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Abstract

Objective: To forecast the total health expenditure and its financing structure in Anhui Province for
seven years from 2020 to 2026. Methods: Based on the grey system theory, the data of total health
expenditure in Anhui Province from 2009 to 2019 were collected, and a GM(1,1) grey prediction
model of total health expenditure in Anhui Province was established. To study the financing level
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and financing structure of total health expenditure in Anhui Province and its proportion to GDP.
Results: The total health expenditure and its proportion in GDP in Anhui Province increased year
by year, the proportion of government and individual health expenditure decreased, and the pro-
portion of social health expenditure increased. Provide scientific basis for regional health cost man-
agement, financing level and structure optimization, which is of great significance to the develop-
ment of health care in Anhui Province.
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1. 5|8

PARBFHRETN —NER TAERRWEEER —, 2 - NERSSWXE— N, 24
FF BA RS S B0 S SV 1] ARYE T E DU AR BT SRR, A T b fadt e v v il R R )
HEESG 2 —([2] o DRI TR T2 AR A 2l RSk T4 gt e o I 2 v L AR R IS i S o P AR a2 FH R EURT
S 5 N TAESCH AT & LB AN A B S B DA RS0 R R 5 240F . #aZ MR R, H 5 GDP It
e — A E R X AT B VKPR R3] 3 (REESIESE) » %B%E GDP 2010
R 2019 FEEKIKFIL 12.99%, BUEM 12359.33 (270K F 37113.98 1278; P A & 3% [FRERS KR
M, BUEM 72112 {2 F] 2240.12 1470, FHEKEEIL 13.42%. MEEZEE DAFVRRE, &
PRI TN 53 B 22 s DA e B PR a3, 3 ie it T AR SO B S A S R B T A B 1 B
TR SRt 2B A S DA R RS R E .

ITAESR, AT A 2 AT VO O A A 80 %, BRI K IR R B ARIMA FE5Y, {H
T 22 s DA R SR D o A TR AN 2 Ul AR SR TN 2 B, 48 X T AR o A
PR LRI AR, AWFFUEIL T ZHE 2010~2019 E3L01 10 4E 19 TAE R 28 H & GDP AHCHEE, @it
PARE AT A N A )L GDP BIEHRIEAT Gt 400, W22 B4 2020~2026 - A A
e FHRI 5 0% 46 K AT T30 43 B

2. ARKBESHFZ*
2.1. #ERER

BRI AFIERIEE (PESHES) M (CZEEHHES) , &Y 2010~2019 £280% B4
SR 2R R B E A e Fe bR B .
22. IR AE

I TR GM(1, )R8, %2248 2020 4 2 2026 4E4H4F 1 1A 2 T R 2 %t 45 M) 3R 47 T
KRG HEF R KRER R ZIZAL, —RANTAHOASBERGZEIEN T D8 AfE” 1
R R GE[4]0 A SCHE R A B XS SO 1 2K 10, 2 48 GM(1, 1) 55051 Tl 5 784 F& T F5000 1) » 383 Excel #4260 25
B DAL, BUF. 2N NDTAEZTHESE, REHET MATLAB HIZK 0 GM(1,1)E T &
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3. ERE5 9
3.1. ZHEABERERIR

MBI DA RS 10 FBNRE, BTH2IEA LRkiEs, 6 kKT =52, 5
N BAREH RS, M 2010 1) 1210.54 JoseFH2] 7 2019 £ 3518.93 Ji, A¥JZRHW Lk 1 ik
=A% BRUEZANBURF . #ha BN N AR = 0y TS H R 9% FH AR I Bk R T . e AR R P B B R
Jif: 1) AN ANBASCH AT G A TR 2) BUR PAESCH SR E R, AR BT 3) el
A EETTT, BR 2010 AR 2011 SRRSO, R FIVER TS AR &, BT b7 b 23R8 BUM &
MANEAL . W& 1.

