Advances in Applied Mathematics M %223, 2023, 12(4), 1510-1525 Hans )0
Published Online April 2023 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.124157

ZEAE MBI EN X X R R RS

R
ZEMERFEST SHFEER, = BY

ks H . 20233 H13H: FHHEM: 2023%4H9H; KAAHM: 2023F4H19H

HE

AXFEET1991~202 1 FE A MBI EW L EESIE, KH RstudioK 43T 947, ST IABUSONFI A B
X HFEFIET =M =S B R R FRIERENE R FS], Bl R Rz A BN B
FEKHSERR, MECMER N RGBS EAEE, GrangerFERXARK SR EARMBSL
HEMBURA R ZAREE . BERTERKRFMEY, WRAICE BENSHMERRNEZEE Y
BHAEBAKARIMAIER, B3R RVBHERAEEARIMA(L, 2, 0), FNM#EH2015~20214EH)
A MBIER AL E LA SHEANAETHER, BHERTEFHiEERAN2.9588%, ANE
TR BN AR . B AN Z R4 2022~2029FE MBI R BT, TR

AR B E S RESE
XK ia

BT, HhEERLK, ECMER, GrangerX ML, ARIMAEZE

Research on the Relationship between
Revenue and Expenditure of Fiscal Budget in
Yunnan Province and Its Forecast

Chao Yang

School of Statistics and Mathematics, Yunnan University of Finance and Economics, Kunming Yunnan

Received: Mar. 13”’, 2023; accepted: Apr. 9th, 2023; published: Apr. 19th, 2023

Abstract

Based on the annual data of fiscal budget revenue and expenditure of Yunnan Province from 1991
to 2021, this paper uses Rstudio software to analyze, and obtains two stationary non-random time
series after the second-order difference of fiscal revenue and fiscal expenditure series. Through
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the cointegration test, it is found that there is a long-term equilibrium relationship between fiscal
revenue and fiscal expenditure of Yunnan Province, while the ECM model shows that its short-
term fluctuation has no significant impact, Granger causality test results show that fiscal expendi-
ture is the Granger cause of fiscal revenue. Then through the identification and ranking of the
model, compare the ARIMA model of the best fiscal budget revenue of Yunnan Province fitted by
AIC information criteria, and get the best fiscal budget revenue model ARIMA(1, 2, 0). At the same
time, compare the real value of the fiscal budget revenue data of Yunnan Province from 2015 to
2021 with the model fitting value, and get the average error rate of the model fitting is 2.9588%,
and think that the short-term prediction effect of the model is ideal. Finally, the model is used to
forecast the fiscal budget revenue of Yunnan Province from 2022 to 2029, and the forecast results
can provide a reference for fiscal budget preparation.

Keywords

Fiscal Revenue and Expenditure, Cointegration Test, ECM Model, Granger Ausality Test, ARIMA
Model

Copyright © 2023 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. 5|8

BRI B, 2 [ SR B R RN B 2 S0k . KA BLR, BRSO R R AE N BUN A [ BB 5%
SEIER R, — B ENIT AL, BERTPN “HRRIRIR” , HT7 — A LRSS 4 3 A
R FE A B 255 22 by N IR R, JCHE 2020 45 DR e it 28 Be 1% 1) b o, TSGR
52 G R EAE UK AL BLAh, BRSSO R B TR S R S A IR AR RO . AR E T,
X AR SR JEE (1 IV S S REAT WA TN - PR Tl R S o LA B 2 S AR S DA R W B e 4 3
SN SE O 18] Py B0 3 B SRR A AT 08, IR B Z A OR &R, FF P AR SR S 42
s D9 AT BECTRUSRE A 25 M0 B g 1 PR T 58, SRBMRON TR R 20 RV E ) FIUMI IR 64, O3B0 il ST 4
JE WA BT ML S O AR R

