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Abstract

With the rapid development of the financial market, the market size of the fund industry continues
to grow. As of the end of 2024, the total managed size of public funds has exceeded 32 trillion yuan.
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Accurately and effectively measuring the investment risk of funds plays an important role in the
stable development of the fund market and the rational asset allocation of fund investors. This ar-
ticle selects the unit net asset value data of 9 sample funds with different investment types and
scales, including Anxin Value Selected Stock (000577.0F), Huaxia CSI 500 ETF Connect A (001052.0F),
and Guotai Ankang Regular Payment Hybrid A (000367.0F), from November 2017 to February 2022,
and uses VaR value to measure fund risk. Based on the characteristics of “peak after tail” and “vola-
tility aggregation” in fund return sequences, a GARCH_VaR model was established. Under three as-
sumptions: normal distribution, t-distribution with adjustable tail parameters, and GED distribu-
tion, the daily VaR values of each fund were calculated, and the Kupec failure rate test was applied
to test the calculated VaR values. Based on this, the models under different distribution assump-
tions were evaluated. The results showed that there were significant differences in risk among dif-
ferent types of funds, and the VaR estimation of the model under the GED distribution assumption
was more accurate and could better reflect fund risk.

Keywords
Fund Risk, GARCH, VaR, Kupiec Failure Rate Test

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 518

B B T I R A R, SR AUAIECRE AN TG N, T 37 B T I 6 AUt 2 . AR I E
SRR EE SN EE, B 2025 Y], AGFREETEHE CIL 31.93 50, AERA RO S e
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VaR & 45383 (1 KU B & 770, 76 20 40 90 4E4RH JP. Morgan 1262 H . VaR #5784 i M8 fij
B, RGBT, R K TR, B ERNE, ARG 5 TR, BT
G FE R, AR SR FIAR BT R A . bAh, JE I 0 AN [ i 45 X 1] PR e 43 mT DAAS 304 [R] ) e KA
AL, E TR T MRAEAS R AT REAE B b 0 KUK KA

GARCH #i%4 if Bollerlev (1986)1E Engle (1982)#i¢ ! ) ARCH B iy ReAit bk ek, JE iz BT
LR AR, ARCH BRI BN I up (145514 7 ZE 6T W ME uea 10K/, AHTESEBRBF 78 0 H2
SR P 2 ORI, PRANT ue AR ZE AN BURTIA v 7 ELAKRE T 58 2 M 2 BT RIRZN I, X 2
3K ARCH B B THR Z 1S4, (HRAMTHRZ S50, 18 S2 P IR MR I A5 B 40 2], 177 GARCH #5
RU] DR 471 50 Al ARCH A5 78 (¥ ] 3

IRYEFE SRR I “RIGEE” MERI “UEshBE” M, @it GARCH AL R VaR 5%, 7E1F
A M GED A =FMER AT, /0l B RREAIE &1 VaR i, 5 Kupiec JRIME AT
SR VaR ERHTRES, R AR A s ot R RS T IPAN, 0t B U S v PR Y

MEEZBR TS, FIFZEA A3 40 VaR 8, JEF BN B Ra R, 5% TEM, EAR
N R R B N By, BRI VaR (BRI W7 XU & 55 15 100 o UG IS 1]t T e a2 VR )
SRS EAT I, AR TR LG i 7 I e K e«

2. HERERIAR

7E VaR M7 77, VaR B 5 i J.P. Morgen 4 [#$2H1(1995) [1]. Jorion (1996)% N5eithe XL T
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VaR F£40H7 7 HATH 5595 [2]. Kupiec (1995)45 H 7 VaR A=A (A 56 ARTAN J7325[3]. 8338 (1997) AT
LA (1999) 2 H N AT VaR 244, 78 Eithad 90 ST 4G T X VaR #HTHFE, LA VaR ml LLfE
M PR R R R R R /IS, AT L FH T G IR (M 3 VT il R s 35, 0o T R ] 4 Rl vl 3 3 v AR e S
[4] [5]. YEF(2000)iH 1L /3 Mk Aiz F VaR J7 7204t 3 6 i 22 45 95 XU 2 rT 471 [6]

