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Abstract

Based on the grey system theory, the data of the total health expenditure in Inner Mongolia during
2011~2020 were collected, and the grey prediction model GM(1,1) of the total health expenditure
in Inner Mongolia was established to predict the total health cost and its financing structure for
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seven years from 2021 to 2027. MATLAB software was used to analyze the financing level, financ-
ing structure and the proportion of total health expenditure in GDP of Inner Mongolia and output
the results. The study predicts that the total health expenditure and its proportion in GDP of Inner
Mongolia will continue to increase, the proportion of government and personal health expendi-
ture will continue to decrease, and the proportion of social health expenditure will be greatly in-
creased. By forecasting the health data in the next seven years, it can provide scientific basis for
regional health expenditure management, financing level and structure optimization, and pro-
mote the development of health expenditure in Inner Mongolia.
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1. 5|8

PAR S HEE R E KT A BOAN, A E L2381 TR 4T AR b 55 Frke 21 1) 58 S A
e, H Mt Mg ACRIAI At 2 PAREMIZENIE, &P E K LA BTIRG ) E AR 1].
FE DY A K — R ERBUN TAERS R, &£ 0a, HEEBUT IR, BX DA%
Peah i . A A P ARSI H W A AR DA RS o s Sy T A B e, O BB A
ek e rh E %, MEBARASL AR R, 5682 BT RS M A/E R+ DY H B R AT 5. 2k
T, SR EA SN T R e R, 4% PARE BB SEHME, T HEE R
] 2 A2 LA AR Y I S S R B BURF RN 34N 48 T 3 PE AR I G T H AR S bl DA R 3 P 4 0 1 7 BURF
W AE AN NS EA G RER S, TR AR RIS MGt a4, BRI RS2 25 H R i
WLTE AT 50 5 FBUM . 2 AR AN A ARSI @ s SRR . 5 GDP B L) R a2 4431 H A
PAEBRYT BRI AUR R [2]. MRS €2022 WERHGTHES) , WEH AKX GDP 2012 3] 2021
SEAEBIMKRIL 9.59%, FEM 10,470 {ZICHKF] 20,514 1276; PA R FFEGKIRE, M 2011 4
F] 2020 4F, PARIEHABEM 538.80 270K F] 1266.58 1270, K REIE 13.50%. E4FPA
FERKEIRE T, B RO AR A 5 H BIAIX AR S 9 AT & B0, T
SRR IS, AESRE AR, R DA &by NS B AA BB AL, Wt
N5 E AL DA R R AAERE L.

R A 6 2 R T TR R e i %, K2 B R R OO AR R 50 ARIMA B4, (H T3t
W5 DA IECD . BIIEAHT TE BRI LA P 52 1k B A X AR S 3 P IO A 2 Bk, R X T A i 4
B SRR AR IE3]

AR FIEIA S T HIRIX 2011~2020 435 10 219 PA R 2 F & GDP AHICHERE, I 2K € TR A Y
GM(1, IR, %S HIEIX 2021~2027 4F ) TLAE 50 9% FH RN 25 5 5 M kAT T

2. ARKBESHFZ*
2.1. ZERISRIR
AR EIEHRIET 2022 FESGHEL) . (2022 NEESGTHEYS)Y DI AN PR KAAR 2022
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W ARG IHESE)  EIT 2011~2020 F NS AR X AL BN A SEEH KT AR
Kl .
22. ARFZE

it GM(L, DAL, XA EIRX 2021 £ 2027 FiX-BET KA RRER PA R L&
G SCH B FREAT T o € TR ASE B 3 FH - 0f /b AN 58 A (45 B A ST B R AT IO AR 7 s, RS
FR R SEREARURICBEAT 0T, TR R R [4]. ABFFCRA GMA, DB S TR N4 T2
FERM . T LEFTFI A Excel #84F, WHEHENZEHBHRXDAELEH, BUF. thafMM N TAEL
TGN, TR, )5 HH MATLAB B K6 GM(1, DAY, 6P 3047 n TA0f@dT, i
T i H T 25

3. ZRE S
3.1. kG S

10 N BIRIX AR HEUE L3, HEE 150%. A3 TAESZRH M 2011 541 2171.08 7
FETHRN T 2020 19 5271.21 76, ABBHAWB EF T 150%. BRIEGZAMNBURSZH . #EaS0 s A AT A
SCH = T7 T S H B A ORE BE SR T . ARIE LA B, X P AR S P B B IR T T R MR —
RN NTAESCHBT S BN N O REBUS DA SCH SRR AT, BARREITR: ZEa A
b EET T, BRAEEEAE BT AR (2019 4:~2020 4F)RIARFRR S DA o5 UASA T RE,  Hofd LA R] Hodh o AR
SCH AT EEANIB Ty, RO I BUR RN N BAE S (L 1),

2011~2020 4, W5 TAE G 2 FHAE S IX A2 7= BB (GDP) I BT 7 B 3R B Ak R IASE , A TH . BUR
Atk £ P A S HAE GDP Y EEEZS M 1.98%. 1.41%H9 28 2.29%F11 2.86%. A TS H S LM 2.30% F
B2 2.18%. N5 T A X AR R 90 FRI MG [X A 72 (B R ILIEAR DSk s . AR SRS GDP iR THIH i,
ELE M 5.69%H K % 7.34% (W35 2).

