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Abstract

The Consumer Price Index (CPI) is a macroeconomic index that reflects the price level changes of
consumer goods and services purchased by urban and rural residents. In this paper, the monthly
CPI data of Shanxi Province from January 2016 to December 2022 were selected, and the SARIMA
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model was established by using R software for time series analysis. It is tested that the fitting ef-
fect of ARIMA(0,1,1)%(0,1,1)12 model is good. Using this model to forecast the CPI of Shanxi Prov-
ince in the next year, it is found that the data trend is stable.
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1. 5|

J& B AN A TR B (TR CPI) 2 S ik — i I H P 3 2 i DR T ) ST A= ¥ 28 ot A0 IR 55 101 B 1A A 22 5
TS RIRE B2 R RE R i, FH R e e J IR 5 e ) I 30 9% 7 ot S IR 25 I M A 7K~ I A2 B A% L . CPI 2 5 Fid 1%
JEMK I — AN EZE SR AR, CPI 1K o] ATE—/KF L it @ T K i ™ AR . 4 CPI (3K B ik
3%}, BERT LA KA T B i s T4 CPI S IE FE R I S50, A RA: T JEH M B 18 5 K -

TR 223 BT [P AR AL CPI EAT I e AR /D 3. 72755 (2013) [1]5: T R = A0 B vE 44
2001 4F 1 H % 2012 4F 12 H 144 D) CPI 48 247 SEuE o A, R AL BRPE 4 2013 424 H
CPI BEAT TR . #51(2016 4F) [2]#E4EF E 2010 4F 1 H % 2015 4 6 J CPI A FE ¥R T ARIMA FiAY,
X} 2015 4R AR FRE ) CPI s 247 P A F64% A 1HE4H (2017 4F) [3]3&HX 1 2009 4F 1 H % 2017 4F 4
H CPI B [E) 7 50504, K FH ISR 550 40 A i 515, W5 gk A7 Ab B2 . ADF K336 56 7753 i CPI 7 41
fiE, EFE ARIMA BRI E 1) CPI HdE b AT @A Tl , 45 4 2017 4 5 H CPI 8%k 101.8%, TiitiE
TRRZRK IR AN o {5 FURIAE 3, 52(2018 4F) [41EFF 2012 4 1 H % 2017 4F 2 AW H FERILLEHE, 27 ARIMA
TR T 2R SR By S = DR 1T 30k 11 Je R 2R A 4R i AT Pl . 5= B AR (2018 4F) [51FIH 2012 4F 1 H #|
2017 4F 8 A H 4 E JE M ks 185k, R R B4 forecast £25 1 ) auto.arima BEEAT T &%
fE ARIMA BB R ARG S SR BT . PRAy 4 (2019) [6]4h4H 1 CPI LA (5 S, 0 #r 1
FHEHMRS, FEMNFERCT CPI[ELLAT CPI BRL 1 fi 1271 TR 35 100 (1) 73 LA K ARIMA 155584 1
EBLS T, BT R RPLE AN G R . T ET R AZIET (2020 4F) [71RH R B4R 2001 4 #2017
FEIRIE CPI A H B B0 HEAT Ab B0 M, I 2 57 ARIMA BEZUSE CPI A Skl #4247 Tl . B4E 57 (2020)
[BIRH THF &/ — it S MAE BUE REUEFATH S, $HAGHE REOEE T HA BT,
FEXF 2019 4 4 H #2020 45 1 H WVLFEE CPI /T HIME AT W . £565(2022) [9] LAYL 544 H B CPI [F] LL £k
PR TS, 35T SARIMA Fl BP #1245 W2 # ST AN [FIB A EAT LU e U AR AR Y, B, IR
FEANE 2022 4F 1 H %2 6 HIVLI5R4 CP1 &R #E4T 1 iUl - E3R 2 (2022) [10]7 1 X% CPI it 4 v () Tt
BT A ARE(PP)IE MR &, A8 F Y A AE AR B i) =5 PR 22 23 B Bl E R 3 PR, IR SARIMAX
A5 T R & B S iR (EEMD) R R K B I 12 4% (LSTM) B B TR &, 4R H
SARIAMX-EEMD-LSTM VAR 4T CPI1 HI TG .

