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Abstract
Regional Consumer price index (CPI) is an important reference index for regional macroeconomic
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analysis and policy designation. There are some differences in CPI in different regions, but there
are few studies on regional CPI at present. Aiming at the CPI time series data of Guizhou Province
and its regions, this paper analyzes the running state of CPI time series of each region in Guizhou
Province by using comparative analysis and clustering method, and popularizes relevant scientific
knowledge. The results show that there are certain differences in the running state of CPI among
different regions in Guizhou Province, and the same trend can be seen from the clustering results.
This provides a theoretical basis for the coordinated development of regional economy and the
formulation of price control policies in Guizhou Province.
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Ji BGVH B i 4% 45 £ (Consumer Price Index, CPI)fEHE — 1 77H 9% 7 i S IR 55 100 H B4 4% AT L2 5E I
[ B A R AR AL AR e AN il BRI AKAR RE T ELARER VY 2% it B IR 55 0 s (A A e 0 S ER A3 7K1 1 52
PREZI . CPI X R B L BOR MK E S, REUTSERZE WM EZ SRR, RIEHIXE “ 5K
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TN S LB R EREE . KA BB DA B 25, BRI RE, R
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R A X PEATA Rk, AR TR T 510 8 A XA B I AT RFSE A e, AT A 53 4 48 22 57 LI SE B
R G, DI, BT S 25 XAk CPL s AT R SEIE 7 4 BURFE SR L X 22 B ah A K a3 5
R RAEEE

AICEERIINT 55 1490 CPUARSKWT FE N A ST 08 AT SRR o 56 2 Ut 1 W7 i R R LA
LB AT 1 R AR TE ST 3. 55 3 A ARIMA BR824 X3k ) CPL s AT IRl
BEAT TS T 28 4 RISy EEE— P 0 1 SN AR & IX I CPL I TR B3 /) o 55 5 Ay
BT TLAS IR SR

2. XEkEEiR

EA RE SRR CPI ZEAT T HHSC AT T ARFEWT T HARECT- B AN ED, AR I 7 T DARH I 3 73 B
PRI, H—RMNENEME K, IEHI 18] 551 Bl s 2] 88765 CPL I PPl gt AT @i tfr, Wit
CPI HIZAT IR AL CPL YT o 28 2 NSRS 5, WFFE CPL BB IR 5 41 B LU 5 -5
P2 [ AL AL AESCHR[2]H, EIRP AR T — S E CPIIN RS T, 4E CPI B4
AR FRINE, DL 36 CPT R EALLEAL.

BEXPER 38, H3LER « SCARB1ZR & LUET AU 1 Hh B 9 3 A H i AP A A e B (0 170/, T 7
S RRIIFE L CPIAFAE —EIFAIE; JEI AR5 7 2R T DU i PR 1525 T 51 N AIME (K1 3R )
PRI 2R SR S P A AR 2R ) DAE— 28 R UE TR I AEA 1 o 3G 7R 55 i RE B[4 150 CPT ) AR i /e T Sl
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PG, R —FETHBRMEM L - KEEIHICIZ(CNN-LSTM)ZRFEM 25 1) CPT TR, Tl 45 SR AH
BT ARG IV EAT BN R 77 HRAR 22 A S 46060 B 43 B A% 22, HL T 45 5 (4 52 [0k J2 1 Pearson A1 5% R0
FRTARG TR ARIIREE (4116 F] BP A2 RZ8 A1 ARMA AR5 B8 [ ) B CPI AT 1 240 #r 5 150,
LG LE SRR BP ML ML VAR BT TRIIRERE . 55— 2RI Fh s AR Bk 20 ms T HAh & pr AR X CPI
TRIA S S .

