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Abstract

Under the social background of the increasingly prominent problem of population aging and the
normalization of epidemic prevention and control, it is the top priority to ensure the safe and sta-
ble operation of the employee medical insurance pooling fund. This paper takes the cumulative
balance of the fund, the income and expenditure of the pooling fund in Yunnan Province from
2011 to 2021 as the research data, and constructs the full data GM(1,1) model to predict and ana-
lyze the income, expenditure and cumulative balance of the employee medical insurance fund. The
results of the grey prediction model of the employee medical insurance fund show that from 2011
to 2021, the income of the employee medical insurance in Yunnan Province increased from 10.82
billion yuan to 38.77 billion yuan, the expenditure increased from 8.81 billion yuan to 3.01 billion
yuan, and the cumulative balance increased from 12.01 billion yuan to 60.96 billion yuan. The in-
come and expenditure of the employee medical insurance in Yunnan Province and the cumulative
balance showed a trend of increasing year by year. In this paper, the grey GM(1,1) prediction
model established by Excel achieves high prediction accuracy and good fitting effect. Yunnan Prov-
ince should further improve the medical insurance system for urban workers, continuously dee-
pen the reform of the medical system, reasonably control the growth of medical expenses from the
source, and increase the income of the medical insurance fund.

Keywords

Urban Workers, Grey Prediction, Employee Medical Insurance Fund, Fund Sustainability

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. 518

P TT AR B i B A A 2 PR AR R P AN T BB A B 4, W N RBEOSRAE T — sk e &M, A
NEBATFIEIT “WER" PIER, oS MisR e R B IRAL T 1504 . IR T REAR BT (R F (LA
T TRTFR R T PR A2 T 27 R 6 1) P AN ] sl i) B B B 43 o 2 A A P [ P R 0 B, R EE A B
Wiz, ZIEIMBRE], LU RBRATENRIE NS .. ~ME IR TERE B ) FER ISR
RGBT, EESWN SR EER/N, 2R R, EE NSRBI R &
J7 75 SR BT DL R BUR IR B SR BUR SR R M REIR, = M B BIT S SO AN, AREH [l A o] 2
M, =B IR TR ORI G SCH R 1B R .l K (5 GM(L 1)L 2= B 4 ARk 10 AR HR TR ORI i
SCRBLFIGS R BT BT, 7EA S T A G R . SRR IR TR RIS S R (it
BRI AR PR T ORI 4 R RIS R . SEILIR T ORI il B T RS e 5 T B T =

2. BRRIRSTE
2.1. BERSRIR

AR o B A P TEREE SN SCH R RS RTINS 5, 2011 45 2020 EHT 74 RN
THEEXGRE T M, 2021 A RIRT = f 8 BRI7 IREE R E T e A7 1 2021 £ 25 A T Ik

DOI: 10.12677/0rf.2023.134385 3833 125 550


https://doi.org/10.12677/orf.2023.134385
http://creativecommons.org/licenses/by/4.0/

el

bR R GE T A
22. MRA*E

1982 4F o [F5 % XS R HUR OIS K 0 RGTMIE, %HT eIz P AT B B 20 — A SR B — U
FTREME, bR R BRI AR S04 2 R (R BLSRURE 1] TR0 T 1984 LR HI AR (L HUMIAAY , 5 WKAE R
AR KT R ST T 2R B A 2] SRR, S TR 6o TR S 7 T A T — R AUB R
AL T BRI 8 T R G R R e BRI Z AL, KB SC R
S THR T A B A BELAT ORGP, B RR A s e 35 SO SR RIVME AR AL S5 7 i [3].
A TIREZ H a8 E 5, SASURZ 8 A S G0 W, TAZW . ARUEe, (R
AR TR IR R AR 63, FRRBETL T T AEAE RN, St A K PR . LA B AR B
%ﬁ\Eﬁﬁ%@%%%&mﬁﬁwi%%%%%Kéﬁ%ﬁﬁﬁﬂuﬁkﬁﬁo

GM(L, LR — iy R BAF RS , R ZR AT B0 e 9 R TS Y , e — o P B 1
AR AR R K B, IR ST MR, SRR/ R S I AU . PR TR (o R i)
BEACHT LURLAINREA,  FR R BT IUEME S0, MR E e 5 3 e, % €6 O A P2 6 S -0 0 e
AW R DR XS 50T BLESSE ). IR AU 738, 46 5 I T (R
SRR WS WIS, A GM(L L) BIIASAL o L A7 KT, AL
B RGBTSR, A0S IR B TGS SR (R R

