How to Easily Replace Missing
Values with the SAS COALESCE
Function

Authored by
stats writer

December 1, 2025

RECOMMENDED CITATION

stats writer (2025). How to Easily Replace Missing Values with the SAS COALESCE
Function. PSYCHOLOGICAL SCALES. Retrieved from
https://scales.arabpsychology.com/?p=103072

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=103072
https://scales.arabpsychology.com/?p=103072
https://scales.arabpsychology.com/?p=103072
https://scales.arabpsychology.com/?p=103072
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Replace Missing Values with the SAS COALESCE Function

The COALESCE function in SAS is a remarkably powerful tool designed specifically for handling

inconsistencies and filling gaps within your data. At its core, this function iterates through a
provided list of values or variables and reliably returns the very first value it encounters that is not
considered a missing value. This capability makes it indispensable for data cleaning and

preparation, offering an elegant and highly efficient method to standardize records where
information might be scattered across several potential columns. Rather than relying on complex
conditional logic, COALESCE streamlines the process of consolidating data points, thereby ensuring
the integrity and completeness of your analysis.

Data analysts frequently leverage COALESCE to address common data quality issues, such as
ensuring that every observation has a primary key or a critical metric recorded. For instance, if a
measurement could potentially be recorded in three different fields depending on the data source,
using COALESCE allows the user to prioritize these fields sequentially, guaranteeing that the most
reliable or earliest available value is selected. This systematic approach not only speeds up the
transformation process but also significantly reduces the computational overhead associated with
traditional IF-THEN-ELSE structures when dealing with large volumes of data within the SAS
environment.

As expert users of SAS understand, the robust handling of missing data is paramount to achieving
accurate and meaningful statistical results. The COALESCE function simplifies this task
tremendously by automatically identifying and returning the first non-missing entry in a series of
arguments, effectively helping you impute or select definitive values on a row-by-row basis. This
technical deep dive will explore the precise syntax and practical applications of this function,
demonstrating how to integrate it seamlessly into your data steps for superior data management.

Understanding Missing Data in SAS

Before diving into the mechanics of COALESCE, it is vital to understand how missing values are

represented and managed within the SAS system. In numeric variables, a missing value is typically

represented by a single period (.), while character variables use a blank space or a string of
blanks. These representations dictate how functions like COALESCE must operate, as the function's
primary goal is to differentiate between these null representations and actual, recorded data points.
Efficiently managing these gaps is often the most time-consuming part of any data preparation
pipeline, underscoring the necessity of powerful functions like COALESCE to automate this critical
step.

In many analytical scenarios, having a missing value is not an acceptable state for key variables.
Missing data can bias analyses, exclude important observations, or even cause certain statistical
procedures to fail. Common strategies for dealing with these gaps include listwise deletion, mean
imputation, or, more dynamically, selecting an existing value from an alternative column. The
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COALESCE function is designed precisely for this dynamic selection strategy, allowing the analyst to
define a cascading hierarchy of preference among variables to ensure a non-missing result is
chosen whenever possible. This hierarchical approach minimizes the need for manual data
inspection and complex coding logic.

The choice of which column to prioritize within the COALESCE function should be guided by domain
knowledge and data reliability. For instance, if you have three columns representing a customer's
contact information (Phonel, Phone2, Phone3), you would likely list them in order of anticipated
reliability or preference. COALESCE( Phonel, Phone2, Phone3) ensures that if Phonel is
available, it is used; otherwise, the function moves to Phone2, and finally to Phone3. If all three are
missing, the result will remain missing. This intelligent prioritization is what gives the COALESCE
function its significant advantage over simpler substitution methods.

Syntax and Functionality of COALESCE

The syntax for the COALESCE function is straightforward, making it highly accessible even for novice

SAS programmers. The function takes two or more arguments--which must be numeric variables,
constants, or expressions--and evaluates them sequentially from left to right. The moment it
encounters an argument that does not evaluate to a missing value, that value is immediately
returned as the function's result, and the evaluation stops. This short-circuiting behavior is crucial
for performance, especially when working with wide datasets or complex expressions.

