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_F3iE 180ETF i &4 AU 18.935 2.012 1.079 3.255 172.397
FAFLF| ETF 3 80 KU 21.415 0.817 0.364 2.226 33.519
YRIE 100ETF 1735 K 0. 002 0.024 -0.393 4.190 75.598
dr/Vi ETF 17 3 KU 0.001 0.024 -0.451 4.335 86. 695
_1iE S0ETF g A& 0. 001 0.022 -0.133 5.209 242.817
_F3iF 180ETF 3% KU 0. 001 0.024 -0.323 4.352 82.117
FIFLLA| ETF 17 3 KU 0. 001 0.027 ~0.407 3.878 41.956
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Figure 1 Shenzhen 100 ETF's Volatility Sequence of Risk
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Figure 2 SME ETF'’s Volatility Sequence of Risk
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Figure 3 Shanghai 50 ETF's Volatility Sequence of Risk
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#3 B/RT GARCH EIM S HME ML RE
&R, JZEJ7 B+ ARCH T fl GARCH T ) & 3
(Bl o 1 B) #B RN IE , 15 W i 25 9 P 3 % oK ok 3%
A 1E () 17 Yo 2% F9 5 0, BT LR B Bh i B R &

B, XF GARCH (1, ) EH, B (a+p) R &
BeshFe Stk 3645 . L ESOETF i 3 #4 KU Y9 (a0 +
B EX 1, mmHRAKRKY (a+p) HAAT1, HR4 R
ETF i 30 % KB F i 5 KEE # (o +B) HARE /DT
1, B X5 HETF KUK /9 3 2h B A B B i Fe 82 4%,
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Figure 5 Shanghai Dividend ETF's Volatility Sequence of Risk

&3 GARCH HESHEHER
Table 3 Parameter Estimation Results of GARCH Model

A © B PRI UE-/ ¢l D-W{H
HIE 100ETF i 344 KU 0.008 0.052 0.928 -797.476 2.904
/M ETF 7 5 iE KU 0.027 0.051 0.868 -684.971 2.792
_LIF SOETF 33t X 0.002 0.043 0.957 -900. 370 2.840
_F3iF 180ETF i #h: KUk 0.014 0.089 0.894 -1 025.234 2.814
FIFLLA ETF 3 ik KU 0.216 0.158 0.017 -524.909 2.875
TRIIE 100ETF 1747 KK 1.02E05  0.071 0.914 2 080. 114 1.999
Fr/viz ETF T35 KU 1.O2E05  0.072 0.915 1 885.823 1.974
_FHiF S0ETF i3 KU 2.89E06  0.067 0.930 2 969.756 2.010
i 180ETF i A& 6.49E06  0.063 0.927 2 066.773 2.016
FIEZLF| ETF i3 KU 2.47E05  0.085 0.883 1 568. 606 2.028

4 ETF HahERBRS5m%MKRE Copula B EXRMGE T
Table 4 Correlation Coefficient Estimation of ETF's Liquidity Risk and Market Risk Based on Copula

b= N Kendall 7 Gumbel Copula ¢  ERHXRE AL Clayton Copula@ TRMEREM AL

IE 100ETF 0.020 0.980 0.027 0.040 2.703E-08

th/ i ETF 0.099 0.901 0.133 0.221 0.043

_FiIE S0ETF -0.030 1.031 -0.043 -0.059 121 849.916

ik 180ETF -0.013 1.013 -0.019 -0.026 2.936E +11
_EiEZL#] ETF 0.055 0.945 0.075 0.116 0.003

