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1. Introduction to Grouped Summarization in SAS

The ability to calculate sums based on specific categorical divisions is fundamental in statistical

analysis and data processing. In SAS, deriving the SUM function of a variable, partitioned across

distinct groups, is a common requirement for generating insightful summary reports. This process

allows analysts to quickly understand the total contribution or magnitude of a metric within

various subsets of the data, moving beyond simple overall totals. While several procedures can

accomplish this task, the most straightforward and versatile approaches involve using the powerful

PROC SQL statement or the dedicated aggregation tool, PROC MEANS.

When utilizing traditional SAS procedures, such as PROC MEANS or PROC SUMMARY, the

calculation of the total sum for grouped variables is achieved using the SUM option in conjunction

with the CLASS or BY statements. These statements generate a succinct summary table showing

the aggregation results. A significant advantage of these procedures is their flexibility; the SUM

option can be seamlessly integrated with other statistical measures, such as MEAN, MAX, MIN,

and N (count), allowing for the production of a single, comprehensive summary report detailing

numerous aspects of the data distribution simultaneously.

Conversely, the PROC SQL method offers greater control and familiarity for users accustomed to

standard database query languages. This approach leverages the standard GROUP BY clause,

mirroring SQL standards across different platforms, which makes the code highly portable and

intuitive for many data professionals. Regardless of the chosen procedure, mastering grouped

summation is essential for any serious SAS user aiming to produce robust descriptive statistics

and detailed data audits.

2. Utilizing PROC SQL for Highly Flexible Aggregation

The PROC SQL procedure is generally preferred for calculating sums by group due to its powerful,

declarative syntax. It combines data manipulation and aggregation into a single, efficient process.

When calculating a sum using PROC SQL, you must specify the grouping variable(s) in the

SELECT statement, apply the standard SUM function (e.g., SUM(variable_name)) to the metric

you wish to aggregate, and most importantly, include the GROUP BY clause. The GROUP BY

clause instructs SAS to partition the dataset based on the unique values of the specified variables

before applying the aggregation function.

The primary difference between aggregating by a single variable versus multiple variables lies

solely in the composition of the GROUP BY statement. When summarizing by only one category,

only that variable is listed. When summarizing across a combination of categories (e.g., Team and

Position), all grouping variables must be included in the GROUP BY clause, ensuring that the

aggregation occurs only within the unique combination of those values. For instance, grouping by

ARABPSYCHOLOGY.C
OM

https://support.sas.com/documentation/onlinedoc/sas/92/base/chap7.pdf
https://www.w3schools.com/sql/sql_functions_sum.asp
https://support.sas.com/documentation/onlinedoc/sas/92/sql/procsql.pdf
https://support.sas.com/documentation/onlinedoc/sas/92/stat/procmeans.pdf
https://support.sas.com/documentation/onlinedoc/sas/92/stat/procmeans.pdf
https://support.sas.com/documentation/onlinedoc/sas/92/sql/procsql.pdf
https://en.wikipedia.org/wiki/Group_by_(SQL)
https://support.sas.com/documentation/onlinedoc/sas/92/base/chap7.pdf
https://support.sas.com/documentation/onlinedoc/sas/92/sql/procsql.pdf
https://support.sas.com/documentation/onlinedoc/sas/92/sql/procsql.pdf
https://www.w3schools.com/sql/sql_functions_sum.asp
https://en.wikipedia.org/wiki/Group_by_(SQL)
https://en.wikipedia.org/wiki/Group_by_(SQL)
https://en.wikipedia.org/wiki/Group_by_(SQL)
https://en.wikipedia.org/wiki/Group_by_(SQL)
https://scales.arabpsychology.com/?p=103265
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Calculate the Sum by Group in SAS 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

'Team' and 'Position' will produce separate sums for 'Team A, Guard' and 'Team A, Forward',

treating them as distinct observational units.

The following code structures illustrate how to implement these two common grouping scenarios

using the SQL procedure within SAS. These structures serve as templates for summarizing any

quantitative variable (var2 or var3) based on one or more categorical identifiers (var1, var2).

