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Abstract

This paper studies the change trend of each classified price index of rural CPI from 1998 to 2018,
makes a stepwise regression between the general classification and each classified price index,
constructs a multiple linear regression relationship model between dependent variables and in-
dependent variables, establishes an MLR model by using the stepwise regression method, obtains
the classified price index affecting rural CPI, and determines its correlation variables. In order to
further optimize the correlation coefficient and make the prediction effect of the model more con-
sistent, the GM(1,N) model is further constructed for prediction; Then the data is smoothed, the
background value of the original model is optimized based on the analysis of the structural form of
the background value of the original model, the background value of GM(1,N) model is reconstructed,
and the improved grey GM(1,N) model is proposed. Through operation and model comparative
analysis, it is found that the improved model can effectively improve the prediction accuracy and
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has strong practicability in rural CPI prediction.
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11 BREEX

K CPI ROFRECA £kl S A SOl IE IR, BRI T RS ARS8 2 A5 . CPIL AR —
ANEMEAREL,  DUAR 2y B AN 9 AR 5 IR I AR A AME 2T ST A2 A . CPI 52 4 i A 7573 Bt
AR I — A EEE AR, CPI A s I AT LAE — € /K- Lt B B I Ak 1 7™ SRR, CPI LT i BEAR st B
TP OR, WIHATARE, ST AR MBERIARE, Bt CPI UM SR AN
AIFTRE, —f CPI KT 3% IR IA Y R B B IZIK . CPI sy AMN & Ja ISR A= 3 71 R B HL ) f 4, [RIIS
i BERS | R 5 0 4T b i AT P8 e

2R A AR R E R CPI s Wt Fe i, Rl A FEBUIR 3 2 5 M 0 3 AR M Bk
i e T O BR AR B o AL R ZEGE B Hrdk B A 2 CPI 5 %7038 CPI Z [ Ak, & seilid
HIFH SPSS BRI ALK & CPI SR bR . e 5200 518 15 55 7 M AR Btk AT 22 e e k[ A 0 #r .  H
A B AT SE AR MLR, FE SR SR b 57 8 CPIFEHU S AHOGTH 2 i Fa Ui R (0 RS GM(L,3),
S BRI FERE RS AT At s DASEAN R PR Ak P B8l P o R v T GRS B AN E o RIS B Ay =
R TR, B g S SRR

1.2, XEERA

IAERVEZ N AN ETT CPIL RS, XSilE =7t CPI )\ KRE TR 2 R, /i 2R 4m
SERVEIEDN, K R 2R 2 WA 25 S i i, DUREE R S 2 WA R R R [1] . A AT T
S3HT MLR AT GM(L,N)REY [P T 26 8, e S S A AL, AR mT DL BT 75 HE R LR A 4525 CPI AR 3)
XPEL CPI s mtEBL[2]. A FET SARIMA B, FH0J& Rl P s FE 23] 3 25 & LASE STk I
JC, I GGG AL g 2 S AR L, ST TR S S CPI AT A TN A b, L
BN [E R0 732 IR 25 B F 1 [4]

ASCEEM CPl Z T4 FAbr 5 FHF 7T, MR B TR A () 7 VA 7 CPI a5 80 5 43 K48 hr 1A
bk, B MR MLR B LA R 538 2 5 CPI BE M. T GM(LN)BLALLE 235 I
PG T A RN AR 5] [6], ASCZH GM(LN)BAY B — 2 iz H MLR 8 i
D CPI FEEUHIAG B S skt FRIE MO HI GM(LN) B AL HE— 25 5038 T HERf 28, R BGE & 7 CPI
(BT K 4 R B GE R T T,  $RHGE R A CPI I
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JE CPI 5 CPIAFAEMI A, Il @57 2 Ju e PE Rl AT SR € B 7 i AT T2 TR 52 &R
2.1 RBEYT

By = B+ BuXu + BioXe ++ PuXy ~3(1)
Hep, g REFZEM AL BRHARTSHE X0 1 PR,

Table 1. Symbol meaning in the model
=1 REPFSEN

Y1 X11 X12 X13 X14 X15 X16 X17
PRSI LAY RN BN A 3 AT RAAS 8 RN #E YeZx)
CPI A R K& FH b B RS BRT IR 18 FiE(E AN GR O Ja1E

PATIEEL 1998 H-~2016 4F [ H AR BUB R 245, 2017 4£5 2018 S %ds F/E T . FIF SPSS
A, SR Z A AV, RHE 2 F AR /N T 0.05 I3 ABEARY . KT 0.10 I SRR B AL (R0, e ieAs i,
B4

2.2. R¥ CPI #f3R

Table 2. Summary of rural models

F 2 RIERFHE

R R R A R LZRGA RSV IR S
1 0.907 0.823 0.813 1.0537
2 0.944 0.891 0.877 0.8531
3 0.967 0.934 0.921 0.6834

afiME: (%), ST, b.FE: (FE), &WWE, B o TIME: (R, SREE, EE, KEAE
f5; d.NA%. KA CPIL.

