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Introduction to Outer Joins in SAS

Data professionals frequently encounter scenarios requiring the synthesis of information scattered

across various tables. The Outer Join is a crucial data merging technique implemented within the

SAS environment, typically executed using the robust PROC SQL procedure. Unlike standard

inner joins, which demand a perfect match between records in both source tables, an outer join is

designed for inclusiveness. It guarantees that every single observation from both contributing

datasets is carried forward into the final merged output, irrespective of whether a corresponding

match exists in the counterpart table. This non-restrictive characteristic makes the outer join an

invaluable tool for tasks requiring high data completeness, such as regulatory auditing or

combining sparse operational logs.

The most common application of this technique in SAS is the implementation of a Full Outer Join.

When SAS executes a full outer join, it systematically combines the data, ensuring the retention of

all rows from the designated left dataset and all rows from the right dataset. For observations

where a match cannot be established across the join condition, the columns corresponding to the

non-matching table will be populated with system-missing values. Developing proficiency in the

precise SAS syntax required for this procedure is paramount for analysts who need to construct a

holistic view of their information architecture while deliberately preserving all unmatched records.

The standard methodology for initiating this comprehensive merge operation relies on the explicit

use of the FULL JOIN keyword within the framework of a PROC SQL block. This approach

benefits from utilizing standard Structured Query Language (SQL) conventions, offering familiarity

and flexibility to users experienced in relational database operations. The foundational structure,

detailed below, provides the necessary syntax for successfully performing a full outer join between

any two SAS datasets, setting the stage for the detailed, practical demonstration that follows.

The following canonical syntax demonstrates how to perform a full outer join between two SAS

datasets, data1 and data2:

proc sql;

create table final_table as

select coalesce(x.team, y.team) as team, x.team, x.points, y.team, y.assists

from data1 as x full join data2 as y

on x.team = y.team;

quit;

This specific SQL block executes a full outer join using the FULL JOIN statement and returns all

rows from the datasets called data1 and data2. This method ensures that all information is

preserved, creating a comprehensive output table.

https://en.wikipedia.org/wiki/Join_(SQL)#Full_outer_join
https://www.sas.com/
https://support.sas.com/rnd/base/topics/sql/procsql.html
https://support.sas.com/documentation/onlinedoc/sas9doc/p3/html/p3v01.htm
https://www.w3schools.com/sql/sql_join_full.asp
https://en.wikipedia.org/wiki/Join_(SQL)#Full_outer_join
https://support.sas.com/documentation/onlinedoc/sas9doc/p3/html/p3v01.htm
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Dissecting the PROC SQL Syntax for Outer Joins

When executing complex data integration tasks in SAS, the PROC SQL statement serves as the

most standardized and efficient mechanism for defining relationships between tables. The

foundation of the operation hinges on the explicit use of the FULL JOIN clause, which clearly

communicates the intent to establish an inclusive relationship. This clause directs the SAS engine

to retrieve all observations from the first source table (designated with an alias like X) and all

observations from the second source table (aliased as Y), subsequently matching them based on

the criteria specified within the mandatory ON clause.

The formal structure begins with the invocation of proc sql, followed immediately by the create

table command, which specifies the name of the resulting output dataset. Within the critical

select statement, the user lists all desired output columns. The actual join logic is housed within

the from clause, where the two input tables, data1 and data2, are formally linked using the full

join operator. The use of table aliases (as x and as y) is highly recommended practice,

particularly to prevent ambiguity when column names, such as team, are identical across both

source tables.

The pivotal on x.team = y.team statement defines the exact condition upon which the rows will

be merged. If the values in the specified team columns align, the corresponding records are

horizontally combined into a single observation. However, if an observation in data1 lacks a

corresponding entry in data2 (or vice-versa), the row is nevertheless included in the final output

table, with system-defined missing values inserted into the columns originating from the non-

matching source. This crucial mechanism of comprehensive inclusion is precisely what

differentiates the FULL JOIN from the more restrictive inner join operation.