2. XHERER
2.1. MBI X BMR

KT W B R RGBT IT, TR A b2 200 AN [3] [ S X0 I B S Ok RIEAT 1 SSEWE AT, (HAFH
EERAFAER R e, BT T DISGE 3 BLSCE W WO IAE SRS 4y B DY R B iR i it [ 1], BASCE
AR AR TR W BOSN T BT BOCH A8k . Friedman (1978)IA4, BN 1978 44 5 BOEURF 3 H [R] ) AR
1k[2]. Buchanan 1 Wagner (1977)t 3R BN $5E W B H UL, AR I BOSON 5 300 B
(AR A& IR R [3]: Darrat (1998) W% = B H W BSOSO EAT 18T, R I I BN 1 e B S Hi 4]
PASC R BN, SCHAENRCC R R 1 S AL . A2 S (2014) I A I OIS R B 1) 7 47 5040 5
T E B SR RIFEATHEIT, INAMBEHHESN I BUN K [5]: BT IESE016)B 7T T BUM Y SE
MHERTFR G FR, R I B BUM SCH S BURF RN IR E IR BNPE (6] WO IR R 2 P8 BUR I TR RS
WA AL, WSS EARSE, AAAEXUA RIS K R . Manage Fil Marlow (1986)%F 3 [ Il Ui S
REZMATSHER T, 13 I BUSCCAFAE FPYE[ 7] £57 B4 (2015)12 A Granger K AT I0 A X il 4% % 1) &

DOI: 10.12677/aam.2023.124157 1511 A H ik


https://doi.org/10.12677/aam.2023.124157
http://creativecommons.org/licenses/by/4.0/

Wit

R ZE NG TE AR 8 16 I IR A7 () B 75 A RRAE EAT 1 SR 9, W e R IR O BT B 4 A S A AP AR
vt H B A RRELE[8] 0 S or B 2 R IBUR IV B S 2 TB] 2 A BN, AAEAERI R K R o Furstenberg
Z5(1986) 2257 VAR BEAY, 3 i Jik i) 1 R 070 Ar 5 [ R BESCRT I BB H 2 TRI R SR 2R NI B e
2 B B b () 235 5 [9]. Korena Al Stiassnyb (1998)22:#i] T VAR A AU N () fhk v B AATIEE 2 T i 52 T
B S H 2 B O &R, W S S B S SR . B E 2 2 R R [10],

i EATDLE, DURME R & B #A SSUE BT o 2 ik . jeA, EF TR, R X 1
WS R R WA — AR, AN [E]IS [E] X[ OSSR R T 22 7. Li (2001)F) H B8 8L o317 1
H 1950 42 A [ U OB 5, DA AS R 3 o [ A B0 S O RASTR], 43 0 455 I IS Hh e T s
NI B S AR AR F PR R BGE 11 D25 E(2008)WF 7t T 3 [ M 5 I BOis S 96 2, 45 1 A T3] B 353 i e i
ST R T R ARG 2R OIS S BT T S U BN B B — 3 KB A 12

2.2. MBS TR 52

] P A1 23 56 T 0P BSOS PR T 7, 42230 456 P T ASE 284 3= T2 W] 43 g B 1) 3 470 A 2 AR = B [ 47 A
AP . Duncan 55(1993)3i2 I Stk i DU i iy 1] 157 270455 58 Tt by 75 BURF RSSO, R I/ B[] 5 31 e
FEREFE m TR [ 13]. BRETZE(2014)fd F ARIMA # RSN 73R [E 1992~2011 SEMA B H, HAHRTR
ZEREIHIAE 5% LA [14]. TAEFAXNTEA(2017)2KH 1950~2015 4 {1 B ST I 8] 1P 514580 , 48 ARTIMA
BRI T 2016~2020 A BB H B2 15]; PEAH(2019)i%HL 1952~2018 442 [H i B 4 , i2 - ARMA
BT T 2019~2021 4 S BU N 5 30 S EL AR, RILPIE IEA R DK AR 16].

