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Formats: A Beginner’s Tutorial -
Richard D. Langston, SAS Institute Inc.

ABSTRACT

This tutorial will introduce the beginning user of the SAS® System
to the concept of formats. Several institute-supplied formats will
be deseribad so that the user can better undarstand the concept.
Then, PROC FORMAT will ba introduced as the method by which
the user can custom formats, Various features of PROC
FORMAT are discussed, induding ranges, exclusion rangas,
LOW/HIGH/OTHER, informats, PICTURE, and the CNTLIN= data
set,

INTRODUCTION

For any vajua that you wish to print when using the SAS System,
you will use a format. A format is simply a method for converting
data from cne representation to another. There are many
standard formats that are supplied as part of the SAS System,
and you can extend that list by crealing your own custom formats.
in this tutorial, you will learn the basics about how the SAS
System uses formats to produce useful cutput. You will see
soveral Institute-suppliod farmats used as examplas. And you will
learn how to produca your own formats for your own particular
noods.

The SAS System deals with numeric and character data within its
SAS data sets. All numeric data are stored In floating point
representation, a binary form of what is commenly known as
sclentific notation. The representation s necessary for a computer
operaﬂusyswmhpoﬂmnnumriceduﬂanononmevalus.but
the representation is very difficult for humans to handle.

For example, consider the value 1 on the IBM mainframes. Theo
floating point representation using hexidecimal notation is
4110000000000000. And on PCs and on most UNIX boxes, the
value is 3EFO000000000000. This value is certainly not intuitively
the value 1% us humans.

For this raason, the SAS System provides a method to represent
meareaneﬂnaingpohtdauhafonnmatiseasﬂy recognized.
This methed Is the formal.

THE W.D AND BEST FORMATS

Probabiymesimplesﬂormauisme'w.d'formal,wherawmtarsu
a number of columns and d refers to the number of columns
devoted to digits to the right of a decimal point. So consider the
hllowlngvalussandhowhew.dfom&twouldbemedh

readable versions of the values (note that b’ Is used
denote a blank):

format format format
value 5.2 5.1 5.¢

1 b1l.00 bbl.0 bbbbl
. 1.5 b1.50 bbl.5 bbbbl
1.6 bl.60 bbl.6 bbbb2
1.63 bl.63 bbl.6& bbbb2
1.99 bl.%9 bbz.0 rbbb2
100000 1ES 1ES 1E5

Severalpoimsshwldbemadeaboutmoabweaxamples. Note
Msﬂlmwuesinthmiomeokmmﬂnaupbyhededmals
{except for the 100000 value, which Is explained below). This s
Wmoﬂrepmmqmmb.somnbeasiﬂbmdmd
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natural to the eye. Note also that rounding wili occur if the value
cannot be fully represented in the space allotad. For example, the
format 5.0 cannot represent 1.8 exactly, becausa it doesa't allow
for any digits to the right of the dacimal. Therefore, the 5.0 format
rounds the 1.6 value to a 2. Note also that 1.5 rounds up. In the
case of 100000, the value cannot fit in the allowed space of §
columns even with rounding, becausa the number requires &
columns. When this happens, w.d reverts to another format cafled
BEST. BEST will detarmine the best representation for the
numbex given the number of columns available. In our example,
BEST chooses to use exponential notation in formatting the value,

REPORT-ORIENTED FORMATS

Now that we've seen how w.d and BEST process numeric values,
lot's look at another set of formats. Thesa are more specialized
forms of numeric formats that can be used in reports. These
formats are COMMA, DOLLAR, NEGPAREN, and E. Hers isa
small DATA step that demonstratas these formats:

data _null_: file print header=h;
input x €@:;
put x 7.2 +1 x commaB.2 +1 X dollar9.2

+1 % negparen®.2 +1 x 10.2;

return;

h: put +7 +1 - comma' +1 ' dollar’ +1
! negparen’ +1 e’;
cards;

1 10 100,35 1234.56

.25 -.25 -2%
comma dollar negparen e
1.00 1.00 $1.00 1.00 1.000E+00
10.00 10.00 $10.00 10.00  1.000E+01

100.35 100.35 $100.35 100.35  1.004E+02
1234.56 1,234.56 $1,234.56 1,234.56  1.235E+03
0.25 0.25 $0.25 0.25 2.500E-01
-0.25 -0.2% $-0.25 19.25) -2.500E-01
-25.00 -25.00 $-25.00  (25.00) -2.500B+01

As with w.d, the formats described above are intanded fo be used
with columnar reports. The COMMA and DOLLAR formats put
commas betwoen sach 3 digits, The DOLLAR format also adds a
leading doflar sign. The NEGPAREN format uses parentheses o
lndicmanegaﬁvemmbets.apopda'represermﬁonh
accounting.

DATE FORMATS

Ammdmwmpﬁedbnna!sisﬁwdabmcessing
group.SheengruupoﬂomnMsdlswssedhmorsdatailh
ancther Wiorial, they will only ba briefly discussed here.

