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When performing calculations involving numbers that are either extremely large or exceptionally

small, the R statistical environment defaults to displaying results using scientific notation. Although

this approach saves screen space and ensures clarity for the magnitude of the number, analysts

often require the full numerical representation for reporting, auditing, or integration with external

systems. To address this need, R provides flexible mechanisms to control how numbers are

displayed. We will explore two effective methods for disabling scientific notation output.

The following two methods offer distinct scopes for controlling numerical output:

Method 1: Turn off scientific notation as a global setting. This configuration utilizes the internal

options function to affect all subsequent numerical outputs in the current R session.

Method 2: Turn off scientific notation for one variable. This method employs a dedicated

formatting function, allowing precise control over the display of individual variables without affecting

the broader session settings.

The options() function is central to the global control method, specifically leveraging the scipen

parameter. Setting this parameter to a large positive integer effectively prevents the use of

exponential notation.

options(scipen=999)

Conversely, when only a temporary or variable-specific change is required, the format() function

offers an immediate solution, allowing the user to specify that the output should not utilize scientific

notation.

format(x, scientific = F)

The detailed examples below illustrate how to implement and manage each of these crucial

configuration techniques in a practical R programming environment.

Method 1: Disabling Scientific Notation as a Global Setting

The most comprehensive way to ensure that all numerical outputs in your current R session are

displayed in standard decimal format is by manipulating the global display options. This is achieved

by adjusting the scipen parameter within the primary options() function. The term scipen stands for

'scientific penalty,' and it controls the penalty applied when deciding whether to use fixed or

exponential notation for printing numbers. A higher penalty encourages the use of fixed notation

(standard decimal format) even for very large numbers.

Consider a standard calculation involving large integers. By default, R automatically switches to

scientific notation when the number of digits exceeds a certain threshold (typically around seven).
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For instance, if we calculate the product of two large numbers without modifying the display

settings, the output will immediately utilize the compressed exponential format:

# Perform multiplication of two large integers

x <- 9999999 * 12345

# View the resulting variable 'x'

x

1.2345e+11

As expected, the result, which is 123,449,987,655, is displayed in scientific notation (1.2345e+11)

because of the sheer magnitude of the value. This default behavior is typical for computational

environments designed to handle vast datasets efficiently.

Implementing the Global Scientific Penalty (scipen)

To override this default behavior and force R to display the full number, we must set a high value

for the scipen parameter using the options() function. A value such as 999 is commonly used as it

is sufficiently large to prevent scientific output for virtually any number encountered in typical data

analysis tasks. This change constitutes a global setting, meaning that all subsequent numerical

outputs in the current R session will respect this new display preference.

The following code sequence demonstrates applying this global change and then recalculating the

product. Note the significant difference in the output format after the options(scipen=999)

command is executed, ensuring the entire number is visible.

# Turn off scientific notation globally for all subsequent variables

options(scipen=999)

# Perform the multiplication again

x <- 9999999 * 12345

# View results in the new, non-scientific format

x

123449987655

Crucially, the entire number, 123,449,987,655, is now displayed in its complete decimal form. This

confirms that the global display setting has been successfully modified. This approach is highly

effective when working on projects where full numeric precision visibility is required consistently
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across numerous variables and calculations, preventing the need for repetitive formatting

commands.

Resetting the Global Display Options

It is important to remember that setting a global option persists throughout the current R session

unless explicitly changed. If you need to revert to R's default behavior--where scientific notation is

used for large numbers--you must reset the scipen parameter back to its default value. The default

setting for scipen is 0.

Resetting the penalty back to 0 is straightforward and utilizes the same options() function. This

action immediately restores the system's propensity to display numbers using exponential notation

whenever they exceed the internal threshold. Understanding how to toggle this setting allows for

efficient switching between display modes based on the specific requirements of the ongoing

analysis or presentation task.

The following sequence demonstrates how to reset the global setting and confirms that the variable

x reverts to being displayed in scientific notation. This is a critical step to ensure that subsequent

sessions or scripts relying on default R behavior execute as expected.

# Turn scientific notation back on by resetting the scipen parameter

options(scipen=0)

# Perform the multiplication again

x <- 9999999 * 12345

# View results, which should now be in scientific notation

x

1.2345e+11

Method 2: Turning Off Scientific Notation for One Variable Using format()

In scenarios where you only need to display a single variable or output vector without scientific

notation, modifying the global settings might be excessive. For such cases, the format() function

provides a powerful and localized solution. The format() function is designed to convert R objects

to character strings, allowing precise control over how numerical values are represented, including

options for padding, justification, and, most relevant here, the use of exponential notation.

To specifically disable scientific notation for a variable x, we call format(x, scientific = F). Setting

the scientific argument to F (or FALSE) instructs R to display the number in fixed-point format. It is
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important to note that because format() returns a character string, the resulting output is no longer

a numeric object, which may impact subsequent calculations if not handled correctly.

The example below illustrates the application of the format() function to variable x, while a second

variable y, calculated immediately after, retains the default scientific notation display because the

global setting remains unchanged (assuming scipen=0 is still in effect):

# Perform multiplication for variable x

x <- 9999999 * 12345

# Display results for x, explicitly turning off scientific notation

format(x, scientific = F)

"123449987655"

# Perform a second multiplication for variable y

y <- 9999999 * 999999

# View results for y (reverts to default scientific notation)

y

9.999989e+12

Observe that only the output for x displays the full number, enclosed in quotation marks, indicating

its conversion to a character string via format(). Variable y, which was not subjected to the

formatting function, still appears in exponential notation (9.999989e+12). This clearly demonstrates

the highly localized effect of Method 2, making it ideal for targeted output formatting without

disrupting the overall session environment.

Summary of Key Differences and Best Practices

Choosing between the two methods depends entirely on the scope of the required change. If the

intention is to completely disable exponential output for all numerical results--such as when

preparing a script for final presentation or debugging numerical stability across many steps--then

setting the global setting using options(scipen=999) is the most efficient and least cumbersome

approach. This method alters the internal mechanism R uses for printing, ensuring consistency

throughout the working session.

Conversely, if the goal is only to format a single data point or a specific vector for immediate

display or output to a file, the format() function is preferable. It offers precision control without the

side effect of modifying the session-wide environment. Analysts must be mindful that format()

converts the numeric value to a character string, which may necessitate conversion back to
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numeric type if further arithmetic operations are planned on the formatted output. It is generally

recommended to only use format() immediately before displaying or exporting data.

In summary, mastering these two functions allows R users complete control over how numerical

data are presented, balancing the need for computational efficiency (using scientific notation) with

the demand for human readability (using fixed decimal notation).

Additional Resources for R Operations

For those seeking to expand their proficiency in numerical manipulation and data management

within the R environment, the following topics provide essential supplementary information:

https://stat.ethz.ch/R-manual/R-devel/library/base/html/format.html
https://en.wikipedia.org/wiki/Scientific_notation
https://statistics.arabpsychology.com/?p=9157
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

