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The PROC FORMAT procedure in SAS is a highly versatile and foundational utility essential for

controlling data presentation and analysis. Its core purpose is to define custom formats,
establishing a clear mapping between raw data values--often cryptic numerical codes or brief
abbreviations--and more descriptive, intuitive data labels. This transformation is vital for enhancing
the readability and overall interpretability of reports, ensuring that all stakeholders can instantly
grasp the meaning hidden within complex datasets.

The effective application of PROC FORMAT is indispensable throughout the entire data pipeline,
spanning from initial data cleaning and standardization to final reporting. By translating abstract
codes into actionable categories--such as grouping continuous scores into 'High,"' ‘Medium,"' or
'Low' performance tiers--analysts can communicate complex findings in an extremely user-friendly
and actionable manner. This procedure offers the necessary flexibility to manage and report data
comprehensively, whether the task involves discretizing continuous variables or simply assigning
meaningful names to coded character inputs.

Understanding the Core Syntax of PROC FORMAT

The structure of PROC FORMAT relies on a declarative syntax that clearly defines how custom
mappings are established within the SAS environment. Every format definition block begins with
the proc format; statement, followed by one or more mandatory val ue statements containing the
specific mapping rules, and concludes with the run; statement. This rigorous structure ensures
that SAS processes, compiles, and saves the format definitions correctly so they can be
referenced later in subsequent data steps or procedures.

The val ue statement is the heart of the format definition, specifying the precise logic for data
translation. The programmer must first assign a unique, descriptive name to the custom format
(e.g., poi nt s_range). Following this format name, a series of rules associates specific data ranges
or individual values with their corresponding descriptive labels. These labels, which are typically
character strings, serve as the user-facing representation that will replace the original raw data
values in all output reports, enabling sophisticated grouping and categorization based on precise,
programmer-defined criteria.

The following example illustrates the basic syntax for defining a numeric format, categorizing raw
scores into three distinct performance tiers based on specific numerical thresholds:

proc format;

value points_range
25-high="High’
15-<25="Medium’
other ='Low’;

run;
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In the custom format named poi nts_range, three fundamental categorization rules are
established. The keyword hi gh is utilized to denote all values that are greater than or equal to the
specified lower bound (25 in this instance). Conversely, the notation < indicates "less than,"
defining an exclusive upper boundary for the range. Crucially, the powerful ot her keyword serves
as a comprehensive catch-all, guaranteeing that any numerical value not explicitly covered by the
preceding rules is automatically assigned the 'Low' label, ensuring complete and robust
categorization for all possible inputs.

Specifically, this mapping translates raw numerical scores into the following intuitive descriptive
categories, offering immediate analytical clarity:

Values equal to 25 or greater will be represented as 'High'. This range is inclusive of the value 25
and extends indefinitely to the highest possible value in the dataset.

Values between 15 (inclusive) and 25 (exclusive) will be displayed as ‘Medium’. This strictly
means that 15 is included in this tier, but any score of 25 is not.

All other values, which necessarily fall below the threshold of 15, are consistently assigned the
label 'Low’, ensuring every observation is categorized according to the defined business logic.

Preparing the Data for Custom Formatting

To effectively illustrate the practical utility and application of PROC FORMAT, we must first

establish a simulated dataset. This dataset is designed to model scoring data achieved by various
players across different teams and positions, providing a realistic context where the application of
custom formatting can dramatically enhance reporting clarity and ease of analysis. Understanding
and establishing the initial raw structure of our data is a mandatory first step before any powerful
transformations can be successfully applied.

The following DATA step snippet creates our sample dataset, which we name ny_dat a. It
meticulously defines three key variables: t eam (character), posi ti on (character), and poi nts
(numeric). The dat al i nes statement is employed here as a convenient and quick method for
facilitating in-stream data input, making it an ideal approach for constructing small, instructive
example datasets used for testing or instructional purposes.

[*create dataset*/

data my_data,;

input team $ position $ points;
datalines;

A Guard 25

A Guard 20

A Guard 30

A Forward 25
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A Forward 10
B Guard 10

B Guard 22

B Forward 30
B Forward 10
B Forward 10
B Forward 25

run;

[*view dataset*/
proc print data=my_data;

After the successful execution of the code provided above, we utilize PROC PRINT to display the
contents of the newly generated my_dat a dataset. This crucial verification step is essential as it
allows us to immediately confirm the structure of the data and observe the raw numerical values
contained within the poi nts variable before any custom formatting or data transformation is
introduced.

