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Abstract

Objective: To predict the total health expenditure in Henan Province from 2019 to 2025, analyze
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the factors affecting the total health expenditure, and provide suggestions for the development of
health services in Henan Province. Methods: Using EXCEL to establish a database, construct a gray
model to predict the total health expenditure and financing structure of Henan Province from
2019 to 2025, and using the gray correlation method to analyze the relevant factors affecting the
total health expenditure. Results: The total health expenditure in Henan Province will continue to
increase from 2019 to 2025. The proportion of government and personal health expenditures in
the total health expenditure will show a downward trend, and the proportion of social health ex-
penditure will gradually increase. The gray correlation between personal health expenditure and
total health expenditure is the strongest, followed by GDP per capita, and the gray correlation be-
tween aging status and the total population at the end of the year and total health expenditure is
weak. Conclusions: We optimize the financing structure of total health expenditure, reasonably
reduce the proportion of personal health expenditure in total health expenditure, reflect the pub-
lic welfare of health services, correctly handle the relationship between health expenditure growth
and development, and promote the sustainable development of health policies.
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1. 51§

PA SRR A E R X AE—E N A, AR ARSI Nt AR T A B R R e
BAARVEIAL ), [ — € BT FBURF . A2 BRAS A0S A fr g 1) AR B A 9% FH 7L E K-
Crp e b g [ 45 e o6 IR AHIE 25 TAE RIS s 7 DL) 32 “ BB mBURF AN S ARSI LLE,
17 i BAN N LA R 7 AR 30 FH ARG 0% 7 [1]. BAEM B AFEEUN . HhafIA N AR,
SRS —AN [ GBI X F DA PR G, AR 9% FH (0 58 08 450 S T BUR A AR S0 AR B, R
7 A SR A PAE S I Ol Fett R P AR AR R R, RIEHEZR DAL 5 GDP LLEA
MAKT 5%, HAPEUFTE L 30%, #HG S 50%L0E, AN ASTH & Ee ] 20060, F[2]. DA s 3 A
o A AR B E I E R T 5 AT R RIERAERE, BUM . Aha IS N TS o TUAR 5 9% F L A e it
T DA FH R T R R AR R AT IO 1K 7 V5 ARIMA B (8] J7 B K €5 GMI(L,1) B84 L Verhulst
B FRECFIE J7VESE[3] [4] [5]. d8 K EER e 4 1A R B R 8 R A M AT TN, Rk s T
AR R R AT 0o AR R A AR S O R R a3 S R AT 7T, AT g A AR AR,
SR T AR IR ) 2 R R BRI AR I

2. MRFZESHIEFRIE
21 HIRAZE

BRKEBZRGHE, MWEKE GM(LD)ER TN 4 2019~2025 F PAE LR BT 4. KO
BN B ) IR R G 2 —, HAAFEARRED . TR e RS A [6]. KEKES
MK 228 7 51 5 LU B8 ) 2K E8 S B B R /NI HES 3 B e R0 JCAH SRR, K B o Bk 40 A L
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AERNEET . FEAKDAR . PR AR [7].
f8 1] Excel2013 B NKLE, FFAE I ACE TN L A0 SRR AT A5 AR 5C 2 30 - Fa b R EAT 15

2.2. BiEKIR

TA S SR T IR FEE R (TR PAGETHESE) K 2010 42 2018 SIS R, HLH
PABRM. BUF ARSI e TAERMSH . AN PR SO S8R T br

PR MR R A DA B AR R, RIS G DAESHES) hRE g8, Nast.
SRR BHEAETS AR S DA S S RN 8 Mahs, EFILBEIIMSHELS, IEHK OB
XA A R BEAT 704

3. AARELEBRAIK

2010~2018 i pg 4 PA S 9 A 1066.57 1276 ) 3100.17 1276, DAL AWK, P
K% H 12.59%, FHrBURF A 3 H S 321.19 127615 K 5] 935.60 1470, “FIIEK % 12.61%, 4T
A SN 272.98 12T K F1) 1170.29 1273, 13538 K %2 17.55%, 4> N A= 3CH M 472.40 127015 K 51 994.28
275, FHIHK R 8.62%, A BAERM T HM 1134.04 ot K 5] 3215.94 75, P KZR 12.28%, M
B KFERE, o PAERA S PO KRRE. M BAESH G PASFALE R FRE%s, BUf
Atk 2 A S H BB 8 BT (L& 1),

