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Abstract

“Seeking progress while maintaining stability” has become the overall tone of economic work. Sta-
ble economic growth is more conducive to China’s economic development and contributes to the
realization of Chinese style modernization. This article studies GDP and GDP growth rate data of
different frequencies based on filtering method and Markov regime transfer autoregression model,
and comprehensively analyzes the stability of China’s economic growth in the past decade from the
perspectives of trend decomposition and time-varying characteristics. Empirical analysis shows
that China has experienced two economic fluctuations before and after, and its occurrence time is

XEFH: fEE. AU KRN S ARRE ST ], B 4598, 2024, 13(4): 5230-5239.
DOI: 10.12677/ecl.2024.1341757


https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2024.1341757
https://doi.org/10.12677/ecl.2024.1341757
https://www.hanspub.org/

(e

consistent with the time of weak international economic growth and the COVID-19. Among them,
after the outbreak of the epidemic, the fluctuation of economic growth was more obvious, lasting
for nearly three years. However, recently, the Chinese economy has returned to a stable state at a
relatively low growth rate.

Keywords
Economic Growth Stability, Filtering Method, MS-AR Model

Copyright © 2024 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

HE LS5 IR e AR R 2 WIS 5 B A A RN okt 2 3 UL R
KIS A AR B RS . ESlh EABALE RS, @K —, X
LUK ER W SN R . TR, hESPFREE Vi = HER R K, BRI E A
SRS o {ELRE [ P J53 95 A2 A AN Fp [ B BV A AR AR A, Bt A [ A JR e 22 BRI R Y 1 25K
2009 EH R T TAES W AN “ORIE. k™ 5 2010 4R Y “Radig, MK, (e MH
brs T IERRIP IR “LUFREIR AR BIMES .. ENGTFR RS, HERETT R BB
R R T, ERARFEGR PG, Pl B @B s, AT, “Aarh Rt E
VERGTF TARR B RAE SI ot R, DIk, b Eadrig KR e bt i B T E stk ke, o
S [ UL H AR BE5E I SE AR

FEMRZ R 2 TR IIBT T, R (22 T I U Sr AR E PRI E T . Ramey SFAORIT TR
HIRRE A BEA A T AP IS o R RNV IBURFAE S0 O 285 1 1 [ IS 82 DUAR I A B2 5%
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Ve RS ARG, ANb i N B K sk A T IR - Rafferty Bt 7T 1t RANAHT Bl = i 4
DRRIIG[5], Shu-Chin. Abate Ay I s ANH T LB [6] [7]. AL B B TEh i 2 )56 22 2B
FRLRNEAFAIE, 7 ARV TR REE 2 2 B s ) i A RCR[8]. B4k, FERT A BHE KTy
b gy XA A AN I ) o i A T ST Al T BRI AR DL [9] o ITTDE B e SR
PR Y B R (I 8] 3 51 Kt B 20 18 e DR K R 3l S s o [10], AR &4
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Figure 1. Trend comparison chart of HP, BK, CF filtering methods
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BF AT EA[21]. 2018 4EAREF T 45 RIFIEK IS, GDP b H4EHK 6.6%, CPI Gk fREFFiIz1T,
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HAFFI KR 6%, HRA T3 R N 0 XU [23] 0 37 5K 2 v [F 4 5 T8 A 5 S B 7 Bt (ACCEPT) %2 Wi
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Figure 2. Periodic comparison chart of HP, BK, CF filtering methods
Bl 2. HP. BK. CF &S ERHAMEXTEEE
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Figure 3. Proportion of long-term trend and cyclical volatility in economic growth

Bl 3. KR KEREE M S REARK T SEEE

Markov [ 64 85 4 [ B TRL& — Fisdh £ 7 T i T 5 X 48780 i B 4 T BP0 A P 26
1 B BT R . 2R T T R L B AR 2 IR AS R R RSS20 R 1o R
Bt, TIRA] Markov [X 155 11 [l TR (MS-AR BT % th 226 0K RO A8 GE LR ASBEASH LT
307, MS-AR B AR A R :

Yo =By +2E21pi,st Yik T O3 & ®)

Her, y RERATHRE, g, NEAF s RE FRELIUNE L, o, MEEAFRE TR EFIEHRE o
TR Z TR ZhrfE 2, 6 ~N (0, 1), k Fonifi g i3, n RoRW 5.

