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Abstract. Although China's population problem has always attracted much attention, most of 

the literature focuses on China's family planning policy and China's aging population, and there 

is a lack of analysis and research on China's population forecast. However, China's population 

problem is closely related to the economic development of China's future society, the 

contradiction between people and land, the trend of population aging and environmental 

pollution, therefore, this paper decides to use the time series model in R language to predict the 

future population of China. The method used throughout the process was time series and linear 

regression in R language, and the data of Chinese population in the past years was fit in the 

ARIMA models to make forecast for Chinese future population. The results show that in the next 

decade, China's population growth rate is still showing a trend of further decline, and in the next 

period of time, this trend is difficult to change. China's total population is generally growing 

slowly, and the status quo of a large and slow population base is unlikely to change in the near 

future. 
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1.  Introduction 

The study of population has always been of great significance to China's social development. Chin 

pointed out that China's population growth is an obstacle to social and economic development [1]. More 

in-depth research is needed to analyse the conflict between population and modern China's social 

economy and assess how best to slow down population growth. Philos also concluded that demographic 

patterns are the causes and effects of human behavior in other important areas, such as survival, 

cooperation, politics, and culture so that emographics are very difficult to predict, at least in the short 

term [2].  

Today, China's demographic problems are having other effects, such as an aging population, pointed 

out by Bao [3]. As there are few articles on the Internet about the future population forecast of China, 

indicating that there is a lack of research in this aspect, however, population problem is an important 

factor in social development, considering this, this paper A population census is a comprehensive survey 

conducted by governments to count and collect information about the residents of a country or region. 

aims to predict the population development trend of China and analyze the characteristics of population 

change in China in the past several years. 

There are many ways to predict population, but given the complexity of the factors affecting 

population change, it is difficult to assess which method is the most effective in practice. The first way 
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is through Census Data Analysis. A population census is a comprehensive survey conducted by 

governments to count and collect information about the residents of a country or region [4]. Census data 

analysis provides a comprehensive and accurate snapshot of a population at a particular point in time, 

making it a valuable tool for understanding a nation’s composition and needs, as well as for guiding 

public and private sector decisions [5]. Extrapolation is the second way, it is a statistical and 

mathematical technique used to make predictions or estimate future values based on existing data or 

trends [6]. It involves extending or projecting existing data points into the future, assuming that the 

established trend or pattern will continue [7].  

Extrapolation can be a valuable tool for making forecasts and projections, but it should be employed 

with care and in conjunction with a critical evaluation of the data and context to ensure the reliability of 

the predictions [8]. The method of using the logistic growth model is also a common approach in 

demography. The logistic growth model is particularly useful when expecting the population to reach a 

carrying capacity, meaning a limit to growth based on available resources [9]. Moreover, using the 

logistic growth model allows us to incorporate the concept of carrying capacity and can be valuable for 

understanding how populations might stabilize as they approach their maximum sustainable size [10]. 

However, like all models, it should be used with an understanding of its assumptions and limitations, 

and in conjunction with other demographic methods for more accurate predictions [11]. To sum up, after 

consideration and optimization, this paper will use the time series model in R language to analyze the 

population of China. 

2.  Methodology 

2.1.  Data source and preprocessing 

The initial step in predicting the Chinese population is to collect historical population data. Reliable 

sources for this data include government publications, international organizations and academic 

databases. And this literature, data is collected from Kaggle Website, World Bank and Google Scholar 

to ensure that the data is accurate, comprehensive, and covers a significant historical time span. 

 

Figure 1. Population data of China in the past 20 years (unit: 10,000). 

After having the historical population data (Figure 1), it is needed to preprocess it. Data preprocessing 

involves tasks like cleaning the data, handling missing values, and structuring it in a way that's suitable 

for time series analysis in R. Commonly used R packages for data manipulation include `dplyr` and 

`tidyr` (Figure 2). 
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Figure 2. Population growth rate of China (‰). 

2.2.  Data exploration 

It is essential to comprehend past population trends before developing a predictive time series model. 

Making time series graphs, producing summary statistics, and spotting any underlying patterns or 

anomalies in the data are all components of data exploration. R provides several programs for visualizing 

data, including `ggplot2` and `plotly`. 

  Trend components and seasonality are common in time series data. It is possible to identify these 

components by breaking down the time series, which facilitates the modeling and prediction of 

population growth. To accomplish this, R offers functions like ̀ decompose()`. The time series is divided 

into its seasonal, trend, and remaining components by the decomposition. 

2.3.  Model introduction 

This study selects a suitable time series model to forecast population increase. The properties of the data 

determine which model is best. State space models, exponential smoothing, and autoregressive indexed 

moving average (ARIMA) are examples of common models. 

The Chinese population is predicted in this instance using the ARIMA model. Estimating model 

parameters for the ARIMA model is necessary. These parameters include the moving average order (q), 

autoregressive order (p), and differencing order (d). R has functions in the `forecast} package like 

`auto.arima()} to assist in finding the best-fitting model. Based on the data, the `auto.arima()` method 

automatically determines which ARIMA model fits the data the best. 