Table 1. Expenditure and composition of total health expenditure in Anhui Province

=1 RBEDE L BRI R

e
py BN T 4y A AN E'g?’f/ KT
BRAUILTE G RERALTE M) BRI )
2010 214.21 29.7 257.39 35.7 249.52 34.6 721.12 1210.54
2011 302.18 339 232.06 26 357.41 40.1 891.65 1494.04
2012 365.75 329 300.83 271 445.44 40.1 1112.02 1857.08
2013 414.45 34 381.54 31.2 425.51 34.8 1221.5 2025.71
2014 434.77 32.9 440.5 33.33 446.37 33.77 1321.64 2172.67
2015 497.29 34.05 527.68 36.13 435.46 29.82 1460.42 2376.98
2016 550.55 335 597.92 36.39 494.82 30.11 164329  2652.17
2017 604.65 33.36 675.5 37.27 532.09 29.36 1812.24  2897.37
2018 634.66 31.76 779.67 39.02 583.75 29.22 1998.08 3159.72
2019 702.38 31.35 886.14 39.56 651.59 29.09 2240.12 3518.93

2010~2019 4F, 2248 DA a3 e E N AP Sl (GDP) T o5 b B Rarb i 7, BB TR g,
R 225058 DA S o RS 2254 GDP RIS K AN . SiBURN . e PASCHRE, HAE GDP i
HECRIE AR S, M 1.73%. 2.08%H & 1.89%F1 2.39%. MATALH 5 GDP HLERSA R, M
2.02% FFEE] 1.76% . WEEAA K 2 #iE DA ST & GDP LLEMA RS, LLE M 5.83%IGK 2 6.04%.
W 2,

Table 2. Proportion of total health expenditure to GDP in Anhui Province
T2 RYADERERLS GDPHIELE

GDP/ TALEH BB (%)
o o BRRAERH HETAEY  HEO)MATEY

e et S WAL (%)
2010 12359.33 214.21 1.73 257.39 2.08 249.52 2.02 5.83
2011 15300.65 302.18 1.97 232.06 1.52 357.41 2.34 5.83
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Continued
2012 17212.05 365.75 2.12 300.83 1.75 445.44 2.59 6.46
2013 19229.33 414.45 2.16 381.54 1.98 425.51 221 6.35
2014  20848.74 434.77 2.09 440.5 2.11 446.37 2.14 6.34
2015 22005.63 497.29 2.26 527.68 2.40 435.46 1.98 6.64
2016  24407.62 550.55 2.26 597.92 2.45 494.82 2.03 6.73
2017 27018 604.65 2.24 675.5 2.50 532.09 1.97 6.71
2018  30006.82 634.66 2.12 779.67 2.60 583.75 1.95 6.66
2019 37113.98 702.38 1.89 886.14 2.39 651.59 1.76 6.04

3.2. RBEBERREA GM(,DIER
1) AL 51
X = L0 (1)1 (2) -, 60 (10)) = {721.12,891.65,--,2240.12)
JF et — B RN RS
X =1721.12,1612.77,-+-,14422.08}

2) #EYEIE TR -

LA p(2)=045, p(3)=033, p(4)=028, p(5)=023, p(6)=0.20, p(7)=0.17,
p(8)=0.16 , p(9)=0.15, p(10)=0.14, FrA Edhs & L MG 2% MF . ST LA GM(1, DR
3) MEEEREEE B AR Y, , B TR LS .

Lmsie277) 1
2

-1166.95 1
po| —y(1612774272479) 1| | 216878 1
—-13302.02 1

—%(12181.96+14422.08) 1

891.65
1112.02

n

2240.12

4) e/ ki E S B
a -1
q = =(B"B) B'Y
- |- (8) o,

Ziti, 135 a=-0.105357645, u=836.4598711, £ =-7839.242329.
a
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5) 922 H0E AR R TR H I TR AR A .

X0 (k+1)= [x@) (1) —ﬁ} e + £ =8660.362329¢" 17945 _ 7839242329
a a

6) TR C RUNMRZERR P:
A(O) = x(o) _)’(‘;(0)

70 _ 1 4
A _;Zi:lA

1S [A0 707

. s[4 5]
l n (0)_12" (0)2

nZi:l x n izlx

P= {‘A(O) _Z(O) }

S, s AR R AESHREZE N 0.017; C N 0.062905115, /NT0.35; PN 98.31%.

