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Abstract

Based on Direct Method, GARCH Model and Markov Switching Model, the annual logarithm yields of
Shanghai 50ETF were estimated and therefore the option price can be computed by Black-Scholes
option pricing formula. Empirical results show that GARCH Method is more suitable when the un-
derlying assets are relatively stable while Markov model performs better when the underlying as-
sets show obvious trend of rising or falling and this could be the criterion of choosing pricing me-
thods. After pricing options, VaR method is used to measure the financial risk of different options.
The concrete computation methods used here are historical simulation VaR and the parametrically
method with variance sequence which have their own advantages respectively.
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Autocorrelation Partial Correlation AC PAC  Q-Stat Prob

-0.007 -0.007 0.0397 0.842
0.018 0.018 0.2968 0.862
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Figure 1. The original data AC, PAC
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GARCH = C(1) + C(2)*RESID(-1)*2 + C(3)*GARCH(-1)

Variable Coefficient Std.Error z-Statistic Prob.

Variance Equation

C 2.92E-06 9.36E-07 3.116225 0.0018
RESID(-1)72 0.054070 0.008538 6.333184 0.0000
GARCH(-1) 0.934886 0.009938 94.07470 0.0000

R-squared -0.001091 Mean dependent var 0.000494
Adjusted R-squared 0.000246 S.D. dependent var 0.014953
S.E. of regression 0.014952 Akaike info criterion -5.720661
Sum squared resid 0.167438 Schwarz criterion -5.702161
Log likelihood 2145.388 Hannan-Quinn criter. -5.713532
Durbin-Watson stat 2.010644

Figure 2. The fitting result
B2 HEasER

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob*
L a1 1 0.021 0.021 0.3356 0.562
! i) 2 0.047 0.047 1.9978 0.368
" il 3 0.006 0.004 2.0235 0.568
[ il 4 0.040 0.038 3.2581 0.516
i i 5 -0.026 -0.028 3.7661 0.584
i i 6 -0.034 -0.037 4.6472 0.590
I p 7 0.058 0.062 7.2219 0.406
i i 8 -0.010 -0.011 7.3025 0.504
1 1l 9 0.006 0.004 7.3313 0.603
Figure 3. The residue analysis
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Figure 4. The comparison diagram
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Figure 5. The error diagram
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Figure 6. The error boxplot
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Correlogram of SR

Date:03/18/16 Time:16:12 A
Sample:1/05/2015 8/28/2015
Included observations:162

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

il 0.092 0.092 1.3989 0.237
-0.259-0.269 12.498 0.002
-0.026 0.032 12.610 0.006
0.191 0.131 18.744 0.001
0.040 0.002 19.008 0.002
-0.175-0.112 24.250 0.000
-0.009 0.040 24.263 0.001
0.112 0.023 26.430 0.001
0.031 0.015 26.601 0.002
-0.104 -0.044 28.481 0.002
-0.150-0.136 32.416 0.001
0.105 0.081 34.373 0.001
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-0.088-0.034 36.713 0.001
-0.045 0.027 37.080 0.001
0.096 0.045 38.760 0.001
0.078 0.014 39.862 0.001
-0.025 0.046 39.975 0.002
-0.045-0.009 40.353 0.003
0.128 0.113 43.428 0.002 v

ul

Figure 7. The correlation diagram of the original diagram

B 7. REEEXE

Variable Coefficient Std.Error z-Statistic Prob.
Regime 1
C 0.001979 0.002153 0.919229 0.3580
SR(-1) -0.045374 0.072834 -0.622981 0.5333
SR(-2) -0.160332 0.079834 -2.008323 0.0446
SR(-4) 0.043656 0.084382 0.517367 0.6049
SR(-6) -0.145139 0.089683 -1.618348 0.1056
SR(-11) -0.065079 0.079517 -0.818433 0.4131
Regime 2
C -0.012774 0.007755 -1.647122 0.0995
SR(-1) 0.658343 0.208503 3.157476 0.0016
SR(-2) -1.056090 0.317493  -3.326342 0.0009
SR(-4) 1.030923 0.302490 3.408124 0.0007
SR(-6) 0.479371 0.414314 1.157022 0.2473
SR(-11) -1.041131 0.490202 -2.123883 0.0337
Common
LOG(SIGMA) -3.849134 0.069638 -55.27372 0.0000

Figure 8. The fitting result diagram
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Correlogram of Standardized Residuals

Date:03/18/16 Time:16:21 ]
Sample:1/05/2015 8/28/2015

Included observations:162

Q-statistic probabilities adjusted for 5 dynamic regressors

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob*

Il
Il

1
[l
I

1
Il

I
I

I
Il
0

I
0

0.059 0.059 0.5806 0.446
0.058 0.055 1.1454 0.564
0.002 -0.005 1.1458 0.766
-0.058 -0.061 1.7116 0.789
0.040 0.048 1.9844 0.851
-0.016 -0.014 2.0280 0.917
0.058 0.055 2.5988 0.919
-0.008 -0.017 2.6105 0.956
0.002 0.002 2.6112 0.978
0.021 0.018 2.6854 0.988
0.005 0.011 2.6908 0.994
0.015 0.005 2.7312 0.997
-0.020 -0.019 2.8020 0.999
-0.005 -0.006 2.8070 0.999
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Figure 9. The error’s correlation analysis
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Correlogram of Standardized Residuals Squared

