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Abstract

The scientific and reasonable prediction of the development of medical institutions in China is
made, and the reference basis for the formulation of health planning in the future is provided ac-
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cording to the existing data. In this paper, the number of medical institutions in China from 2015
to 2020 is collected by China Statistical Yearbook 2021 as research samples, and a grey GM(1,1)
prediction model is established to predict the number of medical institutions in China from 2021
to 2035. According to the model, the number of medical institutions in China will reach 1,185,134
by 2035. It can be seen that the number of medical institutions in our country has been showing a
steadily increasing trend in the past 20 years. The GM(1,1) prediction model was established by
Excel, and the results showed that C = 0.196 < 0.35, P = 0.997, and the fitting effect of the model
was very good.

Keywords

Healthy China, Medical Institutions, Health Services, Grey Prediction Model

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. xR

By AR GRS DR N RAE RS T A 38 R B AR, Insimxd BT AR SRR s et 7 1
PR R 55 R ZR G B S LA R A B BT BEERHEINEED . AR IR, NSRBI — B
WE. [, REZEND B2 IGES, KT DEREA LRSS NI T LE ]
R N ERES, X R EE S ZR R PR, TRER, TR AR A1)
2 HL PRI G — BUN TR, & E AR FR 2 3t — 2D InR

PR ANATR BA IR 5K 5 RIS . BT BRI s K W0, WS RIRIERN, 1E
AR R A I BRI, e R BT AUR BB AT O, SEBR BRT PAE BRI A A E,
A5 250 A N B H B 38K PR 7 I 55 75 SR IBURT AR U8R o 1) I 1] o

2. MRBR

BEE AR BFRRH IR, AT R RERZ], X AR MRS B R . A% AR R
FHIESRZETCIRA, PARENZERM. 407, A5 RERUE “FRE. BRT RS RLT
H. FEXMIG BN F RN — 2 B TIRE KB LR 0 B T7 PA SRR B A G [2]. mifEE X
“H—h7 BRI, SR RGBT PARRHISCE, SERCE T PAETIE” [3]. kBT AR
Fak B AT L CRER” R COBUR” ERARSR FURTRIE BT AR SR T ) R e . TR
PARBEREI T, HH AR A 7 EA SR RoR %

BRy7 DAGHEM SCEYE, R ARTIFRRERYT AR TG S s A 2= BRI B SC B E, 2R
SRS IR ST DA RS AR o B O FE I B R A PR B IR AR 4], BRI AR BHIRAC B R T P AR BHRAE
=T PAEATI BRI A BC R G B i sl . Bey7 AR BRI iR e B S AR SR S I 7 (R . 75 oK 2 UCRIEL
w7 AN SERRIRSS e I AT RE B BIR S E . i RAS (LY [ R 280R) FH AR B SR 52 [5]

B N D Z W ACFERE AN IR LA Je “ ATl %7 BURISLiE, FRE A D45 M kB E R, A
PRI 6], s Beyy AR BHRSE T A YR [7] [8]. REIEST PA: SRS BB T4
K, (H5 N DK RO AR SS R LR W BA R« TEERTHUEE T, SEEITHL
E SRR R E TS, 2021 K, AESCEEEIT PANLMA 1,030,935 4, H A EERE 36,570 4,
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JREBEST DAENUR 977,790 A, 15 2020 4FAR L, o R B B R J2 BT DA AL O BOR 54 Bk 9]«

SRHRE ST DA R IR IO AE SRR, TRE % ORI TR B e, TR E Ry DA
BEIEHAT L. WIRRREIR10], (HREST DAt KT IS BB (11, thh R
P BT T VR S RS R AT T . B GM(LL) B AL R i E “ =1 Bl Ak
VT RIEAT T BN, TS AR, 20162020 ERREEE AR . AROS. TAERAA RS
b (BYEE) TS, PP 50 R LRk [12], SL TN AR AR A
3. BURRW

