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Abstract

Based on the data of the total health expenditure in Yunnan province from 2009 to 2019, a GM(1,1)
grey prediction model of the total health expenditure in Yunnan province was established based
on the grey system theory. To analyze the financing level and structure of total health expenditure
in Yunnan province and its proportion to GDP. The total health expenditure and its financing
structure of Yunnan province from 2020 to 2026 are predicted. The forecast results show that the
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total health expenditure and its proportion in GDP increase year by year, the proportion of gov-
ernment and individual health expenditure decreases continuously, and the proportion of social
health expenditure increases continuously. It is of great significance for the development of health
cause in Yunnan province to provide scientific basis for regional health cost management, financ-
ing level and structure optimization.
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PARTHZE - DNE KX E @ AN CEE TS 1 ), tha H T 57 A 2 H P FE R IR
whmEaA].

2020 4F 10 A 29 H,  (Hr 3t g o il e B R 5 AR E 2 R 8 8 -1 DUAS FAERLRIA — O = FAF iz 5t
HFREIEE) $2 B Ak e rp B ¥, PARRAFBUG. 25NN PAH AT RN
RSt AR @ R R e 520, e MRIR R, Hdi GDP M Ag s —N [ KB X TLAERYT %
BRI HTEEL 2] 8 (=FESIHFEE) . =8 GDP 2009 3] 2019 FEMIEKAEIX 14.35%, %
M 6169.75 {CICHEK B 23,223.75 1270; AR H R KIRGE, SUHEM 427.48 {2t K2 1801.8
2,76, GDP 43585 Lb TP A S 8% FH AR G v T3 3 N E . BEE sl PAES R, il 4
Moy DAERTHES S XA KEAE, ZERKPRERSHEGEE, Mamy LARER
R BA R L.

HAT, RAKE GM(1,1)BE 2 548 AR S AT 20 RS b . B = PAE R 2
T2 1, 25 DGR PA o A SRR AUR AR, AW R 1 2548 2009~2019 4L 11 1 PA S 3 H
J GDP FHCHERE, HETKE GM(L IR, XA 2020~2026 4 1A 6 9% AN 5 S5 AT 00 4347
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BRI R A G
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KR GM(1,1)BALNT 2020~2026 42 f 8 PAE SO R B RGBT BN . IR € R Gl R
BOREARRRPIREIL, —ATHOSBRORGLZEREN T “DBIAF T MBI RG[3]. A
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Table 1. Accuracy test comparison table

= 1. BERERE

ARG B 5 2 P C
1 & (4F) >95% <0.35
2/ (EH) >80% <0.50
3 () >70% <0.65
4 FAEH) <70% >0.65

2.3. HIERAIEFSE

iZH Excel E N KW, JEAE Excel WEESIEMRE, W T mmE PAREH. BUF. tLSRAA
TPAESCH I 4 B IR A GM(1, 1) TR,

3. &R
3.1.2009-2019 F @A DPE L BATURA

MZ=FIE DAR BT 11 E0B 0 RE, Bk EEIE T HEHEKES, PR8N HERE L
—ANFAEMBRE . AN TA LT E, M 2009 £ 935.19 JLHEF2] T 2019 4 3708.8 6, 2019 4
NI 2% F 2 2009 SRR VYRS . Ak, BURF A fAS N A SO = J7 T ) 2 il ik R
PRI, RIHBUR . N ATAESCH SRR, Ao TASTH S EEARBIE et . W& 2.

