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Understanding and Counting Missing Values in SAS with the NMISS Function

Introduction to the NMISS Function in SAS

In the demanding world of rigorous data analysis, identifying and quantifying data gaps is the
absolute first step toward ensuring reliable statistical outcomes. Failure to address missing values

(1/5) can severely compromise the integrity and validity of any subsequent modeling or reporting
effort. The NMISS function (1/5) in SAS (1/5), the Statistical Analysis System, is an indispensable
utility designed specifically for this critical task. It is expertly engineered to efficiently count the

number of system-missing observations associated with every numeric variable (1/4) within a

specified dataset (1/4), providing a swift and precise assessment of data completeness and
integrity.

The power to accurately gauge the extent of missing information empowers analysts to make
foundational and informed decisions regarding necessary data handling strategies. These
strategies may range from simple observation exclusion (listwise deletion) to sophisticated
statistical imputation (1/3) techniques, or even targeted adjustments to data collection protocols.
Crucially, the NMISS function serves as a focused diagnostic tool: unlike other SAS functions that
count non-missing observations, NMISS isolates and reports only the gaps, which is essential for
maintaining high data quality (1/3) throughout the entire analytical lifecycle. Its clear and concise
syntax ensures that it is accessible to all levels of SAS (2/5) users, from those just starting their
initial data exploration to seasoned professionals managing highly complex data structures.

The most prevalent and efficient method for utilizing the NMISS function (2/5) involves integrating it
directly within the powerful PROC MEANS (1/3) procedure. By simply invoking the NMISS option
inside the PROC MEANS statement, users can instantly generate a comprehensive summary

table. This output not only delivers standard descriptive statistics--such as the mean, standard
deviation, and minimum/maximum values--but, most importantly, includes a dedicated column
detailing the exact count of missing values (2/5) for every numeric field processed. This technique

provides a streamlined, holistic, multi-variable overview of data completeness in a single, efficient
execution step.

The following code block demonstrates the fundamental and most impactful implementation of this
approach. This simple setup directs SAS (3/5) to analyze the entire numeric structure of the
specified dataset (2/4), providing crucial, immediate feedback on the data's integrity before any
complex statistical modeling or transformation is attempted.

proc means data=my_data nmiss;
run;

Upon execution, this command processes the dataset named my_data and produces an output
detailing key descriptive statistics, specifically including the total number of non-missing
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observations (N) and, most critically, the precise number of missing values (NMISS) for every

numeric variable (2/4) it contains. This immediate, programmatic feedback is vastly superior to
manual data inspection for initial assessments and constitutes the indispensable first step in any
robust data auditing process.

Understanding Missing Data Conventions in SAS

Within the SAS (4/5) programming environment, the handling of missing data adheres to strict

conventions that are fundamentally dependent on the variable type. For all numeric variable (3/4)
fields, the system missing value is universally represented by a single period (.), which is SAS's
designated indicator for an unavailable numerical observation. This differs significantly for
character variables (1/2), where a missing value is denoted by a blank space or an entirely empty

string (* *). This distinction is critical because the core NMISS function (4/5) is engineered primarily,

and by default, to identify and count only the system missing numeric periods (.).

The quantity and distribution of missing values (3/5) exert a profound and potentially distorting

influence on any subsequent statistical analysis. If these gaps are left unaddressed or are
improperly quantified, missing data can introduce significant selection bias, substantially reduce
the statistical power of tests, and ultimately lead to flawed or incorrect conclusions. Therefore,
establishing a comprehensive and robust understanding of the location, quantity, and potential
mechanism of missingness (e.g., Missing Completely At Random, MAR, or MNAR) is an absolute
prerequisite for conducting any sound data analysis. Proceeding with complex modeling without
first auditing and addressing these data deficiencies compromises the statistical integrity of the
entire project.

Quantifying the precise extent of missingness using diagnostic tools such as the NMISS function
enables analysts to strategically select the most appropriate data handling methods. These
strategies span a wide continuum, ranging from conservative approaches like listwise deletion
(where any observation with a missing entry is excluded entirely) to highly advanced statistical
imputation (2/3) techniques. Imputation is the process of estimating and filling in the missing values
based on patterns observed in the complete data. The selection of the correct strategy must be
meticulously guided by the specific nature of the missing data and the defined objectives of the
research, ensuring that the chosen approach minimizes bias and maximizes the statistical validity
of the final findings.

Counting Missing Values for Numeric Variables with PROC MEANS

To provide a clear, practical demonstration of the NMISS function's (5/5) utility, we will utilize a

realistic, albeit hypothetical, scenario involving player performance data. We create a dataset (3/4)
named my_data, which compiles crucial metrics such as the player's team (a character variable),
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points scored, assists, and rebounds. In this example, points, assists, and rebounds are defined as

numeric variables (4/4). Critically, this sample dataset has been intentionally populated with
several missing observations to explicitly illustrate how NMISS effectively diagnoses and quantifies
these omissions across multiple fields simultaneously.

