regression models for categorical
dependent variables using stata

Regression models for categorical dependent variables using Stata are
essential tools in statistical analysis, particularly when the outcome
variable is categorical rather than continuous. This article explores various
regression techniques suitable for handling categorical dependent variables
in Stata, a powerful statistical software widely used in research. We will
discuss the types of categorical dependent variables, appropriate regression
models, and the implementation of these models in Stata, along with practical
examples and interpretation of results.

Understanding Categorical Dependent Variables

Categorical dependent variables are outcomes that fall into distinct
categories or groups, rather than being measured on a continuous scale. These
variables can be:

* Nominal: Categories without any intrinsic order (e.g., gender, race).

e Ordinal: Categories with a clear order but not evenly spaced (e.g.,
satisfaction ratings: low, medium, high).

The choice of regression model depends on the nature of the categorical
variable and the research question.

Types of Regression Models for Categorical
Dependent Variables

When working with categorical dependent variables, the following regression
models are commonly used:

1. Logistic Regression

Logistic regression is used when the dependent variable is binary (two
categories). For example, predicting whether a patient has a disease (yes/no)
based on various independent variables.



2. Multinomial Logistic Regression

When the dependent variable has more than two categories without a natural
order, multinomial logistic regression is appropriate. For instance,
predicting the type of transport used (car, bus, bicycle) based on
demographic factors.

3. Ordinal Logistic Regression

If the categorical dependent variable is ordinal, ordinal logistic regression
(also known as proportional odds model) is the suitable choice. An example
could be predicting customer satisfaction levels (satisfied, neutral,
dissatisfied) based on service quality.

4. Poisson and Negative Binomial Regression

These models are used when the dependent variable is a count of occurrences
(though technically not categorical, they are often included in discussions
of categorical outcomes). They can be applied in cases like predicting the
number of customer complaints received.

Implementing Regression Models in Stata

Stata provides a user-friendly interface and powerful commands for
implementing regression models for categorical dependent variables. Below, we
outline the steps to perform these analyses.

Logistic Regression in Stata

To perform logistic regression in Stata, the command is structured as
follows:

" stata
logit dependent variable independent variables
For example, to analyze the effect of age and income on the likelihood of

having a health condition:

" stata
logit health condition age income



To interpret the results, focus on the coefficients (log-odds) and their
significance levels. The odds ratio can be obtained using the “or" option:

" stata
logit health condition age income, or

Multinomial Logistic Regression in Stata

For multinomial logistic regression, use the "mlogit™ command:
" stata
mlogit dependent variable independent variables
For instance, to model transport choice based on age and income:
" stata
mlogit transport choice age income
Again, you can interpret the output by examining the relative risk ratios
using the “rr° option:

““stata
mlogit transport choice age income, rr

Ordinal Logistic Regression in Stata

To conduct ordinal logistic regression, Stata provides the “ologit™ command:
" stata

ologit dependent variable independent variables

For example, predicting customer satisfaction based on service quality:
““stata

ologit satisfaction service quality

The output will provide thresholds and coefficients, which can be interpreted
to understand the odds of being in a higher satisfaction category.



Poisson and Negative Binomial Regression in Stata

For count data, you can use the "poisson  command:
““stata
poisson count variable independent variables
If overdispersion is present, the "nbreg’ command for negative binomial

regression can be used instead:

" stata
nbreg count variable independent variables

Interpreting the Results

Interpreting the results from regression analyses involving categorical
dependent variables requires understanding the output provided by Stata.

1. Coefficients and Odds Ratios

In logistic and multinomial logistic regression, coefficients represent the
log-odds of the dependent variable for a one-unit increase in the independent
variable. Exponentiating these coefficients gives the odds ratios, which are
easier to interpret.

2. Pseudo R-squared

Unlike linear regression, categorical regression models do not have a
traditional R-squared value. Instead, Stata provides several pseudo R-squared
values (e.g., McFadden's R-squared) that indicate the model's goodness-of-
fit.

3. Predicted Probabilities

You can calculate predicted probabilities for categorical outcomes using the
"predict’ command after fitting a model. For example:

" stata
predict prob health condition if e(sample)



This command generates predicted probabilities for the health condition based
on the independent variables.

Practical Example: Analyzing Survey Data

Let’s consider a practical example of analyzing survey data where we want to
predict whether respondents are likely to recommend a service (yes/no) based
on their age, income, and satisfaction level.

1. Load the Data:

" stata
use survey data.dta, clear

2. Logistic Regression Model:

" stata
logit recommend age income satisfaction

3. Output Interpretation:

- Look at the coefficients to understand the relationship between predictors
and the likelihood of recommending the service.

- Use "logit recommend age income satisfaction, or  to obtain odds ratios for
easier interpretation.

4, Predicted Probabilities:

““stata
predict prob recommend if e(sample)

You can then analyze how different age and income levels affect the
probability of recommending the service.

Conclusion

In summary, regression models for categorical dependent variables using Stata
provide powerful tools for analyzing relationships in data where outcomes are
not continuous. By leveraging logistic, multinomial, ordinal, and count
regression techniques, researchers can uncover insights that help inform
decision-making and policy. Mastery of these models and their interpretation
is essential for anyone working with categorical data, making Stata an
invaluable resource in the toolkit of modern data analysis.



Frequently Asked Questions

What are regression models for categorical dependent
variables in Stata?

Regression models for categorical dependent variables in Stata include
logistic regression, multinomial logistic regression, and ordinal logistic
regression. These models are designed to handle outcomes that are

categorical, allowing researchers to analyze the relationship between
independent variables and categories of a dependent variable.

How do you perform a logistic regression in Stata?

To perform a logistic regression in Stata, you can use the 'logit' or
'logistic' command. For example, you would use 'logit dependent variable
independent variablel independent variable2' to estimate the model, where
‘dependent variable' is your binary outcome.

What is the difference between logistic and
multinomial logistic regression in Stata?

Logistic regression is used for binary outcomes, while multinomial logistic
regression is used for outcomes with more than two categories. In Stata, you
can perform multinomial logistic regression using the 'mlogit' command, which
allows you to model the probability of each category relative to a baseline
category.

How can you interpret coefficients from a logistic
regression model in Stata?

In a logistic regression model, the coefficients represent the change in the
log odds of the dependent variable occurring for a one-unit increase in the
independent variable. You can also exponentiate the coefficients using the
'exp()' function to interpret them as odds ratios.

What command would you use for ordinal regression in
Stata?

For ordinal regression in Stata, you can use the 'oprobit' or 'ologit'
command. For example, you would use 'ologit ordinal dependent variable
independent variablel independent variable2' for an ordered outcome.

How do you assess the fit of a categorical
regression model in Stata?

To assess the fit of a categorical regression model in Stata, you can look at



statistics such as the pseudo R-squared, likelihood ratio tests, and
goodness-of-fit tests. For logistic models, you can also use the 'estat gof'
command to perform a goodness-of-fit test after running the regression.
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