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As an analyst working with SAS, one of the most common data transformation tasks is calculating

row-wise totals--that is, summing values across multiple columns within a single observation. While

seemingly straightforward, the correct methodology in SAS leverages specific functions designed

to handle common data complexities, especially missing values, more gracefully than standard

arithmetic.

Core Syntax for Column Summation in SAS

The most efficient and robust method for calculating the sum of multiple variables across columns

relies on the powerful internal DATA Step and the built-in SUM function. This approach allows

users to specify variables explicitly or implicitly using variable lists, providing flexibility depending

on the structure of your dataset.

The general syntax follows the structure below, which is executed row by row during the DATA

Step processing. Note the crucial use of the keyword OF when employing the SUM function with

variable lists.

data new_data;

set my_data;

sum_stats = sum(of points, assists, rebounds);

run;

This specific block of code accomplishes several key tasks within the DATA Step: it reads the

source dataset (my_data) and creates a new dataset called new_data. Crucially, it generates a

new derived column, named sum_stats, where the value for each observation is the total derived

from summing the values found in the points, assists, and rebounds columns for that row.

Understanding this core structure is foundational to performing row-wise calculations in SAS.

The Power of the SAS SUM Function

When calculating sums across multiple numeric variables, analysts often debate the use of the

dedicated SUM function versus simple arithmetic addition (e.g., sum_stats = points + assists

+ rebounds;). It is absolutely critical to use the SUM function, especially in real-world data

environments, because of how it handles missing values.

If you use standard arithmetic addition (the plus sign) and any one of the variables involved in the

calculation contains a missing value (represented by a dot in SAS), the resulting sum will

automatically be set to missing for that entire observation. This is often an undesirable behavior, as

it assumes that the missing value should nullify the entire calculation, which is rarely the intended

analytical outcome.
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In contrast, the SUM function is designed to be highly robust to data imperfections. The SUM

function automatically ignores any missing values encountered in the list of arguments. It

calculates the sum only using the non-missing numeric values present in that observation, thus

producing a valid total based on available data. This is a fundamental reason why the syntax

sum(of var1, var2, var3) is the industry standard for creating row totals.

Setting Up the Demonstration Dataset

To illustrate this process clearly, we will work with a sample dataset named my_data. This dataset

contains performance statistics for various basketball players, including key metrics such as points

scored, assists made, and rebounds collected. Our goal is to calculate a total contribution score

(sum_stats) for each player by summing these three metrics.

The following code snippet demonstrates the creation and immediate visualization of our source

data within the SAS environment. We use the DATALINES statement for simple data entry and PROC

PRINT to display the resulting table.

/*create dataset*/

data my_data;

input team $ points assists rebounds;

datalines;

A 10 2 4

A 17 5 9

A 17 6 8

A 18 3 8

A 15 0 6

B 10 2 3

B 14 5 3

B 13 4 3

B 29 0 6

B 25 2 5

C 12 1 4

C 30 1 9

C 34 3 9

C 12 4 5

C 11 7 5

;

run;

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

Once the code above is executed, the resulting output table confirms the structure of our initial

data, showing fifteen observations distributed across three distinct teams (A, B, and C), along with

their respective numeric statistics (points, assists, and rebounds).

Step-by-Step Implementation: Summing Specific Columns

Now that we have established our source data, the next logical step in the DATA Step is to execute

the row-wise summation. We aim to create a single variable, sum_stats, that captures the total

statistical contribution for each player by aggregating the specified columns: points, assists, and

rebounds.

We utilize a new DATA Step to read the existing data (set my_data;) and immediately apply the

SUM function. Notice how the variable list (points, assists, rebounds) is enclosed within the

SUM function and preceded by the OF keyword, clearly signaling to SAS that this is a row-wise

operation across multiple variables.

The following code block executes the summation and then displays the resulting dataset,
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new_data, confirming that the transformation has been successfully applied to every observation.

/*create new dataset that contains sum of specific columns*/

data new_data;

set my_data;

sum_stats = sum(of points, assists, rebounds);

run;

/*view new dataset*/

proc print data=new_data;

Analyzing the Results and Data Validation

Upon reviewing the output table for new_data, it is immediately clear that the new column,

sum_stats, has been correctly appended to the original data structure. This column holds the

derived total for each player, validating that the row-wise operation using the SUM function

executed as intended.

For detailed verification, we can manually check a few observations to ensure the arithmetic is
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correct. This is a crucial step in any data transformation process, ensuring that the code performs

exactly as the analyst expects.

Consider the first few rows:

The sum of points, assists, and rebounds in the first row is 10 + 2 + 4 = 16. This matches the

sum_stats value in the output.

The second observation yields 17 + 5 + 9 = 31. Again, this aligns perfectly with the generated

sum_stats value.

The third row calculates 17 + 6 + 8 = 31, confirming the consistency of the calculation throughout

the dataset.

This systematic validation confirms the reliability of the sum(of...) approach for generating

accurate row totals, irrespective of the size or complexity of the input data.

Advanced Technique: Summing Across Column Ranges

While listing individual variables is appropriate for small, specific subsets of columns, SAS offers

more efficient ways to handle situations where you need to sum a long sequence of variables. This

involves using variable list shortcuts within the SUM function.

There are two primary methods for specifying variable ranges: the double-hyphen method (--) and

the colon method (:). The double-hyphen method is used for variables that are sequentially

ordered in the physical structure of the dataset. If, for instance, the columns points, assists, and

rebounds are adjacent in the data structure, you could simplify the code:

data new_data_range;

set my_data;

total_stats = sum(of points -- rebounds);

run;

Alternatively, you can use name prefix lists. If all variables you wish to sum begin with the same

prefix (e.g., score_1, score_2, score_3), you can use the colon (:) notation to select all

variables starting with that prefix. For example, sum(of score:) would sum all columns starting

with 'score'. These range methods significantly reduce coding time and potential for error when

dealing with dozens or hundreds of columns in a large-scale analysis performed within the DATA

Step.
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Managing Missing Values in Column Sums

Reiterating the critical distinction between the SUM function and simple arithmetic is paramount

when dealing with real-world data, which often contains missing values. While the SUM function

handles standard numeric missing values (represented by .) by simply ignoring them, analysts

must be aware of how SAS treats special missing values (A-Z or underscore).

If all variables included in the SUM function for a given row are missing, the resulting sum_stats

variable will also be missing for that observation. This is logically correct, as there are no non-

missing values to aggregate. However, if only one variable is non-missing, the SUM function will

return the value of that single non-missing variable.

For cases requiring more complex imputation or explicit zero substitution before summation, the

analyst might need an intermediate step. For example, if you wish to treat all numeric missing

values as zero before summing, you would use the COALESCE function or explicit conditional logic

before running the DATA Step summation, though this practice should be carefully documented as

it alters the source data's interpretation.

Conclusion and Next Steps

Summing across columns in SAS is a straightforward yet critical operation when using the correct

syntax. By employing the SUM function combined with the OF keyword within a DATA Step,

analysts ensure accurate, row-wise aggregation that is resilient to missing values. This technique

is fundamental to calculating composite scores, creating summary variables, and preparing data

for further statistical modeling.

For those looking to expand their knowledge of SAS data management, we recommend exploring

tutorials on related row-wise operations, such as calculating means, standard deviations, or using

array processing for highly repetitive tasks.

Related SAS Tutorials

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

How to Calculate the Mean Across Columns in SAS

Using Arrays for Efficient Row Operations

Combining Datasets using MERGE and SET statements
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