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Understanding Time Value Representation in SAS

When statistical professionals engage with temporal data within the SAS system, it is
fundamentally critical to possess a clear understanding of how time values are internally
represented and managed. Unlike many other environments that might store time merely as a
sequence of text characters, SAS encodes time information using a highly structured numeric
format. This approach is essential because it facilitates robust manipulation, calculation, and the
application of diverse formatting capabilities necessary for complex analysis. For instance,
consider a variable labeled duration, which quantifies a time span such as 7:30:00. This value
precisely denotes seven hours, thirty minutes, and zero seconds. The manner in which this
underlying numeric value is rendered for presentation to an end user or integrated into a report is
entirely contingent upon the specific SAS format that is rigorously applied during the data step or
reporting procedure.

The inherent flexibility of the SAS programming language empowers analysts to seamlessly
convert raw, numeric time data into dozens of distinct presentation formats. These formats are
designed to satisfy a wide array of analytical and reporting requirements, whether the goal is to
display elapsed time with minute precision, adhere to the conventional HH:MM:SS standard, or
convert the duration into decimal hours for simplified mathematical computation. Mastering these
formatting utilities is not merely a convenience; it constitutes an essential skill set for achieving
clear data presentation, ensuring the visual coherence of reports, and guaranteeing the accuracy
of all time-based computations. The following sections will meticulously outline the foundational
functions and specialized formats available within SAS for transforming raw duration values--which
are stored as seconds--into meaningful, human-readable representations that resonate with
stakeholders and meet stringent reporting standards.

A common mistake for new users is confusing the internal numeric storage of time with its external
formatted appearance. It is imperative to remember that applying a format does not change the
underlying numeric value stored in the variable; it only alters the way that value is displayed. This
distinction is paramount for maintaining data integrity during subsequent calculations, as SAS will
always use the raw, numeric seconds count for arithmetic operations, regardless of the format
applied for visual output.

Core Functions for Manipulating SAS Time Values

To correctly format a raw time measurement that is stored numerically within a SAS dataset,
programmers typically rely on one of two primary mechanisms: employing the versatile PUT
function in conjunction with specific time formats, or utilizing specialized functions designed to
extract individual components of the time variable (such as hour, minute, or second). The PUT
function is arguably the most instrumental tool in this process, responsible for converting a numeric
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value--like the raw time value measured in seconds--into a character string according to a user-
specified format template. This crucial conversion step is indispensable when preparing temporal
data for final output, generating reports, or merging different temporal data types where a
standardized character representation is required.

The array of functions and formats demonstrated below illustrates the methodology for achieving
distinct display outcomes from the exact same underlying numeric time value. Each method serves
a unique and targeted purpose, ranging from presenting the complete, structured time (hours,
minutes, and seconds) to isolating specific, smaller components for focused analysis.
Understanding the nuances between these tools allows analysts to tailor their output precisely to
the demands of their analytical task, ensuring clarity and precision in every reporting scenario.

PUT(duration, time8.) - This standard format transforms the numeric duration into the universally
recognized HH:MM:SS structure. The '8 specifies a total field width of 8 characters, which includes
the necessary separators (colons). This format is the definitive choice for providing precise, full-
time displays in a character format.

Example Output: 7:30:00.

PUT(duration, hhmm.) - This format offers a concise representation by displaying only the hours
and minutes components, effectively omitting the seconds. This simplified display is frequently
preferred in executive reporting or summary tables where millisecond or second-level precision
would constitute unnecessary detail.

Example Output: 7:30.

PUT(duration, hours5.2) - This highly versatile format is dedicated to displaying time duration in
decimal hours. The specification 5.2 dictates a total field width of 5 characters, with precisely 2
digits reserved for the decimal component. This conversion is exceptionally valuable for
mathematical operations, comparisons, or regressions that require a simple, continuous numeric
representation of the time duration rather than a segmented time structure.

Example Output: 7.50 (This accurately reflects that 30 minutes constitutes 0.5 of an hour).

hour(duration) - This specialized function is used to specifically extract and return only the integer
value that represents the hour component of the time variable.

Example Output: 7

minute(duration) - Similar to the hour function, this command extracts and returns the discrete
integer value corresponding to the minute component of the temporal variable.
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Example Output: 30.

second(duration) - This function isolates and returns the integer value representing the seconds
component of the time variable.

