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Abstract

In order to forecast the heart disease mortality rates for urban and rural residents over the next five
years, by analyzing trends in heart disease mortality rates in urban and rural areas from 2008 to
2011 and employing Matlab, the MDNGM(1, 1) model was utilized to establish a model for heart dis-
ease mortality in this paper. Subsequently, the predictions were compared with those generated by
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the GM(1, 1) and DNGM(1, 1) models. The results indicated that the MDNGM(1, 1) model achieved
a prediction accuracy of 99.797% and 99.157% for urban and rural residents, respectively. Conse-
quently, the MDNGM(1, 1) model effectively models and predicts the urban and rural heart disease
mortality rates, offering a scientific advance theoretical basis for the prevention and control of heart
disease.
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Table 1. List of city status by year
=L W EEMIRETIR

G 2008 2009 2010 2011 2012 2013 2014
K& 3 2 2 4 3 4 4
A 2015 2016 2017 2018 2019 2020 2021
RE 3 2 2 3 1 1 3

Table 2. List of rural status by year
2. REFEMIRTTIR

Ay 2008 2009 2010 2011 2012 2013 2014
RE 2 3 1 3 1 4 3
Ay 2015 2016 2017 2018 2019 2020 2021
W& 2 2 2 2 2 2 3
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Table 3. Urban relative error comparison table

% 3. WHAXRENTEBER

. GM(1, 1)1‘%?& DNGM(1, l)ﬂ‘ﬁiﬂ MDNGM(1, 1)1‘%?&
£ st O ‘ T ‘ O -
(1/10 73) amogy | MBEL 0o MRRE] e MR
2008 121.00 121.0000 0.0000 121.0000 0.0000 121.0000 0.0000
2009 128.82 124.7497 0.0316 129.8289 0.0078 128.7254 0.0007
2010 129.19 127.1682 0.0156 130.4383 0.0097 129.3296 0.0011
2011 132.04 129.6336 0.0182 131.2080 0.0063 131.9296 0.0008
2012 131.64 132.1468 0.0038 132.1801 0.0041 131.9818 0.0026
2013 133.84 134.7087 0.0065 133.4078 0.0032 134.1415 0.0023
2014 136.21 137.3203 0.0082 134.9585 0.0092 135.7008 0.0037
2015 136.61 139.9825 0.0247 136.9170 0.0022 136.7116 0.0007
2016 138.70 142.6963 0.0288 139.3905 0.0050 138.2057 0.0036
2017 141.61 145.4627 0.0272 142.5146 0.0064 141.3032 0.0022
2018 146.34 148.2828 0.0133 146.4604 0.0008 146.2407 0.0007
2019 148.51 151.1575 0.0178 151.4439 0.0198 149.0965 0.0039
2020 155.86 154.0880 0.0114 157.7380 0.0120 155.2930 0.0036
2021 165.37 157.0753 0.0502 165.6875 0.0019 165.4390 0.0004
§_ 0.019792 0.006806 0.002030

Table 4. Rural relative error comparison table
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. GM(1, 1)z DNGM(1, 1) 7 MDNGM(1, 1)# 7
b A HE ‘ e ‘ HE -
(1/10 73) amoyyy | MBEL Do dRERE] P MR
2008 87.10 87.1000 0.0000 87.1000 0.0000 87.1000 0.0000
2009 112.89 112.7994 0.0008 110.2756 0.0232 112.6879 0.0018
2010 111.34 117.4660 0.0550 116.0815 0.0426 110.5531 0.0071
2011 123.69 122.3256 0.0110 121.9057 0.0144 124.5724 0.0071
2012 119.50 127.3863 0.0660 127.7485 0.0690 121.6645 0.0181
2013 143.52 132.6563 0.0757 133.6098 0.0691 141.1755 0.0163
2014 143.72 138.1443 0.0388 139.4897 0.0294 142.5410 0.0082
2015 144.79 143.8594 0.0064 145.3882 0.0041 143.5163 0.0088
2016 151.18 149.8109 0.0091 151.3055 0.0008 149.3574 0.0121
2017 154.40 156.0086 0.0104 157.2416 0.0184 153.2429 0.0075
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2018 162.12 162.4628 0.0021 163.1964 0.0066 161.0952 0.0063
2019 164.66 169.1839 0.0275 166.1702 0.0092 164.0308 0.0038
2020 171.36 176.1831 0.0281 175.1629 0.0222 172.9077 0.0090
2021 188.58 183.4719 0.0271 185.1747 0.0181 189.2254 0.0034
3 0.027543 0.023365 0.008430
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Figure 1. Fitted diagram of urban heart disease mortality rate
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Figure 2. Fitted diagram of rural heart disease mortality rate
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Table 5. Prediction of heart disease mortality rate among urban residents
= 5. WHEROERE TR

T I
2022 175.7277 [173.6190, 174.8491] 174.2340
2023 188.4085 [186.1476, 187.4665] 186.8070
2024 204.4244 [201.9713, 203.4023] 202.6868
2025 224.6524 [221.9566, 223.5291] 222.7429
2026 250.2004 [247.1980, 248.9494] 248.0737

Table 6. Prediction of heart disease mortality rate among rural residents

6. RMFBERUAERIE TR

S T
2022 189.2055 [176.9071, 183.4820] 180.1946
2023 193.2554 [194.1250, 200.8407] 197.4829
2024 199.3246 [186.3685, 193.2950] 189.8318
2025 205.4130 [206.3374, 214.4361] 210.3867
2026 211.5207 [197.7719, 205.1222] 201.4470
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