EiAP Copula EHGEM T HFHFSFLAL,

EEeWRAE—-BEZR G HARFES, WESH BRI A R A, L T Dot & 5 MEE AR Gumbel

WRMEHER . HZEFBPE o« Y HIE, RUSIEH
w2 R XU i e s s T B BT L 3R HORE
BET I, RARNBMES B AFRBEORSEE,FE
T 48 XL i 3l 4 R i o A B 6 R e £ 2 o R L

i F GARCH # 5 i 2 306 11 v LA E W B 3,
U Bl 4 KRS 0T A KRS 2 B R X PR Y B S AR AE
A B %8 % Al Gumbel #1 Clayton B Copula BR %3k
X 30 4 KB 5 T 3 X F) R A A O A ok AR AT
fit o BL A ETF 89 3 3h $ KB 2048 70 17 3 KL B 404
"] LR & — 3K 9 Kendall AH 3¢ 7 800 P % W, Copula

Copula pF ¥ _F B 3¢ & B M Clayton Copula pR #L A T
RARX R

MIER4 HHMEIUESR,5 R ETF 1, L
SOETF I | JE180ETF Jii ) t XL B 5 i1 3 X B f) A =6
RECHST,BIX M R ETE 93 3h 4 X 5 3 A G
ERMHELH LR BT S FHEEREN
ETF % 3 344 ; /b Ak ETF | 34k 100ETF A1 _E iF 21
F ETF &3 30 P KB 5 T 35 X B &2 B 1E AR 56 B9 56
7, BI7E ETF 3% & U 3 1 8om 0 [7] B £ B 5 8@ 1Y
Tl s, XRUAARMETF, i THESRNH
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i 7R%: . BT Copula F¥AY ETF 381 XU -5 3 KU AR R 4B 101

R WRBAR, “ETARMRERNRKR ST
R AR AR B
5.3 SLIEBRAW

E E TFRAEXFRBEB WA, a3 E
477 i, £ ESOETF #1_E 3 180ETF #) i sh 4 W& 5
WA E R By, B F B YIE 57 ik 35 %
38 st B BE A R R B0 A B/ 5 (B HIE 100ETF , H
/MR ETF 1 _ESiEZ0 F ETF /4 3 20 # R 5 35 KR
MR RBOHIE , BP 3 B9 24 55 117 5 0k 25 2 38 e, £
il 1 2 O 3l 4 A 3 .

WEERRMTEEAESLHET . —F
I, EUESOETF & EH —HKIg¥EE, N LW H K
(200545 A2 H) P EIEFTHNEAT —RF
T, W AR R N B, H il T ETF R 40 89 2 5T
L REERBA RN T @R ANREHR
BT, BT LAR HOE B, T BOW Bk bR
2, 3h KBS AR % 4%/, B F B JEI80ETF 5 kb
S0ETF # 4 B A # 4+ & & 1, # b I 180ETF 1) ift 3
5 ESOETF i 3 #4 B A H 0L i 45 1E .

B—FE, EUESOETF & & & 47 0k 4 i 5 I
8 ,2005 4 ~ 2007 4F i 5 b F1 4 Rl 4R B b BT o B )
43935 B T 53.5% .66.5% #165.9% ; | iiF 180ETF %t 4
ATk 4 A I 5L R L 2006 4 F12007 4 il 15 i 4
B £ B8 Al BT 5 B 8] 4 5] R 67. 8% 162 4% T 7E JIE
FMGENITH S, TR A K, R,
KRB ATl ¥ A R B ML £, W _E§ESOETF 1 ki
180ETF 7£if %5 1 37 4 i Bsf Bir B 8 ) o 2 ol 0 4 b £
Rl £ 42 7, B — A0 7 ok bE T AT BB AR F B U
B, B LA S BO 3h P 2R 0 45 4R, B = B AE AR i R E
Fhb KU 8 K, T ETF #9303 ¢ XUB /. 3 fth
3 HETF Wz At [ 88, 3 B 4 & ¥ 8 % ETF X
MEEFMIFMABRANMERTT —EHTH,ED
3 Wi A R R A R LR Oy — R BT R,
H A PRI AR, B ETF B9 3 KR 5 0 3 XU R
2 BLIE #H K A R 1E -