B3R 2, 2RO AT [S 18 T RRHECGR FE T CPT 52 (1 ) &2 F [ A (VAR)FERL, Xt 7 [E 2000
TEZ 2020 I A) P A EEE AT 1SS T . OB AU R BB HE SR S CPT OGN R, T FLARHE
JBC3E X CPT FSE R LE AT AR, Bl 5 12 TP . K435 [6] 8] FH #h [X 1 3K F5°F- 4y (Purchase Power Parity,
PPP)J7 i AN 1 FRE 31 A48 G0 X 1) J BV 2t X PPP, DA e b X BV ZRAN A /KT ¥ 22 B
A, BT T VAR BEEUHE UL B AT S % &30 CPL HISEm, H AR RIFILEF MR SR
RN THEZE JoE CPLRIER, BRI . BEAIER A7 HE 8 3 ) B 22 A IER AU 50 7 AL i
AR SR SRR [ S P HER N T CPI 52 . H BT 26T CPI BIAR e 90k (0.5 K BE 1y
N HISEI CPT Fa 50wl 7k S 16

g LRTR, HATER CPL I AL V2 RE A O AT TIN5 23 M i CPLIZATI S MR R . (H2, B
FUANIE X 3F CPI B ) 53[5 1 SCHRE D o A SCEE B BB AT R EIE, $&H T A SNAE R & X
B CPI B} [P B & W 5 R M iiE.
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Figure 1. Time series chart of monthly year-on-year CPI in Guizhou Province and its regions
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4.1. &XiE CPI B I EiEMRE

WL ATEAE S A % XI5 CPI (I Pk 3 kBRI, (E A X B BEAh, I e FEI 7 B
AR o RERUES X IR CPL I 728 R A B0 1 o] S, ANSCR A 1 DU R FRAL AR A 56 77 7% : ADF
6. PP K4, KPSS K45 DFGLS K%, i, ADF ki, PP A&3H1 DFGLS #6560 (1 S 5 B3 M 17
10 S AR (R B0 51 A PR 51, T KPSS K3 16 J5E 5 2 AR 1776 B B R B P 2 39 P R 1)
It (B AG 56 35 (3 FH 3K A Python 3.9 SEHL. [BRIGZE FANE | FiR. R FTA KL 45 R I8 REBA
W8 N AR (trend = '¢') HLN 5% 2 /K T it

Table 1. The stability test results of CPI time series in Guizhou Province and other regions

F 1. RNEREXE CPI R FHFER MR R

ADF K5 1) P {8 PPt % 1) P 1H KPSS #4147 P (A DFGLS #3611 P &
BERAT 0.164 0.114 0.267 0.021
Va¥: ¥ St 0.089 0.081 0.271 0.029
S 3'Qii] 0.443 0.188 0.053 0.137
2T 0.089 0.238 0.304 0.010
BBy 0.044 0.277 0.147 0.003
HAA=Th 0.394 0.260 0.220 0.133
2 7 e 0.324 0.184 0.357 0.076
EF N 0.213 0.343 0.277 0.035
R 0.495 0.335 0.229 0.112
B 0.436 0.287 0.261 0.088

EAR KPSS f 36 7E T E X4 P AE KT 0.05, RIHTEZ T EHMHEACE T BiEE#ER R, BISA CPI
B3 255 FFa ). b4, DFGLS MR 7ESPHT  /SNEKTT . ZRnT. SR AR RN 5 A X P
{H R AN CPI B 2 55 FFa ). {HA2, PP RIGHITERTA XIFH ) P EIEL T R R %, RHS
/N CPI A 4B R . 1 HLER T 2148, ADF #5678 HAR I 5 1) P AE 3R BHAR B Y CPI B 3 2 3EF
e, A4h, BEZEEN LS X FF S BB R A SNEKTTAEET ) CPI T4 &b
Btain T PRa), 18T ST ANES B M CPI 541 S AR X L B AN T2 f)

4.2. &XiE CPI R FHWFEPHHRE

HIXIEH CPI B FFik vl BEAEEZ= T, TR B —20%T %% CPI B FF I AL TR 06 . SN SR AT
A, S 2SR 2 AR Y S A T AR T . BT A 2 E T DA E UL 4% X 3k CPI R
FREFAAETTE. ik, FIME LHE XA CPI A FA R B HZEWYERE, XM
4.3 Fifdi A auto arima H 3) TR 45 F iP5 23— D IE . st A ) CPI A PRI ZE B 2 B
A OB 4 CPI N FHETTHE.

