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%COMPARWS: Compare with summary: 
a macro using proc COMPARE 

to write a file of differences to edit and use for updates 

Ronald Fehd, Centers for Disease Control and Prevention, Atlanta GA 

ABSTRACT 

Data review can be viewed as a two step process: 
1. Compare: review differences between two data sets. 
2. Exception Report: review data consistency with range 
and logic checks. 

A data set may updated with a file of the form: 
• if 10 = 1 then do; 
• <Variable name> = <value>; 
• end; 

This paper reviews the proc COMPARE output data set 
an~ the manipulation of that data set which is necessary to 
write a report to a file which contains update statements in 
an easily editable form. SUmmary information is written at 
the end of the update file. 

INTRODUCTION 

Data review is a necessary step in data management. Its 
purpose is to provide accurate and consistent data for data 
analysis. SAS'I'softWare provides proc COMPARE as a 
useful tool to identify differences between two data sets. 
These data sets may be the result of two independent data 
entry steps or the results of scanning using different 
degrees of optical character recognition or one of each of 
these two processes. 

With large survey data sets reviewing, indicating, and 
making corrections using a printed report from proc 
COMPARE can be tedious in two areas: 
1. Low information per page: many pages in report 
2. Transferring corrections from paper to an update file 
necessitates retyping variable names and values; this, in 
tum, requires an edit and correct cycle. 

This paper reports on a utility macro which fulfills these 
criteria: 
1. Concise report per observation, easy to read and edit. 
2. Difference report is written to file for later editing and 
subsequent use as an %included update file. 
3. Summary report provided for data entry process review. 

For a discussion of exception reports see Fehd 1997, 
XRPT. 

Assumptl~ns about the data sets to be compared 

Pairs of data sets to be used with this macro are expected 
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to have the same structure, identifiers (10), and number of 
observations. The test in step 1 checks the 10 list and exits 
if it is blank. The %NOBS macro (Fehd 1997) is based on 
the %OBSNVARS macro (SAS Macro Language 
Reference, First Editiori). Step 2 uses the %NOBS macro 
to provide the number of observations of the base and 
comparison data sets. Step 3 compares the number of 
observations in both data sets and exits if they are 
unequal. It is assumed that both data sets are sorted and 
unique on the IDs, else proc COMPARE will fail. 

Specifications of correction file to be used fOr updates 

In order for a text file to be usable as an %included update 
file, it must be written in the1011owing format: 

• if 10 = 1 then do; 
• variable = <value>; 
• end; 

·110; 
·2 variable assignment; 
·3 10 closure; 

1. The 10 line opens an if-do statement. This example 
shows a single numeric id. If the 10 is character then the ID 
value must be enclosed in quotes. Similarly, if other 
secondary IDs are character, they must likewise be 
quoted. The first specification is: 

1. quote 10 values, accorrJing to their type. 

This is accomplished by using the proc CONTENTS of the 
base data set and saving the type in a macro variable. 
Step 4 uses %ARRAY (Fehd 1996) to create macro 
variables of each of the IDs. In step 5 the type of each 10 is 
saved as a macro variable. 

2. This procedure was written to eiminate the errors 
associated with retyping variable names and values. As 
witih IDs, variables listed must be quoted, or not, according 
to their1ype. This information is available in the proc 
COMPARE output data set and is used in the report writer 
in step 10. The first part of the variable assignment 
specification is: 

2.1 quote difference valUes, accorrJing to their type. 

This report tists two different values of the same variable 
one from the base data set, the other from the compari~n 
data set. Visual comparison of short sequences of letters 
or digits to locate differences is relatively easy. For 
sequences longer than five characters it may be 
n~ary to offer a visual indicator of the position of the 
difference. The second part of the variable assignment 



specification is: 

2.2 for length greater than 5, indicate where cflfference is 

3. Every open control statement must have closure. The 
last specification is: 

3. provide end statement. 

These specifications are relatively simple to implement in a 
data _NULL_ report writer. We now review proc 
COMPARE and its options with a view to producing a data 
set which is usable by the report writer. 

