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Table 1 Analysis Results for Characteristics of Stock Portfolios Sorted by Tail Risk
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Table 2 Analysis Results for Expected Returns on Stock Portfolios Sorted by Tail Risk
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Table 3 Portfolio Analysis Results for Tail Risk Extracted from Total Returns
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¢ i) B XU , Controls; , i I SR 75 « B 1) 45 1 28 fit , 60
FAR.Z5E N & SHER%E. . ERE,
BF R HEE R RS RSN, o N

x4 BRAESRERBARBXRN_HESINER
Table 4 Analysis Results for the Relation between Tail Risk and Expected Stock Returns by Bivariate Portfolios

BREHE Size Volu Beta Mom Rev Tilig Tur Tvol Tvol Iske

AVCETEMBGTRSEAE 1 A Al

1% 2 AU 1.754 1.682 1.408 1.311 1.370 1.486 1.139 1.349 1.231 1.196
2 1.688 1.709 1.402 1.360 1.393 1.546 1.215 1.240 1.149 1.267
3 1.683 1.698 1.365 1.388 1.468 1.508 1.186 1.387 1.309 1.374
4 1.582 1.630 1.203 1.177 1.232 1.404 1.149 1.218 1.100 1.222
= A 1.414 1.559 1.143 1.140 1.176 1.261 1.131 1.159 1.160 1.157
WOMEZE (o) (S ace) (o 526) (. 0MA) (LI5T) (6719 (L0.550) (a.155) (L0, 852) .2, 139
e T -0.257 -0.212 -0.423 -0.262 -0.350 -0.261 -0.114 -0.316 -0.219 -0.179

(-8.319) (-6.137) (-5.525) (-4.668) (-4.920) (-7.217) (-4.248) (-4.769) (-4.291) (-3.754)

DASEBUOTERR A A A | A Bl

fEC B2 AU 1.832 1T 1.784 1.730 1.761 1.817 1.637 1.699 1.668 1.709
2 1.747 1.724 1.:732 1.743 1.743 1.802 1.662 1.691 1.673 1.717
3 1.718 1.676 1.683 1.729 1.748 1.709 1.659 1.717 1.756 1.739
4 1.617 1.659 1.656 1. 604 1.608 1.636 1.596 1.662 1.675 1.635
R R 1.487 1.567 1.545 1.593 1.542 1.432 1.575 1.629 1.626 1.599
B2 2 (:80‘ ‘23:'425) {—_60. '528(:’) (—_60 ‘629490) (:6? ’4]]3]8) (:7(?.12;59) {—_80. '93;;5) (:5(?'105692) (—_60.'106?8]) (:50. .7{?42) (:60 ’01;20)
RO 2 -0.249 -0.158 -0.219 -0.103 -0.226 -0.330 -0.086 -0.065 -0.052 -0.146

(—8.663) (-6.985) (-7.184) (-6.864) (-7.475)(-9.473) (-5.717) (-6.648) (-5.970) (-6.810)
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B, b NERKE EHRE, e, AR ZEREES
R, e 00 ABEE EH AR ZED

FEHE AT R RS 7 22 A ] 2R 5t X B 5 T ik AR
1 R T RO W SR ko R AL R R AR A HE AT M
FRERE, 754G 6MRETH B R XU A R
HERMHXARE REEMEF ELREHEXREY
BEE GRERES, ME RFR JUEIFENE R
B3 R AE B X 17 76 82 R A9 5 8K 1 AR ¢ 1, A8 B
R 2 2 80 3 A - 0. 149 0. 156.,0. 150 #10. 155, B
WUBE 5 D% L 3E 3 30 1 A0 IR B L 77 A B R OE

RS, 2R B B LR o G R SR KL e A7 A 3 3 30 1
Mg, XSR1AGHREITHEGEREES—
. RARSRSE .3 BfEHREZEAFE
BEKMLHE.

