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ABPN (Uni-bi-modal Asymmetric Power Normal)
AT (Articulation Index)

ASPL (A-weighted Sound Pressure Level)
BHS (Beta Hyperbolic Secant)

BN (Beta Normal)

BUL (Bimodal—Unimodal Laplace)

BUN (Bimodal—Unimodal Normal)
BUSt (Bimodal—Unimodal Student t)
CSR (Complete Spatial Randomness)
GAM (Generalized Additive Model)

GHS (Generalized Secant Hyperbolic)
GLM (Generalized Linear Model)

GOLL (Generalized Odd Log-Logistic)
HS (Hyperbolic Secant)

IF (Internally Flawless)

KS (Kolmogorov—Smirnov)

LSPL (Linear Sound Pressure Level)
MBUN (Multivariate Bimodal—Unimodal Normal)
MHS (Multivariate Hyperbolic Secant)
ML (Maximum Likelihood)

MSE (Mean Square Error)

OLL (Odd Log-Logistic)

OLLN (Odd Log-Logistic Normal)

OLS (Ordinary Least Squares)

PLD (Power Log-Dagum)

SBP (Systolic Blood Pressure)
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sd (Standard Deviation)

SE (Standard Error)

SGHS (Skew Generalized Secant Hyperbolic)
SL (Skew Laplace)

SN (Skew Normal)

SSt (Skew Student t)

St (Student t)

VSI (Very Slightly Imperfect)

VVSI (Very Very Slightly Imperfect)
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Abstract

In practice, to analyze real data, assuming normality is not valid in many cases, and the
models that can consider the possible real structure of the data should be used. For this
purpose, we need flexible distributions for the analysis of non—normal data such as a thick
tail, semi—heavy tail, and heavy tail skewed and bimodality. To this end, in this thesis,
we introduce some probability distributions that are suitable for analyzing data with the
mentioned properties. We first propose two approaches to develop symmetric distribu-
tions to the Bimodal—Unimodal symmetric and skewed distributions. Then we describe
and evaluate their applications in the robust and spatial linear regression models. In the
second part of the thesis, we introduce a new location—scale semi—parametric regression
model constructed based on a semi—heavy tailed hyperbolic secant distribution. We de-
velop skewed generalizations of the hyperbolic secant distribution and construct a linear
regression model based on them. We also calculate and evaluate the asymptotic behavior
of ML estimators of the introduced regression model. Finally, we introduce a multivariate

version of the hyperbolic secant distribution.

Keywords: Bimodal—Unimodal distributions, Outliers, Skewed, Location—Scale regres-

sion, Spatial regression, Robust linear models, Modal regression.
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