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Abstract

Objective: To analyze the total health cost in Shandong for ten years from 2020 to 2029. Methods:
By applying GM(1,1) grey prediction model and excel 2019 to analyze total health expenditure in
Shandong Province. Conclusion: The prediction results of grey GM(1,1) model show that the total
health cost in Shandong province is still on an upward trend by 2029, but due to the new normal of
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economic development and limited resources, the total health cost itself cannot increase indefi-
nitely and will eventually reach a threshold and platform period.

Keywords
Total Health Cost, Gray Model, Prediction, Health Expenditure

Copyright © 2022 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. 5|8

PERBFRAMEAZENEGFER, B2 - PNEFKE XA ENPINCERTE 1 F), atalTET
PRSI AR R B e a1 BRI — AN E KB X PAEFETOK . FRA . A SRS LA
P2 WU X e B R A E AL A B 28 5 S 4H DA K AR b 15 5 Ak e 20 B Wl I A e 55 U5 T
KA T EEAE 2] FEAEREN DR MATERE 2 —, (AR H AT IEAL T HEEE “ i FE b [ 20307 22k
SR =00 R RS R R 24 A A SO SR IR, DRI, AT R T L AR A B A
BB G, BB SR AR R, SRR RIOCEAERE, R AN A B TR 9 I
K, HE OGO R (3], ASCEIE R GM(L DA G TR, Tl 24 2020~2029 411l 4
B DA RS A DL RS, D958 A SGHR T TR B BN 5

2. ARKBESHZ*
2.1. FRRKIR

AHFFEAEIRE 2010~2019 F (UAREGHIHFEE) , B TAELSWRH . BUFEASCH . e TAESL
AN RS AR A E N TN AR bR, 20 R K AR . A U BRI SE . AT

22. ARFE

AHF IR B L AR A 0 2 F e A e fa b, M K B GM(LL, D) TR, i2H Excel 2019
SR AT G e N AT AR

3. ERESH
3.1. WRAIBEZEAIR

PAREHEBUR . LR N A SO =3 i, DA 2 A 72 0 B A& HE T
S8 AN St AR e s H bR IR E A THE B, A E I A X LA BRI, ERAT KRR
SERTREE ., AR TR, NEBORPATE IR AL THE 4]
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Table 1. Total health expenses and current composition in Shandong Province

= 1L WEREDE D BRI BRI

BUF PAH fo PAH AN BASH Aﬁﬂigﬁiﬁﬁﬁﬂig%ﬁ
FHOowmm o mw B s BwE 00 B (e “iGDP I
(fz.78) (%) (1z.78) (%) (fz.75) ° (v) H (%)
2010 327.40 2434 497.02 36.95 520.88 3872 1403.13 134530 3.43
2011 425.10 25.78 616.02 3737 607.53 3685 171070  1648.65 3.63
2012 49838 25.84 726.42 37.66 704.09 3650 1991.65  1928.88 3.86
2013 571.45 25.44 874.71 38.95 799.80 3561 230749 224597 411
2014 619.70 2495  1039.50  41.84 824.97 3321 2537.60  2484.16 4.18
2015 72222 2539 121399 4267 908.75 3194  2889.11  2844.96 452
2016 813.19 2424 153692 4581 100459 2995 337270  3354.70 4.93
2017 842.49 2359  1679.35  47.03 104899 2938 356874  3570.82 4.92
2018 91710 2215  1982.61  47.88 124111 2997 412135  4140.82 5.41
2019 961.00 2243  2060.05  48.09% 126299 2948 425418  4284.04 6.03
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Figure 1. Trend of health expenses in Shandong Province from 2010 to 2019
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Table 2. Test table for prediction error of GM(1,1) prediction model on total health expenditure in Shandong Province

%% 2. GM(1,DHFUNR BT R & DA R BERTNIRERIE R

Fr PARRASERME EALSHETNME W AHXS R 2
2010 13453 13453 0
2011 1772.47 1648.65 -123.82 =7.51%
2012 1991.01 1928.88 —62.13 -3.22%
2013 2236.50 224597 9.47 0.42%
2014 2512.26 2484.16 —28.10 -1.13%
2015 2822.01 2844.96 22.95 0.81%
2016 3169.96 3354.70 184.74 5.51%
2017 3560.82 3570.82 10.00 0.28%
2018 3999.86 4140.82 140.96 3.40%
2019 4493.03 4284.04 —208.99 —4.88%
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Figure 2. Fitting effect diagram of total health expenses
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Figure 3. Fitting effect diagram of government health expenditure
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Figure 4. Fitting effect diagram of social health expenditure
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Figure 5. Fitting effect diagram of personal health expenditure
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34. ILFEDELBATMNER

JEIE X BT SRR A LG, SR T AR A, AR A, AT DA I AR DA R SR A BUR .
ARSI N A 3 SCH AT A T [ 5], AHH F2 000 A B 9 2020~2029 4F . L3 3 AT 6.

Table 3. Total health cost and composition forecast from 2020~2029 based on GM(1,1) model

6

o J5ikE

3. £F GM,DIEREE 2020~2029 F LI E D4 22 H R T

10

PA B

O oy TEREEX o0 DAREL Lo RGBT EERTG
H(fzt) H(fzt) H(zZon) ety  FHAZIT)

2020 1107.67 21.82 2558.33 50.39 1411.41 27.80 5077.41 5047.02

2021 1218.19 21.28 2965.63 51.80 1540.98 26.92 5724.8 5669.31

2022 1339.73 20.74 343778 53.22 1682.43 26.04 6459.94 6368.32

2023 1473.40 20.20 3985.11 54.63 1836.88 25.18 7295.39 7153.53

2024 1620.40 19.65 4619.56 56.03 2005.50 2432 8245.46 8035.55
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Continued
2025 1782.07 19.11 5355.03 57.42 2189.60 23.48 9326.7 9026.32
2026 1959.87 18.56 6207.60 58.79 2390.60 22.64 10,558.07  10,139.25
2027 215541 18.02 7195.89 60.16 2610.06 21.82 11,961.36  11,389.40
2028 2370.46 17.48 8341.53 61.51 2849.66 21.01 13,561.65  12,793.69
2029 2606.96 16.94 9669.57 62.84 3111.25 20.22 15,387.78  14,371.13
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Figure 6. The forecast trend of total health cost and composition in Shandong Province

6. LWFREDE B BRARARTUNES

FTF IR GM(1,1)B 2020~2029 4E 111 448 P A S 3% N 5047.02 27814 n % 14371.13 12.7C,
SEYIHEINYZ) 1145.60 1270, BURF PASCHERIIINZ 166.59 1470, 5 HBFEE] 16.94%; #4 DA HE
SEIMEINZY 790.14 {200, HEGIEINE] 62.84%; NN PASCHFEFIIEINZ 188.87 {470, i HLFEKE]
20.22%.
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SEIBUR AR S o5 Lk B 16.94%, L 2019 4 (5 LUK T 5.49%, FiitAN AN P A H 2 2029 48 5 Lk
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(03 SR HEAT TR, X TR ARETTRERRD Ao A N AR ST H & AR S 2 )
VERZIRPEFEPRIN KR JE FBEARARK R, $2H T M 2020 521 27. 7% 5 2025 4F 27%HI T H AR 4 .
4. i1ig

K GM(1, 1) RSP0 45 SR BH, BB FOIRS BER ey, T T AT, & 2029 4F 1L R4 (1) AR 2
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