7t GARCH #:%4 J5 i, Eagle (1982)F 45 H ARCH 155 B4 KA 7 b6 55 o [] 5028 1 26 A U7 22, 201 o)
TR ZE S5 At 7 25 TP E] REAEAE FRIAR [ 7] Bollerslew (1986)7E £ i K& %4l /0 M At 55 J5 , #E ARCH 57
(R b, 2T GARCH REAY, By & Rl 5] 5 F1BF 7 Hp ) — ool FH 7792381 -

7E3EF GARCH AL VaR 15 7 T, 57 42 Fl i th i (2002) & 37 1 56 F A 4 A {3 F 11 GARCH
R BT THE VaR, R t 201 GED Al T IR R B8 4 1 e B HH P 2R R T WS 26 1) JXUR A
fE[9]; SREE(2013) /it 7T ARMA B K] VaR EH AT t 2947 ) GARCH-M #4f) VaR {H,
FH53 5 B Kupiec $2& H I LR KE40 7 AL PEAT 58, 45 R T t /04 1) GARCH-M BB VaR {A
HAERA[10]; EEER(2013)IN N GED 40 AR fE B N ) EGARCH 57 & 5 3 4 XU 9 N HER A FE[11]; £
(2015)3HH I X FE AL K1 3T, 453 HAE t 20 AT BB T AR TR AR AE e il KU 1) 1) 8, #E1EZS 7347 GED 43
i TR VaR HIfh i & H[12]; E I ZEAZE B BF(2015)i81d 23 Hril A3E T GARCH HERY 51
VaR WAL ERA VaR BoHER:, F5T GED A s v 5 VaR X k4 KU i 5 2 01 392 [13]; R
H(2016) LL_EHEFIRDN L ZE 1737 AR e 0t %, N GARCH SRR AT DU AR I VR I T Wi 25 3R 5 90 (K 9% 3
REIE[14]; ARI0 RS Z=BH (2021) i 1 SEHIF 73 b7 2 B FF I 5 4 PR WA & 26 3 410 0% 30 5 AR PR R A 06 J R PP A 1k
37 GED 7045 N ) GARCH 7 i £ 3k 4 XU [15] -

AN BRI 75 3 BA S Al e S B ks IR M AR R AR, T GARCH AU EE
TRBF R IR X PRV t 43 A0 A GED 4341 LU IEZS 0 AR AE R IR WL 26 22 15 41 07 Th A SEAF R I . AR SCHERT A
WEFRER E, @7 73T GARCH_VaR #%, 78 t 9 fii. GED 4 iy 1IE&S AT A ERBE&E T, 29
TR R0 VaR {8, JFM A Kupiec JRICRATZEN U5 H 5 REEAR IS 1) VaR RS, X
FMER LB VaR SEAT VAN, IR A B s T AR R BE A HE R A R
3. GARCH #& IR AR B M E

ARCH 154, 3 [E 454 5K Engle 7E 1982 42 X2, ARCH F5 L AR b S e FiroW i /3 %1 75 22
BEE AR AL, BN TR E AU B A% . 75 1986 45, Bollerslev 7 ARCH #5584 [1y & il 142
tH GARCH HifY, 7ESESH, SRBUETHET BA “WaRE” M “RIEER” WRE, AR
PRAEIEZS AT 10 5, GARCH TEXT il 7] 37 51 B4 11 b 2 o REAR S b3 08 JLRRAIE
3.1. ARCH #&#Y