AR 8] 7 B A2 7 0 BSOS S T b [RIRE A 35 T2 BN < Plesko (1988)5 FH I B S Al A JE Al 4
2 TUA MR FAT TN, I TN S R A, o RO T ] PR RS YT e 22 N e EL (170 PRI 42
FIE 2 K(2005)45 A i A% S AN BP #1228 I 26 44 S B TN X 1978 4F~2001 AF RS H 14E AT 73 il
M[18]. Buettner 1 Kauder (2010)UE 7. 7 AL GDP. V8 45 % T0 5 WL 20 57 46 s 1 28 28 [ D1 A 7R e )
1 S ERCZ[19]; BHATAE SR Q0152 LA T Ha % STAR BLAL ., FEASN M 71 5 S 455 R g 15
W7k, W E BN BT T TRIN[20].

B 7R AN, AR A B SOk R 1 iE AR BRI o D7 BT BA(2015) K BP #142
W2 2E A ARMA B, ) FH B R B /IN T DA 7 vk SR 0 8 161 4 FE P OIS N [21] - F 855201 8) MR
F Lasso-GRNN #1235 [0 26 RS AT AIF 75 [ 221 o ARATT R 235 SR 728 W) 2 - ASE 284 00 I SOl Sy s R B A0 - e —
(R

2.3. ERiEA

ZEFPTIR, WBCHURE NI B S B R MR R . AR S E AR, ERTERE
F R OC R BB AT I B0 R T 7ok B BB R S, AR B 3 R R AR5 R AT Bl
ST A B T4 o TOMAS HELSE a0 W BT S 5 B S B M B R 00 o AR SCKEAE 1T AN L Al |
[23][24] [25] [26], KA SR 2B ERA LK Granger R RA IR 1991~2021 4F 2 #5 4 W BT
SCHIRFR, FHEH ARIMA FEAOG I AT @B AT, X R 2R P AH X A58 v R B B S6 2 1 24 WO IS T i
SCHEAT R AT o

3. EiRTIENA2T]
3.1. ADF B{UiRISTS
IR 1] P AT P ARSI R 17 S0 HC S0 BTG — S B4 . PR AT R — T LU I

DOI: 10.12677/aam.2023.124157 1512 IR Esid


https://doi.org/10.12677/aam.2023.124157

Wit

P RS R BRI, AR RIAT B RAGSe, T ADF Ko (E 9SG BoA 1.
ADF K8 U5 DA =Pl 2

EHBOTIAEH I VX, = pX,  + D BVX,  +w,s

HHBIERA T VX, =a+pX,_ + X BVX_ +w, s

FHBIERSA TR : VX, =a+ f,+pX, + 27 B VX, +w, -

3.2. MBS RESIERE

3.2.1. thEE{ERY
P8 2 IRV E A K6 6 RFCA G R, BOE BREFFIIN {x ), {x | » W R EFHIH {y,}
Foy it [m] A R .

k
Ve = ﬁo +Zﬂixit +é,
i=1

R EARR A (e, ) TR, FRORZE RS {y, ) 15 R RFH] (x) o {x,) 2 FURA WX R, 7
SEIERE b3t —5 5% (o) (0 EARSCR R HISE (5 18, HOE ARMA B

X, ©(B) Jv g s P 2B 2 T o (B) A p BB RHRZ X o NEBRFE T, a, ~ N(O,az) o
S5 T LA B0 1 ) {y, ) 10 D e 2
=B B e~ gt

3.2.2. REBIFER
IRZEAE IEAT EIRR ECM H 2, B /R P B (4 e BT B, A RE R I F I R I B R R i
AR S 75 {y, } SAFRRAA A {x } B R HERR, B
y, = Px, +¢,
W R 2 P 5 N PR T 5 €, = v, — Bx, ~1(0) o 7E L XESFURN Ly, WA:
Yi =V :ﬂxz — Vi +8t
¥y, =pBx +e KRANERX, 15:
yz _ytfl :ﬂxt _ﬂxt—l +gt _gt—l
B5E BB/ MG IHE N B, ¥ bR E e =y - fx,  i0HECM, , W ERATHIEN.
Vy, = pVx, —ECM,_, +&,
RN T s AT BN A I s . R 2 DU S A AL B = 5 TS KN, T\
PN ECM 57 .
Vy, =B, Vx, - BECM, | +&,

