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Abstract

China is a relatively prominent country with a population aging problem. Since 1990, China’s aging
process has been accelerating. Ageing inevitably has a certain impact on our society. At the same
time, China’s medical resources are insufficient and medical costs are relatively high. In order to
explore the relationship between the growth of medical expenses and economic growth and aging,
this paper considers the three time series of per capita GDP, the proportion of people aged 65 and
over, and per capita medical expenses. The method of cointegration analysis and error correction
model used in multivariate time series analysis was used to explore the long-term equilibrium re-
lationship and short-term adjustment mechanisms of the intrinsic interdependence. The analysis
shows that there is an agreement between China’s medical expenses, elderly population ratio, and
GDP. The overall relationship, economic growth, and population aging have long-term effects and
short-term adjustments on the growth of medical expenses.
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Figure 1. Timing diagram
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Table 1. Sequence unit root test

= 1. FYRARGT

t statistic Test critical values prob
InP65 0.3882 -2.9919 0.9780
Inh -1.3734 —2.9981 0.5771
InGDP -0.1899 =3.0207 0.9252
Table 2. Differential back-sequence unit root test
#® 2. ENRFYIRMREE
t statistic Test critical values prob prob
difflnP65 —6.9602 —3.6220 0.0000 0.9780
difflnh —5.9881 —3.0049 0.0001 0.5771
diffinGDP —0.4332 —-3.6584 0.0139 0.9252
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Figure 2. Sequence difference after timing chart

B 2. FIESRRFE

Coefficients:

Estimate  Std.Error t value PrOlt])
(Intercept) =5. 79776 1. 10386 -5.252 2.50e-05 sk
1nGDP 0.8784 0. 04951 17.741 6. 48e-15 *xk
1nP65 1. 37073 0. 28903 4.743 8. 84e-05 sxk
Signif. codes: 0 “#&£ 0.001 "¢ 0.01 "% 0.05 .7 0.1 1

Residual standard error:0.5261 on 23 degrees of freedom
Multiple R-squared: 0.998, Adjusted R-squared:0. 9978
F-statistic: 5790 on 2 and 23 DF, p-value: < 2.2e-16

Figure 3. Regression results
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Figure 4. Residual scatter plot
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Null Hypothesis:E has a unit root
Exogenous:Constant
Lag Length:1(Automatic based on SIC, MAXLAG=5)

t-Statistic Prob. *

Augmented Dickey-Fuller test statistic —-3.431828 0.0202
Test critical values: 1% level -3. 752946
5% level -2. 998064
10% level —2. 638752

#MacKinnon (1996) one-sided p-values

Figure 5. Residual unit root test
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values of teststatistic and critical values of test:

test 10pct 5pct Ipct
<=2 | 3.18 6.5 8.18 11. 65
ré=1 | 12. 07 15. 66 17.95 23.52
r=0 | 30. 22 28.71 31.52 37.22

Figure 6. Results of Johnsen trace statistics test
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Coefficients:

Estimate  Std.Error t value Prlt])
(Intercept) -5. 79776 1. 10386 —b. 252 2.50e—05 sk
1nGDP 0. 8784 0. 04951 17. 741 6. 48e—15 skk
1nP65 1.37073 0. 28903 4.743 8. 84e—05 *k*

Signif. codes: 0 ’skx’ 0.001 " 0.01 ' 0.05°." 0.1 1
Residual standard error:0.5261 on 23 degrees of freedom
Multiple R-squared: 0.998, Adjusted R-squared:0. 9978
F-statistic: 5790 on 2 and 23 DF, p-value: < 2.2e-16

Figure 7. Long-term equilibrium equation
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Coefficients:

Estimate  Std.Error t value Pro>[t])
(Intercept) 0. 06375 0. 12070 5. 281 4. 26e-05 kk
diff (data. ecm§h) 0.45582  0.10876 4.191  0.000495 k%
data. ecm$GDP[c (1:24) ] 0. 55883 0.06172 9. 055 2. 54e-08 sk
data. ecm$p65[c (1:24) ] 0. 39346 0. 22652 1.737 0. 098557
data. ecm$error. term[c(1:24)]  -0. 16773 0.06110 —-2.745 0. 012866

Signif. codes: 0 “#kt 0.001 "#¥ 0.01 % 0.05 ." 0.1 1
Residual standard error:0.01796 on 19 degrees of freedom
Multiple R-squared: 0.862, Adjusted R-squared:0. 833
F-statistic: 29.67 on 4 and 19 DF, p-value: < 6.195e-8

Figure 8. Error correction model
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Figure 9. Error correction model residuals
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Augmented Dickey—Fuller Test
data: residuals(mode3. ecm)
Dickey-Fuller = -4.554, Lag order = 2, p-value = 0.01

alternative hypothesis: stationary

Figure 10. Residual stationarity test
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