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The SAS System is recognized globally as a robust software suite for comprehensive data
management, advanced analytics, and statistical reporting. Among its extensive library of
procedures, the PROC TABULATE procedure stands out as the most versatile tool for generating

highly customized, professional-grade summary tables.

The primary function of PROC TABULATE is to efficiently display key summary metrics, counts,
and various forms of descriptive statistics. Unlike simpler procedures, it excels at organizing these

calculations for one or several variables into a clean, easy-to-read tabular format that is ideal for
formal reporting.

This comprehensive guide will walk through practical, step-by-step examples designed to
showcase the full capabilities of this procedure. Our analysis will utilize a small sample dataset that
tracks the total points scored by twelve basketball players, categorized across three different
teams and two primary positions. We begin by defining and creating the necessary input data:

[*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

C Guard 34

C Forward 19

C Forward 3

C Forward 8

run;

[*view dataset*/
proc print data=my_data;
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Obs | team | position @ points

1 A Guard 15
2 A Guard 12
3 A Guard 29
4 A Forward 13
5 A Forward 9
6 A Forward 16
7 B Guard 25
8 B Guard 20
9|C Guard 34
10 | C Forward 19
11| C Forward 3
12 | C Forward 8

Calculating Descriptive Statistics for a Single Variable

To start, we focus on the most fundamental application of PROC TABULATE: calculating essential

descriptive statistics for a single numeric variable. In our dataset, this variable is poi nts,

representing the players' scores.

The procedure requires a few key statements. The PROC TABULATE statement specifies the input
dataset. Crucially, the VAR statement identifies the numerical variable (or variables) for which
calculations should be performed. The heart of the procedure lies in the TABLE statement, which
dictates the layout and the specific statistical measures desired in the final output.

[*create table that displays descriptive stats for points variable*/
proc tabulate data=my_data;

var points;

table points * (N Min Q1 Median Mean Q3 Max);

run;

points
N | Min Q1 Median @ Mean Q3 Max
12  3.00 10.50 1550 | 16.92 2250 34.00
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The most important element in the code above is the expression within the parentheses of the
TABLE statement: (N M n QL Median Mean @ Max). This explicit list of statistical keywords
directs SAS to calculate and display each specified metric for the poi nt s variable, providing a
comprehensive overview of its distribution and central tendencies.

The following list summarizes the most frequently used statistical keywords available within the
PROC TABULATE procedure for generating basic descriptive statistics:

N: Represents the count of non-missing observations.

Min: Reports the lowest recorded numerical value for the variable.

Q1: The first quantile, corresponding to the 25th percentile of the data.

Median: The middle value of the ordered data set, equivalent to the 50th percentile.
Mean: The arithmetic average, calculated by summing all values and dividing by N.
Q3: The third guantile, representing the 75th percentile.

Max: Reports the highest recorded numerical value for the variable.

By analyzing the resulting table, we obtain a precise summary of the overall distribution of points
scored:

The total number of player observations (N) across all teams is 12.
The minimum score recorded is 3 points.

The 25th percentile (Q1) score is 10.5 points.

The median score falls at 15.5 points.

The average (mean) score is approximately 16.92.

The 75th percentile (Q3) score is 22.5 points.

The maximum score achieved by any player is 34.

These summary measures establish a crucial baseline understanding of the scoring data before
moving on to subgroup analysis.

Grouping Statistics by a Single Classification Variable

In real-world data analysis, it is rarely sufficient to look only at overall summary statistics. Analysts
routinely need to calculate metrics separately for distinct subgroups within the data, such as
comparing performance across different teams or demographics. This is accomplished by utilizing
a classification variable.

In this second example, we repeat the calculation of the same descriptive statistics for poi nt s, but

we introduce the t eamvariable to group the results. To achieve this separation, we must add the
CLASS statement, which identifies categorical variables used for grouping, rather than for
calculation.
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The TABLE statement is modified to include the classification variable (t eam) followed by a comma
(,). In PROC TABULATE syntax, the comma acts as a row separator, meaning that t eam will
define the distinct rows of the output table, while the statistical measures remain defined across the
columns.