X, pRIREBIERL, RRIREGIEX DHEESNBEAE, H B <0, RRiRZEBIENH]Z —F

B AL -
3.3. ARIMA &8 [HT8

ARIMA FERLE ) ARMA ARG R TSR (1 — R (8] i SRR A, 36— NP AN 18] 5 51 22 73 e 2 S

DOI: 10.12677/aam.2023.124157 1513 IR Esid


https://doi.org/10.12677/aam.2023.124157

Wit

ARMA R ARIMA #7, A H ARIMA(p, d, q). A, d ZoRfERFH R z=0mE, p M
q 7N B REH AR S R B, ARIMA R8s Rk Ran T -

(1—§¢i3f](1—3)" X, :(1+§q:9i3"]5,

Hortt, X RIS, & RAMARS, B RMELT.
3.4. BYETHE
A ARIMA 88 7P 1 MK ALMAR R 74 o
LB B Brim sy, ) = max{ p(x 3o, )i B e B )
— R 6 AR AR TE S A0 A S BRI B S Bt 9 M % 76 TE.25 93 1

X =¢1xt Pt +¢[7xt P t_elgt_'”_aqu—q
B, T (505, B (B 8en,) D= (¥5) =007
X EABLER B A -
ln(i,ﬁ):—gln(Zn)—gln(af)—g|Q|— "j In[#'Q]
R, 2R
0 e n S(,B)_
oo’ ln(x’ﬂ)__ZO'Z 207! =0
iln(fc,ﬁ)= 161n|Q| lé“s(é):
op 2 0f o 208

K, s(f)=xQ'%.

3.5. BRI

3.5.1. HERBEMRE
For 56 5% 22 7 B e 15 N L W 7S
HO: p=-=p,=0, m>1; Hl: Z2DFEEDp, #0, 1<k<m.
KA E A

LB =n(n+2)3 L~ 2 (m)

35.2. SHREFMHRE
BEMREKH KRR P SER T REEE, REoR:
HO: B,=0, 1<j<m; Hl: B,#20, 1<j<m.
(O ES A WA R
ﬂj _ﬁj

T= n—m—~t(n—m)

aj/.Q([?)

DOI: 10.12677/aam.2023.124157 1514 IR Esid


https://doi.org/10.12677/aam.2023.124157

Wit

4. MBI X AT

N T TR B PR S SN Z R R &, ASCEL 1991~2021 48 2 48 H 7 T B — RS S
B N TR, B RN E R Gt R T2 & e WEBU AN REVE, SZHN EXPE.
4.1. FHIRFRMERE

T PRI Granger K30 ZOREFHITA2, KL e e HIW 7SI~ FAat:, JEu TR sty
Z5y. WP PR UG . AP S DR a3, v SRR AR 51, DR 7 A
FEB 5 AT 2 4), £33y %4275 DREVEL Fl DEXPEL. BAN—F 253 17 41 (I 15 B A ka3
JESINE, R0 I O PRI (8] 7 41, (E SR — 2 (T Rk 40 i 75 0 Hedb AT SR IR (4] 1~4)

reve
1000 1500 2000
! 1

500
1

(=)

T T T T T T T
1990 1995 2000 2005 2010 2015 2020

Time

Figure 1. REVE change sequence diagram
[ 1. REVE ZLES &

expe

1000 2000 3000 4000 5000 6000 7000
I

0

1990 1995 2000 2005 2010 2015 2020
Time

Figure 2. EXPE change sequence diagram
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Figure 3. DREVEI change sequence diagram
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Figure 4. DEXPEI change sequence diagram
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Table 1. ADF test results of REVE and EXPE and their first-order difference sequences
% 1. REVE #1 EXPE R HE—ME5 F5IH) ADF #3045R

