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Abstract

Aiming at the problem of high-dimensional estimation of vector autoregressive model (VAR), this
paper proposes an estimation method combining normal-inverse Wishart conjugate prior distri-
bution with Bayesian theory. In this method, Metropolis-Hastings (MH) algorithm is introduced to
determine the hyperparameters of prior distribution from the data set, and estimate them by set-
ting the coefficients related to the model size. Compared with the traditional VAR model, the esti-
mation method based on Bayesian theory can effectively control over-fitting while retaining the
relevant sample information, showing better robustness and effectiveness. Finally, taking Hunan
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Province as an example, this paper analyzes and forecasts the inflation rate by using the proposed
model, and puts forward feasible suggestions.
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Table 1. Prediction index system and statistical description

F 1 FUNiEtR R R R G A

ZE i) e PR B®/ME BXE
Tolk A= fa PPI 2.63 4.39 -5.7 9.3
HPE M TR AL CPI 102.59 1.71 99.6 106
B (12.78) SR 1855.03 1033.28 320.63 3250.69
FhoeTH 2 2R A (12 7T) TR 9733.75 5560.88 2069.8 19050.7
e i o B T AR (5 P 07 K) SA 5603.74 2707.94 1188.79 9437.44
FH i B B (12 TT) CH 2700.83 1997.75 179.57 6040.51
288 AT BT M O SR (32 0) T 3.33E + 07 2.87E+07 5.44E+06 1.05E+08
JCFE (AR T/100 3 7T) ER 689.00 63.63 614.28 827.68
Tk M g 4a%L EP 102.63 4.39 94.3 109.3
Tk (12 75) 1A 8101.46 3940.11 1768.8 13959

2.5. MCMC-BVAR &Rz

2.5.1. FIEMRLE

FRATHEAT SEUERE SN A 1R 2 2 IS 8] e A0 Kt B AS B dR-PAs, W B E-FAa it 18] 5 41 A,
MR AT Reid et alE, PRt R5 ZEIRATSE AR S0 I 6] P 51 B8t P Aad, RGP . LI — 284
PERGIG 7745 : DF K050, ADF KGR KPSS #5536 [10], T BVAR BERIRE s, ASCEFFIH ADF
o 5 SR Ao B B 1) 5 470 B4k 1~ A

B T2 37 BVAR B AT HE A2 SR AR TR brgdi P Ae, X AT PR A 30 2 L B . AR5 2.4 A
RS DR bR S A HAR 3T T ACEE, o T Sl B K R AN %0 F8 bR CPI RIS S PPI (R L3
W, HFIREEE S R E A, A SCAS B8 HEAT R B 3, AT I8 L ADF Aor e vk ol s S gk
1T PRAPER SR, KR RaB E AT 22 70 A0 B8], BARSE Rk 2 fos.

Table 2. ADF test results
%2 2. ADF iRIG4HER

I 57K
TELIR ADF 1§ WILER
1%l FHE 5%l A& 10%llf5 FH1E

CPI —4.258 -3.750 -3.000 -2.630 Fa
PPI -3.814 -3.750 -3.000 -2.630 Fa
SR -1.023 -3.750 -3.000 -2.630 APz

D2_SR -5.806 —3.750 -3.000 —2.630 TR
TR 0.877 —3.750 -3.000 —2.630 Pz
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D2_TR -10.493 -3.750 -3.000 -2.630 Pz
SA -1.652 -3.750 -3.000 -2.630 B[
D2_SA —4.553 -3.750 -3.000 -2.630 Fha
CH -1.003 -3.750 -3.000 -2.630 |
D2_CH —2.658 -3.750 -3.000 -2.630 Fha
TI 4.019 -3.750 -3.000 -2.630 |
D2_TI —6.850 -3.750 -3.000 -2.630 Pz
ER —2.484 -3.750 -3.000 -2.630 B[
D2 _ER -4.680 -3.750 -3.000 -2.630 Fia
EP -3.814 -3.750 —3.000 -2.630 FHa
IA -2.049 -3.750 -3.000 -2.630 |
D2_IA -7.101 -3.750 —3.000 —2.630 TR