[*create table that displays descriptive stats for points, grouped by team*/
proc tabulate data=my_data;

class team;

var points;

table team, points * (N Min Q1 Median Mean Q3 Max);

run;

points

N Min Q1 Median @ Mean Q3 Max

team

A 6 9.00 | 12.00 14.00 1567 16.00 | 29.00
B 2  20.00 | 20.00 22.50 2250 | 25.00 | 25.00
c 4 300 550 13.50 @ 16.00 | 26.50 @34.00

The resulting output table successfully calculates and displays the requested summary metrics (N,
Min, Q1, Median, Mean, Q3, Max) individually for each of the three teams (A, B, and C) present in
the source dataset. This structure enables immediate, side-by-side comparison of team
performance.

By focusing specifically on the results for Team A, we can extract the following statistics, which
differ significantly from the overall summary:

Team A comprises 6 total player observations (N).

The minimum score recorded for Team A players is 9 points.
The 25th percentile (Q1) score for Team A is 12 points.

The median score for players on Team A is 14 points.

This grouped analysis provides significantly deeper insights than the univariate summary, allowing
data users to identify specific performance differences and trends across categorical groups
defined by the classification variable.
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Generating Detailed Cross-Tabulation Using Multiple Classification Variables

The true power of PROC TABULATE emerges when generating highly complex, multi-dimensional

cross-tabulations. For our final example, we will calculate the full set of descriptive statistics for

poi nt s based on the interaction of two classification variables simultaneously: t eam and

posi ti on.

Both t eamand posi ti on must be listed in the CLASS statement, informing SAS that they are
categorical grouping factors. In the TABLE statement, we continue to use the comma (,) to
separate row variables (t eam) from column definitions. However, we introduce the asterisk (*)
operator to nest or cross variables, which is the mechanism used to create hierarchical
relationships in the output structure.

The complex expression position * points * (N Mn QL Median Mean Q@ Max) instructs
SAS to cross the posi ti on variable with the poi nt s variable, and then cross that result with the
list of desired statistics. This nested syntax ensures that every statistic is calculated uniquely for
every combination of team and position.

[*create table that shows descriptive stats for points, grouped by team and position*/
proc tabulate data=my_data;

class team position;

var points;

table team, position * points * (N Min Q1 Median Mean Q3 Max);

run;

position
Forward Guard
points points

N  Min | Q1 | Median Mean Q3 Max | N Min Q1 Median A Mean Q3 Max

team
A 3 9.00  9.00 13.00 1267 | 16.00 16.00 3 | 12.00 12.00 15.00 @ 18.67 | 29.00 @ 29.00
B . . . . . . .| 2 20.00  20.00 2250 | 2250  25.00 | 25.00

(& 3 3.00 3.00 8.00 10.00  19.00  19.00 | 1 | 34.00 34.00 34.00 34.00 34.00 34.00

The resulting table delivers highly granular insights, breaking down the summary statistics for
poi nt s by every unique combination of t eam(rows) and posi ti on (columns). This level of detail is
essential for specialized performance analysis and comparative statistical reporting.
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It is important to observe how PROC TABULATE handles scenarios where data combinations do
not exist. For example, the cells corresponding to Team B and Position "Forward" are intentionally
left empty or contain missing values. This occurs because the original dataset contained no
observations where a player was simultaneously categorized as belonging to Team B and holding
the Forward position. This feature ensures the table accurately reflects the underlying data
structure.

Summary and Conclusion

The SAS System PROC TABULATE procedure is indispensable for any user seeking to generate

highly formatted and fully customizable summary tables in SAS. Whether the requirement is a
simple univariate summary or a complex multi-way cross-tabulation involving measures like
guantiles and means, this procedure provides the sophisticated flexibility necessary for
professional statistical reporting.

Mastery of the interaction between the CLASS statement (for grouping), the VAR statement (for
calculation), and the powerful syntax of the TABLE statement (for defining layout and statistics) is
the key to producing clean, detailed, and insightful outputs for nearly any data exploration or
reporting task.

Additional SAS Tutorials and Resources

For individuals looking to further expand their knowledge base in data manipulation and statistical
analysis using the SAS System, the following related resources and topics are highly
recommended for study:

Understanding advanced features in SAS data steps.

Effective use of PROC PRINT and PROC CONTENTS for data inspection.

Analyzing the functional differences between PROC MEANS, PROC SUMMARY, and PROC
TABULATE.
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