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How to Easily Convert Categorical Variables to Numeric in R

Converting categorical variables into a numeric format is a fundamental step in data preparation

within the R programming language. In R, categorical data is typically stored as a factor, which
internally consists of integer codes representing distinct levels. While functions like as.numeric()
can perform this conversion directly on a factor vector, it is essential to understand that this
function returns the underlying integer codes, not the lexicographical order of the categories
themselves. This process is crucial for various applications, especially in areas like statistical
analysis and machine learning, where computational models often mandate numerical input to

operate effectively.

The transformation of nominal or ordinal data structures into meaningful numerical representations
ensures compatibility with algorithmic requirements. Failing to properly convert factors can lead to
errors or, more subtly, incorrect interpretations of model coefficients. For example, regression
models and distance-based algorithms cannot process character strings directly. By leveraging
built-in R tools such as unclass(), sapply(), and logical indexing, analysts can efficiently manage
the conversion process, transforming variables from the factor class to the integer or numeric

class, thereby preparing the data for rigorous modeling.

Core Methods for Variable Conversion in R

When working with a data frame in R, there are three primary, robust methodologies for
transforming variables of the factor class into a numeric representation. The choice of method
largely depends on the scope of the conversion required: whether you are targeting a single
specific column, a select subset of columns, or all variables identified as categorical within the
dataset. Each technique utilizes the inherent structure of factors in R, primarily relying on the
efficiency of the unclass() function, which is designed to strip the class attributes from an object,
thereby revealing the underlying integer codes that define the factor levels.

It is important to reiterate that factors in R are fundamentally stored as vectors of integers, where
each integer corresponds to a label stored in the attribute list (the levels). When converting a factor
to numeric, the goal is often to extract these underlying integer codes. For example, if a factor has
levels 'Low', 'Medium', and 'High', converting it to numeric will typically yield 1, 2, and 3,
respectively, based on the internal ordering of the levels. Understanding this mapping is vital for
accurate downstream modeling, particularly in the context of machine learning tasks where feature

scaling might be applied later.

We will explore these methods using clear syntax and practical examples. While the basic
as.numeric() function can often achieve this, using unclass() directly within the assignment
context (as demonstrated below) is frequently cleaner and more explicit in R scripting, especially
when dealing with data frame subsetting and vector operations.
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The following outlines the syntactical structure for the three key conversion methods:
Method 1: Convert One Categorical Variable to Numeric

df$varl <- unclass(df$varl)

Method 2: Convert Multiple Categorical Variables to Numeric

df <- sapply(df, unclass)

Method 3: Convert All Categorical Variables to Numeric

df <- data.matrix(df)

Setting Up the Demonstration Data Frame

To effectively illustrate these conversion techniques, we must first establish a sample data frame
containing a mix of variable types, including several categorical variables that are stored as R

factors. This dataset will mimic typical structured data encountered in real-world data science
projects. We define columns for 'team’, 'conf' (conference), 'win' (binary outcome), and 'points’' (a
continuous numeric variable).

The construction process explicitly uses as.factor() to ensure that 'team’, ‘conf', and 'win' are
correctly initialized as factors, demonstrating the starting state before conversion. The 'points'
variable, conversely, remains a standard numeric vector, which we do not intend to modify. This
setup allows us to clearly observe the transformations applied only to the specified categorical
columns and compare the structure of the data before and after each methodological application.

Executing the code below creates the base data frame, which we will use consistently throughout
the examples. Note the structure of the output, which shows the factor levels being represented by
their character strings in the console view, even though their underlying storage is numerical.

#create data frame with some categorical variables
df <- data.frame(team=as.factor(c('A', 'B', 'C', 'D")),
conf=as.factor(c('AL', 'AL", 'NL', 'NL")),
win=as.factor(c('Yes', 'No’, 'No', 'Yes')),
points=c(122, 98, 106, 115))

#view data frame
df
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team conf win points
1 AAL Yes 122

2B AL No 98

3 C NL No 106

4 D NL Yes 115

Method 1: Conversion of a Single Categorical Column

The simplest and most direct method involves converting one column at a time. This is particularly
useful when only a specific categorical variable needs to be prepared for modeling or when the
analyst needs to manually control the process column by column. We employ the unclass()
function, which, when applied to a factor, removes the factor class attribute and returns the raw
integer vector that R uses internally to store the levels. This integer vector is then assigned back to
the original column, effectively overwriting the factor structure with its numerical equivalent.

For our demonstration, we choose the 'team’ variable. Since the team names (‘A', 'B', 'C', 'D") were
loaded into the factor levels alphabetically by default, the resulting integers will follow this internal
order (A=1, B=2, C=3, D=4). It is crucial for analysts to always verify the level ordering of their
factors before numerical conversion to ensure the resulting numbers hold the intended meaning.
This method is highly transparent and easy to debug, making it excellent for focused data

preparation tasks.

Observe the resulting data frame after applying the conversion only to the ‘team' column. The
values corresponding to the original team names have been replaced by their respective integer
codes, transforming the column into an ordinary numeric variable, while 'conf' and 'win' remain
factors.

#convert 'team' variable to numeric
df$team <- unclass(df$team)

#view updated data frame
df

team conf win points
11AL Yes 122

2 2 AL No 98

3 3 NL No 106

4 4 NL Yes 115

Notice that the values for the 'team' variable have been successfully converted to numerical
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representations (1, 2, 3, 4), corresponding to the alphabetical levels of the original factor.

Method 2: Efficient Conversion of Multiple Selected Variables

When multiple, but not all, categorical columns require conversion, iterating through each column
individually using Method 1 can become inefficient and cumbersome. Method 2 provides a
streamlined approach leveraging the sapply() function in R. The sapply() function is designed to
apply a specified function (in this case, unclass()) across a list or vector, returning the result in a
simplified format, such as a vector or matrix.

