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Abstract

Objective: To analyze the total health expenditure and its composition in Shanghai from 2012 to
2018, and reasonably predict the change trend of the total health expenditure and composition in
Shanghai during the 14th Five Year Plan period. Methods: The relevant data of total health ex-
penditure in Shanghai from 2012 to 2018 were selected to scientifically construct the grey GM(1,1)
prediction model. Results: From 2012 to 2018, the total health expenditure in Shanghai increased
from 109.235 billion yuan to 230.160 billion yuan, and the per capita health expenditure reached
9495.89 yuan; the proportion of government and personal health expenditure increased from
21.3% and 19.5% to 22.07% and 20.3% respectively, and the proportion of social health expendi-
ture decreased from 59.2% to 57.63%. During the 14th Five Year Plan period, the total health ex-
penditure in Shanghai showed an upward trend year by year, the proportion of government health
expenditure increased, and the proportion of social and personal health expenditure decreased
year by year. Conclusion: Shanghai needs to continue to explore and build more reasonable medi-
cal and health policies, scientifically allocate health expenditure, broaden health financing chan-
nels and enhance people’s sense of access.
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PR ARESTORERRD 5, REREASFEIFLLIR, 2020 F3RE AN N A Y
PARRACE TR 27.7%, (H 240754 12 200 & 03840 DL S 4L, B E0a T KU A
RKABZBAM A —, WX RE T DA KRR T E k. DAL AR E PRSI T R,
FEHBUF . M N EASTHMR[L], & —AE KB X e — e B A (B A —8) 2t 2 TR
J7 ARSI B S, EVER T — N E K — X DACRGU E SR bR X AR S 9% FH kAT
REETR AT LAAG 25 A BORF 38111 8 AR BT PAE B IR (A4 . (B AR 5 9% A S P b A7 AE I 1)
B E e, WS R =R, R RR R BN A SR R T S 2]

FTEARE R SR, HETREKFMEST AR TS X, 2016
FERE P AR 5 E A S E GDP L E N 6.2%, 1 LT P AR 2 5 HE N 6.52%), 1H 2012~2018
MRl BTN N AESCH S EE A S, BT I IR B T A A e ol G KA O DL R B R
PR A A a4 R T4 BT (RO, e sepl PAEBAR b . ASC@ER 0 BT 2012~2018 4E T4
SBRFH O s, MR SRR TN <D0 B AR S SR ARt Ss, B RE N TUAE )
il 5 LRI RO P SR B (LA S 4%, o A X IR (A SR 225 .

2. ERE5 A&
2.1. ¥HERIE
AR EIE IR T IR E 2014~2020 4F (P E PA@EFESTHEL) , Pl 2012~2018 4 _F X A4 5=
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SME(GDP). A= 2 Y R HAL SAE B oy W dihs, 0 A K o A A, xof By “ DU A7
1R T A= R B B AR LIRS A T T A 44T

Sy B BT AR B IR, 2012~2018 4, Fifg T PAR S 9% A 1092.35 1276 K 2301.60 1478,
HAE KON 13.23%; A\ T/E 2% M 4588.86 Tt Ky 9495.89 7T, fEHK %X )y 12.89%. Hi,
MNDASCHIGK RS, BUF AR, A 213.35 {476 K3 467.26 1470 M 232.49 14T
BKF 507.92 1270, FHHEKEHA 13.96%. 13.91%; N NFBUF LA SZH & 4 A 19.5%. 21.3% 1
K7 20.3%. 22.07%. thox DASCHIIEKAGR NS, FGKEN 12.72%, H 5L FFEE 57.63% (I
1.

2012~2018 #:[a], LT GDP M 20101.3 127G 1 F+24 32679.9 1270, F33EK AN 8.44%, Lifgili P
AP GDP L EA K, kIR 0.98%. PA MMM T, HaPATH S GDP L EMN
3.229%35 KM 4.06%, KR TE 0.84%7c A7 s UM TAESCHAAIAS N AR S H (5 GDP [ LG EE 43 51l A 1.16% . 1.06%
KA 1.55%. 1.43%. fE 2016 5, g DAL 5 GDP HILLE R 6.52%, miEHE AL b
H A SEEE 2).