Proc COMPARE: report and·output data set 

The prototype for this macro is the proc COMPARE Value 
Comparison Resu.s report (SAS" Procedures Guide, 
Version 6, Third Edition). The transpose option is used to 
report by observation or ID. This report is paged by 10, 
which produces a minimum of one page per 10, no matter 
the number of variables reported different. 

In step 6 proc COMPARE creates an output data set. The 
option outall writes four observations per 10 with any 
difference. These are identified by the variable _ Type_. 

_TYPE_ 

BASE 
COMPARE 
DIF 
PERCENT 

explanation 

value in base data set 
value in compare data set 
difference marker for character 
difference of numeric variable 

In step 7 the number of observation of the output data set 
is checked. If there are no differences, a message is 
written to the output file and the processing is ended. 

Step 8: The difference data set is transposed and then 
made unique on the differences. This process produces 
the data set for the report writer. 

DATA _NULL_ report writer 

Step 9: Values used in summary are created. 

Step 10: The report writer now has a data set with IDs 
which can be used with first· and 1ast·ID processing. This 
partially fulfills specifications 1 and completely fulfills 
specification 3. Macro a adds appropriate quotes to the 
identifiers for the fulfilment of the rest of specification 1. 

Variables are identified as either character or numeric by 
comparing the values of Dif and Percent Appropriate 
quotes are provided when Writing the detail lines ; this 
fulfills specification 2.1. Specification 2.2 is met by an 
optional comment line which prints the Dif variable 
containing an 'X' at the position of difference. 

Summary Information 
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This report provides several types of summary infonnation. 
N. end of the print file is the folowing data: the number of 
IDs, variables and cells in the base and difference data 
sets, and percentages of each. This data is intended as 
feedback to the data entry process. The percentage of 
cells reported different is the data entry error rate. 

Example of detail with summary data (from test data). Data 
entry error rate is at lower right Pent : Cells 

* if NIDi = 3 then do; 
* D3 = 1.' ; 
* D3 = '! I j 

* end;*NDiff =1 
***smry: IDs 
*** Base: 4 
*** Diff: 3 
*** Pent: 75% 

Vars 
8 
4 
50% 

Cells; 
32; 
4; 
12.5%; 

A fist of the differences data set, by variable name, is 
provided so that errors within a variable may be reviewed. 
When the report is written to a print file, the following data 
sets may be enabled to be printed: Difference-IDs and 
Difference-Variables. ' 

Usage: 

In a production setting this macro is first used to write and 
print both a correction file and a paper report. The paper 
report is reviewed by colleagues responsible for data 
collection. The marked up copy is returned and the desired 
corrections are enabled in the file by removing the 
asterisks in front of the appropriate statements. These 
updates are applied to the data and a third data set 
created. The macro is then used to write only a paper 
report, which is used to verify that all indicated corrections 
were made. 

Program COMPAR12: report differences 
filename COMPRPT <COMPARWS-destination>· 
O/OCOMPARWS(LlBRARY.<OATA1> ' 
,LlBRARY.<DATA2>,IDNMBR 
,PRNTFILE=COMPRPT); 
note: writes report to file, prints report for review. 

Process: review report, note corrections to be made. 

Process: edit correctiOns file. enable corrections. 

Program OATAS: apply corrections 
DATA <OATAS>; 
set <DATA2>; 
O/..include COMPRPT; 

Program COMPAR23: confirm corrections 
%COMPARWS(LIBRARY.<DATA2> 
,LlBRARY.<OATA3>,IONMBR); 
note: print report to review and confinn corrections. 

CONCLUSION 

Proc COMPARE provides a voluminous report of 
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differences between two data sets. This routine use proc 
COMPARE's output data set to provide a concise 
difference repon which may be saved as a text file or 
printed for review. When corrections are necessary the text 
file is edited instead of retyping variable names and 
values. Using the text file to update the data set efiminates 
the edit and correct cycle associaled with manually 
retyping variables and values. 
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