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Abstract

To master the volatility characteristics of stock index is an important basis for effective manage-
ment of stock market investment risk. In this paper, Shanghai Stock Index data is selected as a
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sample, from the perspective of frequency domain analysis, and the Hilbert-Huang transform fre-
quency domain analysis method is used to study the reasons and economic significance of the vo-
latility of Shanghai Stock index. By decomposing Shanghai Composite index, the characteristic com-
ponents of different frequencies were obtained, and the intrinsic microscopic composition cha-
racteristics of the original sequence were analyzed. By reconstructing component, the high fre-
quency part, low frequency part and trend item part which affect SSE index fluctuation are deter-
mined. Through the Hilbert transform, the economic significance is studied. The empirical results
show that the fluctuation of the Shanghai Composite Index is the result of the joint action of the
high frequency part and the low frequency part, and the Shanghai Composite index will fluctuate
around the trend item part. In different periods, the contribution degree of the high frequency
part and the low frequency part to the volatility of Shanghai Composite Index varies. In 2007 bull
market, the low frequency part occupied the majority of the volatility of Shanghai Composite In-
dex; in the 2015 bull market, most of the volatility of the Shanghai Composite index came from the
high-frequency part. This paper provides a new quantitative basis for investors to manage stock
market investment risk.
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Figure 1. Shanghai Composite Index weekly closing points chart 1991/07~2022/09
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Table 1. Descriptive statistical analysis of sample data of Shanghai Composite Index
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Figure 2. CEEMDAN decomposition diagram
2. CEEMDAN % f2[#

Kl 2 ORI Al i, R B IR S IIE SR K B R, X E IR E R 10, PR
TN, B IMF 73 3L AR I /NN E A T ARKHES, S — N RORIRGE T AIES, &JE— R
BRZEETUES . E 2 9, signal RxJEFH, IMF 2544 AR M iy B 0T BEATHED ), res %k 22 T

23t CEEMDAN 7-fiftf5, JRF 8o ik 10 “FAaf B BB AMERRS 70 IMF R — MR 2
Tl res, HEE—A IMF S&EHEA BN S KRR S, MBS R WEET, IMF 2500 J5 B

DOI: 10.12677/0rf.2023.135590 5940 1B 512


https://doi.org/10.12677/orf.2023.135590

R, LS

AR, PFFEAN, 510 A IMF pEFPRK, SiFsh. IMF oERa g6, MiRiE, &
HA BRI 7R 220 res K TR FHI KBS, HEGR —%m B, foEfthz, LR
A EAEFRE K IR — B AT AN A E S

MRAExT_EAESREEAT CEEMDAN Z3 i 5 th U, FTRIORHY IMF 2 &P R 8. 24 IMF 2
=5 57 5[] Pearson A< R0 Kendall #15¢ 2%, BAGIFERIT £, HZE S WL RIBIER % 5,
WFE 2 s

Table 2. Features of IMF components and trend items
2. IMF S 2B TEHER

Mean period Pearson correlation Kendall Correlation Variance Variance as% Of observed Variance as% of
(week) (IMFs + res)
Observed 1,141,492

IMF1 2.83 0.04 0.01 1617 0.14% 0.20%
IMF2 3.84 0.04 0.02 138 0.01% 0.01%
IMF3 3.49 0.03 0.01 1854 0.16% 0.23%
IMF4 6.62 0.08 0.05 2780 0.24% 0.35%
IMF5 13.65 0.12 0.06 5344 0.47% 0.67%
IMF6 29.87 0.22 0.07 9544 0.84% 1.19%
IMF7 83.32 0.36 0.16 59,218 5.19% 7.39%
IMF8 175.89 0.41 0.23 49,189 4.31% 6.13%
IMF9 395.75 0.35 0.21 89,868 7.87% 11.21%
IMF10 791.50 0.74 0.57 39,407 3.45% 4.91%

