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My Friend the SAS Format

• What You Will Learn in the Presentation
– Overview of Core Format Functionalities

• Can’t cover everything in 50 minutes!
– Using Formats to “alter the external representation of 

the values of variables in a SAS data set”
• SAS Supplied Formats
• Creating Your Own Formats Using PROC FORMAT

– Value Formats
– Picture Formats

• Permanent vs. Temporary Formats
• Creating SAS Formats Using Variables in SAS Data Sets

– Input Control Data Sets
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What Does a SAS Format “do”?

• A Format is an instruction that the SAS System 
uses when portraying, or otherwise using, the 
values of variables in a SAS data set
– Character Formats
– Numeric Formats

• SAS-Supplied Formats
• User Created Formats

– PROC FORMAT
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How Do We Use Formats?

• Most SAS Procedures Use the Formatted Values 
of Variables

• Formats are “associated” to variables
– In a Data Step

• Add Format Associations to the Descriptor Portion of a Data 
Set When it is Created

– In a Procedure Step
• Apply Format(s) to Variables(s) When Using a Procedure

– Using PROC DATASETS
• Add Format Associations to the Descriptor Portion of an 

Existing SAS Data Set
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What Does a SAS Format “do”?
• Where are SAS Formats “kept”?

– SAS-Supplied Formats
• Part of the SAS System

– In Format Catalogs
• Special entry type in SAS Data Libraries
• Automatically by PROC FORMAT the first time you create a 

Format in that library
– WORK.FORMATS

• Location of temporary user-created formats
– LIBNAME.FORMATS

• Location(s) of permanent user-created formats where 
LIBNAME is the name of the SAS Library Reference (LIBREF)
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A Basic Example



4

7Copyright © 2005 Sierra Information Services, Inc. All rights reserved.  This document may not be duplicated without the express written consent of the copyright holder.  SAS and 
all SAS Institute  product names contained herein are trademarks of SAS Institute, Inc. in the USA and other countries (R) indicates USA registration. Revised Feb 2005

A Basic Example
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A Basic Example
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A Basic Example
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Key Concept

• Formats “alter the external representation” of the 
values of variables stored in SAS data sets

• The “internal value” remains the same, but how 
we “see” it, “outside” of the data set, is controlled 
by the Format we choose to associate to the 
variable.
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Another Example of Date Formats

WORDDATX.11 April 2005
WEEKDATE.Monday, April 11, 2005
DOWNAME.Monday
WEEKDAY.2
WORDDATE.April 11, 2005
YYQ6.2005Q2
YYQ4.05Q2
YEAR2005
QTR.2
MONYY7.APR2005
DATE9.11APR2005
DATE7.11APR05
DDMMYY10.11/04/2005
MMDDYY10.04/11/2005
MMDDYY8.04/11/05
No Format Applied16537
Format AppliedFormatted Value
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• PROC FORMAT
– Permanent and Temporary

• Value and Picture Formats
• Informats (not covered in this presentation)

• Rules:
– Formats for character variables start with the dollar sign 

($)
– Format names can be up to 32 characters long

• Including the dollar sign ($) if you are creating a character format
• The dollar sign “counts towards” the 32 character maximum 

format length

Making Your Own Formats

New in SAS 9.1 !
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• More Rules…
– User created FORMATS cannot 

• have the same names as SAS-supplied formats
• end with a number

• Common mistakes people make when creating 
their own Formats
– Creating a Character Format for a numeric variable or 

vise-versa
– Specifying overlapping ranges of values
– Not including all values in ranges

Making Your Own Formats
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Making Your Own Formats
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Making Your Own Formats
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Making Your Own Formats



10

19Copyright © 2005 Sierra Information Services, Inc. All rights reserved.  This document may not be duplicated without the express written consent of the copyright holder.  SAS and 
all SAS Institute  product names contained herein are trademarks of SAS Institute, Inc. in the USA and other countries (R) indicates USA registration. Revised Feb 2005

Making Your Own Formats
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Using Formats to “Bin” or 
Collapse a Variable

• One useful benefit of Formats is avoiding the 
need to create variables in a data set that are “re-
codes” of other variables in the data set.