The following sequence of SAS (5/5) code is necessary first to construct this sample dataset and
then to display its raw contents using the PROC PRINT procedure. Viewing the raw data allows
analysts to visually confirm the specific structure of the missing entries--specifically, the period (.)
symbolizing missing numeric values, and the blank space (' ) representing missing character
values. While visual inspection is helpful for small examples, it reinforces the necessity of relying
on robust, automated counting for reliable data quality (2/3) assurance in production-scale
datasets.

[*create dataset*/
data my_data,;
input team $ points assists rebounds;
datalines;
Al02.

Al75.

A1l7 ..

A 1834

A1505

B.45

B2908

B.29

Cc1l219

.301.

run;

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

The output generated by PROC PRINT (shown below) confirms the visual presence of missing
values (4/5) scattered across the performance variables. Gaps are clearly noticeable in the points,
assists, and rebounds columns, marked by the distinctive period symbol. Additionally, one
observation lacks a team assignment, represented by a blank space in the character field. To
move beyond this visual confirmation to a quantitative, scalable assessment, we must now
leverage the programmatic capabilities of SAS.
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Obs | team | points | assists @ rebounds

1 A 10 2

2 A 17 5

3 A 17

4 A 18 3 4
5 A 15 0 5
6 B 4 5
7 B 29 0 8
8 B 2 9
9 C 12 1 9
10 30 1

To systematically and efficiently count the number of system-missing numeric values across the
my_data dataset, we next employ the PROC MEANS (2/3) procedure, specifically activating the

crucial NMISS option. This straightforward technique rapidly generates a comprehensive summary
of missingness for all numeric fields within a single, concise output table, delivering the necessary
guantitative snapshot of data integrity required before proceeding with any analytical tasks.

/*count number of missing values in each variable*/
proc means data=my_data nmiss;
run;

Interpreting the NMISS Output for Numeric Variables

Upon successful execution of the PROC MEANS (3/3) statement, which incorporates the essential

NMISS option, SAS generates a summary table that functions as the definitive diagnostic report for
data completeness. This output is a vital component of any initial data exploration phase, as it
provides not only standard statistical summaries but also, crucially, a precise measure of data
deficiencies. For the purpose of assessing missingness, the analyst's attention must be directed
exclusively toward the column distinctly labeled NMISS, which reports the exact count of system
missing numeric values identified for each variable processed.
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The MEANS Procedure

Variable N Miss

points 2
assists 1
rebounds 4

By analyzing the output table displayed above, we can derive clear and quantifiable conclusions
regarding the distribution of missing values (5/5) within our my_data dataset (4/4). This variable-

by-variable breakdown is essential for prioritizing data cleaning efforts and selecting the most
appropriate imputation (3/3) strategies. The results confirm the precise number of missing entries
for each of the performance statistics:

The points variable registers 2 missing values. This signifies that scoring data is unavailable for
two distinct player observations within the dataset.

The assists variable demonstrates a relatively lower rate of missingness, counting only 1 missing
value.

The rebounds variable exhibits the highest count of missingness, totaling 4 missing values. This
crucial finding suggests that rebound statistics were the least consistently recorded metrics
compared to points and assists.

This guantitative assessment offers immediate and actionable insight into the data's integrity
profile. Identifying that the rebounds variable has the highest missing count directs the analyst's
immediate attention to this specific variable. This might prompt an investigation into the data
collection process itself or necessitate the application of more robust imputation methods to
effectively address the identified gaps. Without the quantified precision offered by this NMISS-
enabled diagnostic, such significant discrepancies could easily be overlooked, potentially leading
to inaccurate statistical inferences based on incomplete or biased data.

Handling Missing Values in Character Variables using PROC SQL

It is essential to recognize a key functional limitation: the standard NMISS option available within
procedures like PROC MEANS is strictly engineered to count only the system-missing indicators
(periods) associated with numeric variables. It fundamentally does not register or count missing

entries in character variables (2/2), which SAS represents as either blank spaces or completely

empty strings (' ). To achieve a truly holistic assessment of data quality (3/3), particularly when
character fields contain crucial categorical information, a separate and more flexible approach
must be employed to accurately quantify these character-based omissions.

The most powerful and widely accepted methodology for rigorously counting character missing
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values involves utilizing the advanced capabilities of the PROC SQL (1/3) procedure. PROC SQL
offers its own integrated function, also named nmiss() (often written in lowercase within SQL
syntax), which is specifically designed to evaluate whether a character string contains only blanks
or is entirely empty. Importantly, it treats these conditions as missing. This flexibility makes PROC
SQL (2/3) the ideal tool for diagnosing missingness comprehensively across all data types,
guaranteeing a thorough data auditing process.

