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Forecast and optimization analysis of Shanghai urban employee
medical insurance fund balance
LU Junru
(School of Management, Shanghai University of Engineering Science, Shanghai 201600, China)

[ Abstract] Based on the 2005-2018 Shanghai Employee Medical Insurance Fund related data, the 2011-2018 data is mainly
selected for analysis, and the Shanghai Employee Medical Insurance Fund revenue and expenditure scale and fund balance trend are
forecasted by the GM (1,1) model and compared with the full data. Taking the Shanghai medical insurance policy to cover migrant
workers in 2011 as the tipping point, the cumulative balance of Shanghai urban employee medical insurance funds has continued to
grow, and has been in a theoretical " excessive" state. Under the current policy conditions in Shanghai, the scale of accumulated
fund balances will continue to expand in the next 12 years. Judging from the basic principles of the development of medical insurance
funds and the positioning of the urban employee medical insurance system, excessive precipitation of employee medical insurance
funds cannot fully reflect the risk relief and equity sharing, and it is inevitable to optimize and moderately control the scale of fund
balances.
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Tab. 1 Revenue and expenditure of shanghai urban employee medical insurance funds

e SIRNBUTTN e E U SN
ZRANEL TEBNEL BRAEL FBUWA R EREAEAR ESTESTS

2005 728.6 452.7 275.9 151.1 146.4 4.7 66.1
2006 1023.3 732.3 291.0 170.6 156.1 14.5 80.5
2007 1 096.8 790.4 306.4 202.8 179.6 23.2 111.9
2008 1171.7 850.8 320.9 236.5 212.0 24.5 136.4
2009 1329.6 957.1 372.5 268.5 231.1 37.4 173.7
2010 1405.9 1017.1 388.8 316.7 287.0 29.7 203.4
2011 1342.1 937.9 404.1 406.0 312.8 93.2 296.6
2012 1.376.0 954.5 421.5 524.8 348.5 175.7 473.0
2013 1.394.1 955.7 438.4 600.6 394.1 206.5 679.4
2014 1420.8 967.6 453.2 648.7 452.0 196.7 876.1
2015 1 446.4 980.5 465.8 733.1 501.9 231.2 1107.3
2016 1 468.6 991.6 477.0 849.7 554.0 295.7 1 403.0
2017 1495.1 1 005.4 489.7 1340.4 663.7 676.7 2 079.6
2018 1524.8 1 020.6 504.2 1133.9 824.1 309.8 2 389.4
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Tab. 2 Revenue and expenditure of urban employee medical insurance and individual account funds inshanghai 127t

P DA IS DR RS DPARP RS SRS GRS GRS GERAe BB RITHA
AR AR ESARATS BN AR H¥s gitaig Al

2011 146.61 79.07 293.09 273.09 247.42 20.62 3.55 0.17
2012 192.07 91.54 393.62 347.6 271.79 22.65 79.36 3.50
2013 223.13 100.71 516.04 392.51 308.48 25.71 163.39 6.36
2014 202.23 113.39 604.88 462.51 354.68 29.56 271.22 9.18
2015 54.01 121.24 537.65 696.14 397.70 33.14 569.66 17.19
2016 233.26 138.49 632.42 634.33 433.43 36.12 770.56 21.33
2017 317.8 169.68 780.54 1 040.23 511.7 42.64 1.299.09 30.47
2018 321.35 197.93 903.96 812.59 626.21 52.18 1485.47 28.47
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Fig. 1 Income and expenditure of Shanghai employee medical insurance fund from 2005 to 2018

1.2.2  ZIALE = FERIES A RrEE K
i 60 2 DL BRI YT SR TR,
C ik BT 3% S S 1Y 50% LA b, N HE5 4 AR
USRS SR ANES N YN P (i I
ST RFEE T A, 1 2 v 2 Rk e e Y
X, 8= 2017 )R 60 Z LU L EEAT SR
33.2%,65 % M DL b4 NIk 315.06 1A, 1 A
NEHY 21.8% , EW8 AT BOEEA BT IR FS 19 6 B2 3
Fr LLRFEERE G 2018 A F i T FEA B 7 (R 65 1 4
FWIRFN T 49.40% , b 2011 4E 1 6.3 AN 43 A5,
B2 fis, an EAR S D7 47 gt A S5 il 1A

