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Mastering Date Arithmetic in SAS

Effective date and time management is indispensable for professional time-series data analysis,

complex financial modeling, and accurate reporting within the SAS environment. When analysts

need to derive a new date by adding or subtracting specific time units, such as days, weeks, or

months, the INTNX function stands out as the most reliable and powerful tool available. This

specialized function simplifies the often-complex world of date arithmetic, ensuring calculations are

accurate across different calendar rules, including the handling of leap years.

Understanding and utilizing the INTNX function is critical for various data transformation tasks,

whether you are calculating projected deadlines, determining lead times, or structuring data for

specific analytical periods. It provides a highly efficient method for manipulating dates without

needing to manually account for the subtleties of the Gregorian calendar. Because the INTNX

function operates exclusively on numeric SAS date values, a crucial prerequisite for its successful

application is ensuring all date variables are correctly formatted--a foundational step that we will

thoroughly explore in this guide.

This article will serve as an expert tutorial, delving into the mechanics of the INTNX function. We

will break down its parameters, provide clear, executable SAS examples for both adding and

subtracting days, and outline essential best practices to ensure your date manipulations are always

consistent and precise.

Deconstructing the INTNX Function Syntax and Parameters

The INTNX function is explicitly designed in SAS to advance or retreat a starting date, time, or

datetime value by a specified number of intervals. Its inherent flexibility supports calculations

across virtually any temporal unit. To harness its full power, a solid grasp of its core syntax

structure is required:

INTNX(interval, start_date, increment <, alignment>)

Let us examine the role of each required and optional parameter:

interval: This mandatory character string specifies the unit of time for the calculation. While this

guide focuses on 'DAY', other common intervals include 'WEEK', 'MONTH', 'QTR' (quarter), and

'YEAR'. When specifying intervals like 'MONTH', SAS automatically manages irregular lengths and

ensures the resulting date is logically correct, such as handling the transition from February to

March.

start_date: This must be a SAS date value, which is a numeric variable representing the number

of days since January 1, 1960. It is crucial to remember that the INTNX function will not accept

character string dates. If your raw data contains dates as strings, you must first convert them into
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SAS numeric date values using appropriate functions such as the INPUTN function or the MDY

function.

increment: This is a numeric value that dictates how many units of the specified interval should

be added or subtracted. A positive integer (e.g., 5) advances the date, while a negative integer

(e.g., -5) retreats the date. Specifying zero returns the original start_date.

alignment (optional): This parameter dictates how SAS determines the output date when dealing

with larger intervals (like months or quarters). Options include 'BEGINNING', 'MIDDLE', 'END', or

'SAME'. For the 'DAY' interval, alignment is generally irrelevant as days are atomic units.

Preparing Data for Date Calculations: The MDY Function

To effectively demonstrate the utility of the INTNX function, we will work through a practical

example involving a dataset of sales figures. Assume we begin with raw data where the month,

day, and year are stored as separate numeric variables. Before any advanced date manipulation

can occur, these separate components must be combined into a single, valid numeric SAS date

value.

The following SAS code utilizes the DATA step to first create a raw dataset, data1, and then

execute a crucial transformation step to produce data2. This transformation employs the MDY

function (Month, Day, Year) to create the necessary SAS date variable.

/*create dataset*/

data data1;

input month day year sales;

datalines;

10 15 2022 45

10 19 2022 50

10 25 2022 39

11 05 2022 14

12 19 2022 29

12 23 2022 40

;

run;

/*create second dataset with date formatted*/

data data2;

set data1;

date=mdy(month,day,year);

format date mmddyy10.;

drop month day year;
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run;

/*view dataset*/

proc print data=data2;

In the transformation step creating data2, the statement date=mdy(month,day,year); converts

the three numeric inputs into a single SAS date value, which is itself a numeric variable. We then

apply the format date mmddyy10. statement to display this numerical value in a clear, date-like

format. This foundational procedure ensures that our date variable is now correctly structured and

ready for calculation using the INTNX function.

As the output confirms, the new date variable is properly formatted, confirming that this critical

preliminary step has been successfully executed, enabling accurate calculations moving forward.

Implementing Forward Calculations: Adding Days with INTNX

With our sales dates properly formatted as SAS date values, we can now demonstrate the core

capability of the INTNX function: adding days. A common business requirement is calculating

future dates, such as determining a guaranteed delivery date five days after an order is placed.