• Instead, use a Format!
• Example, “bucket” grades in to two groups

– Passed (A,B and C)
– Failed (D,F)
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Making Your Own Formats
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Making Your 
Own Formats

How can we 
use Formats 
to “bin” the 
values of 
continuous 
numeric 
variables?
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Making Your Own Formats
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Making Your Own Formats

Because 463, 471 and 488 were values of SAT_M that were NOT included in the 
specified ranges, their “internal” values are displayed by PROC FREQ
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Making Your Own Formats
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Making Your Own Formats
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Making Your Own Formats



15

29Copyright © 2005 Sierra Information Services, Inc. All rights reserved.  This document may not be duplicated without the express written consent of the copyright holder.  SAS and 
all SAS Institute  product names contained herein are trademarks of SAS Institute, Inc. in the USA and other countries (R) indicates USA registration. Revised Feb 2005

Making Your Own Formats
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Permanent vs. Temporary Formats

• By Default, User-Created Formats are placed in the 
FORMATS Catalog in the WORK library
– They “go away” when the SAS Session is terminated

• The LIBRARY=libref option is used with PROC 
FORMAT to specify a SAS Library in which to place 
permanent formats
– If a FORMATS Catalog does not exist, either in the 

WORK library or in another library, PROC FORMAT 
automatically creates one.
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Making Your Own Formats
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SAS created the 
FORMATS Catalog in 
the Library 
referenced with the 
SUGI30 Libref.  The 
FORMATS Catalog 
remains in this Library 
unless it is deleted by 
the user

Making Your Own Formats
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Clicking on the FORMATS 
catalog icon shown on the 
previous page shows the 
entries in the catalog.  
Additional information 
about the formats is 
obtained by using the 
FMTLIB option in PROC 
FORMAT, shown on the 
next page.

Making Your Own Formats
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Making Your Own Formats
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Associating User-Created 
Formats to Variables

• By default, the SAS System searches ONLY the 
FORMATS catalogs
– Containing SAS-supplied FORMATS
– In the WORK Library (if one exists)

• No other libraries are searched for FORMATS 
unless you give SAS explicit directions about 
which (other) Libraries to include in its search 
Formats that have been associated to variables.

• Consider the error on the next page.
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Associating User-Created 
Formats to Variables

Without explicit instructions, the SAS System does not 
“know” to find Character Format $two_f in the 
FORMATS Catalog in the SUGI30 Library.  This is a 
commonly-encountered error!
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Associating User-Created 
Formats to Variables

• The FMTSEARCH SAS System Option
– Supplies the name(s) of additional Libraries the SAS 

System should search for Formats
• The NOFMTERR SAS System Option

– Instructs SAS to continue Data and/or Procedure Step 
processing even if Format(s) cannot be found

– Very useful if someone gives you a data set but not the 
user-created Formats that go with it!
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Associated User-Created
Formats to Variables
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Creating Your Own Formats with
Input Control SAS Data Sets

• You can create both permanent and temporary 
formats using variables and observations in SAS 
data sets
– These data sets are used by PROC FORMAT to create 

formats and are called Input Control SAS Data Sets
• They must contain the following three character variables

– FMTNAME  
– START  
– LABEL  
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Creating Your Own Formats with
Input Control SAS Data Sets

• Example:  Create formats from SAS data set 
ADVREPT.TRANS_FMTS
– This data set started out as an EXCEL spreadsheet 

containing transaction code information, it was imported 
to a SAS data set.

– Task:  Create a format representing transaction category.  
The variables to be used from ADVREPT.TRANS_FMTS 
are

• DETAIL
• DETAIL_DESC
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Creating Your Own Formats with
Input Control SAS Data Sets
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Creating Your Own Formats with
Input Control SAS Data Sets

• Now that we know the variable names, it is a 
relatively straightforward process to create an 
Input Control SAS Data Set that PROC FORMAT 
will use to build the desired format
– Remember, the three required variables in the Input 

Control SAS Data Set are
• FMTNAME
• START
• LABEL 
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Creating Your Own Formats with
Input Control SAS Data Sets

The required variables LABEL and START are created using the RENAME SAS 
data set option.  The third required variable, FMTNAME, was created using the 
RETAIN statement in the Data Step.  Temporary SAS data set Format2 contains 
the three variables specified in the CNTLIN option in the PROC FORMAT task.
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Creating Your Own Formats with
Input Control SAS Data Sets
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Creating Your Own Formats with
Input Control SAS Data Sets

proc format library = advrept fmtlib;

select transcat;

title 'Format Library Information for TRANSCAT';

run;

The FMTLIB option generates information about all the FORMATs and 
INFORMATs in the catalog given in the LIBRARY= option.  Using the 
SELECT (as shown here) or EXCLUDE statement limits the output generated 
by the FMTLIB option to only the desired FORMATs or INFORMATs.
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Creating Your Own Formats with
Input Control SAS Data Sets
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Creating Your Own Formats with
Input Control SAS Data Sets

• Input Control SAS Data Sets Are Also Used to 
Create Formats for Ranges of Values
– Both the START and the END variables are required in 

the Input Control SAS Data Set
– Example: In the ADVREPT.TRANS_FMTS data set, the 

variable DETAIL (for which a variable was just created), 
“maps” to a second variable, called 
SECONDARY_DESC.