Obs | team | position @ points

1A Guard 25
2 A Guard 20
3 |A Guard 30
4 A Forward 25
5|A Forward 10
6 | B Guard 10
7|B Guard 22
8| B Forward 30
9| B Forward 10
10 B Forward 10
1 |B Forward 25

As clearly illustrated in the output above, the poi nt s column currently holds simple, raw numerical
scores. Our core objective now is to effectively leverage PROC FORMAT--specifically the

poi nt s_r ange format we defined--to transform these raw numbers into the previously established
descriptive categories (‘High', ‘Medium’, 'Low"). This transformation will dramatically improve the
dataset's overall utility for subsequent analysis and professional reporting.
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Example 1. Enhancing Frequency Tables for Clarity

One of the most immediate and profound benefits of using PROC FORMAT is the ability to
dramatically enhance frequency tables. When analysts are working with continuous data or data
coded using numerous distinct numerical inputs, a standard frequency distribution often lists every
unique raw value. This results in an output that can obscure critical underlying patterns and make
interpretation tedious and time-consuming. By applying a custom format, we can aggregate these
raw values into aggregated, meaningful labels, rendering the resulting frequency table far more

intuitive and analytically useful.

To highlight this significant improvement, we first generate a baseline frequency distribution for the
raw poi nt s variable utilizing PROC FREQ, intentionally omitting any custom formatting in this
initial step:

[*calculate frequency of values in points column?*/
proc freq data = my_data;

table points;
run;
The FREQ Procedure
Cumulative | Cumulative
points = Frequency | Percent  Frequency Percent
10 4 36.36 4 36.36
20 1 9.09 5 45.45
22 1 9.09 6 54.55
25 3 27.27 9 81.82
30 2 18.18 11 100.00

As clearly observable in this initial output, every individual score present in the poi nt s column is
listed separately, accompanied by its respective count and percentage. While statistically accurate,
this raw tabulation places the burden on the reader to manually aggregate or mentally calculate the
distribution across performance tiers. To address this analytical gap, we must now apply the
custom format, poi nt s_r ange, defined previously. This application groups the scores into 'High,'
'Medium,' and 'Low' categories, providing immediate and valuable analytical insight without manual
intervention.

To execute this presentation transformation, we integrate the custom format directly into the PROC
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FREQ step using the dedicated f or mat statement. This critical statement explicitly instructs SAS to
utilize the descriptive labels associated with poi nts_range. in the output, replacing the raw
numerical values when generating the frequency table. The synergy of defining the format via
PROC FORMAT and applying it via the f or mat statement results in a significantly more intuitive
and insightful report.

/*define formatting for points variable*/
proc format;

value points_range

25-high="High'

15-<25="Medium’

other ='Low";

run;

[*create frequency table for points variable, using formatting defined above*/
proc freq data = my_data;

table points;

format points points_range.;

run;
The FREQ Procedure
Cumulative | Cumulative
points | Frequency @ Percent | Frequency Percent
Low 4 36.36 4 36.36
Medium 2 18.18 6 54 55
High 5 45 .45 1 100.00

The final frequency table now clearly displays the distribution of the poi nt s variable grouped into
the descriptive labels (‘High', ‘Medium’, 'Low"). This powerful transformation shifts the table from a
raw list of counts to an immediately actionable summary of performance distribution, allowing for
swift interpretation and deep analytical insights without the necessity of manual score aggregation.

Example 2. Generating New Permanent Categorical Variables

While the primary focus of the previous example was visual presentation, PROC FORMAT
possesses the capability to permanently transform underlying data by creating entirely new
categorical variables within a dataset. This persistent transformation is crucial when the
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formatted labels are required to be stored as actual data values for subsequent advanced
operations, such as specialized merges, conditional filtering, or statistical modeling that depends
directly on the categorized data itself, rather than just a temporary visual overlay.

This permanent generation process requires combining the previously defined format with a
subsequent DATA step. Within this DATA step, we make use of the powerful PUT function. The
PUT function is explicitly designed to apply the custom format (poi nts_r ange. ) to the existing
numerical variable (poi nts) and assign the resulting character label to a brand new variable
(poi nt _range). This technique effectively converts numeric data into corresponding descriptive
character categories for permanent storage within the dataset.

The following comprehensive syntax first ensures that the poi nt s_range format is correctly
defined and then proceeds to create a new dataset, new_dat a. This new dataset includes all the
original variables from nmy_dat a plus the newly generated poi nt _range variable, which
permanently holds the categorized labels derived from the raw point scores.

