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ABSTRACT 

This IUtarIaI wiU introduce lIIe beginning user of lIIe SASe System 
10 lIle concept of formats. Several Institute-supplied formats will 
be described so Ihat Ihe user can better understand Ihe concepl 
Then, PROC FORMAT will be InlrOctuoed as 1he melhod by which 
Ihe user can produce custom formats. Various features 01 PROC 
FORMAT are discussed, including ranges, exdusion ranges, 
LOWIHIGHIOTHER, informalS, PICTURE, and Ihe CNTUN- dala 
set. 

INTRODucnoN 

For lIlY value Ihat you wish to print when uslng1he SAS System, 
you will use a formal A format is simply a method for converting 
data from one representation to anoIher. There are many 
standard formats 1hat are supplied as part 0I1he 8AS System, 
and you can extend Ihat 1st by Claating your own custom formats. 
In lIlis IUtarIaI, you will learn lIle basics about how Ihe SAS 
System uses fonnats to produce useful output. You will see 
severailnstillJt8.sUpplied formats used as examples. And you wiD 
leam how to produce yow own formats for your own particular 
needs. 

The SAS System deals wilh numeric and charaClBr dala wilhln its 
SAS data sets. AU numeric dala are stored In IIoa1ing point 
representation, a binary form 01 what • oommonly known as 
scientific notalion. The representation is necessaJ)' for a cornpuW 
operating system to perform numeric caIcUIaIIon on Ihe value, but 
lIIe representallon is VW'f difficult for humans to handle. 

For example, consider Ihe value 1 on Ihe IBM mainframes. The 
lIoa11ng point representallon using heJddecimaI notaIion Is 
4110000000000000. And on PCS and on most UNIX boxes. Ihe 
value is 3FFOOOOOOOOOOOOO. This value • certainly not 1n1Ultively 
1he value 1 to us humans. 

For Ih. reason. Ihe SAS System provIdeS a melhod to ~ 
lIle arcane IIoa1ing point dala in a form lIlat Is easily reoognIzed. 
This meIhod Is 1he formal 

THE W.D AND BEST FORMATS 

Probably Ihe simplest format is Ihe 'W.d' format, where w refers to 
a number 01 columns and d refers to Ihe number of columns 
devo1Bll to digits to 1he right of a decimal point So consider Ihe 
following values and how 1he w.d format would be used to 
produce readable versions of Ihe values (note 1hat 'b' Is used 10 
denote a blank): 

formac formaC format 
value 5.2 5.1 5.0 

1 b1.00 bbl. 0 bbbbl 
.1.5 b1.50 bbl.5 bbbbl 
1.6 b1.60 bbl. 6 bbbb2 

1.63 b1.63 bb1.6 bbbb2 
1.99 b1.99 bb2.0 bbbb2 

100000 lE5 lE5 lE5 

several points should be made about 1he above examples. Note 
Ihat all1he values in 1he various columns Ina up by 1he decimals 
(except for 1he 100000 value, which Is explained below). Thia Is 
because most reports reqwa 1hIs, so 1hat It. easier to read and 
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naMai to lIle fife. Note also 1hat rounding will occur If Ihe value 
cannot be fuIy represented il1he space alloted. For example. lIIe 
format 5.0 cannot represent 1.6 exacIIy, because It doesn't allow 
for any digits ID lIIe right of 1he decimal. Therefore, 1he 5.0 format 
rounds the 1.6 value to a 2. Note also Ihat 1.5 rounds up. In 1he 
case of 100000. 1he value cannot fit In 1he allowed space of 5 
columns even with rounding, ~ 1he numb« requns 6 
columns. When IhIs happens. w.d ravens ID anoIher format caDed 
BEST. BEST will determine Ihe best representallon for ilia 
number gIv8n Ihe number 01 columns available. In our example. 
BEST chooSes to use exponential nolation in formatting 1he value. 