res 0.82 0.64 542,895 47.56% 67.71%
sum 801,854 70.25% 1

7 2 1 IMF 23 2= P38 A e SO IME AN B0 L&A IMF 23 5 B A B R OK AL A (BRI /IME ) 1)
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I [8] 7 3 2[R 15 FAT SR R AR f ke ds . 7642 2 1, IMF 20 55741 FIEFE 3T Pearson #H2C R EUbH
EIRIHHT B BAR KIS, Hidr, IMF8 F1 IMF10 i 25070 Wik 3] 1 0.41 F10.74, ¥t 1 04,
KR, IMF8 il IMF10 XA IMF 4r & 5 FUFFREUEAES ThaE DL ERERE AR MEARDGE, BRZET res 5 5%
H|_EAFFEEUT Pearson A REEA 0.82, #L T 0.8, FHFRZET res 575 e EE S w5 LR
FERIZRMEAR . AR IMF 2 AR ZE 005 IR 751 EEFe 4T Kendall FHOCREIINIE, XK IMF
oy RS 5 FIF R RO — SR %, H IMF8. IMF9. IMF10 FlRkZ 1) Kendall & £4H
X HAR IMF 23 B EOR, RIIX A IMF 23 AR 2005 5741 EUEFRECA A — e AHRIRE B AR A a3
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Table 3. High and low frequency classification of IMF components
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Figure 3. Shanghai composite index and its three sub-sequences
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Table 4. Descriptive statistics of high frequency part, low frequency part and trend items
4 SINERS. RSNE Y IS TR M ST R

Mean period (week) Min Max Mean Std.Deviation
High frequency component 4.07 —734.18 1239.09 —4.40 165.91
Low frequency component 87.94 —867.64 2706.85 120.58 580.59
Trend 781.15 2862.09 2000.80 736.81
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Table 5. Sub-sequence characteristics of SSE index

5. EIEERTFFINHER

Variance as%  Variance as%

Pearson correlation  Kendall Correlation  Variance
of observed  of components

Observed 1,141,492
High frequency component 0.23 0.11 27527 2.41% 3.03%
Low frequency component 0.73 0.51 337,089 29.53% 37.14%
Trend 0.82 0.64 542,895 47.56% 59.83%
Sum 907,511 79.50% 1
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Figure 4. Trend chart of the high frequency part of Shanghai Composite Index
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Figure 6. Trend chart of Shanghai Composite Index
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Figure 7. Hilbert spectra of high frequency and low frequency components
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Eo. SsnneE. K5nsEREEE

9 R BAVMERI > B R E ], SUERORAE SNSRI 2], 77 51 (R 5 R R AR KD o
P e, R 73 M P L 10 e W 8 v TR 0, SR WA 7 e L v 0 B4 o BE 2 [ E B
7t EAESR B AN 1 E R A, X S IATRTE 24— 2 (A2, AR, Gl FFsiR s, 2007
RTINS, A B BRI IERIA R T 1061.92 1, IR E KRN R ELA E] 1 2760.08 . L T
ARy, TMAE 2015 AE2F 117N, A7) B p Wk IR R B 1382.83 x50, w353 & AWk 1N i (B 1400.68
I ARSI R MR AR, R W R II DR BRI O RS R B s R M B K

X 2007 SRR, H AT A AR B B 5 M X AEE— 2 AT IRONI 3 S U A4 K
SRR R B INEGE AR 7 IX 50 R, P O AR S AE 3K — I 221 1 5 P L o5 948 3 B 468 K8 3 E W

DOI: 10.12677/0rf.2023.135590 5947 1B 512


https://doi.org/10.12677/orf.2023.135590

i, REWHE

TR —xie £ 2015 £EARTIT A, ARAT A B P v S UM A USRS ST, 70 A1 e B BSR4 5 54 A
oI TR A EEER, $a40ih, £E 2015 fE T, BER T A MR RS TR 4 T3
B K, JATATLAE S, 2015 7R im0, o A i (8 57 Wi AR, Rt —
BT e EIESR Al 2 AR B T RN R

4, ARLER

AL 5N CEEMDAN J7i%k, H EIESRE iR — RAE AL B 72 & IMF Rl— MR ZE T,
XL IMF - EAR AL, HAZIRR R T H Y, RBL T A FEI B R T BRSO sk s, A
BT MAROR S5 48 LT 78 EAESR B AR AR AR . A B A B, R0 i ) IMF 3 87 SO Rt IMF 7y &
AUEAT IMF 7358, 5= IMF 2 B3R AT B sRJEUF 51 EAERS B s i 7, R IMF 73 8t 1T &
TAE R 81 _EAE SR BRI 73, R EBUIAREE T AR A K sy . ke, B UEREOM d L m
I ARSI A IR S IX =3By e, Ferp, K i A2 AR KT RS i eS8 B sh K F,
B, EEREFHAE, EHREBAARCESE; RSS2t feid sl b bR HORmm s i 244,
XL (B #AE L L, B, SREhl. T3 A E B S . msER 2 15 1 5 1Y)
W REIE R EAEFR B B I S, XA AORR N (B AR T — E HOR AR, it CPI. GDP 4
FRBARHI A BFFBOR. PVBERR AT B B G4 A EE. B, SHEIT4E5E.