Example Output: 0.

Achieving success in time data manipulation within SAS hinges upon understanding the
fundamental distinction between the PUT function--which converts a numeric value to a formatted
character string--and the dedicated time extraction functions (such as HOUR, MINUTE, and
SECOND), which return specific numeric integers. The former is used for visual formatting, while
the latter is used for component isolation and calculation. The subsequent illustrative example
demonstrates how to strategically apply these commands in a practical, real-world context
involving the tracking and analysis of athlete performance data.

Example: Displaying Time Formats in a SAS Dataset

To provide a comprehensive and practical demonstration of these formatting techniques, we will
establish a scenario focused on monitoring the performance duration of several competitive
athletes. Our first step involves constructing a rudimentary SAS dataset containing a unique athlete
identifier and the precise time it took each individual to successfully complete a standardized task.
A crucial technical consideration when reading raw time inputs is the necessity of informing SAS
about the expected structure of the incoming data. We achieve this by utilizing the TIMES. informat
within the data step's input statement. This ensures that the character time values (e.g., '04:15:00)
are correctly interpreted and converted into the internal numeric SAS time representation,
specifically calculated as the number of seconds elapsed since midnight.

The following code snippet is responsible for creating the initial dataset, which we have named
my_dat a. This dataset meticulously records the completion duration for six distinct athletes. It is
vital to observe the precise application of the TI ME8. informat in the i nput statement. This
instruction explicitly directs SAS on how to accurately interpret the character data provided in the
datalines and subsequently store that information as a raw numeric time value. This numeric value
is fundamentally the total number of seconds that have passed since the beginning of the day
(00:00:00).

[*create dataset*/

data my_data,;

input athlete $ duration time8.;
datalines;

A 04:15:00

B 10:09:15
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C 7:30:00

D 18:55:00
E 14:23:59
F 23:45:10

run;

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

When this initial dataset is displayed utilizing the standard proc pri nt procedure, the output often
presents the time values in their raw numeric format--that is, the total number of seconds--or
potentially in a default format determined by the specific configurations of the SAS environment.
This raw representation, while mathematically accurate, is rarely intuitive for human interpretation.
The visual representation below clearly illustrates this default display for the dur ati on variable
immediately following the initial data step execution, highlighting the necessity of applying explicit
formats for clarity.

Obs | athlete | duration

1 A 15300
2|B 36555
3|C 27000
4D 68100
5| E 51839
6 | F 85510

The Core Mechanism: How SAS Stores Time

A fundamental and immutable principle of SAS programming dictates that time values are stored
internally as a single, continuous numeric variable representing the total number of seconds that
have elapsed since the preceding midnight (00:00:00). This sophisticated numeric storage
mechanism is not arbitrary; it is intentionally designed to ensure that time can be rigorously treated
as a continuous variable, thereby allowing for direct and efficient arithmetic calculations. Such
calculations--including subtraction to find duration differences, or averaging performance times--
would be practically impossible or highly complex if time were stored merely as an unstructured
character string (e.g., 'HH:MM:SS"). For example, the duration '04:15:00" (which is 4 hours, 15
minutes, and 0 seconds) is precisely stored as the integer 15,300 seconds (derived from the
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calculation: 4 hours * 3600 seconds/hour + 15 minutes * 60 seconds/minute).

This specialized numeric representation is absolutely critical for conducting advanced time-series
analysis, calculating precise time differences, and performing duration calculations across large
datasets. The potential range of standard SAS time values extends from O (representing midnight)
up to 86,399.999... seconds, given the fixed maximum of 86,400 seconds in one complete day.
Grasping this underlying storage format is essential because it immediately clarifies why analysts
must consistently employ specific functions and formats to display the data in a visually coherent
and meaningful manner, rather than relying on the default output of the raw second count.

To convert these raw numeric values into the various presentation formats detailed earlier in this
discussion, we must execute a subsequent data step. In this new processing stage, we
systematically apply the PUT function, or alternatively, the component extraction functions, to
generate a series of derived variables. Each of these new variables will display the original numeric
durati on in a distinct, user-defined way. This structured process ensures that the integrity of the
original numeric duration variable is maintained while simultaneously generating multiple
reformatted versions specifically tailored for diverse reporting and visualization requirements.