R4 o] U B A 5 o AR R R, P 3 N A A
PR AR, 7R A LLR XU A 4 ) R
fit X B AR R LA A W B AR 24T LA, B[S
Z B B (8] 7 51 OF 249 {8 I 2 47 Newey-West-t 4 it £
B, ISR LK, BE P ITA L i LB HER
HE4L , B & H0 ~1 Z (8] B9 , HE A 5 ML 20004F 1 A

RS ERAESHREFINREEEXEINER
Table 5 Cross-sectional Correlation Analysis Results for the Tail Risk and Stock Characteristics

TR Size Volu Beta Mom Rev 1liq Tur Tvol Ivol Iske
TR L. 000 -0.149 0.006 0. 029 0.005 -0.007 0.073 0. 156 0. 150 0. 155 0.011
’ (=32.922)(1.068) (4.114) (0.652) (—1.128)(13.941) (26.262) (24.306) (31.827) (2.969)
S 0.707 -0.036 0.128 0.054 -0.284 -0.231 -0.113 -0.085 -0.049
e (88.783)(—2.951) (8.849) (3.738) (-25.397)~-20.342)(-9. 898) (-10. 656 )(~12. 869 )
Vol 1600 0.116 0. 189 0.168 -0.383 0.396 0.298 0.292 -0.043
olu g
(11.756) (19.640) (14. 875)(-30. 122)(30. 686) (27.482) (28.772)(-14.076)
-0.045 -0.100 -0.083 0.128 0. 405 0.005 -0.001
Beta 1. 000
(-3.261)(-5.975)(-14.822)(15.001) (20.353) (0.331) (- 0.468)
M 1. 000 -0.037 0.016 0.110 0. 093 0.138 0.014
o " (=3.134) (2.136) (9.550) (5.050) (10.144) (3.036)
& 0.019  0.242 0. 265 0.347 -0.002
ev
(1.693) (21.990) (12.491) (19.334)( - 0. 887)
-0.098 0.004 0. 034 0.019
lilig 1. 000
(- 14.854)(0.613) (5.585) (5.437)
0. 520 0. 509 0.015
Tur 1. 000
(49.688) (50.170) (3.156)
0.847 -0.003
Tvol
(108.903) (1.149)
- 0.002
Tvol 1. 000
(- 0.663)
Iske 1.000

®6 ERESRFAANKSNREBEEOEIMER
Table 6 Cross-sectional Rregression Analysis Results for the Tail Risk and Expected Stock Returns

FELRY TR Size Volu Beta Mom Rev Iilig Tur Tvol Tvol Iske
-0.029
( -3.534)
-0.001 0.018 -0.013 -0.012 0.028 0.016 0.022 -0.106 0.378 -0.438 -0.001

(-2.537) (0.476) (-1.118) (-1.500) (1.209) (0.217) (0.526) (-7.943) (2.236) (-2.731) (-3.058)

-0.022 0.161 -0.162 -0.003 0.005

-0.033 0.039

(-3.760) (5.413) (-5.995) (-0.422) (0.310) (-2.334) (1.224)
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Figure 1 Tail Risk on Stocks Margin Trading and Stocks Non-margin Trading
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Table 7 Analysis Results for Tail Risk Premium on Stocks Margin Trading and Stocks Non-margin Trading

il 7 Rl ) PSR R 9 R B O AR
TR WENNAAGRER FHRAARER TR TEMAGKESR FRAGKER

166 B RLB: 0.054 2.473 2.929 0.056 3.460 3.880
2 0.070 2.576 3.003 0.071 3.635 3.851
3 0.0777 2.445 3.197 0.0782 3.334 3.652
4 0.0847 2.832 2.917 0.0854 3.277 3717
ERAR 0.101 2.572 3.061 0.103 3.248 3.600

0.099 0.132 -0.212 ~0.280
Wiz (1.793) (2.928) (-2.088) ( -3.210)
- 0.049 0.408 -0.238 -0.253
B (1.808) (2.183) (-2.812) ( -2.504)

R HEE, UKL - £ZFRBHENE LER
[ A F ( centralized minus dispersive, CMD) ., & F 72 i
HHEE, AFFLUIFTAHEERNREF. O
P ER 43 N 30% FE IR I B2 I i) 1B 5 L 40% R IR JE o 1Y
FBC B 01 30% F2 IR e 52 7 0 M B, 3K £ 30% B8 IR B % K
HREE SN ES00ERNBE SN REH S
(CMDs, ) ; @ ¥ B 52 43 ko R IR e 2 1K 19 40% it 5%
& AU T o 79 20% i 5% A R KL 48 8 1 40% AR 5, 3K
240% F2 XU e A A Jit 52 2 4 W) B 3% 45 40% 2 XL B
BEE MR A (CMDyy_y) 5 O H B E 43 0 R 8
1% B9 50% P 52 11 2 IR B £ o 19 50% Ji B2, 3K £50% 2
TR AV Y Pl B 4 5 (R e S 25 50% R KB B Y
FHA (CMDyy.5) o