S X EAEFE R H BB o e AR R ARG o A R 2y b, S AL, AR
SRy BAT PRI IS /6 EIESRECE S BN B, SRR RER, 2 B Eati—
AN ZRYE

B, BHTYUE T EIERER KA. Tl EUESREUE Ky S L S (RS0 T I 22 RS,
HREFMREMER, IR ERIUE T F /K, U TR s & 2.

= AR AR 23 AR 73 % AR TR SR KR AT BT ANE, £ 2007 224 1A, (RS
TG X YR A I R s £ 2015 SRR TTIE], 3G AR ESR B sh IR IR TE 2 R B AL o

S0, FEFRIIA, EIERE A EEOR B TRME 2, R T LR A T, (BRI,
AR 73 i R AR FR BB K — DN EE AR, R B R BOR, IRIEECD, A e RO
PeB ) FE R

SAEGR 75 R, ASCEE N CEEMDAN 20 RN IMF Zr S HEAT LA, i€ 520 ik
TREPE =78, IR TR TSR R REGt R, s e EAA ISR S IFRTIERR
L UESR Bl B 1) 3 LR A iR B3 SRR AT B AT A KA RS AR AN A AR AR 20 A, DR SR sk 7 A
FRE T EAESR B S N AERIE . ASCIR B, F5 1B 8 P 2 Bl R 77k, N
e SR I 8 7 e e sl i o AR B 1 R LA

EE&HE

HAE WA RLE ORI 4 I8 0 B A A T Rl 2R S i AE AU B 3 -5 AL AL ST (LOY JA
630023).
BE 3k

[1] BRigsE, Y8236, R a2 B i B X o [ s 717 98 30 3 (1 52 ) — — 56 T T AR SR B VTS 7 iR (M A AT [3]. 4
WE 5T, 2015(6): 159-172

[21 %5, T, Ak FRE T mECR A sh RS EE L], GiitS5 9k, 2020, 36 (24): 125-128
[31 sti=, sKEME, HBrm. b ERTE L 9 o ah R @ AT R0 &% LREMISS550E, 2020, 4009):

DOI: 10.12677/0rf.2023.135590 5948 1B 512


https://doi.org/10.12677/orf.2023.135590

R, LS

[4]

[5]
(6]

[7]

(8]
(9]

[10]

2269-2281.

Lige, Tabdk, ZMA1, FEE. ZETBEER. BRERE EFIALHFE ¥ 1 i 52 717 37 1 B @ A S HL i 7L [I/OL). R 5k
TR 5528k 1-15, 2022-12-02. http://kns.cnki.net/kcms/detail/11.2267.N.20221202.1053.001.html

FORE. BB 4 I & S S B 1T % sl R (P s S SR T[], E M BRI AL, 2022(9): 106-119.

BRI, W URHE. AERIEEE T R G RS 1 T 5 Y —— 2 T S R Bl XU v HH R 2 (1) 4 BT (3], 1 B it
7%, 2022(9): 67-76.

Y, R EEFESENES: REHE LA R MNERIEED]. BFEITE, 2022, 34(8): 54-64.

FE, B B s A T S EALEE? [ EEVRE, 2021, 33(12): 15-29.

Huang, N.E., Shen, Z., Long, S.R., et al. (1998) The Empirical Mode Decomposition and the Hilbert Spectrum for
Non-Linear and Non-Stationary Time Series Analysis. Proceedings of the Royal Society of London A: Mathematical,
Physical and Engineering Sciences, 454, 903-995. https://doi.org/10.1098/rspa.1998.0193

Wau, Z. and Huang, N.E. (2009) Ensemble Empirical Mode Decomposition: A Noise Assisted Data Analysis Method.
Advances in Adaptive Data Analysis, 1, 1-41. https://doi.org/10.1142/S1793536909000047

>

DOI: 10.12677/0rf.2023.135590 5949 & 55 SR 2

B
2


https://doi.org/10.12677/orf.2023.135590
http://kns.cnki.net/kcms/detail/11.2267.N.20221202.1053.001.html
https://doi.org/10.1098/rspa.1998.0193
https://doi.org/10.1142/S1793536909000047

	频域分析视角下股票指数波动特征研究
	摘  要
	关键词
	Research on Volatility Characteristics of Stock Index from the Perspective of Frequency Domain Analysis
	Abstract
	Keywords
	1. 引言及文献综述
	2. 研究方法介绍
	3. 实证分析
	4. 研究结论
	基金项目
	参考文献

