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Abstract

In this paper, we study the pricing of maturity interval financial products under the Black-Scholes
model of time-varying volatility. First, the pricing formula of financial wealth management prod-
ucts is obtained by using the partial differential equation method. Then, the quadratic variation
method is used to extract the integral volatility, and then four wealth management products are
selected for empirical analysis, and suggestions are given for their selection. Finally, it provides a
series of reference suggestions for investors to choose financial wealth management products.
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Table 1. Agricultural bank of China financial services products

F 1. hERIRITERIRM 5
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% o T R

Fr5 77 B AR o

SR WAL 2016 4£5 283 IR 300
NS R N T e A
SR -4 A A 2016 £E58 283 JHYER 300

2 ., o - o 16.08.16~16.08.22 62 5 3%~3.95%
FREF AR AN R T &R v 7= 5 ’ ’
SRR LA 2016 FE5 284 IR 300

3 \, -~ e 16.08.16~16.08.22 90 5 3%~4.2%
FeEE A MR N I T 4 Rl I 7= 5 ’ ’

SR IN A A 2016 S5 284 WY 300
FRECE I D I B I T S I 7

16.08.16~16.08.22 62 5 3%~3.95%

16.08.16~16.08.22 90 5 3%~4.2%

DOI: 10.12677/aam.2019.86137 1193 IR Esid


https://doi.org/10.12677/aam.2019.86137
http://creativecommons.org/licenses/by/4.0/

R, SR

Table 2. The csi 300 index data
2 2. PR 300 $EHEUE

JAK H 3 Ji— 5 JH= JA JA T

1 5.16~5.22 3064.53 3095.52 3071.53 3060.34 3047.78
2 5.23~5.29 3078.52 3083.24 3079.75 3056.60 3059.73
3 5.30~6.05 3056.31 3068.60 3172.96 3158.03 3172.95
4 6.06~6.12 3192.78 3182.44 3171.81 - -

5 6.13~6.19 3134.05 3058.44 3043.96 3104.36 3096.09
6 6.20~6.26 3114.91 3124.90 3100.45 3129.72 3110.65
7 6.27~7.03 3056.13 3107.40 3142.48 3152.83 3156.93
8 7.04~7.10 3136.39 3199.16 3197.63 3206.55 3199.75
9 7.11~7.17 3199.04 3201.91 3274.02 3277.48 3278.84
10 7.18~7.24 3269.71 3260.44 3246.86 3238.34 3251.24
11 7.25~7.31 3220.17 3228.23 3270.08 3204.47 3217.19
12 8.01~8.07 3196.43 3173.76 3179.68 3190.55 3201.35
13 8.08~8.14 3199.57 3232.60 3255.18 3239.56 3231.81

B, KRN Bviews B, BONEOF—IRZE 70 )R #E4T ADF ka3, S 25 R A& 3, g R m R
¢ G EIN-8.333832, HL=AMIm AHMEARE /DN, ULE AP S A AR AR, BRIV R A AR AL
HCBATIAE BT A

Table 3. The csi 300 index opening price: the logarithmic difference the stationarity of data
3. PR 300 I RN : IRESBIROFRMY

t-Stalistlic Prob.”
Augmented Dickey-Fuller test statistic —8.333832
1% level —3.542097
0.0000
Test critical values: 5% level —2.910019
10% level —2.592645

Fo, e i BARPECL I 1), s i B AR R B A i AL T Bk A JF HS RIS P AR T 0.0,
RRYIEAR Z WA, 1756 AGRFE IR Z .

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.075 -0.075 0.3630 0.547
-0.098 -0.105 1.0036 0.605
0.071 0.056 1.3444 0.719
-0.213 -0.218 4.4548 0.348
-0.006 -0.026 4.4576 0.486
0.026 -0.028 4.5056 0.609
-0.220 -0.214 7.9929 0.333
-0.026 -0.114 8.0430 0.429
0.206 0.152 11.225 0.261
10 0.042 0.076 11.362 0.330
11 0.052 0.013 11.570 0.397
12 -0.146 -0.200 13.251 0.351
13 -0.121 -0.091 14.444 0.343
14 -0.014 -0.091 14.461 0.416
15 -0.075 -0.121 14.935 0.456

©COoONO R WN-=

Figure 1. The csi 300 index opening price: logarithmic difference data correlation
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Series: M
Sample 1 63
Observations 61

Mean -0.000204
Medan -0.000641
Maximum 0.034319
Minimum -0.038160
Std. Dev 0.014282
Skewness 0.035154
Kurtosis 3.407955

Jarque-Bera 0.435568
Probability 0.804299
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Figure 2. The csi 300 index opening price: statistical description of the log data of a difference
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Table 4. The csi 300 index opening price: the independence of the log data of a difference
= 4. PR 300 IEAENAE: IBEIB—RESHIMILE

Dimension

2

3

4

5

6

Raw epsilon

Pairs within epsilon

Triples within epsilon

Dimension

2

3

BDS Statistic

C(m,n)
949.0000
687.0000
480.0000
326.0000

219.0000

0.047739
0.061689
0.059362
0.047317
0.037657
0.020928
2635.000
123249.0
¢(m,n)
0.536158
0.401520
0.290381
0.204261

0.142208

Std.Error z-Statistic
0.010722 4.452420
0.017262 3.573607
0.020827 2.850317
0.021996 2.151191
0.021497 1.751747
V-Statistic 0.708143
V-Statistic 0.542993
C(1,n-(m-1)) ¢(1,n-(m-1)
1237.000 0.698870
1194.000 0.697838
1146.000 0.693285
1102.000 0.690476
1057.000 0.686364