22 oy s AR R R ETE R BT A LA ZE 5y P HI ADF R e gi i, MR Rk, A
A E Y5 ADF KIS (E B KT 1% 5%F1 10%Il 5HH, SAEFRURAS, (AESE 250 5 7 £ BT
RA, WA AR5 Sy —Hr g iR .
2.5.2. WEMBETRE

AATER XS IR 12 MR B p By BVAR 8, fEMEBRRRT, TE GG &, H,
TEHE p BEATRIRR, WARIRAN. 25 p KK, WAL B B2 KRR AR, B Sk o B ok i)
BRI 5 p K/, RZEDUE A R B E 2, SR SR R B, A
AR ISR S FE M, BARYE FPE. AIC. HQIC 5 SBIC VUM 5 ik v I ke 5 5 J B 5k p A4

Table 3. Industrial structure and VAR lag choice of digital economy
= 3. U EMSHFEF VAR BEEIEE

Lag LogL LR FPE AIC sC HQ
0 22.3624 NA 1.0E-12 —2.05575 ~1.66463 -2.13614
1 1469.07 0 5.E-102" —212.165 —208.254 —212.969
2 401351 0 NA -599.464" -594.379" —600.509"
3 3976.42 0 NA —593.757 -588.673 ~594.802
4 3921.42 NA NA ~585.32 -580.235 ~586.365

e 3 45, HIH T FPE. AIC. SC F1 HQ ¥ )5 5 Mg it&, SC. AIC F1 HQ JE N A
R ECH 2, FRE JRIA NS G ECA 1, ASCAEIGIERE SC. AIC A1 HQ R UG J7 v, i i Je
o2, BIP=2, J{ILEHS 2 B BVAR #%,

2.5.3. £#F MCMC HEER) BVAR HESHfA

TS 2 )RR S 50 o A, B AT R LSRG A S B LT o B A . TR
2 XEAKEI S o /7 EI, RONZSHATDOES B GRIEE E, —BER T a =1, %S
RN B 50 73 A, 2 JEiaFHl MH SVERS £ FLB0VE BT 5 B s B AR (AR i A ) el B AR
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TEX SR EHEAT p IRE BVABRAE 2 5, fTULESIRELRSE w. R5, FIH MH 853253 B
RGBS HORAT /7 2P, 153 ERINE 650040, iy BVAR BB R G 55 Ba il [mIRT, Ry
THEZBESHE T LR Am, BFHCHFEARRSE, LT lambda. soc. sur 5S4, it
Ak, BRE=ESHME BN 0.55599. 0.42784 Al 1.62139. H: lambda R &k, FUZHERAEE
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Figure 1. Marginal likelihood and hierarchical processing of hyperparameter track-
ing and trajectory plots

B 1. LB EALIRAVE S HER ER AN 25 [E]

PR GRS HNESS, Er A MCMC 750 J5 56 M 46 3 AT T A R 3 45 B AL 1) 2 Bl o
{2, Mz MCMC-BVAR #1538 S8 TH R Wk 4 fos.

Table 4. Estimation results of BVAR model
5% 4. BVAR REUEITER

D2_PPI D2_CPI D2_SR_ D2_TR_ D2_SA D2_CH
D2_PPI (-2) 0.434 0.393 0.031 0.194 —0.032 —0.001
D2_CPI (-2) -0.785 ~0.654 -0.779 -0.214 0.676 0.007
D2_SR (-2) 5.570 ~7.476 0.918 0.564 -0.343 0.672
D2_TR (-2) 9.735 6.743 0.831 0.108 3.543 3.016
D2_SA (-2) ~4.592 ~13.190 0.847 -0.218 0.608 0.699
D2_CH (-2) 0.240 13.557 —0.947 —0.230 -1.265 -1.170
D2_TI (-2) -8.272 3.765 0.672 0.537 -1.109 -0.623
D2_ER (-2) —2.145 0.957 —0.005 0.291 —0.395 —-0.190
D2_IA (-2) 4.048 3.049 -0.335 0.060 0.346 -0.166
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LSS

