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Abstract

The main aim of this paper is to study the distribution characteristics of log-return rate in stock
market. The closing data of a year trading day of the 6 indexes (the Shanghai composite index,
Shenzhen stock index, industrial index, real estate index, consumer services index, and food and
beverage index), are done with the empirical analysis by using the statistical methods. Results
show that the log-return rates of the stock indexes do not obey the normal distribution, with the
characteristics of high peak, heavy tail and skew distribution. And results also show that the
log-return rates are with high probability to be accepted as obeying the generalized skew t distri-
bution. So the generalized skewed t distribution is a reasonable distribution to research the
log-return rate of stock market.
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1. 5l8

YRR i R W TR SR T T — AN AR &, e RS DA FEUF Z 45 B 4H G R S AR 45 8 XRS5 2
Blhn, SRR -7 Z RS A S PG, BBk « % (William F Sharpe) 5% A< 55 7 2 4 £ Y CAPM,
HB A L AEUE S0 B a0 ZR A B b SN, AR UE R XS B b R IR SR 45 T 2E A TR0 O A 2 i AU
7E{8 VaR (Value at Risk), 2k XU 7E 14 CVaR(Conditional Value at Risk), #57& FH 5k Z1 0 # #5 XU

N7 X LRI SRR B B B TR, NATTIE H st Bl s 2 il M IEZS 43 4 (Duffie and Pan [1]1997).
SR, A V20 52 bR B4 0 B IE 25 T 32 IR R B0 2 28 AN IR AL IEZS 4341 (Mandelbrot [2] 1963, Fama [3]1965,
Blattberg and Gonedes [4]1974, Cont [5]2001), H/rAmid s BARIE. JE)R . MAFIHEXNFREER: . Bk,
AT Y Eiksr B 0 Bl 2 R IR AL B AR IEZS 20 A, FF DLALHIF FUUE S5 17 3 0 % b o) @ . ATIE R 0 A A t
4341 (Seneta [6]2004, Lin et al. [7]2006, Fergusson and Platen [8]2006), %3437 (Wu [9]2006, Klass [10]2007,
Plerou and Stanley [11] 2008), Laplace 43 #i (X1l & 7o A X1 F1[12]2007, RUNGEFIA%FE[13]2008, RRESE A
[14]2010), %&4%,

RFEHIE, t 5 ATRIE L RIIFR A, TR0 2 S RIERFR 704, Laplace 737 I J5 R M & AL 7E
BRI 5 t 0 A0 Z (AN SUE R R ATFR AT o FATE = B A} t 2040 R BRI B IR SRR
SRR, A SCE S A A t 20 AT, #E Azzalini [15](1985). Nadarajah and Kotz [16](2007)A1 Nadarajah
[17](2009)%5 A\ xf brE AR} t 7341 g SCHIBEA b, A5 R —H T WA ¢ A (S E X 2), *f EiEds
B RIERGE. Tolfas. /=%, WS SmoRSE 6 MEE SR IREAE, FIHROCSA 7%
S, IR R BRI A0, WEICUESEIX 6 MR Bl 2t 22 AR AT SRt 73 AT .
2. T"MRH t P AEEIE X

Azzalini [15](1985) 15 5t 42 H (A} 1F 25 43 4ii (skew-normal distribution) (A2, HFERAKHE & 40~ 51 #,

FIE 1 ¥ f(x) R TGRS R, G(x) 2L ESL M RE, HIHGC (x) KT mnS
FR, M TARRMISLE A, R

p,(x)=2f(x)G(Ax), —ow<x<o0 )
R NEERE.

MBI 1 A LAE X & Fhik &l 70 A (Azzalini [15]1985, Nadarajah #11 Kotz [16]2007, Nadarajah [17]

2009), WHmAHER A0 Rt A0 WARHTTE A0 WA} Logistic 724 fmA} Laplace 724, %555, H

iRt t A E ST
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R (x) R E EESA m i R R R,

T((m+1)/2)(, x2 )"
f(x _—\/m_nl“(m/Z) [HHJ , )

G(x) /2 f(x)FHRLI oA ek B, 0] eb (1) 78 52 125 B2 R B0 43 AT B IR t 43 (skew t distribution),
HEENmM, WRSEH A, JHEHST(MmA).
Nadarajah Fil Kotz [16](2007)#F 7t 1 f At t 7347 ST(m, A) R AR R, DUSSE TR A
FEARAL t 2340 ST (m, A) 1, [ B EESH m 2 S WL o A (KR R AR, 1 BB m @/ A B E
B m BRI RN ER: S8 2R RE 7 M RAFERE, 242> 0 B0 E O A, 4
A<OWHAEORL, A WA EHEKRAEE R R B8, XN AESRDHNSH, MRV ES
Bou, R—PMRESH o, KXW TIESLRRRHFRE N Bk, ASCH AW SRRt 2
i
B 2 WHEHLAS R X MR E 1 e SR ALt 73 AT ST(m, A), 2Y = u+oX , FREEHIAEY IR
ISR 43T, IR GST (uoomA), R EZH o< <o, REZHo>0.
I SRRt 23 GST (u,0,m, ) (5 BE RN
g(numnmj)_zw( ﬂjG[ﬂu_ﬂX} —00 < X <0 3)
O (o

o

Horp £ (x) A1 G (x) 7250 H B9 m it 23 t(m) B3 LN Ak . AR, T U e A B
QTR HEANENT .

