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Abstract

Traditionally, least squares method (LSM) has been employed as a standard techmgue
for parameter estimation and regression fitting of models to measured points in data
sets in many engineering disciplines, geoscience fields as well as in geodesy. To get the
optimal linear unbiased estimator, which provides minimum variance, the model error

should follow a Gaussian distribution with zero mean. However, this may not always be

the case due to contaminated data (Le., the presence of outliers) or data from different
sources with varying distributions. This study proposes an algebraic iterative method
that approximates the error distribution model using a Gaussian mixture distribution,
with the application of maximum likelithood estimation as a possible solution to the
problem. The global maximization of the likelihood function is carried out through the
computation of the global solution of a multivariate palynomial system using numerical
Groebner basis in order to considerably reduce the running time. The novelty of the
proposed methed is the application of total least square (TLS) error model as opposed
to ordinary least squares (OLS) and the maximization of the likelihood function of the
Gaussian mixture via algebraic approach. Use of TLS error maodel rather than OLS
enables errors in all the 3 coordinates of the model of a 3D plane (Le., z = az + By +7)
to be considered. The proposed method is illustrated by fitting a plane to real laser
point cloud data containing outliers to test its robustness. Compared to the RANdom

Sample Consensus (RANSAC) and Danish robust estimation methods, the results
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Abstract
The objective of this paper is to examine whether eamings conservatism increased after
the dment of te o code m 2007 (MCCG 2007). Based on both
asymmetric timehness by Basu (1997) and accrual-based conservatism models by Ball
and Shrvakumar (2005), we find that MCCG 2007 enhances eamings conservatism.
Chr  extended analyses of mrpﬁmte governance variables contibute to the

understanding of audit ittee independence and audit
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Traditionally, the least-squares method has been employed as a standard technique for parameter
estimation and regresson fitting of madels 1o measured points in data sets in many enginesring
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distribution, with the application of maximum

likelihood estimation as a possible solution to the

The global maximisation of the likelihood function is canied out through the computation
of the global solution of a multivariate polynomial system using numerical Grosbner basis in order to
considerably reduce the running time. The novelty of the proposed method is the application of the

it dowd. sigebadic

sohtion; Geussisn
distriuBans il lesst

total least square [TLS) emor model as opposed to ordinary least squares (OLS and the masimisation 94"
of the likelihood function of the Gaussian mixture via an algebraic approach. Use of the TLS ermor
model father than OLS enables emors in all the three cmdhmdﬂ\elmdelulaaﬂphl\e(l&

z = ax+fiy+ylto

ing a plane tareal laser-
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point doud data containing outliers to test its mhqm Compared with the Randam Sample Con-
sensus and Danish robust estimation methods the results of the proposed algebraic method indicate
its efficency in tems of computational Itne and its robustness in managing outliers. The propased

approach thus offars an

Introduction

In geodesy, as is in many engineering disciplines, the least-
squares method (LSM) is employed as a standard technique
for parameter estimation and regression fitting of models to
points of measured data sets fe.g Grafarend & Awange,
2012). If the model errors follow the Gaussian distribution
with mean zero in linear models, the least-squares estimate is
linear, unbiased and of minimum variance. However, this may
not always be the case owing to contamination of the dataset
leg. resulting from the presence of outliers) or having data
that originates from different types of sources with different
distributions. In either case, a mixed distribution has to be
reckoned with (e.g. Koch & Kargoll, 2013; Koch, 2014; Lange,
Little, & Taylor, 1989; Xu, 2005).

In the emerging field of integrated geodesy, for example,
where abservations from global satellite navigation system
and those of laser scanning, photogrammetry and CAD
modelling are integrated (eg. Agnello & Lo Brutto, 2007;

[ gendesy.

Bome, 2006; Buot & Richards, 2006}, such integration brings
with it a mixture of different types of distributions that could
be Gaussian or non-Gaussian. Furthermore, outliers that cor-
rupt the laserscanned data could occur owing for example,
to ocdusions, offsurface points and multiple reflectance,
thereby limiting surface reconstruction wsing point cloud.
Further examples include the case where the global position-
ing system (GPS) and Interferometric Synthetic Aperture
Radar (InSAR) are related to a slip distribution model used in
madeling coseismic surface displacements (eg. Sun et al,
2011), GPS ambiguity resolution prablems where the carmier
phase chservations are very predse but contain integer
unknowns leading to a mixed observation madel (e.g. Xu,
1998) and assimilation of stream flow observations and satel-
lite data in order to carry out hydrolagical model calibration.
Other disciplines where integrated data of mixed distributions
are indude and
seismology, where sampling dats are |rrperfen i 3
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Abstract

is (NEC) is a dlmhlt}'paﬂ)'aﬁmﬁmnﬂ:-ﬁd
pmmﬁmmdmdrﬂn
Tng}wdamﬂuuquhcwofmmmdmdagmw
pmmhpm.whchmhmﬂydeﬁmmmmmmﬁ“thymm
NEC develops in part from the ation of letely digested long chain trigh
containing unsaturated fatty acids within the mtestinal epithelial cells, leadmg to oxidatrve stress
and enterocyte damage. We further hypothesize that the administraion of a formula that contains
Teduced trighycerides (“pre-digested fats”) that don't require lipase action may reduce NEC
severity. To test these we induced NEC using three different fat
fornmlations, namely “standard fat”", “pre-digested fat”, or “very low fat”, and determuned that
mice fed “standard fat” developed severe NEC, which was significantly reduced in mice fed “pre-
digested fat” or “very low fat”. The expression level of the critical fat digesting enzyme carboxyl-
ester lipase was sigmi Tower in the newb older pups, leading to impaired fat
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