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Module 4 : FORMATTED INPUTS/OUTPUTS (Format/Informat)

Description. In this module, we will discuss formatted inputs, i.e., the use of INFORMAT
statements in Data STEP processing for data that is not in free format. Formatted output
similarly addresses how to specify the variable formats in the output data set resulting from the
Data Step. Format statements can also be used in procedure STEPs. The FORMAT procedure
can be used to define custom INFORMATS/FORMATS
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INFORMAT AND FORMAT Statements and FORMAT Procedure

Data and resulting variables come in many types, character, date, numerical, scientific notation. We refer to the
format of incoming data from external sources as INFORMATS and the format of variables in the Output SAS data
sets as FORMATS. Sometimes it is necessary to specify these during DATA step processing.

INFORMAT Statement: specifies any special formats for incoming data during the importation process during a data step.
For example, incoming data may have special characters that SAS uses for other purposes ($,&, etc), date formats will have characters,
such as the slash or the month spelled out, etc. The optional INFORMAT Statement tells SAS what to expect with the incoming

variables.

Note: the format in the resulting data set does not necessarily reflect the incoming format.

FORMAT Statement: This specifies the final format of the Data Set produced from a DATA STEP. For example, the date

coming in (INFORMAT) might be of the form February 15, 1963, but once the SAS data set is produced (DATA STEP is completed),
the format can be changed to 02/15/63.

FORMATS can also be used to affect the output from a Procedure STEP.

PROC FORMAT: The FORMAT procedure enables you to define your own informats and formats for variables. In addition,
you can print the parts of a catalog that contain informats or formats, store descriptions of informats or formats in a SAS data set, and
use a SAS data set to create informats or formats. For example, if gender is coded as 1 for Male and 2 for female in the dataset, you
may want the output in your reports to display the words ‘Male’ and ‘Female’ instead of the actual data values of 1 or 2. A FORMAT
procedure step can create a new format defined as, say, Gender., that associates 1="Male’ and 2=‘Female’.

Informats determine how raw data values are read and stored. Formats determine how variable
values are printed/outputted. For simplicity, this section uses the terminology the informat converts
and the format prints/outputs. Format procedure creates custom Informats and Formats.
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INFORMAT Statement: specifies any special formats for incoming data during the importation process
during a data step. For example, incoming data may have special characters that SAS uses for other purposes
($.&, etc), date formats will have characters, such as the slash or the month spelled out, etc. The optional
INFORMAT Statement tells SAS what to expect with the incoming variables. Note: the format in the resulting
data set does not necessarily reflect the incoming format.

INFORMAT variable-1 <...variable-n><informat>;

Variable : specifies one or more variables to associate with an informat.
Informat: specifies the informat for reading the values of the variables that are listed
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INFORMAT Statement: specifies any special formats for incoming data during the importation process
during a data step. For example, incoming data may have special characters that SAS uses for other purposes
($,&, etc), date formats will have characters, such as the slash or the month spelled out, etc. The optional
INFORMAT Statement tells SAS what to expect with the incoming variables. Note: the format in the resulting

data set does not necessarily reflect the incoming format.
Valid in:
Category:
Type:

INFORMAT variable-1 <...variable-n><informat>;

Variable : specifies one or more variables to associate with an informat.
Informat: specifies the informat for reading the values of the variables that are listed

DATA DATAla;

INFILE Datalines;

INFORMAT BDay ddmmyy8. Last $Char9. Gender 1.;
INPUT BDay Last Gender;

DATALINES;

15/02/63 Carpenter 1

21/04/90 Johnstone 2

14

RUN;
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INFORMAT Statement: specifies any special formats for incoming data during the importation process
during a data step. For example, incoming data may have special characters that SAS uses for other purposes
($,&, etc), date formats will have characters, such as the slash or the month spelled out, etc. The optional
INFORMAT Statement tells SAS what to expect with the incoming variables. Note: the format in the resulting

data set does not necessarily reflect the incoming format.
Valid in:
Category:
Type:

INFORMAT variable-1 <...variable-n><informat>;

Variable : specifies one or more variables to associate with an informat.
Informat: specifies the informat for reading the values of the variables that are listed