Table 1. Composition of total health expenditure in Inner Mongolia

=1 AREDE DR

e
oty B T *h Tk AR, %iiﬁ/ A
BT Boe RV SR RMEULE o)

2011 187.39 34.78 133.84 24.84 217.57 40.38 538.80 2171.08
2012 204.46 33.03 175.21 28.3 239.37 38.67 619.03 2486.17
2013 233 31.91 208.31 29.81 267.55 38.28 698.90 2798.11
2014 240.81 33.82 190.85 26.8 280.34 39.37 712.00 2842.54
2015 271.46 32.73 255.60 30.82 302.27 36.45 829.30 3302.80
2016 303.94 33.50 299.70 33.04 303.52 33.46 907.16 3599.67
2017 333.11 32.97 358.27 35.46 319.04 31.57 1010.41 3995.95
2018 324.64 29.98 424.74 39.23 333.37 30.79 1081.57 4268.23
2019 342.63 29.30 469.42 40.14 357.34 30.56 1169.40 4604.72
2020 395.09 31.19 493.62 38.97 377.87 29.83 1266.58 5271.21

DOI: 10.12677/0rf.2023.132123 1206 1B 512


https://doi.org/10.12677/orf.2023.132123

FINHK

Table 2. The proportion of total health expenditure in GDP of Inner Mongolia
F2. AREDERERS GDP MELE

BB A \
B Gn BREEX g MEBEEW SR EZH 0 ST
WiLE (%) 2 [ "

2011 9458.12 187.39 1.98 133.84 1.42 217.57 2.30 5.70
2012 10470.14 204.46 1.95 175.21 1.67 239.37 2.29 5.91
2013 11392.42 233 2.05 208.31 1.83 267.55 2.35 6.13
2014 12158.22 240.81 1.98 190.85 1.57 280.34 2.31 5.86
2015 12948.99 271.46 2.10 255.60 1.97 302.27 2.33 6.40
2016 13789.26 303.94 2.20 299.70 2.17 303.52 2.20 6.58
2017 14898.05 333.11 2.24 358.27 2.40 319.04 2.14 6.78
2018 16140.76 324.64 2.01 424.74 2.63 333.37 2.07 6.70
2019 17212.53 342.63 1.99 469.42 2.73 357.34 2.08 6.79
2020 17258.04 395.09 2.29 493.62 2.86 377.87 2.19 7.34

3.2. AEHBAEEEA GMA,)iESR

1) B3I A FP 3 .
X =9 (1),x (2) -+, (10)} = {538.80,619.03,--,1266.58}

JE e K — B 2 A A
X" ={538.80,1157.83,---,8833.15}

2) #EYEIE TR .

__ X (k)
p(k)_xl(k—l)

ZiEAAE: p(2)=0.60, p(3)=038, p(4)=032, p(5)=027, p(6)=023, p(7)=020,
p(8)=0.18, p(9)=0.17. Hk=3WF, p(k)<0.05, BIAZ AT EH B LMK MF. SOTLURIA
KT GM(1, )RR FE A

3) MEREERIENE B AR R Y, , I TR DA

—%(538.80 +1 157.83) 1

-848.32 1

1 -1507.28 1

——(1157.83+1856.73) 1
2

| -8199.86 1
~=(7566.57+8833.15) 1
2

619.03
698.90

n

1266.58
4) FhAETTH SR B
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i= {a } =(8'B) " B"Y,

7]

G, B8] a=-00892, u=5524115, £ =_6193358038 .
a

5) FHA S AR R AT B RIS A .

X0 (k+1)= {x@) (1) —ﬁ} ¢ + £ = 6732.158038" " —6193.358038
a a

6) BB ELL C RUNREME P
A = 0 3O

70 _15m 4
A _;zz':lA

\/lzn [ A _Z© T
el

1o Ien 0]
\/Zi-1|:x(0) _72,':1 X(O):l

C=

n n
_[|A(® _x(©)
P={a®-5"]
Zoits, WS AR SR CF AR Z N 0.015998; C 4 0.075703, /T 0.35; P 1 (IL# 3),

Table 3. Inspection of forecast model of total health expenditure of Inner Mongolia

3. ARH DA S ERMNRESL

Fhr SKPME TitiE W HXT R P S S5
2011 538.80 538.8 0 0.000000 100% 5995.288263  343.5911
2012 619.03 628.0628043 —9.032804342 0.014592