– The START and END values for the Input Control Data 
Set are obtained using PROC MEANS.
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Creating Your Own Formats with
Input Control SAS Data Sets
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Creating Your Own Formats with
Input Control SAS Data Sets

proc means nway noprint

data=advrept.trans_fmts;

class secondary_desc;

var detail;

output out=fmt2(drop=_TYPE_ _FREQ_

rename=(secondary_desc=label)) min=startn max=endn;

run;

options nocenter nonumber nodate fmtsearch=(advrept);

proc print data=fmt2 noobs;

title 'Advanced Reporting';

title2 'Specifying Ranges in Input Control Data Set';

run;

The variables created by PROC 
MEANS are numeric.
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Creating Your Own Formats with
Input Control SAS Data Sets

Advanced Reporting

Specifying Ranges in Input Control 
Data Set

label                 startn endn

Automotive                6       11

Clothing-Children         2        5

Clothing-Men             46       49

Clothing-Women           39       45

Electronics              12       18

Gardening               101      103

Hardware                 50       84

Houseware 20       29

Toys                    104      104

Travel                   32       35

Travel-Leisure           36       38

The smallest and largest values for 
the variable SECONDARY_DESC 
are obtained using PROC MEANS 
and output to a temporary SAS 
data set. The required variable 
LABEL is made by using the 
RENAME SAS Data Set option in 
the Output Statement.

Since the variables START and 
END in an Input Control SAS Data 
SET must be character variables, 
the Data Step on the next page 
performs numeric-to-character 
conversion and also creates the 
variable FMTNAME by utilizing the 
RETAIN statement.
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Creating Your Own Formats with
Input Control SAS Data Sets

data fmt2final(keep=fmtname start end label);

length start end $ 4;

set fmt2;

retain fmtname 'secondf';

* numeric to character conversion;

start =  put(startn, 4.);

end   =  put(endn, 4.);

run;

proc format library = advrept

cntlin = fmt2final fmtlib;

run;

Numeric to 
Character 
Conversion
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Creating Your Own Formats with
Input Control SAS Data Sets

Format library information for the format SECONDF
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Using MULTILABEL Formats

• New to Version 8, MULTILABEL formats allow 
you to specify both  
– A Primary label, and
– Secondary labels

• To values of variables upon which the format is to be applied
– Only Three BASE SAS Procedures can use MLFs

• MEANS
• SUMMARY
• TABULATE

• MLF’s allow you to assign the same observation 
in the input data set to multiple format labels.
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Using MULTILABEL Formats

• Example:
– create a MLF (Multilabel Format) for the two digit 

variable in ADVREPT.TRANSACTIONS representing 
credit card type.
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Using MULTILABEL Formats

PRIMARY 
LABEL

SECONDARY 
LABEL
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Using MULTILABEL Formats

proc means data=advrept.transactions

maxdec = 2 mean sum p50 nway;

format cardtype $cardf. charge_amount dollar16.2;

class cardtype/mlf;

var charge_amount;

output out=x mean= sum= p50=/autoname;

run;

proc print data=x;

title2 'Multilabel Formats: Data Set Created by PROC MEANS';

run;
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Using MULTILABEL Formats

Advanced Reporting

Multilabel Formats: Data Set Created by PROC MEANS

The MEANS Procedure

Analysis Variable : charge_amount Transaction Charge Amount

Credit Card Type         N Obs Mean             Sum       50th Pctl

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

Master Card Classic      52798          515.30     27206890.11  515.16

Master Card Gold         86611          515.05     44609348.78  515.77

Master Card Platinum     34746          522.78     18164543.35  523.77

Total, Master Card      174155          516.67     89980782.24  517.42

Total, Visa              85619          513.63     43976349.40  512.39

Visa Classic             52733          513.32     27068908.04  511.67

Visa Gold                14665          509.72      7475032.87  507.06

Visa Platinum            18221          517.67      9432408.49  518.86

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

PROC MEANS-generated output in the OUTPUT Window
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Using MULTILABEL Formats