The Critical Role of the COALESCE Function

Successfully implementing a full outer join requires more than just linking tables; it demands

careful attention to how the join key itself is presented in the final output. When rows are

unmatched--meaning a record exists only in one source table--the corresponding join key column

from the other source will inevitably contain a missing value. For example, if a team record

originates solely from data2, then the column x.team (from data1) will be missing. If the analyst

were to simply select one of the aliased key columns (e.g., x.team) as the primary identifier, any

unique records from the second table would appear to have a missing team name, severely

compromising data integrity.

To elegantly solve this consolidation problem and produce a single, unified, and complete key

identifier column, we utilize the powerful COALESCE function. This function operates by

evaluating its list of arguments sequentially and returning the first value it encounters that is not

https://www.sas.com/
https://support.sas.com/rnd/base/topics/sql/procsql.html
https://www.w3schools.com/sql/sql_join_full.asp
https://www.w3schools.com/sql/sql_join_full.asp
https://docs.oracle.com/cd/B19306_01/server.102/b14200/functions023.htm
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missing or null. In the syntax structure coalesce(x.team, y.team) as team, SAS first attempts

to retrieve the team name from x.team. If this value is missing (indicating the record originated

only from the right table), SAS gracefully defaults to the second argument, y.team, thereby

guaranteeing that the new column, aliased as team, is fully populated with the correct identifier for

every single observation.

The strategic inclusion of COALESCE is indispensable for generating clean, practical output when

performing comprehensive joins. Without this function, the analysis would be complicated by the

presence of two separate, partially complete key columns (x.team and y.team), forcing the analyst

to manually determine which column holds the valid identifier for each row. By leveraging

COALESCE, the output is streamlined, ensuring the merged data is immediately ready for

subsequent statistical analyses or reporting tasks.

Preparing the Sample Data for Outer Join Demonstration

To effectively showcase the necessity and mechanics of the Outer Join, we must first construct

two distinct source tables within the SAS environment. For this example, we utilize hypothetical

data pertaining to basketball teams. The first table, named data1, records scoring metrics (the

points variable), while the second table, data2, tracks playmaking metrics (the assists variable).

A critical feature of these sample tables is the intentional creation of disparity: they contain a set of

teams that overlap (present in both tables) and another set of teams that are unique to only one of

the sources.

The preparation of these source tables is handled efficiently using the standard SAS Data Step

and PROC SQL syntax, a vital preparatory stage before any merge operation. This setup confirms

that we are working with heterogeneous data sources, allowing us to clearly observe how the full

outer join technique rigorously handles both perfectly matched and unmatched observations.

Specifically, data1 is initialized with eight team records, and data2 is initialized with six team

records; teams A through D are present in both, creating the necessary overlap.

The code below outlines the creation process, employing the data step coupled with datalines to

input the sample data directly. Following data input, the proc print command is used to display

the contents of each individual table. This verification step is important as it visually confirms the

intended structure of the source data, verifying that teams E, F, G, and H are unique to data1, and

teams L and M are unique to data2, thereby justifying the need for a comprehensive outer join.

/*create datasets*/

data data1;

input team $ points;

datalines;

A 18

https://docs.oracle.com/cd/B19306_01/server.102/b14200/functions023.htm
https://docs.oracle.com/cd/B19306_01/server.102/b14200/functions023.htm
https://en.wikipedia.org/wiki/Join_(SQL)#Full_outer_join
https://support.sas.com/rnd/base/topics/sql/procsql.html
https://statistics.arabpsychology.com/?p=2544
https://statistics.arabpsychology.com
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B 22

C 19

D 14

E 14

F 11

G 20

H 28

;

run;

data data2;

input team $ assists;

datalines;

A 4

B 9

C 14

D 13

L 10

M 8

;

run;

/*view datasets*/

proc print data=data1;

proc print data=data2;

The visual confirmation from the printed output confirms the data structure, establishing the

necessary disparity that necessitates the use of a full outer join to ensure that all unique team

performance data is successfully integrated and retained in the final consolidated output.

https://statistics.arabpsychology.com/?p=2544
https://statistics.arabpsychology.com
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Executing the Full Outer Join Command in SAS

With the source data prepared, we proceed to execute the full outer join using the established SAS

syntax. The goal is to generate a new dataset, explicitly named final_table, which

comprehensively merges the points and assists data for every team recorded across both

source tables. This process leverages the SQL capabilities built into the SAS environment to

achieve maximum data retention.

