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Understanding and Handling Missing Data in SAS: A Tutorial on the CMISS Function

Data integrity is the foundational element for achieving reliable statistical analysis. However,

analysts universally encounter a major obstacle: the inevitable presence of missing values. These

data gaps, if neglected, can severely skew analytical results, compromise the validity of predictive
models, and ultimately lead to flawed conclusions derived from the data. Fortunately, the SAS
programming environment provides highly effective, specialized utilities to proactively manage this
challenge. One of the most powerful and efficient of these tools is the CM SS function, which is
expertly engineered to help users swiftly identify and precisely quantify the extent of missing
entries across any set of observations.

The core value proposition of the CM SS function stems from its capacity to deliver an immediate,
row-by-row assessment of data completeness. By performing an efficient count of missing values

across specified variables, CM SS transforms the traditionally tedious task of manual data quality
auditing into a simple, automated procedure. This functionality is absolutely critical during the initial
data preparation and cleaning phase, as it empowers analysts to make well-informed strategic
decisions regarding necessary imputation methods, appropriate data filtering thresholds, and
overall data quality assurance before they commit to running complex analytical models.
Understanding this preliminary step significantly boosts the reliability of all subsequent analyses.

Defining the CMISS Function and Its Core Purpose

The fundamental objective of the CM SS function within the SAS ecosystem is both straightforward
and profoundly impactful: it calculates and returns the precise total count of missing values

present among the list of arguments it is provided. A key differentiator for CM SS is its versatility;
unlike some specialized functions, it is equally adept at recognizing and tallying both numeric
missing values (which are standardly represented by a single dot, . ) and character missing values
(which are typically represented by blank spaces). This dual capability makes CM SS the premier
choice for performing comprehensive missingness assessments across heterogeneous datasets
containing both numeric and character variables.

In practice, the CM SS function is almost always executed within a DATA step. Its most
conventional and useful application involves the creation of a new, derived variable--often
descriptively named something like t ot al _ni ssi ng. This new variable then summarizes the
completeness level for every single observation processed. The resulting count serves as an
invaluable diagnostic metric, instantly flagging specific observations that demand immediate
attention for cleaning, or identifying entire rows that might need to be strategically excluded from
certain analyses due to excessive data gaps. Therefore, a deep understanding of CM SS is
essential for any professional engaged in serious data manipulation and preparation within the
SAS environment.
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Decoding the CMISS Syntax and Variable List Notation

To leverage the full power of the CM SS function efficiently, one must master its straightforward yet
flexible syntax and recognize the sophisticated methods SAS employs for specifying lists of
variables. The basic structure requires the function name, CM SS, followed by its arguments (the
variables designated for checking) enclosed within parentheses. While explicitly listing variables is
possible (e.g., cmi ss(var 1, var2, var3)), the true operational efficiency of CM SS shines when
utilizing shorthand variable list notations, which dramatically simplifies coding, especially when
processing large, complex datasets.

The following widely used example illustrates the application of a variable range list within a
standard DATA step. This demonstrates how to check a sequence of variables without listing each
one individually:

data new_data;

set my_data;

total_missing = cmiss(of team -- assists);
run;

In this critical snippet of code, the (of team -- assists) notation represents a fundamental
syntax feature specific to SAS. This instruction tells the CM SS function to evaluate every variable
that appears sequentially in the ny_dat a dataset, starting precisely with the variable t eamand
concluding with the variable assi st s. For every observation (row), CM SS automatically calculates
the total count of missing values across this specified range, subsequently assigning the resulting

metric to the new variable named t ot al _ni ssi ng. DATA step programmers should also be aware
of other powerful shorthand notations, such as (of _al | ), which comprehensively checks every
single variable in the input dataset, or (of numeric_vari abl es), used to check only columns
defined as numeric.

Practical Demonstration: Creating a Sample Dataset in SAS

To fully grasp the practical utility and robustness of CM SS, we will proceed with a concrete,
simulated example involving a hypothetical basketball performance dataset. This example will
clearly illustrate how the function handles mixed data types and real-world missingness. We will
construct a dataset, temporarily named ny_dat a, which will track three critical performance
variables: t eam(a character variable), poi nt s, and assi st's (both numeric variables). Crucially,
we are intentionally introducing several data gaps to accurately mimic the challenges routinely
encountered in raw, observational data feeds.

Our goal is to apply the CM SS function to systematically quantify the level of missingness within

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Syntax_(programming_languages)
https://www.sas.com/en_us/software/sas9.html
https://support.sas.com/documentation/onlinedoc/base/statug_datastep_sect007.htm
https://en.wikipedia.org/wiki/Dataset
https://support.sas.com/documentation/cdl/en/lrcon/68089/HTML/default/viewer.htm#p014382585datastep.htm
https://en.wikipedia.org/wiki/Syntax_(programming_languages)
https://www.sas.com/en_us/software/sas9.html
https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsbycat/n077cmiss.htm
https://en.wikipedia.org/wiki/Missing_data
https://support.sas.com/documentation/cdl/en/lrcon/68089/HTML/default/viewer.htm#p014382585datastep.htm
https://en.wikipedia.org/wiki/Dataset
https://en.wikipedia.org/wiki/Dataset
https://support.sas.com/documentation/onlinedoc/base/statug_datastep_sect007.htm
https://documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lefunctionsbycat/n077cmiss.htm
https://statistics.arabpsychology.com/?p=1507
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Understanding and Handling Missing Data in SAS: A Tutorial on the CMISS Function

each player's record. We begin by executing the following DATA step, which serves to build the
sample data structure and allows for a preliminary inspection of the raw inputs:

