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Abstract

The existence of “local government bills” shows the expenditure status of a local government. It
can be said that the items of “government bills” are related to people’s livelihood. The expenditure
structure of the whole bill can positively reflect the functional focus of the government and the
development needs of the country. “Government bill” provides an entry point for studying gov-
ernment budget management. This paper forecasts the selected “government bill” of Shandong
Province through two statistical methods, namely ARIMA model and GM (1, 1) model, and obtains
similar results. Such forecast value and change trend analysis will greatly help the local govern-
ments in China to improve their financial efficiency and self streamline and avoid falling into the
“inflation trap”. It can also be used as the first-hand information for optimizing the budget man-
agement strategy and developing the budget management measures in China.
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1. 518

A “H T BURIKER” , 3X A “IKRER” $5102 M7 BUR I — B IE S, REBURE— B R NAE T
/AR, TEIRAKEEARE T — B AJUIRS Tl Ahse Sl B Ak et HAHE S
ZAPATE, —RAIRS . EP. Adtwa BHE. e RERL. EITTAE BB W2t
X = 4% %5 07 R TR S B0 BB ZE o rp, mT DA “BURFIK B TG T IRAERF 5 [1], BEAK BT X
SER AT A TE T S B HHBSURT (R R R O AN K B R SR R SR [2]. BRI, “BURFIK B8 St 1 — AN A BURT I
FAEBERVIN, @R “CBURIK B T, ay LAAS B AR K U A BUR SRR SC I TME AN AR A A
XA P TR RO AR Ak R 34 e b et ] b 7 IESURT (D IO R S TN FRORE T8 e N “IZRK BB LT
WKWy, T80T DAAE A 35 10 57 20 5w AN R T A B A i ) — T B Kk

CHURIK R B E R AN T T, A ARIMA RS S5 FR A R T 25 Fe o IS el A &
FEbr A [ 9 25 IR O E A, e BAE SR FH PO 5 i, 2538 (3] T Mg IA (AT 2 1A [5] % 24 R
ARIMA FEF 53 55k 30 R I R 4 Aok DA 2 . BAER 5 GDP 2 EL A b il ok ok — Bt el i) B A4E
ST HRAT TRESE, MRAMEA 2 R EFRFR T, FLUEBE[6]. XIBA & [71R17™ E SC[8] %5 % # FIFHl ARIMA #5
BUXTHEX GDP AT T 78 73 R 1

HH BT AR S, AR BR LR T2 R 4 ORI T BB Tt 700 R AT T, R
AR RE 58 4 L TN B S I B 42 R, IR A 7 b 4T 7 2 P B (3 Le 7o 8- DA AT
FUEHL 2011~2021 (1) L1 AR BUR — AT S, 43 AR ARIMA TR BRI €5, (1, 1) TS AL, %} 2022
FI| 2026 L ARE K “BUNIK R BUUR e a3 adt AT s bbb, DACREE S T n B REEE AN “Hh 7
UM M B H RO
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2. BARPEEMMRE

(—) BURLRIE

AW A ECE VR T 2011 4EH) 2021 4B CLAREGIHEL) |, B AHE 5t Frs FH 0w SRR 4
FAMHT, GEE T 2011~2021 BUR —MPSE S AR SR By ARIMA TSRS AN AR €,(1, 1) TRt 2y
M EaaEE, BAERIET ILARA SR, TR A HoT A

(=) WRFTT

1) ARIMA TGS AL, 0] AFR 9 22 53 B G A5 2 35 F [RDARE Y, @ ol A [ 253 1o o W A S 4 8 1
(P2 LRI [R] PP B T 773 . ARIMA (P, D, Q)Hf, ZE/0 &A%y, ZE00 TR MR 1E B HOIRAS T WA FHAT B
MZEE. 7£ ARIMA BRI H, AR (H EEREE) AT 3] P AE, MA (F35°FIR8) T LIS 2] Q 1H,
AR Fl MA 2 [FRI AT ARMA B 58S, ARMA 52 LR E 4l 2~ A, 1 £50a AP Ra i st 75 ZE AT 22 /0 1
HA i ZE S B2 T D 1H.