To achieve this, we will create a new variable, date_plus5, by invoking the INTNX function. We

specify 'DAY' as the interval, use date as the starting point, and set the increment to 5.

/*create new dataset with column that adds 5 days to date*/

data data3;

set data2;

date_plus5=intnx('day', date, 5);

format date_plus5 mmddyy10.;

run;
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/*view dataset*/

proc print data=data3;

In this DATA step, the new variable date_plus5 is calculated dynamically for every observation in

the dataset. The use of the positive increment 5 instructs SAS to move forward five days from the

original sales date. Crucially, the subsequent format date_plus5 mmddyy10. statement ensures

that the resulting numeric date value is displayed clearly for human interpretation.

The printed output confirms that each value in the date_plus5 column is precisely five days after

the corresponding original date. This concise syntax demonstrates how the INTNX function

performs seamless and accurate forward date calculations.

Retrospective Analysis: Subtracting Days with a Negative Increment

The versatility of the INTNX function is not limited to projecting dates forward; it is equally

effective for performing retrospective analysis by subtracting time intervals. This capability is

essential for calculating past milestones, tracking preceding events, or determining lead-up times

before a given date.

To subtract days, we simply introduce a negative value in the increment parameter. For instance,

if we needed to identify the date five days prior to each sales event in our dataset, we would use

an increment of -5. The following SAS code illustrates this approach, creating a new column

named date_minus5:

/*create new dataset with column that subtracts 5 days to date*/

data data3;

set data2;

date_minus5=intnx('day', date, -5);

format date_minus5 mmddyy10.;
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run;

/*view dataset*/

proc print data=data3;

Within this DATA step, the -5 argument tells the INTNX function to count backward five day

intervals from the initial date. The resulting numeric date is stored in date_minus5, and again, the

format statement is applied for readability.

Reviewing the output, the date_minus5 column clearly reflects the date five days before the

original sales date, demonstrating that the negative increment handles backward calculations with

the same reliability as positive increments handle forward calculations.

Best Practices and Advanced Interval Applications

Although our focus has been on day manipulation, the robust functionality of the INTNX function

extends to all temporal units. By changing the interval argument, you can easily shift dates by

weeks, months, quarters, or years. For instance, the expression intnx('month', date, 3)

would advance the date by three months. Furthermore, when dealing with larger intervals, the

optional alignment parameter becomes highly valuable, allowing you to specify results that fall on

the beginning, middle, or end of the target interval (e.g., 'month', date, 1, 'end' calculates the

last day of the following month).

Adhering to these fundamental best practices will ensure accuracy in all your SAS date

manipulation tasks:

Use Numeric SAS Dates: Always confirm that your date variables are stored as numeric SAS

date values. Attempting to use character strings for date arithmetic will invariably lead to errors.

Functions like MDY or the INPUT function with the correct informat are the preferred methods for
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conversion.

Apply Formats for Readability: Since the INTNX function returns a numeric date value, you

must always apply a suitable FORMAT statement (e.g., MMDDYY10. or DATE9.) to display the result

in a format that is intuitive for reporting and analysis.

Consult Official Documentation: For the most comprehensive list of available intervals and

advanced options, always refer to the official SAS documentation for the INTNX function.

Conclusion

The INTNX function is an indispensable component of the SAS programming language, offering a

robust and precise mechanism for performing date arithmetic. By mastering its four parameters--

interval, start date, increment, and alignment--you gain the ability to confidently project future dates

and backtrack to past events, regardless of the time unit involved. Integrating the INTNX function

into your workflow, alongside proper date conversion techniques using functions like MDY, will

dramatically enhance the efficiency and accuracy of your temporal data analysis within SAS.

Additional Resources for SAS Date and Time Functions

To deepen your technical expertise in managing dates and times within SAS, the following official

resources provide extensive detail and additional context:

SAS Date, Time, and Datetime Informats and Formats: A detailed reference on how to correctly

display and interpret date and time values.

SAS Functions and CALL Routines Reference: The authoritative source for all SAS functions,

including comprehensive date and time utilities.

Using the INPUT Function for Date Conversions: Guidance on converting character string data into

usable SAS date values using informats.

Calculating Durations with INTCK Function: Learn how to calculate the number of whole intervals

(e.g., days, months) between two given SAS dates.

Utilizing these resources will help you build a comprehensive skill set for handling complex

temporal data challenges in your SAS programming career.
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