GM(1,1) T A 2 () G A0 R T

1) 9% RS HSAT NS

BRGIIAT AT X =[x (1) X7 (2),- X (n)} -

2) eI PRI

BRI I X ={x(1),x(2),-x(n)}, x(k) =0, k=1,2,--,n o Bk (k) AELFH X (fgtt, N
ﬂ@=£ﬁgjwzamméﬁ%$ﬂxmﬁ%ﬂ)e&éeéyf%rﬁfﬂk AR,
AT RN IR 2 G T Y

3) HiAs Hehb

CLARGEHLIAT AT A1 X = {x°) (1), 1) XV (m)} . WD WSS

x(O)D:(x(o)ld,x(o)(z)d,---,x(o)(n)d), i X (k ) < XO(i), k=120, B D HyX°
M%Mﬁ?uA&»ENWD:W:M%MWmemm»O

4) I GM(L,1) B
37782 X0 (k) + axk =b Jy GML B LA, 1 X0 X AT7E:

z®=z"(2),z"(3),--,z% (n) . Hr z(l)(k):%(x(l)(k)+x(l)(k —1)), k=2,3,n, U x” (k)+az"k =b Jy

/—\

\_/
o
I

x@
OMEDBE TR, O ax® by GMLDBESHILA I BT R A L TR B
B% a %y GMLYBIEMRIEFH, 4 b WIRE (AR, BRI Tkt x© (k)+ azk =b 2
ﬁﬁ§ﬁ=hbf,%ﬁﬁﬁﬁﬁ=@f@1§Y=L},h¢Y B 4151

DOI: 10.12677/0rf.2023.134385 3834 BE 51


https://doi.org/10.12677/orf.2023.134385

X IGE B

x* (n) —z(li(n) 1

&)
m%ﬂu%ﬁﬁﬁa\b%ﬁomGM@Dﬁﬂwﬁ%ﬁ%E%ﬁ%ﬁﬁgﬁ+wm=bﬁ%%ﬁﬁ

GM&D&@%N@W&ﬁ%%WM@:@@m—Qe“”+§kﬂzmm,Nﬂﬁ@%&ﬁ@%ﬁﬁ

E,%&ﬂ%ﬁxwmﬁ@%%ﬁWﬁﬂ:%szﬁﬂﬂ@@m—geWkﬂmeo
5) HEAYKG I
REBUR AR SR 7 AR . RIS, IR IERSe, AT ST IORS FE R 7 A K
RATUBUIL 2 RHEA TR, OS2 FE A bt 5 B ) AN T
X(O)(k)—f((o)(k)
QWM
FEHR B g =251 ]« BT H BRI P =(1-5)x100% .

THEEARIE LR 1 CAEAN P AR UL BRI WK £ 28 S TS 2 0 #0065 28R

ST ¢ (K) =X (K) = KO (k) SRR % 7, = X100% ; 3 AT TS HER g

Table 1. Precision inspection grade reference table
1 BEREFRERE

Wi B2 A5 2 T
— R (1) <0.01
ZR(R) <0.10
=R (fE) <0.20
WESIENEY ) >0.20

AL TR, SRR POBEGE T 1, UHIRRTRS R e, ATREAT T DRI, RS RESE 0N
IR IR, ATBEAT ST, 2RSS O RN ORI TN B i, A AR SR BEAT A1 T ) W]
I IRZEFF IR GM(L)BERY, X R EATEIE, USRI R R A H A, 5 WA REREAT
HHHET -

2.3. BURALTETS %

A5tz H Microsoft Excel T A JCEHE, % 2011 4E & 2021 4F3it 11 4F A X = B IR T E I 4
FERBIFER . WL B BURATRR S 00, RIS E Excel WigfT @ fE, HWET 3 4
B GM(L,L) T A A i 47 2 = 0 T o

3. R
3.1. 20112021 F AR TIERESHRIRERTHRR
BTN = A IR LRI S RFER RIS R W RS BRI T8 T 40, M 2011 £ & 2021 4,

DOI: 10.12677/0rf.2023.134385 3835 BE 51


https://doi.org/10.12677/orf.2023.134385

el

AP LERESEAZI ETHES, SRy 12.32%; =B IR LR RSSO R 2
BTSSR RO 11.74%, SO TR RTINS P KER, MEED 0.58%; =
FA B AT R R BT 4 R RIRF SR R A, P KRNy 15.99%. Hr, BT RIES 8itiR
P B R A i, FLUOYIR TR OREE S lON , BT PR ORI 6 SO P A8 I R HEBE =107 - 2011 4 28 2021
FRHBER TERESBFERRIER. BN RIFRE 1 s,

