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[Abstract] Objective To identify a good combination model for predicting the mortality of lung cancer.
Methods Mortality data of lung cancer from 2001-2013 were used to test three prediction model: dynamic series,
exponential smoothing, and Joinpoint regression. Weight coefficients of the combination models were calculated
using the arithmetic average method, the variance inverse method, the mean square error inverse method, and the
simple weighted average method. Results The exponential smoothing model had the highest accuracy (79.67%) of
prediction, followed by the Joinpoint linear model (74. 27%). The combination of these two models resulted in
better results. The arithmetic average method and the mean square error inverse method had the best prediction,

with an accuracy of 86.87% and 85.80% , respectively. Conclusion The combined model has higher accuracy than

the single models in predicting the mortality of lung cancer.
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*ﬁ‘ 2=0. 05 Table 1  Lung cancer mortality predicted by the three predicting
models (X 10~ %)
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Fig 1 Fitness of data (2001-2013) into the three predicting models on lung cancer mortality Fig 2 Fitness of data (2001-2013) into the
combined model and forecasting of lung cancer mortality for 2014-2018
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Table 2 Precisions of the three predicting models on lung cancer Table 3 Lung cancer mortality ( X 10~ ) predicted by the combined
mortality model
Prediction method MSE MAE MAPE  Precision/ % v Measured ~ Combined ~ Combined  Combined  Combined
- - car value model 1 model 2 model 3 model 4
Dynamic series 620.46  22.19 36.97 63.03
. . 2001 67. 44 54.72 52.65 53.68 50.43
Exponentialsmoothing 645.03 16.86  20.33 79. 67
. . . . 2002 53. 06 58. 49 56.63 57.55 54. 65
Joinpoint linear regression 466.01 18.29 25.73 74.27
2003 64. 42 57.06 56. 26 56. 65 55. 40
MSE: Mean square error; MAE: Mean absolute error; MAPE: Mean 2004 15.17 60. 80 60. 22 60. 51 59. 61
absolute percentage error 2005 46. 91 57.97 58.68 58.33 59.43
2006 51.61 58. 10 59.61 58. 86 61.22
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%ﬁ%’ﬁﬁﬂ:?ﬂmu 2014~2018 ﬁzﬁgﬂﬁi%%t%o Weight coefficients of the combined models were calculated by the

arithmetic average method, the variance inverse method. the mean square
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. 1 . . . L
error inverse method, and the simple weighted average method, as is indicated
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Table 4 Precision of the combined models in predicting lung cancer

mortality
Combined MSE MAE ~ MAPE  Precision/%
model
1 95. 64 8. 54 13.13 86. 87
2 128. 95 9.92 15. 25 84. 75
3 111.79 9. 24 14. 20 85. 80
4 170.03  11.39 17.51 82. 49

MSE, MAE, MAPE: Denote the same as those in table 2
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Table 5 Forecasting of lung cancer mortality (X 10~ 5) in 2014-2018

using the combined model

Combined 2014 2015 2016 2017 2018
model
1 112.80 117.87 122.95 128.02 133.09
3 112.45 117.52 122.60 127.68 132.76
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