MR 1 GST(0,4,m,0)=t(m).

MR 2 GST(0,4,m,1)=ST(m,1).
3. I Xim# t S S HE T

7SRt 0 AT GST (u,0,m, A) HIUAZHL, AT CUR IR ORALSR Al D7 At v, AR s
L(y,a,m,/l):z—:f[f(x‘_“je(’l(x‘_”)j, )
o ia o

o

Forh X, Xy, eee, Xy FRREARELHE o AH R R0 HALLIR 2R 29
InL(x,0,m, 1) =nIn2— nIno-+ZInf( j ZInG[ (- )J (5)

i=1

T I R AT HALSR o £ (5) 2 rT LATHEE H S 50 A THE, EBARTH R AR RATR A R AR
A% /ME nim 8% % (Non-Linear Minimization). =X BULLIR eR BB KA AN T X5 B0 005 BUABUER BRI B b /N
b, BT LA AN BR L nlm BT DU BN TR A6 1R 4T SR A

4. IESFHERI B R R S Rl
4.1, SRR ARIR

ASCHERE FUESRS. PRAERGR . TORHEEL. HORAL RS R TORAE 6 AMREBUE BN
S AHELEHEHOREI 2012 4 7 FF 2018 4 6 J1 5 4EI 13 239 M2 5 H IOHCRL O B . %S,
RIS IRHAE S ¢ HIOBCERE, R =In(S /S, ) URZIREUES t HIX IR, Rl igix
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4.2. BBERNIESHRIE

EAYERIE 2 M7k, X B2 R H R Z (Skewness) K 36« U6 & (Kurtosis) 16 36 R 5L 52 4 - R 5
(Shapiro-Wilk)k 6, HHRAIRIE 1. WWERIE, WRIEMSE. DI s 8ot i85 3 M adut i
JEAGES P AEA/NT 0.05, BHIALE W, T EUEREEG WIS A OB SR 3 AR HU I A 56
PE#AKT 0.05, WHIRA BEAIME. NIERIIE, 6 MEBIERZARLK P (AR ZZ N T 0.01, HER
11 I AR (kurtosis) 2 1 3 [, i AT 548 A 0 HOIAC i 4 1 7 A PO W B 2 2 T IR 0 A
1 REIESATME 2 K, B B H S A 0 A0l i 36 10 5 P 20 A R VB 0 3 v T IR S 2y
Ao 534k, M Shapiro-Wilk IEZ&VER KA, Frafa iR P EHBAZIZ/NT 001, XKW EA]SIES
DA RENER . KBTI FELERY: X 6 MIEFRIE B Bl as ZAERT 70 H B A IR
I A0.

Table 1. Skewness, kurtosis and Shapiro-Wilk normality test
1 mERL. IEEKIES Shapiro-Wilk MR

~ i 3£ A 56 U 55 A6 6 Shapiro-Wilk #6:%
Fabr K
Skewness P {H Kurtosis P {8 gt & P18
IR -0.177797 6.570e—02 2.957307 3.113e-21 0.9564757 1.333e-06
AE R -0.223255 3.992e-02 2578106 1.179e-16 0.9667588 2.357e—05
Tk -0.287442 1.756e-02 1.893313 6.222e-10 0.9769529 6.425e—04
Hi = FE 4L -0.681269 4.452e-06 3.375882 5.351e—27 0.9507866 3.178e-07
W RS 0.030143 2.124e-01 1.681642 2.965e—08 0.9779888 9.273e—04
£ okl -0.082256 1.511e-01 1.029707 2.961e—04 0.9819077 3.936e—03
N =P R L e
5 iEFR%L s VAL AR 50 BRI Zi=E
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Figure 1. Fitting curve of normal distribution
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4.3 MYUTEERAT WS t 25108

MR PR SR 25 SRR 1 0, IER AR E0 o Bl as 2R B A ImAt iR ss, BT ARAT S BRI &
MREBE] URAt A B G, ) SUmAHt A0 K-S K56, RIS T, w5 Je 2R H ik
KALIRITVEAG T U t AT A S50, AR5 BT EAER1 K-S K g, Bkgs FNLE 2.