DATA DATAlb;
INPUT BDay ddmmyy8. Last : $9. Gender;
DATALINES;

DATA DATAla;

INFILE Datalines;

INFORMAT BDay ddmmyy8. Last $Char9. Gender 1.;
INPUT BDay Last Gender; 15/02/63 Carpenter 1
DATALINES; 21/04/90 Johnstone 2
15/02/63 Carpenter 1 ;

21/04/90 Johnstone 2 RUN;

14

RUN;

Module 4 : INFORMAT/FORMAT Mark Carpenter, Ph.D. Slide 3-2



Ssas, | Introduction to SAS Programming and Applications

INFORMAT Statement: specifies any special formats for incoming data during the importation process
during a data step. For example, incoming data may have special characters that SAS uses for other purposes
($,&, etc), date formats will have characters, such as the slash or the month spelled out, etc. The optional
INFORMAT Statement tells SAS what to expect with the incoming variables. Note: the format in the resulting

data set does not necessarily reflect the incoming format.

Valid in:
Category:
Type:

INFORMAT variable-1 <...variable-n><informat>;

Variable : specifies one or more variables to associate with an informat.
Informat: specifies the informat for reading the values of the variables that are listed

DATA DATAla;
INFILE Datalines;
INFORMAT BDay ddmmyy8. Last $Char9.
INPUT BDay Last Gender;
DATALINES;
15/02/63 Carpenter 1
21/04/90 Johnstone 2

14

RUN;

Gender 1.;

DATA DATAlb;
INPUT BDay ddmmyy8. Last : $9.
DATALINES;

15/02/63 Carpenter 1

21/04/90 Johnstone 2

14

RUN;

Gender;

COLON MODIFIER

Module 4 : INFORMAT/FORMAT
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FORMAT Statement: This specifies the final format of the Data Set produced from a
DATA STEP. For example, the date coming in (INFORMAT) might be of the form February
15, 1963, but once the SAS data set is produced (DATA STEP is completed), the format can be
changed to 02/15/63.

FORMAT variable-1 <...variable-n><format>;

Variable : specifies one or more variables to associate with an informat.
Format : specifies the format for reading the values of the variables that are listed
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FORMAT Statement: This specifies the final format of the Data Set produced from a

DATA STEP. For example, the date coming in (INFORMAT) might be of the form February
15, 1963, but once the SAS data set is produced (DATA STEP is completed), the format can be
changed to 02/15/63.

Valid in:
Category:
Type:

FORMAT variable-1 <...variable-n><format>;

Variable : specifies one or more variables to associate with an informat.
Format : specifies the format for reading the values of the variables that are listed

DATA DataZla;
SET Datala;

FORMAT BDay ddmmyy8. Last $6.;
RUN;

PROC PRINT DATA=datala;
RUN;
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FORMAT Statement: This specifies the final format of the Data Set produced from a

DATA STEP. For example, the date coming in (INFORMAT) might be of the form February
15, 1963, but once the SAS data set is produced (DATA STEP is completed), the format can be
changed to 02/15/63.

Valid in:
Category:
Type:

FORMAT variable-1 <...variable-n><format>;

Variable : specifies one or more variables to associate with an informat.
Format : specifies the format for reading the values of the variables that are listed

DATA DataZa; DATA DataZb;

SET Datala; SET Datala;

FORMAT BDay ddmmyy8. Last $6.; RUN;

LABEL BDay='Birthdate' Last='Last Name';
RUN; PROC PRINT DATA=datazb Label;

FORMAT BDay ddmmyy8. Last $6.;

PROC PRINT DATA=datala; LABEL BDay='Birthdate' Last='Last Name';
RUN; RUN;
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FORMAT Procedure: The FORMAT procedure enables you to define your own informats and

formats for variables. In addition, you can print the parts of a catalog that contain informats or formats, store
descriptions of informats or formats in a SAS data set, and use a SAS data set to create informats or formats.

