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Calculating summary statistics, such as the mean, across various predefined categories is a

foundational requirement for rigorous data analysis using the SAS system. While SAS offers

multiple procedural methods to achieve this goal, the utilization of the PROC SQL procedure

provides an exceptionally powerful, flexible, and highly efficient solution. This method is particularly

advantageous when the analysis involves complex or dynamic grouping requirements. This

comprehensive guide details two principal techniques leveraging PROC SQL for calculating the

mean of a numeric variable based on one or more distinct grouping variables.

Harnessing the Power of PROC SQL for Grouped Aggregation

The PROC SQL procedure stands out in the SAS ecosystem because it seamlessly integrates

standard Structured Query Language (SQL) syntax. This integration allows data analysts who are

already proficient in database querying to apply their skills directly within the SAS environment,

accelerating analytical operations. To accurately calculate statistical summaries by group, we rely

on the core SQL structure: the SELECT statement combined with the indispensable GROUP BY

clause. The primary function of the GROUP BY clause is to facilitate data partitioning. It instructs

SAS to divide the input dataset into distinct, non-overlapping subsets, based on the unique values

present in one or more specified categorical variables. This partitioning step must occur before any

aggregate functions are applied.

When executing a grouped mean calculation, SAS uses the MEAN() aggregate function. This

function operates exclusively on the designated numeric variable within each partition defined by

the grouping variables. This ensures that the generated statistical summaries are contextually

precise, providing invaluable insight into the characteristics and performance metrics of specific

subpopulations, rather than merely reporting a single, overall average for the entire dataset. This

methodical approach is crucial for reliable data interpretation and reporting.

Method 1: Calculating the Mean by a Single Categorical Factor

The most straightforward application of grouped aggregation involves partitioning the data using

only one categorical variable. This scenario is ideal when the objective is to analyze how a key

metric fluctuates across the defined levels of a single factor. For instance, an analyst might

calculate the average revenue generated per business unit or, as in our example, the average

score achieved per team. In the provided syntax block, var1 serves as the sole grouping variable,

while var2 represents the numeric variable upon which the mean calculation is performed. We use

the AS keyword to assign a clear alias to the output column, enhancing the readability of the

resulting summary table.

The efficiency of the PROC SQL methodology lies in its ability to execute grouping and

aggregation in one concise, declarative code block. This contrasts sharply with the traditional SAS
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approach, which typically requires a multi-step process involving sorting the data (using PROC

SORT, often implicitly or explicitly), performing conditional operations within a Data Step, and finally

running PROC MEANS or PROC SUMMARY. By consolidating these steps, PROC SQL significantly

streamlines the analytical workflow and minimizes potential error points associated with procedural

coding.

proc sql;

select var1, mean(var2) as mean_var2

from my_data

group by var1;

quit;

Method 2: Performing Cross-Classification with Multiple Grouping Variables

In advanced data analysis, it is frequently necessary to calculate summary statistics based on the

unique combinations of two or more variables--a technique commonly referred to as cross-

classification. For instance, to understand the performance variability not just across teams, but

across different positions within each team, compound grouping is required. This level of granular

insight is achieved effortlessly in PROC SQL by simply listing all the relevant grouping variables

(e.g., var1 and var2) sequentially within the GROUP BY clause.

In the provided example, var1 and var2 work together to define every possible distinct subgroup.

The MEAN() aggregate function is then applied to the numeric variable var3 for each of these fine-

grained partitions. The resulting output table will feature a unique row for every combination of

var1 and var2 found in the source data, providing the statistical analyst with the most detailed

view of the data structure and underlying performance metrics. This approach is instrumental for

investigating potential interaction effects between categorical variables.

One of the core strengths of the PROC SQL procedure is its inherent scalability and intuitive

syntax, which holds true even when dealing with three, four, or more grouping variables. By

adhering to standard SQL conventions, the code remains highly readable and maintainable,

making it the preferred method for complex aggregation tasks encountered in professional SAS

programming environments.

proc sql;

select var1, var2, mean(var3) as mean_var3

from my_data

group by var1, var2;

quit;
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Setting Up the Sample Dataset for Demonstration

To effectively demonstrate the mechanics of these aggregation methods, we must first construct a

working sample dataset. Our example, named my_data, simulates athletic performance records. It

contains three key variables: two categorical grouping variables, team and position, and one

continuous numeric variable, points, which will be the target for our group mean calculation. This

dataset setup mimics real-world scenarios where analysts need to segment performance data

based on organizational structure.

The following code block utilizes the traditional SAS Data Step structure, along with the DATALINES

statement, to create and populate the data table efficiently. It is important to note the inclusion of

the dollar sign ($) immediately following the character variables team and position in the INPUT

statement; this syntax explicitly tells SAS that these variables contain text values. Following the

data entry, a PROC PRINT statement is executed, serving as a vital data quality check.