AR L3 2 BRI A SR T 5, SHFEM 3, Bl NENIE. EE. SEAIEER, SMx
. e KRB A REETUEAR KT8, X=ABEdt NN, BRGSO R

Table 3. Rural ANOVA table
=3 REBESE

A SEJT A df a5 F BEM
EVE 87.746 1 87.716 72.029 0.000
1 W2 18.875 17 1.110
Mt 106.621 18
EYE 94.977 2 47.488 65.253 0.000
2 W2 11.644 16 0.728
Mt 106.621 18
=119 99.615 3 33.205 71.088 0.000
3 W2 7.006 15 0.467
Mt 106.621 18
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T Z oM 3 R, BAR =M 1 B K, EAR 3 M E RO, 4L,
P = AFARAT CPI I B 2841 7

Table 4. Rural coefficient

4 REREH
- Eltﬁ‘{&m%%& FRAEA R AL T S BEXIN
B FrifE iR Beta TR TR
(HH) 61.085 4.639 13.168 0.000 51.298 70.872
£ i 0.396 0.045 0.907 8.890 0.000 0.302 0.490
(%40 37.824 8.280 4,568 0.000 20.271 55.377
2 B 0.254 0.058 0.581 4391 0.000 0.131 0.377
JEE 0.372 0.118 0.417 3.152 0.006 0.122 0.621
(% #0) 14.985 9.826 1.525 0.148 -5.958 35.928
B i 0.161 0.055 0.369 2.935 0.010 0.044 0.278
JEAE 0.363 0.094 0.407 3.837 0.002 0.161 0.564
A2 3 A A 0.338 0.107 0.303 3.151 0.007 0.109 0.566

IRAEAEAL 3 A5 SR vl 1, B 3AVEEL MM TR RE T ALK, BHHEMELREE. HIK
M4 Beta {E 7] LAAS tH 52 W AT 2L CPI 1) & R S840 9 2 959 4K R JE A1 28 B i MR SR AN A il A A5 28
Ja, MRAER 4 FATAT DU L AR A R TS Ry -

y, =14.985+0.161x,, +0.338x,; +0.363x,,

I B2 Jn MO R AT DA SE— AR CPI #HA7 T, B & il . B S s AEE AL
X, HERAE CPL,

LA 2017 4R AN 2018 E G HER VR N T EE , 15 2017 AETUINME > 102.45, SEE Y 101.3,
AR ZE N 1.352%; 2018 AFEFMIME Y 103.17, SCME Y 102.1, AHXTRZEHN 1.06%; P K i 2 B 48 0HE
HAEHITE 1.2% LA, BRI A ORI

3. #£F GM(N)ERE CPI #f5E
3.1. GM(1,N) iR B ¥ 2 H1 3

GM(L NI R — AN T — R I HL G RGORS A, S ARERT L T RN RG L, B
DL T MR RS S AR RS, S A7 ik 2R G G A ERAE 7
B XU = (X7 (2), X{ (2),++, X4 () FAT AL AR P51
X = (X)X (2),++, X (n)) A FAE RS XD K X[ 1 1-AGO 371,
ZP%X@%L%ﬁﬁ?ﬂﬂWm@&yaﬁNM=iqﬂWm%wm&m%éﬁ%ﬁﬁﬂﬁM@M

IRt i e AR RLL b X (K) ARSI, b SRR, u=[ab,.b, b | FEHIE.

200) X)X [
_70 _x® . X 0
po| 2 ) @) Xy LX) s s et e

2P X0 - xPm] e
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cad? (1) =X (1).

i=2

3.2. GM(L,N)REfE R T CPI FHESCIES 4T

HRYEIZ D B AR AR B CPI 5B SR L o ST ALE G X = AR A B I 2 A 1
WEE R TR THING, WORICELF, A iRZSHIFE 1.05% LN, Ny 7 HER I BR A & CPI, fiifs
R AR, R GM(L3)AL . IRAEZE L AR AR AT K1 GM(L, )7 R 4RI AR B B b R L
EAIBEE X = ME MR X Xor Xoo X 2PAMRERANTE CPIL BRI, fafE. SCEAMESE
(T SR T . S AR RS T S i 1 8 X (O 21 LB M AR R R 51, B

() — (99.0,98.5,99.9,100.8,99.6,101.6,104.8,102.2,105.4,105.4,106 5,
99.7,103.6,105.8,102.5,102.8,101.8,101.3,101.9,101.3,102.1)

