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Performing rounding operations on numeric values within the SAS environment is a fundamental

data manipulation task crucial for cleaning datasets, reporting, and statistical modeling. SAS

provides a robust suite of functions designed specifically for controlling precision and presentation

of data. The primary tool for generalized rounding is the powerful ROUND() function, which offers

flexibility to adjust values based on specified decimal places, factors, or to the nearest whole

number.

However, general rounding is not the only need. For specific statistical or financial requirements,

users often need directed rounding--forcing numbers up or down regardless of the decimal value.

For these scenarios, SAS employs specialized functions. The INT() and FLOOR() functions are

typically utilized for rounding down to the nearest integer, providing the greatest integer less than

or equal to the argument. Conversely, the CEIL() function facilitates rounding up. This article

explores four essential methods for precision control, demonstrating practical applications through

detailed SAS code examples.

Understanding these distinct functions allows data analysts to maintain high data quality and

ensure that output formats meet precise reporting standards. We will detail the syntax and

operational differences between the standard ROUND() function and the integer-based functions

like FLOOR() and CEIL(), providing a complete toolkit for managing numeric values in your data

steps.

Understanding the Core SAS Rounding Functions

The core of numeric manipulation in SAS revolves around several key functions. The choice of

function depends entirely on the desired outcome: standard arithmetic rounding, or forced direction

rounding (ceiling or floor). Mastery of these distinctions is critical for accurate data transformations.

The standard ROUND() function in SAS operates similarly to traditional mathematical rounding

rules. It takes at least one argument (the value to be rounded) and optionally a second argument

(the rounding unit or factor). If the second argument is omitted, the function defaults to rounding to

the nearest whole number, which is a common requirement in data preparation when fractional

data is unnecessary.

When dealing with data preparation, it is essential to remember that SAS handles numeric values

internally with high precision. Rounding functions explicitly reduce this precision for reporting or

analysis purposes. The subsequent methods demonstrate the four most common ways to apply

these functions, moving from simple integer rounding to complex factor-based rounding.

The following detailed methods illustrate how to achieve various precision goals when rounding

numeric data in a SAS data step:
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Method 1: Rounding to Nearest Integer

The most basic and frequently used application of the ROUND() function is converting a fractional

number into its closest whole number equivalent. This is achieved by simply providing the numeric

variable as the sole argument to the function. SAS automatically determines the nearest integer

based on standard arithmetic rules: values ending in .5 or greater are rounded up, while values

less than .5 are rounded down.

This method is highly effective for simplifying metrics where decimal precision is irrelevant or

distracting, such as counting objects, people, or transactions where only whole units are

meaningful. When implementing this in a SAS data step, you create a new variable to hold the

rounded result, ensuring the original data remains intact, which is best practice for data integrity

and reproducibility.

The general syntax for this operation requires referencing an existing dataset (original_data) and

creating a new one (new_data) where the transformation occurs. The absence of the second

argument in the ROUND(value) call signifies the default action of rounding to the nearest one (i.e.,

the nearest integer).

data new_data;

set original_data;

new_value = round(value);

run;

Method 2: Precision Rounding to Specific Decimal Places

When performing statistical analysis or preparing financial reports, maintaining control over the

exact number of decimal places is often mandatory. The ROUND() function accommodates this

need by accepting a second argument, known as the rounding unit or factor. This factor dictates

the level of precision to which the numeric values are adjusted.

To round to a specific decimal place, the rounding unit should be expressed as a power of 10 that

corresponds to that decimal position. For example, to round to one decimal place, the rounding unit

is 0.1; for two decimal places, it is 0.01; and for three decimal places, it is 0.001. Using this method

allows analysts to standardize data outputs, making comparison and reporting much cleaner and

more professional.

In the following SAS implementation, we demonstrate how to create three distinct variables within

the same data step, each representing a different level of decimal precision (one, two, and three

decimal places). This showcases the flexibility of the ROUND() function when applied with different
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rounding units.

data new_data;

set original_data;

new_value1 = round(value, .1); /*round to 1 decimal place*/

new_value2 = round(value, .01); /*round to 2 decimal places*/

new_value3 = round(value, .001); /*round to 3 decimal places*/

run;

Method 3: Directed Rounding Using FLOOR() and CEIL()

Standard rounding (Method 1) follows mathematical rules, but sometimes a directional adjustment

is required, regardless of the value's fractional component. This is often necessary in inventory

management, allocation systems, or taxation calculations where values must always be rounded

up (ceiling) or always rounded down (floor).

The FLOOR() function calculates the greatest integer that is less than or equal to the argument.