4.3. X1 CPI B FFM ARIMA =5

G 4.1 5 4.2 53458, % X CPIL I 7 & H T B B AR318 3°F35 8528 (A utoregressive
Integrated Moving Average Model, ARIMA)#BHAT 734, 1 HEEENZEA i g, NREN AR
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Figure 2. CPI seasonal map of Guizhou Province

[ 2. SRMEH CPIETI1EE

BT X 38 CPI B 7 AEAS [ AR PR R A 30 BE V8 T S AN 7] 1 25 SR DL Skt S BT A7 CPI B 5 A
FIEPERE, A SCd A Python fY25 =51 pmdarima 2.0.2 HiA 1 f¢) auto_arima R U6 2% [X 48, CPI B K
ARIMA BRI ZHAT BB, R AIC HRANN S5, SRR 5K CPL I 7 15 5 BI7E Nl
REE, HAeNERRIIZREEE. %Xk CPI I FFH) ARIMA A8 & 45 B in 2 2 Fiw.

Table 2. ARIMA(p,d,q) model of CPI time series for each region in Guizhou Province
# 2. BMNE X CPIBFH ARIMA (p,d,g)fER

p d q AIC

pittEhn) 1 0 0 135.2110
NBEK T 2 0 0 136.9980
L 3'Qi} 1 2 0 126.2090
BT 1 0 1 110.5350
E) 1 0 1 102.7620
BT 5 2 0 107.9090
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Continued
B Tu N 1 2 0 127.5080
B AR 1 0 2 117.3030
BRI 2 2 1 129.0520
FTME 5 3 0 133.0640

4.4. X5 CPI B A ARIMA =BT

MFE 2 AT A, & X CPI ) ARIMA B[] AIC fHAAE—E M ZE S, AIC HEARA & YT,
B R ANEIK AT 4> A 3.3 SRS 15 31 ARIMA BRI 5 5 BAM CPL AT Fil, -5 k4 11
SERAT X U P AR 2 . S XK N &S R a2 3 s

Table 3. Forecast results of ARIMA(p,d,q) model for CPI time series in each region of Guizhou Province
3. MBS CPIFFH ARIMA (p.d, R BTN EE R

2021-8 2021-9 2021-10 2021-11 2021-12 RS OE O E
FPET 101.1118 101.2053 101.2836 101.3491 101.4040 0.6911
AR 100.1583 100.5012 100.7962 101.0206 101.1828 0.5251
L) 100.2837 100.3830 100.5211 100.6414 100.7698 0.6069
4 ki 100.2456 100.4618 100.6367 100.7782 100.8927 0.4346
BB T 99.8311 100.1785 100.4612 100.6913 100.8786 0.4671
A= T 100.3771 100.4183 100.2750 100.1783 100.0095 0.5602
BTG R 100.3545 100.3297 100.2955 100.2656 100.2338 0.4961
IR M 99.6675 99.7293 100.0069 100.2303 100.4100 0.3167
Eae Pl 100.2456 100.4618 100.6367 100.7782 100.8927 0.6580
NG 100.3737 100.4946 100.4187 100.2971 100.0623 0.7255

5. &XIEH CP1 R FRIEX S

TIEEE 4 AT BN S X CPL I R B AT LG 2 bT o FRATTAR A5 X 45 CPI s 37 7 AH [ it 2 A
PR N A3 2R B A AUL A A2 DA K Tt 45 A AE — € IR 22 57