L P2 2 T B AR AR R I, F I CPI H dk A7 I 18] 7 51 23 i AT S A SE B (B . TR~ AR
JF5, BT R A B TE] 7 AR RS H 0BT, ARIMA R F ARG I J S TSR . 2 W% R B, CPI Uk 7
BIEA RN, 25 BE FEATE ARIMA A 1L P48 CPI LA AR AT . A SCERUL 548 2016
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1 A% 2022 4F 12 g CPI H EE%dE, FIH R 3K 4F, #57 SARIMA B HEAT 0 fr 510, -5 AR O
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2. IEip R

2.1. $5FRiEEL

JiE: B Bl ks 5 A X T S ROV S A i ORI A B S AR AT SR B I R T S 4 2R
B Z AR RO DO AN BT B it (0 2 B A0 4 R IR 55 T A A% A2 B I 2 Ji RSB AR 9% 2 5 H D e iR
BEo it A N:
CPI :ixloO%
P

Hodr Py — 4 B 2 RS S 1% IS T S BN Py — 2ELIE 8 RS S A SR IR T SR N
2.2. SARIMA &5

2.2.1. BRBEN
SARIMA B Aa e SR : 47 51 BAG A DG I, 88 m] LA FAIRBY ARIMA(p, ) B E2 L 24

FPHV RN, I HZRN N AR B ik B A G PERE, 3R A DG w] A DA AP O B 1)

ARIMA(P,D,Q)s BEAYFEIL . W T FLIAAH SCHE AN Z= 5 8 2 Al LA AR C R, B UG A s Br B

ARIMA(p,d,q)x(P,D,Q)s, FH & AR I F[11]:

o ©(B)O,(B

P95 = (2105 (8)

(B)®s(B)

gt
v eh
©¢(B)=1-6,B° —---—6,B%, @ (B)=1-¢B°—---—¢,B™

7£ ARIMA(p,d,q)%(P,D,Q)s #1, AR FixHIEIH; p N HE EIHLE: MA FR#3) V1 d AR E 7
FIAE N PR 5 BT s B 220 0B, g RSB [12] [13].

222 BHEPHREURY
JFABBEAN 2 AR B 73 0 A

Hyip=p,=w=p, =0 vs H:ZDHFEEREAp 20 Ym>Lk<m
BALR S Se i 5y LB(Ljung — Box) :
LB=n(n+2)Y. kk~;(2(m) vm>0
n_

PRI 1) S 2 A 06 RV AR P 2 Py B BEAT MR A G ARG, WSRAES BB T, FM ARG St
THER) p (AR Z HAHGE ST 8N T 0,05, A LUANRAMUA BRI ZE 7 A8 T AR A A 740, Bl
MEBRMEE; k2, ZMERMALRE, &Figbi.

3. SGESH
3.1. BiERKIR

ASCiREL 2016 4 1 H~2022 4 12 A iL7§4 CPI (LA =100)A EHHE, LI R EdEYRIETEER St
J&, W 1 PR,
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Table 1. Monthly CPI data of Shanxi Province from January 2016 to December 2022
= 1.2016 £ 1 §~2022 4£ 12 BLLTEE CPI AEHIE

F£H 2016 2017 2018 2019 2020 2021 2022
1H 100.5 101.3 100.5 100.3 102.0 101.4 100.6
2 A 101.5 99.6 101 100.8 100.5 100.3 100.5
3A 99.3 99.9 99.1 100 99.2 99.5 100.2
4 H 99.3 99.9 99.7 99.9 99.0 99.4 100.5
5H 99.7 99.6 99.8 99.9 99.6 100.0 99.8
6 H 99.6 99.5 99.7 99.5 99.9 99.3 99.7
7H 99.7 99.8 100 100.2 100.2 100.1 100.3
8 H 100.0 100.6 100.8 100.2 100.3 100.1 99.8
9H 101.3 100.7 101.7 1015 100.5 100.2 100.4
10 A 99.7 99.9 100.0 101.0 99.5 100.9 100.1
11 A 100.4 100.3 99.9 100.4 99.7 100.4 100.0
12 A 100.2 100.3 99.9 99.9 100.9 99.8 100.1