(1) “PRMER L

TEFREHTZ 0T, JoffiH ADF K56, PP A DA & KPSS #4605t 1 [F 2011 45 % 2024 422 GDP 1
KRBT IR PR A . % 1 FoR, ADF RLIGAT PP ARIG Y P I/ N T REMAKE, i, ZE50RE
AAEAEBAIAR, N PRt EdE . KPSS ALIG 1 P {E KT 10% B MK, #5217 “ Bl 2 Fratk sk
W7 MR R WIS SRE, ZEAE GDP K& PR A 5% o

Table 1. Stability test of GDP growth rate data
7 1. GDP K EHIBAYFIZ MR
ADF 556 PP #50 KPSS #:5:
P{E 0.0000 0.0000 >0.1

(2) ZHdt

TEEIUR AL MS-AR A2 7, 7 Z e XHIE. AR A 5 M B O R 2400, MR 1] 4 mTLLR
& AR TSR . AN AT LAE S A DG SR B A £E TS I B0 1 B H i AR 2 fibRiE 2
ek, T HAR R B A KRB LE 2 fEARAEZEVE 2 N, BRI, AT DA E B AL FR3 J5 I0A 1.

[ERF, #E4E LL (Log Likelinood)fEI. AIC. HQIC Z{5 Bk Iy, -t mT DUR B2 (1) 38 J5 B 30N
1, W& 2.
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Sample (adjusted): 2011Q1 2024Q1
Included observations: 53 after adjustments

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
O \ EE 1 0.367 0.367 7.5434 0.006

| | 2 0.176 0.047 9.3038 0.010

] [ | 3 0.018 -0.070 9.3232 0.025

Figure 4. Autocorrelated and partial autocorrelated graphs

B 4. BHEXFmEHEXE

Table 2. Lag order information criterion table

=2 BEMBIERENR

lag LL LR df P FPE AIC HQIC SBIC
0 111.646 0.0009 —4.17534 —4.16104 —4.13816
1 115.933 8.5741" 1 0.003 0.000795" —4.29938" —-4.27078" —4.22503"
2 116.097 0.32685 1 0.568 0.000821 —4.26781 —4.22492 —4.15628
3 116.121 0.04761 1 0.827 0.000851 —4.23097 —4.17379 —4.08227
4 118.007 3.7725 1 0.052 0.000824 —4.26441 —4.19293 —4.07854

(3) EARBY i $%

RIESHAh T, AT RURE B 2 — A L S U MS-AR B2, {H2 MS-AR BERURIEAFMRE T
(AR, 7 ZE RIS (A T AR H 2 Fh MS-AR #5881, K Oxmetrics il i EM SEXHE BT S50 ik 1F
ARG, 43 387 MSIH(2)-AR(1). MSIA(2)-AR(1). MSIAH(2)-AR(1)#7,

Table 3. Optimal selection of MS-AR Model
7 3. MS-AR R S #F

MSIH(2)-AR(1) MSIA(2)-AR(1) MSIAH(2)-AR(1)
LL 209.5374 134.2250 212.3921
AlC ~7.2335 45437 ~7.2997
HQ ~7.1353 —4.4456 ~7.1875
sC ~6.9803 ~4.2906 ~7.0104
172.8508 22.2258 178.5601
LR AR Chi (2) = [0.0000]™ Chi (3) = [0.0000]™ Chi (3) = [0.0000]™
Chi (4) = [0.0000]™ Chi (4) = [0.0002] Chi (5) = [0.0000]™
DAVIES = [0.0000]™ DAVIES = 0.0000]" DAVIES = [0.0000]™

TRIERTELIAE, MSIAH(2)-AR(L) ARG LA B i K, H MSIAH(2)-AR(L)FAL T AIC, HQ #
SC {5 BN S &/, ¥, HEFSIHEMN DAVIES Giit B 5S%RIEE KT FEE, Sa55
IR AN %2505 BN KRG, 15 MSIAH(2)-AR(L) AN I AL i N & 7, WL 3.

