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Abstract

The world is becoming better interconnected. As more and more
people in developing countries seek to live in economically secure ones,
less and less people stay in their own. This constantly changing flux of
movement highlights just how important understanding the dynamics
of human population is. This project attempts to analyze and under-
stand the growths of a population and the migrations of people across
the world. Through understanding how human populations develop,
we can predict changes in the future.

1 Introduction

1.1 What is so important about population models?

The human population of the world is now at 6 billion and counting. It is
constantly growing, constantly moving. To even try to use human power to
analyze all of this data would require thousands of people and thousands of
hours of man power to complete. By using computers, we can drastically cut
down on the man power needed.

1.2 Why does it matter?

This project can be useful for a great variety of problems. Most prominently,
the US takes a census report every ten years. But every decade in between,
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the census department uses the data gathered to estimate population val-
ues. A dynamic model such as the one this project would achieve would be
invaluable in assisting their efforts.

2 Background

Similar research:

1. Surface modelling of human population distribution in China

• The researchers of this project split the population into units of
grid-like nature. They analyzed this data in order to create two
concurring predictions for 2015 under different assumptions. It is
a similar project to mine, but limited to only China, with a great
amount of emphasis on historical context.

2. Human Population Dynamics Revisited with the Logistic Model: How
Much Can Be Modeled and Predicted?

• The researchers in this project attempt to analyze the problems
and reliabilities of logistics curves use to model and predict human
populations. They concluded that although logistics models can
be used to predict death within 80 percent, long-term birth and
death rates cannot be fully predicted. Therefore, my project will
attempt to predict values in the near future, at most a hundred
years.

3. A Stochastic Population Model Related to Human Populations

• The researchers use probabilistic factors in order to predict popu-
lation data. They take into account factors of marriage, age, sex,
and migrations. This project is very mathematical in nature, and
applies less to this project than other research does.

4. POPSIM: A General Population Simulation Program

• POPSIM is a general population interaction program, written in
C. The program creates a virtual representation of every individ-
ual, makes no prior assumptions but the Mendelian rules of genet-
ics, and allows populations of several million individuals in size to
be generated and to be followed over hundreds of generations.
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5. Populus: Simulations of population biology

• Populus is a program designed to teach population biology and
evolutionary ecology. Simulation models can be chosen, and stu-
dents can input various parameters for the simulation. Several
different graphical outputs are available.

6. Human Demographic Dynamics: Within the Population Curve?

• This article discusses the limits of human populations, in terms
of prediction by the way of exponential growth and traditional
logistic organism population growth models, as well as in the sense
of resource limitations.

7. Population Growth Over Human History

• This lecture discusses various aspects of human population. An
analysis of past human populations shows that human population
exhibits a J-shaped growth curve, and it is continuing to acceler-
ate. It also states that age pyramids are important descriptors of
a populations recent history and medium-term future. Age pyra-
mids show that a countys level of development is highly influential
on its population growth rate as well. The stabilization of growth
rates, referred to as demographic transitions, is signified by a de-
cline in both growth and death rates. Finally, most current and
future growth is taking place in developing countries, which have
experienced only a partial demographic transition.

8. Human Carrying Capacity and Human Health

• This article analyzes the fact that the issue of human overpopu-
lation has fallen out of favor among most contemporary demog-
raphers, economists, and epidemiologists. Discussing population
control has become a taboo topic. Yet, this taboo has major im-
plications for public health. The silence around overpopulation
prevents the global health community from making the necessary
link between the planet’s limited ability to support its people and
health and development crises. It describes how popular thinking
on population control has been shaped over the last 200 years,
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and how our failure to address the population explosion may be
one cause of recent epidemics and social unrest.

3 Development and Procedures

3.1 General Development

This project works by calculating a population growth rate value using pop-
ulation data for a certain group. First, it starts from the states level. Then,
it moves on to the entire US, in which it obtains the growth rate for each and
every state. It takes those rates, displays a graphical representation of the
growing population with it, and calculates the growth rate of population for
the entire country. A migration factor has also been added to the project.

3.2 Basic Methodology

The program, after reading in a text file of population data, calculates a
population graph using a logistic growth curve that it then uses to display
population changes on a US map. The new population every year is calcu-
lated using a compound interest equation reworked to equal the new growth
rate, which is, in turn, used to calculate the actual population. This is done
for every state with the same equations, but different data sets.
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4 Testing and Analysis

4.1 Testing

Testing is simply done by my program’s ability to calculate future popu-
lations as closely as possible. For comparison’s sake, the only two values
compared are the actual projected future populations during 2005 to 2050,
and projected growth rates, for the time periods 1990 to 1995 and 2040 to
2050, through a somewhat convoluted method to compare growth rates in
contrast to the direct approach in comparing projected populations. The
Census does not give clear values to anything else useful to compare.
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4.2 Analysis

This project was only mildly to relatively successful in achieving its goals
for several reasons. In considering the project’s sucess in some part, the errors
in projections, on average, were about 4.62 percent off from the U.S. Census
Projections for actual populations for the entire time period between 2005
to 2050. This was a satisfactory margin of error, considering the fact that
the project was not factoring in many, many of data that the U.S. Census
does. It was also successful in reducing the error margin over time. In 2005,
the margin of was about 4.92 percent, while in 2050, the margin of error
was about 4.32 percent. This reduction was actually quite puzzling if one
considers the project’s failure to predict growth rates very successfully, as
is explained in the next paragraph. I suspect that the reduction could be
attributed, in part, to the logistics curve used, which has an inherent limit
to consider that may have been much lower than what actually is projected.
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As stated before, the project was not as successful in predicting growth
rates as it was in predicting population values. The U.S. Census Bureau’s
U.S. Population Projections article (see bibliography item 9) states that the
growth rate for the time period 1990 to 1995 was 1.10 percent while their
projected growth rate for the time period 2040 to 2050 is .54 percent. The
project’s growth rate projections for the first time period has a margin of
error of about 5 percent, while the growth rate projections for the second
time period has a high margin of error of about 46.85 percent. This is a huge
increase in errors that could most likely be attributed to the many known
data not factored in.
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Due to the large margin of errors in growth rate projections, and its rela-
tion to calculating the projected population, this project seems only mildly
successful, although if one were to consider the fact that so many factors
were not attriuted, it could be seen as a relatively large sucess.

4.3 Factors not Considered

The three most prominent factors not considered in this project were age,
sex, and race. The U.S. Census Bureau gavbe a great amount of attention
to those data, Modifying immigration in relation to race, births in relation
to sex, and methodology in relation to age.
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