CUMCM-2007 Problem A: Prediction of China Population Growth 

China is a population power, and the population problem is always a key factor to restrict the development of our country. It is an important problem by using mathematical modeling to analysis and to predict China population based on known data.
Recent years several new traits appear in the development of China population, for instance, intensifying population aging, continual increase in sex ratio of birthed babies and urbanization of rural population, of which all influence the growth of China population. 《Research Report on National Population Development Strategy》(Appendix 1) issued in the beginning of 2007 has further analyzed this situation. 
There have been many aspects for the research of China population problem with a large amount of literature and data accumulated. Appendix 2 is a part of data collected from《China Population Statistics Yearbook》。
Starting with the real situation of China and the mentioned traits of the population growth, referring to the related data in Appendix 2 (you may also search more concerned literature and supply new data), please establish a mathematical model of China population growth and predict the China population growth in both short-medium-term and long-term, moreover, you are particularly requested to point out merit and shortage in your modeling. 
Appendix 1《Research Report on National Population Development Strategy》(in Chinese)
Appendix 2 Population data table (partially cited from《China Population Statistics Yearbook》) with Instruction. (in Chinese)
Instruction for the Population Data Table in Appendix 2
 (I)

This data table shows percents ( % ) of city, town and rural population with different sexes to the corresponding total population from 2001 to 2005.
Mortality data are permillages of population to those of the corresponding age. 
Fertility rate are permillages of women with procreation to those of the corresponding age.
As an example, for 20 year old,
	2005
	City
	Town

	Age
	Male ratio
	Mortality rate
	Female ratio
	Mortality rate
	Male ratio
	Mortality rate
	Female ratio
	Mortality rate

	20
	0.69
	0.59
	0.74
	0.06
	0.52
	0.73
	0.51
	0.28


	Rural
	

	Male ratio
	Mortality rate
	Female ratio
	Mortality rate
	Age
	Fertility rate of city women
	Fertility rate of town women
	Fertility rate of rural women

	0.53
	1.91
	0.53
	0.82
	20
	29.01
	68.23
	95.01


In 2005 the city men of 20 year old are 0.69 % to the total city population, and their mortality rate is 0.59 ‰ to the total city men of the same age.
In 2005 the city women of 20 year old are 0.74 %  to the total city population, and their mortality rate is 0.06 ‰ to the total city women of the same age.
In 2005 the city women of 20 year old with procreation are 29.01 ‰ to the total city women.
In 2005 the rural women of 20 year old with procreation are 95.01 ‰ to the total rural women.
etc.
The right hand side has 1% inquiry data for every year. 
 (II)

In the bottom of the Table:
(1) Sex ratio of city, town and rural birthed babies from 1994 to 2005, where female is 100, for example, the sex ratio of city birthed babies is 108.81, that means the ratio of the birthed boys to girls is 108.81：100.
(2) Permillages （‰）of city, town and rural women in procreating age from 1995 to 2005.
 (III)

This table is cited from 《China Population Statistics Yearbook》(1995――2006). Some data may be unwonted, sic, please take the circumstances into consideration. 
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