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Use write.table in R (With Examples)

The write.table function is a foundational utility within the R programming language environment,

specifically designed for efficiently exporting data structures--such as a data frame or a matrix--into
an external file format, typically plain text. This is a crucial step in the data pipeline, enabling
interoperability by allowing data processed in R to be read by other statistical software, databases,
or spreadsheet applications. Understanding the nuances of write.table is essential for any R user
who needs precise control over the format and structure of their exported files, particularly
regarding how data fields are separated and how metadata is handled.

While specialized functions like write.csv() exist for common tasks, write.table offers the
highest degree of customization, allowing users to define nearly every aspect of the output file. By
default, R uses a space to separate values, which is often unsuitable for standard data exchange
formats. However, through the strategic use of its arguments--particularly sep, r ow. nanes, and
col . names--users can tailor the output to meet specific requirements, such as generating tab-
separated values (TSV) or custom-delimited files. This guide explores the core functionality,
syntax, and advanced arguments of write.table through detailed examples, ensuring you can
reliably export your R data.

Understanding the Core Syntax

The basic implementation of write.table requires two primary arguments: the object containing the
data to be exported (typically a data frame or matrix) and the file path where the output should be
saved. The function is designed to be highly intuitive, yet robust enough to handle complex data
structures. When executed, write.table converts the R object into a text representation, placing the
resulting file at the specified location on the local file system. It is critical to ensure that the user
running the R session has the necessary permissions to write to the designated directory path, as
failure to do so is a common cause of execution errors.

This function uses the following basic syntax, where df represents the data object you intend to
export, and the fi | e argument specifies the exact path and filename for the output. Note that in
Windows environments, directory paths often require escaped backslashes or forward slashes to
be interpreted correctly by R, although single backslashes may sometimes work depending on the
R version and specific environment configuration. It is generally recommended to use absolute
paths to prevent errors related to R's current working directory.

write.table(df, file="C:UsersbobDesktopdata.txt’)
Upon successful execution of this command, a file named dat a. t xt will be created in the specified
directory. This file will contain the contents of the data frame, with columns separated by a single

space by default. While this default setting is simple, it is rarely sufficient for structured data
transfer. Therefore, mastering the optional arguments, especially the sep argument, is necessary
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to produce universally readable files, such as those conforming to the CSV standard.

Controlling Data Output: Delimiters and Separators

The most important argument for controlling the file output format is sep, which specifies the
delimiter character used to separate fields (columns) within the exported file. The default setting is
sep=" " (a single space). However, for data exchange purposes, users almost always need to
define a specific character, such as a comma (, ) for CSV files or a tab character (t ) for TSV files.
Choosing the correct separator is vital, as other applications rely on this character to correctly
parse the columns.

If you intend to create a standard Comma Separated Values (CSV) file, you must explicitly set the
sep argument to a comma. This tells R to insert a comma between every data element belonging
to adjacent columns. While R also provides the convenience function wri t e. csv() which sets the
separator and other defaults automatically, using write.table with sep=',"' offers the same result
while maintaining greater control over other parameters like quoting and row names. It is also
important to consider locale settings; some European locales use a semicolon (; ) as the standard
delimiter, in which case sep=';' would be appropriate.

For example, you could choose to use a comma as a delimiter for the output file, thereby creating a
standard CSV structure that is easily readable by spreadsheet software like Microsoft Excel or
Google Sheets. This adjustment transforms the file from a space-separated format (which can be
ambiguous if data elements contain spaces) into a structured, comma-separated format:

write.table(df, file="C:UsersbobDesktopdata.txt', sep=",")

Beyond commas and spaces, the sep argument can accept any single character string. Using
sep='t"' is the standard method for generating a tab-separated file, which is often preferred in
bioinformatics and certain database contexts because tabs are less likely to appear within the
actual data content compared to commas. When exporting data, it is always best practice to
confirm the required delimiter format specified by the recipient application or data standard before
executing the export command, ensuring maximum compatibility and preventing parsing errors
down the line.