G, A0 3R O 2 E U R U B F 5 FFS
R T 4 KR i Hr B (MKT) | T {8 B F (SMB) | ik
BT AE B 7 (HML) , B R E T (RMW) | 2 % H F
(CMA) MIEAGIHHE  EHR, o ENBEHEFS5SH
FZEMEXE ZE USEFRBERNRH T,
WRSHFXENRHNFHRMBERE, RESRRLE
8, AR 3y A E LI R XU [ F i 3 18 4 51 R
0.0014,0. 0016.0. 0013, 3 #3 & W [ B 77 1E 79 F 3 X,
For i K, AR T R i ¢ R T (L BRL 0 DK T T (L LG
B, 1w F 2R E-F 8RR, 3 5 kA
WET BAE T HE BT r iR 22 E7E0.022 ~
0.02Z 0, BERWHENKEETFSHEET. K&
WmEEET BT A RS MEXE, [ EE
FHEEKEHELEF BARF REHE LA ES
ARG, A E 7585 E 7O A 8w R,
S, CA% 43 1) A 3 By X8 S R LR B oA B R
&, LLSHE TN g A AT | H, R 5 5 8B B
Wi BEE. &R B RELR K E T8 A A E
VA BB IR B 4 1F , B Newey-West-t 5 #0360 B %, £ 1

BRERTFHAEHSEF @R HH.THN
st B mEE T O KETEEE PR E B R
BE MBMEFAMEEFETFHBRBRBAEE, F
B R XL [ 1 i % 4 4 B0 40 T 3 KU e o B L T
{8 B 7 i T T 0L bR B G o A BR Y KU s A, T EL
55 F H 7 4R 5% H 7 2 (8] #7178 1F 359 KRR 4 o
52 BEENMBEREE
UFRIPCEMTWE R, ALEHE ST
FF3 8 Y | FF3 il FE L B 1 6 Y | FFS 8 Y | FFS Al &
REEFRBEmENSE, A FI#HFLE LR
SR B B A LR G H AR, TR E R E R L
CMDy_, EXWERANKERF, BEEETHK. ATER
BARMAFRE-HERENEN R, EZEAH
JiT A R 5 4 ) 4% R R0 A o 3h i L R R N R O 3 4 L B
BRAER S S RS xS AN A N ERM B
433 LAFF3 B &Y | FF3 0 B ML e (A 7 B 8Y | FFS B AU
FF5 0 B XU B8 B 42 280 3 4 6 9 i {8 A e 25 3 47
B 18] 7 5 61 09 o K 4% FAMA et al. "' 3F 4 4 5 5 4 2%
77 1k, ¥ $F GIBBONS et al."*'42 1 19 GRS 4 i & B%
ARESxSMHEMEIHBENE® 8 &R N0, [
B 3 A b S x5 4 A [ I B 10 4 o {9 S 4 (e
la,l la,| SHEWERMEFHRBHRE 7| Z 1
A B SR A B 34 7 1R 25 (MSE) R B R R AR 36
R R 7, = h,— b, Ko g 4 A 2R B R )
EME R R, B ARTFEE, B8R RER.
TEARE XTS5 x5 4% ABE A 3 7 2 57 4 4B
) 4 & (Size-Mom) , TEFF3 Jeflf -6 & B KU B F i
4 A F B RF GRS GE 11 & o 2. 258 , % BE 10 4 %o {6 i F
) {H #70. 011, 7 2R 70 48 X (B 1 - 3 5 4 & 0K 5% 1R
B OF-H 0k 35 1 IR 2= 22 H 3,095, MSE 0.008, i %
R 40.147, S5FF3ELRIAA o, FF3 Btk 61 & B A&
7 Ay 4 788 L FR3EE AL A B Y GE H iR 2
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Table 8 Summary Statistics Results for Tail Risk Factor and FF Five Factors
HfH PRz AR &/ME RAE it £
AR RREEET .S BHTmsEAgit ot
CMDy, s, 0. 0014 0.032 0. 0005 -0.074 0.173 0.979
CMD_, 0. 0016 0.028 0. 0011 - 0. 066 0. 158 1. 089
CMDy,_5, 0. 0013 0. 024 0. 0013 - 0.058 0. 135 1. 076
MKT 0. 0072 0. 080 0. 010 = 0.262 0.224 - 0. 155
SMB 0. 0076 0. 045 0. 008 -0.220 0.102 - 0.832
HML 0. 003 0. 029 0. 003 -0.101 0. 160 0. 582
RMW — 0. 0006 0.032 - 0. 003 - 0. 106 0. 137 0. 459
CMA 0.0013 0. 022 0. 002 — 0. 068 0.072 0. 050
CMD,, ,, CMD,_,, CMD,, ., MKT SMB HML RMW CMA
B EXEEF5 5 BHFRMHRMES
CMD;y 1. 000 0.974 0. 949 -0.094 -0.641 0.635 0. 469 - 0.240
CMD,y_4 1. 000 0.977 -0.097 -0.621 0.654 0. 432 -0.213
CMD., ., 1. 000 -0.125 -0.587 0.631 0. 406 - 0.200
MKT 1. 000 0.034 0.070 -0.247 0.192
SMB 1.000 —-0.440 -0.802 0. 590
HML 1. 000 0. 205 0. 007
RMW 1. 000 -0.762
CMA 1. 000
alpha MKT SMB HML RMW CMA
CE:EXEFETS S5 HFHEE EIHAZR
CMD,,_, 0. 0029 - 0.0456 - 0.330 0. 433 0. 057 0. 131
(2.576) (-2.138) (-4.741) (6.320) (0.523) (1.163)
CMD.y., 0. 0030 —0. 0459 —0.294 0. 395 -0.012 0. 096
(2.886) (-2.506) (-4.903) (5.819) (-0.132) (0.987)
CMDy, s, 0.0026 —0.049 -0.242 0.331 -0.034 0.068
(2.758) ( —2.987) ( -4.541) (5.324) ( -0.403) (0.781)