Essentially, it always rounds the numeric values down toward negative infinity. For positive

numbers, this simply truncates the decimal part. The CEIL() function (short for ceiling) performs the

opposite action, calculating the smallest integer that is greater than or equal to the argument,

thereby rounding up toward positive infinity.

It is important to note the distinction between INT() and FLOOR(). While for positive numbers they

often yield the same result, INT() rounds toward zero (truncation), whereas FLOOR() rounds

toward negative infinity. For data analysis focused solely on non-negative values, the difference is

negligible, but for complex datasets containing negative numbers, using FLOOR() and CEIL()

provides absolute directional control.

data new_data;

set original_data;

new_value1 = floor(value); /*round down to next integer*/

new_value2 = ceil(value); /*round up to next integer*/

run;

Method 4: Rounding to Nearest Multiple

A highly versatile application of the ROUND() function is its ability to round a number to the nearest

multiple of a specified factor. This is achieved by setting the second argument not as a decimal

place indicator (like 0.1 or 0.01), but as the desired multiple itself (e.g., 5, 10, 100). This

functionality is invaluable in scenarios such as binning data, standardizing measurement scales, or
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aggregating financial figures.

For instance, if analyzing sales data and aiming to group prices into the nearest $10 increment,

setting the rounding factor to 10 will automatically adjust all prices accordingly. A value of 51.4 will

be rounded to 50, whereas 58.8 will be rounded to 60. This powerful feature simplifies data

categorization without requiring complex conditional logic (like IF-THEN statements) within the

SAS data step.

The mechanics behind this involve SAS calculating which multiple of the specified factor is closest

to the input value. When the input value is exactly halfway between two multiples, SAS typically

rounds away from zero. By applying this method, data transformation is highly efficient, especially

when dealing with large volumes of numeric values that need systematic adjustment to a common

scale.

data new_data;

set original_data;

new_value1 = round(value, 10); /*round to nearest multiple of 10*/

new_value2 = round(value, 100); /*round to nearest multiple of 100*/

run;

Setting Up the Sample Data in SAS

To provide clear illustrations of the four rounding methods described above, we first need to

establish a sample dataset containing various numeric values with differing levels of precision. This

raw data will serve as the input for all subsequent transformations. We use a standard SAS DATA

step combined with DATALINES to quickly input the values.

The structure of the data step involves defining a dataset named original_data and specifying

that it contains a single variable called value. The use of DATALINES makes the dataset creation

process self-contained and easy to replicate. After creating the dataset, the PROC PRINT procedure

is used to display the raw input data, confirming its structure before any manipulation occurs.

This dataset includes examples of numbers close to 0.5 (e.g., 1.61), numbers with high precision

(e.g., 1.2593), and larger numbers (e.g., 51.4), ensuring that all four rounding functions are

adequately tested across different scenarios.

/*create dataset*/

data original_data;

input value;

datalines;

0.33
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0.9

1.2593

1.61

2.89

4.3

8.8

14.4286

18.2

51.4

;

run;

/*view dataset*/

proc print data=original_data;

Example 1: Rounding to the Nearest Integer in Practice

This example applies Method 1 to the sample data, rounding every value to the nearest integer

using the default behavior of the ROUND() function. Observe how values like 0.33 round down to

0, while 0.9 rounds up to 1, demonstrating the standard mathematical rules of rounding.

The code is clean and efficient, creating a new variable named new_value that holds the rounded

result. When executing this code, pay close attention to the input value 1.61, which successfully

rounds up to 2, and 4.3, which rounds down to 4. This technique is indispensable for generating
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aggregate counts from fractional data.

The PROC PRINT statement immediately follows the data step to visualize the effect of the rounding

operation, comparing the original value variable with the newly created new_value variable,

validating the success of the transformation.

/*round to nearest integer*/

data new_data;

set original_data;

new_value = round(value);

run;

/*view new dataset*/

proc print data=new_data;

Example 2: Controlling Precision with Specific Decimal Places

Building on the flexibility of the ROUND() function, Example 2 demonstrates how to precisely

control output format by rounding to one, two, or three decimal places simultaneously within a

single data step. This is essential when outputs must adhere to strict formatting standards, such as

those common in scientific publications or financial auditing.

