
Generalized Linear Models for Categorical and
Continuous Limited Dependent Variables: A
Comprehensive Guide

In statistical modeling, we often encounter situations where the response
variable is not normally distributed. For such cases, Generalized Linear
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Models (GLMs) provide a powerful framework for modeling non-normal
data. GLMs extend the traditional linear regression model by allowing the
link function to be non-linear, thus enabling the modeling of a wider range
of response distributions.
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In this article, we will focus on GLMs for categorical and continuous limited
dependent variables. We will explore their characteristics, applications, and
estimation methodologies. By the end of this guide, you will have a
comprehensive understanding of GLMs and their use in modeling non-
normal data.

Characteristics of GLMs

GLMs are characterized by three key components:

1. Linear predictor: The linear predictor is a linear combination of the
independent variables, similar to the traditional linear regression
model. It is given by the formula:
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2. Link function: The link function is a non-linear function that connects
the linear predictor to the mean of the response variable. It determines
the distribution of the response variable and allows for flexibility in
modeling non-normal data.

3. Error distribution: The error distribution specifies the distribution of
the errors in the model. Common error distributions used in GLMs
include the binomial distribution for binary outcomes, the Poisson
distribution for count data, and the Gaussian distribution for continuous
outcomes.

Applications of GLMs

GLMs have a wide range of applications in various fields, including:

Binary outcomes: Modeling the probability of occurrence of an event,
such as customer churn or disease risk.

Count data: Modeling the number of events occurring over a fixed
period, such as insurance claims or website visits.

Continuous outcomes: Modeling continuous responses that are
bounded or censored, such as income inequality or survival time.

Estimation Methods for GLMs

The estimation of GLMs involves finding the values of the model
parameters that maximize the likelihood function. Common estimation
methods include:

1. Maximum likelihood estimation: This is the most commonly used
estimation method for GLMs. It involves finding the parameter values
that maximize the likelihood function of the observed data.



2. Bayesian estimation: Bayesian estimation incorporates prior
information into the estimation process, resulting in posterior estimates
of the model parameters.

Model Selection and Diagnostics

Once a GLM has been estimated, model selection and diagnostics are
crucial to ensure the adequacy of the model. Techniques for model
selection include:

Goodness-of-fit tests: These tests evaluate the overall fit of the
model to the observed data.

Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC): These measures balance model fit with complexity,
helping to select the most parsimonious model.

Diagnostics for GLMs include:

Residual plots: These plots help identify patterns in the residuals,
such as outliers or non-linearity.

Influence diagnostics: These diagnostics assess the impact of
individual observations on the model estimates.

Generalized Linear Models provide a powerful framework for modeling
categorical and continuous limited dependent variables. By allowing the link
function to be non-linear, GLMs enable the modeling of a wide range of
response distributions, making them applicable to a variety of real-world
problems. Understanding the characteristics, applications, and estimation



methodologies of GLMs is essential for effective data analysis and
modeling.
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