Returning to our my_data example, the team variable is defined as a character type. To precisely
determine the number of records where a team assignment is absent (i.e., the field is blank), we
construct a dedicated PROC SQL (3/3) query. This query harnesses the "'nmiss()” SQL function,
applies it directly to the 'team' column, and utilizes the AS clause to assign a clear alias,
‘missing_team_values’, to the resulting count for enhanced clarity and readability in the final
output.

/*count number of missing values for team variable*/
proc sql;

select nmiss(team) as missing_team_values

from my_data;

quit;

The output generated by executing this query, displayed below, confirms the presence of precisely
1 missing value in the team column. This finding validates our earlier visual inspection and
provides a definitive, programmatic count for the character field. Utilizing this vital dual approach--
the NMISS option with PROC MEANS for numeric fields and the “nmiss()" function within PROC
SQL for character fields--ensures that every type of data gap is accurately accounted for,
delivering the most complete and reliable picture of the dataset's overall integrity.

missing_team_values

1

Advanced Considerations and Best Practices

While the standard NMISS function provides an excellent starting point for quantifying
missingness, achieving truly comprehensive data management in SAS requires incorporating
several advanced techniques. Data analysts must maintain awareness of how missing values are
handled right from the initial data import stage. For example, options such as MISSOVER or
TRUNCOVER, utilized within the INPUT statement of a DATA step, directly influence how SAS
reads raw data lines when fields are absent or truncated. Furthermore, SAS allows users to define
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custom, user-specific missing values (e.g., A, B, Z) in addition to the default system missing period
(), using the MISSING statement. These user-defined missing values require specialized handling
and will not be counted by the standard NMISS function unless specific conversion logic or
conditional programming is applied within a DATA step.

It is also crucial for sound methodology to differentiate between two distinct concepts of
missingness: variable-level counts versus observation-level (or row-level) counts. The NMISS
function, whether used in PROC MEANS or in a DATA step calculation, focuses on counting
missing values for a single variable across all observations (a column-wise assessment).
Conversely, if the goal is to assess how many variables are missing within a single record--for
example, to identify "bad" rows that are substantially incomplete--SAS provides the powerful
CMISS function. The CMISS function counts the number of missing arguments within a specified
list of variables, making it invaluable for assessing row completeness and for subsequently flagging
or excluding records that fail to meet a minimum completeness threshold.

Beyond the fundamental counting process, the strategic decision-making surrounding the
treatment of missing values is paramount. The primary method for remediation is statistical
imputation, which encompasses a wide array of techniques. Simpler methods include mean or
mode imputation, where missing values are replaced by the average or the most frequent value of
the observed data. For greater statistical rigor, analysts often employ more sophisticated methods
such, as regression imputation (predicting the missing value based on other variables) or multiple
imputation (creating several complete datasets to account for the inherent uncertainty in the
estimates). The chosen imputation strategy must be carefully aligned with the underlying
assumptions about the missing data mechanism to ensure that the resulting dataset provides valid
inputs for subsequent statistical modeling.

Ultimately, achieving proficiency in SAS data management goes beyond mere function recall; it
demands a deep understanding of underlying assumptions and limitations, especially concerning
character variables or custom missing values. Analysts should always consult the official SAS

documentation for detailed specifications and context-specific guidance on functions like NMISS
and CMISS, and the proper use of procedures like PROC MEANS and PROC SQL. This diligence
ensures that the data analysis workflow is both comprehensive and statistically sound, thereby
maximizing the reliability of research findings.

Conclusion and Further Learning

The NMISS function in SAS provides a critical, rapid assessment mechanism for quantifying
missing observations exclusively in numeric variables. When paired effectively with the PROC
MEANS procedure, it yields an immediate and precise summary of data gaps, which is
foundational to any responsible data analysis workflow. Furthermore, analysts must remember the
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distinction between numeric and character missingness, leveraging the powerful nmiss() function
within PROC SQL to ensure that all types of missing data--both numeric and character--are fully
accounted for during the auditing phase.

Mastering the identification, precise quantification, and strategic handling of data deficiencies is
arguably the most fundamental step toward maintaining high data quality and preserving the
integrity of statistical findings. Analysts who diligently apply these programmatic techniques can
significantly mitigate potential biases introduced by incomplete data, thereby producing more
reliable, robust, and trustworthy insights from their underlying dataset. This meticulous, data-first
approach is the hallmark of professional and ethical statistical practice.

For analysts committed to deepening their expertise in SAS data management and statistical
processing, exploring adjacent functions and procedures is highly recommended. The following
section provides links to supplementary guides and tutorials that can further enhance your skill set
in navigating various data preparation and analysis challenges specific to the SAS environment,
building upon the foundational knowledge of missing value assessment provided here.

Additional Resources

The following tutorials explain how to perform other common tasks in SAS:
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