2.4.  Model evaluation 

Evaluate the performance of the time series model by comparing the forecasted population values with 

real-world data if available. Common evaluation metrics for time series forecasting include Mean 

Absolute Error (MAE), Mean Squared Error (MSE), and Root Mean Squared Error (RMSE). Use R's 

built-in functions to calculate these metrics. 

Beyond simple time series analysis, there are numerous difficulties involved in predicting the 

Chinese population. 

Think about include other factors like migration patterns, mortality rates, and fertility rates that could 

have an impact on population growth. For more accurate forecasts, advanced time series techniques like 

state space models or machine learning models can be applied. Collaboration with demographers and 

Proceedings of the 3rd International Conference on Computing Innovation and Applied Physics
DOI: 10.54254/2753-8818/26/20241108

275



statisticians is valuable for refining population predictions and accounting for the many factors 

influencing population dynamics. 

Population projections should be regularly updated with new data, and the model should be 

recalibrated as needed. Additionally, consider conducting scenario analysis to account for different 

assumptions and uncertainties, especially when predicting population trends over long time horizons. 

3.  Results and discussion 

3.1.  Model fitting and forecasting 

With the selected ARIMA model, now it becomes possible to fit it to the historical population data and 

generate forecasts for future years. R's `forecast` package includes functions like `Arima()` for model 

fitting and `forecast()` for generating predictions. After which the ARIMA model is fitted to the time 

series data and generate forecasts for the next 25 years (adjust the value of `h` accordingly). 

ARIMA models work well when the population data is stationary. Stationarity means that the 

statistical properties of the data, such as mean and variance of Chinese population, remain constant in 

general over time. If the population data shows trends or seasonality, differencing can be applied to 

make it stationary, which is a key requirement for ARIMA. This model is also designed to capture 

autocorrelation in the data. If there is a correlation between the Chinese population at onetime point and 

the population at a previous time point, an ARIMA model can model this relationship. Furthermore, 

ARIMA models are relatively simple and intuitive, making them a good choice for basic time series 

forecasting tasks. They don't require extensive domain knowledge or complex parameter tuning. 

3.2.  Model results 

China's population will continue to grow over the next decade. Although the birth rate has declined in 

recent years, thanks to advances in medical technology and the continuous improvement of the social 

security system, the death rate will remain stable and the natural population growth rate will remain at 

a certain level. China's population is expected to reach about 1.55 billion in the next decade, and the 

growth rate will gradually slow (Table 1). 

Table 1. China's population forecast for the next ten year. 

Year Population of China (unit: a hundred million) 

2023 14.36 

2024 14.49 

2025 14.62 

2026 14.75 

2027 14.88 

2028 15.01 

2029 15.14 

2030 15.27 

2031 15.41 

2032 15.55 

2033 15.69 

3.3.  Test of model fitting 

Generally speaking, the model fits well with the data of Chinese population in the past few years as the 

residuals mostly lie within the critical area, indicating that the presented results of the future forecasts 

are reliable to a large extent (Figure 3). However, the figure for residuals still has a relatively obvious 

gap between the normal distribution, so that there may still be some deviation from the forecast. 
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Figure 3. Test for residuals. 

3.4.  Model evaluation 

The uncertainty of the outcome mainly comes from the properties of ARIMA models, as they assume 

that the relationships between data points are linear. If the Chinese population data exhibits nonlinear 

patterns, ARIMA may not perform well. In addition, ARIMA models typically don't account for external 

factors, such as government policies or major events that could impact population growth. Including 

such factors might require a more complex model. Moreover, the quality and completeness of the 

historical population data are crucial. Missing data or inaccuracies can affect the model's performance, 

so that the accuracy of the Chinese population database also affects the reliability of the results. 

4.  Conclusion 

In the past 20 years, the birth rate of China's population has not shown an obvious cyclical and general 

trend. Generally speaking, in the past 20 years, China's birth rate has experienced a change from rising 

to falling. In the future, with the worsening of the aging population and the adjustment of the birth policy, 

China's birth rate is likely to continue to decline. The overall neonatal mortality rate in China has shown 

a significant downward trend. China's newborn mortality rate has experienced a change from high to 

low in the past two decades, which is mainly due to the continuous improvement and improvement of 

the country's medical and health care system. Considering further development of medical technology 

and the deepening of primary medical and health services, China's neonatal mortality is expected to be 

further reduced. In general, the mortality rate in China has experienced a change from high to low in the 

past two decades. China's mortality rate is likely to remain at a low level in the following period if the 

state of society continues. In the past two decades, the growth rate of China's total population has 

generally shown a downward trend. It is not a case affected by white noise, as the margin distribution is 

not uniform or approximate to normal distribution. China's total population growth rate has changed 

from high to low. China's total population growth rate is predicted to remain at a low level in the future, 

with the intensification of the aging population and the adjustment of the birth policy. 

In conclusion, while population predictions provide valuable insights into future population trends, 

it's essential to approach them with humility and recognize the inherent uncertainties in long-term 

projections. Predicting the Chinese population is a challenging endeavor, and results should be used as 

a tool for informed decision-making such as policy decisions and long-term planning related to 

infrastructure, healthcare, education, and other public services rather than as absolute certainties. 
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Regular updates and the consideration of multiple scenarios are key practices for producing more robust 

and reliable population predictions. 
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