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Abstract: To analyze the impact of comprehensive two-child policy for China's population 

structure, this paper uses a leslie model Programed by MATLAB and the population data of 

different ages in China from 1995 to 2014, and predict the population structure of China 

during the period of 2015-2064. Set baselines and comprehensive two-child policy scenarios. 

The results show: China's population peak under the comprehensive two-child policy scenario 

comes seven years later than the baseline scenario, and reaches higher peak levels; Population 

sex ratio will achieve a more reasonable level under the comprehensive two-child policy 

scenario, and in 2050 the ratio stabilized at about 100.8; Comprehensive two-child policy does 

not effectively prevent the arrival of the era of China's aging population, in both scenarios, the 

proportion of China's aging population reached 23.09% and 27.89% in 2058; At the same time, 

under the two scenarios, China's population dependency ratio will stabilize at around 70% in 

2058. 
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1. INTRODUCTION 

 
Population structure has an important influence on a country's development and stability. 

Reasonable population structure will not only promote economic growth, but also plays an 

important role in promoting social stability. Since the reform and opening up, the 

"demographic dividend" brought by the family planning policy has made tremendous 

contributions to China's rapid "catch-up" type of economic growth. In recent years China's 

population development feature shows from "high fertility, high mortality, and low growth “to” 

low birth rate, low death rate and low natural growth". According to the National Bureau of 

Statistics show that:2012China's working-age population decreased 345 million than in 2011 

and first time in years there has been an absolute decline, it’s the fourth consecutive decline  of 



Volume 4 Issue 4 2016 

434 

the working age population in 2015, as high as 487 million. At the same time, China's aging 

population is increasing and the aging process is accelerating, by the end of 2014, the number 

of people aged over 60 has reached 212 million, 15.5% of the total population. Visible, China's 

"demographic dividend" beginning tended to disappear, and aging population is becoming 

more and more serious. China started to implement a comprehensive two-child policy in 

January 2016, this new family planning will inevitably have a major impact on China's future 

population structure. Population forecast method is more, the common forecasting methods are 

regression method, Logistic population forecast model, BP neural network linear regression 

model, gray prediction model and predict gene expression programming model. Duan Kefeng 

used a linear regression model to establish a net population growth, and predicted China's 

future population of 28 years[1]. Long Chengxing etc used Malthusian models, Logistic model 

and linear regression model to predict the population of Kunming for the next 10 years and 

compare between the models, and then predict the Kunming’s population development over the 

next 10 years[2]. Lai Hongsong etc used ARMA (p, q) and GM (1,1) information model to 

predict the size of the population. The results showed that: ARMA (p, q) recursive network 

model has higher prediction accuracy than GM (1,1) model [3]. Liu Mengwei put forward a 

new method of population projection based on gene expression programming (GEP), and apply 

the method to the population forecast instances problem Dongguan. Empirical analysis shows 

that: GEP population prediction model can be used to better explore the complex nonlinear 

model of population development, effectively prevent overfitting phenomenon, providing 

more accurate, reasonably fit and forecast results [4]. There are other methods, such as 

conversion of labor law [5], Fei population projection model [6] and High, medium and low 

program method [7,8]. 

Although the forecast for the development of the population have a lot of articles, but 

research for China's population structure prediction is less, and empirical research under the 

comprehensive two-child policy scenario of China's population structure prediction doesn’t 

appear yet. Based on this, the paper uses Leslie model, considering the changes in the number 

of women of childbearing age, population structure, sex ratio changes, the total dependency 

ratio and other variables affect for China's population structure, setting baselines and 

comprehensive two-child policy scenarios, and forecasting and analysis China's population 

structure separately during 2015-2064. 