ARIMA FEAY S [ R EODIRGAE: a) RAAEIR PR . X —D i 5 A AR A 50 ADF K556
LI, E T AR T AR A L PR, W S RO AR AR, 25 A B AT DU B A
it P ARANER S, AR R SN R IE- RS A s, DRI 2 oy A RTED . b) AR R
X MNES A JETTG, @ik ACF A PACF KBy, KB PEMQE. XA ACF K
A PACF EI¥HEE, A REEE L ARIMA 8, X — 0 Edid aic (M HLER, aic {EAE MM RS
IR FRAR, B/ NERGF. ) AR . RIEZ ATRERIE, BRI TE, MR Akt
A7 B[] B F300 o

2) B RsARA., OaMBEZ Sy, BERKRGNMBERATH, H4RGBMINES T, OERS
D) P T BT AT N, 48 S o BE R g e B A HE LI, (HREHE RGN, RERGIRZA
KRG K GM (L, 1) TR AL gt — P ot IR L A7 75 AN 58 R 3= 1) R G R AT T 23 T 1R 7 32
IRETRMEN & —FP G HT, b B & R AN A R R A a3, SKREINTK 6 R G0N AR 1)
FEE, 33— B I f i T 5 7 51 g A8 Uk al B @ — A — I R — AR R I TR T,
KAF BN T RAEBWIE LI TN . IR EAEBE RIS R, 75 ZE AU I EER 4T RINERAE, M
T A A R )

Kt GM (1, 1) TR G 7 1) = B RS 1) s, BT Mg L E# N Z AL T — AN e 1 X
[EH(eN=2/(n + 1)), eN2n + )N, W@ giviss, WHEEHATHRN-FREREE. 2) FanidET
SR BN 3) FEFE A AN S M e o 4) AT AL 75 FE 3R T, DA SR E T AR A 45 L 1)
ioE g

(=) BB E 5X ot

TR B 75 B 18] 7 5 B E Excel BN FFALEE, IF HAE Excel #FHR K GM (1, 1) T4
A, Gl Eviews BAFEE S ARIMA B84, 15 ZITNME . R4 ARIMA BRLFIKE GM (1, 1) B4R A 1) 25
AT PR B AR VT Loy AT, AREE BT SR, $R A0 I ORI B H A L S

3. SCIEEER

(—) WARBEBUN— M PUE S IR

B 1 AIAn, 78 2011 R3] 2021 AF XA L, 1L R B BUR 7 BUR — IR SCH 23T — /M4
Wit sh . BRI, “BURIKER” U H a3 ORI R BT A S SRR TR SRR AR Z E K
AETE R R RN A R ISR LG R, HAS R A A AR E N RA LIRS KPR Tt
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Figure 1. Original sequence of general budget expenditure in 2011~2021 in Shandong Province

E 1. LLZ&RE 2011~2021 FE—RINE X HRERFS)

(=) ARIMA RS T it 7% LA B2 Pt 45 S

1) “FAavEAIW DL K ADF 50, B 1 aT%n, JEas 5 A R AR ER B S, FUIEA 2 ARIMA
BRI PARREEE R, AR T PART A, DR AR ) S sRont AT 22 0 Ab B2, FIH EVIEWS #f4
XPH AT ADF k4%, 25 ADF RS0 AT &5 5%, AR IL t {E A1 W72 146 48 5 7 514 A i R % HO.

2) ZorI B Rl AIC AW, & 1 X EIRF 5T ADF R IR IR 45 51, G TR R4,
Zo B d, AICESE, Fo i p A2 v LRI 512 15 9 P71, ARIMA BB ELR 7 51 2 P A 1
FhEoR, EXEIEFIHT M E0 05, p N 0.0487, NEE, KA d A, ZFEHNTFRE
T 5. RAi) AIC H MR IR T BB LA R, S BUE NN, R TR 5,
ZoWECh 1, AICE RN 77.661, Z M ECN 0B, AIC {H4 88.977, Z4rMir¥ 2 i, AIC {5 80.493,
W/, RIETT DL e R 5 — IRy, RIRDEE SR U6 5 51 %% A8 9P Rt it 18] 32 310 (K 2).
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Figure 2. Optimal difference sequence diagram (this model is the sequence diagram after the first order dif-
ference of the original data)
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Table 1. ADF inspection table
2 1. ADF I8 %

ADF #6556 %
I FAE
B ZE B t p AIC
1% 5% 10%
0 -3.137 0.556 88.977 —4.939 -3.478 —2.844
— T S 1 -2.876 0.048™ 77.661 —4.665 -3.367 -2.803
2 -2.488 0.118 80.493 -5.354 -3.646 -2.901

v LT AR 1%, 5%, 10%[1) 3 K SE .

3) ACF 1 PACF #ifta 2 HIWr . 7E58 T X T R Aa 2 P AR AR R 5, it 75 20T 22 40 /il 5 O 5dis
PP AT LG, TR H—B 25 )G, BRSSP R . (EIX 2 f5 75 B 22 43 B0 1Y) B AR O AT
i [ A < B EAT B AH DR 43 BT Al 19 AH DS 20 #T, AR L ACF BRI PACF [, R H &3 2 47 Ja 1) 7 4 g At
AN, 1SRRI TR p (R q fE.