Syntax: FORMAT Procedure

PROC FORMAT <option(s)>;
EXCLUDE entry(s);

INVALUE <S>name <(informat-option(s))>
value-range-set(s);

PICTURE name <(format-option(s))>
value-range-set-1 <(picture-1-option(s) )>
<...value-range-set-n <(picture-n-option(s))>>;

SELECT entry(s);

VALUE <$>name <(format-option(s))>
value-range-set(s);

Module 4 : INFORMAT/FORMAT

Task Statement
Define formats and informats for variables PROC FORMAT

Exclude catalog entries from processing by the =~ EXCLUDE
FMTLIB and CNTLOUT= options

Create an informat for reading and converting INVALUE
raw data values

Create a template for printing numbers PICTURE

Select catalog entries from processing by the SELECT
FMTLIB and CNTLOUT= options

Create a format that specifies character strings to A UE
use to print variable values
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FORMAT Procedure: The FORMAT procedure enables you to define your own informats and

formats for variables. In addition, you can print the parts of a catalog that contain informats or formats, store
descriptions of informats or formats in a SAS data set, and use a SAS data set to create informats or formats.

Syntax: FORMAT Procedure

PROC FORMAT <option(s)>;
EXCLUDE entry(s);

INVALUE <S>name <(informat-option(s))>
value-range-set(s);

PICTURE name <(format-option(s))>
value-range-set-1 <(picture-1-option(s) )>
<...value-range-set-n <(picture-n-option(s))>>;

SELECT entry(s);

VALUE <$>name <(format-option(s))>
value-range-set(s);

PROC FORMAT;
VALUE sex 1='Male' 2='Female'
DATA Data3a;
SET Datala;
FORMAT Gender sex.;
RUN;
PROC PRINT DATA=Data3a;
RUN;

Module 4 : INFORMAT/FORMAT

Task Statement
Define formats and informats for variables PROC FORMAT

Exclude catalog entries from processing by the =~ EXCLUDE
FMTLIB and CNTLOUT= options

Create an informat for reading and converting INVALUE
raw data values

Create a template for printing numbers PICTURE

Select catalog entries from processing by the SELECT
FMTLIB and CNTLOUT= options

Create a format that specifies character strings to A UE
use to print variable values

Mark Carpenter, Ph.D. Slide 3-4



HSasS.

Introduction to SAS P rogramming and Applications

FORMAT Procedure: The FORMAT procedure enables you to define your own informats and

formats for variables. In addition, you can print the parts of a catalog that contain informats or formats, store
descriptions of informats or formats in a SAS data set, and use a SAS data set to create informats or formats.

Syntax: FORMAT Procedure

PROC FORMAT <option(s)>;
EXCLUDE entry(s);

INVALUE <S>name <(informat-option(s))>
value-range-set(s);

PICTURE name <(format-option(s))>
value-range-set-1 <(picture-1-option(s) )>
<...value-range-set-n <(picture-n-option(s))>>;

SELECT entry(s);

VALUE <$>name <(format-option(s))>
value-range-set(s);

PROC FORMAT;
VALUE sex 1='Male' 2='Female'
DATA Data3a;
SET Datala;
FORMAT Gender sex.;
RUN;
PROC PRINT DATA=Data3a;
RUN;

Module 4 : INFORMAT/FORMAT

Task
Define formats and informats for variables

Exclude catalog entries from processing by the
FMTLIB and CNTLOUT= options

Create an informat for reading and converting
raw data values

Create a template for printing numbers
Select catalog entries from processing by the
FMTLIB and CNTLOUT= options

Create a format that specifies character strings to
use to print variable values

Statement
PROC FORMAT
EXCLUDE

INVALUE

PICTURE

SELECT

VALUE

PROC PRINT DATA=Datala;
FORMAT Gender sex.;
RUN;
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CUSTOM INFORMATS (Using FORMAT Procedure): The FORMAT

procedure enables you to define your own informats and formats for variables. In addition, you can print the
parts of a catalog that contain informats or formats, store descriptions of informats or formats in a SAS data
set, and use a SAS data set to create informats or formats.