ARCH R BN I u, B 5% A 77 22 5 JL AT IME u,_, IR/ NI K
ZEBIRYL, Xk AS A
Ye =Yoot Xyt X T
FE(U)=0, %y, BUET t- LM% BRI
EcaYe = Vo + 7% + 7% 4+ 7Kg
BT t-1NZIMEEES Y, 1y, kT %
Yo = {yt—ll Yizrm s yl}
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Va'{Y_tj: Et—l(yt — Yo — "Xy +"'+7kxkt) = Et—lutz
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FIRER T u, AR B RS,y BISRAEJ7 22 AN [ E 1
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u IR TT 2 of P ALR: WO o MRS ICFJ5 Ul g R EBF TR, E(g)=0;
E(sgs)=A"t=5: E(a&)=0t=s. uM&IHEMMR: u ~N[0,(a+auly)]

T u, BT 2 o RAKIT u2, M52, Fk9 ARCH(L)idFE. ] ARCH(P)idFE il %R /-

var (U, )=o) = + U + U, ++a

fE ARCH(P)II P2, ZRvar (u ) =07 = oy + Ul + Ul , +-+au? ) > 0.

HE U T E TR, -z -2 = —a,2° = 0 MR E AT T Az b IR o 20(1=1,2,--,p),
l-qz-a,2" = —a,2” = 0% 5 +a, ++a, <1.

Fu M PR FEAMR, g =ay=-=a,=0, var(y)=oc’=q,-
3.2. GARCH #&EK—RHER

J" X EFAER, GARCH(p,q) B A &R A

Ye =Yoo T VX T X T U

U, = oV
2 2 2 J 2
o =o+) foc+ Y U
i1 =1

Horp

Yo = Vo + VX o VX FUCNIME T RE: o AT, v ORISR A BEN LR B, TR )T
NORZESr A (GED 43 i) 1B AT 4

of =+ Boli+ 2 aul NERTT TR, MEH 0 ARCH Tl 370 aul;: GARCH
. Y P Boly s Lp MBI % Z2HHL 0>0, a;>0(j=1-,q), B>0(i=1-,p),
Z(}l:lai +Zip:1ﬂi <l.
33. RENMEHN=MERSN

1. IE&D A
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4. =FhorAi 2 AR R

BE&E B LRI, ¢ MER RO 2%, SAREIERS N RS BREIET, Mt A E HEE R
30 0F, t ARG LT Shrdk A mEE E A .

GED 73 #i 5 IE& /A Z (B A B H ML R, S8 v 613 GED /i (IR, S5 fRbEHLAS & 17
ZEMEN 1. v=21/, GED M EMWIESH ML SIESSMMHEL, Hv<2 by, HHEER R
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4. SEUESTHR
4.1, BEESRHAMBIEEN

AR L A B DA G DR T 3 0 8% DR 2 AR B0 T 11 T 3 U A e T %t B, AR SRR AR (V3 ¢ 5 T
R TRTAR, FEERR ERAREGHNES ., BT MRS T MRS Tl M
AN, DRI R IX PR R R 4

SEAREEMIR TR, LSO HAE 2017 fF 20T, FEEMBIRT 1514, E =FFEI R R
T 8%, IEHLTUIF 9 SCANFF BT RA IS . RO 2017 £ 11 H 28 H& 2022 42 H 25 H
(RSP s, FE0T 1031 AR EEGE, B RIE T RAE iFinD A [ 56 4 i i Ui 2% A 48 2
(CSMAR) 4 7

LM EAE K 22(000577.0F), #E il 500ETF B A (001052.0F). HE % 300ETF B A
(000051.0F). " RAENACE A (000117.0F), [HZ e WIS A& A (000367.0F). H#EHRIEA A
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IR 52 (000409.0F)
FGIAEENE 1.

Table 1. Basic information of sample funds

1 HAEEMERER

5 B4Ry B A4 FR [PAE! FUAE T3 ot Eta e pit]
1 000577.0F LR IER i 2014-04-21  385,681.8412 Rl RitE
2 000409.0F TS A 7 b i 5 2014-03-07  114,670.765 Rl RitE
3 001052.0F H65 HAIE S00ETF Bk A 2015-05-05  242,116.7751  #hIEE A R RIS
4 000051.0F TR 300ETF B A 2009-07-10  1,195545.69  #ishfE A AL S
5 000117.0F IR IR A 2013-05-28  87,563.4997 R A B e
6 000367.0F [ 7222 FRE WIS AR & A 2014-04-30  63,229.8864 ffitie & By 4
7 002001.0F HEHEIRIES A 2003-09-05  1,630,525.704 R P Y R
8 000029.0F & [EZEWKmE RIS ERA A 2013-04-12  71,061.4655 RGN E B H e
9 000589.0F FRRIEF R A LIRS 2014-04-29  12,964.8566 TR A B R 4