EAEFARE ARG E,

WA R, A T R A R, RS
I S SV L TUER T
T (8 b B T T 0 R 0 SR 0 5 S LT A L
FFS 36 Rl 24 KL B T 10 6 5 71 5 £ GRS %+
B a2 MSE#SHIX BN R W B B

I 7,1

AENHERRENE GRS E L, RIIFEFF3
FF5 23 b 6% KU R 7 i A5 2 2 FF3 48 B 3L FFS
AR B MR,

FEBAE, X T°5 x 54> 44 MLASE A0 3 9 3h 14 2 57 70 41
TE W 1) 4 & (Size-llliq) , R & FF3 1 B XU B N+
HAR FEAMKGEFFSAMERAKRE THORE F&
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Table 9 Analysis Results for Model Pricing Efficiency

GRS | a,l Al MSE iR R
AR 5 x5 Size-Mom #HE
FF3 2.273 0.012 3.184 0.010 0.020
FF3 + CMD 2.258 0.011 3.095 0.008 0.147
FF5 2.055 0.0024 0.687 0. 0008 0.914
FF5 + CMD 1.940 0.0021 0.614 0. 0008 0.918
B #: 5 x5 Size-Illiqg 4H &
FF3 2.046 0.013 3.028 0.010 0.023
FF3 + CMD 2.479 0.014 3.430 0.008 0.162
FF5 3.442 0.0028 0.759 0. 0007 0.919
FF5 + CMD 3.573 0.0033 0.880 0. 0007 0.925
C . 5 x5 Mom-Illig 44
FF3 1.796 0.0113 3.547 0. 009 0.028
FF3 + CMD 1.790 0.0107 3.488 0.008 0. 146
FF5 1.787 0.0032 1.079 0.0012 0. 864
FF5 + CMD 1. 683 0.003 1.045 0.0011 0.871

T4 B /I 0 MSE I S F B0 V8, {155 PR3 o
FIES B B, GRS SR | o, | A AR X8

B R ARG R AT, BH 3 B S5 AR i & Bk 3
H FE XU 41 A e A A BT B IR, 3% B R KU 88 A 5 30
BmHhrAA - EREMNES, MEHMERFERS
P R RS i o A B A, R R KR S LB AR
SR A S i KU 3, e S B0 B AT AR OC 4 20 B
WIESE R RS 5 MLBE I I 30 M7 7 B 1 S M G
e, B R R Y A E A LR T R R LA
BRI R H S T EARA R
BB, X 5 FAMA et al. "1 43 7 FFS B B 5% # 2%
i 45 AR Lo 75 Panel C, X F % 30 & M 3k % 3h
PE 7 e AT KIS x5 A (Mom-Illiq) , /A if J& FF3
il b RMEE TR ENEE, &2 FFS il b
5 R B T Ry 2 OB R, A SR 4 R R R

