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The process of data wrangling often requires generating new variables whose values are

dependent on intricate rules derived from existing columns. In the R ecosystem, the dplyr package

stands out as the industry standard for efficient and intuitive data manipulation. Specifically, the

mutate() function is central to this task, designed to add new columns or modify existing ones

within a data frame.

While basic usage of mutate() is straightforward, defining a new variable based on multiple,

sequential conditions requires integrating specialized conditional logic. Attempting to manage

complex logic using nested ifelse() statements quickly becomes cumbersome and difficult to

debug. Fortunately, the dplyr framework provides the powerful case_when() helper function, which

is tailor-made for handling sets of mutually exclusive conditions elegantly and efficiently.

This detailed guide explores how to effectively combine mutate() with case_when() to classify or

categorize observations based on two or more criteria simultaneously. We will delve into the

necessary syntax, understand how logical operators manage complex condition sets, and walk

through a practical example demonstrating the transformation of raw data into a more informative

structure, providing a robust tool for any data scientist or analyst.

The Power of case_when(): Essential for Multiple Conditions

Before diving into the implementation, it is vital to understand why case_when() is superior for

handling multiple conditions compared to traditional methods. case_when() evaluates conditions

sequentially, similar to a series of if-else if-else statements common in other programming

languages. The moment a condition evaluates to TRUE, the corresponding value is assigned, and

evaluation stops for that row.

This structure ensures clarity: each line in the case_when() definition represents a distinct,

testable rule. This method avoids the common pitfalls associated with deeply nested conditional

statements, improving code readability and minimizing the chances of logic errors. Furthermore,

case_when() is designed to be vectorised, meaning it performs operations on entire columns

simultaneously, leading to significantly better performance than row-by-row operations often

employed when using base R functions inefficiently.

When using mutate(), you simply define the new column name (e.g., class) and set its value equal

to the result of the case_when() expression. Inside this expression, you define pairs separated by

a tilde (~): the left side specifies the logical condition (which can combine multiple checks using

operators like & or |), and the right side specifies the value to assign if that condition is met.

Understanding the Base Syntax for Conditional Logic

To implement conditional column creation using dplyr, we utilize the piping mechanism (%>%)
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common in data processing workflows. We feed the existing data frame into the mutate() function,

defining the new variable within it. The core of this operation hinges on the structure provided by

case_when(), which handles the necessary logical testing.

The following basic syntax outlines how to use the mutate() function alongside case_when() to

generate a new column based on a complex combination of criteria from existing fields:

library(dplyr)

df <- df%>% mutate(class = case_when((team == 'A' & points >= 20) ~ 'A_Good',

(team == 'A' & points < 20) ~ 'A_Bad',

(team == 'B' & points >= 20) ~ 'B_Good',

TRUE ~ 'B_Bad'))

In this construction, df represents our target data frame, and class is the name of the new column

we are generating. The subsequent lines inside case_when() establish a prioritized series of rules.

Notice the use of the & operator to combine checks on the team and points columns, demanding

that both conditions be simultaneously satisfied for the assignment to occur.

Crucially, the final line, TRUE ~ 'B_Bad', acts as the catch-all or default condition. Since

case_when() evaluates conditions in order, placing TRUE as the last condition ensures that any

row that did not meet the criteria of the preceding rules will be assigned the value 'B_Bad'. This

prevents the generation of NA (Not Available) values for unclassified rows, ensuring comprehensive

data coverage.

Deconstructing the Conditional Assignments

The syntax demonstrated above is designed to classify data points into specific groups based on a

combination of categorical (team) and quantitative (points) criteria. It is essential to break down

exactly what each rule achieves, particularly concerning prioritization, as the order within

case_when() matters greatly. If two conditions could technically be true for a given row, the first

one listed will always take precedence.

The new column, named class, takes on distinct string values based on the following specific

criteria, executed strictly in this sequence:

A_Good: This value is assigned only if team is equal to A AND points is greater than or equal to

20.

A_Bad: This rule is checked next. It applies if team is A AND points is less than 20. Note that

rows already classified as 'A_Good' are skipped here due to the sequential nature of case_when().

B_Good: This condition looks for rows where team is equal to B AND points is greater than or
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equal to 20.

B_Bad: This is the default assignment. It is executed if none of the three preceding, specialized

conditions were satisfied. In this particular example, this classification captures all remaining rows

where team is B and points is less than 20.

Understanding this structure allows developers to define highly customized classification schemes.

By adjusting the thresholds (like >= 20) and the categorical identifiers (like 'A' or 'B'), the same

structure can be applied across diverse data frames to perform complex segmentation, such as

risk categorization, customer tiers, or resource allocation levels.

Practical Example: Setting up the Basketball Player Data

To illustrate the practical application of combining mutate() with case_when(), let us work with a

realistic scenario. Suppose we are analyzing a small data set concerning basketball players,

tracking which team they belong to and how many points they scored in a recent series of games.

We need to categorize their performance based on these two attributes.

First, we must create the sample data frame in R, which contains ten observations across two

variables: team (categorical) and points (numeric). This initial step simulates the common reality

of having raw, untransformed data:

#create data frame

df <- data.frame(team=c('A', 'A', 'A', 'A', 'A', 'B', 'B', 'B', 'B', 'B'),

points=c(22, 30, 34, 19, 14, 12, 39, 15, 22, 25))

#view data frame

df

team points

1 A 22

2 A 30

3 A 34

4 A 19

5 A 14

6 B 12

7 B 39

8 B 15

9 B 22

10 B 25

As observed in the output, the data set contains five players from Team A and five players from
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Team B. Their point totals vary widely, ranging from 12 to 39 points. Our objective is to apply the

conditional logic defined in the previous section: categorizing players based on whether they

belong to Team A or B, and whether their score meets or exceeds the 20-point benchmark.