The code provided below implements the core join logic. Notice the strategic use of the

COALESCE function within the select statement; this is paramount for creating a clean, singular

team identifier column, resolving the potential missing values caused by unmatched records.

Immediately following the join and table creation, we use proc print to visually confirm the

structure and content of the newly merged table, final_table, ensuring the operation was

successful.

/*perform outer join*/

proc sql;

create table final_table as

https://www.sas.com/
https://docs.oracle.com/cd/B19306_01/server.102/b14200/functions023.htm
https://statistics.arabpsychology.com/?p=2544
https://statistics.arabpsychology.com
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select coalesce(x.team, y.team) as team, x.team, x.points, y.team, y.assists

from data1 as x full join data2 as y

on x.team = y.team;

quit;

/*view results of outer join*/

proc print data=final_table;

Upon execution, final_table is created containing a total of ten observations. This observation

count is derived from the four teams that successfully matched (A, B, C, D), plus the four teams

unique to the left table (E, F, G, H), and the two teams unique to the right table (L, M). This

conclusive total confirms the fundamental behavior of the full outer join: every piece of original data

is preserved, achieving complete data compilation.

Interpreting the Consolidated Output Table

The final output dataset, final_table, successfully encapsulates every single row from both initial

source tables, achieving the core objective of the full outer join. The resulting table contains all ten

unique team records. The structure clearly separates the metrics: x.points and y.assists retain

data specific to their original sources, while the clean, derived team column provides the unified

primary identifier constructed using the COALESCE function.

Examination of the results reveals the behavior specific to unmatched observations. For instance,

teams E, F, G, and H, which originated exclusively from data1, exhibit missing values in the

y.team and y.assists columns. Conversely, teams L and M, exclusive to data2, show missing

https://statistics.arabpsychology.com/?p=2544
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values in the x.team and x.points columns. This pattern of null imputation is the deliberate

design of a full outer join, offering analysts immediate insight into the completeness of data for

each observation and identifying records only present in one source.

This visualization underscores the necessity of the COALESCE function. Had we omitted this

function from the select statement, the unified team column would not exist. Instead, records for

teams L and M would show missing values under x.team, severely diminishing the table's utility by

obscuring the primary identifier. The intentional selection of columns and the application of

conditional functions within PROC SQL are crucial steps in ensuring that complex join operations

yield accurate, complete, and immediately useful datasets for subsequent reporting and analysis.

Further Resources for SAS Data Integration

While mastering the implementation of outer joins is a significant step, it represents just one facet

of effective SAS programming. To truly excel in data manipulation and advanced statistical

analysis, it is highly recommended that practitioners expand their knowledge base to cover related

data transformation methods and procedures. Solidifying your understanding of how to manage,

clean, and transform complex data structures will significantly enhance your analytical capabilities.

The concepts covered in this guide regarding joins form a fundamental basis for data integration.

We encourage you to explore the following resources and tutorials to build upon this foundational

knowledge and learn how to perform other common, yet critical, tasks within the SAS system:

Detailed guides comparing and contrasting the behavior of Left, Right, and Inner Joins.

In-depth tutorials on complex data transformation techniques utilizing the foundational SAS Data

Step.

Official documentation and examples focusing on key statistical and reporting procedures available

in the SAS system.

https://docs.oracle.com/cd/B19306_01/server.102/b14200/functions023.htm
https://www.sas.com/en_us/software/stat.html
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