B MORS S B o, (2 R BBET L & (%
B 9 MSE VMR, 85 L JC 9 I 80 5 FFS B0
HEE MR

6 &ig
AMALUNHEBDLERBHORERENR

A, AR (6 B O BE T , 3R Y — bR £ 1 B A 9 7 3k
EHREERFEARRENREER, HRALER
F WY, R XU mT LA SR ) T A S i 4%, T EL B AE
BA B A] b A R g P, LA S R AR R RO LR
LR B B AR, BRI 3 5 B A
T V&, R XRG04 o 4 3t 97 ) B BB S i 2, RA R
AL 3 A A RE B4 5 678 B T A R o 4R R4 7]
R T2 T XL S B AR DO T B RN A R S, R AL
A 1 05 2R B, R PR XU R A A R A R
Bl 30 A O BE 22 O B R T T XURS: o R O D B 3
R e BE X T AR I8 R lRm e s AR T T
B, TR 08 T A [ 9 B AR S i AR B R R AR
o .

DX -=HEMERAEENE T, RH
FHXT T AR 8 o B 7 T (R B T K T E BT
BHMAFREAAF,ENEBEFHARTRETF,
MAKBEAMABAFRBEEERTFHRAEHBEES. B
I, AR FF3 B RS | B X B R 7 78 % A9 FF3 B2 AU | FFS
BRSPS B8R ) E fr 0%, B R
e 7R 4 0 R O B BY T LA T A 0 R i B R T UK
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Jr g, i E AT E TR B A 2R AR A B
DR AT SRR B ER R AN

REPEEFKER/FEHEEK, HE LR
SR FE2008 5 & /AL W IRERE, BEAM
LIRE TR FE L B Z A B K WA LE, S 3
HEM BT S EOR S B OB, R R RS R
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Tail Risk Measurement and Pricing Ability Analysis
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Abstract ; The classical capital asset pricing model assumes that asset return obeys a normal distribution or the utility function of
investors is the quadratic form, but the distribution of actual asset returns shows leptokurtic and thick tail features. Therefore, it
is unreasonable to analyze the relationship between risk and return in the framework of mean-variance. Compared with the normal
varies in asset returns, the tail risk brought by extreme varies in asset returns has more significant impacts on the market risk and
investor decision-making behavior. Thus, in this paper we study the measurement and pricing ability of the tail risk.

Based on the Extreme Value Theory, a tail risk measurement model is constructed from the return residuals that cannot be
explained by the Fama-French three factor model. A shares of Shanghai and Shenzhen stock markets are selected as the research
object, and tail risk is estimated using a rolling window. Portfolio analyses and cross-sectional regression analyses indicate that
tail risk can persistently predict stock returns negatively. The predictability are still significant to controls for stock characteristics
such as size, trading volume, illiquidity, short-term reversals, medium-term momentum, idiosyncratic volatility, idiosyncratic
skewness, and so on. By introducing margin trading, it is found that the tail risk of margin trading stock is significantly lower

than the tail risk of non margin trading stock, and margin trading can eliminate the negative premium of tail risk, thus the incom-
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plete open margin trading mechanism in Chinese capital market may be the main reason for the negative premium of tail risk.

By constructing the tail risk pricing factor by long-short portfolios, it is found that tail risk factor has higher risk price than
profitahility and investment factors, and is not a redundant factor relative to Fama-French five factors. Compared with Fama-
French three factor model and Fama-French five factor model, the pricing models including FF3 factors or FF5 factors and addi-
tional tail risk factors have stronger explanatory capability on cross-sectional stock returns.

After the outbreak of the global financial erisis in 2008, the neglect of the tail risk pricing ability has made the existing asset
pricing model widely criticized. Therefore, analyzing the tail risk measurement methods and exploring the tail risk pricing ability
in this paper not only help improve and expand the asset pricing theory, but also help reduce the cognitive biases of investors on
the stock price, and improve the efficiency of market resource allocation and maintain market stability.

Keywords ; tail risk ; expected return; pricing efficiency ; extreme value theory ;margin trading
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