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ABSTRACT

Presenting statistical graphs to the viewer who is not a statistician is challenging,
especially a viewer who has insufficient science knowledge, and they might found the
graphs difficult to understand. This thesis will show a solution to assist them to
understand the meaning of such graphs by developing interactive systems. The study
started by using statistical graphs such as the bubble plot, residuals plot, confidence

interval plot, and fitted statistics models, as in conventional statistical analysis.

The thesis contains two published articles summarizing the main results. The first
article compares statistical models of incidence rates of terrorism injuries in the three
southern-most provinces of Thailand and four districts from Songkhla province. The
target of terrorism data is focused on non-Muslim (mostly Buddhist) because they seem
to be targeted more than Muslim based on data form the Deep South Coordination
Center (DSCC), for years 2004 to 2010, using on incidence rates per 100,000 population
for civilian victims of terrorism. We compared incidence rates of events that happen
over space, time, and demographic characteristics of subject including gender and age
group classified into 3 groups consisting of less than 25 years, 25 to 44 years, and 45

years of age and more. We classified like this because those less than 25 years of age
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usually are in education, 25-44 year olds are working, and 45 years of age and more are
mostly senior people who seem to be more targeted than others. The data that we are
interested in are for 37 districts. Firstly we grouped them into 23 regions by joining
some small districts together, making all regions approximately the same population
size. However, the population of non-Muslims were still different for each region then
we grouped them again ending up with 15 regions. Furthermore, we considered three
different statistical methods: the Poisson regression, negative binomial and linear
regression with log-transformed, called log-normal. The results show the Poisson
model fitted poorly and the others are better. However, the log-normal model seems to
fit the best for this data set. That means the log-normal model is the best for estimating

the proportion of terrorism victims.

In the second article we developed a new method to visualize data and statistics results
over three-dimensional space using Google Earth and coding in KML (Keyhole Markup
Language) which was created dynamically using R program (Google Earth and KML
are freely available to download and use from the Internet). The main target of this
method is to provide a more effective method for displaying complex statistical results,
such as those derived in the first article, in a way that enables the viewer to more easily
and quickly digest such complex information. Firstly, the article started with selected
data from the Deep South Coordination Center (DSCC) from 2004 to 2009 about
terrorism in the three southern-most provinces of Thailand and four districts from
Songkhla province. Because the overall rate of victim incidence for Muslims seems
much less than non-Muslim we restricted the study to the non-Muslim population. The
terrorism events are again classified by gender, age group (<25, 25-44, or 45 years old
more), and area of incidence. We first aggregated 37 districts into 23 regions by
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merging small and close districts together. Each region contains population ranging
from 54,039 to 154,634. Finally, we found, non-Muslim residence from some region
has less than 5,000. So, at the end, we again aggregated into 15 regions to provide
acceptably stable estimates of incidence rates. Secondly, we used four factors above to
fit with regression model, taking log-transformation to remove skewedness of data and
thus satisfy statistical assumptions. However, there were 109 of 540 cells containing
zeroes, which we replaced by 0.5 to enable log-transformation. The result shows
females have lower risk than males. However, showing the confidence interval plot is
difficult to be understood by people who have no statistics background. Then we made
a thematic map with different colors for locations using information from the
confidence intervals. Red, blue, or green colours were used. Then we replaced the
thematic map with interactive coloured bar charts as “Interactive GIS Graphics
System”, group three-dimensional bar charts. The idea is to put a coloured bar chart
over the real location on Google Earth by using KML. KML is a static tag-based
language similar to Hyper Text Markup Language (HTML) which extends from XML.
The problem of KML is that the KML code needs to be changed whenever the data are
changed. We solved the problem by employing R programs to generate KML,
dynamically creating a KML file containing coloured three-dimensional bar charts, and
screen overlay confidence intervals. The resulting KML file can be opened with Google
Earth. Finally, we have a system that can be interactive, including zooming, turn

around, comparison, and even making a bird eye view.