NEH

8
3
#e
B
=
E

0
9
8
7
6
5
4
3
2
1
0
9

P
2 bETHERTEAEFRRSEIR

Fig. 2 Status of urban employees ~ basic medical insurance

participation in Shanghai
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Tab. 3 Eigenvalue calculation of income growth curve of Shanghai urban employee medical insurance fund

u

Ay eI A/ALTT ¥, u, — lgu, lg(lgy, —logy,.,) lg(——)
Y Yi Vi1
2005 151.1
2006 170.6 174.833 3
2007 202.8 203.3 30.55 0.150 271 1.485 011 -1.183 67 -3.065 75
2008 236.5 235.933 3 35.3 0.149 619 1.547 775 -1.189 42 -3.133 15
2009 268.5 273.9 47.233 33 0.172 447 1.674 249 -1.188 41 -3.136 13
2010 316.7 330.4 70.966 67 0.214 79 1.851 054 -1.089 12 -3.105 58
2011 406 415.833 3 90.033 33 0.216 513 1.954 403 -1.000 52 -3.183 56
2012 524.8 510.466 7 87.766 67 0.171 934 1.943 33 -1.050 38 -3.383 56
2013 600.6 591.366 7 75.166 67 0.127 107 1.876 025 -1.194 57 -3.603 8
2014 648.7 660.8 76.233 33 0.115 365 1.882 145 -1.316 83 -3.709 78
2015 733.1 743.833 3 156.8 0.210 8 2.195 346 -1.288 99 -3.496 2
2016 849.7 974.4
2017 1340.4
2018 1 133.9
*4 LEHERIERESTHEKBZHEETE
Tab. 4 Eigenvalue Calculation of shanghai urban employee medical insurance fund expenditure growth curve
Wy MARI/ALE 5, 7, o e, le(lg 7, ~log7, ) lg(——)
i YeYi-1
2005 146.4
2006 156.1 52.033 33
2007 179.6 59.866 67 9.316 667 0.155 624 2.231 805 -1.215 36 -2.524 21
2008 212 70.666 67 8.583 333 0.121 462 2.149 822 —-1.142 49 -2.692 74
2009 231.1 77.033 33 12.5 0.162 267 2.525 729 —-1.426 38 -2.638 98
2010 287 95.666 67 13.616 67 0.142 334 2.611 295 -1.026 49 -2.733 37
2011 312.8 104.266 7 10.25 0.098 306 2.327 278 -1.427 3 -2.988 18
2012 348.5 116.166 7 13.55 0.116 643 2.606 387 -1.328 49 -2.951 29
2013 394.1 131.366 7 17.25 0.131 312 2.847 812 -1.272 43 -2.946 78
2014 452 150.666 7 17.966 67 0.119 248 2.888 518 -1.225 25 -3.042 03
2015 501.9 167.3 17 0.101 614 2.833 213 -1.342 19 -3.171 06
2016 554 184.666 7 26.966 67 0.146 029 3.294 602 -1.367 62 -3.059 06
2017 663.7 221.233 3
2018 824.1
x5 HERMUBSEREITRRE
Tab. 5 Model prediction accuracy checklist
SR CfH P{H RERE R xR A/ %
—4 (%) <035 > 0.95 R =0.95 0< A<l
ZH/(BH) < 0.50 < 0.80 0.80 < R < 0.95 I<SAS<S
= (PERAHE) < 0.65 < 0.70 0.70 < R < 0.80 SsA <10
P (AEH) > 0.80 < 0.60 R<0.7 A > 20
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Tab. 6 Forecast data by model to 2030

feoe

FF 2011-2018 Fiedls GM(1,1) T

FeXt 2005-2018 8 GM(1,1) T

AEAIN
h REAL 1 () B 2( i) REAL 3 (WA BRI 4( 32
2019 1 460.481 906.978 3 1 524.398 878.107
2020 1701.203 1 047.902 1795.511 1 003.951
2021 1 981.602 1210.722 2 114.841 1 147.830
2022 2308.217 1 398.841 2 490.964 1312.329
2023 2 688.667 1 616.190 2 933.980 1 500.402
2024 3 131.824 1 867.309 3 455.785 1715.429
2025 3 648.024 2 157.446 4 070.394 1961.272
2026 4 249.305 2 492.665 4794310 2 242.347
2027 4 949.693 2 879.968 5 646.974 2 563.704
2028 5 765.521 3 327.450 6 651.283 2931.116
2029 6 715.817 3 844.460 7 834.208 3351.182
2030 7 822.745 4 441.802 9 227.515 3 831.449
JawITEL C 0.158 0.02 0.06 0.01
INRZEMEF P 1 1 1 1
SRR 2 0.084 6 0.036 8 0.082 1 0.030 5
K 0.994 0.988 0.984 0.987
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