The structure is simply: COALESCE(argument _1, argunment_2, argument_3, ...,
ar gument _n) . Each argument represents a potential source for the desired value. It is essential to
remember that COALESCE is strictly for handling numeric variables. If the arguments are character

variables, a different but analogous function, COALESCEC, must be used. Attempting to use
COALESCE with character fields will typically result in errors or undesirable behavior, highlighting the
importance of understanding the data type requirements in SAS programming.

One of the less intuitive but powerful uses of COALESCE is its application in calculating derived
metrics. For example, if you are calculating total sales and need to ensure that the calculation uses
a backup value if the primary sales figure is missing, you could use a structure like Tot al _Sal es =
COALESCE( Actual _Sales, Default_Sales_Estimate) * Price. This guarantees that
Tot al _Sal es will always be calculated using a non-missing value, either the actual recorded sales
or a predetermined estimate. This reliability is key to producing robust analytical summaries.

Practical Example: Handling Missing Data in a Dataset

To illustrate the practical utility of COALESCE, let us consider a scenario involving sports statistics
where data collection is often incomplete. Suppose we have a dataset containing performance
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metrics (points, rebounds, assists) for various teams, where some observations are naturally
missing due to data entry errors or non-participation in specific metrics. Our goal is to create a new
variable that captures the first available performance metric for each team, giving priority to points,
then rebounds, then assists.

We begin by establishing the initial dataset within SAS, intentionally introducing several missing
numeric values represented by the period (.). This setup is crucial for demonstrating how COALESCE

will operate on a row-by-row basis to resolve these gaps. The following SAS code block shows the
creation of our sample data, which serves as the foundation for our missing value imputation
exercise.

[*create dataset*/
data original_data;
input team $ points rebounds assists;

datalines;
Warriors 258 7
Wizards . 12 6
Rockets .. 5
Celtics 24 .5
Thunder . 145
Spurs 33 19.
Nets . ..
Mavericks . 8 10
Kings .. 9
Pelicans . 23 6
run;

[*view dataset*/
proc print data=original_data;
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Obs team points | rebounds | assists
1 | Warriors 25 8 7
2 | Wizards : 12 6
3 | Rockets 5
4 | Celtics 24 5
5 Thunder : 14 5
6 Spurs 33 19
7 | Nets
8 | Maverick . 8 10
9  Kings s : 9

10 | Pelicans : 23 6

The printout above clearly displays the inherent missing data in the poi nts, rebounds, and
assi sts columns for several teams. This variability in data completeness is exactly what the
COALESCE function is designed to handle. We will now apply the function to create a new
variable, first_non_ni ssi ng, which will contain the definitive performance metric based on our
defined hierarchy: poi nt s (highest priority), then r ebounds, and finally assi st s (lowest priority).

Implementing COALESCE in the SAS Data Step

To implement the logic, we utilize a standard SAS Data Step, setting the original dataset and then

defining the new variable using the COALESCE function. The order of arguments within the function
is critical, as it directly determines the priority of variable selection. By placing poi nt s first, we
ensure that if a team has recorded points, that value is selected immediately, regardless of
whether rebounds or assists are also available or missing.

The resulting code structure is clean and highly readable, showcasing the efficiency of COALESCE
compared to writing multiple nested IF statements. This single line of code replaces the need for
complex conditional checks across the three variables, achieving the desired data transformation
with minimal effort. This ability to condense complex conditional logic into a simple functional call is
a major advantage of using specialized SAS functions for data manipulation tasks.

[*create new dataset*/

data new_data;

set original_data;

first_non_missing = coalesce(points, rebounds, assists);
run;
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[*view new dataset*/
proc print data=new_data;

Obs team points | rebounds | assists | first non_missing
1 Warriors 25 8 7 25
2  Wizards . 12 6 12
3 | Rockets : : 5 5
4  Celtics 24 5 24
5 | Thunder : 14 5 14
6 Spurs 33 19 ; 33
7  Nets
8 | Maverick ; 8 10 8
9  Kings . . 9 9

10 | Pelicans : 23 6 23

Step-by-Step Breakdown of the Output Generation

Upon reviewing the output in the new_dat a dataset, specifically the fi rst_non_mi ssi ng column,
we can confirm how the COALESCE function processed each observation. Understanding this row-
by-row execution is key to confirming that the function is performing the intended imputation or
selection logic. The following ordered list provides a detailed explanation of how the values were
derived, particularly focusing on rows where missing values were present.