4) WA K AR IS . S 3 AR 4 nfEl, fEEASE ACF B, FAIE— E AT 0 1
s, REA LARIE A p BN 1, fE0W EAHOSE PACF W, BAE X P& EHUE, RAER
Y TESE T 0 Mt L, o] LAWDE HIWT g B2 0. BRIV Bz A 45 By ARIMA BE8Y(1, 1, 0)k 36 3%,
2 )5 XARYE AIC {5 BHEN (AR AT S 50T, #e il 4: 1o ARIMA B, 0, O)RE 6% . fE3E
2, BT AEZBRINAREEABUNF — B, 153 Q HE45 R . ARIMA F5R BRI H & 2l AL,
RUREAU R 22y (e, ARG IR R, MR Q il p [H(p MK T 0.01 JyFmgrs, =il KT
0.05) % 5 A [ e A EAT AL 36, FEAKAL T, Q6 MIZK-F L) p (AN, PIAN AT DAAE AR (1 5k 22 B
e 75 7 41 ) IR B 4, B ARIMA B2 (1, 1, 0) BB R B 22 54 (A M 7 [ 1 5 Rl Bl & 00 R® A 0.987,
BRI TS, REWEih S TR LBk . hdh, WA A 7206 nT AR 22 B A OC ACF [, J2EAT T,
LR RECHER LA, B BEEABARAR) 29 M FP 41, I 8] 541 B SRAR Y B, 22 1 e 7 41

@ KR -O- ACF 95% & 5 [X 6] E 5+ ACF 95% B {5 X ] F 7t
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Figure 3. Differential sequence autocorrelation ACF diagram
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Figure 4. Differential sequence autocorrelation ACF diagram
4. ESRFFIEMEX ACF E
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Figure 5. Residual autocorrelation ACF diagram

E 5. EBMHEX ACF &

Table 2. ARIMA model (1, 1, 0) verification table
3 2. ARIMA 153(1, 1, 0)43e 3=

ARIMA #7(1, 1, 0)/& 36 %

T e T
Df Residuals 8
FEA$E N 11
Q4itE Q6 (p 18) 0.076 (0.783)
AIC 140.07
B
BIC 140.978
MAEMIE R? 0.987

e LT T IR 1%, 5%, 10%I1 L PEK .
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£ LRI A ARIMA BERL ST 7RG, T DS BB I0 R ML 3, MRIGHEIAT G R m] LLAS
PRI R B brdEZE, TR REEE, AT MR AR, fiRTH, RIERL ARIMA
B, 1, O R HAET 1 20 MR, AR AKX y(t)=669.864—-0.274*y(t-1) .

Table 3. ARIMA model verification table
%2 3. ARIMA &R IS R

A SR
X PRtk 2 t p> il 0.025 0.975
WA 669.864 49.861 13.435 0 572.139 767.589
ar.L1.D.ILZEE “HUFiKk s -0.274 0.322 -0.852 0.394 -0.905 0.357

*kk

UL TL TR 1%, 5%, 10%0H B2 K F .

5) BTSSR abr. K6 NTMSS R FAIE, HERE, ARG EBUNR “BUNKS” B
4k BTb, (HRAEMNEE LR, BSR40 A TR AN SR E LT &N, T 2022
IR EBUNEIE 6.2%, 3| T RAENY 5.3%, 2024 4E3] 2026 4E 4> 514 5.2%. 4.9%. 4.6%. XLt
B AR T A IR E AT R RSB FIBURF TAEE O, BIf &S5 R0 KR, BUR TR S A 50 BTt
ERHEFE L R TR, BURD “EHF” , TR TS A5 KR T MR A LR % 75 2 5l
K161 B S LSRR, 78 B ARERAE, 32 SBUR I B HRE .
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Figure 6. Prediction result time sequence diagram
E 6. FLEREFE

Table 4. Forecast results of general budget expenditures in Shandong province from 2022 to 2016
F 4. LIFRE 2022 B 2016 F—MFAE X H ML R

TRE
B H (1 ]) SURIEES %
2022 12432.159 6.2%
2023 13087.416 5.3%
2024 13761.284 5.2%
2025 14430.05 4.9%
2026 15100.215 4.6%
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(=) KA GM (1, 1) TR A e Sy ot R R TS5 5

BT GM (1, BSR4 2022 4F % 2026 4EAEE IBURF — AT S0 AT BN, Kt
ARG HEF R RSN RER LI, RATEGSBOREZAENT “ SRR AHE” WEKN R
Zi. HK GM (L, )T (1 g S 035 LA R A 0%