Table 1. Financing structure of total health expenses in Henan Province

F 1 EEIDERERERSN

WO B Ha B ANBAL ‘ ‘
FOO wmmm mw BWE mw BWE sk E%f;f " Ai@ﬁﬁﬂ(%ﬁ
(fz.oe) (%) (fz.oe) (%) (fzo) (%)
2010 321.19 30.11 272.98 25.59 472.40 44.29 1066.57 1134.04
2011 418.75 33.25 305.92 24.29 534.73 42.46 1259.40 1341.50
2012 489.46 32.25 381.86 25.16 646.31 42.59 1517.63 1613.47
2013 561.33 32.99 437.19 25.70 702.84 41.31 1701.35 1807.45
2014 612.55 32.60 533.89 28.42 732.35 38.98 1878.78 1997.07
2015 729.70 3231 734.65 32.53 794.14 35.16 2258.50 2382.38
2016 794.42 32.13 859.06 34.74 819.15 33.13 2472.63 2594.03
2017 844.81 30.75 1015.67 36.96 887.19 32.29 2747.67 2874.43
2018 935.60 30.18 1170.29 37.75 994.28 32.07 3100.17 3215.94

2010~2018 4Eyi[ 44 TAE B 9% F o5 i) e 48 AL P B LL EEOEAE BT, PAER SR A 5 GDP LLEE M 4.62%
T+ 6.45%, 2010~2018 4FIA] B 44 42 77 4B M 22655.02 127614 i # 49935.90 12,76, “F- 11K % 9.18%,
HiE PA RS K RS T GDP K, TR S 9 A MR8 DL T X 48 50 K K
Fo BURF AR SO G EEAN 1.42% ETHE] 1.87%, 412 TASCH A7 A 1.20% - F+51) 2.34%, 1A AN T
AR IS S EEAN 2.09% K %3] 1.99% (W4 2).
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Table 2. The proportion of total health expenditure in Henan Province to GDP
F2 MEEDERERL GDPHLLE

PA R ({ZIT)

R (%ﬁ) B A T AT ﬁfff

o 4 (%) S 5 (%) S 5 . (%) (%)
2010  22655.02 321.19 1.42 272.98 1.20 472.40 2.09 4.62
2011 2631868 41875 1.59 305.92 1.16 534.73 2.03 4.68
2012 28961.92 489.46 1.69 381.86 1.32 646.31 2.23 5.13
2013 3163250  561.33 1.77 437.19 1.38 702.84 2.22 5.29
2014 34574.76 612.55 1.77 533.89 1.54 732.35 2.12 5.38
2015  37084.10 729.70 1.97 734.65 1.98 794.14 2.14 6.10
2016 40249.34 794.42 1.97 859.06 2.13 819.15 2.04 6.11
2017 44824.92 844.81 1.88 1015.67 2.27 887.19 1.98 6.11
2018 49935.90 935.60 1.87 1170.29 2.34 994.28 1.99 6.45

4. FEAERERBRRAMNER
4.1 HBEN
HESLRIRFF A -
x© = (X(O) (1), x%(2),---,x (9))
= (1066.57,1259.40,1517.63,1701.35,1878.78, 2258.50, 2472.63, 2747.67,3100.17)

©) (1 _
AT LA S iﬁzﬁﬂé}itbiﬁzﬁﬂ(k):%,k:2,3,---,9Ez(k)e(o.8187,1.2214)IZI‘EWL )
X
AR ST,
Fi BN R 41

x :(x(l) (1), x¥(2),, x¥ (9))
= (1066.57, 2325.97,3843.6,5544.95,7423.73, 9682.23,12154.86,14902.53,18002.7)
MR B 5% M & Y

H
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£ = 91005837, Fi AR A S HROTRIAEE T Jy: XY (k +1) =10167.15372¢" 57 —9100,58372
(24

AR, Rt 40 Ak 3 A0E T 2 Ee s 3 AT DA ST Tt A 2
WORF TR 3 S ks RO (k +1) = 5449.484936° ™% _5028.2949
s TSRS R R®) (k +1) = 4159.438336% %224 _3586.4583

AN TSRS IR (Y (k +1) = 7424523212051 _6952.1232

4.2. HBRE

x(o)(k)—i(o)(k)

PR, E (k) =X (k)-% (k). e(k)= )
X

x100% JA RF 44 BAE MR

X . S,  0.025597195
ﬁ‘r!l SR} ,\é' C:—Zz—
TR T f5 56 72 LU AR s, ~ 690.6457004
45 P >0.95C<0.35, FRMM&ERLT. 4 -a<03h, GM(L1)BEIE]H T K WIFm[8], & itHnr

% —a =0.1225327 < 0.3 {Z A A ] {5 A KA TN (L2 3).