Table 1. Total health expenditure and its composition in Shanghai from 2012 to 2018
& 1.2012~2018 F EiFH D4 B8 A R HAARIK

PR
Fhr BURF PA ST e PAS AN PASH BSHMLT NIt
REHMLT ) mFAMLT HG) BSRRMGIT (%)
2012 232.49 21.3 646.51 59.2 213.35 19.5 1092.35  4588.86
2013 250.82 20.1 740.42 59.3 257.44 20.6 1248.68 5170.21
2014 275.29 20.46 791.87 58.85 278.34 20.69 1345.50 5546.92
2015 319.94 20.82 882.39 57.43 334.27 21.75 1536.60 6362.02
2016 430.73 23.43 1061.73 57.77 345. 53 18.80 1838.00 7595.98
2017 449,64 21.54 1209.54 57.95 427.92 20.50 2087.09 8630.30
2018 507.92 22.07 1326.42 57.63 467.26 20.30 2301.60 9495.89

Table 2. Proportion of total health expenditure in GDP in Shanghai from 2012 to 2018
= 2.2012~2018 F LB DA B 28 M & GDP HOLLE

X
g B T 3 e AT AADAEEH  GDPILIE jé%ﬁ‘if?
BT WO BILIE KO RIFLE k)
2012 232.49 1.16 646.51 3.22 213.35 1.06 20,101.3 541
2013 250.82 1.16 740.42 3.43 257.44 1.19 21,602.1 5.78
2014 275.29 1.17 791.87 3.36 278.34 1.18 23,560.9 5.71
2015 319.94 1.28 882.39 3.53 334.27 1.34 24,965.0 6.12
2016 430. 73 1.57 1,061.73 3.87 345. 53 1.26 27,466.2 6.52
2017 449.64 1.49 1,209.54 4,01 427.92 1.42 30,133.9 6.81
2018 507.92 1.55 1,326.42 4.06 467.26 1.43 32,679.9 6.39
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2.2. A *

BT SCT TA B FTIUIN B R ESCHR,  KAR A ARTIMA BB [3]88 GM(L 1) ARTIMA
PR IR VR e, DOE ST T GM(L )R BAREA R/ R R HLE & A E R I
RGt. HATIRE W G 1)Ll PABCK A, il SRR S s, e R
i, BIEARSCR A GM(L 1) BRI T T«

3. A LT REEBRATUMNRE
3.1 BERERWHITRRAITIES 4

DATII by “-HPU A S A sk O, B, ERSL (T

X = (X (1),x (2),---, X% (7)) = (1092.35,1248.68,1345.50,1536.60,1838.00, 2087.09, 2301.60) 3k
gt

el o (k) = X(:o()"(k‘)l) B
o= (0(2),0(3),0'(4),---,0(7))

=(0.874803793,0.92804162,0.875634518,0.83601741,0.880652008,0.906799618)

2 2

ZAT 5, ZESN T R B EX T o (k) e [e‘nﬂ : e””] A, BIF[X[7](0.778800783, 1.284025417)
W, BRI DAEST GML )RR BEAT R . W3, 2 tbkads, B PASCH . #haPASH . A
EEiﬁ%ﬁ%ﬁﬁEBWUWﬁ{e&ﬁ&jW’ﬂﬁﬂ@ﬁﬁ@ﬁﬂo
3.2. B3 GM(1,1)#E8
FEAL— I B IR 51
x® :(X(l) (1), X(l)(2), X(l)(3), X(l)(4), X(l)(5),X(l)(6), X(l)(7))
= (1092.35,2341.03,3686.53,5223.13, 7061.13,9148.22,11449.82)

MBI P B AR M &= Y:
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BN RIS 5T P = (ab)
o_(a.5) ~(a8) " - [—0.130002007]
995.3926775

F19%]a =-0.130002007 , b =995.3926775
gk xY (k)-0.130002007z% (k) = 995.3926775
AT [ A L 31 9«