(4) HEAIZE by

o, ML 4 o MSIAH(2)-ARL) BRI R AT LLAINT, X1 1 AARE TR SIS ARES, X 2 18
RATRREMKIRSE . HIK, RIEREMERERER, KU ERFE TSRS T e G KRS
5379 0.9294, 0.9722, FIREZTHRE A TRFFE—IRE: @RS IEER BRI, Hh,
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K, BTG TORE, RBAVRA R A A Rk, P2kt 25
B KRS VRS 1 KR A AR T 53

Table 4. MSIAH (2)-AR (1) model results
F 4. MSIAH(2)-AR(1)#ERIZER

Regimel Regime2
const 0.0317" 0.0078™"
(0.0171) (0.0024)
Radp_L (0.2506) 00325)
Standard error 0.047562 0.0019547
nobs 15.2 36.8
Prob. 0.2827 0.7173
Duration 14.16 35.94
matrix of transition probabilities [P“ P“J = [0'9294 0'0706]
P, P, 0.0278 0.9722

MAEABABARTT LI Y, 25 R B OIRE W R m T 25 B KORE, S i@ B kKoRE bt
71.73%; 1 E AP35 s AP BT UE H, @fr R @ I ROIRS R 8, BIFE 2011 £ 2 2024
I, hEZ SR AT AR E KRS
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Figure 5. Filter, smooth transfer, and forecast graph of economic growth
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M4 5 R TR, 2011 4E % 2020 F411E], £uF— BRIk A 2020 4E 2 2023 E#E], &
FRAEF I KRS M 2023 RSB DU T IT 4G, LG E Efa el KIRA . i8Rk, FEFEANSLT <5
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S HFREE) 2023 FHE=FE. BIEWFEHIERER, PEEFAIKE, ERBZTRES RS,
MZEFL GDP [FIHH Kl v AE Hh, 5 KA prif Sk F g TR E .

rgdp3 in the MSIAH(2)-AR(1)
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Figure 6. MSIAH(2)-AR(1) model fitting diagram
& 6. MSIAH(2)-AR(1)#E &I & F

B4 6 BT, 2011 4R 2020 I HIRAA FER, VLI UL 2o KRN RRSE, DR RZE
L3l B0 T 2020 462 J5, 9565 GDP (R LM BTG 1B T 9T S0 fRi 22, i 2020 424
i, S ASE DA ROV, JCRILH (2 K R SR DAk S B A SE DA TR
SO, A Rt L R (2, T, SKRR GDP [ LA UM A TR R, I
B SR IR stk . BAIORBE, 2011 45 2024 SEIIN, ZBHAERTI— ELISERERK A8, A
TS RTINSO A L), I S IR K LR
4. BV

454y HP. BK. CF JEBHELA I MS-AR #AY, S v [H 2055 1 K GDP i e JT a3 70 e 75 AT I AR
AERIZIHT, AT VLR RA T KA E VR 0. fEXT h E 2P OB S 2 g i i, ASCRA
=R L IR 2 ) X 22 SR T A 1 A R I R AT SR A . SRS R, hIEE 2011
FLOKR, GFris T SR BON TR, AP s, — IR ERRE TG LR NEs), — IR
NI PESAE KBS

I, WA MS-AR BT 28 PR A AR I ASRAEREAT 70 M, 00 A 3 A R U 4
Trdesl, 2GRS MR E I ROIRS AR BRI RORES, W HAFFEE T =25 B RIRE, 25X
H AR e B OIRES .

i bRk, MG A AL A B, E b ek EOR R E G, Foh 2 AN R bl
Zut AR, BEARERERE. EREENE, I AT AR T ELT R ER
&, EHAEFHAHEERIMR, H AT TR R E HROIRES .
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