M SUImAS t 43 A ) K-S K364 (5 2)F, BATAE W R4

1) PAE: FrA %0 K-S A5 PAE#AER K, BT 5 Masi( LUFRE. RIERds. Tl iag. H
FERRHORIE SRR S5 P AE#CR T 0.8, i — MR S ORHY P E B ERIT 0.7, X KT 0.05 HIHE
FKF, it DU SR HOR 0 B e 2 A 5 XAt AR R R, I UECR B EE /KT R] B
FeZ AR SRRt A0

2) pft: MESH u KERLEDN, JUPRE, W2 L0 AL A IS .

3) ofi: HEHMAAEY u=0Mo=10, J"XIRAt H>MHAETHAMERRt A, B
GST(u,0.m,A)=ST(Mm,A). BT % 2 PRESH o MEZENT 1, FrAsts ReeH T SUmRt 570
GST(u,0,m, ), TABEFFRERAL t 7340 ST (m, 1) I IX LeFa B 537

4) mil: BT 5 M EIFEEL FIERTE . T des. HoP= 35 BO0R RS I E I #TE 4 /2
F, BHEREN, SHENf A IE)ERARHE. 5 — MR8 e B BN 13.266127,
XA MR, SIZIRE RS S SO mEA B 2R, IR 1.029707(W. 4%
DRIX 6 NMaHt i —A, FrLOZfa 0 oA i IE A A1 .

5) AMH: FIUEFEE. TOVARECRIH = e B A S H0E Ul BT AR e w1 22 A K
2 T FR B 20 AT . IRIERUTR . TH 2R IRSS A& ORI IR A S 802 IR, BT A R, Fod
TH 2 AR5 RO S ORI 23 A7 1) A e A K

TRATTREAR ST SURARY t 040 (%5 FE e oRE 14 2 o, IR DR R T U A t 2047 bLIE 7S i 2 50 4
PLA His 1) B O A

BAVWERE R : B T RAEt A 40, 5 L0 R A I8 AR E S 045« fmdt Logistic 437« fif} Laplace
3. Pareto 3. TREU S, R TIRAHERS 7010 WA} Logistic 4> 71 Flfki#t Laplace 707, X —=/Mr
ﬁ%ﬁw%%%%uxﬁ?%ﬁﬁﬁﬁﬁﬁﬁﬁﬁw,ﬁ%?%%ﬁﬁ,%uﬁzﬁﬁﬁﬁkﬁé?&
IO 500 25 2 PR S U JR R ARFAIE . Pareto 43 AT AR H073 A1 #82 J& T 1 77 52 B 43 A1 (R 40 A1 1) e 32 2 30 /2 e e
I, XS 50 B0 RS 2 K L R TC R AR A ARTT, AN A& A Rl R R B8 7 2 19 43

I XAt A EA RN, JER . AR, FR R DU R R, I Al A HEm

Table 2. K-S test for generalized skewed t distribution

2. I XIRS t D K-S 158

PS4 REZH H TR 24 K-S 56

fabraFR

U o m A Guit PfE
FiFFR ¥ —0.000299 0.007784 3.267387 —0.015349 0.038770 0.866777
TRE e -0.001187 0.010835 4007825 0.017963 0.035389 0.926820
Tok#E% 0.001361 0.009149 4.862127 -0.182230 0.040275 0.834841
BV (=5 —0.000199 0.013700 3.980028 —0.003006 0.038125 0.879560
RS -0.002040 0.009664 4692233 0.158127 0.034746 0.936142
R -0.002874 0.013792 13.266127 0.133190 0.046230 0.689154
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Figure 2. Fitting curve of generalized skewed t distribution

2. T MRSt R A Lk

KNP R R RE L o T34, ) SR t AT S E g, o, A ATELRAT AT IIALE . R )5
M 3 N 532 R A1 o AE SRR, ANF IR BT REA AR RG220, T SCIRARL t 2315 BE T 4 Hhod B

PR,
gty BRI, FRATVT SRRt 404 045 e 5 RO B 3 28 401 10 2 B0 A
5. &g

ARSON FAETREC RIERR . DAV FRE s RR R T 2RSS AN B A ORESE 6 MR EGHEAT SR T
1 F i 52 (Skewness) ar 46« W6 i (Kurtosis) o 3 A1 R i - /R e (Shapiro-Wilk) ks 46 55 77 V2347 IEAS MR 56,
GURERW: IR IREIT B S B AN IES A, BRARIE, JFRE. WAL, T X8R m, &
LR ULt 2247 GST (u,0,m, A) BEATHNE XS B AR A9 040, IR RBIRAETHEM K-S itk
XFUEFF R EON BOR a 2 0 AT BEAT I SAR LG, 45 AR W] R ELAR B0 B as AR AR SR t 20 A
I HAEZ MR AR, X UL SURAY t 23 A1 2 Wt FEIE 25 117 0 O R 2 1) & B4 AT o

B O

A TR B e NP g 4 B O L, K A S LA AR ST A 2 SN e B AN AR S
£ E&WA

oK B AR 5L 4 100 H (11461009), |78 H AR #5411 H (2011GXNSFA018133)
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