/*define formatting for points variable*/
proc format;

value points_range

25-high="High'

15-<25="Medium’

other ='Low’;

run;

[*create new dataset with points_range variable*/
data new_data;

set my_data;

point_range = put(points, points_range.);

run;

[*view dataset*/
proc print data=new_data;
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Obs | team | position | points | point_range

1A Guard 25 | High
2| A Guard 20 | Medium
3| A Guard 30 | High
4 A Forward 25 | High
5 A Forward 10 | Low
6| B Guard 10 | Low
7| B Guard 22 | Medium
8 B Forward 30 | High
9 B Forward 10 | Low
10 | B Forward 10 | Low
11 B Forward 25 | High

The output generated by PROC PRINT for new_dat a unequivocally confirms the successful

creation of the poi nt _r ange variable. This new column now explicitly stores the categorical labels
(‘Low', 'Medium', or 'High') based on the defined data rules. This technique proves invaluable for
permanently transforming raw data, significantly streamlining downstream analysis, and ensuring
that categorical data is both clearly defined and reliably stored for any other necessary
applications.

Best Practices and Key Considerations for PROC FORMAT

To ensure the highly efficient, robust, and reliable use of PROC FORMAT, experienced SAS
programmers adhere to several critical best practices. Understanding these considerations is
paramount for maximizing the procedure's utility while successfully navigating common
programming challenges related to scope and format persistence.

Managing Format Persistence and Scope: By default, formats defined using PROC FORMAT
are strictly temporary, existing only within the lifespan of the current SAS session. To enable the
reuse of formats across multiple sessions, jobs, or projects, they must be saved permanently. This
crucial step is accomplished by utilizing the LI BRARY= option within the PROC FORMAT
statement, which instructs SAS to store the format catalog in a defined, permanent SAS library.
Establishing Clear Naming Conventions: Formats must be named logically and consistently to
accurately reflect their purpose. For example, adopting names such as age_group_fnt or
st at us_code immediately communicates the format's function. Clear and standardized naming
conventions drastically improve code readability, maintainability, and collaboration, especially
when working on large-scale enterprise projects.
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Addressing Overlapping Ranges: It is important to understand that SAS resolves format ranges
sequentially. If two ranges inadvertently overlap (e.g., 1- 10 and 5- 15), SAS will apply the label
from the very first rule encountered that successfully matches the data value. Therefore,
programmers must define ranges meticulously, utilizing operators like < (less than, exclusive) or -
(inclusive range) to prevent unintended or ambiguous categorization results.

Matching Format Type to Variable Type: Always ensure that the format type corresponds
precisely to the variable type to which it is being applied. Numeric variables utilize standard val ue
statements. Conversely, character variables mandate the use of the val ue $ statement to
correctly indicate a character format definition. Mismatched types will invariably result in runtime
errors or the silent failure of format application.

Debugging and Verification: After defining any complex format, thorough verification of its
operation is absolutely essential. A simple test using PROC FREQ or PROC PRINT on a sample
subset of data confirms that values are being mapped according to the intended logic. Additionally,
the FMTLI B option within PROC FORMAT is an excellent, built-in tool for listing and
troubleshooting all currently active format definitions.

By seamlessly integrating these robust practices into your daily workflow, you can fully harness the
immense potential of PROC FORMAT, thereby creating reliable, clear, and highly efficient
solutions for both complex data processing tasks and professional, high-quality reporting within the
SAS environment.

Conclusion

In conclusion, PROC FORMAT stands as an absolutely indispensable and potent tool within the

SAS programming toolkit, offering users unparalleled capability to transform raw, technical, and
often inscrutable data into meaningful, readily digestible information. Whether the core objective is
to significantly improve the visual clarity of statistical reports, such as frequency tables, or to
permanently generate new categorical variables for use in sophisticated analytical models, this
procedure provides a simple yet profoundly potent mechanism to achieve these diverse goals
effectively.

Through its straightforward, declarative syntax and broad applicability across different data types,
PROC FORMAT empowers users to dramatically improve data quality, rigorously enforce reporting
standards, and facilitate much more intuitive data exploration. By meticulously defining custom
mappings between raw values and descriptive labels, analysts ensure that their outputs are not
only statistically accurate but also highly accessible and transparent to a diverse audience,
regardless of their familiarity with the underlying structure of the raw data.

Mastering the nuances of PROC FORMAT is a vital and necessary step toward achieving true
proficiency as a SAS user, enabling the consistent production of cleaner, more professional, and
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ultimately more impactful data analyses and reports. We strongly encourage all readers to
proactively experiment with its diverse options and integrate its immense capabilities into their
routine SAS programming practice immediately.

Note: Comprehensive documentation for PROC FORMAT, including all advanced options and
statements, can be found on the official SAS website.

Additional Resources

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