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Introduction: Mastering Numerical Precision in SAS

In the realm of data analysis, managing numerical precision is paramount. SAS, as a leading
statistical software suite, provides a robust set of tools for manipulating and standardizing numeric
variables. One of the most frequently required operations is rounding, which allows analysts to
simplify displayed results, conform to reporting standards, or prepare data for specific algorithmic
requirements. Understanding the nuances of the various rounding functions available in SAS is
essential for ensuring data integrity and accuracy in final reports. This guide explores four
fundamental techniques for rounding numbers in SAS, detailing the syntax and practical
application of each method.

The decision of which rounding method to employ often depends entirely on the analytical goal.
For instance, rounding to the nearest whole number might be appropriate for counts or dollar
amounts, while rounding to specific decimal places is crucial in fields like chemistry or engineering
where precise significant figures are mandatory. Furthermore, sometimes a directional round--
always up or always down--is needed, such as when calculating inventory requirements or billing
cycles. SAS accommodates all these requirements through versatile built-in functions, primarily the
versatile ROUND function, complemented by the FLOOR and CEIL functions.

Method 1: Rounding to the Nearest Integer

The simplest and most common form of rounding involves converting a fractional number to the
nearest whole number. In SAS, this is achieved effortlessly by using the ROUND function without

specifying a rounding unit (or using a rounding unit of 1). When the decimal part is exactly 0.5,
SAS uses the standard "round half up" rule for positive numbers, moving toward positive infinity.
For negative numbers, the behavior is symmetric. This technique is invaluable when you need to
quickly discretize continuous variables or standardize measures to whole units for reporting
purposes.

The syntax for this operation is concise, typically executed within a DATA step. We use the
ROUND function and supply only the variable to be rounded as the argument. The output creates a
new variable in the dataset containing the rounded integer values. It is important to note that while
the output appears as an integer, the variable retains its numeric type unless explicitly formatted

otherwise.

The following code demonstrates how to apply the ROUND function to convert values from the
existing val ue column into the nearest whole number, saving the results in new_val ue:

data new_data;
set original_data;
new_value = round(value);
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run;

Method 2: Rounding to Specific Decimal Places

When precise control over the number of significant figures is required, the ROUND function's

second argument--the 'round-off unit'--comes into play. This powerful feature allows the user to
dictate the specific level of precision desired, making it highly flexible for scientific and financial
applications. By providing a decimal value as the second argument, we tell SAS to round the input
value to the nearest multiple of that unit. For example, using . 1 rounds to the nearest tenth (one
decimal place), . 01 rounds to the nearest hundredth (two decimal places), and so forth.

This level of granularity is particularly useful when preparing data for publication or integration with
other systems that have strict formatting requirements. Unlike simple integer rounding, which
discards all precision after the decimal point, rounding to a specific place ensures that a fixed,
desired level of precision is maintained across the dataset. Analysts must carefully select the
round-off unit to avoid introducing undue measurement error or bias into subsequent calculations.

The following code illustrates how to use the round-off unit argument to generate three different
variables, each rounded to a distinct number of decimal places:

data new_data;

set original_data;

new_valuel =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: Directional Rounding using FLOOR and CEIL Functions

In situations where standard rounding rules (rounding to the nearest value) are inappropriate, such
as calculating the number of boxes needed to pack items or determining minimum required staffing
levels, directional rounding is necessary. SAS provides the specialized functions FLOOR and CEIL
(short for Ceiling) for this purpose. These functions bypass the standard nearest-value logic and
force the number to move in a specific direction toward the next integer.

The FLOOR function always rounds the input value down to the greatest integer less than or equal

to the argument. For positive numbers, this is equivalent to truncating the decimal portion.
Conversely, the CEIL function (Ceiling) always rounds the input value up to the smallest integer
greater than or equal to the argument. These functions are critical for operations where results
must always err on the side of caution (e.g., procurement) or minimize waste (e.g., resource
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allocation).

The example below demonstrates the simultaneous application of both functions, illustrating how
they handle the same input data differently based on their inherent directional bias. This provides
two distinct integer-based representations derived from the original floating-point values:

data new_data;

set original_data;

new_valuel = floor(value); *round down to next integer*/
new_value2 = ceil(value); *round up to next integer*/
run;

Method 4: Rounding to Nearest Multiple

The versatility of the ROUND function extends beyond just decimal precision; it can also be used

to round values to the nearest multiple of any arbitrary number. By supplying a whole number
(greater than 1) as the round-off unit in the second argument, we instruct SAS to snap the input
value to the closest multiple of that integer. This is exceptionally useful in financial modeling,
economic reporting, or time series analysis where values often need to be grouped or aggregated
into standardized bins, such as rounding sales figures to the nearest thousand or time stamps to
the nearest hour.