Table 2. Present situation of total expenditure and composition of Yunnan Province

=2 AEE AR BRI RARIK

AP
oy B T S e A AT, %fg/ N
RHALTG b)) BSEAALT  HH%) BERAALT  HH(%)

2009 167.34 39.2 103.15 24.1 156.98 36.7 427.48 935.19
2010 199.38 39.1 147.3 28.9 162.79 32 509.47 1107.15
2011 255.78 37.6 205.23 30.2 218.66 32.2 679.67 1467.66
2012 288.23 38 211.84 28 257.6 34 757.67 1626.26
2013 322.14 38 241.43 28.5 284.09 33.5 847.66 1808.68
2014 359.63 38.78 271.81 29.31 295.86 3191 927.3 1967.16
2015 425.76 38.88 338.2 30.88 331.22 30.24 1095.19 2309.65
2016 473.34 36.03 463.17 35.25 377.35 28.72 1313.85 2754.12
2017 553.8 36.63 535.28 35.41 422.78 27.96 1511.85 3149.36
2018 583.73 35.28 614.88 37.17 455.75 27.55 1654.35 3425.52
2019 646.47 35.88 663.59 36.83 491.83 273 1801.89 3708.89

3.2.20092019 FEZEERESEBA Y GDP LLETHRR

2009~2019 5, =F4E DA BT o5 E N A 5= S (GDP) Y Lk 2 2 A HIEAR 36 K 5 393 S Rl VR e 3
ZEE PAMEHYE GDP K AR —3, PA R E T8 K% & T GDP P K&,
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B PAEKEHE GDP LE S FikES, HEM 6.93%MKE 7.76%. BUF. thaBASZ R H S
GDP ELE D FIM 2.71%. 1.67%I4ZE 2.78%F1 2.86%, N ANTFEA T H 5 GDP ELE M 2.54% FFEF] 2.12%.
3% 3,

Table 3. The proportion of total health expenses in Yunnan Province accounts for GDP

F3. nEEIERERSL GDP RILLE

GDP/ ———— BARA 5L
i e BONEAEX H(%) HRRAES E(%) PARES EE(%) %)
H/AZ TG H/AZ TG H/AZ TG
2009 6169.75 167.34 271 103.15 1.67 156.98 2.54 6.93
2010 7224.18 199.38 2.76 147.3 2.04 162.79 2.25 7.05
2011 8893.12 255.78 2.88 205.23 2.31 218.66 2.46 7.64
2012 1030947 28823 2.80 211.84 2.05 257.6 2.50 7.35
2013 1183231  322.14 2.75 241.43 2.06 284.09 2.42 7.23
2014 1281459  359.63 2.81 271.81 2.12 295.86 2.31 7.24
2015 13619.17  425.76 3.13 3382 2.48 331.22 243 8.04
2016 1478842 47334 3.20 463.17 3.13 377.35 2.55 8.88
2017 1637634 553.8 3.38 535.28 3.27 422.78 2.58 9.15
2018 17881.12  583.73 2.80 614.88 2.94 455.75 2.18 7.92
2019 2322375 64647 2.78 663.59 2.86 491.83 2.12 7.76

3.3. ZEAERE L RATNES
(1) BN [a] 751 .
X = L0 (1), 20 (2) 00, (11)] = {427.48,509.47,-,1801.8}

JRAEEE — i R0 AT
XV =(427.48,936.95,--,11526.38)

(2) BEATHESCTE MRS . 2154 p(2)=046, p(3)=032, p(4)=029, p(5)=0.24, p(6)=0.20,
p(7)=0.18, p(8)=0.17, p(9)=0.16, p(10)=0.16, p(11)=0.14, FrHHHE &L hEH M HAE. i
AT LAFIF GM(1, )RR A

(3) LT H AT LA

—1(427.48+936.95) 1
2

-682.22 1

—1(936.95+1616.62) 1 -1276.79 1

B= 2 = . .
-10625.44 1

—1(9724.49+1 1526.38) 1
2
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509.47
679.67

1801.89
4) SR
25 (BTB)’1 B'X, {35]:a=-0.131047683, b=482.5208412, = 3682.024976

a
5) BRI T R 2P TN B
XU (k+1) = 4109.504976¢" ™% _3682.024976
6) HIEAE R KI

29, mEE PR HAKTFAEMRZ AN 0.034; C N 0.095551163, /M 0.35; PN 96.59%,
MERIREREUF . D% 4,

Table 4. Inspection of forecast model of health total prediction of Yunnan Province