 

2. MODEL AND DATA SOURCES 

 
2.1 Population forecast model 

 

Model assumptions: 

Assuming that our country is a closed population system, without considering the problem 

of immigration and emigration; In the forecast period, there is no war, natural disasters and the 

impact of population development changes, that does not appear in the population plummeted; 
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Age in years divided, time to year as a unit, divided into 91 age groups and for a year intervals, 

one of them more than 90 years of age is an age group, No consideration is given to the 

development and change of the older population, because the population of  over 90 years of 

age has a small proportion, which has little influence on the population development of our 

country; Regardless of fertility rates, mortality rates, and the proportion of male and female sex 

will vary with the flow of the region. 

1) Variable description: 

( )ix t : female population in i-th age group of year t , of which 1, 2 90i    

( )ib t : female fertility rates in i -th age group of year t , Childbearing age interval is
  1 2,i i

 
( )id t : female mortality in i -th age group of year t  

( )is t : the survival rate of the female population in i -th age group of year t , which is 
( ) 1 ( )i is t d t   
( )iw t : birth population in the proportion of female newborns of year t  

2) Model building 

Female population in i -th age group of year 1t  :  
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 female population in 1i  -th age group of year 1t   is survived from i-th age group of year t :  
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Constructing Leslie matrix: 
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and 1( 1) ( ) ( )j i ix t s t x t    can defined as 

( 1) ( )x t Lx t  . 
Obtaining prediction formulas of Leslie matrix model by further recurrence formula:  

 

( ) (0)tx t L x  



Volume 4 Issue 4 2016 

436 

So as long as we know the L matrix and the initial female population distribution vector, 

distribution of number of the female population of year T can be obtained, and then according 

to the sex ratio of male and female, the indexes of the total population were calculated. 

 

2.2 Data sources 

 

The data needed for the Leslie model are derived from the sixth census results in 2010. Some of 

the latest data as the total population, the total fertility rate and the population age coefficient 

are from the 2015 "China's population and Employment Statistics Yearbook" and wind 

consulting, the initial age of population data for the model was the age at the end of the year, 

the initial population data for the model is the population at the end of each year. 

 

3. POPULATION STRUCTURE PREDICTION ANALYSIS UNDER TWO 

SCENARIOS 

 
Leslie model involves four main variables: age-specific fertility rates, total fertility rate, 

age-specific mortality and sex ratio at birth. The variable that is closely related to the 

population policy implemented by the state is the total fertility rate. According to size of the 

total fertility rate, the population policy is divided into two scenarios: the baseline scenario and 

comprehensive two-child policy scenarios. 

Baseline scenario: According to the sixth census data show that in 2010 the national total 

fertility rate is 1.18110, the National Health and Family Planning Commission July 10, 2015 

released data show that China's total population continues to grow since "Twelfth Five-Year 

Plan", it reached 1.368 billion people at the end of 2014, affected by the age structure of the 

population and the adjustment of the birth policy, the birth population keeps increasing and the 

total fertility rate was 1.5 to 1.65. In this paper, the total fertility rate of the baseline scenario is 

1.5 to 1.6. 

Comprehensive two-child policy scenario: The developed countries generally believe that 

the total fertility rate of 2.1 is the replacement level fertility, we selected 2.1 as the total fertility 

rate of comprehensive two child policy. 

Calculating with Matlab programming for the established model Leslie: 

1) Prediction and analysis of total population 

Under the baseline scenario and comprehensive two-child policy scenario, China's total 

population trends shown in Fig 1: 
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Fig 1: forecast trend of the total population of two scenarios 

 

It can be seen through the prediction results, under the baseline scenario, China's population 

grew at an average annual rate of 0.33%, reaching a peak of 1.4091124 billion people in 2024, 

followed decline by an average annual rate of 0.25%. Under the comprehensive two-child 

policy scenario, China's population grew at an average annual rate of 0.45%, reaching a peak of 

1.4735002 billion people in 2031, followed decline by an average annual rate of 0.25%. Before 

reaching a population peak, the baseline scenario has a higher population growth rate than the 

comprehensive child policy scenario, and after reached the peak, China's population has a 

faster rate of decline under the baseline scenario. This shows that the implementation of a 

comprehensive two-child policy will have a significant impact on the future development of 

China's total population. 