3.2. FHIERLLE

FilvE4s 2016 F£~2022 4F CPI AEHIHE SN R B4, £w|H L4 2016 F£~2022 4 H & CPI i+
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Figure 1. CPI time series graph
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Figure 2. Monthly 1-order 12-step difference timing chart of CPI in Shanxi
Province from 2016 to 2022

& 2. LLi7EE 2016~2022 &£ CPI BEHIE 1 M 12 SE NI FE

Table 2. Stationary test of sequence after 1 order 12 step difference
= 2.1 12 BESRFHINTFRMERE

oI T (8] A 45 44 BIEBIE B 45 Gip <EZAENEESY S
lag ADF p 18 lag ADF p 1 lag ADF p {H
1 0 -13.61 0.01 0 -13.51 0.01 0 —13.42 0.01
2 1 -9.90 0.01 1 -9.82 0.01 1 -9.73 0.01
3 2 —8.28 0.01 2 —8.22 0.01 2 -8.14 0.01
4 3 —-7.16 0.01 3 -7.11 0.01 3 —=7.05 0.01

A 2 BREIRSS R AT DA Y, =R i S ARG IS 2 p {23/ T- 0,05, IRk 48 SRR, it
AR ISR I

3.4. REEH

AR PE R IO W] 0, AERREE L) SARIMA B d = 1, O 7 #5E H & A5 p AA2 812 1H]
AT g, fE R BRI 1B 12 222200 5 Fe A B AR SC IR AR L an e 3 .
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Figure 3. ACF and PACF of the sequence after 1 order 12 step difference
3. 1M 12 HEFFINEHEXEFEEHEXE

DOI: 10.12677/5a.2023.123074 701 G2 55 F


https://doi.org/10.12677/sa.2023.123074

KR 2%

WS L 12 0 2247 J5 1) B AH G B BRI A DG R, E ARG LS4, i ARG IR 2 B 5 4
Hep BRI 04 10 2, q BMERT LR 04 1. WIBLATRIE, kES¥p=0.d=1. q=1, P=0. D=
1. Q=18p=0.d=1. q=1. P=2. D=0. Q =0, #H)o i/ IMzZ 21 | e 15 3 (A 7 .
ARIMA(0,1,1)%(0,1,1)1, 1 ARIMA(0,1,1)%(2,0,0)12-

3.5. S# bt

B e e G, FIAH R A arima & 506 K 502 1. A ARIMA(0,1,1)%(0,1,1)5, A
ARIMA(0,1,1)%(2,0,0)1, IS HUfl TH4E Ban ~ 3£ 3 Fk 4 fios.

Table 3. ARIMA(0,1,1)x(0,1,1),, parameter estimation results
% 3. ARIMA(0,1,1)x(0,1, 1)1, IS Hfif 45 R

mal smal
SR AN THE -1.0000 -0.9991
FRuEZE 0.0844 0.3816

Table 4. ARIMA(0,1,1)%(2,0,0),, parameter estimation results
% 4. ARIMA(0.L1)x(2.0,0)1, S B 1H 4R

mal sarl sar2
ZHUGTHE -1.000 0.2551 0.3812
FrUEZE 0.023 0.0992 0.1091

3.6. HRESHT

36.1 RENRZMHERE
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Figure 4. Diagnostics of the residuals from ARIMA(0,1,1)x(0,1,1)1,
4. ARIMA(0,1,1)x(0,1,1), K952 ZHI IS T
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Figure 5. Diagnostics of the residuals from ARIMA(0,1,1)x(2,0,0)1,
5. ARIMA(0,1,1)%(2,0,0)1, 95 E RIS