-(8"B) "B ,w¥ﬁ@ﬁ

=(96.6,96.0,97.5,99.8,99.3,103.4,111.5,102.5,102.1,113.6,114.0,
100.1,107.5,112.4,104.0,104.9,102.6,102.4,104.0,98.9,98.9,101.1)

1 =(98.8,99.9,102.8,100.3,100.1,101.0,105.8,105.2,104.6,104.4,108.2,
98.5,104.5,105.7,101.9,102.3,101.9,99.7,100.6,102.7102.7,103.3)

Xl(,o) =(95.9,94.5,93.6,98.7,98.2,98.6,99.8,100.3,101.3,100.6,100.7,98.2,
100.3,101.3,100.6,100.1,100.0,98.1,98.9,101.4,101.4,101.8)

AR B R BN, SR GA IR, SRR u R/ A u=(BTB) BTY,
python JEATII S AT B3k — P (45 L. AT RIERERE B AR Y AN A R G =(BTB ) BTY , WIAIE u i
N FRefiE N G =[2.09,0.33,0.94,0.83] AR HY KR T7 R K 2 5K

{3tH 2017 SEFNME Y 101.10, SEFRME A 101.3, AHXF iR 224 0.20%; [ HHAJ 1 2018 4 Fitill {79 103.09,
M SERME Y 102.1, HIXFIRZEN 0.97%; T A P 4FH0d 1R 22 40 {EL AR T I E AR/ N A Y, 0B OR AR
B VAT, AT 6 A S AR B Dk RO 2 1 kP AR

4. GM(1,N)#E R py it
TR KBRS

S GM(LN)BIESEAT 2 T CPI B, T Wi 30 S 8 MR MMM E X R, B EHEN
PR BB R B T BTG B . TR B IR B, o AR A R x4 4% 2
s, SRR, T Seid RN AR I K. DR SR Bl HEAT R 0 SRR AT, i
R AR ) TSRS 2

&W%%E%ﬁ%ﬁ%%§”,Mﬂ$ﬂ%:qmﬁqmmﬁppywqmw»

THHIH: s (s (1),s§°>(2),---,s§ ()) (j—23 n)(k=1,2,---,m)

t?ﬂ ??ﬂ%%%%&@ﬁ s’ (k)/s(

(k)/s\( MﬁTﬁﬂ?ﬂS %g fkﬁm IRE R R AL
g_(k)zmlnAj( )+ pmax Aj (k)
! Aj(k)+ pmax Aj(k)
ﬁ*Aﬂ@:ywwy§$(ﬂ p N HRKL M p <055, BRI EKRIEEE T PR T . T
%ﬂﬁﬁﬂ?ﬂqm5%j4¥fﬂa I RIBE I 9

~3(2)
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Fe3 p B 0.3, JERLIZ A4S 2 AR BAT (A . R, SSEAMEE .
7K = A AR E] CP1 5 s MR I RIRSE 9, O 0.8199, CPI S5 EAERISCHRE v,
0.5895, CPI 542l {5 (I RIKE 7, 79 0.239, /T 0.5, FrBAEE R RIG/HHT L3 A B AE AT S

4.2, BERCTEMATE

HHEH) CPIZ S AN, RS RN, SRAEN B HOR MR E T — S (B E, 117 GM(LN)
FLTIPE b T80 LA 30 P 0 08 P DU 70— R (R PR, B DRI 7E T A K0 A Rl S UL A e S
MOBESR . PRI T SRR T CPI, B SR e 5 1 SR MO A7 AR, A3 5 0 A2 T
BRI P IR

B Q) SO i IR € I FE 4T SIE S 1 B ARMABAE R , X (O A9 Q) el e M b 80 I 1) SO
SEE . A4 T R MO ISRV PR, TN M)A M B e B X0 (k) = Ing(® (k) 2o
QI = (0" (1),6” (2) -+, 0" (K)) 45 A FLAF B AR PE o BB TR J5 A AR , FU 52 i X T
G TR ORI, 45 A A T

4.3 HAEREMRK

S M3 T 2R SRR TR BE 0 B R 2 —, X5 S0 10 O 5 2 (A R T 3%
%, WEBRLE V. ACCEM SO RIS b, S GM(LNYBIITS SE AL i, AT B
EETIN CPI fI4EJE .