TEMESH T HET A ,5 B ETF M ishtk R 5
3 KB A 96 R B4 0 IE |, {8 B JESOETF #1 | JiE 180ETF
A 36 R B 3 K, R B AR 5 i 3 U A R D
B ETF fRE X MR shidE R B K, e B/ EEAT
ABEMBROEEIMNAZ=ENT 2 EH, W
ETF i 3h 4 XU #9438 58 [=] 0 2 34 w7 35 KUK 8 3h /9 n
Bl B T i — A A

6 #5ig

A BF 735 % 46 BOE & 09 5 Bh o VR A T 3 LR A
S A7 BE B, 3F B I GARCH (1,1) 5% X 7 #F KL B
W 1 8% 43 A 3 47 B AL, SR A Gumbel Copula o ${ I
Clayton Copula R #H9 I F R AH 3¢ & B i 3h ¥ X
SRR HEXEEXRRATEZIEHRR, EEHH
PLF4iE.

(1) 8 B2k & /9 0 3h 4 KB Fn 77 3 KUES %6 2 B
HEHHBENFEE,S RIEREE A RN EsHAES

BTSN, TREREFTAEAREN P, &K
B — B 23 b E S, I AR R A
ARBiCcHE, m AR ES LB, L IE180ETF Y
WEHHERR S R ETF i AR EERERE
0 i &

(2) 7E ik %5 1 %% 4 W Bf, L ik SOETF # L iiE
180ETF ) 3 3l 4 KU B 55 77 3 X I & B 67 M 56 19 4%
T, 1 _EGEZL ] ETF (% E 100ETF 1 5B /Nt ETF 1) it
Bk KU 5 T KU R PLIE M W . B A T
ETF # T #% F48% 95 60 (8 49 1A 50 (ETF fF it B M E 3747
b T DA B B RGO B TR T AR R X AR L 5
MR A .

(3) £ 1F #5117 3 RE W B, ETF 89 3% ah ¥ KR 5
T R ¥ 2 P OE A6 56 B9 % 4% , T & IESOETF A1 L JiE
180ETF # Jii 3 ¥ XU B 5 7l 3 XL B ) Al R dE 2 o B
E LR HEMNALOHE LK ETF 7 fic & tb 5 527
3 BT i 2 8 A AE o6 R 1 IR A .
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Dependence Analysis of Liquidity Risk and Market Risk
for Exchange Traded Funds Based on Copula Function

XIE Chi'?,ZHU Jian-jun' ,ZHOU Jing-dong’
1 College of Business Management, Hunan University, Changsha 410082, China
2 Center of Finance and Investment Management, Hunan University, Changsha 410082, China

Abstract ; Based on the sample of 5 Exchange Traded Funds including E FUND Shenzhen 100ETF, SME ETF, Shanghai S0ETF,
Shanghai 180ETF and Huatai Shanghai Dividend ETF listing in Shanghai Stock Exchange and Shenzhen Stock Exchange up to
Dec. 18, 2009, this study measures the liquidity risk and market risk of Exchange Traded Funds ( ETF). A model is established
to measure the dependency of liquidity risk and market risk of Exchange Traded Funds through the correlation coefficient of Copu-
la function, and the distribution function is designed by GARCH (1,1). The research shows that both liquidity risk and market
risk of ETF show the characteristics of fluctuations in aggregate, and the liquidity risk of Shanghai 180ETF and market risk of 5
ETFs have high-peaked and heavy-tailed distribution. When the stock market is a bull market, there is a negative relationship in
the liquidity risk and market risk between the Shanghai SOETF and Shanghai 180ETF, while it's just the opposite among the
Shanghai Dividend ETF, Shenzhen 100ETF and SME ETF. When the stock market is a bear market, there is a positive relation-
ship in the liquidity risk and market risk among all the ETFs.

Keywords ; Copula; exchange traded funds;liquidity risk ; market risk ; dependency
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