
University of Wollongong - Research Online
Thesis Collection

Title: Scale effects in multilevel modeling

Author: Russell R Familar

Year: 2008

Repository DOI:

Copyright Warning 
You may print or download ONE copy of this document for the purpose of your own research or study. The
University does not authorise you to copy, communicate or otherwise make available electronically to any
other person any copyright material contained on this site. 
You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright
Act 1968, no part of this work may be reproduced by any process, nor may any other exclusive right be
exercised, without the permission of the author. Copyright owners are entitled to take legal action against
persons who infringe their copyright. A reproduction of material that is protected by copyright may be a
copyright infringement. A court may impose penalties and award damages in relation to offences and
infringements relating to copyright material.
Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving
the conversion of material into digital or electronic form.

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily
represent the views of the University of Wollongong.

Research Online is the open access repository for the University of Wollongong. For further information
contact the UOW Library: research-pubs@uow.edu.au

https://dx.doi.org/
mailto:research-pubs@uow.edu.au


University of Wollongong University of Wollongong 

Research Online Research Online 

University of Wollongong Thesis Collection 
1954-2016 University of Wollongong Thesis Collections 

2008 

Scale effects in multilevel modeling Scale effects in multilevel modeling 

Russell R. Familar 
University of Wollongong 

Follow this and additional works at: https://ro.uow.edu.au/theses 

University of Wollongong University of Wollongong 

Copyright Warning Copyright Warning 

You may print or download ONE copy of this document for the purpose of your own research or study. The University 

does not authorise you to copy, communicate or otherwise make available electronically to any other person any 

copyright material contained on this site. 

You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act 

1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised, 

without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe 

their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court 

may impose penalties and award damages in relation to offences and infringements relating to copyright material. 

Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the 

conversion of material into digital or electronic form. 

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily 

represent the views of the University of Wollongong. represent the views of the University of Wollongong. 

Recommended Citation Recommended Citation 
Familar, Russell R, Scale effects in multilevel modeling, PhD thesis, School of Mathematics and Applied 
Statistics, University of Wollongong, 2008. http://ro.uow.edu.au/theses/566 

Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 

https://ro.uow.edu.au/
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/thesesuow
https://ro.uow.edu.au/theses?utm_source=ro.uow.edu.au%2Ftheses%2F566&utm_medium=PDF&utm_campaign=PDFCoverPages




Scale Effects in Multilevel

Modeling

A thesis submitted in fulfillment of the

requirements for the award of the degree

Doctor of Philosophy

from

University of Wollongong

by

Russell R. Familar B.Sc.Mathematics, MS Applied Statistics.

MSU-IIT

School of Mathematics and Applied Statistics

2008



This thesis is submitted to the University of Wollongong in fulfillment of the re-

quirements for the award of Doctor of Philosophy, in the School of Mathematics

and Applied Statistics. I hereby declare that the work described here is my own

unless otherwise referenced and has not been submitted for a degree to any other

University or Institution.

Russell R. Familar

May 2008



Acknowledgements

Many people are involved in one way or another in finishing this research. Par-

ticularly, Professor David Steel who had given me the opportunity to do this project

and believed that I can make it. Thank you very much sir.

I am grateful to the staff of the School of Mathematics and Applied Statistics

for their help during the research period. Special thanks to Nick von Sanden who

had shared his knowledge in computer programming.

To my family Mama Raquel, Tutut, Nico, Sweetrat, Panot and the whole Familar

and Tabuzo clans who had given me support in one way or another in the making

of this thesis.

Special thanks to Jojie my ever patient wife.



Abstract

In many instances data are available as aggregated measurements for a set of areal

units that are arbitrarily defined in terms of number and boundaries. Analysis using

spatial data is a multi-disciplinary subject attracting the attention of statisticians,

geographers, physical and social scientists. The Modifiable Areal Unit Problem

(MAUP) is the sensitivity of results of statistical analysis to the definition of areal

units for which the data are available. The results vary with the level of aggregation

and the configuration of the zoning system. Multilevel models offer an approach to

the MAUP. Multilevel modeling is potentially subject to the MAUP, since different

estimates of the variance components can be obtained if boundaries are changed or

a different scale is used.

This thesis presents results of experiments conducted to look into the scale effects

of statistics calculated directly from aggregated data and statistics derived from a

simple multilevel under different initial conditions. The analysis of spatial data is

usually affected by the complex relationships between variables and the existence of

spatial autocorrelation. A reason for multilevel models being subject to the MAUP

is that, while the data available may be hierarchical, the population structure may be

more complex. Theoretical and empirical investigations to link a simple multilevel

model and spatial autocorrelation and the implications for the MAUP are conducted.
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