2010 4F 2 A ARG (T ASERBGERANESEL) - (B 15 HERRE LI IMERK
i, B SCREAIG) Sk SV RN YIRS . B, SRR SRS WA R RS DA, E
ASTEERRIEBEARSE £, ARSI, BURRPIE . AR T ST I 5 A ST B S A5 A8, RS
W B A TR LA, 2012 4F 12 HESBR A (A I SR A 25 TR f B S I s
T RIGEED . CEED PH SR Z MR S 5 IR E A e FTE B E P 4 A S
BrolhI AL, B DA RIS B R VR, KR AT AL, 2015 48, JEA ST EEST HLAAK
(AR 25 B B B 2075 47, 2013 4F 10 I E % Bi il & (6 TARIEE BER S5 M R SR I T35 L)
(T LY 5 KT SRR 2 AR I A BRI BT L . SRESIEACEE ST AR RS, I 5e 3 AR RO .
2017 4F 8 A DA HHAERAREL RE TR (EITHLMIIGHR B R S S E @) . GEXD fh
BN T B S 4 T S B SR MR R I 25 T A PR A R, 38 S EE T LM A 3l A
PR T TAE, WREIGER ST AT, SRR T R . I, S R A B 5 T R e P R G
W SEITIRG WA, S REE. BB B RSN 4. 2022 4F 2 H H 5 P
HEZ A (ESTHLM B BRI 5B (2021~2025 4F)) o M4t gk Mk i, 894 “+
DUTL” SRS ST LA B B RS B, ARHR AR AC P T TR S AR PREE 25 DR ST AL B 4% 1
B R I 2 R R DA FLAEBLRIA 2085 AR5 5t FARNEE . “IUT” BEIT AR RS 1k Rl %
Bk, ERDAMBEST 2022 42 AdlE T (TP R E MRS S5 (2021~2025 4F)) . B %
f: SRIEEEST AL B B AR E IR WIS TR B A FLAN A s R BT WL U fr
SRR AT AR SR s B A SEEE R B OB AS TR s BT A S 4 B X

4. GM(1,1) &Rz
(—) BIERIRE
AR (P E SRS 2021) H 2015 $E~2020 EEIT N BRI NF FREEAS, BRI RIE 1,

Table 1. Number of medical institutions in China from 2015 to 2020
5 1. 2015~2020 FZHEETTHAH=E

A R LA A
2015 983,528
2016 983,394
2017 986,694
2018 997,433
2019 1,007,579
2020 1,022,922
(Z) BERTEE

ARIALH KO FR G GM(L, 1) BB FRE B ST BHUE AR SS 5 R BEAT TR . K £ 3 8 PR 2 J N 27 XS
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BWRHAAL 1982 QUL — R LD HE . 2UER . AFETEREIIE T % RERGIR A REIIT
ABGIVE RN, e R, HERERARFN, RABAIIREN. KB, B2 WAkl
R R 13]

IR0 R GE IS SR R T I 6 R SRR P AU BEAT — U, SSAL R GEH A S N AE U BEALIE, 15
B AN MR A SO RS AE () SRANAIAG 7 51, AT ] AR L 25 B R SR de S AL 620 U5 7
WERERGMEIREKSE, LR —MF & SMERE R 2R K R G TN 5 AR R [14]

REFABA/NEAR S TR/ PR SO0 nt, W DUR T8, A I .