1) TEREAL SN R G741 2015~2021 4F 1 A48 4 BUR — BT S H 81
X0 (X (1) X0 (2), - X ()} IF A RIARE, AR ), 58X 1 1-AGO 7l

x @ {x(l)(1),x(1)(2),---,x(1)(n)}, Hr, X(l)(k)=zk x(°)(i),k=1,2,---,n

2) stEE T X O HEAT R S . IS AG BT A B, T B % B IE AR R (R,
WRJE GG P A0 eV a2 LR 5%, NIRRT B P AT PR, EF ARl — AN B0, AT
A7 50 R LB SE . R ARG b, % LA 75 200 R # AL T X (B (eN(—=2/(n + 1)), er2/n + 1))N
MIEESR . a3k 5 vIAN, JEAE T F I BTE G AE AL T X 18] (0.779, 1.284) 4, 1t BH S5 s 5 17 47135 2 2K € T
DR R

Table 5. Analysis results of raw data level comparison test

5. [RIGEBURR LRI S LS

R JR AR 1E R fE
2015 8250.01
2016 8755.21 0.942
2017 9258.4 0.946
2018 10100.96 0.917
2019 10739.76 0.941
2020 1123352 0.956
2021 11709.01 0.959

3) MEEA, MHERA K a. KEOEHRE Db DAJFRZEN CH. Xz, REREAKEOLH
BT DL R IR IR R, R R AT DUARRE N B 17 91 1) R JE R AR 34 I oo A/ R 2 ) e e T 4
WP HINBNRR, 52 CHRT LA B e Ul WA B A S ARS B, BB R/ Nk T G fE /T 0.35, £
RS EETLLHIB AR, KT 0.65, NPNAERE. W& 6 nTa, BALK A% a H-0.059, KEfERHE b
4y 8104.714, JEZEH C{H M 0.011, KRS &, CIEBHEARIT:

Table 6. Grey model construction parameters table

6. REBEBBESHE

KIEZH a IREAE & b JaiZEk C{E
—0.059 8104.714 0.011
S
Sl
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4) KIEZ BRI, Jf BRSNS 4 RE L 7, WEHSEMLPRMERRZE,
KR Z BN, — DL /T 209 R0 BB & RIF. AHERLEAR 2208 7.371%, AR IRZESIE
NBEAERR AR 5 K T, BRI A IR %50 1.063%, M RARUIIL& RHOR R 47 .

Table 7. Model fitting results table
=7 EBHAHRE

2 5] i JR 4R 1E e 7= X 1R 22 (%)

2015 8250.01 8250.01 0 0

2016 8755.21 8846.465 ~91.255 1.042
2017 9258.4 9381.573 -123.173 1.33
2018 10100.96 9949.05 151.91 1.504
2019 10739.76 10550.852 188.908 1.759
2020 11233.52 11189.056 44.464 0.396
2021 11709.01 11865.864 ~156.854 1.34

im(k+n=[%”@)—g}€“+gnk:Lann

5) FESZRRIALE TN, A AR T A5 R AR . LA T LS 7 AT, SRR R AT
HHWr i 2022 %) 2026 “BUNIKE” SHUE ETHEY, 5 ARIMA BRITRINES KA. B ER, 2k
2026 ¥, WZRE “BUNIKHR” BEUNG < 2IL 15,916 1470, JF HAERXEEEH LR 6% BT, X2
FEAL T A S E SR O BE, A X gdp I, 3@ R U — AN DX AR UG TSR S HE R R
T XA B A A BN N R A L (52 8).

-- HSHMH -o- AME FRIME
16,000

14,000
12,000
10,000
8,000
6,000

4,000
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Figure 7. Model fitting prediction diagram
7. fRELA TN E

|
>

% M
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Table 8. Model prediction results table
= 8. RBTUMEE SRR

TR % e
1 12583.61044303354
2 13344.772723871924
3 14151.976482265047
4 15008.00669286144
5 15915.816788929573

(VU) ARIMA 7Y 57K {0 GM (1, 1)RERF00 45 5 K 3% 2 %6 b

TR O BRI TS BRI, 1F 2015~2026 “EH, (L ARE B BUR — B S K — B
FHiass, I HigFAE 2025 G5 5] 1.5 JHZ oM. ARIMA BRI T 5 R R, 7R T,
SR BRIV S o DL AR E 4h 2 5.4 IR, 5Kt GM (1, )RR 25 R4 H 40 2 6.2 4
b, BUERIG, (EF—1RMRTE 2017~2021 FFH I SERRIE K 2h 5 732 5.9%, Ft LA SRR i3 5 T
A HRE, WL Kt GM (1, 1)REHY T 45 5 58 N ] 48