Prior to executing any complex statistical aggregation, analysts should always inspect the raw data

structure using utilities like PROC PRINT. This crucial step verifies that data types are correct,

confirms the integrity of the input records, and ensures that the grouping variables are accurately

formatted, preventing unexpected errors during the subsequent SQL procedure execution.

/*create dataset: my_data*/

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 structure and contents*/
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proc print data=my_data;

Practical Demonstration: Grouping by a Single Variable (Team)

Our first practical objective is to calculate the average points scored for each distinct team,

disregarding the internal variations based on position. This initial calculation provides a macro-level

comparison, allowing us to immediately assess the overall performance disparity between Team A

and Team B. We implement the single-group methodology (Method 1) by designating team as the

exclusive grouping variable within the GROUP BY clause of the SQL procedure.

The powerful PROC SQL statement below executes two operations simultaneously: it selects the

unique identifier for the team and computes the arithmetic average of the points variable for all

records associated with that team. The output is cleanly presented in a new column named

mean_points. This demonstrates the superior clarity and efficiency of using PROC SQL for

generating foundational summary tables, which are often the starting point for more complex

analytical investigations.

/*calculate mean of points by team*/

proc sql;

select team, mean(points) as mean_points

from my_data

group by team;

quit;
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The resulting summary clearly establishes a performance difference: Team A players achieved an

overall average of 15.66667 points, whereas Team B players demonstrated a statistically higher

mean of 18.16667 points. While this initial grouping suggests that Team B is the generally stronger

scoring team, this high-level view obscures important internal dynamics that require further

segmentation.

Practical Demonstration: Compound Grouping by Team and Position

To move beyond surface-level comparisons and uncover the true drivers of scoring performance,

we must introduce the second categorical variable, position. By implementing compound

grouping (Method 2), we calculate the average performance for specific player roles (e.g., Guard

versus Forward) within the context of their respective teams. This granular analysis is achieved by

listing both team and position in the GROUP BY clause, ensuring that the aggregation engine

partitions the data based on the interaction of these two factors.

The refined syntax instructs the SAS system to first create four unique subgroups: Team A Guards,

Team A Forwards, Team B Guards, and Team B Forwards. The average of the points variable is

then calculated independently for each of these four partitions. Crucially, both grouping variables--

team and position--must be explicitly included in the SELECT statement along with the aggregate

function output, ensuring that the resulting summary table is fully descriptive of the subgroups

analyzed.

This approach to using multiple grouping variables is fundamental for investigating complex data

dependencies, particularly when the variance in the dependent metric (points) is expected to be

jointly influenced by multiple independent factors (team and position). The efficiency of SAS allows

this method to be highly scalable, providing reliable and granular insights even when processing

extremely large datasets, solidifying PROC SQL as a versatile tool for cross-tabulation and

detailed statistical reporting.

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

proc sql;

select team, position, mean(points) as mean_points

from my_data

group by team, position;
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quit;

The detailed results obtained from this compound grouping provide critical context often missed by

simple averages. For example, while Team B had a higher overall average, the analysis shows

that Team A Guards averaged 18.66667 points, which is significantly higher than Team A

Forwards (12.66667). More strikingly, Team B Guards scored an average of 26.33333 points,

confirming that Team B's overall superior performance is almost entirely attributable to the

exceptional scoring of its guards, while its forwards performed similarly to or slightly below their

Team A counterparts.

Considering Alternative SAS Procedures for Aggregation

Although PROC SQL provides a streamlined and flexible environment for calculating grouped

means, it is important to acknowledge that SAS offers other highly optimized procedures designed

specifically for descriptive statistics and aggregation. The most common alternatives are PROC

MEANS and PROC SUMMARY. These procedures are often preferred by many SAS programmers

because they are highly optimized for generating standard summary tables and can sometimes

execute faster than PROC SQL, particularly when handling extremely large-scale datasets or when

the aggregation requirements are relatively simple.

When transitioning to PROC MEANS, the equivalent functionality of the SQL GROUP BY clause is

managed through the CLASS statement. The CLASS statement explicitly identifies the categorical

variables that SAS must use to partition the data before calculating statistics like the mean,

standard deviation, or variance. While the syntax diverges from the familiar SQL standard, the final

statistical outcome--the accurate calculation of the group mean for each defined subpopulation--

remains functionally identical across all three procedures.

To further advance your expertise in data manipulation and aggregation within the SAS

environment, we highly recommend focusing on mastering the nuanced application of these

fundamental techniques. Proficiency in aggregation is essential for accurate statistical reporting,

quality control, and the preparation of data for advanced statistical modeling. Consider exploring

resources that delve into related common data tasks:
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Tutorial: Calculating the standard deviation by group.

Tutorial: Using the OUTPUT statement in PROC MEANS to save summary statistics.

Tutorial: Implementing conditional aggregation using the CASE WHEN structure in PROC SQL.

These supplementary resources will facilitate a smooth transition from basic data summarization to

implementing complex conditional logic and advanced statistical reporting methods in SAS.
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