[ 4 AT
. S, 0.026266582
BURF BA AL A5 2 H C =2 = ————"""-0.000127204 , —a =0.0948333
PR R 2L S, 206.4920156
S

. . 0.029078953
2= T A 2 R 5 06 C =22 2TeIVITOOY
Fhox DA B FH S B 5 06 72 LU A = 3248770345

S
‘ S, _ 0.038365662
KO NNELE S 06 C= = et anorel
AR B SO A 5 B 2 LU S, 165.3895751

—0.00003706 /NREZMER, P = P{|E(k)— E|< 0.674581} =1,

=0.00008951, —-a=0.1322141

=0.000231971, -a=0.0750513

Table 3. Model test of total health expenditure in Henan Province from 2010 to 2018
3% 3.2010~2018 FiMEaE D4 S BRI

W HAR R 22 SRR R 22

FO OB EAE T AAT PALE BNE HaT AT TAR BUNE HaT AT AR
S XML A AT RSOl ARk Bl A R A Ak H #

2010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2011 —-23.3405 17.9721 —43.9333 —65.9509 —4.4994 0.0297 -0.0822 —0.0524 0.4999 0.0033 0.0091 0.0058
2012 -6.5552 10.8041 225460 19.5115 -1.1121 0.0158 0.0349 0.0129 0.1236 0.0018 0.0039 0.0014
2013 6.0259 -28.7215 30.4601 7.9426 0.9112 -0.0390 0.0433 0.0047 0.1012 0.0043 0.0048 0.0005
2014 -7.9409 —-40.2851 7.5652 —35.3734 -1.1144 —-0.0483 0.0103 -0.0188 0.1238 0.0054 0.0011 0.0021
2015 37.5379 36.9079 12.8659 94.8249 4.5243 0.0357 0.0162 0.0420 0.5027 0.0040 0.0018 0.0047
2016 23.4572 20.2843 -23.0162 26.9066 2.6226 0.0175 -0.0281 0.0109 0.2914 0.0019 0.0031 0.0012
2017 —-12.7923 15.9253 -20.6142 —16.8685 —1.3540 0.0121 -0.0232 —0.0061 0.1504 0.0013 0.0026 0.0007
2018 -17.2604 —-13.1772 15.7220 —24.7430 —1.6667 —0.0090 0.0158 -0.0080 0.1852 0.0010 0.0018 0.0009

RIS IE AT R, PrA AR IR IR 22 LUE C /8T 0.35, H-a ¥/ T 0.3, BERILGHERESEIUT
S ST PR R R O R R A ) T
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4.3. BT

SRRV IS TR, TR AR SR TR . BUR AR SR A SRR L dh S T AR B S AR A
AN EA B RIS A RN B A, HLAS R DAEAT Fp AT o PR 2K A T 45 SR v] %1 2019~2025 43T R 44
PARB S SR, TA A% 3505.58 2018 N 7042.67 1276, Hrhtho TAESZ H 2 4
Kl 2 %, 76 BAER SRR G Heok, AN BASCH G PA 9% A EL B2 R %, (5 e T
20%. 2019~2025 4E 44 1A 3% S M e (.22 4).