Table 3. Prediction model test of total health expenditure in Anhui Province

3. RPEDE R ERMNRRGLE

Fhr SKhME TiiE W MR R P S S,
2010 721.12 721.12 0 0 98.31%  460.2935328 28.95481752
2011 891.65 962.2348532 70.5849 0.03484

2012 1112.02 1069.146767 —42.8732 0.01296

2013 1221.5 1187.937442 —33.5626 0.00578

2014 1321.64 1319.926701 —-1.7133 0.04814

2015 1460.42 1466.581013 6.1610 0.01173

2016 1643.29 1629.52978 —13.7602 0.03856

2017 1812.24 1810.583446 —1.6566 0.04749

2018 1998.08 2011.753608 13.6736 0.00765

2019 2240.12 2235.275369 —4.8446 0.03867

7) 5 kE LRI IR NS b

Table 4. Accuracy test comparison table

= 4. FBERIEMRE

BT K 45 4% P C
1 Z(4F) >95% <0.35
2 R(EH) >80% <0.50
3 () >70% <0.65
4 JAEHE) <70% >0.65
LR 6 fif13: P=9831%>95%, C=0.062905115<0.35, HEAGEEELEg0N 1 4%, FEE R
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33. KA DERER=o

FEE, 05 ZBABUR . 2 DA N AR KGR, s, 2 iig =AM
AR o R, X NS =AM E R RE B SRR Y, o R i AT o A, BiEId
WAL, Hoa 435 4: —0.095729376. —0.14854861 —0.065675006, 1 43N : 295.452768. 218.582144.
339.3194001. Kb, AILAHBURF. AEE A N A ST H GM, D)L 51K :

)’(‘v(l) (k n 1) —3300.543378e%%95729376k _ 3086.33378
XU (k+1)=1728.841965¢" 5" _1471.457965
XU (k+1) = 5416.164384¢""°7% 3393194001

BT FR R, Bes R BUR . A N BA ST 2 C B/8F 0.35, 20 5128: 0.096674614.
0.092814622. 0.22895864, W3 3. WRHEE 4 hREER, XTI E ARG ERL, ZHE DA
. BURFS SRS N A 2% F S R RS FE AL T8 Ky, A — A,

Table 5. Based on GM (1,1) model 2020~2026 Anhui Province health total prediction results
# 5. BF GM(1LDIERIAY 2020~2026 FREFE D E B EATMLER

e BUR T2 A e T AT, B
BHALT) N WAL M) AT 5 Ho(%) (f270)
2020 784.80 31.60% 1054.16 42.44% 663.95 26.73% 2483.63
2021 863.64 31.30% 1222.98 44.32% 709.01 25.69% 2759.58
2022 950.40 31.00% 1418.84 46.27% 757.14 24.69% 3066.19
2023 1045.88 30.70% 1646.06 48.32% 808.54 23.73% 3406.87
2024 1150.95 30.40% 1909.68 50.45% 863.42 22.81% 3785.40
2025 1266.57 30.11% 2215.51 52.68% 922.03 21.92% 4205.99
2026 1393.81 29.82% 257032 55.00% 984.61 21.07% 467331
4. g

R ol DA RS GML, DAY, FRATABLAT LA R BUE 5 S E B, HAE &
BRrME L, BAK TR SR 2010 5] 2019 4F, ZH08 DA SRR X A B 1E 1 Ul
£ ETH@ES, XU IRE AW T BT AT RN, AR A R A dr i R 22 4. [
I, 2B A DR E PN KN 13.42%, & THXAE P SE PG K3, XA 25
BEI DS & T At K. —J7i, XU 28 DA R IR THRE A e A5 — 71
WA LA e A e S 53 L GOBOIB ™ . L, AR R s N A 9 IS AN b, AT L
7 H BT R Sons e [ DR O Bl B2 A A W S (K e E A

WRIETM B ARG, LSRR TRHEHHOIRES, HIMIRER, FE KRR 37%. R
FE A -GRN DB B UL SGHT SR L, N D AT e 3 2 AR A SRR K — A S R,
R AR EESREERTRERWET), BESMFIZGFNEK. A TAEL R ARS W kA
A, HE 5 ATLVE W, BURF DA AN RSO B REG, mttas DA SCHAE DA S S
(7 ke 2 ad e, X TEAE S A il O™ A A . AN ARSI e, iR S R AR A
IR E bR, RIS ANIE TAESCH 5 EUTE 15%% 20% X RT[5]0 BRI BRI B2 (45 AT 7T BEA71E .
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