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Data types in R

• One of the most important first steps when working with R is to 
understand the different data types used


• The data type indicates what type of data is stored in a variable, and in 
what format


• Think of a variable as a type of storage, which can contain something 
(numbers / text / lists / more complex objects)
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Simple data types

• With the sign "=" we can assign a value to 
a variable


• In R, we can also use the symbol "<-"


• Meaning: the value right of the symbol is 
assigned to the variable on the left of the 
symbol


• Depending on the type of the value on the 
right hand side, the variable will have a 
different data type
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Converting data types

• Some data types can be converted from one 
to the other


• The is done with functions such as 
as.numeric as.integer 
as.character


• Not all convertions are possible! 

๏ numeric → character

๏ character → numeric 

๏ boolean → numeric

๏ numeric → boolean 

๏ boolean → character

๏ character → boolean

✔

✔
✔

✔

✘ / ✔

✘ / ✔
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Vectors

• Certain types of variables allow to store multiple values in the same 
object


• Using a vector, you can store multiple values


• Vectors are created  using the c( ) function

Note: vectors can only contain one type of 
data types
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Matrices

• We  can extend the idea of the vector two object with 2 dimensions 
(rows and columns) : matrices

Note: a column or row 
of a matrix is a vector
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Data frames

• A matrix can only contain one type of variables: numeric or character or 
boolean


• However, sometimes, we want to store different types of data:

๏ patient name : a column of characters

๏ alive? a column of boolean

๏ age : a column of numeric values


• This can be done using a more general 
data type: the data frame 

• A matrix can be converted into a data 
frame


• The reverse is (obviously) not always  
possible!
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Data frames
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Data frame

• We can add new columns to an 
existing data frame easily!
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Differences matrix/data frame

• The difference 
between matrices and 
data frames is a huges 
source of error 
messages... X is a matrix

we cannot extract columns from matrices 
with this syntax!!

Convert X to a data frame 

Now it works!
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Complex data types

• Besides these "simple" built-in data types, certain packages create 
specific storage types (or data types) adapted to the data that is created


• These allow to store multiple type of information in the same variable


• Example: gene expression data

๏ raw numeric expression values

๏ normalized numeric values

๏ names of the genes

๏ names of the samples

๏ metadata (sequencer / ...)


• The different storage areas within 
these complex objects are called 
slots
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Example: Seurat object