This approach involves subsetting the data frame using a vector of column names (e.g.,
c('team, 'win')). This subset is passed to sapply(), which then applies unclass() to every
column within that subset. The resulting matrix of numeric values is then assigned back to the
corresponding columns in the original data frame. This vectorized operation is significantly faster
and more concise than iterative looping, making it ideal for moderate-scale data preparation.

For this example, we will convert both the 'team' and 'win' variables back to numeric. The
conversion will apply unclass() to both selected columns. For 'win' (levels 'No’, 'Yes'), the
conversion yields 1 and 2, assuming 'No' came first alphabetically in the factor definition. This
method is highly efficient for targeted variable transformations before commencing statistical

analysis.

#convert 'team' and 'win' variables to numeric
df <- sapply(df, unclass)

#view updated data frame
df

team conf win points
11AL2122

22AL 198

33NL 1106

4 4NL 2115

Notice that the values for the 'team' and 'win' variables have been converted to numeric values. If
we assume 'Yes' was level 2 and 'No' was level 1 for the 'win' factor, the output now reflects these
integer assignments.

Method 3: Converting All Categorical Variables Automatically

Often, a dataset may contain dozens of columns, and the user needs to convert all identified
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factors into numeric variables simultaneously without manually listing every column name. Method
3 utilizes advanced logical indexing combined with the sapply() function to automatically identify
and transform all categorical columns in one operation. This is the most efficient method for large-
scale data cleansing and data preparation.

The core of this method lies in the expression sappl y(df, is.factor). This command iterates
through every column of the data frame (df) and applies the is.factor() test, returning a logical
vector (TRUE/FALSE) indicating which columns are factors. This logical vector is then used to
subset the data frame, selecting only the categorical columns. Finally, the function data.matrix() is
applied to this subset. The data.matrix() function is specifically designed to coerce all columns of a
data frame into a numeric matrix format, which automatically handles factor conversion by
extracting the underlying integer codes.

This comprehensive approach ensures that all relevant variables are converted uniformly,
drastically reducing the risk of human error associated with manual selection. This technique is
highly valued in reproducible research and automated data pipelines for statistical analysis or initial

feature engineering for machine learning.

#convert all categorical variables to numeric
df <- data.matrix(df)

#view updated data frame
df

team conf win points
1112122
2211098
3321106
4422115

Observe that the 'team’, 'conf’, and 'win' variables--all initially factors--have been successfully
converted to numeric values. The 'conf' variable ('AL', 'NL') is now represented by 1 and 2,
following the internal factor level ordering.

Critical Considerations: Factor Ordering and Interpretation

While converting categorical variables to numeric integers is straightforward in R, the analyst must
maintain a strong understanding of how factors handle their internal ordering. When R converts a
factor using methods like unclass() or data.matrix(), it maps the levels to integers (1, 2, 3, ...)
based on the order defined when the factor was created, which is often alphabetical by default
unless specific level ordering was enforced.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Factor_(R_language)
https://en.wikipedia.org/wiki/Data_preparation
https://en.wikipedia.org/wiki/Data_frame
https://en.wikipedia.org/wiki/Statistical_analysis
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/R_(programming_language)
https://en.wikipedia.org/wiki/Factor_(R_language)
https://scales.arabpsychology.com/?p=104283
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Convert Categorical Variables to Numeric in R

This integer mapping implies an inherent ordinal relationship, which is critical if the original variable
was nominal (categories without intrinsic order, like 'Team A', 'Team B'). By assignhing humerical
values (1, 2, 3), we are essentially telling subsequent statistical models that '3’ is quantitatively
greater than '1". If this ordinal relationship is misleading or nonexistent in the real world, the model
results can be severely skewed. Therefore, converting nominal factors this way is often a precursor
to techniques like dummy variable creation (one-hot encoding), which avoid imposing arbitrary
numerical hierarchy.

For true ordinal variables (like 'Small', ‘Medium’, ‘Large’), this direct conversion is more appropriate,
provided the factor levels were explicitly ordered correctly during creation. If the order is incorrect
(e.g., 'Medium'=1, 'Small'=2), the numeric assignment will also be incorrect. Always verify factor
levels using levels(df$var) before coercion to ensure the resulting integers (1, 2, 3, ...) align with
the intended hierarchy.

Alternative Advanced Conversion Strategies

While base R functions like unclass() and data.matrix() are highly effective and lightweight, more
complex data preparation workflows often benefit from specialized packages, especially when

dealing with non-ordinal categorical data destined for predictive modeling. The primary alternative
is machine learning appropriate encoding, such as One-Hot Encoding or Dummy Coding.

Packages such as tidyverse (specifically dplyr and forcats) offer modern, pipe-friendly functions
for manipulation, although often the base R methods remain the fastest and most memory-efficient
for simple factor-to-integer conversion. For example, creating dummy variables can be done using
model.matrix() or packages like fastDummies. This approach avoids assigning arbitrary rank to
nominal categories by creating N-1 binary (0/1) columns, ensuring that the model treats each
category as distinct rather than numerically related. This is particularly vital when building models
for statistical analysis.

In conclusion, the method chosen--single assignment, multiple assignment via sapply(), or
automatic bulk conversion--should be governed by the scale of the dataset and the specific
variable selection needs. Regardless of the method, the underlying principle in R remains the
extraction of the integer codes that define the factor, providing the numerical foundation required
for rigorous data analysis.

Further Reading on R Data Conversion

Mastering data type conversions is a cornerstone of effective data analysis in R. Understanding
how to handle different data structures ensures that your datasets are optimized for high-
performance statistical analysis and complex predictive modeling tasks. The following resources
provide context on other essential conversions frequently encountered by R users:
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