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One of the most essential tasks in data manipulation and preparation within the SAS environment
is the precise management of variable data types. Data analysts frequently encounter situations
requiring the conversion of a humeric variable--typically used for calculations--into a character

variable, which is treated as text. This conversion is vital for operations such as merging datasets
with mismatched keys, generating standardized reports, or fulfilling specific function input
requirements. In SAS, this critical transformation is efficiently executed using the put() function.

The put() function serves as the bridge between numeric representation and textual
representation. It accepts the numeric input variable and applies a user-specified SAS format to
structure the output as a character string. This mechanism is indispensable when raw numeric
values must retain specific visual properties, like leading zeros or fixed lengths, which are
impossible to preserve in standard numeric formats. The fundamental syntax employed within the
SAS Data Step is straightforward:

character_var = put(numeric_var, 8.);

The format modifier (e.g., 8. in the example above) defines both the maximum length and the
desired appearance of the resulting character output. The detailed steps that follow provide a
comprehensive, practical guide on how to implement and verify this function within a working SAS
environment, ensuring successful data type transformation for subsequent analysis.

Note on Reverse Conversion: For users needing to perform the inverse operation--converting a
character variable back into a numeric type--the input() function is the appropriate tool, utilizing
informats rather than formats.

The Strategic Necessity of Numeric-to-Character Conversion

Effective data analysis often requires variables to be manipulated beyond their initial intrinsic data
type definition. By definition, a numeric variable is optimized exclusively for mathematical
calculations, while a character variable is fundamentally treated as an immutable text string. The
necessity for conversion arises in several common data preparation scenarios where numeric data
must adopt string properties.

One primary driver for this conversion is ensuring data integrity and structure consistency across
different systems. When preparing data for export to external systems, databases, or APls, specific
fields might be categorically required to be stored as strings, irrespective of whether they contain
purely numeric content, such as identifiers or codes. Furthermore, conversion allows for advanced
formatting that is otherwise unavailable for numeric types. For instance, if an analyst needs to
display the number 5 as 0005 to maintain a fixed-width code structure, this formatting is only
achievable by converting the value into a character variable first.
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The put() function is the gateway to these structural adjustments, enabling data analysts to
maintain the integrity of the information while ensuring it rigorously conforms to specified structural
or reporting specifications. This conversion capability is foundational when dealing with mixed data
requirements, such as when combining a numeric ID with a text prefix--an operation known as
concatenation.

Data Concatenation: Essential when numeric identifiers (like sequence numbers or product
codes) must be seamlessly combined or merged with textual labels or prefixes.

Fixed Formatting: Required when the variable must adhere to fixed display constraints, such as
preserving leading zeros or ensuring a consistent field length, a feature inherent only to character
strings.

System Compatibility: Necessary when preparing data for input into external environments (e.g.,
non-SAS systems) that strictly mandate certain fields be designated as character strings.

Setting the Stage: Creating the Initial SAS Dataset

To demonstrate the practical application of the put() function, we must first establish a
representative sample dataset. We initiate this process by creating a new dataset named
ori gi nal _dat a within the SAS Data Step. This simulated dataset tracks basic sales figures over a

short ten-day period. Both variables, day (the sequence index) and sal es (the recorded amount),
are implicitly defined as numeric variables upon creation.

The raw data records are entered directly into the SAS environment using the DATALINES
statement, a convenient method for quickly populating a small dataset for demonstration purposes.
The structure below illustrates the setup of the dataset and its immediate verification:

[*create dataset: 'day’ and 'sales' are numeric by default
data original_data;
input day sales;
datalines;
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run;
[*view the newly created dataset*/

proc print data=original_data;

Execution of PROC PRINT confirms that the data has been successfully loaded and structured,
providing the initial baseline data structure before any transformation operations are applied.

Obs day | sales
1] 1 7
2|2 12
34| 3 15
4 | 4 14
S5M 5 13
6 | 6 "
77 10
8|8 16
gyl -9 18

10 | 10 24

Verifying Initial Data Types using PROC CONTENTS

Before initiating any data transformation, it is standard professional practice to confirm the current
data type definitions. This step ensures that we are starting from the expected state. We use
PROC CONTENTS, the primary SAS procedure for displaying the metadata--including variable

names, types, and lengths--for all variables residing within a specified dataset.