ORI AT iFind 4 BicR 4655 .
9 CREARIEE TR BB E 1,

BHER B LLHI(%)
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Figure 1. Asset allocation of sample funds

1 BAEREHHESERERR
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AL . HEe i H AT R 81 () BAR XA 57 5

P — Py

I =

P
4.2. BHENSGHHERE

4.2.1. EFSH#IE
BT Jarque-Bera £ 6 RGN O AR & HIL R R F, IB it &R R N:

JB:E{SZ+M}
6

4

Hodrn REANEL SRR, K ZoRIERE ., 1@id Eviews ST 9 CREARTE S 25 R F 4 W S,
W K A1 B il &, Wk 2.

Table 2. Normality test results
2. ERSMEINER

EFFARTS Skewness kurtosis Jarque-Bera Prob
000577.0F —0.42123 5.029333 207.199 0.00
000409.0F —0.32803 5.129669 213.1197 0.00
001052.0F —0.95323 8.0859 1266.083 0.00
000051.0F —0.51852 6.480264 565.9707 0.00
000117.0F —0.52939 4.362451 127.7756 0.00
000367.0F —0.27093 5.834528 357.4168 0.00
002001.0F —0.54834 4.618643 164.0586 0.00
000029.0F —0.46858 6.17091 469.2052 0.00
000589.0F —-0.43121 5.494668 299.0064 0.00

M 2 R BLE e Tk 9 SOREASE G H il et R BRI IR L2/ T 0, RUIFEASE G Hilliat
REAE AT SR T IES AR U I E fi; HIEREIRT 4, MECTIESD A NBEI. M IB 4t
THERE, FEREHER Prob 8 0, fEAEEGHMEEAKT T, BT YOFEARSE 6 H s 280 AR
LA A

4.2.2. FREMRIE

TE N GARCH 5 Y JF 52 5% Bsf 7] 7 51 50408 330 AT BIF 0T, 7 ol 2 ) s i 0F 7 ) B0 2 15 P AR, AR
A ADF A fRAS 30 R AT O SCREAREE G i &8 R4~ Aa e, lid Eviews B THE, fitigi R
i 3.

M 3 o ADF KrIah R, 1% REKFT t Gk &I N-3.43649, 5%EZE/KFT t Hit=MMEA-
2.86414, 10%%. /KT N t Giil- & ME N—2.56821, i T Ff A JE 4 (1) PR E IS R P B t SEit 2l
BIE-31 A H X R P AE N 0.00, FHILE, FEARKE &M S5 51 PR .
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Table 3. Stability test resu
3. FRMEIER

Its

AR
000577.0F
000409.0F
001052.0F
000051.0F
000117.0F
000367.0F
002001.0F
000029.0F
000589.0F

t-Statistic
—32.687
—31.9037
—32.185
—32.1728
—32.1027
—31.4233
—31.9373
—31.4604
—32.3281

1% level
—3.43649
—3.43649
—3.43649
—3.43649
—3.43649
—3.43649
—3.43649
—3.43649
—3.43649

5% level
—2.86414
—2.86414
—2.86414
—2.86414
—2.86414
—2.86414
—2.86414
—2.86414
—2.86414

10% level
—2.56821
—2.56821
—2.56821
—2.56821
—2.56821
—2.56821
—2.56821
—2.56821
—2.56821

Prob.
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Table 4. ARCH effect test
%< 4. ARCH ¥R 16 16