A SAS dato value is actually a day offset from January 1, 1960,
The offeat can be negative or positive, depending on whether tho
date is prior t January 1, 1960. For example, my birthday of
March 19, 1055 has a SAS date valus of -1749, and the opening
day of WUSS, October 28, 1994 has a SAS date value of 12717.
As with floating point binary numbers, these SAS date values are
somewhat meaningless 10 us humans unless they can be

in a more useful form. The example below
demonstrates several date formats.



data _null_;
input x @@;
put ‘date:’ x date7. +1 x date9.;
put ‘weekdate:’ X weekdate.:
put ‘mmddyy:’ x mmddyyée. +1 x mmddyys.;
put -julian:’ x julianS. +1 x julian?.;
cards;

1 10 100.35 1234.5%6

run;

date:19MARS5 195MAR1955

weekdate: Saturday, March 19, 1955
mmddyy: 031955 03/19/55:

julian:55078 1955078

date:260CT94 260CT1994

weekdate: Wednesday, October 26, 1994
mrddyy:102694 10/26/94

Julian:94299 1994299

The above example shows diffecent ways that the date values ara

represented. It also shows how differant width specifications can
changa the looks of the formatted value. As with ourw.d
examples above when rounding took place, the various date
procassing formats will produce different results when ditferant
widths are given. For example, DATE?. formats 1749 as
19MARSS while DATES. formats it as 19MAR 1955, allowing for a
four-digit year.

The uss of WEEKDATE without a width demonstrates the concept

of *default width". When the format was implementad at SAS
Institute, it was decided how many characters were appropriate
for formatting if the user didn't provide a width. it was decided that
29 was an appropriate number

{length{'September)+ength{ Wednesday')+ 11 for all ather
characters), 50 that number is used whenever the user does not
supply a width. It is good practice to always use a width
specification, especially when producing reports. This is because
you can be axplicit about the widths you expect for the various
columns of output.

INTRODUCING PROC FORMAT

Now that you have seen how Institute-supplied formats function
within he SAS System, et us consider thosa farmats that you can
ganerate yoursslf.

As an exampla, consider some demographic data that contains a
person's specific age, but the report you want Is 1o list data in

terms of demographic groups. An example of a DATA step
reading in such data:

data demo;
input name $ age sex $§ income; cards;
Johnn 40 M 3
Mary 35 F 3
Bill 24 M 2
Jane 26 F 2
run;

In the above DATA step, the continous value of age is put into the
variable AGE, and the variable INCOME Is set to an income
category, which s either 2 or 3 basod on the abovo data.

In the report, you want to group certain ages into certain

demographic groups, and you want to properly identify the income
groupings. You can use the folowing PROC FORMAT statements
to create formats to handle the groupings:

proe format;
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value age
low-17 = ‘child’
18-34 = ‘young adult’
35.49 = ‘adule-
S0-64 = *older adult‘
65-high = ’'senlor’;
value incomec
1 = '<20K'
2 = '20K-30K’
3 = *I0K-40K’
4 = *40K-50K’
5 = *S0K+’;

run;

in the above example, we divide age into § categories, and give
each category a meaningful label. For income, we provide useful
labels for tha incoma catoegories. The keyword LOW refers to any
value, negative or positive, below the end range value of 17. The
keyword HIGH refers to any value greater than the start range
value of €5.

What the above exampile has produced Is two new formats called
AGE and INCOMEC. These formats can be used the same way
that Institute- supplied formats are used to ranstate numeric data
into more recognizabie character data. Consider our data set
called DEMO that was created above:

proc print data=demo;
format age age. income incomec.;
run;

Wa have associated the formats we've created with the
appropriate variablas. Note that the format name AGE does
happen to have the same name as the variable AGE, but this Is
cartainly not required, The format INCOMEC does not have the
same name as the corresponding variable INCOME. Also, the
sama format can be applied to many different variables in the data
set. In our example, thera Is only one variable to which 1o apply
each format. Here Is the output producad by the PROC PRINT
step dascribed above:

OBRS NAME AGE SEX INCOME
1 John adule M 30K-40K
2 Mary adult F I0K-40K
3 Bill young adult M 20K-30K
4 Jane young adulc F 20K-30K

CHARACTER FORMATS

Although our discussion has only mentioned numeric formatting, it
is possible to format character data as well. This is not always as
common, since character data may already be adequately
descriptive and will not need to be relabeled. However, consider
an axample involving grade letiors:

proc format;
valve Sgrade

‘A’z'superior’
‘B’='above average’
‘C’=*average’
‘pD’='below average’
‘E?,'Fr="'falling’
other=' {unknown) *;

A character format is indicated by placing a $ before the
remaining name of the format, Note also in the above example
that multiple ranges can have the same label. Both ‘E’ and 'F" are
transiated to the jabel falling'. Another feature seen here is the
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OTHER keyword. If a value to be formatted cannot be matched
with any other specified rangas (In the case above, anything other
than A, B, C, D, E, or F), the label assoclated with the OTHER
clause will be usod for formatting.