By applying the procedure to our initial dataset, ori gi nal _dat a, we can inspect the current
classifications of the day and sal es variables:

/*display data type for each variable*/
proc contents data=original_data;

The resulting output clearly validates that both day and sales are designated with the Type: Num,
confirming they are stored as numeric variables. This verification step is critical, as it confirms the
exact starting condition required for our successful numeric-to-character conversion task.
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Alphabetic List of Variables and Attributes

# | Variable Type Len
1 | day Num 8
2 | sales Num 8

Implementing the Conversion using the PUT Function

To execute the conversion of the numeric day variable, we proceed by creating a subsequent
dataset, provisionally named new_dat a. This transformation is carried out entirely within the Data
Step, where we iterate through the observations inherited from ori gi nal _dat a and apply the core
transformation function. The statement used to perform the conversion is simple yet powerful:
char _day = put(day, 8.);.

This instruction creates a new variable, char _day, which is automatically assigned the character
type. The standard numeric format 8. specifies that SAS should convert the numeric value into a
string with a maximum reserved length of eight positions. Following the creation of the new
character variable, we employ the drop statement. The purpose of drop is to exclude the original,
redundant numeric day variable from the final new_dat a dataset, thus ensuring a streamlined and
clean data structure containing only the transformed variable and the original sal es variable.

/*create new dataset where 'day' is character*/
data new_data;

set original_data;

char_day = put(day, 8.);

drop day;

run;

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

The output generated by the subsequent PROC PRINT step visually confirms the successful
execution of the transformation, showing the new char _day variable in the place of the original
numeric field. Notice that SAS automatically right-justifies numeric data when displayed as a
character type unless a specific format dictates otherwise.

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://support.sas.com/rnd/base/datastep/
https://support.sas.com/rnd/base/datastep/
https://support.sas.com/documentation/cdl/en/proc/68297/HTML/default/viewer.htm#n1w000072z9b9vn00000.htm
https://statistics.arabpsychology.com/?p=7495
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learn How to Convert Numeric Variables to Character Variables in SAS
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Confirmation of Data Type Change

The final, crucial step in this data transformation workflow is the definitive confirmation that the
newly created variable, char _day, has been correctly registered by SAS as a character variable.

Relying solely on the visual output of PROC PRINT can be misleading, so a metadata check is
necessary to confirm the underlying data structure.

We execute PROC CONTENTS one final time, directing it specifically at the new_dat a dataset:

/*display data type for each variable in new dataset*/
proc contents data=new_data,;

The resulting metadata listing provides irrefutable evidence: char_day is now formally designated
as a Character variable (Type: Char), and its length is recorded as 8, perfectly aligning with the
format width (8. ) specified in the put() function call. This successful and verified conversion now
permits the variable to be used confidently in any character-only operation, such as concatenation,
string comparisons, or specific external reporting requirements.

Alphabetic List of Variables and Attributes

# Variable Type Len
2 | char_day Char 8
1  sales Num 8
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Essential Best Practices for the PUT Function

While the put() function offers a straightforward solution for data type conversion, adhering to
established best practices is crucial for ensuring that the results are reliable, predictable, and free
from unintended data loss or truncation. Careful format selection and variable management are
key considerations for any SAS programmer utilizing this function extensively in production
environments.

Adequate Format Selection: It is imperative to always select a SAS format width that is
sufficiently large to accommodate the largest possible numeric value, including any decimal places,
commas, or signs. If the specified format is too narrow (e.g., using 3. for the number 1000), SAS
will truncate the numeric value upon conversion, leading to data corruption or unexpected output.
Handling Specialized Formatting Needs: If the goal of the conversion is not merely to change
the type but to introduce specific visual elements--such as currency symbols, percentage signs, or
explicit leading zeros--analysts must utilize the corresponding specialized SAS formats. For
example, use the zw. format specifically for adding leading zeros, or COMMAw. d for inserting
commas, instead of relying on a generic humeric format like w. .

Source Variable Preservation: If there is any possibility that the original numeric variable may be

required later in the SAS Data Step for subsequent mathematical calculations or auditing

purposes, avoid using the drop statement. A safer practice is to either keep both the original
numeric variable and the new character variable, or rename the original variable explicitly to avoid
confusion.

Mastering the efficient and correct use of the put() function is recognized as a foundational skill for
any SAS professional actively engaged in data cleaning, validation, and preparation workflows.

Further Resources for Advanced Data Management in SAS

Building upon the fundamental techniques of numeric-to-character conversion, deepening your
knowledge of variable manipulation in the SAS environment will unlock more sophisticated data
handling capabilities. For those looking to advance their data preparation skills, the following topics
are highly recommended areas of study:

Utilizing the input() function and the concept of informats for the reverse process: character-to-
numeric conversions.

Exploring the extensive catalog of SAS formats and informats available for specialized data
representation, including date, time, and customized user-defined formats.

Understanding the critical differences between defining temporary formats (for display only) and
permanent formats (stored in format libraries) within SAS libraries.

These concepts expand significantly on the basic conversion techniques demonstrated here and
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are essential for robust, enterprise-level data processing.
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