For the Warriors (Row 1): The function checked poi nts (25), found it non-missing, and
immediately assigned 25 to first_non_ni ssing. The remaining arguments (rebounds and
assists) were not evaluated.

For the Wizards (Row 2): The function checked poi nt s (Missing), then checked r ebounds (12),
found it non-missing, and assigned 12. This demonstrates the transition mechanism when the
highest priority field is unavailable.

For the Rockets (Row 3): Both poi nts (Missing) and r ebounds (Missing) were skipped. The
function checked assi st s (5), found it non-missing, and assigned 5. This illustrates the cascading
nature of the function down to the last specified argument.

For the Celtics (Row 4): poi nts (24) was selected immediately, demonstrating that the function
works correctly even when internal values (rebounds) are missing.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://enforcement.trade.gov/data/missing_data.htm
https://scales.arabpsychology.com/?p=103072
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Replace Missing Values with the SAS COALESCE Function

For the Nets (Row 7): All three variables (points, rebounds, assists) were missing (.).

Consequently, the COALESCE function faithfully returned a missing value for the
first_non_mi ssing column. This is the expected behavior when no non-missing argument is
found.

This process confirms that COALESCE successfully provided the desired fallback mechanism,
ensuring that a valid numeric value was selected for nine out of the ten observations. This

functionality is invaluable for creating composite scores or calculating essential metrics that
depend on having a defined input value.

Important Considerations: COALESCEC and Data Types

A crucial distinction in SAS programming is the separation of functions based on data type. While
COALESCE is designed exclusively for handling numeric variables, the sister function,
COALESCEC (COALESCE Character), must be used when working with character variables.
Character variables in SAS treat a blank string as their form of a missing value, and COALESCEC is

specifically engineered to detect and skip these blank or empty strings, returning the first non-blank
string it encounters.

Failing to use COALESCEC for character variables will lead to unexpected results or errors during the

Data Step compilation. For instance, if you were trying to coalesce three address lines (Addrl,
Addr2, Addr3) which are character fields, you would write: Pri mary_Address =
COALESCEC( Addr 1, Addr2, Addr3);. This clear separation of functions maintains the strong type
checking inherent in the SAS language and ensures computational accuracy.

Furthermore, it is important to remember that COALESCE does not perform any implicit data type
conversion. If you mix numeric variables and character variables in the same COALESCE call, SAS

will likely throw an error or handle the situation according to complex, often undesirable, coercion
rules. Best practice dictates that data types must be consistent across all arguments passed to
either COALESCE or COALESCEC to maintain code reliability and predictability.

Advanced Applications and Conclusion

Beyond simple imputation, the COALESCE function is highly versatile. It can be used with
expressions, not just variable names, allowing for sophisticated conditional prioritization. For
example, if you wanted to use a calculated average value only if the primary variable is missing,
you could write: Fi nal _Score = COALESCE(Score_A, MEAN(Score_ A, Score_B, Score C));.
This structure provides a programmatic way to implement complex imputation rules that are far
more advanced than simple fixed substitutions, integrating statistical methods directly into the data
preparation phase.
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Another advanced application involves combining COALESCE with array processing, especially
when dealing with a large number of related variables (e.g., V1 through V50). While COALESCE
itself cannot directly accept an array name, it can be used within a DO loop structure iterating
through an array to efficiently find the first non-missing value across many columns without
explicitly listing them all. This technique is essential for large-scale data cleaning operations where
manual listing of variables is impractical.

In conclusion, the COALESCE function is an essential tool in the SAS programmer's toolkit for

robust data handling. Its simple syntax belies its powerful capability to manage missing values by
prioritizing and selecting the first available non-missing numeric value from a defined list. By

understanding its numeric-only nature and leveraging its character counterpart, COALESCEC,
analysts can significantly enhance the quality, clarity, and efficiency of their data preparation
processes, leading to more reliable and trustworthy analytical results.

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