Note how the input value 14.4286 is affected by the different rounding units: new_value1 (rounded

to 0.1) becomes 14.4, new_value2 (rounded to 0.01) becomes 14.43, and new_value3 (rounded

to 0.001) becomes 14.429. This systematic reduction in precision highlights the importance of

selecting the correct rounding unit.
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Analysts should always use the smallest necessary rounding unit to maintain maximal fidelity while

meeting reporting requirements. Over-rounding can lead to a loss of valuable information, while

under-rounding might clutter reports. This example provides a clear visual guide on how to strike

that balance using the second argument of the ROUND() function.

data new_data;

set original_data;

new_value1 = round(value, .1); /*round to 1 decimal place*/

new_value2 = round(value, .01); /*round to 2 decimal places*/

new_value3 = round(value, .001); /*round to 3 decimal places*/

run;

/*view new dataset*/

proc print data=new_data;

Example 3: Demonstrating Directed Rounding (Floor and Ceiling)

This example brings Method 3 to life, illustrating the strict directional control provided by the

FLOOR() and CEIL() functions. Unlike standard rounding, these functions ignore the magnitude of

the fractional part and simply force the number to the next lower or next higher integer,

respectively.

Consider the value 2.89. Standard rounding would make it 3.0. However, new_value1 using

FLOOR() forces it down to 2, while new_value2 using CEIL() forces it up to 3. Similarly, 4.3 rounds

down to 4 with FLOOR() and up to 5 with CEIL(). This directional approach is vital for calculations

ARABPSYCHOLOGY.C
OM

https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsref/p11s05nrgz29an0n161g3g5mxt7.htm
https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsref/p125j43t479q9an0n161g3g58x29.htm
https://en.wikipedia.org/wiki/Rounding
https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsref/p125j43t479q9an0n161g3g58x29.htm
https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsref/p125j43t479q9an0n161g3g58x29.htm
https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsref/p125j43t479q9an0n161g3g58x29.htm
https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsref/p125j43t479q9an0n161g3g58x29.htm
https://scales.arabpsychology.com/?p=103138
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Round Numbers in SAS Using 4 Simple Examples 9

PSYCHOLOGICAL SCALES scales.arabpsychology.com

where underestimation (floor) or overestimation (ceiling) is required by business logic, such as

determining capacity or minimum required units.

The code clearly separates the two operations, allowing for easy comparison. By observing the

output, one can quickly grasp how directional rounding differs fundamentally from traditional

arithmetic rounding techniques applied to numeric values.

data new_data;

set original_data;

new_value1 = floor(value); /*round down to next integer*/

new_value2 = ceil(value); /*round up to next integer*/

run;

/*view new dataset*/

proc print data=new_data;

Example 4: Rounding to the Nearest Factor (Multiple)

The final example showcases the powerful use of the ROUND() function to round values to the

nearest multiple of 10 and 100. This highly customized approach is frequently used in econometric

modeling or financial data aggregation to reduce the variability of data points and simplify large

datasets into understandable bins.

By setting the rounding factor to 10, observe how 51.4 and 4.3 both round down to 50 and 0

(nearest multiples of 10), respectively. When the rounding factor is 100, the effect is even more

pronounced: most of our sample values round down to 0, demonstrating that the distance rule
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applies for determining the closest multiple.

The output table clearly demonstrates how different rounding factors drastically alter the resultant

numeric values, underscoring the power and precision offered by this feature of SAS data

manipulation.

data new_data;

set original_data;

nearest10 = round(value, 10); /*round to nearest multiple of 10*/

nearest100 = round(value, 100); /*round to nearest multiple of 100*/

run;

/*view new dataset*/

proc print data=new_data;

Conclusion and Related SAS Data Tasks

The ability to accurately and systematically round numeric values is indispensable for any user

working extensively with SAS. Whether the goal is simplifying data for presentation, ensuring

consistency in financial models, or performing specialized data binning, SAS offers a complete set

of functions--primarily ROUND(), FLOOR(), and CEIL()--to meet these needs.

By mastering the four methods demonstrated--rounding to the nearest integer, controlling decimal

precision, forcing direction (floor/ceiling), and rounding to factors--analysts can ensure that their

data transformations are robust and aligned with mathematical and business requirements. Always

remember to validate the output using PROC PRINT or other visualization tools to confirm the
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intended rounding behavior has been achieved, especially when using complex rounding factors.

If you are interested in expanding your knowledge of data manipulation within the SAS

environment, the following related tutorials explain how to perform other common data cleaning

and transformation tasks:

How to Calculate Summary Statistics using PROC MEANS.

Efficiently Handling Missing Values in SAS Datasets.

Converting Data Types (Numeric to Character) in SAS.

Implementing Conditional Logic using IF-THEN Statements.

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Rounding
https://www.sas.com/en_us/software/sas9.html
https://scales.arabpsychology.com/?p=103138
https://scales.arabpsychology.com
https://scales.arabpsychology.com