• Limitation in SAS 8 with MLFs:
– NOTSORTED Option cannot be specified in addition to 

the MULTILABEL Option
– Format labels for MLFs in SAS 8 are therefore stored in 

sort order.
– Workaround, if you are still using SAS 8:

• Add a digit (or two) as the first characters of the format label so 
that the labels are stored in the desired order 
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Using MULTILABEL Formats
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Using MULTILABEL Formats

proc means data=advrept.transactions

NOPRINT descendtypes;

format cardtype $card2f. ;

class cardtype/mlf;

var charge_amount;

output out=x(rename=(_FREQ_ = trans_count))

mean= sum= p50=/autoname;

run;
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Using MULTILABEL Formats

Advanced Reporting

Multilabel Formats: Data Set Created by PROC MEANS

A Work-Around for Problems with MLFs

charge_    charge_

trans_    amount_    charge_      amount_

Obs cardtype _TYPE_     count      Mean      amount_Sum    P50

1     1Master Card Classic        1        52798    515.302    27206890.11    515.160

2     2Master Card Gold           1        86611    515.054    44609348.78    515.770

3     3Master Card Platinum       1        34746    522.781    18164543.35    523.765

4     4Subtotal, Master Card      1       174155    516.671    89980782.24    517.420

5     5Visa Classic               1        52733    513.320    27068908.04    511.670

6     6Visa Gold                  1        14665    509.719    7475032.87    507.060

7     7Visa Platinum              1        18221    517.667    9432408.49    518.860

8     8Subtotal, Visa             1        85619    513.628    43976349.40    512.390

9                                 0       259774    515.668    133957131.64    515.730
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MLFs in SAS 9
data patients;
input name $   age;
datalines;
mary 10
fred 28
john     7
erica 29
tim 5
susan 13
andrew 47
peter    37
cindy 16
thea 21
joe 20
tilly 58
ruth 75
rick     8
richard 19
helen 26
alexa 10
heather   2
;
run;

proc format;
value multilabelfmts (multilabel)
0 - 12 = 'Child'
13 - 19 = 'Adolescent'
0 - 19 = 'Children & Adolescents'
20 - 21 = 'Young Adult'
low - 21 = 'Children, Adolescents & Young Adults'
22 - high = 'All Adults'
low - high = 'All Patients';
run;

proc means data=patients mean median maxdec=2;
* use MLF _without_ NOTSORTED;
format age multilabelfmts.;
class age/MLF; * <<== USE Multilabel Format Option;
var age;
title3 'Using Multilabel Formats';
title4 'Default: SORTED';
run;
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MLFs in SAS 9
Getting the Most from SAS(r) 9 Software
New Formats and Informats
Using Multilabel Formats
Default: SORTED

20.5020.502Young Adult

10.0011.9111Children, Adolescents & Young Adults

10.0010.009Children & Adolescents

7.507.006Child

19.5023.9418All Patients

37.0042.867All Adults

16.0016.003Adolescent
MedianMean

N 
Obsage

Analysis Variable : age
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MLFs in SAS 9
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MLFs in SAS 9
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ORDER=DATA in PROC MEANS When a 
Multilabel Format is Applied

Excerpt from PROC MEANS Documentation

(SAS 9.1.3 on-line version)
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MLFs in SAS 9
Getting the Most from SAS(r) 9 Software
New Formats and Informats
Using Multilabel Formats
Option: NOTSORTED

19.5023.9418All Patients
37.0042.867All Adults
10.0011.9111Children, Adolescents & Young Adults
20.5020.502Young Adult
10.0010.009Children & Adolescents
16.0016.003Adolescent

7.507.006Child
MedianMean

N 
Obsage

Analysis Variable : age
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Picture Formats
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PICTURE Formats

Invalid Phone Number9

Invalid Phone Number8

995-89097

Invalid Phone Number6

916 243-07285

202 456-15154

212 555-14143

415 519-32062

707 996-73801
numberObs
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Summary and Conclusion

• Formats are an essential part of the SAS System
• Control how we see the values of variables
• Provide many tools to:

– Enhance the visual appeal of our reports/analyses
– Reduce coding time
– Eliminate re-keying of data
– Keep us employed!
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Thanks for Attending!

Questions?

Comments?