D2_TI D2_ER D2_IA_
D2_PPI (-2) 0.217 0.123 0.444
D2_CPI (-2) ~0.532 ~0.760 ~0.104
D2_SR (-2) 0.288 -0.925 0.946
D2_TR (-2) ~0.420 0.551 0.412
D2_SA (-2) ~0.706 1.612 0.596
D2_CH (-2) 0.975 -2.321 -0.442
D2 Tl (-2) 0.189 0.213 1.041
D2_ER (-2) 0.291 ~0.868 -0.114
D2_IA (-2) 0.558 0.145 ~0.234

2.6. ZMREIXHIE GRS KRBT 534

ME 2 WA I, 2B RS T 0, R AR RIFFKEHCR, mTUMERN— Al
IR o IS 3 &t XPITRE 4 s T SN M TR B e B AT 17 0, AR (i 7325 68% 1)l 15 X 1] o

2.7. FMEER
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Figure 2. CPI logarithmic residuals
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Figure 3. CPI time series forecast chart
3. CPI B8] 51350 =l
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Figure 4. MCMC-BVAR prediction
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Figure 5. Var prediction
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Figure 6. LSTM prediction
6. LSTM T
Table 5. Comparison of prediction effects of LSTM, VAR and BVAR models
% 5.LSTM, VAR LK BVAR =Fi&E R BTN R T EE
CPI Pl
BVAR VAR LSTM BVAR VAR LSTM
MSE 0.459 0.564 0.623 0.587 0.658 0.83
MAPE 0.49% 0.551% 0.687% 0.68% 0.77% 0.862%
SMAPE 0.65% 0.605% 0.69% 0.691% 0.786% 0.87%
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3. EREEN

W, ASCERT 12 N FEEENETB M EIRIRA R, L& 2008 4F 1 H % 2023 4F 2 AL 182 4
FBEFRAREE, —J7 T, T AR OGBS 2 M 2 Hril B I IR e i e e MR R O 7L, DA SR 2 5 2 B i
AR, XA E CAMT T2 EKFEZET I 5T, fe K% BVAR BLEAR Bl # A
HARBUL TGOS, MRAIZIAEZEEE MRS ERIEIEG, AEEIREET 1R
TALEE, ARYE PR AT SO AN B G AR 4, AR B PR AT S, X Fk AT 7 Rk v 4 4 LA
FERARPR A R, 12 H R TN A A B L () T

HW, BATE CPI 5 PP #WE i &l B K AT 148 xR, Sl & 30T 7 3. DA 5T —
RS R CPI AR A Bl IR K 48 hs, TR T E CPI 5 PPI RIS HIL T JLIRWES, Ll
M CPI £ 5 HE A LIRS B 4B 2 (0 i () s R Ba A . STk, FRATTE CPI A PPI #B4N N 2106 3 7 2K fr i
B, X B8 T AT AV B AN A S T TR AR A AR A AT S R ) T AR

G, HETPRR M EE S B (s IS I A, AR ORI S I B G, ACSCIRYE FPEL AIC,
HQIC 5 SBIC VU 5 ik ) e 5 it 5 M B . AR5 45 B AEAR S AR AT MCMC BB T H 3 H S B
2, A BVAR B8 () S 50347 il 1H LU S MCMC-BVAR #8744,

JE . I E MCMC-BVAR #5281 87 FH T~ Pl ie B B2 K 22 ) SE 7 i, 965 VAR DL LSTM #8
AT EE TSR, W 5 ffisn, MCMC-BVAR RUR BT .

& H
T K 2023 FE R ARFFHIT I H (JDY23032).
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