EFFATS F-statistic Prob. F (3, 1023) Obs*R-squared Prob. Chi-Square (3)
000577.0F 9.997716 0.00 29.25277 0.00
000409.0F 11.73952 0.00 34.17956 0.00
001052.0F 4102727 0.01 12.20941 0.01
000051.0F 4.362057 0.00 12.97141 0.00
000117.0F 9.220083 0.00 27.03736 0.00
000367.0F 14.92202 0.00 43.05694 0.00
002001.0F 14.36823 0.00 41.52361 0.00
000029.0F 37.58752 0.00 101.9642 0.00
000589.0F 5.973235 0.00 17.68007 0.00

F-statistic 1 Obs * R-squared FFEREME2E Porb {EAR/NT 0.05, ULHH 9 SCEEAIE G I 25 R 7 53 477E ARCH 2R

4.2.3. BEEMRLE

FEFEST. GARCH 574 i 25034 W7 H REAS UL 25 6 1 51 10 [ R et o e BEAS IR 3R e 91 R AT 1 AR A5
H AH 5% 2 B0 A OC R B AHE AR T T 0. Q it B (M EEBERER 1 KT 0.05. Hi AT LAY,
9 SCREAEE G (a8 P BIAAFAE B A
4.2.4. ARCH ¥R #16

H37 GARCH 7 BRI 25 7 9 A7 A 5 5 221k, A SCH] ARCH-LM {06 REAS 3 4 i 25 2 52 51104 T
ARCH NG5 . 1 S il o 3 P A S — AN R A IMEARE AL, = p+ e, WEM B p=3, T MFTT
R, RIREE R 4,

4.3. RBESI RS &

4.3.1. EEEY

FEEST GARCH BV B 40Ny, ANA g R IB 4, GARCH(L, 1) B R it B 6 A0 2 <6 Rt i 1] 7 31
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R SR TT ZE IR, ARSI T VR 2 S AL R FH GARCH(L, 1) B, GARCH(L, L)AL I R A
h=4x+U
u, = oV,
crt2 o+ ,6’0}271 + auffl
Hefr = p+u AWMETTE: of =0+ ol +aul  NITEIFE: v RMOLR G AiBENLAS &, Rk
AR IEZS 73 At 53 AT ) SR ZE 5341 (GED) 730 Afi » 7193 i3 GARCH(1,1)-IEZ 70 Aii 58 , GARCH(1,1)-
t /3 Ak, GARCH(1,1)-GED 43 A Bz,
43.2. ¥t
GARCH(1,1)- IEZS /- A B S50l v in sk 5 o

Table 5. Parameter estimation under normal distribution

F 5. EXNHTEHMIT

UEFFARAD Z o a B
000577.0F 6.62E—04 1.19E-05 0.099923 0.833369
000409.0F 6.66E—04 6.07E—06 0.076538 0.905815
001052.0F 3.11E-04 9.45E—-06 0.127249 0.829943
000051.0F 2.19E-04 7.18E—06 0.106417 0.851996
000117.0F 6.70E—04 1.06E—05 0.078863 0.880208
000367.0F 2.66E—-04 5.62E-07 0.11732 0.844589
002001.0F 2.40E-04 5.40E—06 0.104541 0.857217
000029.0F 2.15E-04 1.36E—06 0.500116 0.650768
000589.0F 7.72E-04 1.09E-05 0.097706 0.847791

GARCH(1,1)-t /- At B S Al - 6 Fiow

Table 6. Parameter estimation under t-distribution

F 6.t D T ESHEIT

HE%5 A u w a s °

000577.0F 7.75E-04 9.84E-06 0.078564 0.864916 8.080828
000409.0F 7.63E—04 3.58E-06 0.071737 0.920807 6.040944
001052.0F 5.83E-04 5.50E—-06 0.061231 0.908238 5.181111
000051.0F 4.22E-04 5.75E—-06 0.063229 0.899286 5.970642
000117.0F 1.07E-03 9.14E-06 0.077441 0.887497 9.181706
000367.0F 2.71E-04 5.79E-07 0.097854 0.859689 10.19635
002001.0F 4.64E—-04 4.08E—-06 0.096327 0.876324 7.504854
000029.0F 3.69E—05 3.19e-07 0.581404 0.663179 3.654109
000589.0F 9.26E—-04 7.80E—06 0.070913 0.888794 6.561958