PROC FORMAT;
INVALUE S$INsex 1l=Male 2=Female;
RUN;
DATA DATA3c;
INFORMAT BDay ddmmyy8. Last $Char9. Gender S$Insex.;
INPUT BDay Last Gender;
DATALINES;
15/02/63 Carpenter 1
21/04/90 Johnstone 2

PROC PRINT DATA=DATA3cC;
RUN;

Recall how Informats are said to “convert”. When the INFORMAT called $Insex.
1s used it, the variable associated with the informat is given the character format,

$6 ., and the numerical values, 1 and 2, are converted to the character values, ‘Male
and ‘Female’. So the resulting output data set will have the converted values

9
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TYPES OF INFORMATS

Category Description
Character instructs SAS to read character data values into character variables
Column Binary instructs SAS to read data stored in column-binary or multipunched

form into character or numeric variables (Note: not a Format)

Date and Time instructs SAS to read date values into variables that represent dates,
times, and datetimes.

ISO 8601 instructs SAS to read date, time, and datetime values that are written in
the ISO 8601 standard into either numeric or character variables.

Numeric instructs SAS to read numeric data values into numeric variables.

Informats determine how raw data values are read and stored. Formats determine how variable
values are printed/outputted. For simplicity, this section uses the terminology the informat converts
and the format prints/outputs. Format procedure creates custom Informats and Formats.
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TYPES OF FORMATS

Category Description

Character instructs SAS to write character data values from character
variables.

Date and Time instructs SAS to write data values from variables that represent
dates, times, and datetimes.

ISO 8601 instructs SAS to write date, time, and datetime values using the
ISO 8601 standard.

Numeric instructs SAS to write numeric data values from numeric
variables.

Note: Column Binary is an INFORMAT, not a FORMAT in a SAS Data Set.

Informats determine how raw data values are read and stored. Formats determine how variable
values are printed/outputted. For simplicity, this section uses the terminology the informat converts
and the format prints/outputs. Format procedure creates custom Informats and Formats.
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EXAMPLES FROM THREE TYPES OF INFORMATS

CHARACTER

SCHARw. Informat
SUPCASEw. Informat
SQUOTEw. Informat
SVARYINGw. Informat
Sw. Informat

Module 4 : DATA STEP Programming

DATE/TIME

ANYDTDTEw. Informat
ANYDTDTMw. Informat
ANYDTTMEw. Informat
DATEw. Informat
DATETIMEw. Informat
DDMMYYw. Informat
JULIANw. Informat
MMDDYYw. Informat
MONYYw. Informat
TIMEw. Informat
YYMMDDw. Informat
YYQw. Informat

Mark Carpenter, Ph.D.

NUMERICAL

COMMAw.d Informat

COMMAXw.d Informat

Ew.d Informat

FLOATw.d Informat

HEXw. Informat

IBw.d Informat

IBRw.d Informat

IEEEw.d Informat

NUMXw.d Informat

OCTALw.d Informat

PDw.d Informat

PERCENTw.d Informat

Slide 3-8
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SOME CHARACTER FORMATS

SCHARw. Informat Reads character data with blanks. The SCHARw. informat does not trim leading and
trailing blanks or convert a single period in the input data field to a blank before
storing values. If you use SCHARw. in an INFORMAT statement within a DATA step to
read list input, then by default SAS interprets any blank embedded within data as a
field delimiter, including leading blanks. The SCHARw. informat is almost identical to
the Sw. informat. However SCHARw. does not trim leading blanks or convert a single
period in the input data field to a blank, while the Sw. informat does.

Sw. Informat Reads standard character data. The Sw. informat trims leading blanks and left aligns
the values before storing the text. In addition, if a field contains only blanks and a
single period, Sw. converts the period to a blank because it interprets the period as a
missing value. The Sw. informat treats two or more periods in a field as character data.
The Sw. informat is almost identical to the SCHARw. informat. However, SCHARw.

does not trim leading blanks nor does it convert a single period in an input field to a
blank, while Sw. does both.

SVARYINGw. Informat Reads character data of varying length. Use SVARYINGw. when the length of a
character value differs from record to record. After reading a data value with
SVARYINGw., the pointer's position is set to the first column after the value.

SUPCASEw. Informat Converts character data to uppercase.

SQUOTEw. Informat Removes matching quotation marks from character data.