Table 4. Forecast of total health expenditure and composition in Henan Province from 2019 to 2025
= 4. 2019~2025 i A & L4 5 28 A A AR T

TAM(IZTT)
By BUNSCH Ait() ARSI Aith)  DASH HH(%)  BEEBWLEEA Rt
2019 1057.59 29.94 1393.16 39.44 1054.83 29.86 3532.26 3505.58
2020 117275 29.37 1632.49 40.89 1137.04 28.48 3992.72 3942.28
2021 1299.35 28.79 1905.65 42.22 1225.66 27.16 4513.19 4430.67
2022 143856 28.20 2217.43 43.47 1321.19 25.90 5101.51 4977.17
2023 1591.60 27.60 2573.28 44.62 1424.16 24.70 5766.53 5589.04
2024  1759.88 27.00 2979.42 45.71 1535.16 23.55 6518.23 6274.45
2025  1944.89 26.40 3442.98 46.73 1654.81 22.46 7367.92 7042.67

5. MWEZEDH
5.1. #EFRIEEL

Pl A BT Xo ML A¥) GDPXy M AP Xoo BRALIRIL Xav PAFARA G X4
TPAENUIRAIEL Xov FERENT Xou BEEEI TR ANTIEL A Xon BEEAEBEHANIEZ T Xe N
ZHRF, WA AR A R R bR (A& 5).

Table 5. Influencing factors and indicators of total health expenditure in Henan Province

5. Y DERERAFMERIER

LR TRbRRFIE TRbr iR Rik
A1) GDP Lt ahs GRS RSP Y NE= A ] X
MANEASH b i o JE A% 32 B2y AR AR S5 I B S X,
ZWAIRDL S i=p 65 % UL ENF RN X3
TPARARANR TPAEARRR MAHEBETTHEAR AN 7 X4
TPAENUH PR 2 PAESRR LI ARSI A R B PR £ Xs
G NSYNE] FtRbR G SUIEPSYNBE:| Xs
R 1290 NIk R 245 9% LB L BT T TN IR 2 T NIREL X7
B2 RefE RBems AN N F4E= 24 9% E S =g By 7 AERBE SN H B AN E Xs
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5.2. R XEKDHT
VTR (% (1)) B0, Lesads {x, (§)},i=12, 8 5 BIA A TALH, ERALIRSL,

TARARNG, PANWKRAGE, FERBAD, BRI ANRIEL TR, BEEE B AN 2537
ML 6).

Table 6. Total health expenditure and its influencing factors in Henan Province from 2010 to 2018
= 6.2010~2018 FEiAFE A D& BB A R HFME R

Xo X1 X2 X3 X4 Xs Xs X7 Xg

BREEITZ  DRBE(ERE
ALY AN
ERZGPA] BRZT

PMAE e AR DA FRE
A R RAR R NS
(1z.75) (%) (JiN) (isk) (AN

F O P A3
H(zt)  GDP(T)

(o) (o)
2010 1066.57 23984 472.40 8.36 37.28 32.76 10437 114.0 4759.2
2011 1259.40 28009 534.73 8.60 39.52 34.92 10489 122.4 5221.3
2012 1517.63 30820 646.31 8.80 42.88 39.39 10543 133.8 5676.8
2013 1701.35 33618 702.84 9.10 46.91 42.98 10601 146.0 6200.7
2014 1878.78 36686 732.35 9.40 49.45 45.93 10662 155.8 6642.5
2015 2258.50 39209 794.14 9.60 51.96 48.96 10722 164.4 6874.4
2016 2472.63 42341 819.15 9.90 54.67 52.16 10788 172.2 7085.4
2017 2747.67 46959 887.19 10.20 58.05 55.90 10853 183.2 7739.9
2018 3100.17 52114 994.28 10.60 62.13 60.85 10906 193.8 8156.5