7 AR B ADF 18 WEM R I 5 R ZEip
REVE -1.4736 0.7754 B2 R AR % RFFa
sl
EXPE -1.9821 0.5796 B2 FR % AERR
DREVEI -2.1376 0.5198 257 AR % AFF
—M =5 P 5 B
DEXPEI -0.9691 0.9266 B2 R AR ¥ AFFa

DOI: 10.12677/aam.2023.124157 1516 IR Esid


https://doi.org/10.12677/aam.2023.124157

Wit

M ADF taBe 45 Brl A1, JFFAULE 5% &34 K M A Rl &%, /541 REVE Ml EXPE AE-F
FaFFFl. Xt—BZ 351K ADF K36 ah R, 16 5%MEE KT —M 20 7 S A feid i & 3%
PERGES, U5 FEERFA. K, %% DREVEL Ml DEXPEL FiE47#5y, 153 =k 24> 7% DREVE2
A DEXPE2, JBFPESFAIGIE 5 FIE 6 Frw, HXXBHA =M 250 5 53T PR s, e f
%2 Fiowe

Dreve2
0 100
| |

-100
I

-200
I

T T T T T T
1995 2000 2005 2010 2015 2020

Time
Figure 5. DREVE2 change sequence diagram
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Table 2. ADF test results of second order difference sequence DREVE2 and DEXPE2
& 2. ZME5F5) DREVE2 1 DEXPE2 #J ADF #8455

%1 DREVE2 “F-f& 1446 56 44

TR T 2 AR T AR %
lag ADF P-value lag ADF P-value lag ADF P-value
0 —8.54 0.010 0 —8.39 0.010 0 —8.2 0.010
1 —4.65 0.010 1 —4.64 0.010 1 —4.61 0.010
2 -3.14 0.010 2 -3.14 0.038 2 -3.05 0.166
3 -2.89 0.010 3 —2.86 0.068 3 -2.71 0.293
F#%1 DREVE2 ~FFa A5 5 45 R
TR To S AHEE TG AR B
lag ADF P-value lag ADF P-value lag ADF P-value
0 -5.31 0.010 0 =52 0.010 0 -5.36 0.010
1 -1.93 0.053 1 -1.77 0.412 1 -1.76 0.653
2 —-1.61 0.098 2 —-1.44 0.533 2 -14 0.797
3 —2.68 0.010 3 -2.51 0.145 3 -2.39 0.410
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Figure 6. DREVE2 change sequence diagram
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Figure 7. Sequence diagram of fiscal revenue and expenditure in Yunnan Province
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Figure 8. Cross-correlation diagram of fiscal revenue and fiscal expenditure sequence
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Table 3. ADF unit root test results of regression residual sequence

= 3. @YATREFTI ADF BARGIELER

lag
0
1
2
3

i Sk

ADF
—2.08
—2.42
—2.57

-3.12

HHEE T HHIEAH B
P-value lag ADF P-value lag ADF P-value
0.0396 0 -2.10 0.2950 0 —2.23 0.469
0.0188 1 —2.64 0.0995 1 —2.65 0.314
0.0129 2 -3.04 0.0454 2 -2.99 0.190
0.0100 3 -5.83 0.0100 3 -5.76 0.010

PR EE RN E R T = B W BUSC Z MKAI OC R, O T E— B 7 R R SRR AL
ACHIH 753 7% DREVE), « DEXPEL, MHT R ZE 74 ECM, | MR ZZ B IEAEAY, BEALEE T .
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In—FRAL A ESON , 22340 2.4675 FEAL I G, (A R 2255 EXPE (19 4 3 3 B SO L,
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Table 4. Error correction model test results