Prob.
0.0000
0.0004
0.0044
0.0315

0.0798

¢(1,n(m-1))
0.488419
0.339831
0.231019
0.156944

0.104550
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x:lnS+LTr(z)dz—s, s:%fa2 (s)ds 4
IE X
c(t,s)=exp{_jfr(z)dz}u(s,x) 5)
iy
oC r 1, 0U 1 ,,.\\oU
Ezexp{—jt I"(Z)dZ}|:I"(l)U—EG (t)g+(—r(t)+56 (l)ja:|
oc 1 T ou
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U(0,x)=(1+ rlT)[{exe[Kl’Kz]} +(1+ rzT)I{exg[Kth]} (6)
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C(t,S)=(1+rlT)exp{—L r(z)dz}d)(dl)—(1+rlT)exp{—LTr(z)dz}(I)(dz)

®)
#(1+nr)exp(-[ r(z) e @ (-d) +(1+ 5T )exp [ r(z)ez| @ ()
Hrp
. _lnS—anl+J;Tr(z)dz—%_[traz(s)ds
1 LTO'Z(s)ds
T 1
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:(1+rT \/_J.anl { 25 dz
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() e o {—T}dy
NI}
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Ink, - ~InK
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A[0,62/365] ERIBAME. bk, WMEILR TS [ 62 (s)ds 7 [ s)ds Hfk it
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— P AR B S R A T
SARMDAH Ito AR[8], H15

dins(r) = [r(t)—%az (t)}dt +o(f)do,

SRR I T T, e A IR T X RI[0, 7)1 n + | AW, S(5,).S(4).-,S(1,) Forki
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62/365 2

[1nS,1nS](T)iA1 Z (nS()-mS(s,)) =], o2 (11)

%8 Y (InS(1)-nS (1)) B MEE [ o2ds (HTHETE il £ b, Banmdorft il Shepherd
TN T Y (InS(4)~InS(r,,)) RBDWENE [ o2ds By BefliitR9] [10], I H

f O;T(lnS(t,)—lnS(t,1))2—.[()Tofds} —P>N(O,J‘0Ta4(s)ds) (12)

S s FORMMERIT. e, FATTURFT Y (inS (1) ~InS (1.,)) FHBUEIE [[ o (s)ds »

0<t;<T
PRI L 5, HoPIns, 24 1 HUP9R 300 FS5U0RBORAR, 1=1,2,,63 «
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Table 5. The extraction of the csi 300 index integral volatility

5. PR 300 FEEAR K TR AR A

Ins, 100 # x, Ins, 100 * x, Ins, 100 *x,
8.0276 - 8.0501 —-1.1976 8.0706 —0.0222
8.0377 1.0062 8.0257 —2.4421 8.0715 0.0897
8.0299 —0.7780 8.0209 —0.4746 8.0937 2.2271
8.0263 —0.3650 8.0410 1.9648 8.0948 0.1056
8.0222 —0.4113 8.0379 —0.2668 8.0952 0.0415
8.0322 1.0036 8.0440 0.6060 8.0824 —-0.2788
8.0337 0.1532 8.0472 0.3202 8.0896 —0.2839
8.0326 —0.1133 8.0393 —0.7855 8.0854 0.4147
8.0251 —0.7545 8.0487 0.9396 8.0828 —0.2682
8.0261 0.1023 8.0426 —-0.6112 8.0868 0.3976
8.0250 —0.1118 8.0249 —1.7682 8.0772 —0.9602
8.0290 0.4013 8.0415 1.6637 8.0797 0.2500
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Continued
8.0624 3.3443 8.0528 1.1226 8.0926 1.2880
8.0577 —0.4716 8.0561 0.3228 8.0723 —2.0268
8.0624 0.4713 8.0574 0.1300 8.0763 0.3962
8.0686 0.623 8.0508 —0.6528 8.0698 —0.6474
8.0654 —0.3244 8.0706 1.9816 8.0627 -0.7118
8.0621 —0.3346 8.0702 0.0478 8.0645 0.1864
- - 8.0730 0.2786 8.0679 0.3413
- - 8.0708 0.2123 8.0713 0.3379
8.0708 —0.0556 0.0810 1.0270 8.0880 0.6961
8.0832 —0.4810 8.0808 —0.2395 - -

VER L | A BE R (Rl 5o 2016 45 5 H 16 H, &5 82016 4E 8 H 12 H, 144 90 K, Mk HE

90/365
ARADRA2), 714390 FiE ez, onds it
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0

90
ods =) x? =0.00570789 (13)
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T4 | SRR KIK ] E EIRA 62 K, MRS BB s [ o%ds |
VEI 2016 42 8 1 12 FOECECEH 45 40, B4 LTI, TATE 62 KB s

J-sz/sss
0

62
olds =) x? =0.00411275 (14)
Jj=1

RN R M RE P 5B AR T ERAK, W& 1, FEREARE AR TR F R A NS K
AR, TTERATEAZS AN H BAPY IR b SRR R 2 09 T8 U 12, RYD
r=1.1% (15)
B A3 A(14) LI (15 15 S EEUE AR A 2(8) P A5 &P ) 3 X 1] G b B I0F 7= P A7y
., WA 6.

Table 6. Hook in the csi 300 index range due to price of financial products

= 6. FETIFR 300 HEHHOEIHAX B SRR~ @AY 18

e e HWWHIRRR  BWEHVETT  BRLASNST S AARSN/IT
3 SR I 4 2016 £E5F 284 WA 300 % 5 1.0029 50,145

EizEv bRl ) PN A 2 P

Hy i 25 40 & sty NN
4 SR IN A4 2016 G255 284 HIVFUAR 300 %0 s 1.0088 50.439
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