Notice the use of the AS keyword to assign a descriptive alias (sum_var2 or sum_var3) to the

newly calculated aggregated column, which is a key practice for generating clear output.

Method 1: Calculate Sum by One Group

proc sql;

select var1, sum(var2) as sum_var2

from my_data

group by var1;

quit;

Method 2: Calculate Sum by Multiple Groups

proc sql;

select var1, var2, sum(var3) as sum_var3

from my_data

group by var1, var2;

quit;

3. Preparing the Sample Data for Practical Demonstration

To demonstrate the application of these grouping methods, we will utilize a small, illustrative

dataset named my_data. This dataset simulates basketball statistics, capturing the team, position,

and points scored by individual players. Creating a clean sample dataset is a crucial first step in

any analytical workflow, ensuring that the subsequent procedures run smoothly and the results are

easily verifiable against known inputs. We use the standard SAS DATA step in combination with

the DATALINES statement to generate this synthetic data quickly.

The my_data dataset contains three key variables: team (a character variable defining the group,

denoted by the dollar sign $), position (another character variable for multi-level grouping), and

points (a numeric variable representing the metric to be aggregated). The dataset includes

observations for two distinct teams (A and B) and two positions (Guard and Forward). After

defining and populating the dataset, we use PROC PRINT to display the raw data, confirming its
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structure and contents before proceeding with the aggregation examples.

The following SAS code snippet executes the data creation and initial viewing. Pay close attention

to the definition of the input variables and the structure of the raw data lines, which establish the

foundational data upon which all subsequent calculations will operate. Understanding this structure

is vital for interpreting the aggregated sums derived in the later steps.

/*create dataset*/

data my_data;

input team $ position $ points;

datalines;

A Guard 15

A Guard 12

A Guard 29

A Forward 13

A Forward 9

A Forward 16

B Guard 25

B Guard 20

B Guard 34

B Forward 19

B Forward 3

B Forward 8

;

run;

/*view dataset*/

proc print data=my_data;
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4. Practical Application: Summation by a Single Group Variable (Team)

Our first practical example focuses on calculating the total points scored, aggregated solely by the

team variable. This is a common requirement when comparing the overall performance metrics

between different operational units, departments, or, in this case, sports teams. We employ the

PROC SQL method, selecting the grouping variable (team) and applying the SUM function to the

variable points. The resulting aggregated column is named sum_points using the AS alias.

The critical component of this calculation is the GROUP BY team; clause. By specifying only team

in the GROUP BY statement, PROC SQL iterates through the dataset, accumulating all the points

scored by every player belonging to 'Team A' and separately accumulating all the points scored

by every player belonging to 'Team B'. This produces a concise output table with one row per

unique team identifier, significantly reducing the data volume while preserving the total magnitude

of the metric per category.

The execution of the following code generates the summarized result. Reviewing the output

confirms the efficacy of the single-variable grouping technique. We can clearly observe the distinct

total scores attributed to each team, providing an immediate, high-level comparison of their

performance. This method is exceptionally useful for creating leaderboard-style reports or

preparing data for subsequent comparison statistics.

Example 1: Calculate Sum by One Group

The following code shows how to calculate the sum of points by team:
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/*calculate sum of points by team*/

proc sql;

select team, sum(points) as sum_points

from my_data

group by team;

quit;

From the output visualization, we can clearly deduce the aggregated scores: players on team A

scored a total of 94 points, and players on team B scored a total of 109 points. This immediate

result highlights Team B as the higher-scoring unit overall in this dataset.

5. Advanced Grouping: Calculating Sums by Multiple Variables (Team and

Position)

In many analytical scenarios, simple single-level aggregation is insufficient. We often need to drill

down into finer categories, requiring summarization across multiple grouping variables. In this

second example, we extend the calculation to find the sum of points by grouping based on both

the team and the specific position played. This provides a detailed view of which positions

contribute most significantly to each team's total score.