2013 698.90 686.6566288 12.24337121 0.017518

2014 712.00 750.7168433 —38.71684328 0.054378

2015 829.30 820.7534234 8.546576587 0.010306

2016 907.16 897.3239219 9.836078108 0.010843

2017 1010.41 981.0379072 29.37209284 0.029069

2018 1081.57 1072.561816 9.008183911 0.008329

2019 1169.40 1172.624259 —3.224259406 0.002757

2020 1266.58 1282.021822 —15.44182207 0.012192

7) 5 kE LRI IR NS b

Table 4. Accuracy test comparison table

= 4. FBERIEMRE

ity R 3 P C
1 L (4F) >95% <0.35
2 (B >80% <0.50
3 K (fhw) >70% <0.65
4 JAEHE) <70% >0.65
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IR 6 fiff3: P=100%>95%, C=0.075703<0.35, MAGEELEG N 1 %, BT RITFLE 4).
3.3. AR BEEZA=S TN

FEE, 23 N 50 BIE IXBUR . A U N TS R G IR . 5%, 2 kit =
AR A A Uk, X RN R = MG AERE B R IR Y, o BRI AT o B, 3938
eI RS, oo 22BN —0.0742. —0.1382. —0.0510, u 735N 193.0665. 142.7099. 232.3209.
Bl WA HBUR . A A NSO H GM(1L, DB 753 9 -

XU (k+1)=2789.786218¢"* —2602.396218

XU (k+1)=1166.758121e"** ~1032.918121
X (k+1)=4772.816675¢""" — 4555.246675

BT AT, BRI S EA ST Z L C BT 035, 43RIN: 0.184512877. 0.153274611.
0.119975169. R#EZE 4 HREER, STRPrEETIRRSERL, NEH AL BUF. &N
DA SR S AR P K e, R A — R,

Table 5. Prediction results of total health expenditure in Inner Mongolia from 2021~2027
% 5.2021~2027 FRREDE DEMAMER

) Eﬁzﬁ“ﬂzii& ﬁi%ﬂéts'ztlj /I:J\EE%% B
2 {Z0) i (%) 2 {Z0) i (%) A {ZI0) i (%) (f¢.75)
2021 418.88 29.89% 599.43 42.77% 395.20 28.20% 1401.63
2022 451.14 29.44% 688.25 44.91% 415.88 27.14% 1532.39
2023 485.88 29.00% 790.22 47.17% 437.64 26.12% 1675.35
2024 523.30 28.57% 907.30 49.53% 460.54 25.14% 1831.65
2025 563.59 28.14% 1041.73 52.02% 484.63 24.20% 2002.53
2026 607.00 27.72% 1196.07 54.63% 509.99 23.29% 2189.35
2027 653.74 27.31% 1373.28 57.37% 536.68 22.42% 2393.60
4. i1ig

R A S DA S GML, DAY, W DU BILAT LA A R 5 S E R0, AR R 5
B, PILAHT A @ 2 R AT A S R NS 2 S BN . 2011 4R 2020 4, WEETE
PR B PRI X A 7 BB o LU AN TR, A s RE PR T USRS A PR SR IBURF R G2 — FLRI AT 38 AR
FHT, SHXHEIEABIN O T By DA, RERS I REANRBERE . Fr, WX
o BA R SRR G KON 13.50%, T SO A S AT BIE KR 9.59%, IXEMRAE NS
PASCHACF AT R KT B . WX G PAT i r i sl — 5, AEAPE IR R B m X
B, WEGE PASIEA TRER RS, BT DA ENKPAEPGESR T T, RE R B
SRR IEAES BIZZME, (EVR T REAAAE B R B TR AR A, Al BB n B2y AR SO U R AN RE 4zt
i PRI i XN RS AE  R o AR ASHIT FU I 8 AR TR ANt o, A N A 2 SO AN Wb, PRI
eI 5 SO 3 L R T R B BE AT 25 WS AR AR, OROBR 22 1) N R AR 2 I R PR By AR R B

MRS T B KR, W50 AR RAPRAL T RS KORES, HAEZ BRI B R 5, K
R ERHE IR o AR [ Z-EIRN H Edls BLRAR SR T, N 2 A 1) LR A 7T R HEh TR
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AW EE AR —, fERERZR N DB OREE S 8 RREH T, Ko nRIE R
R RERIIE S, RARRKIZHZT K WA T REEFHNHIER . KaF, TAELRIRSCHES
M2 R AR . FE3E 5 ITNEEE BoR, BURSCHAIAN N BASCHKE 2B E AR, Mtk i
PAESCHAE AR R G E SR, 0w BRI P 5 T R HEN . — 5T, AR SO AR A ]
REXS AL AP TR EA A, 51— J7 M, ARBURFE UM AR Z A JR BT RIS, RSkt
PAVE P RERN A RS HEE A I Ty d, 4 XR SR E N IR 2 O AR P A Sl At 2 4141
B IR AT, TR RS AR A BT T eAh, NN AR SCH S E AR AR s, Te i e A S R
AR A E R, BRI AL DA SCH 5 EUAE 15% % 20% X E][5]. PRIt “PREET” IS BT v e
FAAE, D 27 N A HE IR BORAE B AN od 2 OR B ATAR R ) BRI 0 BCIE A ARr 250 o
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