Managing Metadata: Row and Column Names

When exporting data from R, a key consideration is how to handle metadata, specifically the
names assigned to rows and columns. By default, write.table includes both the column headers
(variable names) and the R-generated row numbers (often referred to as row names) in the output
file. While including column names is usually desirable as it defines the dataset's structure,

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Comma-separated_values
https://en.wikipedia.org/wiki/Delimiter
https://statistics.arabpsychology.com/?p=9683
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Use write.table in R (With Examples)

including row names is often redundant or even detrimental, as it adds an unnecessary index
column that receiving software may misinterpret as actual data. The function provides specific
logical arguments to control the inclusion of this metadata: col . nanes and r ow. nanes.

The row. nanes argument, which defaults to TRUE, determines whether the row indices (1, 2, 3,
etc.) are written to the file. In most practical data analysis scenarios, these sequential indices are
artifacts of the R data structure and do not represent meaningful variables. Setting r ow. names =
FALSE is highly recommended when exporting data frames unless the row names themselves
contain unique, essential identifiers (like biological sample IDs) that need to be preserved.
Excluding them results in a cleaner data file where the first column truly corresponds to the first
variable.

Conversely, the col . nanmes argument (which also defaults to TRUE) controls whether the names of
the columns (variables) are included as the first line of the output file. Typically, you want these
names included to provide context. However, in certain specialized cases--such as appending data
to an existing file that already contains headers--you might set col . nanes = FALSE. A subtle but
important detail is handling the interaction between r ow. names = TRUE and col . nanmes = TRUE; if
both are true, the top-left cell of the exported file (the cell above the first row index and to the left of
the first column name) is usually left blank or contains a specific indicator, which sometimes
requires manual correction depending on the downstream application.

To produce the cleanest output file suitable for general import, the optimal configuration usually
involves setting the separator appropriately and explicitly suppressing the row names. For
example, exporting a clean, header-inclusive CSV file without R's automatic row indices would
require the arguments sep="," and r ow. names=FALSE. This level of control ensures that the
exported data frame is structurally sound and immediately usable by other programs without
requiring pre-processing steps to remove extraneous index columns.

Practical Example: Exporting Data in R

To illustrate the utility of write.table(), we will proceed through a clear, three-step process: first,
creating a sample data frame in R; second, executing the export command using appropriate
arguments; and finally, verifying the content of the resulting external file. This demonstration
ensures that the theoretical knowledge of syntax and arguments is translated into practical
application, resulting in a correctly formatted output file.

Step 1: Create a Data Frame

Before exporting, we must have a data structure prepared. We will create a simple data frame
named df containing four variables (columns) and five observations (rows). This structure mirrors
the typical data object that users often need to export for sharing or archival purposes. The data
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frame construction uses R's native dat a. frame() function, assigning numeric vectors to each
variable name. Viewing the data frame immediately after creation confirms its structure and content
before the export process begins, which is a good practice for debugging data integrity.

#create data frame
df <- data.frame(varl=c(l, 3, 3, 4, 5),
var2=c(7, 7, 8, 3, 2),
var3=c(3, 3, 6, 6, 8),
vard=c(l, 1, 2, 8, 9))

#view data frame
df

varl var2 var3 var4
11731
23731
33862
44368
55289

As seen in the output above, R automatically assigns sequential row names (1 through 5) to the
data frame. If we were to use the default write.table command without specifying r ow. names =
FALSE, these indices would appear as the first column in our exported file, which is what we aim to
avoid in a clean export process. The variables var 1 through var 4 will become the header row in
the output file.

Step 2: Use write.table() to Export the Data Frame

Next, we utilize the write.table() function to export our newly created data frame df . For this
example, we will stick to the basic usage, which defaults to space separation and includes both
row and column names. We specify the target file path, which must be accessible and writable by
R. It is common practice to use the .t xt extension for generic delimited files, although any
extension (like . dat or . csv) can be used, depending on the chosen separator.

#export data frame to Desktop using default settings
write.table(df, file="C:UsersbobDesktopdata.txt')

If we had intended to create a standard CSV file suitable for spreadsheets, the command would be
modified to include the sep and row. names arguments, such as: write.tabl e(df,
file=' C. UsershobDeskt opdata.csv', sep=',', row. nanmes=FALSE). Since we used the basic
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command here, the resulting dat a. t xt file will use spaces as the delimiter, and the row indices (1,
2, 3, 4, 5) will be included in the output file. The successful execution of this command confirms
that the data has been serialized and saved to the disk location specified in the fi | e argument.