For instance, if a dataset contains raw salary figures, rounding them to the nearest multiple of 100
simplifies the data visualization and protects respondent anonymity without losing the overall
magnitude. Similarly, in quality control, measurements might need to be reported only in multiples
of 5 to align with standard grading scales. The mechanism remains the same as rounding to
decimal places; the function determines which multiple of the specified unit is closest to the original
value.

The following example demonstrates how to leverage the ROUND function to align values to the
nearest multiples of 10 and 100, respectively, showcasing its utility for magnitude standardization:

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;
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Practical Demonstration: Setting Up the Dataset

To effectively demonstrate these four rounding techniques, we will utilize a small sample dataset
containing various floating-point numbers. This dataset, named ori gi nal _dat a, will serve as the
input for all subsequent examples, allowing us to compare the outcome of each rounding method
directly against the initial values. The creation of this dataset is typically handled using the DATA
step and DATALINES statement, providing a streamlined approach for incorporating inline data
into a SAS session.

The raw data includes both small and large numbers, as well as values positioned exactly halfway
between rounding thresholds (e.g., 0.9 and 1.61) to fully test the behavior of the different functions
under various conditions. Observing how each function handles these test cases provides clarity
regarding the implicit rules--such as the "round half up" principle--that govern the ROUND function
versus the absolute directional control offered by FLOOR and CEIL.

The following code initializes the sample data, followed by a PROC PRINT statement to display the
unrounded values for reference:

[*create dataset*/
data original_data;
input value;
datalines;

0.33

0.9

1.2593

1.61

2.89

4.3

8.8

14.4286

18.2

514

run;

[*view dataset*/
proc print data=original_data;
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Obs value
0.3300
0.9000
1.2593
1.6100
2.8900
4.3000
8.8000

14.4286

18.2000

10 | 51.4000
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Example 1: Demonstrating Rounding to the Nearest Integer

As detailed in Method 1, rounding to the nearest integer is the default behavior when using the
ROUND function without specifying the optional round-off unit argument. This operation assesses
the fractional part of each number and shifts the value to the closest whole number. For values like
0.33, which is closer to 0, the function rounds down. For values such as 0.9 or 1.61, which are
closer to the next whole number, the function rounds up. This transformation is fundamental in
statistical reporting where counts or aggregated metrics are often required to be presented as
discrete units.

The immediate output of this process highlights the efficiency of the ROUND function for quick data
standardization. Observe how values like 1.2593 round down to 1, while 1.61 rounds up to 2. This
strict adherence to the nearest value principle is key to minimizing rounding error across a large
dataset when exact half-way cases are not a concern.

The following SAS code executes the rounding operation and displays the resulting dataset,

new _dat a:

/*round to nearest integer*/
data new_data,;

set original_data;
new_value = round(value);
run;

/*view new dataset*/
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proc print data=new_data;

Obs value | new_value
1 0.3300 0
2 | 0.9000 1
3| 1.2593 1
4 | 1.6100 2
5 28900 3
6  4.3000 4
7 8.8000 9
8 144286 14
9  18.2000 18

10 | 51.4000 51

Example 2: Applying Precision Rounding to Decimal Places

When working with technical specifications or financial data, maintaining a fixed number of decimal
places is often non-negotiable. This example demonstrates the application of the ROUND function
using decimal round-off units (0.1, 0.01, and 0.001) to achieve 1, 2, and 3 decimal places of
precision, respectively. This method provides the analyst with explicit control over the truncation
point, ensuring that data presentation aligns perfectly with predefined standards.

For instance, the value 1.2593 is handled differently across the three new variables: new val uel
(rounded to 0.1) becomes 1.3; new_val ue2 (rounded to 0.01) becomes 1.26; and new _val ue3
(rounded to 0.001) becomes 1.259. This detailed control over precision is critical in research
environments where measurement error must be carefully documented and controlled.
Furthermore, the use of three separate variables in the output showcases the ease with which
multiple rounding standards can be applied simultaneously within a single DATA step execution.