To achieve this multi-level summation using PROC SQL, we modify the SELECT statement to

include both team and position, and critically, we list both variables in the GROUP BY clause:

GROUP BY team, position;. This instructs PROC SQL to treat each unique combination (e.g.,

'Team A, Guard'; 'Team A, Forward'; 'Team B, Guard'; 'Team B, Forward') as a separate group for

aggregation. The SUM function for points is then calculated independently for each of these

distinct subgroups.

The resulting output table will contain four records, corresponding to the four unique combinations

of team and position present in the my_data set. This granularity is invaluable for performance

analysis, resource allocation, or any study requiring detailed subgroup comparison. It allows us to

determine, for instance, if the Guards on Team A outperform the Guards on Team B, rather than

just comparing the teams as a whole.
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Example 2: Calculate Sum by Multiple Groups

The following code shows how to calculate the sum of points, grouped by team and position:

/*calculate sum of points by team, grouped by team and position*/

proc sql;

select team, position, sum(points) as sum_points

from my_data

group by team, position;

quit;

The final table confirms the detailed breakdown. For example, we now know that Team B's Guards

scored 79 points, whereas Team A's Guards scored 56 points, offering a much richer context than

the overall team totals. This level of detail is crucial for deep dive analysis and targeted reporting

within SAS programming.

6. Alternative Method: Using PROC MEANS for Group Summation

While PROC SQL provides SQL compatibility, the traditional PROC MEANS (or PROC

SUMMARY, which is essentially the same procedure but designed to suppress the default output)

offers a highly optimized, procedural alternative for aggregation tasks in SAS. This procedure is

generally faster than PROC SQL for purely statistical summarization, especially with extremely

large datasets.

To calculate the sum by group using PROC MEANS, you must specify the grouping variables

using the CLASS statement and define the aggregation statistic using the OUTPUT statement or

directly within the main statement. The VAR statement identifies the quantitative variable(s) to be

summarized. Unlike PROC SQL, which creates output directly, PROC MEANS is highly efficient

when combined with an OUTPUT OUT= clause to save the results into a new dataset, which is

then easier to manipulate further.

For instance, to replicate Example 2 (summing points by team and position) using PROC MEANS,
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the syntax would look like this:

proc means data=my_data sum;

class team position;

var points;

output out=sum_results (drop=_type_ _freq_);

run;

proc print data=sum_results; run;

This demonstrates how PROC MEANS automatically calculates the sum (defined by the SUM

keyword in the main statement) for the variable points across all combinations defined by the

CLASS variables team and position, making it a robust, procedural tool for grouped aggregation

in SAS.

7. Best Practices for Efficient Data Aggregation

When performing group summation in SAS, efficiency and clarity are paramount, especially when

dealing with production-level datasets that may contain millions of records. One critical best

practice is selecting the appropriate procedure. For complex operations involving conditional logic

(e.g., aggregating based on sums greater than a certain value using HAVING clauses), PROC

SQL offers unmatched flexibility. However, for straightforward statistical tasks like calculating only

the sum, mean, or count, PROC MEANS is often slightly faster and requires less code overhead if

you are comfortable with its procedural syntax.

Another key best practice involves data preparation. If you opt to use a traditional DATA step

coupled with a BY statement and RETAIN logic--an older but still viable method for sequential

calculation--it is crucial that the input data be presorted by the grouping variables using PROC

SORT. Failure to sort the data when using the BY statement will result in incorrect calculations, as

the aggregation relies on sequential records with the same group key appearing together. PROC

SQL and PROC MEANS generally handle sorting internally, simplifying the process for the user.

Finally, always use descriptive aliases for aggregated variables, as demonstrated by the use of

sum_points. Clear naming conventions prevent confusion, particularly when multiple summary

statistics (sum, mean, median) are generated within the same output table. By adhering to these

practices--choosing the right tool for the job, ensuring data integrity through sorting, and

maintaining clear naming conventions--you can ensure your SAS aggregation routines are both

accurate and maintainable.

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