ARATAE SRR TTVEN % XK CPL I it — B AT 04 . ZERF SRR EETT, E e MHREN B
o AL H 12K CPL NP IBI AR R G IR —2H . B MHIROC R/ AR 1 I E 7 501
TE R, #8717 I8 8] 47 IR AR ST RFAGE W) ARG [F] — % PN A AR RN 1) 3 70 KAl 1 A1 4 P SR RFAE
XA P A BRI B B . IR A R A R E R A e DM RF SIS AN
X=(X, X, X,), Hh& i METFIN X, =(X,, X, X)) TN i ANERFEAIRKE . REH
PRARAE n AN F AR R C = {C,,C,,e, G} (k< n) o TETRRHATHIRSEMIARHEA . RSB DS MR
JETHI P RGBSR R A st T MEE V2 J2 T SR 5 (0 8 o P 2 58 e

5.1. CPI Ff B9 DTW BESE

ST i R 1) R 1 2 T (R AR A B kot B T 3R A7 43 28, 7 R i (] 7 41 2 (R PR BE S o Bl S T[]
}I#(Dynamic Time Warping, DTW)7E 5 2 48 H 38 5 AE i 18] 77 41 2 6] R &5 0 & 5 v . e s
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RIFER B WA 18] Fp 1) 8] B e et 55 o A I IA) PR AR B, Bt Fo Vi R P A0 A < it
AR ARAS I B AT A R AL IR ADURAR, - AT #5 K PR SE i/ Bk ) i 7 A0 2K LR RE IR, PRLUEARAS 1) 2 1
RIH], GFEEE T FHURHL HLE AL HIEMEE 5,

DTW [ 5 A ARG IR AR o AR 245 E PRSI 18] 741 «
sz]’XZ’”.’xi"”’x‘X" (2)
Y:ylzyza‘”)yia’uay‘y‘ ’ (3)
EATAR B A | X| R Y| o & BT — %R AN
P=pipyssbist s Py “)

Horh KRR A, B max (| X, |Y]) < K <|X|+|Y] B RRAE P A SR kA TC K py = (P — Pra) -
Ht py KRB EFPI ARG, p, ZKREREFIIK—NRG . 2R

a) p=(L1), e =(|XL.[Y]) s

b) & p,=(i./) Hpy=(i"J"), Mi<i'<i+l,j<j' <j+1.

P RURE B A2 I P b e o SO RS B AR AR 2 . IR R AR P IR B 4 X

K

Dist(P):ZDist(pk): (pk1 — P> )2 ) (5)

k=1 k=1
FA B/ INBE B B R PR N I I B Bk 4%, BN P R4, BEIRIFRS) X 55 Y Z A1 ROBE B4 E U
A AR EE B, B
DTW (X.Y) = Dist(P") (6)
I NS RNTNERT LR B X 5 Y Z R A, DSAS e BB S . AU S
BR[ 101742 H 1) FastDTW SHESRTG 54 & X 38, CPI W71 DTW FE B HE PR U R 3 4.

Table 4. DTW distance matrix of CPI time series in Guizhou Province

4. BNE&XE CPI BFER DTW IEE4EE
SRR NEDKT X zIEW BT s BEmM BAREM B

BERHT 0 33.6556  31.0318 267215 33.6140 24.6579  23.9946 31.0869  27.8917

NHEIKT 0 20.5338  28.1068  29.3443  34.6049  22.0370 352029  30.2970
58] 0 33.0809 262316 34.2636  33.3610 39.3726  30.2969
2 T 0 247544 259480 233777  28.8696  23.1760
Bey T 0 403020  22.5019 28.0155  25.2837
) 0 26.0256 42.1436  27.3365

Brar M 0 32.0028  22.0140

EE N 0 22.9511
B mg 0

5.2. EF DTW EEHBRBRABRBRGZE

FEEPANEAIE S TEAIRE, Bl NEE . RIS, TR, fhOEE. KPR,
BT MR B A . A ARSI 4 vh & X 4 CPI I 2 18] ) DTW BE 402 5, 18 Ward J735:534T
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Figure 3. The cluster tree of CPI time series of each region in Guizhou Province
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