SRR T py3f 2% (k) A7 ER, B 29 (k)= X P (k) +(1-7) XY (k-1)

Y y TR ZAL(0 < 7 <1)GM(LNYRETL g 20 (K) 2 5 = 0.5 [N o 24 B U4 40T UMK 2 2
(PRI R IR BN, BME AR 3 /s

1
n

X (k)= X (k)
2 X @ (k)

IEE IR 2 EOR 2 A 1 ARV SR SR A TIOI &5 SRR d s, BOASR . 0 Jas @ A s AT — IRk R
ME&EMﬁﬂ,ﬂ%i%%ﬂ%m%@%%ﬁ@ﬁ,@ﬁ&ﬁﬁ%GM@Mﬁﬂ,*ﬁ%EZ%¢ﬁ
AL Ty« 383t python MR y . 1550685 A /NG ¥ 9 0.09. FIFHRALJE IS SHE RS B
fH, M oK by, b, HI1EH(223.47, 16.34, 212.025) 7 H XY (k +1)

4.4. SEBI5THR

N T FRASCHEER) GM(1, ) R AT CPI Tl (Ll r:, LA 2017, 2018 £ CPI Jufil, K Fiil4s 2R
5B AR A58 GM(13)BARLIEAT XS B, TN A SR AR R ZE 03k 6 .

A= AA(3)

Table 5. Comparison of the analysis results of the rural CP1 model

5= 5. R CPI BRI S HreE R ¥t

‘ MLR % GM(1,3) Mt GM(L,2)
Ay SEE - X - X - .
TRIIE AR ZE TRIIE AR ZE ToE A AEA R 2
2017 £ 101.3 102.45 1.352% 101.10 0.197% 101.104 0.193%
2018 £ 102.1 103.17 1.048% 103.09 0.970% 102.729 0.678%
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oI MLR BEARUAERfE B . SCEANEE X = AR FONRFE CPI 13 Z5Em AR,
BB R Z B TR R B, B GM(L3)REAY, e 5 WK (B RGN G RCREF . TIAH
P2 N BGHE IR FERR R S R e i, TN R Z fe ), BEWIE/NEARAEOLS , HEAT CPI TS, A SC
PR R B AR

GM(1,3) 1A 2 5L Ay«

X (k)+2.002" (k) =0.33X{" (k) +0.94X " (k) +0.93X " (k)

T S AR R AR B (1) 2R O/ T DU S8 &0 RN A TR EO R AL CPI IR B ARG Dt o

Xis Xo» Xg» Xg PHMRFARK L CPI. &AFIE. EE. 2@ AERE 0 R Mk Te%. b R
BT AR S CPL A 2, £ i P R R A A R R, BRI R A AR VE AR, £
7 T AN A G s X =AM AR B A B AR KR DT R EUR &, T R ER A R R AR
A R A8 I AN @ A5 55 5 TH B R R AP A MRV 2, BEEIIRETEA RIGI S bR — D e A g 4

Bk GM(L,2) A 45 5N .

X (k)+228.4721" (k) =16.34X " (k) + 212.025X " (k)

SRR G B 1 A IEAE A, OREE B SR AR RO . R TR REAT TG EAL EE, R AR
ANRAETARRLASA, EREE AT A DTk R B SR v T SR

5. it 5L
5.1. &g

B GM(LN)EALIE T IR (SR FE 04T B g MBI SHEIU, B 1A 5 SERRAE AU A 3L
R TS R EINFE G SERRE L, 7o KA K B R G T 5 B /> TR FE s g, B s aa e 1
BORANE, TOAEA BB A, M TG SHME. XPRA CPI F AR MRS, ASCH M
HGHE ) GM(L NS BB B A TR P[RR TR GM(LN)RERY,  ZERE AR CPI T o B A A i s FH 2k

JEIEX MLR. GM(L,N)AERL K ek i) GM(LN)AE AL o AT e #3 R LR AT AR AR I Kl 28—, 3R
AT I AR AR, VLA R B AR TS AP B SR, RS T7 TH ) S 6 R B A A
CPI jEm BABRHIHESNEH o« eSS 2R AE O¢ R AT LA 8 % 70 B A Fa ot i CPI I 3 841
B, BT b s e TR B R LR AT BRAEVE AR I HESIE F, th R BUR U SR ISR AR B e S 0
JAIATBOREUR] o SR RAT R IR, BU A TR @A e d b RS AR R, RIS R AT &
RIS T7 T IR I B, R SEIUR A BELF b Fe 5% 07

5.2. i

NI Z CPIE S5, I 2 #RREAS B4 (KA e, JATTE BN 2 LA R J LT A T

1) SRR

B AN S BRSO BB T SR EIIO T, FRATTINE 24 55l e ¢ 44 HE B 2 A A RORY S B 9 >
AT i, SEOESE N BORS HE K AR 55 -

2) WEW 2 R R

TIURIREFE, NP 2 ER Sy . ZUE R, HEIF2E LD RIRE, ke NRAEA T .
PAT B Ar H ZE R RIIE AT, EESRALps P KU B, A vE SE by = R BRI, K
SO PRI 2 fs TR, FH IR R RE TR RN ZER KRB AT, @SSRS,
AT WM ANEBOR, KR € SR AR SR S N ORIV [, 2B T R 55 K
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