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Mastering Pivot Tables in SAS

Creating a pivot table is one of the most fundamental tasks in data analysis, allowing users to
efficiently summarize large volumes of data. In the SAS programming environment, this essential
function is best executed using the powerful PROC TABULATE procedure. This specialized

procedure is designed not just to create simple summary statistics, but to construct highly
customized, professional-quality tables suitable for reporting and deep-dive analysis. By utilizing
PROC TABULATE, analysts can quickly transform raw data into insightful aggregated views, laying

the foundation for complex business intelligence decisions.

Beyond basic aggregation, PROC TABULATE offers extensive control over the table's structure

and presentation. It facilitates a wide array of calculations--ranging from simple counts and sums to
more advanced descriptive statistics like means, standard deviations, and percentages--all within a
single procedure call. Furthermore, it includes robust options for formatting the output, ensuring
that the resulting pivot table is not only statistically sound but also visually appealing and easily
interpretable, complete with custom titles, labels, and hierarchical arrangements.

Understanding the Power of PROC TABULATE

The primary mechanism for generating sophisticated, multi-dimensional summary tables--often
referred to as pivot tables--in SAS is the PROC TABULATE procedure. This procedure is
specifically optimized for summarizing variables within a data set, allowing the analyst to define

row and column groupings, specify statistical measures, and control the aesthetics of the final
output structure. Unlike simpler procedures like PROC MEANS, PROC TABULATE excels at
displaying grouped statistics in a concise, cross-classified format, which is the essence of a
traditional pivot structure.

To successfully execute PROC TABULATE, it is necessary to define three critical components: the
classification variables (used for grouping), the analysis variables (the numeric variables to be
summarized), and the precise layout desired for the resulting table. Mastering the interplay
between the CLASS, VAR, and TABLE statements allows users to manipulate data with
exceptional flexibility, transforming flat data into highly organized summary reports.

Deconstructing the Basic Syntax

The standard operation of PROC TABULATE follows a specific, predictable syntax structure. This
structure ensures that SAS understands which variables should define the rows and columns, and
which statistics should populate the cells. A basic implementation requires only four fundamental
steps: invoking the procedure, defining classification variables, defining analysis variables, and
finally, specifying the table layout itself.
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This procedure uses the following basic syntax, which serves as the foundation for all table
constructions, regardless of complexity:

proc tabulate data=my_data;
class varl,

var var2 var3;

table varl, var2 var3;

run;

In this basic setup, the class statement is used to specify the categorical variable(s) (like varl) that
will define the grouping structure, typically forming the rows or columns. The var statement
specifies the numeric variables (like var2 and var3) upon which statistical calculations will be
performed. Most importantly, the table statement specifies the precise format of the pivot table,
using commas to separate row dimensions and spaces to separate column dimensions. This
statement dictates how the variables defined in the preceding statements will interact to form the
final summary output.

Understanding these core statements is essential, as the table statement is where the true power
of multidimensional tabulation is unlocked. The following example demonstrates how to apply this
syntax effectively in a real-world scenario involving retail sales data.

Practical Example: Setting Up the Sample Data Set

To illustrate the functionality of PROC TABULATE, let us consider a practical example using a

small retail data set. This hypothetical data contains transaction records detailing the number of
sales and returns processed at various geographical locations, represented by different grocery
stores (A, B, and C). Our goal is to consolidate this transactional data into a succinct summary
table that provides key performance indicators per store.

We first create and display the sample data structure using the standard DATA step and the PROC
PRINT procedure to ensure the data is loaded correctly into the SAS environment:

[*create dataset*/

data my_data,;

input store $ sales returns;
datalines;

Al102

A70

AT71

A81
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A60
B 102
B 145
B134
B90
B52
Cl21
C101
C103
Cl24
C9o1

run;
[*view dataset*/

proc print data=my_data;

The output from PROC PRINT confirms the structure of our input data, showing individual
transaction rows categorized by the store variable, along with corresponding numeric values for
sales and returns. This structured input is necessary before we can proceed to the tabulation step.

Obs | store @ sales | returns

1] A 10 2
2 A i 0
3 A 7 1
4 A 8 1
5 A 6 0
6 B 10 2
7B 14 5
8 B 13 4
9 B 9 0
10 | B 5 2
11| C 12 1
12 | C 10 1
13| C 10 3
14 | C 12 4
15 | C 9 1
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Generating Aggregate Summaries Using Sum

A frequent requirement in business reporting is calculating the total volume of activities--in this
case, the total sum of sales and returns associated with each specific grocery store location. By
default, when no explicit statistical keyword is specified in the TABLE statement, SAS's PROC
TABULATE automatically computes the sum of the analysis variables for each classification
group. This makes generating total volumes straightforward and efficient.