2) Prediction and analysis of population sex ratio 

Under the baseline scenario and comprehensive two-child policy scenario, China's 

population sex ratio trends shown in Fig. 2: 

 

 
 

Fig. 2: forecast trend of the population sex ratio of two scenarios 
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According to the statistical bulletin data from National Bureau of statistics in 2015 show that 

the gender ratio of China's total population decreased from 105.20 of the sixth national 

population census in 2010 to 105.02 in 2015. This is consistent with our forecast data, under 

the baseline scenario, the sex ratio of the total population of China decreased at an average 

annual rate of 0.13%, and the sex ratio of the total population began to rise in 2058. Under the 

comprehensive two-child policy scenario, the sex ratio of the total population in China 

decreased at an average annual rate of 0.10%, and began to rise in 2055. Visible, in both 

scenarios, the sex ratio of the total population of China showed a trend of decline, mainly 

because of the rapid increase in the level of medical treatment in China, the health status of 

women improved better than men, and the life expectancy is higher and higher. 

3) Prediction and analysis of population aging 

Under the baseline scenario and comprehensive two-child policy scenario, China's 

population aging trends shown in Fig. 3: 

 

 
 

Fig. 3: forecast trend of the population aging of two scenarios 

 

According to forecast results, under the baseline scenario, the proportion of China's future 

aging population grow at an average annual rate of 2.4%, and in 2058 the proportion of the 

aging population reachs as high as 27.89%, It is seen in this scenario, the China's demographic 

dividend will gradually disappear in the future, followed by China's aging society. Under the 

comprehensive two-child policy scenario, the proportion of China's future aging population 

grow at an average annual rate of 1.97%, and in 2058 the proportion of the aging population 

reachs as high as 23.09%. It can be found by comparison, although a comprehensive two-child 

policy can reduce the degree of China's population aging to a certain extent in future, but it does 

not prevent the arrival of an aging society. 

4) Prediction and analysis of total population dependency ratio 
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Under the baseline scenario and comprehensive two-child policy scenario, China's 

population dependency ratio trends shown in Fig.4 

 

 
 

Fig. 4: forecast trend of the population dependency ratio of two scenarios 

 

In both scenarios, China's future population dependency ratio were shown a rapid growth 

rate, it grows at an average annual rate of 2.00% under the comprehensive two-child policy 

scenario before 2040, and is greater than Chinese future population dependency ratio 1.83% of 

the average annual growth rate under the baseline scenario. This is because of the number of 

births has increased substantially under the comprehensive two-child policy scenario, which 

makes the population dependency ratio rapid growth. Overall, China's future population 

dependency ratio under two scenarios will peak of around 70% in 2058. 

 

4. CONCLUSION 

 
In this paper, the Leslie model is used to predict the future population structure in china, on the 

one hand, the Leslie model is based on the matrix, It can predict China's population of various 

ages accurately in the future, so that the population structure of the forecast analysis more 

accurate. On the other hand, the Leslie model can be calculated by using matlab program, 

which has a better iterative performance. 

From the prediction results, first, the impact of comprehensive two-child policy for China's 

total population in the future is obvious, compared to the baseline scenario, the population peak 

comes 7 years later, and the peak of the population is 64.3878 million higher than baseline 

scenario. Secondly, the impact of comprehensive two-child policy for China's population sex 

ratio in the future is obvious,too, compared to the baseline scenario, China's population sex 

ratio tends to be more reasonable in the future, and stable around 100.8 in 2050. Finally, the 

impact of comprehensive two-child policy for China aging and population dependency ratio in 
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the future is not obvious, in both scenarios, the aging rate of China is gradually accelerating, 

and the peak of the aging population reached 27.89% and 23.09% respectively in 2058; the 

population dependency ratio is rising, and the proportion of the population is all about 70% in 

2058. 
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