN A TR HF
S K EIRTABAEGRANE F %,
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cvol
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TR B Wind, 4205 E A HF %P

WA AR R R AR AT AT, BANAAH ERER GG RIA XA M
T, REAHERUZELTKTHEAHERE, ZHALELLTH L, HERE A%
AFWHRBRLHN, TERRE, AAXU5) PREWBBELEZHSLENT+ETFZ,
K= BT AN EA AR )3 P F R E: e TR, WENA ZEHREEF,
B EeME AR 0, HAZERRELSBRENEREHNE, ZERLHERE
R AT ETHZERITHR, FEEHFRTAL)BHEHZKEGOE T

B 27 £4M4¥{aw)Esg

Results: Ordinary least squares

Model: oLS Adj. R-squared: -0.001
Dependent Variable: ret AIC: -21047.7559
Date: 2022-04-28 10:35 BIC: -21023.4288
No. Observations: 3235 Log-Likelihood: 10528.
Df Model: 3 F-statistic: 0.3061
Df Residuals: 3231 Prob (F-statistic): 0.821
| R-squared: 0.000 | Scale: 8.7369e-05
Coef Std.Err. t P>|t| [0.025 0.975]
const 0.0001 0.0003 0.2983 0.7655 -0.0005 0.0007
bear 0.0004 0.0005 0.8146 0.4154 -0.0006 0.0015
vol D.4845 0.7873 0.6155 0.5383 -1.0591 2.0281
inter -1.5316 1.6465 -0.9302 0.3523 -4.7598 1.6967

FH R R Wind, B0 iE KA 50 AT
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TRERTHEDERS. ARBRERAEN 0.2 HRAFF LR BFHERE
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R 2 R BAFAE G BT BT

#EBS RKE RN OHA R E R wE RAEH FRkHE ZLHE

WML 18.69 -13.48 3.68 4.16 3.67 -0.71 0.13 51.90 0.05
ool 19.74 -8.06 5.30 5.41 0.18 0.42 0.08 82.78 0.34
dyn 27.61 -0.69 1.91 4.28 18.24 4.08 0.02 24.41 -0.36

A d, B ASEE R RS LA MR B0 K K@ 4L, {22 ek
8 RAVK B TAK TR F s il o) 58 TR AL T R 2 K89 -F ¥ & Al
@, BRI Fe R KEH, Bl ey RTRERFHERBHELLILE; AFEEN
R, BRAHFRERBRIIET RENBOKFE, XEREDNETRERGOLGAE, @
WA F G F R0 — AT B BRI A A, At — 7 IH RS2 R
A K

KA s 532 Rt BT R AF e E 2R, B BIE T ot AR T ey AR bR R &,
BEAL A AR T AL G R B — A AEF S L a3 BT RN KX (14) FIR¥E 7 48y
SF, AMLZT, SHREmEE, PATEL R TR HFEE LR TR A Ak HE
Rk oy —Fr it dE,

6. X & #® T

RGN, BAKZNE, AL TEHBIZAS D ELHEGLET F T L
BT BIFEIRFERMNAR, REABRTEE.
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