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Tutorial: Identifying and Handling Missing Values in SAS with the MISSING Function

In the world of data science, especially within the SAS environment, robust data management
forms the core foundation of reliable statistical analysis and precise reporting. A ubiquitous

challenge faced by data analysts is the presence of missing values--data points that are undefined,

unrecorded, or simply absent. If these gaps are not properly identified and addressed, they can
severely compromise the integrity and validity of any resulting analysis. To effectively combat this
critical data quality issue, SAS offers a powerful and essential built-in utility: the MISSING

function.

The MISSING function is central to efficient data preparation workflows. Its primary purpose is to
allow programmers to systematically determine if a specific variable within a dataset contains any

entries marked as missing. Given its simple implementation and capacity to produce highly efficient
binary output, the MISSING function is an indispensable component of every SAS programmer's
toolkit. Mastery of this function ensures that raw data is thoroughly vetted, paving the way for
confident data exploration and advanced modeling tasks.

The Challenge of Missing Data in SAS

Missing data refers to any observation where a value for a given variable has not been recorded.

Crucially, SAS handles these gaps differently depending on the data type. For nhumeric variables, a
missing entry is universally represented by a single period (.). Conversely, for character variables,

a missing value is typically signified by a blank space or an empty string. Understanding these
internal representations is the first step toward effective data manipulation.

The presence of unaddressed missing data introduces substantial risk into the analytical process.
Potential consequences include the introduction of significant bias, a reduction in the statistical
power of hypothesis tests, and ultimately, the derivation of flawed or misleading conclusions.
Therefore, the ability to precisely and efficiently locate these data gaps is not merely helpful--it is
an absolutely necessary prerequisite for any comprehensive data cleaning effort or imputation

strategy.

The MISSING function significantly simplifies this critical identification process. By returning a
straightforward binary indicator (0 or 1), it provides a clear signal of data presence or absence.
This binary result can be seamlessly integrated into conditional logic statements or used to
efficiently generate new status variables within your SAS programs. This functionality ensures high
standards of data integrity are upheld throughout all subsequent analytical tasks, providing a
reliable foundation for your analysis.

Understanding the MISSING Function Syntax

The design philosophy behind the MISSING function emphasizes simplicity and immediate utility.
Integrating this function into your SAS code requires only a concise understanding of its syntax and
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how it interacts with different data types.
The standardized syntax for invoking the function is notably straightforward:
MISSING(expression)

In this structure, the term expression serves as a placeholder for the specific variable or value you
intend to evaluate for missingness. A key feature of the MISSING function is its adaptability; it
automatically employs the correct checking mechanism based on the data type of the input,
handling both character variables and numeric variables with equal effectiveness.

When the MISSING function executes, it returns an unambiguous binary result. A return value of
0 indicates that the specified variable does not contain a missing value for that particular
observation. Conversely, a return value of 1 confirms that the variable does contain a missing
value. This highly efficient binary output makes it exceptionally useful for defining logical checks
and conditional processing steps within a DATA step, where speed and precision are critical.

Practical Application: Identifying Missing Values in a Dataset

To fully appreciate the utility of the MISSING function, let us walk through a practical example
using a sample dataset constructed in SAS. This hypothetical data tracks key performance
indicators for basketball players, including their team, position, points scored, and assists.
Crucially, we have intentionally introduced missing values in the 'position’ column (represented by

a blank space for character data) and the 'points' column (represented by a period for numeric
data) to accurately simulate the realities of real-world data preparation.

The following SAS code is used to establish this initial dataset, followed by a command to display
its raw contents. By observing this initial setup, we can clearly identify where the missing data is
located before we apply the detection logic using the MISSING function.

[*create dataset*/
data my_data,;
input team $ position $ points assists;
datalines;

A Guard 14 4

A Guard 22 6

A Guard 24 9

A Forward 13 8
A Forward 139
A.105

B Guard 24 4
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B Guard . 6

B Forward 34 2
B Forward 155
B Forward 235
B.104

run;

[*view dataset*/
proc print data=my_data;

Obs | team | position @ points | assists

1A Guard 14 4
2| A Guard 22 6
3|A Guard 24 9
4 A Forward 13 8
5| A Forward 13 9
6 A 10 5
7 B Guard 24 4
8| B Guard 6
9| B Forward 34 2
10 B Forward 15 5
1 B Forward 23 5
12 B 10 4

Our next step involves generating a new dataset using the MISSING function within a DATA step.
We aim to create a new indicator variable, named missing_position, which returns the binary
status (0 or 1) of the 'position’ variable for every observation. This transformation is executed
efficiently as follows:

[*create new dataset*/

data new_data,;

set my_data;

missing_position = missing(position);
run;

/*view new dataset*/
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proc print data=new_data;

Obs  team position | points | assists | missing_position

1 A Guard 14 4 0
2 A Guard 22 6 0
3 A Guard 24 9 0
4 A Forward 13 8 0
5|A Forward 13 9 0
6 A 10 5 1
7 B Guard 24 4 0
8 | B Guard 6 0
9 B Forward 34 2 0
10 B Forward 15 5 0
1 B Forward 23 5 0
12 B 10 4 1

The resulting output clearly validates the effectiveness of the binary check. The newly generated
missing_position column reports O for observations where the 'position’ is present (not missing)
and reports 1 for rows where the 'position’ is absent (missing). This direct binary feedback provides
immediate, machine-readable insight into the data quality of that specific column.

Enhancing Readability with Conditional Logic

While the binary output (0 or 1) produced by the MISSING function is perfectly optimized for
logical operations and internal machine processing, it can often lack immediate intuition for human
review or presentation purposes. To improve clarity and generate more descriptive output, the
function is commonly and powerfully paired with IF-THEN/ELSE statements in SAS programming.