4. AEE AR ERATMNRESL

Fr SKEPME FE W HXT R P S S
2009 427.48 427.48 0 0 96.59% 444.5419391 42.47649949
2010 509.47 575.4216791 65.9517 0.12945

2011 679.67 655.9934537  —23.6765 0.03484

2012 757.67 747.8470606 -9.8229 0.01296

2013 847.66 852.562206 4.9022 0.00578

2014 927.3 971.9397902 44.6398 0.04814

2015 1095.19 1108.032879 12.8429 0.01173

2016 1313.85 1263.182013  —50.6680 0.03856

2017 1511.85 1440.055462  —71.7945 0.04749

2018 1654.35 1641.695108  —12.6549 0.00765

2019 1801.89 1871.56877 69.6788 0.03867

34. ZEAEDELBATMUER

Al L, BT e DPADAEFR AR TR, ZiHE, Wil sgEms, Ha 25008
-0.12033399. —0.16703996. —0.10490741, b Z+%HN: 192.6462854. 126.0015929. 170.5599717. K,
A LA GM(1, )RR ) 51l -

WU A3 IS
XU (k+1)=1768.269987¢" %% _1600.929987
Mo BAERHIS
XU (k+1) = 857.470045¢" 7% 754320045
MNP A RS
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XU (k+1)=1782.794362¢" ™% _1625.814362

25, SRAGEURF S A N A S B 7 2 H C 43314 : 0.095047705.0.134093207.0.125176835,
PN 035, iR4EE | FER, SRITE MR ERE, ~ME AELEH. BUF. 2 AR
RS RS R, BB TR, WE S,

Table 5. 2020~2026 Yunnan Province health total prediction results based on GM(1,1) model
5. BT GM(1,DIEBE 2020~2026 EREAE PE R BATUNER

X BURF PAE S H Fhge BAESCH NP H A
HICE) WAALTT) %) WAL %) LT %) (f¢7%)
2020 753.24 35.12% 828.44 38.63% 562.98 26.25% 2133.63
2021 849.56 34.62% 979.05 39.90% 625.25 25.48% 2432.39
2022 958.19 34.10% 1157.05 41.18% 694.41 24.72% 2772.97
2023 1080.72 33.57% 1367.40 42.47% 771.22 23.96% 3161.25
2024 1218.92 33.02% 1615.99 43.78% 856.52 23.20% 3603.90
2025 1374.79 32.46% 1909.78 45.09% 951.26 22.46% 4108.52
2026 1550.58 31.88% 2256.99 46.40% 1056.47 21.72% 4683.80

4. Wig

1) BT BA SRR, 25 KA TR Z A, fFF ARIMA B4, GM(1, )AL, Th/RAT K
BALAN BP #HEE ML RAL, Forh GM(L, D)BOR R TS 7 (8 L 5 4k i B RAR A0 RU7E &2 B
MAKRKRE, =iE DAEREHALBUF. 4. DN TA S CAEG RSP e -5 T R 2/,
RS AT IR I = — o GM(L, DAEBITE AR IR 2= 48 1A R 2 A 0 8 UR R AT

2) MRHE 2020~2026 FEmEE PALTATME, PALSTAKSASEZERK, FRHEBKRE
14%. BIEFEER, N ZBAA WIS 5 850 A S 3 AT IG K () 5 L N R (4] 4 LFE200E
A DR AR R T A T H GDP KB, i TodE i AR S S SO AT Re et 2R
GiE TN

3) 4 AT, 2020~2026 R ZFEEBUF #a. DAN LA HERE ST AT, BUFAAA
PASHHEIRE— B8N, BUF BRI R AN NGB S0 B, RN N PASCH & PA a2 H
(L E AT SR T AR ZH A (WHO)BR HVE B “ BRI EEL 7 Il /LKL B 15%~20% B BRAR X 4k [ 5] k4,
o TASTILER— PR, o fu ) TR 9 Fl R E .
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