GARCH(1,1)-GED - fi# 8 S H i vk e 7 iz
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Table 7. Parameter estimation under GED distribution
% 7. GED # W T & # it

EFARAD u ® a B S5

000577.0F 7.64E—04 1.09E—-05 0.088097 0.849482 1.502241
000409.0F 6.35E—04 4.54E—-06 0.072243 0.915302 1.359966
001052.0F 4.89E—-04 6.60E—06 0.077381 0.886367 1.240909
000051.0F 3.92E-04 6.56E—06 0.077716 0.879671 1.325331
000117.0F 1.01E-03 1.02E—-05 0.078587 0.881908 1.553582
000367.0F 2.38E—-04 5.66E—07 0.108617 0.851259 1.589816
002001.0F 3.65E—-04 4.60E—06 1.00E-01 0.867448 1.458827
000029.0F 1.47E-11 3.23E-07 0.560093 0.648911 1.033302
000589.0F 8.30E—-04 8.99E—-06 0.079892 0.873334 1.40097

vE: Hd s £ GED AR E B E.

BB E AR TS R u . o, RRSPIT R EEAIE; ARCH TR %l GARCH
TIRE, B a F1 B REAE QW EF/KF NRE, H(a+p)<l, WERBLNRKM, JEH (a+p)IFF
FERT 1, UEREAR RS G 2 7 51 B A BRIk .

N ARCH-LM 553 B 37 (1) = A B 34T ARCH RSG5, W5 )5 3 B s F 48t & A1 Obs * R-squared
Giit BRI R P AEEK T 0.05, =AY S5 05 25 0 G S0 T R

4.4. E£F GARCH #8f) VaR itH

ASCRFM VaR AR A: VaR, = pyz.o/At . H VaR [ITHE T #RRH:
VaRR = Pz 0

Hrt p, AR -LINZIK B ks s o w77 2 7 FIBCF 7R3 3], Eviews ¥+ “Make GARCH Variance
series” DyRE T LLIREL GARCH A7 ZE[F 815 2, = Fh 3 ATt BB AS K F 1 73 0 8. =T R Eviews %k
PR S =Pk 22 3 A BB T SRR AT R B, AR z, -

SR 30 AR A R B AR U B 93 0

IEZA43Ai . series n = @gnorm ({235 7K°F);

t 70 seriest= @qtdist (BE/KF, HHE):

GED 434ii: series g = @qged (‘& /KF, REEiEHIZ%50).

PR IEZS i fE 95% B A5 /KT R EN: 24, =1.644853627 , 99% {5 /K -V N KI5 A ¥ N
Zog, = 2.326347874 ;

t 73 A GED 23 A TEAS ] [ Bl P A ELAS 7K R B o A 353 8.

Table 8. Quantile calculation of t-distribution and GED distribution

= 8.t 71 GED NI U HIHE

. t oA GED 7347
UEF Y
95% 99% 95% 99%
000577.0OF 1.85714 2.889569 1.652737 2.497083
000409.0F 1.940824 3.135548 1.651654 2.561105
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gk

001052.0F 1.999593 3.316302 1.648212 2.621539
000051.0F 1.944893 3.14785 1.650942 2.578

000117.0F 1.828991 2.809863 1.652569 2.47593
000367.0F 1.808926 2.753981 1.652314 2.461572
002001.0F 1.875579 2.94261 1.652675 2.515746
000029.0F 2.19117 3.950715 1.632467 2.744306
000589.0F 1.91378 3.054585 1.652244 2.54179

LRI, AN VaR, = pyz.o AT RIATHHREH 9 SIREAIE & H VaR fhiHE, Xt H VaR
THEBCPY, BRI E] 9 SIREARE M H ) VaR. HLA& 9.