Step 3: View the Exported File

The final step involves navigating to the specified output location (in this case, the Desktop) and
opening the exported file, dat a. t xt , using a plain text editor (like Notepad, VS Code, or Sublime
Text). Viewing the file confirms that the structure of the R data frame has been correctly preserved
in the text file format. Observing the file content allows us to visually verify the default space
separation and the inclusion of the row names, which occupy the first column of the text file.

Next, | can navigate to my Desktop and open the file called data.txt to view the data, which should
appear similar to the following structure, demonstrating the space-separated values and the
inclusion of the row names (1, 2, 3, 4, 5) as the first column. This visual confirmation is crucial for
ensuring data integrity and verifying that the chosen arguments (or lack thereof) produced the
intended file structure.

|*data - Notepad

Eile Edit Format View Help
"var2" "var3

vard"

The image above clearly shows the default output structure. Notice how the row names (1, 2, 3, 4,
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5) are present, and the data fields are separated by multiple spaces. If this file were imported into
another system, that system would need to be configured to correctly handle the space delimiter
and to potentially skip the first column if the row names are not required. This reinforces the
importance of using arguments like sep=',"' and r ow. nanmes=FALSE for robust data exchange.

Handling Special Cases: Quoting, NA Values, and Appending

Beyond the fundamental arguments of file path, data object, and separator, write.table offers
several advanced parameters that address common complexities in data export, such as handling
character data, missing values, and sequential output. These arguments provide fine-grained
control necessary when dealing with messy real-world data or when integrating R output into
complex workflows.

One critical argument is quot e, which controls whether character strings are enclosed in double
guotes (" "). By default, quot e=TRUE, meaning R wraps character values in quotes. This is
essential if your data contains the delimiter character (e.g., a comma within a text field in a CSV
file). Quoting ensures that the comma is treated as part of the data, not as a field separator.
However, some receiving systems cannot handle quoted strings. If you are certain your character
data does not contain the separator, setting quot e=FALSE results in a cleaner file, but requires
careful consideration. Relatedly, the gmet hod argument determines how embedded quotes within
strings are handled (e.g., escaping them).

Missing values (represented by NA in R) are addressed by the na argument. By default, R writes NA
values as the literal string "NA" in the output file. You can change this behavior by specifying na.
For instance, many databases require missing numeric values to be represented by an empty
string or a specific placeholder. Setting na="" tells R to export missing data as a blank field.
Similarly, if your receiving system uses a specific indicator for nulls, like - 999 or NULL, you can
define that using na="-999" .

Finally, the append argument is crucial for iterative processing. If you need to add new rows of data
to an existing file without overwriting the entire content, setting append=TRUE instructs write.table
to append the new data to the end of the specified file. When using append=TRUE, it is vital to set
col . names=FALSE, as you typically do not want to add duplicate header rows with every appended
batch of data. This functionality is invaluable for logging data or processing large datasets in
chunks, preventing memory overflow issues. Understanding these advanced controls ensures that
write.table can handle nearly any data export challenge.

Conclusion and Alternatives

The write.table function stands as a powerful, highly customizable tool for exporting data from the
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R programming language. Its strength lies in the precise control it offers over delimiters, quoting,

missing value representation, and metadata inclusion (row and column names). By mastering
arguments such as sep, r ow. nanes, quot e, and na, R users can guarantee that their exported files
meet the exact specifications required by external applications, ensuring seamless data
interoperability and avoiding common parsing errors.

However, for the most common export tasks, R provides convenience wrappers that simplify
syntax while setting appropriate defaults. Specifically, wite.csv() and wite.csv2() are
commonly used alternatives. write. csv() is essentially wite.table(x, sep=",", dec=".",
gnet hod="doubl e", col.nanmes=NA), and is optimized for the standard North American CSV
format, automatically suppressing row names unless otherwise specified. write. csv2() uses a
semicolon (; ) as the separator and a comma (, ) as the decimal point, accommodating European
conventions. These functions are often preferred for quick, standard exports.

For users dealing with extremely large datasets (gigabytes in size), performance becomes a major
factor. In such cases, packages optimized for speed, such as the dat a. t abl e package, offer
significantly faster alternatives. The function dat a. tabl e: : fwrite() provides a massive speed
advantage over base R's write.table, particularly when exporting millions of rows, and is often
recommended as the industry standard for high-performance data export. Nonetheless, write.table
remains the fundamental function in base R, providing robust and reliable functionality for the
majority of data export tasks.
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