To achieve this aggregation, we specify the classification variable (store) in the CLASS statement,
define the numeric variables (sales and returns) in the VAR statement, and structure the output in
the TABLE statement using the grouping variable followed by the numeric variables. This structure
results in the store labels forming the rows and the analysis variables forming the columns,
providing a classic pivot table layout.

We can use the following syntax to produce a summary of the totals:

[*create pivot table to summarize sum of sales and returns by store*/
proc tabulate data=my_data;

class store;

var sales returns;

table store, sales returns;

run;

The resulting summary clearly shows the contribution of each store to the overall business metrics.
The table is structured such that the store category labels are listed vertically, and the aggregated
sums for sales and returns are displayed horizontally for quick comparison.

sales | returns
Sum Sum
store
A 38.00 4.00
B 51.00 13.00
c 53.00 10.00

Analyzing the output of the first pivot table allows for immediate high-level observation of store
performance:

The total sum of sales made at store A is 38 units, indicating its overall transaction volume over the
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period.

The total sum of returns made at store A is 4, providing context on customer satisfaction or product
quality issues.

Store B demonstrated significantly higher sales volume, accumulating a total sum of sales of 51.
However, store B also recorded a higher rate of returns, with a total sum of 13 returns, signaling a
potential area for operational review compared to other stores.

Store C's performance falls between A and B, offering analysts a comparative baseline across the
three locations.

This aggregation technique provides a powerful starting point for understanding raw volume
statistics across different segments of the data.

Calculating Descriptive Statistics with Mean

While total volumes are informative, analysts often require insight into the average performance
per transaction or per record. To calculate descriptive statistics other than the default sum, PROC
TABULATE utilizes statistical keywords appended to the variable names within the TABLE
statement. One of the most commonly requested descriptive measures is the arithmetic mean, or
average.

To instruct SAS to calculate the average sales and returns for each store, we modify the TABLE
statement by appending the keyword *Mean after the variable name. This tells the procedure to
override the default summation behavior and calculate the arithmetic average of the observations
within each classification group. This provides a normalized view of performance, useful for
comparing stores regardless of their total transaction count.

The following syntax demonstrates how to calculate the average value for both sales and returns,
grouped by store location:

[*create pivot table to summarize mean of sales and returns by store*/
proc tabulate data=my_data;

class store;

var sales returns;

table store, sales*Mean returns*Mean;

run;

Executing this modified code yields a new summary table where the cells are populated by the
arithmetic mean for sales and returns, respectively. This average allows us to determine the typical

performance per transaction at each location, providing a more detailed look at efficiency.
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sales | returns

Mean Mean

store

A 7.60 0.80
B 10.20 2.60
¢ 10.60 2.00

The resulting pivot table presents the calculated mean values for sales and returns across the
categorized stores. For instance:

The mean value of sales made at store A is 7.6. This suggests that the average transaction size at
store A is slightly lower than that of the other locations.

The mean value of returns made at store A is 0.80, indicating that less than one return is
associated with every set of transactions recorded.

Conversely, the mean value of sales made at store B is 10.2, highlighting that, on average, Store B
processes larger individual sales transactions.

However, the corresponding mean value of returns at store B is 2.6. Although Store B has higher
sales totals, this elevated average return rate suggests a higher risk or lower transactional quality
compared to Store A and C.

This ability to swiftly switch between raw aggregates and normalized statistics demonstrates the
immense analytical power inherent in using PROC TABULATE for building complex summary
reports from your raw data set.

Expanding Your Tabulation Skills

The examples provided illustrate only the fundamental application of PROC TABULATE for
generating simple one-dimensional pivot tables. The true flexibility of this procedure lies in its
capacity to handle multi-dimensional cross-classifications. For instance, analysts can introduce a
second classification variable (e.g., product type or region) into the CLASS statement and modify
the TABLE statement to create intricate hierarchies in both the row and column dimensions,
producing detailed reports that simultaneously categorize data along multiple axes.

Furthermore, PROC TABULATE is not limited to just sum and mean. It supports dozens of
statistical keywords, including N (count of non-missing observations), STDDEV (standard
deviation), MIN (minimum value), and MAX (maximum value). By combining these statistics with
different grouping variables, you can create comprehensive statistical summaries essential for
quality control, performance benchmarking, and complex research analysis.
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In conclusion, mastering PROC TABULATE is crucial for any serious SAS user focused on
reporting and data aggregation. It provides the necessary tools to efficiently convert raw
observations into clear, professional, and customizable summary reports, forming the backbone of

effective data communication.

To further enhance your data analysis capabilities in SAS, consider exploring tutorials on related
procedures such as PROC MEANS for simpler summaries, PROC REPORT for advanced list
reporting, and techniques for incorporating custom formatting and titles into your pivot table output:
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