() RERG GM(L)ERES

a8 M GM(L L) RALHEAT R AT TS, AN ZAR 2 1R R RO AU AU A R e e, — A 24 4
ASCA b B AR Bogt iy LREATRIT FU TN, T DA R g SR b Bl 1 e ) e B R DA R K T SRR
[ GM(L, 1)K R A AR P ol o3 07 RE 78 23 B2 R GE A, A3 76 B RS HE AL . GMI(L, 1) aA T
CURRS A IR R Bl AT 2 5, JFHISSRIME . 5 TR, HUs 2 Bds B e A gorsl. 12
JH GM(L, L) fgd e 1 Rt T AAS P 25 FE S0 F) 20 A R L AR AL R 34

XFABFRGL, BERERETHIEEREAR R —AMEARSE, R AE4E BT AU R S
H TE R (ORI, o LA 5P A b R A i i N T () SEE B P AT R FC 0, S S B 4 2R
(Rl {5 B ARG . IXIIZ A GM(L L) BB E R I A, 0 BB 4 J R4 27 LA 1A B HEAT U A )
DL BT 5 BE i (K P 45 2R, 38 T DX H: b B e AT A BT 72 20 H

() #RE AT T

1. Jbus S XS ABIR BT WAT R AT

£ X O g E g, mx© =[X(°)(1), X9(2),---, X(O)(n)]

B4 1 ATRL BRI LSRR 460 X ©) = (983528,983394,986694,997433,1007579,1022922)

2. R

KA A
o= [0'(2),0'(3),~--,0'(6)]

=(1.0001,0.9967,0.9892,0.9899,0.9850)
3. MR ELA

2 2
O—(k) c (eml’enﬂ]

LI n=6, THHASEVER(0.7514, 1.3307). B FTA K o (k) €[0.7514,1.3307] (k=2,3,---,6), T
LA LU X A3 2 15 GM(L,1) 2

(1) MR

1. RO X O R b, 85 XY,

me):iXmUMK:aiwnm

X = (983528,1966922, 2953616, 3951049, 4958628, 5981550)
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2. MEHARIERE B LR E Y

® (9)= Ly -
z (2)_2[x }_1475225
wg-1
z (3)_2[x '(3) ] = 2460269
® (4)= L[y
z (4)_2[x (4)] - 34523325
® (5)= L[y
z (5)_2[x '(5) | = 44548385
O (g)= L[ -
z (6)_2[x '(6)] = 5470089
T AAS 21
x”(2)| [ 83304 ~2%(2) 1] T _1475225
X”(3)| | 986694 -2%(2) 1| | -2460269
Y =|x (4)|=| 997433 |, B=|-z"(2) 1|=|-34523325
X0 (5)| | 1007579 a(2) 1| |-44548385
«0(6)| 1022022 _i(z) 1| L 5470089
3. b %ﬁﬁ*ﬂﬁﬂp( b)":
it52(878)"

(BT B)fl  [1.00311E-13 3.47332E - 07
|3.47332E-07 1.402656256

T
~(a B)T ~(BB")'BTY
_(-0.01002123
- (964905.3799)

T 2455 & = -0.01002123, b = 964905.3799
4, FALAERY
x*) (k)-0.01002123z" (k) = 964905.3799

FAASHERE A1 6 152 P 51
x (k+1) = (x(o) (1) —TJ e =

@ (k +1) = 97269650.556" "% _96286122.55

5. IRBEIE
(—) BRERY
%ﬁﬁﬁﬁ%:dww=#%ZL

& (k)| =0.002764788
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KiJ%: P° =(1-£(avg))=x100% = 99.7235212%
ZRUGE, B RS LR, AT TR B .
(Z) BERERY

W% E (k)= X9 (k) -2 (k)

XO ;. X =237 x© (k)=996925

n
X% s, = \/%2’;_1[%0) (k)- KT — 14473.25534

WM E= ﬁZLZ E (k) =9.047939226

AT % S, = JﬁZE_Z[E(k)— E]z = 2840.350274

JEZEWE: C= S, _ 2840350274 0.196248198
S, 14473.25534

BL 75 0.6745S, =9762.062376 , il AT 47 [ [E(K)—E| #5 /N T 0.67458; . #/h % % # % N«
P =P{|E(k)-E| < 06745, } =1
PR SE R

Table 2. Fitting level of grey prediction model
= 2. RETMIREHIEEFR

PRI S5 2 C P
R (—H) <0.35 >0.95
EHH(ZR) 0.36~0.50 0.80~0.94
PSR A (ZLR) 0.51~0.65 0.70~0.79
ANEHE (U L) >0.65 <0.70

YGRS, 4544 2 \fRIEABAIN P =99.724% > 95%, C=0.196<0.35, FfLAMBARIHIE
SR AR ARTEN), KB T RS, FreAiRE x (k +1) = 97269650.55° 0% _96286122.55 Sz ] LA
TR A i B 1) R AU R i 35 1
6. XM LER S