DOI: 10.12677/sa.2023.123074 702 St 5N


https://doi.org/10.12677/sa.2023.123074

KR 25

M 4. 5] 5 B LAE H & B EIR R AR ARIMA(0,1,1)%(0,1,1)1, F1 ARIMA(0,1,1)%(2,0,0):, 5% 2 541 £
A A I ge it B p KT 0.05, #5325 EE, AT LLACNIX NS FI5% 2 7 51 8 1 A W = P
b, RIS BT
36.2. BHMEZHRIE

P _E 3 R R 7R S 2 PR ARG 36 7 0 L R AR L e BRI T S B B B ARG, AR S B T AN LA A
R R A R B S AR S B THE S R T e haEZ, BRI Bl AN AR S50 B E %,
AT EHAT AR -

3.7. =&ML

2 AR R 1) S5 2 RS G DL K 25 B S 2 A 8 A & S 1 AR TR 40 51 o ARIMA(0,1,1)%(0,1,1)1, A1

ARIMA(0,1,1)%(2,0,0)1, 8L AIC 7 IS PR AN AU i A I 8 . AHOCEAR W R 35 5 s

Table 5. AIC comparison of the model
= 5. KA AIC EEER

ARIMA(0,1,1)%(0,1,1)1, ARIMA(0,1,1)%(2,0,0)1,
AIC 120.7 139.63

R AIC #EM, EFREBER DI RAMM A A, mE 5 nf fA
ARIMA(0,1,1)%(0,1,1), ] AIC BREUME ZLOL T4 5 — ANBEAY, (R A FRAT 1% % ARIMA(0,1,1)%(0,1,1) 1,
VEN TR o

LA ARIMA(0,1,1)%(0,1,1) 1 By

X, = Xg + %o + Xz + & — &4 —0.9991¢,_, +0.9991¢, ,,

3.8. AT

iz AR I ARIMA(0,1,1)%(0,1,1), #754, Xhiliv§4y 2023 4F 1~3 H A CPI HdEdk 47 i, st
TME 5 B M a, B HTER R, R %E 6 . MWTRIHER R RE, AR TS & e, W
MilEve i

Table 6. Comparison of the predicted and true monthly CPI in Shanxi Province from January 2023 to March 2023
7% 6.2023 £F 1 A~2023 £ 3 A LA & A& CPI FUl{ES ESLEXTEE

fiet TRE HEfE TR
2023.01 100.96195 100.6 99.64150%
2023.02 100.61910 99.4 98.78840%
2023.03 99.61910 99.7 99.91879%

XFUvEE A B CPI $dfa A S adAT H0I,  FL [X 18]y 2023 4 4~12 H, 45 RUNE 7 s

Table 7. Forecasting for monthly CPI of Shanxi Province from April to December 2019
2 7.2019 £ 4~12 BlLFEE A E CPI FUll{E

At 4 H 5H 6 H 7H 8 H 9 H 10 H 11 H 12 A
WP 99.69053 99.79053 99.61910 100.06195 100.27624 100.91909 100.17624 100.17624 100.17622
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Figure 6. Twelve month forecast using the ARIMA(0,1,1)x(0,1,1);,
model on the dataset of CPI in Shanxi Province
E 6. £A ARIMA(0,1,1)x(0,1,1),, #HEIXFLLFE CPI HIEHY 12
A B
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ARSCEH TIPS A 2016 4F 1 H & 2022 4R 12 H HFE CPI #df, 257133 ARIMA(0,1,1)x(0,1,1),,
BAGRIL G 1% H S CPI AR AR 2B . Heds, 2T IeAiAY%T 2023 4 1 H 3 2023 4F 3 HILPEA I H
& CPI i HEAT T, PO AR R oG8 I AR T H 1 L 48 2023 41 CPI AR SKE A

S e 1S, LA R R —ENE CPI AR SRR N TR, WEh A K. iz R LS
BARFEELARFE VAR, U RRARGE o [FII B — 20 W BURF ISR 3 s e B L PE 8 & 5F KB b2
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