F 4. REMBERBRELER

75 PG 56 SR
F P 1A S tGiit = P 1A
B, 6.247 9.45¢-07
20.11 3.846e—06
B 1.431 0.163
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TS B Ra A 5 45 SR v] /1 REVE F1 EXPE R8N AEFR T4, B 2505 T F, FFEHE 1
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Table 5. Granger test results
%% 5. Granger ¥ IG4ER

JR AR it 5 3 F{H P {H ZEip
WO OIS N A A2 T IS H P =2 S L TR 2 4.204066 0.0272074 B
O IS HE A 2 T IS N P A 22 785 SR A 2 1.738649 0.1971726 R
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FEFRa ) B B B H . ARIMA B 3E A7 I OSN30 4347 o
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Table 6. Randomness test results

= 6. BEHLMARIGLER

751 Dreve?2
EELAE X-squared P-value
ZEIR 1 By 5.642 0.01754
HEIR 2 B 6.188 0.04532
HEIR 3 fr 6.370 0.09495

5.2. BAEGHFRIE
5.2.1. BENGARIFIEM
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Figure 9. ACF diagram of DREVE2
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Figure 10. PACF diagram of DREVE2
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5.2.2. #EELRRIFNEM

HEHE LA 23 BT %t BEASFF 51 DREVE2 K ARIMA(1, 2, 1) ARIMA(1, 2, 0). ARIMA(0, 2, 1)Z
B, S fE ikHE ALC HEN . BEARL ) 5 25 P A 56 AR AR 22 P S K BE LI A B0 S5 55 o0 AT, e 38 e 6 0 IR AR
RRIE T

e 7 fion, RWRFEARITS] DREVE2 15 MR AIC H, EASH ARIMA(L, 2, 0)BLZY[)
AIC /), SHZBAR AT BE R, fiai Rk 11 s,

Table 7. Each fitting model and AIC value of fiscal revenue series

= 7. MBS HUAREK AIC &

A AIC
ARIMA(1, 2, 1) 332.61
ARIMA(1, 2, 0) 330.62
ARIMA(0, 2, 1) 331.09
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Figure 11. Significance test chart of fiscal revenue series fitting model
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Table 8. Fitting results of ARIMA(1, 2, 0) model of fiscal revenue
= 8. WEUR ARIMA(L, 2, ORBIIIALE

LS ZH ftiTH{E pRifE 2 t{H P i AIC
ARIMA(1, 2, 0) AR(1) -0.4852 0.1701 ~2.8532 0.0043 330.62
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Figure 12. Effect chart of ARIMA(1, 2, 0) model prediction of fiscal revenue
B 12. MBI ARIMA(L, 2, OREIFHIZRE

HIPE 12 AT LAE H, BEROLA 5 S BN IR, LA BRI BT 2 P 4 T BRSO B 1) 32
FHEHEATR L, DURIREI LA MR, SR Wk 9 FiR, WS RER, 2015~2021 &ML RS K
SUERZEFEALE 5% N, ~FEIRZENN 2.9588%, HRAHUEHUERELT

Table 9. Comparison between the real value and the fitting value of fiscal revenue in Yunnan Province

9. ZEEMBIMANESEMUSELR

G PEE YA YaHHR % FHXT R ZE (%) IR ZE(%)
2015 1875.2562 1808.10 —67.1562 -3.7141

2016 1906.8446 1812.29 —94.5546 -5.2174

2017 1867.8383 1886.17 18.3317 0.9719

2018 1926.2365 1994.35 68.1135 3.4153 2.9588

2019 2085.8877 2073.56 -12.3277 —0.5945

2020 2166.8262 2116.69 —50.1362 —2.3686

2021 2177.3260 2278.24 100.9140 4.4295
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Table 10. Forecast results of fiscal budget revenue of Yunnan Province from 2022 to 2029

< 10. 2022~2029 F =g & MEBFAEW N FUMLE R

Ay RUBIIEEE S
2022 2382.333
2023 2514.304
2024 2632.748
2025 2757.756
2026 2879.579
2027 3002.947
2028 3125.566
2029 3248.548
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