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ABSTRACT

After a survey conducted in 1996 and 2004 with the census in 1998,
Cambodia estimated the number of its human popylation in 2008 based on the
exponential growth, later did the inter-censual population survey in August 2013,
and will forecast the upcoming 2018. How are the results predicted in the year
2008 and 2018 accurate and comparison? Is exponential growth really suitable
condition for Cambodia? A study from “Choosing Mathematical Models for
Forecasting Cambodia’s Demographic Data and Application” aims to find a method
or mathematical models relating to demography for verifying scientific accuracy or

minimum errors of total population growth rates and distributed population growth
rate of Cambodia.

In this thesis, we will conduct the study into three categories as follows:
Chapter 1: Study the human population growth models which exist in the world,
Chapter 2: Study the Population Estimate in Cambodia which will make experiments
on the population growth models using census data of Cambodia 1998 and 2008 and
survey data in 1996, 2004 and 2013 and, Chapter 3: Popultion Estimate Programs
which evaluate the results and solve problems of the forecasts in Cambodia.

In conclusion, we will get a new discovery for thetconditions in Cambodia -
arithmetic growth, a better mathematical model for demographic estimation.
Moreover, we also create more effective data collection methods for demographic
statistical database system.
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SUMMARY

' Currently, data or information on the demography and technology is very
important for the country or individual. Data or information may help the
mapagement of current situatign, help the resource management in advance, help the
national economy and international politics and help forecasting future global
currents. When we lack it, we have not managed it well, or it is not prepared using the
forecast method better, then the information can make the nation into disaster.

' The most necessary and most important information is demographic data or
mformaﬂon because people need a decent living, freedom, fun, attention and care,
materials, not migration, participation in building nation and other means.

'In Cambodia, the Royal Government has been promoting the development of
the nation better with focusing on political reform including collecting and
compiling demographic data across the country as well such as some population
surveys, general population census and socioeconomic donated by the government
or international organizations. But problem is whether the data obtained is really
accurate or not and how accurate it is. What method is used for predicting the future?
Are there some methods to collect data accurate? Is there any way to spend less
money and time, and collect better data?

To solve this, we will set up a research project to find mathematical models
for accuracy or less bias of most data on forecasting the number of future people. To
prepare accurate demographic data particularly data of the forecasting number of
people in the future, we need to use the proper methods. Mathematical methods
for forecasting population growth in the world include: arithmetic growth, geometric
growth, exponential growth, logistic growth, saturation growth, and graphic method.
Logistic growth needs three different data (census data) and is divided equally,
while growth arithmetic, geometric, and exponential growths require only two data
points. Besides these ways it is less likely used because too demanding conditions
implicit or too lax.

National Institute of Statistics (NIS) of the Ministry of Plan organized
population survey in 1996 and the general population census of Cambodia 1998 then
used the exponential growth to calculate the annual percentage rates of growth. The
Institute also used this. method to find the annual growth rate in the Cambodia
inter-censal population survey 2004 and Cambodia general census in 2008. In
August 2013, the Institute recently released inter-censual population survey results
of 2013 and has been using the same exponential growth in the calculation of the
average annual growth rate. The population survey 2013 aims to help the upcoming
2018 census.

Based on the results of the survey and census and the average annual
percentage growth rate, NIS estimated the number of population by using

exponential growth.

With the growth methods and data of surveys and census.of all the above,
we forecasted the number of people in 2008 and 2013 both the national level and .the
provincial level for verification to find accuracy with the number of population
census 2008, with the number of inter-censal population survey 2013 ‘and ana}yzed
the results to select mathematical models that better most for Cambodia to estimate

eople by 2018. _
Per T);arough experiment, comparisons and analyses of the results of the
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forecast methods (arithmetic growth, geometry growth and exponential growth) with
the data of Cambodia population surveys and the general population censuses of
Cambodia, we observed that the data of forecasting by arithmetic growth were
worthily close to the data of population survey, especially close to the data of
population censuses for the national level. We could say that the value of the forecast
in the arithmetic growth is accurate or less biased than other methods. For municipal
and provincial level analysis, we also got a result as the national level. It is
concluded that the arithmetic method is the best model for Cambodia in forecasting
population.

There is another challenging point of making predictions. During the past till
the present, we have not had a specific policy in the civil registration in database
system. We, in short, have an incomplete paperwork and more scarce in the form of
electronic data.

So we can conclude that the arithmetic method is the optimal method for
Cambodia. Currently, at least there should be a database system that records base
information (no details) for statistical work.

After analyzing the results of the research, we got a new discovery -
arithmetic growth is better for Cambodia, and we would expect:

- National Institute of Statistics of the Ministry of Plan should; look for its
exponential growth used for forecasting future demographic growth, and should be
starting to use this new discovery for our country.

- Authorized Institution should take this method to be used for demographic
projection.

- Strengthen the under-national administration to be able to use the help of
electronic devices in order to facilitate the administration and statistics.

Moreover, if there had been some population data in national elections list in
1998 in 2003 and 2013 those data would also help expand the data analysis and
comparisons forecast in 2008 and 2018 as well.
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