
Chapter 1

One-Hot Encoding

In machine learning and data analysis, it is common to encounter categorical variables.
Categorical data refers to variables that contain label values rather than numeric values.
Examples include color (”red”, ”blue”, ”green”), size (”small”, ”medium”, ”large”), or
geographic designations (city names, country names, etc.). Most machine learning al-
gorithms require numerical input and output variables. One-hot encoding is a process
of converting categorical data into a format that could be provided to machine learning
algorithms to improve prediction.

1.1 Why One-Hot Encoding?

While some machine learning algorithms can work with categorical variables directly,
many machine learning algorithms cannot operate on label data. They require all input
variables and output variables to be numeric. Hence, categorical data needs to be con-
verted to a numerical form. One-hot encoding is a popular method to transform categori-
cal variables into a format that works better with classification and regression algorithms.

1.2 How does One-Hot Encoding Work?

In one-hot encoding, for each unique value in the categorical variable, we create a new
binary feature that takes a value of 1 if the original feature value matches the unique value
and 0 otherwise. If a categorical variable has n unique values, we would create n new
features.

For example, consider the categorical variable ”color” with three categories: ”red”, ”blue”,
and ”green”. The one-hot encoding process will result in three new features, namely
”is_red”, ”is_blue”, and ”is_green”.

Color is_red is_blue is_green
red 1 0 0
blue 0 1 0
green 0 0 1
red 1 0 0

This encoding helps to convey the information in the categorical variable to the learning
algorithm effectively.
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However, it’s worth noting that one-hot encoding can significantly increase the dimension-
ality of the data, which can be problematic for some models. Therefore, it is not always
the best choice, and other encoding methods might be more suitable depending on the
situation.

This is a draft chapter from the Kontinua Project. Please see our website (https://kontinua.
org/) for more details.
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Appendix A

Answers to Exercises
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