AR ITEREZEERITER RTERRGEEETH
R ILERSEEESBRAN
1400.0

1200.0
1000.0
800.0
600.0
400.0
200.0 M—.’—‘——‘/‘

o S v
& v

BT Kk RitdiR (L)

o
o

o

@ v e

0.0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

W (4D

Figure 1. Cumulative balance at the end of each year, fund income and expenditure changes of Yunnan
employee medical insurance fund from 2011 to 2021
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Table 2. Prediction and fitting effect analysis of income and expenditure model of employee medical insurance fund in
Yunnan Province

2 mRERIERESWAFMZHRRTNEIUEBRI

i LN SCH
TME (1275) MR FHRT R 72 (%) TME (1275) W72 AR R 72 (%)
2011 108.2 0.0 0.0% 88.1 0.0 0.0%
2012 128.5 -2.0 -1.6% 1104 -5.1 4.8%
2013 145.7 -3.7 —2.6% 123.4 -0.9 0.7%
2014 165.2 —4.4 —2.8% 137.9 1.7 1.2%
2015 187.3 -8.1 —4.5% 154.2 2.6 1.7%
2016 212.4 -8.1 —4.0% 172.3 —4.7 2.8%
2017 240.7 9.6 3.8% 192.6 -0.4 0.2%
2018 272.9 16.3 5.7% 215.3 3.8 1.7%
2019 3094 14.9 4.6% 240.7 135 5.3%
2020 350.8 -9.8 —2.9% 269.0 -9.1 3.5%
2021 397.7 -9.3 —2.4% 300.7 -1.8 0.6%
Table 3. Prediction and fitting effect analysis of the cumulative balance model
of the employee medical insurance fund in Yunnan Province
# 3 FEARIERESRTERERTNZINEGHR T
o IR TEEfRIE & R4 R
T{E (12 75) B 2= AHXT 1R 22 (%)
2011 120.1 0.0 0.0%
2012 125.9 154 10.9%
2013 150.0 10.8 6.7%
2014 178.7 3.2 1.7%
2015 213.0 -8.7 4.2%
2016 253.8 -12.9 5.3%
2017 302.4 -3.3 1.1%
2018 360.3 9.0 2.4%
2019 429.3 13.9 3.1%
2020 511.6 12.7 2.4%
2021 609.6 4.2 0.7%
DOI: 10.12677/0rf.2023.134385 3838 185 S


https://doi.org/10.12677/orf.2023.134385

AR

3.4.2021~2030 F AR IERESVN T RERNTUNER T

B SR 8 )\ IR R 2% 2] B B i B KU R R, BREIRSR 5 4 15 4F 5% 30 ARFRE
NEERA . AN TUAZ AR T4 R &, o3 Mk 2 ORISR BETHI I AR I 0BT 1), R Y 40 2R IR
XFE . BT ul, ASSCMHUINER TR RIS h K2 2T RRE M R, MK GM(L )AL =7
BIR TIRARIE G AR FINCE . ARG DT TN, i 1 07 26 4 5 4 e J 34 LA B A3 BT A7 TE 11 1)
DU KRR B R IR TR RIE S ARIE D) BE, JERBE RS “ 7R B2 H ks . K GM(L1)H
BN = B4 2021 4F & 2030 FF AR HFEIR LIRS R4 R HESWNE CHBTNE 5% 4 B .

Table 4. Prediction results of Yunnan employee medical insurance fund from 2021 to 2030 based on GM (1,1) model (Unit:
100 million yuan)
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2023 1031.3 579.6 420.0 159.6 409.9
2024 1228.9 657.1 469.5 187.6 597.5
2025 1464.3 744.9 524.8 220.1 817.6
2026 1744.8 8445 586.6 257.9 10755
2027 2079.0 957.5 655.7 301.8 1377.3
2028 2477.3 1085.5 733.0 3525 1729.8
2029 2951.9 1230.6 819.3 4113 2141.1
2030 3517.4 1395.2 915.8 479.4 26205
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