[*create dataset*/
data my_data,;
input team $ points assists;
datalines;
Cavs 125
Cavs 147
Warriors 159
.189
Mavs 31 7
Mavs . 5

.3
Celtics 36 9
Celtics 407

run;

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

The DATA st ep utilizes the essential | NPUT statement to define our columns, where the trailing
dollar sign ($) correctly designates t eamas a character variable. The DATALI NES section provides
the literal raw data, explicitly demonstrating how numeric missing values are represented by a
single dot (. ), while character missing values are represented by a blank space (or a single dot
when reading delimited data, as seen here for the team variable). Following the data creation, the
PROC PRI NT statement is executed to generate the output table, allowing us to visually confirm the
rows containing missing values. Note the gaps for the t eamin row four, poi nt s in row six, and

both t eamand poi nt s in row seven. This preliminary visual inspection underscores the critical
need for a systematic, programmatic approach to accurately quantify the missingness.
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Obs | team points | assists
1  Cavs 12 5
2 | Cavs 14 7
3 | Warriars 15 9
2! 18 9
5 | Mavs 31 7
6 | Mavs 5
7 3
8 Celtics 36 9
9 Celtics 40 7

Implementing CMISS and Generating the Missingness Count

With our sample dataset successfully created and inspected, the crucial next step is to deploy the
CM SS function. This deployment will automatically and precisely calculate the number of missing
entries present in each observation (row). We structure a new DATA step specifically for this
purpose: it reads the records from the original data, applies the powerful counting function, and
securely stores the resulting metric in a new variable, which we call t ot al _ni ssi ng. This standard
procedure ensures that the source data remains unmodified while simultaneously generating the
essential diagnostic information needed for data quality management.

The code block below demonstrates the implementation of the counting logic:

[*create new dataset that counts number of missing values in each row*/
data new_data,;

set my_data;

total_missing = cmiss(of team -- assists);

run;

Within this concise code, the SET ny_dat a; statement efficiently retrieves all records from our
previously defined source dataset. The core calculation occurs with the command: t ot al _ni ssi ng
= cmiss(of team -- assists);. This statement leverages the efficient variable range syntax
(team -- assi sts) to instruct CM SS to check all three relevant columns (t eam poi nts, and
assi st s) for missingness in every row being processed. As SAS processes the DATA step, it
calculates the count and seamlessly appends the new t ot al _ni ssi ng variable to the output
dataset, new_dat a. This resulting dataset provides the definitive quantitative metric essential for
robust data management and subsequent analytical modeling.
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Obs | team points @ assists | total missing
1 Cavs 12 5 0
2  Cavs 14 7 0
3 Warriors 156 9 0
£l 18 9 1
5 Mavs 31 7 0
6 Mavs 5 1
7 3 2
8 Celtics 36 9 0
9 Celtics 40 7 0

Interpreting the Results and Data Quality Implications

The final output dataset, new_dat a, clearly validates the successful and accurate operation of the
CM Ss function. The newly generated t ot al _ni ssi ng column offers an immediate, quantitative
measure of data quality for every observation, allowing analysts to quickly pinpoint records that are
problematic or incomplete. This systematic output is paramount for prioritizing data cleaning
efforts, understanding patterns of missingness, and making objective decisions about how to
handle incomplete records within the overall dataset structure.

A detailed examination of the specific rows in the output confirms the function's capability to handle
various types of missing entries:

For observations that are fully complete, such as the first three records (Cavs, 12, 5; Cavs, 14, 7,
Warriors, 15, 9), the t ot al _ni ssi ng column correctly assigns a count of 0. This confirms that all
checked variables contain valid, non-missing data points.

Rows that exhibit only a single missing entry, such as the fourth row (where t eamis missing) or the
sixth row (where poi nts is missing), are accurately flagged with a count of 1 in the
total _m ssing column.

The robust nature of CM SS is best illustrated in complex scenarios, such as the seventh row. In
this case, both the character variable t eamand the numeric variable poi nt s are missing. The
function correctly tallies both types of missing values, resulting in a conclusive count of 2.

This systematic quantification provided by CM SS moves far beyond simple visual data checking. It
delivers the necessary numerical metrics for advanced data handling strategies, such as
automated filtering (e.g., automatically removing all rows where t ot al _ni ssi ng exceeds a
predetermined threshold) or supporting sophisticated imputation models that require an accurate
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understanding of the distribution and frequency of missing data across observations. The
guantitative insight gained ensures data preparation is methodical and defensible.

Conclusion: CMISS in the Context of Comprehensive SAS Data Management

The CM SS function stands as an indispensable utility within any serious data preprocessing and
validation workflow conducted in the statistical analysis software, SAS. Its core strength lies in its

ability to swiftly and accurately count all types of missing data--both character and numeric--across
any specified list of variables. This comprehensive capability ensures that analysts maintain
rigorous control over their data quality from the earliest stages of their projects.

While CM SS is designed for comprehensive counting, SAS also provides related functions tailored
to more specific counting requirements. For instance, if the analysis strictly requires a count of non-
missing numeric values, the highly efficient N function is the appropriate choice. Conversely, if the
focus is exclusively on identifying and counting only the missing numeric data points, the
specialized NM SS function should be employed. Understanding these functional distinctions allows
the programmer to select the most precise and efficient tool for the exact task at hand, optimizing
the data manipulation process.

Mastering the effective use of foundational data quality functions like CM SS is absolutely
fundamental to achieving both efficiency and reliability in production-level data analysis. We highly
recommend further exploration of the official SAS documentation to discover advanced

applications, contextual uses, and nuances of this powerful data utility. By integrating such tools
into routine data validation processes, users can significantly enhance the confidence and integrity
of their analytical results.
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