NOARMAL AND EXCLUSION RANGES

in the examples above, we have seen both single values and
valuo ranges corresponding to labels. An example of a single
value range is

'At='gsuperior’
and an example of a normal range i
35-49=radulr’

Supposa that instead of dealing with ordinal values Fke age, we
hiave continuous data that are mathematically derived. We still
want specific cutolfs, but we want the cutoff valua in only one
category, since overlapping ranges are not permitted. Consider
this format definition:

proc format;
value rr
1-<1D0='less than 10’
10-20="10 through 20
20<-30="above 20 and up to 30';

in this example, the < symbol indicates that a valus is being
excludod from the range. The range 1-<10 means that anything
between 1 and 10,except for the value of exacty 10, will be
formatted as 'less than 10°". The < symboi comes after the start
range value and before the end range value.

data _null_;
input x @@;
put X= X=cats.;
cards;

1 9.999 10 1S 20 25

un;

1 X=less than 10

9.999 X=less than 10

10 X=10 through 20

15 X=10 through 20

20 X=10 through 20

25 X=above 20 and up to 30

W WwHW kRN
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PICTURE FORMATS

Thero is a speclalized type of numeric format that can be craated
by PROC FORMAT. This format is used to represent numeric
values with special characters inserted to give the number a more
recognizable meaning. For example, consider the institute’s
number, 9196778000, This number is somewhat difficult to
read as a stream of digis. But then consider it using a form that
you're probably used 1o seeing: $18/677-8000. Now the number is
easy to recognize and read, The numeric vaiue for the phone
number can be mapped into this configuration by providing a
senios of diglts called 'digit seloctore”. Here Is the PICTURE
sialaﬂmthpmd\mmephmenumherasnrmbamprasemad:

proc format;
picture phone other='99%9/999-999%°;

ran;

When our number 9196778000 is formatted, the first three digits
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match with the first three digit selectors in the picture. Then the /
will be placed in the formatied value. The next threse digits of our
number wil be mappaed into the formatted value, followsd then by
the dash that appaars in the picture statement, The last four digits
of our number then get mappad into the formatted value. Note
that bacause we used OTHER above, ail numeric values will be
mappad using this method.

A digit selector value of 9 means that a digit will always be
formatted. A digit selector of 0 means that a leading zero digit will
be formatted as a blank, but any other digit will be formatted. This
featwe exists to allow for standardized columnar formatting.
Considar this plcture:

proc format;
picture nolead other='00%9,%99.99/;
picture lead otherz'$999,99%9.99¢;
run;

data temp; input x @9; y=x; cards:

1000 10000 100000

run;

pro¢ print; format x lead. y nolead.; run:

ops X Y
1 001,000.00 1,000.00
2 010,000.00 10,000.00
3 100,000.00 100,000.00

The difference in the performance of the two pictures is thata
leading Zoro will not be seen with a 0 digit selector. You will need
to decide whether leading zeroes are appropriate for your raport,

CNTLIN= DATA SET

So far, all examples have been shown using the VALUE and
PICTURE statement=. You may find that you have data that
proparly indicates what the ranges and labels are supposed to be,
but you don't want o type in all the VALUE statements yourself,
or write 2 SAS program to convert the file into a series of VALUE
stalaments. As an alternative, you can provide format definitions
o the FORMAT procedure by using the CNTLIN= option. This
option allows you o indicate the name of a SAS data set to
contain all the information that could be supplied on a VALUE
statement. The data set is expected to contain certain variable
names. The minimum variables to appear are FMTNAME, a
character variable containing the name of the format; START, the
value of the starting polnt of a range; and LABEL, the label value.
There should be one observation per range per format. Consider
this example:

data cntlin;
fmtname='demo’ ; -
input @1 start $ €5 end §
910 label $char20.;

cards;
low 17 child
18 34 young adult
35 49 adult
50 64 older adult
65 high genior
run;
proc format cntlin=cntling
run;

This will produeemesambrmatameonamabdbyme
YALUE statement for DEMO earfiar in this tutorial.

Note that START and END are created as characiar variables to
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allow for the character stings low’ and 'high' to appear in the
data.

SUMMARY

Formarsalbwhryoulnpresamyomdatalnaformmatwmbo
mstaasilyrseognizedbymemo!ywrrepmmsauowsyou
1o store the data in the most appropriate form, knowing that you
can presantitin manydiﬂerontwayswﬂhmanydmeramform
Theinsﬁm-supp&adfonnatsmhandlemanyoimamost
common tepresentations, but the FORMAT procedurs is avallable
to produce formats to meet your customized needs.

SAS is a registered trademark of SAS Institute Ine. in the USA
and other countries. ® indicates USA registration.
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