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Preface

Having gone through the development in theoretical research
and the test in application for more than one hundred years,
classical least squares approach has become a widely used tool for
processing various types of data in many fields. The least squares
estimate is an uniformly minimum variance unbiased estimate if
observations are coming from the normal population. This
method becomes very popular because its mathematical formulas
and computing algorithm are relatively simpler than others.

However,the main drawback of the least squares method is
being poorly resistant to the effect of gross errors. In other
words, the least squares estimate will be seriously distorted or
unacceptable if the gross errors are not removed from data set.

In fact, an observed data set following strictly normal
distribution could be hardly found. Many methods based on
statistical test for gross error detection have been developed. But
the capability of these approaches to detect and identify gross
errors is more or less limited. Therefore,it is necessary to search
for robust methods efficiently against the influence of gross
€ITors on estimates.

Robust estimation theory has become an important and
interesting branch of statistics with efforts made by many
statisticians since P. J. Huber published his paper entitled
“Robust Estimation of a Location Parameter”in 1964. Robust
estimation means that effect of gross errors on the estimate of a

parameter may be reduced sufficiently or eliminated by choosing
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proper approaches so as to obtain the best estimate in the
presence of gross errors as almost the same as the result derived
from regular observations.

According to the principle of equivalent weight ,M-estimator
can be transformed into the form of classical least squares,in
other words,classical least squares estimator can be robustified
by using equivalent weight. Based on this principle, the
robustness of classical estimators can be realized and advantages
of its simplicity in mathematical forms and ease in computation
still remain. Particularly, many well-developed mathematical
models and computing methods based on classical least squares
are still applicable. From this point of view,the data processing
derived in this monograph is called robustified least squares
method, the corresponding distribution of observations being
some contaminated distribution.

On the basis of studying the advantage and disadvantage of
classical least squares in a deep-going way,the concentration in
this book is on robustification of classical least squares according
to the robust estimation theory. Dealing with problems of gross
errors encountered in surveying data prdcessing,the research on
the -robustification of various surveying adjustment models has
been done. The method of equivalent weight covers parametric
models , stochastic parametric models, biased estimators, models
for handling dynamic observations and so forth. Authors of this
book wish it could offer some suggestions to those engaged in
different fields also. The fundamental theory of robust estimation
has been more or less introduced,aiming at providing references
rather than a well organized text book.

This book is a part of the project supported by National
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Natural Science Foundation of China (NSFC) entitled “Theory
" of Robustified Least Squares Method”. We should like to express
our heartfelt thanks to the Foundation Committee for their
financial support. We are also very grateful to the Laboratory of
Dynamical Geodesy, Institute of Geodesy and Geophysics,
Chinese Academy of Sciences, and the Press of Huazhong
University of Science and Technology for their support to

publish this monograph.

ZHOU Jiangwen
HUANG Youcai
YANG Yuanxi
OU Jikun
August,1995
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