Date:03/18/16 Time:16:21
Sample:1/05/2015 8/28/2015
Included observations:162

~

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob*

b
ni
]
-
0

1
0
1
0

ull
1
ull
ml

I

0.097 0.097 1.5518 0.213
0.060 0.051 2.1411 0.343
0.115 0.106 4.3525 0.226
0.137 0.117 7.5053 0.111
0.052 0.021 7.9586 0.159
' 0.026 -0.003 8.0702 0.233
' 0.061 0.032 8.7173 0.274
' -0.005 -0.037 8.7220 0.366
' 0.045 0.035 9.0742 0.430
' 10 0.003 -0.014 9.0757 0.525
' 11 -0.070 -0.083 9.9326 0.536
ul 12 0.101 0.113 11.726 0.468
1
1
1
1
1
1
1

OCONOIUVTARWN R

o
ul
13 0.039 0.022 11.994 0.528
14 0.002 0.001 11.995 0.607
15 -0.026 -0.027 12.114 0.670
16 0.037 0.011 12.365 0.719
17 -0.064 -0.081 13.110 0.729
18 0.012 0.031 13.135 0.784
19 -0.036 -0.049 13.374 0.819

g

Figure 10. The error’s square correlation analysis
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Figure 11. The fitting result
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Figure 12. The error diagram
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Figure 13. The error boxplot
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Figure 14. The closing price
B 14. &N

Hypothesis Testing for SER01

Date:05/12/16 Time:09:39

Sample (adjusted): 1/01/2015 4/06/2015
Included observationsL52 after adjustments
Test of Hypothesis: Mean=0.000000 (SER01<0)

Sample Mean = 0.103248
Sample Std. Dev. =0.14=74214

Method Value Probability
t-statistic 4.27664 0.0001

o1 = 510050C1506M0235 HIBE &3 hZE
o, = 510050C1603M02650 HIB2 23K ahZ

Figure 15. Hypothesis testing for SEROL = 67 — o5
[ 15. SEROL = 5, — o, FIRIRIEIE

BRESZHTARE, R 28l a W EA G, I HxbsticBdi A GARCH &, i TEahRI 2R
ARAREF . H GARCH B AGHE rifE TR R A THROERE I M A A2 A2 4k, WTABRIAEE, f—
SE A B

£ 2015 4R AR I 8] HL AR Hoti W1 S b T — N T BRI R B, AU B ZR AT R i i A [ i o 4
T RRBMBCRAE, BIREJR R B PEBHRZE DL (AR A BRI 2R . R i T
IR AT R AT FE RS T 2 MASRIRRI AR B85, ATl i i) 2R T AN RE T AH DL, R S —
SEMEENE, DA AT WY 3Bkl T B 5 i LR B 7R AT AR b 5

6. KB fHEAR RZ L
6.1. VaR 773&
BB s — N EREARCT @0 WU B, B I B AL 8 [ B R TE AV, i

PR AT VaR B A 2 DL T 2T -
P(AV >VaR)=1-a 7)

ARCREL L%} VaR 1B BT ERrE. AC NIRIEEME, C KR RUEIE B 5 E . (VAR SCHRAH
R TE S R[] [8] [9])-
6.1.1. FFTESE

I AR AR LN 5 25 EOR AT HED AR SR B T BE, BRI 25 O A BARE I TR) AT 2 2 R gk ST
(7, 40— B WA B Ve N SR REA, I HARBE AR SR I3 R At IR T 25 A . U 4 B A
KV a i, BIEL o fENIZREARI O3 HHEA R AL T2 M B ED A VaR.
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fERTI: F BT BRI kB R LL K Black-Scholes 2 SUBCIHAL 14 4% o (1515 H U aE 3 i 3)
FARISLHY, MR 7 SIS AT R, THRARIS L, SRR R %, RAAR(Q)
R IR H RN RS . B RFER A 2 L 8ORE 21 VaR (5.

6.1.2. R&EHE

T S, KR 2 NL MR R R D51, SEITRCN + 1 AR AT R 92
flo, TATHRTAEBLE N RS LG A KR SR BB S NHEFE 72 (5 7KF A 950, AT T LAk
55 N x (1 - 959) AL AL % 22 (T, LR — K MO BTS2 VaR (. KT RRBFIE, it
532 1R 2 A48 3 0 i B T (1 1612 21).

FELEERWT .

RS N FRITEEI AR 95% 4 hr P B S VaR fEHTE: VaR
510050C1503M02200 26 GARCH(1,1)#i 7! 1 —0.33567 —0.33401
510050C1506M03500 39 NERFR Ut 2 —1.236763 —5.028794
510050C1510M02200 37 E IR BHR 4t Al 2 —0.58388 —0.494982

5 120.00%
4 100.00%
2 5 80.00%
(]
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g ? 40.00%
P 1 et . Frequency
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Figure 16. The historical method of 510050C1503M02200
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Figure 17. The analytical method of 510050C1503M02200
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Figure 18. The historical method of 510050C1506M03500
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Figure 19. The analytical method of 510050C1506M03500
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Figure 20. The historical method of 510050C1510M02200
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Figure 21. The analytical method of 510050C1510M02200
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Figure 22. The volatility in analytical method of 510050C1506M03500
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