By incorporating conditional logic, we gain the ability to translate the raw numerical indicator into
highly meaningful textual labels, such as 'yes' or 'no'. This transformation makes the presence of
missing values instantly clear to any user, regardless of their familiarity with SAS's internal binary

coding conventions. This method is highly recommended when preparing datasets destined for
external audiences, executive summaries, or comprehensive data quality reports where
interpretability is paramount.

The revised SAS code provided below demonstrates this technique. If the MISSING function
detects an empty value in 'position’, the new variable missing_position is assigned the string
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'ves'; otherwise, it receives the string 'no’. This powerful combination of the MISSING function and

IF-THEN/ELSE statements dramatically optimizes the readability and descriptive power of the

resulting output.

/*create new dataset*/

data new_data,;
set my_data;

if missing(position) then missing_position ='yes';

else missing_position ='no’;

run;

[*view new dataset*/

proc print data=new_data;

Obs | team
1A
2 A
3 A
4 A
5 A
6 A
7 B
8 B
9 B

10 B
1 | B
12 B

position
Guard
Guard
Guard
Forward

Forward

Guard
Guard
Forward
Forward

Forward

points
14
22
24
13
13
10
24

34
15
23
10

assists

A~ o 0 N R O o O

missing_position
no
no
no
no
no
yes
no
no
no
no
no

yes

As illustrated in the resulting table, the missing_position column is now cleanly populated with the

descriptive 'yes' or 'no' values. This transformation significantly improves the overall clarity of the

dataset, streamlining the crucial process of assessing data completeness for any analyst.

Key Considerations and Interpretation of Results

Properly interpreting the output generated by the MISSING function is a critical step for

undertaking accurate data cleaning. It is paramount to internalize the fact that the function operates

exclusively on the argument provided. If you apply the MISSING function to the 'position’ variable,
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it will only report missingness for that specific column, completely disregarding any missing entries
that might be present in other variables within the same observation.

Consider, for instance, row 8 in our basketball dataset. This row clearly contains a missing score in

the 'points' variable. However, because the MISSING function was explicitly applied only to
'position’ (which is present in that row), the output column missing_position correctly reports 'no’
(or 0). This scenario underscores a fundamental principle: analysts must meticulously specify the
correct variable argument based precisely on the intended analytical objective and the column
being scrutinized.

Furthermore, the MISSING function is fundamentally designed for evaluating one variable at a
time. If your primary goal is to obtain a total count of missing entries across an entire list of
variables simultaneously, SAS provides specialized alternatives tailored for this purpose. These
powerful alternatives include the NMISS function for numeric variables and the CMISS function for

character variables. These functions return a quantitative total count, rather than the binary check
provided by the MISSING function.

Strategies for Handling Missing Data in SAS

While the initial identification of missing values using the MISSING function is a crucial preliminary

stage, it represents only the beginning of a robust data strategy. The effective management and
treatment of these identified missing entries are absolutely paramount to ensuring the long-term
integrity and validity of any subsequent statistical analysis performed within the SAS environment.

Once missing entries have been successfully located, data analysts must carefully select the most
appropriate method for resolution. These methodologies are traditionally categorized into three
primary strategic groups:

Deletion: This straightforward strategy involves removing either the entire observation (the row) or
the entire variable (the column) containing the missing data. Although deletion is often the quickest
path, analysts must be aware that it carries the significant risk of losing valuable information and
can introduce substantial bias if the data is not missing completely at random.

Imputation: This sophisticated technique involves replacing the missing values with calculated,

statistically derived estimates. Simpler imputation methods include substituting the mean, median,
or mode derived from the existing non-missing data. However, more advanced statistical
approaches, such as regression imputation or multiple imputation, offer far greater statistical rigor
and accuracy. SAS provides a variety of dedicated procedures and functions specifically designed
to streamline these complex imputation processes.

Advanced Modeling: This strategy involves utilizing specialized statistical analysis methods that
are inherently capable of handling missing data without necessitating explicit deletion or
imputation. Examples include techniques based on maximum likelihood estimation, whose
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applicability depends heavily on the specific statistical model chosen.

The determination of which strategy to employ hinges heavily on the unique characteristics of your
dataset, the overall volume of missingness, and perhaps most crucially, the assumed mechanism
of missingness--whether the data is Missing Completely at Random (MCAR), Missing at Random
(MAR), or Missing Not at Random (MNAR). A thorough understanding of these underlying factors
is essential to preserving data integrity and guaranteeing the ultimate reliability of your final
analytical results.

Conclusion and Further Resources

The MISSING function stands as a foundational and remarkably efficient mechanism within the
SAS programming language. It facilitates the rapid and accurate identification of absent values
across your datasets. Its concise syntax and instantly clear binary output make it an absolutely

essential tool for conducting initial data quality checks and for building robust, reliable data
preparation workflows.

By mastering the effective application of this function--from its basic usage to its integration with
conditional programming structures like IF-THEN/ELSE statements--you can dramatically enhance

the transparency, interpretability, and reliability of your SAS code. This core capability is non-
negotiable for maintaining high data quality standards and ensuring that all subsequent statistical
analysis is conducted solely on complete and accurate information.

For more comprehensive guidance, including advanced techniques, detailed examples, and
information regarding the MISSING function and other related SAS data management
functionalities, we strongly recommend consulting the official SAS documentation. A commitment

to continuous learning in these areas will solidify your expertise in data manipulation and analytical
programming.

Additional Resources for SAS Data Management

To further enhance your skills, explore these related tutorials covering common data manipulation
tasks in SAS:

How to Count Missing Values in SAS

How to Drop Missing Values in SAS
How to Use IF THEN ELSE in SAS
How to Use a WHERE Clause in SAS
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