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ABSTRACT

Using the concept of What You See Is All There Is and System | of thinking modes
from the book, Thinking, Fast and Slow by Daniel Kahneman, this thesis aims to
create graphical displays to support a person’s mind in comprehending as much
information as possible from a clear and accurate data visualization. Four different
applications are chosen to provide examples of real situations involving human
information perception. Statistical analysis and graphical displays in all four

applications are implemented using the R package.

The first application is to interpolate demographic data. A preferable interpolation for
demographic data is a natural cubic spline function, which requires boundary conditions
to be satisfied. Another requirement is that the interpolating spline is monotonic non-
decreasing, since age-specific demographic data, such as populations, fertility, and
mortality aggregate, are necessarily non-negative. In this study, a natural cubic spline
function with additional knots is implemented to fulfill the requirements. Three sets of
data are used, comprising Italian fertility in 1955, Thai male population in 2000, and
Australian female mortality in 1901. The results show that a method of adding extra

knots to a natural cubic spline interpolation fulfills the requirements and the
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interpolating functions are smooth. Compared to previous work by other researchers,

the results are superior in terms of smoothness and simplicity.

The second application involves registered ill-defined mortality data in Thailand
between 1999 and 2001 to be displayed on a thematic map. A logistic regression
model is used to approximate the proportion of ill-defined deaths outside hospital in
Thailand and thus evaluate the quality of the data. Confidence intervals for
proportions are constructed based on weighted sum contrasts to show the magnitude
of ill-defined mortality for each super-district. Confidence intervals above, across, and
below the overall mean are coded as three different colors, and these colors are
applied to corresponding regions to create thematic maps for Bangkok and Thailand.
The results show that ill-defined mortality across super-districts in Thailand is
reasonably well fitted to a logistic regression model, while show a higher percentage
of ill-defined causes of death among females. These thematic maps, better than
confidence intervals, enable the viewer to straightforwardly compare results in

different regions.

The third application is designed to improve the technique from the second
application in order to highlight the magnitudes of the incidences. Due to the
limitation of a two-dimensional map, a three-dimensional map is selected and created
by freely available software (Google Earth). Incidence rates per 100,000 populations
of terrorism events in three southernmost provinces of Thailand and four districts of
Songkla are chosen. Regression models are used for creating incidence rates for
gender, age group, and region, and weighted sum contrasts are used to obtain

confidence intervals for comparing the incidence rates. Confidence intervals are
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converted into stacked bar charts with three colored components indicating the
magnitudes. With Google Earth, three-dimensional stacked bar charts displaying
magnitudes of incidences are placed in a corresponding region for both males and
females and other graphics can also be added as a screen overlay. The results show
that using three-dimensional maps provides better comprehension than using only

confidence intervals and thematic maps.

The fourth application examines Thailand’s national election results in 2005, 2007,
and 2011. The voting results are analyzed and thematic maps for the whole of
Thailand are produced to display a majority vote in a province with color points
representing winning candidates for each province. A variable-scaled map is used to
clarify a focused area and distinguish otherwise dense plotted points in areas around
Bangkok. The graphical results clearly illustrate greater information than using
figures and tables. The analysis from the graphics shows that the number of winning
candidates coincides with the percentage of majority votes in almost all provinces.
The thematic maps of 2007 and 2011 also illustrate that there is a clear split between
the North-East and the South-West, indicating a noticeable separation of supports for
two major parties. Furthermore, the vote swings are estimated from 2005 to 2007 and
2007 to 2011. This method is implemented by using a simple statistical analysis to
distribute gain-loss percentages in proportion, and to present them in the form of
bubble plots. The results show that minor parties in 2007 gained benefit from the
political turmoil, but lost their significant votes in 2011. This graphical method

provides superior information to only a table.



Since a person’s first impression stimulates a rapid response and a person tends to
believe only what can be observed from the data presented, good data visualization
provides not only all there is available from information presented, but also
accommodate a person’s ability in judging and making a correct decision based on the
visualization. This thesis has proved that appropriate techniques can offer better data
visualization and thus complement a person’s responsive and subconscious stage of

thinking.
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