X @ (k +1) = 8749.098564¢> %27k _7656,748564

PR, WTRAEESL BT PAR 3% GM(1,1) K t AR 7Y

B, AT HAN =/NMERRE GM(L L) KGN, el 2 A 3e, Bl mBUR DA el
A A TR SCH AT BLEST. GMI(L, 1) 2K SR A B 43 31 -

i TR AR S PRI (AR S 51«

X (k +1) = 1588.410055e" 425 _1355 920055

T 2 TR S BRI AR R 51

X (k +1) = 5319.566501e”##2% _ 4673.056501

T A N A S I TR AR S 81«
X @ (k +1) =1903.1183e 1% _1689.7683

3.3. GM(L,1) Fm#= Y pY 5 BE R0 6

SN ERL, BBk 3, PR Wi g A R 2 IR R e 56 22 L E (C) ¥ /T
0.35, MLAVKEHHEETE 0.97~0.98 Z (], MK T BURE FEAT 30 S bR HEMUE : 24 P >0.95 B, Kuiafainik
FMEFF(WAE 4)o FHIb T LB BT S 7 1) T A e ol P SR TR R PG BE R v, IS 3 —Zbrite, 3R
HHERE . HERI TR .

it EAR, DAL -a=0.13, BUF. fha. MABRAHBA F)-a 73704 0.15. 0.13,
0.12, ¥J/NT 0.3, FrRAMAEAY Ay DU T «A-PY A7 B g in 1A A 2 R LA s i . BRI
RO I 1~ 4] 4.

Table 3. Accuracy test of grey prediction model
3. RBFMRAEERLE

R VEiE D
25 AR B P VAR
J& 46 % EAE (C) PR R 2 FERURE T FE (P)
PA B (ZT) 0.001156118 0.019494086 0.980505914 —%
BURF A X H (1278) 0.003038943 0.032301301 0.967698699 —%
#ho PAE X H(127T) 0.001374623 0.021617692 0.978382308 —%
MANEEF H(1ZTT) 0.001167222 0.024831137 0.975168863 —
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Table 4. Accuracy test grade standard of grey prediction model
4 RETUNEEAE R F R E

(O E Ep (—&)hFE () Eis (Z4)fhss (Mg A&
P >0.95 >0.80, <0.95 >0.70, <0.80 >0.65, <0.70
C <0.35 >0.35, <0.50 >0.50, <0.65 >0.65

2500
2000
1500
1000
500
0
2012 2013 2014 2015 2016 2017 2018
JRtRE  —— T
Figure 1. Fitting effect of total health expenditure
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Figure 2. Fitting effect of government health expend-
iture
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Figure 3. Fitting effect of social health expenditure
E 3 #HsIEXHMEHR
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Figure 4. Fitting effect of personal health expenditure

B 4. NMADEZTHMUATR

34. bW “tHA” MERERDER GM(L)FUNER

AHIF FT I A 2019~2025 4, Tl &5 5 0L 5.2 5. “HPUA” JAiE T AR R 9 A 3436.54
{27634 N %) 5780.41 1270, 4FEHEK R )y 13.88%, MK T 1.68 f. BUN PA S H M 806.43 {2 T K |
1447.74 {070, F¥IGKEN 15.75%, HEKGHZ, G PASHNEEMET 2021 4 i, 2025
SE LN 25.05%, ik T 1.58 ANE A e #hS TAESC VRIS N PAESCH 43 B 1952.57 14T 679.62 14
76 bk F) 3230.23 1270 1116.88 127G, W# & DA MR LE A T, 2% FHT 0.94. 0.46 41
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Figure 5. Forecast trend of total health expenditure and composition in Shanghai
from 2019 to 2025

5. E3E™h 2019~2025 &£ D4 225 A AR FUN#E 38

Table 5. Prediction of total health expenditure and its composition in Shanghai from 2021 to 2025 based on GM (1,1) model
5. EF GM(L,1)HERIAY 2021~2025 4F LG D4 28 A RARTUN

AT
T B RAEY Mo Py MNP PTG Bt

wieoe OO e RO g s WRO) Teme e
2019 601.87 22.71% 1518.07 57.29% 530.15 20.01% 2649.74 1092.35
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Continued

