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Abstract

Objective: To evaluate the changing trend of the medical economic burden of personal health ex-
penditures of urban and rural residents in Shanxi Province, to provide a reasonable reference for
the health department to formulate and adjust medical and health policies. Methods: The GM(1,1)
model was used to predict the personal health expenditures of urban and rural residents in Shanxi
Province from 2018 to 2022 and their proportion in total health expenditures. Results: It is pre-
dicted that from 2018 to 2022, the proportion of personal health expenditures of urban and rural
residents in Shanxi Province in total health expenditures will continue to decline, which will drop
from 30.52% to 27.10%, a decrease of 3.42%. The annual decrease of 0.86% indicates that the
medical economic burden of personal health expenditures for urban and rural residents in Shanxi
Province will gradually be reduced, the probability of “poverty due to illness and return to poverty
due to illness” will gradually decrease, and the fairness of its health financing structure will be
further improved Get optimized. Conclusion: It is recommended that the government scientifically
increase financial investment and adjust the internal structure of government health expenditures;
actively support social health expenditures and reasonably increase the proportion of social med-
ical insurance reimbursement; actively support the development of commercial health insurance.
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G5 W BT SCAST I, LA TE AL 52 8 A By (R I 1) 1 BB R N B A I3 2o T o
Ry BMERA NS TAESZH, RTINS EREST DA RN AR [L]. AN TATH S T
SR LLE AT T, TR T I 2 R IR AT R BT LT CPIREST, RIIR T K
RAMIMEZR RN ot BURF RN 26 By TUAE SISk R RE B, 2 VP4 . T DA BURINTR bR 2
—[2]. HRHE (P EEE SR RS (2016)) Won, R AN N TUAE 9 FH S P o AR R SR B LA R R
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2. ARRIBESHZE
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22. ARAGZE

AW TR 2R B AR (T BR 1S, BB A IR 2 DA B 3k F Aok A e i8R, @it i Ik
B GM(1,1) TR, 1L P8 AR JVERIE 2 B RA N AR BRI R E. TARRH X
SO RS A A AT T 5347
23. GirESE

iZH MATLAB 7.0 AEXH B SEAT 0k . WIALBE . Seit FI40 AT, AHOC R 4 57 55 5k iRt 35 7
MATLAB 7.0 #4347 .

3. &R

EXT LB 2 R AN PAE SR SCH IR AT 2 /0, 9 TIEBR N R 5 g, AR 1l fi4s
W2 JmRA N BPA G A SCH I SSE AR, whn] DURAS N34S N AR 9% SO I EUE
3.1 EF GM(L)EEMNNMABE N SR E S5 AL 517

TE, i RN NIEREDE AR/, 5 e bR 2 — Bt A8 AN N T4 2 FH SCH 4 0HE -
SR, 2RI PRSI R, 2 OUH R RJEMXTA S T KRR E R Z AR ENIIUN . A
TS S ERA BRI ZERE, PR AR o 55 ot R B AN N LA 2 FH S H i 28 Bk il B AN R 5 1
543, FETt, BAMEHAN N DARA 5 DA SRR 2 &R NG5 7 KN
Fro W2 1A 1.

Table 1. Personal health expenditure accounts for the proportion of total health expenses

FLAADETHADESEMANELE
AN ANTAS TABH

N NPAE AP B

o 7t) ar) o) (D) AIRGD) HIEE()
2011 199.02 559.01 35.60 553.87 1555.72 35.60
2012 235.65 665.04 35.43 652.62 1841.79 35.43
2013 267.44 732.80 36.50 736.79 2018.84 36.50
2014 281.46 798.49 35.25 771.56 2188.87 35.25
2015 305.40 922.93 33.09 833.48 2518.82 33.09
2016 303.00 975.76 31.05 823.00 2650.33 31.05
2017 349.13 1087.74 32.09 943.08 2938.24 32.09

3.2. LWL, BEAITIESH

T €0 TN AR Rk A 46 1 0 P 80 s (R ZE ARG, TR, SRR B AN £ 5 AT A 3
GM(L, 1) TR A, DRI AE 1k B I JRAGE AR “ g bk BUE I THRORFISE KA GM(L,1) Fitill
TR AT AR L EE[4]

B, AN A 3 S R g e 1 751 X2 8 XOF n A UEAE, /)

X® =(x@(1),x9(2),---,X® (7)) = (553.87,652.62,736.79,771.56,833.48,823.00,943.08) ; JLK, RZLL
fi: o =(0.8486,0.8858,0.9549,0.9257,1.0127,0.8726) , K I FiT 5 [ 9% LU {EL 47+ i 7 [X [5] (0.778800783,
1.284025417)14, [AIHAR AL AL BEEAT -
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Figure 1. Per capita health expenditure of urban and rural residents in Shanxi Prov-
ince 2011~2017
E 1.2011~2017 FUIAE B 2 ER A DA BRA SILE