Table 9. Daily VaR of sample funds
9. HAEEHY VaR

95% E 15 /K 99% E 15 /K
WU GARCH(1,1)- GARCH(L,1)t4F GARCH(L1)- GARCH(L1)- GARCH(L1)t GARCH(1,1)-GED
EZAS ST A GED 43 Afi Ny win G oA
000577.0F  0.075368 0.084933 0.075503 0.106594 0.132149 0.114076
000409.0F  0.083955 0.100636 0.084569 0.118738 0.162584 0.131135
001052.0F  0.013714 0.01645 0.013528 0.019396 0.027282 0.021517
000051.0F  0.02789 0.032762 0.027743 0.039446 0.053026 0.043321
000117.0F  0.058535 0.065048 0.058726 0.082787 0.099933 0.087985
000367.0F  0.009545 0.010452 0.00956 0.0135 0.015912 0.014242
002001.0F  0.02876 0.032911 0.028884 0.040676 0.051634 0.043969
000029.0F  0.050716 0.073307 0.052388 0.071729 0.132174 0.088068
000589.0F  0.048706 0.056444 0.048629 0.068886 0.09009 0.07481

AR BT R (R A KL 18 H 35 VaR A T 22 R ACK, 18 95% B (57K T F1 99% & 15 /KF N FIA[F 4
AR, WA E SR RS (R EMERFER . WA ) HY VarR flitHE5 2 &R m,
i IR & Fk 4 (1 Z8 2 B 2 WIS AR & A)H B VaR fliiHE e/ BiCFar o, R & 3R R IEHCE
BUREARFE G (0 13 VaR Al vHE & T 4 sl H8 BN I SRR AR B 45

4.5. RERE ST

FIH kupiec RIMZATIENT VaR BB A REI TS, 75 95%F1 99% B E/KF K, &RA[H, LR
it S IE FHE 7300y 3.841 F16.635. 7E 95%E(E/KF N, # LR Gith &/ T 3.841, 7£ 99%E(E/KF
T, # LR Guit &/ T 6.635, WAl #:52 JEAB #, iBH VaR BALMER A 2 2 MFELEJF R B, VaR
BB AT S . A SR R MR B AIG, WA RYE FAR S, il 7R . G SR 2R MR B e e A 1 R
o FEAMNA R E N 1030 K, 7EE(EAKFH 95%HIEHL T, W RMIKEAEX [A][39, 65], LR Fiit &k
NI FUE 3.841; TEB(E/KFHY 99%MIENL T, W RMOREAEX A4, 19], LR Suil-=wh/ Tl FHE
6.635.
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Table 10. Model validation results at 95% confidence level
%% 10. 5N EFKFETHRBERINE R

H AU

000577.0F

000409.0F

001052.0F

000051.0F

000117.0F

000367.0F

002001.0F

000029.0F

000589.0F

Iy AR
NEoywin
(&l
GED 4 #i
NEoywin
(&l
GED 4 #i
EZAS 341
(&l
GED 4 #i
I3t
(&l
GED 4 #i
EZAS 341
(%l
GED 43 i
NEoywin
(&l
GED 43 i
Noywin
(&l
GED 43 i
NEoywin
(&l
GED 4 #i
NEoywin
(&l
GED 4 #i

RIGREL

47
31
47
51
32
49
56
31
55
54
27
52
50
38
50
48
33
47
59
40
60
54
18
53
42
29
40

0.045631
0.030097
0.045631
0.049515
0.031068
0.047573
0.054369
0.030097
0.053398
0.052427
0.026214
0.050485
0.048544
0.036893
0.048544
0.046602
0.032039
0.045631
0.057282
0.038835
0.058252
0.052427
0.017476
0.051456
0.040777
0.028155
0.038835

LR Ziit &
0.425848
9.95565
0.425848
0.005126
8.931911
0.129754
0.402954
9.95565
0.245186
0.125835
14.73816
0.005094
0.046418
4.081735
0.046418
0.255948
7.972686
0.425848
1.100398
2.918441
1.405583
0.125835
30.29048
0.045572
1.963312
12.20487
2.918441