2020 696.68 23.09% 1721.67 57.05% 600.25 19.89% 3017.61 2341.03

2021 806.43 23.47% 1952.57 56.82% 679.62 19.78% 3436.54 3686.53
2022 933.46 23.85% 2214.43 56.58% 769.49 19.66% 3913.64 5223.13
2023 1080.51 24.24% 2511.42 56.35% 871.24 19.55% 4456.98 7061.13

2024 1250.72 24.64% 2848.24 56.11% 986.44 19.43% 5075.74 9148.22
2025 1447.74 25.05% 3230.23 55.88% 1116.88 19.32% 5780.41 11449.82

4. g
41. B BERBERAKERGEE EAES

2012~2018 4, Lt PAE A BILEE A&, 38N 2 2. 2012~2017 ¢, b DA A2
F 5 B GDP [ LLE Sk 20 LT, 2017 4 5 GDP L 1A i = 6.81%, i 4= [H 6.32%11/KF.
2018 4£ /5 GDP [ HLHE N A E 6.39%, KT 4[H 6.43%[1/K°F, #Z 0.04 NE s . HbRY, Lifgxt T
AR, JCHAE 2017 4E BifgntF By BAESV AR EAL, {H 2018 4E774E T |5 GDP LLEAA
SN Bl REENLF 0z —, A GDP K F— B4R EHMMX, P4 825 GDP K
i KPR 12 5 B PE K 2 IUIEAR O R [4]. LT 2018 “EHEH 1 LI f A 2 R 2é 4, it
1T 7 AE2Rh “4bs” “Prm” , ARORBBIFRES TR 8.41%, PRI St Y 3T IR S e 4 a9 N\ 27 R v
Bl X et S R EUR A0 B IR S . R A, R AR R BN 4wt By A Sk i &
PUFERE, {HXTI OECD Rt [H, FE MY PARNGIZIE AN, 2017 43 E TA LA 5 GDP 1K
Pk 17.1%, HE[E 9.6%; 2010 4F3EE DAL H & GDP /KN 16.4%, JilE N 8.4%; Mg 2000
SR AR U8 6%, FTLL, ZRSHR R ING B B yT PARBRECE, SR PARA I,
R E T A TR E A,

42. kg “+MA” BMERERERAPIAREZ SRS TR

Ji RS N A S & EE 2 B BR A AT i AR B B AP O F8 s e — . BilgTh “4- D07 i A
W A SIS KAT IR 2, 7 EOARAC T AR N e bn KR SE iy, 2025 A2 7 B 8 234 25.05%. H2sFfA A
PAESCH EERRE, H 2025 £ N BAESCH S EHGTE 19.32% A 4. € “fEREE 2030”7 MERINE) Fig
HCHPUH” RN TAESH S ERBEE] 25% [5]. 5 DA ZIRLE 2010 4 AN N PAESCH & PAE
SRR B AL 15%~20% [6]. BEEE%SE, Lilgii CrEB R “{@ i E 20307 drdEfEat b, Y1
BT PALRER, FREARA, LEETEARREE AR S ARG 4y, DU U A R BT R
HIRE . SRMTEBLSL ARG, CIRIRECET. BRRIRIT” MR E RA[7], i st —5
G DA, BB ORI RN R EE RS, BRAAVE LA —E W ET TA
X, R TTBURT IR AR SR ORAE AR 9 AR ON (0 A B 55 B YE BUR P AR I 2 S0 S B I BURR: , Al 8k
it S mAS Y, e DABREE, REESHEABEBUN DA H, A6 RF LT ks R K
R AT R R JE[8] -

4.3. BT IRE S HASSRERATRETNESR

GM(L, 1) B ) B L2 bl [3], A FEA R/ NI SE I PR SRSE vl, (HABAT @A R Z 4t
AW FUAE e 2012~2018 4 AR & 9 T B A S AR S BUR EST K ( GM(L, 1) TR . 45 RG],
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WP R RE L, H 2021 4F (P EDARRESHESE) MA K, TS 2019 41 BA
WHARSCH S, IR R 2019 FARRK AL DA FAE RN, XMRAT A R4 B
NG IIE], B K AR RAT (0 R R B i R 2T T 58D i R R T R i H

BN AR ORI SOV B, R TERRG IR PAESCH SR . Bl D0 S0IR] i i
DA SR B A A PN 4 R

SE K
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