[*create new dataset with duration printed in various time formats*/
data new_data;

set my_data;

duration_time8 = put(duration, time8.);

duration_hhmm = put(duration, hhmm.);

duration_hour52 = put(duration, hour5.2);

duration_hour = hour(duration);

duration_minute = minute(duration);

duration_second = second(duration);

run;

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

Interpreting the Results of Time Formatting

The execution of the preceding SAS code successfully generates the new dataset, designated as
new_dat a. This resulting dataset thoughtfully incorporates the original numeric duration variable
alongside six newly instantiated variables, each meticulously displaying the time value according to
a distinct and predefined format. The visual representation of this final dataset, provided below,
offers immediate and unambiguous clarity, illustrating the precise effect of every format and
component extraction function utilized within the data step. This systematic and demonstrable
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approach ensures that analysts are fully equipped to select the most appropriate display
methodology based on the specific context of their statistical report, dashboard visualization, or
downstream analytical requirements.

Obs | athlete @ duration | duration_time8 | duration_hhmm | duration_hour52 | duration_hour | duration_minute | duration_second

1A 15300 = 4:15:00 4:15 4.25 4 15 0
2| B 36555 ' 10:09:15 10:09 10.15 10 9 15
3 C 27000 & 7:30:00 7:30 7.50 7 30 0
4|D 68100 ' 18:55:00 18:55 18.92 18 55 0
5 E 51839 | 14:23:59 14:24 14.40 14 23 59
6 F 85510 | 23:45:10 23:45 23.75 23 45 10

By carefully examining the results presented in the table, we can definitively confirm the output
generated by each formatting variable, thereby reinforcing the profound utility of SAS's
comprehensive time handling capabilities. Each variable serves a unique function in transforming
the raw numeric data:

duration_time8: This variable provides the most comprehensive and recognizable display,
showing the hours, minutes, and seconds. Because it was created using the PUT function, the
resulting output is stored as a formatted character string, ready for standardized reporting.
duration_hhmm: This output offers a slightly condensed and simplified view, displaying only the
hours and minutes. This format is frequently deemed sufficient for high-level general reporting
metrics where second-level precision is superfluous.

duration_hour52: This variable displays the duration as decimal hours, proving exceptionally
invaluable for calculating averages, performing mathematical comparisons, or feeding data into
models where time must be treated as a standard, continuous numeric value. Of particular note,
Athlete C's time of 7:30:00 is accurately and numerically represented as 7.50 hours.
duration_hour: Created using the HOUR function, this isolates and displays only the hour
component, returning a discrete integer value.

duration_minute: Utilizing the MINUTE function, this isolates and displays only the minute
component, also returning a discrete integer.

duration_second: This variable isolates and displays only the seconds component, returning an
integer.

Ultimately, the strategic choice of format--whether prioritizing high-precision recording for scientific
analysis or opting for simplified reporting metrics--is dictated by the specific requirements and
audience of your statistical task. By proficiently utilizing these diverse functions, analysts gain
unparalleled control over precisely how time values are presented and utilized throughout their
SAS dataset.
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Additional Resources for SAS Time Management

Effective and accurate management of date and time variables forms the foundational bedrock for
sophisticated data analysis and time-series modeling in SAS. The specific techniques
demonstrated throughout this article, focusing on the display and formatting of time values,
represent just one critical dimension of comprehensively handling temporal data. Analysts routinely
encounter more complex scenarios that necessitate advanced operations, such as calculating time
differences between start and end timestamps, extracting specific components from combined
datetime values, or accurately managing conversions between varying time zones and daylight
savings shifts.

To further expand and solidify your proficiency in this essential domain, we highly recommend
dedicating time to explore tutorials and documentation that cover related common tasks. Key
topics for further study include calculating the duration between two date-time variables, applying
alternative informats (such as DATETI ME. or DDMWYY. ) during the input phase, and developing
robust strategies for managing calendar anomalies like leap year considerations. Mastering these
specialized functions and formats ensures both exceptional data integrity and analytical accuracy
across all projects that are sensitive to temporal measurements.

The following resources can help you transition to more complex temporal tasks in SAS:
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