Module 4 : DATA STEP Programming Mark Carpenter, Ph.D. Slide 3-8
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SOME NUMERICAL INFORMATS

COMMAw.d Informat

COMMAXw.d Informat

Ew.d Informat

w.d Informat

Reads numeric values and removes embedded commas, blanks, dollar
signs, percent signs, hyphens, and close parentheses from the input data.
The COMMAwW.d informat converts an open parenthesis at the beginning of
a field to a minus sign.

Removes embedded periods, blanks, dollar signs, percent signs, dashes,
and closing parenthesis from the input data. An open parenthesis at the
beginning of a field is converted to a minus sign. The COMMAX informat
reverses the roles of the decimal point and the comma.

Reads numeric values that are stored in scientific notation and double-
precision scientific notation.

Reads standard numeric data

INFORMATS determine how raw data values are read and stored. The convert incoming
variables to the indicated format prescribed by the INFORMAT.

Module 4 : DATA STEP Programming

Mark Carpenter, Ph.D. Slide 3-9



Jsas | Introduction to SAS Programming and Applications

SOME NUMERICAL INFORMATS

COMMAw.d INFORMAT Reads numeric values and removes embedded commas, blanks, dollar
signs, percent signs, hyphens, and close parentheses from the input data.

The COMMAw.d informat converts an open parenthesis at the beginning of
a field to a minus sign.

Syntax
COMMAw.d

Syntax Description
w
specifies the width of the input field.

Default:1, Range:1-32

d
specifies the power of 10 by which to divide the value. If the data contain decimal

points, the d value is ignored. This argument is optional. Range: 0-31
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SOME NUMERICAL FORMATS

COMMAw.d FORMAT Writes numeric values with a comma that separates every three digits and
a period that separates the decimal fraction.

COMMAw.d
o Note: the COMMAw.d FORMAT is slightly different than the
Syntax Description corresponding INFORMAT in the way it deals with decimal points.
w
specifies the width of the output field.
Default:6
Range:1-32

Tip: Make w wide enough to write the numeric values, the commas, and the optional decimal point.

d
specifies the number of digits to the right of the decimal point in the numeric value. This argument is optional.

Range:0-31
Requirement: must be less than w

Comparisons
+ similar to the COMMAXw.d format, but the COMMAXw.d format reverses the roles of the decimal point and the comma. This

convention is common in European countries.
+ similar to the DOLLARw.d format except that the COMMAw.d format does not print a leading dollar sign.
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SOME NUMERICAL INFORMATS

Example 4 (a): demonstrating the COMMA7.0 INFORMAT and COMMA10.0 INFORMAT

Comma7.and comma7.0 work the same.

The data are assumed to have no decimal portion so no number was
needed for ‘d’. That is, comma7.0 would have given same results.

DATA datada;
INFORMAT income comma”.;
INPUT income;

DATALINES;

51,000 We used a length of 7 to accommodate the largest number 1000000.
($100

200 The numbers with the left open parenthesis or negative sign are
l(gé; 880 ,000) input as negative numbers. Both left and right parentheses are
1005 removed.

-20-00

; The percent sign is ignored.

PROC PRINT DATA=datada; The first minus/dash indicates the number is negative, but any other
RUN;

dashes are ignored.

PROC PRINT DATA=data4a;
FORMAT income commalO.;
RUN;
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SOME NUMERICAL INFORMATS

Example 4 (a): demonstrating the COMMA7.0 INFORMAT and COMMA10.0 INFORMAT

DATA datada;
INFORMAT income comma’.O0;
INPUT income;

DATALINES;

$1,000

(S100

200
($1,000,000)

100%00

-1005

-20-00

PROC PRINT DATA=datada;
RUN;

PROC PRINT DATA=datada;
FORMAT income commalO.;

RUN;

TITLE]l 'Print of Datada, w/o FORMAT';

TITLE]l 'Print of Datada, with FORMAT';

Print of Data4da, w/o FORMAT

Obs income

1 1000
2 -100
3 200
4 -1000000
5 10000
6 -1005
7 -2000

4

Module 4 : DATA STEP Programming
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Print of Datada, with FORMAT

Obs income

1 1,000
2 -100
3 200
4 -1,000,000
5 10,000
6  -1,005
7 -2,000
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