Table 9. Comparison of prediction results and growth rates between ARIMA model and grey GM (1, 1) model
F* 9. ARIMA ERI 57k & GM (1, 1)#ERITMZE R KGR EE

) ARIMA #7 ARIMA #5275 IR IR AR
i “BUNTK . 08 “IBUR K FL 1 TR “BUNIK B 08 “IBUR K B33 53
2022 12432.16 6.2% 12583.61 7.4%

2023 13087.42 5.3% 13344.77 6.0%

2024 13761.28 5.2% 14151.98 5.8%

2025 14430.05 4.9% 15008.01 6.0%

2026 15100.22 4.6% 15915.82 5.9%
S py 484 53 5.4% 6.2%

WAL S R, A0 FI G (E AN S R E I U BCR B TR 22 0T, J83d 2016~2021 (1 6 FevfE 84 (1) i
MLAAE RN SEFRAE IR LG, 1380 T S R 2, FEAELL RN FAF 2] T A PR 2 WL 10, R IR,
ARIMA BB FAIR P23 22 0 2.0, 5% T K GM (1, D)BERL Y 1.229%, W] WX T+ 1 AR 48 BUR I 58 14 73
Frdml R, et GM (1, L)REAY (TR RS B B T ARIMA BERY A FIAS 1B, 3% — s e L SCH T~ 44 184
T A SR AT S B T R B P B A T A

Table 10. Comparison of fitting results between ARIMA model and grey GM (1, 1) model
F* 10. ARIMA #REL 57k & GM (1, 1)ERINAE L RILE

" ARIMA 57 ARIMA 57 IREATY IREATY
i A WEERE WAEE MEEHRE
2016 8809.44 4.4% 8755.21 1.04%
2017 9470.21 0.7% 9258.4 1.33%
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Continued
2018 9973.96 2.3% 10100.96 1.50%
2019 10723.48 1.1% 10739.76 1.76%
2020 11418.14 1.7% 11233.52 0.40%
2021 11951.66 2.1% 11709.01 1.34%
PR ZE 2.05% 1.22%
4. #ig

(—) BROBHKMIL RS “BUFKR”

T2 ARIMA BRI (B GM (1, DAY, #ERHIARE “BUFIKSR” 1) BT, XM
HE, SCOHIEHEE, BENIE KRR E ST “CBUFKR” RIS . WNILSEH R, ILARE T
“HBURFMKE” )\ 2011 £ 5002 12 CHOGEE K2 7 2021 4E1) 11,709 1276, — 5 HIX & H T 4HE 5k
J T R B A BN IN,  SE N E B — 7 A T BT A 2 A & 0 R R R SR A A LIRS T oK.
NFAR LA, TEXFEMIEKESRET, BUR KB A 0] A B 3800 J v b 2 ik, PRk
QAT 3 A2 ORI P 18K PR TR R vk A i s 5 A R St LR 28 Tl R g E T . ARIMIA AR TR ) 0 25 SR
BoR, BT 2026 FEILRE “BURIK SR B IEE] 15100.22 1281, G- FIIEKE A 5.4%, 1EKE GM (1,
1) TR AL R Tt 25 SR v, 2026 R ILZRSE “BUR KL $UA R | 15915.82 1270, FE-F 38K 208 6.2%,
W BRSO, a2 B IR HF BRL SRE TR RN FERME SN “5t
R FER, AR R PR SCH A B %0 B FF

() 248 “TESERR B CBUNTIKER” BN

CEBUN MRS LA R, U BRI BB R . T AU T S H B, [RIE
SETEALH . PIEESR. PEEHENEHMSGER]. RECEER TEFHSRBNBEHOZ T, B
I TR S 20 DR B AR L 3RIRTT A RE /0, (TEAFRE M RT R oRIG R E IR fE. Ftk, Z2E R
SEF TR BE SR NG 0 R b AR .

RMIUL, REESEERR S5, 55 SR AR G AR B SO FR T B — Fh B o 55 S 1) SR s
AT DATE TR )b 77 BSURT S HE A B SR T R R B ORVE T, K 45 S U BT B TS g . TREAE A TR
SRV DA R P M B DY A D T

EME R E RS,  “EBANM, BB B H] 5 I 55 SRS AR . 55 SR T g i 48 1Y)
H AR AE 4 1) R B RIS SRR AT SE RIS e HE G B, (O 2 AT TR SR h e oK I, i
A A RS e, OB E # T G ) ok 2 AR S AME RIS Bels = 5 i I B AR TE R
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