
 

 iii 

 ��������	
��
�
 �������	�
���
����	����
��
��������������������������	��������������� ���

�� �!��"#$
�
�%
���%!�
�����&"'%������ �����������'%�	
��"��
����'���#�(� 

�������
 ���	���!$��)  ��$��� 
�	�	���	 ��������������*
� 
���	�����	 2552 

���� �!� 

��������� �")�)%� (Regression analysis) ����
:��
��������; <=����>�	���'���*�����
������ �"���)�)%�?�
@
A��?�	���
�����$���	
�����
��
��?� (Generalized linear model: GLMs) 
?�
)�����?�#$
%�����@������#����I=�J���������I�	��"$��K�@ 	��� Canonical correspondence 
analysis (CCA) ��>��������?�
�
���������#$
%������
��'���#���!���
�����I����� ��������
������
?�
�
����������
%�#���!���
������I�	��"	�'�%P�� ; *=����#�
�������)��������?��
������I�	��"
�������@��"<=��I=�J��
���
��������
�����������#���!J�" �� �
������I�	��"�������I����� I=�J�
�������
�����$!�$!�'%�	
��"�� @P$ *=�����#$
����������	)��������������
� #�	������������	�
��
'
%��� (Data structure) ���	%���
%��
� ���
�J& ���P%��
� 

�������@��"��: �� �!��"�������	�
���
����'%��
��������������������������	������
������������#$
'
%�������
��� ���������� ����I����� 	����
�'
%���� ���������� �%��
��  

(1) %!�
�����&"����%����'%���U�#�*
���
�	!��JV�"���� � ������W @.I. 2542 − 2550 ��  (2) 

%!�
�����&"����
&���#� 14 *
���
�K��#�
'%��� ��I?�� � ������W @.I. 2542 − 2547  
�
:�	%����I=�J�������
����%�	� ���P%��
� �P%�
�J& ����
���� $��� ?�
��� 	)�����%���%�I
� 
\����� %��! �� �@I �
�)!�� 	��"'%�	%����I=�J���:�@P�%������	
�@
��"� ������]**
�����
��
�� $����
�%!�
�����&"'%���� �%�*����: ^�
��*
��
�#$
'
%�������I������@P�%������	
�@
��"
� ����������������'%�	
��"��
����'���#�(� 24 ��I"�
��]**
��
��	�������
%� �����U�������
'
%�����*��� ��	��	�'���%����� #�$�����P%���J��� 2541 )=��!�K�@
��" 2542  

�
�������)�)%����������	� (Negative binomial regression model) �� �
����
���)�)%��$���	
��%�����=� (log-transformed linear regression model) �� �!��"#$
�
����I=�J�



 

 iv 

'
%���� �������� ^����I=�J�@�����
�������)�)%��$���	
��%�����=���>������������ 	�  
%���
:��� �
������� �"?�
������ �'
�#*?�
���������
�������)�)%����������	� 

	����
�������������� �"'
%�������I������
:� ������
�*������'
%��������������'%�
	
��"��
����'���#�(����#$
�%�����=�a������$��� ��
�������������
�������)�)%��$���	
�
���@�!������
����������������=�� (Multivariate multiple linear regression model: MMR)  
�
� CCA ^����I=�J�@���� CCA ���� ��$�"#�����	��K�@����	
�@
��"� ������
����%�	� 
�
��
�������#�	%����� (bi plot) ���������:�
���'
%�
%����� MMR ��� bi plot ��'
%*���
�	����
�
�	������	
�@
��"�	%��������?��	����)�	������	
�@
��"������
�	���
(���	)���?�
��%���!�
#�K�@����� �
��
%��	�����d#�����%P��; �� �%� �%�*����: MMR #�
���^��
@�"'%�
����	
�@
��"���?��������	�����#� CCA  

���	�!� *��^����I=�J����@���� �
�������)�)%��$���	
�'%��%�����=���>��������
���� 	�	����
����I=�J�%!�
�����&"'%�����%������ �
&��� �
��
:�^����I=�J���:��
�� ��$�"%�����������* ���?��� �!��"#$
�
����I=�J����� ��������?�
 #�����%�������
�
	����)�� �!��"#$
 MMR �
��
�%����'
%���%P��; �������I����� �� � ��������?�
�
�� 



 

 v 

Thesis Title Methods for Modeling Overdispersed Outcomes with Application 

to Disease Incidence Rates and Macrobenthic Fauna Densities 

Author Miss Noodchanath Kongchouy 

Major Program Research Methodology 

Academic Year 2009 

ABSTRACT 

Regression analysis and its various extensions to generalized linear models (GLMs) 

have been commonly used in biological studies whereas canonical correspondence 

analysis (CCA) is a popular method widely used among ecologists. But this method is 

rarely used by scientists in other disciplines. These considerations prompted us to ask 

why medical scientists investigating human diseases and ecological scientists 

investigating animal and plant abundances use such different methods, given that the 

corresponding data structures are essentially the same.  

This thesis applies the methods for modeling overdispered outcomes for 

epidemiological and ecological data. Two epidemiology datasets comprising 

children’s pneumonia incidence and their demographic determinants (location, 

season, age, and gender) from Surat Thani province during 1999 − 2007, and another 

dataset consisting of tuberculosis incidence with similar determinants from 14 

provinces in southern Thailand for years 1999 − 2004, are collected. The objective of 

the two studies was identification of the associations between demographic factors 

and incidence outcomes. We also used ecological data collected from middle 
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Songkhla Lake during 1998-1999 for analyzing associations between 24 families of 

macrobenthic fauna densities and their environmental determinants. 

Negative binomial regression model and a log-transformed linear regression model 

were applied to fit these first two studies providing support for the simpler alternative 

method. 

For an analysis of ecological data, we first transformed the density outcome variables 

using natural logarithms. We then compared the multivariate multiple linear 

regression model with the canonical correspondence analysis. We concluded that 

canonical correspondence analysis is useful for informatively displaying the 

associations in a two-dimensional biplot, but this method is inferior to multivariate 

multiple linear regression. The biplot is restricted to two dimensions and can fail to 

show some associations that are statistically significant but require a further 

dimension to be seen in such a plot. The multivariate multiple linear regression model 

also gives fitted values for their outcomes but canonical correspondence analysis does 

not. 

In conclusion, the log-transformed linear regression model was found to be superior 

to the method preferred by biostatisticians in each of our investigations of disease 

incidence, so it would be useful to know whether this finding is supported more 

generally in such epidemiological studies. Similarly, it would be useful to apply the 

multivariate multiple regression method to additional examples of both ecological and 

epidemiological studies.  




