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Abstract

In this paper, a modified food model based on F. E. Smith is proposed for population forecasting in
China. Through qualitative research and quantitative prediction on the traditional logistic popula-
tion prediction model and Smith model, it is found that by selecting appropriate quality replace-
ment rate parameters, the prediction effect of the food-limited model can be more accurate than
that of the logistic model, so as to better predict the medium and long-term population change.
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Figure 1. Exponential function fitting prediction
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Figure 2. Fourier function fitting prediction
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Figure 3. Fitting prediction of cubic polynomial function
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Table 1. Prediction effect of cubic polynomial function
F 1 ZREZMN R TR

A SREHBE ) EWRESREL)
2016 1.375 1.383
2017 1.380 1.390
2018 1.384 1.395
2019 1.388 1.400
2020 1.392 1.410
2021 1.396 1411
2022 1.400 1.412
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Figure 4. Logistic model phase plane
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Figure 5. Logistic model quantitative prediction diagram
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Figure 6. Smith model phase plane
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Figure 7. Quantitative prediction diagram of Smith model
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Table 2. Comparison of population predicted values between logistic model and Smith

model (unit: billion)
7 2. Logistic fREY 5 Smith REY A OFUMMENSEL(BAL: +12)

EAy Logistic 7 Smith 7 FEA
2016 1.385 1.381 1.383
2017 1.394 1.391 1.390
2018 1.404 1.395 1.395
2019 1411 1.399 1.400
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2020 1.419 1.407 1.410
2021 1.427 1.412 1411
2022 1.434 1.418 1.412

Table 3. Difference between the predicted population and the true value of the logistic
model and the Smith model for each year (unit: billion)
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2017 0.004 0.001
2018 0.009 0.000
2019 0.011 —-0.001
2020 0.009 —0.003
2021 0.016 0.001
2022 0.022 0.006
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