The SAS code below generates a new dataset that contains the original value alongside three
versions of the value, each rounded to a different decimal precision level:

data new_data;

set original_data;

new_valuel =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;
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[*view new dataset*/
proc print data=new_data;

Obs value | new_value1 | new_value2 | new_value3
1 0.3300 0.3 0.33 0.330
2 | 0.9000 0.9 0.90 0.900
3 1.2593 1.3 1.26 1.259
4 16100 1.6 1.61 1.610
5 28900 29 2.89 2.890
6 4.3000 43 4.30 4.300
7 8.8000 8.8 8.80 8.800
8  14.4286 14.4 14.43 14.429
9  18.2000 18.2 18.20 18.200

10 | 51.4000 514 51.40 51.400

Example 3: Utilizing FLOOR and CEIL for Guaranteed Directional Outcomes

Directional rounding is essential when uncertainty must be managed conservatively. Using the
FLOOR function guarantees that the resulting integer will never exceed the original value,

effectively rounding down toward negative infinity. Conversely, the CEIL function ensures the
resulting integer is always greater than or equal to the original value, rounding up toward positive
infinity. These absolute directional properties distinguish them sharply from the standard ROUND
function, which aims for the mathematically closest integer.

Consider the value 1.2593. If using standard rounding (Example 1), it becomes 1. Using FLOOR
function, it also becomes 1. However, using CEIL function, it becomes 2. The key takeaway is that
FLOOR and CEIL completely ignore the decimal magnitude and focus solely on the direction
relative to the next integer boundary. This makes them indispensable for business logic constraints
where a partial unit must always be treated as a whole unit (CEIL) or completely disregarded
(FLOOR).

The following SAS code applies the directional rounding functions to our sample data, resulting in
two new columns that demonstrate the absolute minimum (FLOOR) and absolute maximum (CEIL)
integer boundaries for each original value:

data new_data,;
set original_data;
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new_valuel = 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;

Obs value | floor_value  ceil_value
1 0.3300 0 1
2 | 0.9000 0 1
3| 1.2593 1 2
4 | 16100 1 2
5| 28900 2 3
6 | 4.3000 4 5
7 | 8.8000 8 9
8 | 14.4286 14 15
9 | 18.2000 18 19

10 | 51.4000 51 52

Example 4. Rounding to Standard Multiples of 10 and 100

Beyond decimal precision, the ROUND function facilitates rounding to the nearest non-decimal
multiple, such as 10, 50, or 100. This application is particularly beneficial in macroeconomic
reporting or large-scale data analysis where raw figures are often too detailed for high-level
summaries. By rounding to a multiple of 10, we effectively standardize the data presentation,
making trends clearer and aggregated reports more digestible.

In this final example, we apply rounding to the nearest multiple of 10 and the nearest multiple of
100. For smaller values, like 4.3 or 8.8, rounding to the nearest 10 results in 0 or 10, respectively.
For larger values, such as 51.4, rounding to the nearest 10 yields 50, while rounding to the nearest
100 yields 100. This transformation illustrates how the round-off unit argument scales with the
magnitude of the data, providing a powerful mechanism for coarse-graining numerical information.

The following code demonstrates this advanced use of the ROUND function, creating new

variables that align the original data points to standardized multiples:

data new_data,;
set original_data;
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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;

Obs value | nearest10 @ nearest100
1 0.3300 0 0
2 | 0.9000 0 0
3 1.2593 0 0
4| 16100 0 0
5 28900 0 0
6 | 4.3000 0 0
7 | 8.8000 10 0
8 | 144286 10 0
9 | 18.2000 20 0

10 | 51.4000 50 100

Conclusion and Further Exploration

The ability to precisely control numerical representation is a cornerstone of effective data analysis
in SAS. Whether the goal is simplifying results to the nearest whole number, maintaining strict
decimal precision for scientific integrity, ensuring conservative directional rounding using FLOOR
and CEIL, or standardizing values to specific multiples, SAS provides the necessary functions to
achieve optimal data presentation and calculation accuracy. Mastery of the versatile ROUND
function, along with its specialized counterparts, is essential for any professional working
extensively with numeric data in the SAS programming language.

The tutorials linked below offer deeper insights into related data manipulation and statistical
procedures within the SAS environment, helping users expand their skill set beyond basic rounding
operations.

Additional Resources

The following tutorials explain how to perform other common tasks in SAS:
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