(—) REWH

T I A AR ST U AR ) GM(L, 1) TSRS, 3 gk B B AR VR SR 5 A BT AT LA = 1Y) T
B FINTHIERIBERIEATR S, SRR IR 25 R B R B K P I AR 2255 T 0.00276 /N T 0.2, JE30 22k
B 4 B RS S0 22 FUAE C 25T 0.196 /T 0.35, /NMEZEMER P 5T 0.997 KT 0.95, FHIINE REIR 47
G A E, BASERNTS SREE, TRV T TR E 4 )5 BRI ML R B AR A L

() mER

M E SRS 2022) WAT, 2021 AEERIE BT HL I ECE 49k 2] T 1,030,935 4N, X SR
) 1,030,000 F 1R 224X 9 0.09%, 156 B Tl 5 52 vIAS 1 o AR A FI0MI 45 R an 5% 3 fir 7, mT LA H 2021~2035
F, REERITHEMESE B2 MRS B RS, EEKE T T 1%, F 2035 45, FRE R
By WL Rk 5 1,185,134 4, IX /& 2015 4F 983,528 /M 1.2 1. EEAL IR R TIN5 R 5%
S 1o A 4 A — B [15] [16] [17].
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Table 3. Predicts the number of medical institutions in China from 2021 to 2035
5z 3. 2021~2035 FHEEITHAKETUNIE R

Fr BRIT ML HE
2021 1,030,000
2022 1,040,373
2023 1,050,852
2024 1,061,435
2025 1,072,126
2026 1,082,924
2027 1,093,831
2028 1,104,847
2029 1,115,975
2030 1,127,215
2031 1,138,567
2032 1,150,035
2033 1,161,617
2034 1,173,317
2035 1,185,134

7. ERRE

BEE R E T A, NRAFACEH i ite, BUREERST ARSI A S MAEAE iR,
AR IR PO A fE . (R, REB T ISR AR B &% . HERE N D ZikE
JE (AN IR BL S R AR I AT 2R, it 5 850 7 B BT AR BEIR AR 55 /5 SR ABAE B A 7]

A FR TR EE R B 7w, BE T LAEVIEEZREE N, TR KES. SRRINEYER R
SENUR R AR b T 0 [ I S S A 38 &% 2R BT AN BRI AR 5 Sk Rk, it — B N A
WL E, REFBXRIA PRI RE.

FEA4 Ja BT 75 Bt — P s At e DR Fsh B, HEBh BT PAR s R A R . 30 LEE IS AT WLl Y
B, 2 A TALHE TR 0. RSB SRR BRI e, S By PN I EA T
RET Y, TR e A3 A TARMNA ROT RerAEAL, Rk, 45 By B AL T A
SRPATARIE, MirEpiRG TR,

[, BURT ) AR B By PAENUM A R RS AE . —J7 1, BUNRZH & 56 E s
77 RANK R A RICEBUR, WIABUF S IRBER T 5TME, 51 SBIT PAENMIRGERI T 4%, N
Boy7 AU A JE BE il BE Rk ik o o5 — DT, UM AT DL R s i B, 8 hnoxt Byr AL H H 4
SEME, EET TAENMIIRS TARSKRISA. fwa, BUTRAZE 58RI B I RN 5 BT A
PURIIISERE, 37 KRBT AN I B R B TE ] D9 loT RAENU R BE— 0 R IR 78 R I BT 5 HF

BE K
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