3.3. k2 GM(1, 1) BT
B, BADREEIEF 51 XOE ZitE, AR5 5T AR 3 — AN 550 XO: |/
X = (x(l> (1), X% (2),---, x® (7)) = (553.87,1206.49,1943.28, 2714.84,3548.32,4371.32,5314.4) . ik, H
wEEHS, R/
AR (z“) (2),-,2% (7)) = (880.18,1574.885,2329.06,3131.58,3959.82, 4842.86) [5]-

%[x<1)(1)+x<1)(2)]
1
XY@+ xU@3)]] [ ss0a8
1 1574.86
. SIXP@FXU @] 530906
Tl | 3131.58
E[X(l) (4) X" (5)] 3950.82
% [x0(5)+x¥ ()] | 484286
%[x<”(6)+x<”(7ﬂ
PR, S HARFERE B AR )& Y
X9(2)) 65262
X (3)| |736.79
v X (4)| | 77156
- X (5) " | 833.48
x© (6) 823.00
X (7) 943.08
-2"(2)) / gg018 1
-z%(3)| | -157486 1
5 -z9(4)| | -2320.06 1
B -z (s) | -3131.58 1
20| |
—Z(l)(7) - :
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K5, 4t BB, (BTB)_l, é:(BTB)_l BTY , HULA[E%]. a=-0.063730361, b =615.8435484 ,
= -9663.267863 , X(°)(1)—§=10217.137860 B AL TER IR S NI N AR 3 S T

B oo

Jg: X (k +1) =10217.13786e" %% _0663.267863 , it izt ik S5 15 F M 7 .
FIFE, XTLPEEIN S R DA SR AERFE AR, TG 2] a = -0.093479056 ,

b=1612.402428, X' (1)—E =18804.52953 . [Kit, H T LAFEIH GM(1,1) By
a

X (k +1) =18804.52953¢° 7% _17248.80953 , it izt S 6k i 5 15 F M 4 .

34 RANUARE

GM(1, 1) I 70 5 BRE B A3 A fig FH DA AR SR IO T . S, A 7RSSR TR AL AN AT 4, W R 36
7 LA V(6] -

SUPERA, WA S E R A N A9 S RSP 3AE X % 9-0.000552312, bRifEZE S =
127.524178, Fr#EZ S, =0.03062069, J&d % Lb{H C =0.000240117, /NEZEMER P =1, [FH, 1H5E]
WP 2 Ja RN T AR 8 9 I S ()P4 AR 228 0.000423798,  brifE 2= Sy oA 485.0832966, Anifk %
S, 4 0.014927322, J5 5 %t C 2y 0.0000307727, /MR ZEMH P = 1. 17 2 iTLLFE H C < 0.35,P > 0.95,
HORHERE N L R (F5), TRINECREE, H 2 MERI-a < 0.3, Mol LU DA AR K0 .
MBE WS FAEERLF—8. WE 2. & 3.

Table 2. Model accuracy level evaluation standard

*® 2. BABEFRTERE

oA 2 JRiRZEHAE C MNREEE P
1 (5F5) <0.35 >0.95
2 G (EHE) <0.5 >0.80
3 H(haE A ) <0.65 >0.70
4 (A EHE) >0.65 <0.70
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Figure 2. Per capita personal health expenditure fitting effect

B 2. AN AREZHUERR

3.5. %f 2018 £~2022 £ FEE AN AT E X W FHITHR

X} 2018 4F~2022 4 I NSAN N AR FHSCH T, AR5 S0 H G 5 3% AR S s g beAsl, T i v
A2 ERAIIAN N AR SO 5 N3 AR 2 9% F Y Ets 4k B 2 JiT i) N e ®s, I HLZE 2019 4 [ fig
BT RE T RE 4 30% LA, Bl 29.63% [7], #I| 2022 SEMA i T AERE 2 27.1%. W3 3. K 4 14 5.
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Figure 3. Effectiveness of total per capita health expenses
E 3 ABHDERBRIEUEHRE

Table 3. People’s personal health expenditure and its total cost proportion of health expenses in 2018~2022
% 3.2018~2022 FAINM ADEXZH R H SIS 2 ERLETNE

T NIA N BAE S 3 H () N DA 3% A SCH () o L (%)
2018 985.50 3228.63 30.52
2019 1050.35 3545.00 29.63
2020 1119.46 3892.36 28.76
2021 1193.13 4273.76 2791
2022 1271.64 4692.54 27.10
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Figure 4. Per capita personal health expenditure and accounting map of Shanxi Province 2018~
2022
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Figure 5. Per capita personal health expenditure and accounting map of Shanxi Province,
2011~2022