7E 95% B (H/K TN, HARIGSE I Z 10, MRIE t 0 A2 NI GARCH BRTH5K) VaR 5 7
WREA S G R MG 536, AR YE IE &SR T H GARCH 7 A GED /M AR W44 FIBE R 1+ 550
VaR T H FEASE 4 Yyl i A 56

Table 11. Model validation results at 99% confidence level

% 11 99% B FK P THEHG AR

FEEARAY AR PR EL N CHES LR &Gt &
IERD AR 21 0.02038835 8.632571701
000577.0F
t 43 AR 7 0.006796117 1.203395663
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GED 4 1i 18 0.017475728 4.754494518
B 18 0.017475728 4.754494518
000409.0F t 73 A 4 0.003883495 5.072047027
GED 4 1i 11 0.010679612 0.04701095
SN 20 0.019417476 7.236101352
001052.0F (%l 6 0.005825243 2.133494237
GED 43 i 16 0.015533981 2.726156312
SN 19 0.018446602 5.94165291
000051.0F t 3 Ai 6 0.005825243 2.133494237
GED 43 i 16 0.015533981 2.726156312
ERSAR 18 0.017475728 4.754494518
000117.0F t A3 Ai 10 0.009708738 0.008912208
GED /3 #i 15 0.014563107 1.898885771
B AR 11 0.010679612 0.04701095
000367.0F t 3 7 0.006796117 1.203395663
GED /3 #i 10 0.009708738 0.008912208
ERSAR 18 0.017475728 4.754494518
002001.0F t 3 6 0.005825243 2.133494237
GED 4 1i 14 0.013592233 1.207017948
B 17 0.016504854 3.680480748
000029.0F t 73 A 2 0.001941748 10.11138967
GED 41 12 0.011650485 0.269141852
IE&M 17 0.016504854 3.680480748
000589.0F (&l 6 0.005825243 2.133494237
GED 4 1i 16 0.015533981 2.726156312

1E 99% B F /KT N, WA I SE L% 11, AR5 ES B %44 1 GARCH #AHHE Y VaR
2 HEGRBEILE, t BN NI GARCH AL 1) VarR 1 1 HE S R, 45 GED
IR B A T 1 GARCH B ) VaR i@ K56 . MR 95% B 15 /K T-A1 99% & 15 /K K & Fh kA
K4 kupiec K HAGIGSE B, A FE i\ AMYE GED A R 4414 i GARCH #5835 VaR B Ay
.

5. &g

T PL B SR AT RIS a0 R e

B, MR A IS KSR, W iE R 2RI 4 XS . AR VaR 585 S, P b i s 22 Y
B S (M AL L . IR P IR L) () VaR 18 & fe w1, i 55 T8 & 20 5k 4 1 (I 28 22 B s A S A
RA A) VaR (2K Waha B 23 4 (46 2 HHIE 500ETF Bz A FIAEE % 300ETF BEFE A)Y
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VaR i mfm i &8k 4, AT HMRA RIS,

2, MFEMBREEAFRE RS NS VaR EA . WA -F, 5 GARCH(L,1)-1E &0 15
BT VaR EESE, R4 GARCH(L,1)-t 7 B8 715 VaR fE R =, R4 GARCH(1,1)-GED 43 1ii
BRI B VaR AT H & 2 8] . TE3ET VaR (B iH 5 AT AR FEAEE 7 40 1 G i PR Rs 2, 2047 Bk
T P TEFAEN S S IR AT, PIEAF IR 2 R B VaR, TSR I .

$=, WY Kupiec LRI I LM IS5, GARCH(L,1)-1E S0 AR+ 5 1) VaR 12 AR Al XU
Mt oL, HR4E GARCH(L1)-t /AR50 VaR 1776wl KBS A5 o0, A EL DL L pifh B, AR
GARCH(1,1)-GED 73 /it A 155 VaR Sy, ASAELE B & Al B Ak XURS: 196 v o
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