Applying mutate() and case_when() in Practice

With the sample data established, we can now execute the transformation using the dplyr package.

We ensure the library is loaded and then apply the piping operation to calculate the new class

column. This code block directly implements the four-tiered logical structure discussed previously,

demonstrating how easily complex conditions can be handled when using case_when().

This process is crucial for cleaning and preparing data for subsequent analysis or visualization. By

transforming raw numerical scores into clear, descriptive categories, we facilitate easier

interpretation of player performance metrics across the two teams. We are effectively translating

quantitative measures into qualitative labels based on predefined business rules.

library(dplyr)

#add new column based on values in team and points columns

df <- df%>% mutate(class = case_when((team == 'A' & points >= 20) ~ 'A_Good',

(team == 'A' & points < 20) ~ 'A_Bad',

(team == 'B' & points >= 20) ~ 'B_Good',

TRUE ~ 'B_Bad'))

#view updated data frame

df

team points class

1 A 22 A_Good

2 A 30 A_Good

3 A 34 A_Good

4 A 19 A_Bad

5 A 14 A_Bad

6 B 12 B_Bad

7 B 39 B_Good

8 B 15 B_Bad

9 B 22 B_Good

10 B 25 B_Good

The resulting data frame, now containing the new class column, clearly demonstrates the

successful application of the conditional logic. Every row has been assigned one of the four
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possible classifications (A_Good, A_Bad, B_Good, or B_Bad) based strictly on the combined

values of its team and points scores. This outcome confirms the efficacy of using mutate() with

case_when() for multi-conditional assignments.

Interpreting the Transformed Results

Reviewing the updated data frame provides concrete evidence of how the conditional rules were

executed. Each row's classification depends entirely on how it first satisfied a condition within the

case_when() structure. Let's examine a few specific rows to solidify this understanding of the

process:

Row 1 (Team A, Points 22): This row satisfied the very first condition, (team == 'A' & points

>= 20), as 22 is greater than or equal to 20. Consequently, it was immediately assigned the value

A_Good, and subsequent rules were ignored for this observation. This highlights the prioritization

of rules within case_when().

Row 4 (Team A, Points 19): This observation failed the first condition (since 19 is not >= 20). It

then proceeded to the second condition, (team == 'A' & points < 20), which was true.

Therefore, it was categorized as A_Bad. This demonstrates the necessity of listing conditions that

cover all potential outcomes for a subgroup.

Row 6 (Team B, Points 12): This observation failed the first two conditions (as its team is not 'A').

It failed the third condition, (team == 'B' & points >= 20), as 12 is too low. Since it failed all

explicit conditions, it defaulted to the final TRUE ~ 'B_Bad' assignment. This structure elegantly

handles all residual cases for Team B players scoring under 20 points.

The new class column offers a powerful summary statistic, allowing analysts to quickly filter,

group, and summarize player performance without having to constantly recalculate the underlying

logical conditions. This transformation is a hallmark of efficient data wrangling using dplyr.

Mastering Logical Operators: AND (&) vs. OR (|)

The ability to handle multiple conditions within a single rule relies entirely on the correct use of

logical operators. In the preceding example, we primarily used the & (ampersand) symbol, which

acts as the logical "AND" operator. The "AND" operator requires that all conditions joined by it

must evaluate to TRUE for the entire expression to be true. For instance, classifying a player as

A_Good required that team == 'A' AND points >= 20.

Alternatively, the | (pipe) symbol represents the logical "OR" operator. The "OR" operator requires

that only one of the conditions joined by it must evaluate to TRUE for the overall expression to be

true. If, for example, we wanted to classify any player as 'Elite' if they belonged to Team A OR
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scored over 35 points (regardless of team), the condition would be written as (team == 'A' |

points > 35) ~ 'Elite'.

The choice between & and | fundamentally changes how data is categorized. Analysts must

carefully consider the business logic governing their classification scheme and ensure the logical

operators accurately reflect those requirements. Misunderstanding the difference between these

operators is a common source of error in complex data transformations.

Advanced Considerations and Best Practices

While case_when() simplifies complex conditional assignments, adhering to certain best practices

ensures robust and maintainable code. One critical consideration is ensuring that the rules defined

in case_when() are exhaustive. As demonstrated, the use of the final TRUE ~ default_value

condition is the best practice for preventing unclassified rows from being assigned NA. Missing data

often leads to errors in downstream analysis, making this default assignment essential.

Another important practice involves data type consistency. The values assigned on the right-hand

side of the tilde (~) must all be of the same data type. If the first assignment is a character string

(e.g., 'A_Good'), all subsequent assignments, including the default, must also be character strings.

Attempting to mix types (e.g., assigning a string in one rule and a numeric value in another) will

result in a runtime error.

Finally, when designing very long sequences of rules, it is helpful to place the most specific or

stringent conditions first, followed by broader, more general conditions. This ensures that

observations are correctly captured by the narrowest possible group before potentially falling into a

wider, less precise category later in the sequence. For instance, checking for "Platinum Status

(Score > 90 AND Age < 30)" before checking for "Gold Status (Score > 70)" ensures the elite

category is prioritized.

Conclusion and Further Resources

The combination of the mutate() function and the case_when() helper in dplyr provides a clear,

powerful, and highly readable solution for creating new variables based on multiple conditions. This

method supersedes older, less efficient approaches like deeply nested ifelse() statements,

making conditional logic an integral and manageable part of modern R data workflows. Mastering

this technique is fundamental to advanced data preparation and analysis.

For those looking to expand their proficiency in data manipulation using the dplyr package, the

following resources and tutorials explain how to perform other common data transformation tasks

effectively:
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