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ABSTRACT 
 
“Data Profiling is the use of analytical techniques about data for the purpose of developing a thorough 
knowledge of its content, structure and quality” (www.bitpipe.com).  While this terminology is most 
often associated with Data Warehousing and high-level business intelligence efforts, these 
techniques are valuable tools for the everyday data manager or data analyst.  SAS® Version 9 
software offers various avenues for performing data profiling such as, SAS/ETL and SAS Data 
Quality Solution.  These tools however, may not be available for some SAS users, may require 
additional training, and may be overkill if an understanding of the content of a file is all that is needed; 
that is, no data cleansing or other transformations are required.  This paper discusses an application 
using only base SAS software which provides basic statistics, frequencies, ranges, outlier, and 
structural information for each variable in a table.  The result of the application is a condensed report 
detailing the information about the content of a data file.  The application was written using the 
Windows environment and can be run from the SAS Display Manager.   For those who have 
SAS/IntrNet® software, a front end is also available to provide a user friendly interface.   Current 
enhancements under development include running the application from SAS Enterprise Guide® as a 
stored process.  
 
NIOSH disclaimer:  The findings and conclusions in this paper have not been formally disseminated 
by the National Institute for Occupational Safety and Health and should not be construed to represent 
any agency determination or policy. 
 
 
 Introduction 
 
As part of performing epidemiological research studies at the National Institute for Occupational 
Safety and Health (NIOSH), it is often required that the study data managers pull together data from 
multiple sources in order to create the databases necessary for final analysis.  These sources of data 
may be files in various formats received from work sites, other government agencies, data coded 
from hardcopy, or may be legacy files stored in NIOSH archives from previous studies.  It is the data 
manager’s responsibility to obtain an understanding of all data sources available for a study and to 
work with the study team to determine which pieces of which files need to be merged, combined or 
otherwise manipulated to create the analysis files.  Since many files are received from sources 
outside of NIOSH, the data quality can not be relied on.  In the case of legacy files, from within or 
outside NIOSH, data dictionary information and/or data business rules are often sketchy or non-
existent. 
 
Using individual SAS PROCs and SAS statements to analyze the data content is useful but not 
always efficient.   Running simple PROC FREQs on an entire table to look for outliers produces many 
pages of output, especially for variables which have many unique values.  Other information that is 
needed (field name, field type, field length, field description, number of unique values, range of 
values, frequency of individual field values and the number of missing values) requires running 
additional SAS code, in effect producing even more pages of output.   Trying to organize all these 
individual pages of output is inefficient and cumbersome to review. 
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A Quick Data Profiling Solution 
 
The application presented in this paper was originally written in 1995 using base SAS statements, 
PROC SQL, PROC CONTENTS, and the Macro facility to produce a condensed report of some basic 
statistics about the data in each field of a given table.  The program was written to aid NIOSH data 
managers in obtaining a quick report about the electronic data received from Human Resource, 
Industrial Hygiene and Health Physics departments of work sites being studied.  The goal of the 
output was to provide the information in a format as concise and condensed as possible.   
 
The solution involved developing an application that would run the necessary SAS statements in 
order to gather the information about the data, then output the information in a customized report.  
Options were added to the application using macro variables to select a table for processing, select 
the variables to process, restrict the number of frequency lines printed, select sort order of variables, 
and to produce a sample listing of the file if desired.   If the application is run in SAS Version 8 or 
earlier, the input file must be a SAS dataset, imported to SAS, or read using one of the 
SAS/ACCESS® tools.    If the application is run in SAS Version 9, SAS will automatically use the 
appropriate libname engine for SAS datasets, Microsoft Access tables or Excel files so no additional 
tools or processing is required for these file types.  
 
Since 1995, improvements have been made including the addition of a user friendly interface which is 
run using SAS/IntrNet.  The output report for this interactive interface is produced using HTML and is 
displayed in a web browser.  An example of each version of the program is demonstrated in this 
paper.   Current enhancements under development include the ability to run the application as a 
stored process from SAS Enterprise Guide. 
 
 
 
Display Manager Interface Example 
 
From the SAS Display Manager’s program editor window, the user enters information for the Data 
Profiling program options by modifying the contents of the Macro variables in the following front-end 
program: 
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After modifying the macro variables, the user submits the program from the SAS Display Manager.   
The following report is displayed in the Output Window of Display Manager: 
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SAS/IntrNet®  Interface Example 
 
The user enters the options for the Data Profiling program through the following interface: 
 
 

 
 
 
 

After all options are selected and the Submit button   is clicked, the following report will be 
displayed in the user’s web browser: 
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SAS Data Profiling Tools Comparison 
 
The NIOSH Data Profiling application provides the following information about each field in a table: 

• Data Structure (field name, type, length, label, format) 
• Frequency count of each unique value (aids in outlier detection) 
• Incomplete / missing data 
• Number of unique values  
• Minimum and Maximum values 
• Minimum and Maximum length of field content 
• Mean value and Range of values for numeric fields 
• Five lowest and five highest values (if the frequency output restriction is applied). 

 
The SAS Data Quality Solution and ETL software packages are much more robust, providing the 
following additional data profiling analysis: 

• Detailed metadata validation (primary key candidate, null count, etc.) 
 

• Pattern analysis (used to determine if the data values in a field are in the expected 
format) 

 
• Expanded statistical analysis for numeric data fields (median, mode, std. dev, etc.)  

 
• More advanced frequency count and outlier information 

 
• Rule Validation ( canned techniques including range checking, look-up validation or 

specific formulas, and the ability to store and validate against an organization’s unique 
business rules) 

 
• Relationship Discovery (information about logical connections between pieces of data) 

 
Conclusion 
 
Obtaining a clear understanding of the content of a data source is invaluable to a data manager 
regardless if the task at hand is simply to evaluate the quality of a given data file or to develop a large 
scale - metadata driven - data warehouse using ETL processes.  Using the appropriate tool for the 
job is what is often difficult to decipher.   The power tool is always more exciting to use but is it 
necessary and/or cost effective?    (When the power is needed and available, however, SAS Data 
Quality tools are highly recommended). 
 
The benefits of data profiling are numerous: 

- Aids in quickly determining the quality of a data source. 
- Facilitates the discovery of nuances, discrepancies, inaccuracies, outliers and gaps in 

data. 
- Doesn’t allow you to assume quality.   Garbage can be discovered before a data source 

is used for a project. 
- Provides a quick insight to multiple data sources when several are being considered for 

use on a project. 
- Can provide some documentation previously unavailable or unknown on legacy data 

files.    Particularly valuable when no one is around any longer to ask questions. 
- Greatly facilitates data cleansing and transformation efforts…..and should always be the 

first step on such projects. 
 
The benefits of using the NIOSH Data Profiling application are: 

- It is easy to use, no special training is necessary. 
- It provides many data profiling techniques for those who do not have the more powerful 

SAS Data Quality tools.    
- It could be used as a first step in a larger scale data quality analysis project even if the 

more powerful SAS Data Quality tools are ultimately planned to be used. 
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