SRFMIME A7 0 2% RN EE SO T A A A7 T R B, XV S5 0 5% B L

ﬁﬁﬂﬁﬁ*%ﬁﬂ%@o%%ﬁﬁﬁﬁﬁﬁﬁzszf%i%%Lmﬂz&mm,k%ﬁ?wqg
ij max

W_E A KA 0.5, EXBEAME N FRET 1 0IEH, ZRBGREIE 1, BRIt

@ko%ﬁﬁzmwﬁiQMEﬁ%ﬁﬁﬂﬁmiﬂo

Table 7. Grey correlation coefficient

® 7. RBREKEARY

s Xy Xa X3 X4 Xs Xs X Xg
1 1 1 1 1 1 1 1 1
2 0.98625375 0.950137523 0.859563484 0.885211752 0.890162292 0.841135507 0.896808755 0.917503338
3 0.870986226 0.944436094 0.715423068 0.773428565 0.808470383 0.692806627 0.78881049 0.801802287
4 0.82792123 0.896598902 0.647555257 0.734289434 0.766738249 0.616340422 0.747489205 0.761047131
5 0.800553325 0.815043305 0.593672707 0.681487637 0.721396671 0.557130503 0.702161865 0.717893417
6 0.658506293 0.680793403 0.489910407 0.562584926 0.599053482 0.460575696 0.579511325 0.580356472
7 0.627361146 0.610992799 0.450792729 0.522167929 0.561784906 0.420154379 0.53539941 0.528785439
8 0.600904401 0.571437469 0.407035404 0.477391066 0.516949964 0.377299868 0.489924265 0.494947972
9 0.559188914 0.537204887 0.362262146 0.428781105 0.470113415 0.333333333 0.435485557 0.438323266
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RN, MERR CORIE X TA B 3 2 KR 2EAT b, 25 8000 B | B B K
CRIRSE . A AHSCRE M R R I R E X R T 0.5, YW T SRR REma R 3R fadn R BF 7 3o P A A
TASCHYE TR S ORI B K0 0.7785, FLIKGE AN GDP I EAENUM PR AL RIS ERA
FUS S DA RSB RI BN (LR 8).

Table 8. The grey relational degree and sorting of the comparison sequence to the reference sequence

8. LLEHIIMSE IR EXKE R AT

Xy X, X3 X4 X5 Xs X7 Xg
KeIpfpiE
0.7702 0.7785 0.6140 0.6739 0.7039 0.5888 0.6862 0.6934
HE 7 2 1 7 6 3 8 5 4
6. it

6.1 AREIESRARREEK, PADERASEREERETRE

2019~2025 4FEREEE DA KB GRS 2 E TS, Hoddh e TAESOH 5 B Z a1 in, 1
NN R FREEBAR T EN N PG, FRERERR S,  “fR+E 20307
FRINEL) $2H 2 2030 A N A o TA B EE B AE 25% A 47 o N N BARSCH o L I i B A%
FEAPPE R AR st s 2 F SR AR R O VPN P bR 2 — (9], R R TUAE A0 N AR A o L sl 78
20% UL FIFRIERE, KRRV A NN AR SRR E NS, A5 T 20%. 1
SERIBUR FIAL 20 TUAE SR FHEEN RS, RAL TR &8 B4, PRy DA% 2l il pg B o 1 B 0 TAF, & 2R
BERARHMK A5 R BRI R, o DA SRS T SEER, SHEEEANANTAERH,
PRBe JE R FEA AR BT 7oK, B 48 A b e R R

6.2. PABEXH. A¥JGDP S5iMEE D% 2 8RAKEKMBE

AMNPALHRBERNAME PATH, 5 P4 BHHRBE R, WIHEALERT 8 AN
BRI 28 AR AN N AR S T A i 2 s e K o & N33 GDP 24 0.7702, TAENUIRALEL . BB A B
ANANBIEZ %, ERREI TSR ANIEZ S PARRAN IS TR 2 A6 OB 4332 0.7039,
0.6934. 0.6862. 0.6739, XLLghr DAL I BA BRI CEM: . i DAL S HIEFEK, 4
N PASCH AR K, SEss s N ARG, 3RS EST PA MRS KT LA 2 fE R R K.
A3¥) GDP 5 P A S ok B CIARR FEHE A 56—, B R RIS 0, X ERy7 AR SR btz B,
AR B S 2R K B KM EE E SR R [10], B 45/ N X A1 50 R KT 25 57, 357 56 3 1 BT (R I6
AT R B, ORRR R R A2 BT PA RS AP f ] R

6.3. ZRURREDE B ERARKER/)

LR OLTE R 2R 65 & K UL B N HEAEN DRI E, BEFR NG, AN S EPLEEZE
W EE, BRI Z R, SR PAFRRMEMNEL, PARHBEIEE . SHHLTEFEAN DER
REOK, H AR & LA, AU AR B R R R, 2RO S AR R 3 T I K 8 0k R
JERUN . XS5 R G EREE NS HIIEREEL, M Tasr M RAERIREER, e REx DAL K
SN EERUIN11] . Z4E AR R FON AL 2 A Rt ob AT 2 X, AL N B A LA R 55
ok, AR NBRBST DA GRIENLA], B NSl A s KT By AR S .
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