[& 5. 2011~2022 FUFEHE AINMATBELZ B R HLLE

4. W EEie

2011 4E~2017 4E, 1754 A4 N B A% F M 553.87 S K3 7 943.08 76, PLEEY 9.28% (155 4%
Pt . — 7 SRS R BT T, FAY SN TESE I, A4 BT ORI 2 7 SRR BE A
LRI T, DR R BT R 5% F 3G 0, — e FE B bl DR s B A BK s 53 — D7 Tl B AN A=
J7 AP, U BT A B S 0 R B RA A S, AR T HAd Bk -1 1k
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—pt R, RMSMERZTAE, SEURRESTHIL, HEESMAORMER BRI, KRk
IR . AR FARR KA AL @RRE AR, SbFEtstakt. RAERFRZER
MNP AR A GBS, AR R mE R AR

4.1, U7aH 2018 F£~2022 EMABEZTHEDE R FTZHALLETL

T PAHLUE (PR XORTZR 7 b X [ 5K AR 25 W% 346 (2006~2010) ) g HA B RA
NI DASCH S AR ELE 30% 0L T, ANREEAA RE T A 355 0 R E £ 2 LR AT AR
JRIEETT RS . ST, 2018 4F~2022 4F, LPE4E 1% O 4k 8 2 /i i R REE S, P2 2019 4R
FEE] 30% LA R, #2022 F¥g it — PR K 27.1%.

42 AEREEBMNIEXIMILE, FREAFR

2011 4~2022 4, IWPEAIR 2 o RIS N AR 3% IS o5 N2 AR S T A b S B A A0 R R
B AR, HANEST BRI K ALG R A RAzH, DAFERSHRE—EamaH. REHE
2019 £E, JX—LUBIRE 2 E IRBEE] 30% AT, SR Z it — DAL B BR 4ty . — D51, AR e IR UL B
JRF AR B S o A B AT A bR AT e, AESLERAE ERE S B SR M BUR A SIS,
RERZFAEST RS AZE ., At H—Jrm, RATHRERF BA RS AN ESH, H =N
SENFEA RS T ORI . R RS T P IRSS I EE, IS B R RS NS AS B2y fi4H 8]

43. TEETHREFR, KEHIBRRENER

Ji RAN NI BRI T A AH AN BE 56 MR BUR I B ORFEAIR, XA i S BUR B s, R AL
Ko BURWM /A IR, Refitan i RSt By AR AR 95 . DA, LD PG4 RAZ AR i AL & TR 0
Py PR, RARARBZOIREIFART: ORI T, W2 JE RERKE G EE, I F
FA LR R AT TIR) 2 BEAR A R BT 6 T PRXE AR SIAT B AR Bl 1B D318 EBE SRImR LE
Bl §RERE SYEHSE. SREER, RG] BRIk B R A (R B R, AR BRI S A
TR EEA b, 2 — B e IR NBBEYT 4, BRI PR BUR I B F 4, il s RS A 22 )2 IR
Byy DA R R, IR (gt & DA RBR S AR, S ARG & .

Sk

[ keRs. bR EARBESEEM]. U5 WRBERIK AL, 2010,

2] %??MMﬂ,%@a,%.%%AmMAwGmunﬁ@m&ﬁﬁﬁAﬂiimmwm-Eiﬁ%ﬁﬁxmm
11(7): 19-23.

[8] iR, k3, k. BRPGE PA R H &K R aimutse[d]. +E AL, 2011, 30(5): 19-21.

[4] EF, RE, AR GMOUDBIETHE 5 % LR JLEIET A H H SR FEBER R F (4
FH0R), 2018, 18(4): 296-298.

[5]1 HME, L2, HmREAL ETFRKERSGE GML LR L A% DA B %R H IS 70]. B E DAL, 2016(4):
653-656.

[6] Tivg, =YL, EMEE. ETRE GMQL)BER A LR T A S KRBT RN]. E¥ 52, 2020, 33(6):
42-46.

[7]1  BuREsE, MEAE. K GM(L )T IR E By o F TUAR 52 R R A [J]. Be 22 54t 4s, 2018, 31(8): 37-39
[8] EKWTEN, sk=Ee. LPhE AR S A T[], A F (5 ARMR), 2018, 23(25): 40-41.

DOI: 10.12677/aam.2021.107267 2578 I3RS


https://doi.org/10.12677/aam.2021.107267

	基于GM(1,1)模型的山西省城乡居民个人医疗负担预测
	摘  要
	关键词
	Prediction of Individual Medical Burden of Urban and Rural Residents in Shanxi Province Based on GM(1,1) Model
	Abstract
	Keywords
	1. 引言
	2. 资料来源与方法
	2.1. 资料来源
	2.2. 研究方法
	2.3. 统计学方法

	3. 结果
	3.1. 基于GM(1,1)模型的个人卫生支出占卫生总费用比例预测
	3.2. 级比检验，建模可行性分析
	3.3. 灰色GM(1,1)模型的建立
	3.4. 模型的拟合检验
	3.5. 对2018年~2022年山西省人均个人卫生支出进行预测

	4. 讨论与结论
	4.1. 山西省2018年~2022年个人卫生支出占卫生总费用比重变化
	4.2. 合理提高政府卫生支出比重，调整投入方式
	4.3. 完善医疗保障体系，发挥商业健康险的作用

	参考文献