REPORTooORlENTED FORMATS 

Now Ihat Wf!IVe seen hoW w.d and BEST process numeric values, 
let's look at ano1her set 01 formats. These are more spedalized 
forms of numeric formats Ihat can be used in reports. These 
formats are COMMA. DOLLAR, NEGPAREN, and E. Here Is a 
small DATA step 1hat demonstrataa 1hese formats: 

data -pull_; file print header=h; 
1nput x iii; 
put x 7.2 +1 x commaB.2 +1 x dollar9.2 

+1 x negparen9.2 +1 x 10.2; 
return; 

h: put +7 +1' comma' +1' dollar' +1 
I negparen' +1 ' e'; 
cards; 

1 10 100.35 1234.56 
.25 -.25 -25 

1.00 
10.00 

100.35 
1234.56 

0.25 
-0.25 

-25.00 

comma dollar negparen 
1.00 $1.00 1.00 

10.00 $10.00 10.00 
100.35 $100.35 100.35 

1.234.56 $1.234.56 1.234.56 
0.25 $0.25 0.25 

-0.25 $-0.25 10.25) 
-25.00 $-25.00 125.00) 

e 
1.000E+00 
1.000E+Ol 
1.004E+02 
1.235E+03 
2.500E-Ol 

-2.500E-Ol 
-2.500E+Ol 

As with w.d, Ihe formats described above are Intended to be used 
will columnar reports. The COMMA and OOU.AR formats put 
oommas betweaI each 3 cIgIts. The DOLlAR formal also adds a 
leading doIar sign. The NEGPAREN formal uses parentheses to 
Indica1e negatiVe numbers. a popular representallon in 
acc:ountIng. 

DATE FORMATS 

Another group of Instiue-supplied formats Is 1he date processing 
group. SInce Ihls group 01 formats • discussed In more detail in 
anoIher tutorial. 1hfIt wIR only be brIeIIy cftsc4 s sad here. 

A SAS date 1I1IIue Is adIIaIy a day oHsat from January 1, 1960. 
The offset can be negative or posillve, depending on whe1her 1he 
date. prior 10 JanulllY 1, 1960. For example, my birthday of 
March 19, 1955 has a SAS date value 01-1749, and 1he opaning 
day ofWuss, Odober 28,1994 has aSAS date value of 12717. 
As wlflllaallng point binary numbers, these 8A8date values are 
somewhat nwanlngless to us humans unless 1hey can be 
represented In a more useful form. The example below 
demonstraIiBS several date formats. 



data _null_; 
input x aa; 
put 'date.' x date7. +1 x date9.; 
put 'weekdate:' x weekdate.; 
put 'mmddyy.' x 1lUllddyy6. +1 x nunddyy8.; 
put 'julian.' x ju1ian5. +1 x julian7.; 
cards; 

1 10 100.35 1234.56 
run; 

date:19MAR55 19MAR1955 
weekdate: Saturday, March 19, 1955 
nunddyy:031955 03/19/55-
ju1ian:55078 1955078 
date:26OCT94 26OCT1994 
weekdat.e: Wednesday, October 26, 1994 
mmddyy:l02694 10/26/94 
julian:94299 1994299 

The above example shows dilferent ways that the dale values are 
represented. It also shows haw cflflerent width specifications can • 
change the looks of the foImaIt8d value. As with our w.d 
examples above when rounclng took place. the various dale 
processing formats wiD produce dilferent resullS when dHferant 
Widths are giVen. For example, DATE7. formats -1749 as 
19MAR55 whUe DATES. formats It as 19MAR1955. allowing for a 
four-digit yeat. 

The use of WEEKDATE without a width demonstrates the concept 
of 'default width'. When the format was Implemented at SAS 
Insti1Ule. it was decided how many characters were appropriate 
for IonnatIing if the user didn't provide a width. It was decided that 
29 was an appropriate number 
(IengIh('September')+length('Wednesdar1+ 11 for all other 
characters). so that number Is used whenever II1e user does not 
supply a width. It Is good practice to always use a wid1h 
specification. espec:IaIIy when producing reportS. this Is because 
you can be explicit about the widths you expect for \he various 
coIumnsDf output 

INTRODUCING PROC FORMAT 

Now that you have seen how Insti\Ute-sUppRed formats function 
wiIIIin tie SAS System. let us consider those formats that you can 
generate yourself. 

As an example. consider some demDgraphIc dam that contains a 
person's specIIIo age. but the report you want Is to UBI da1a In 
terms of demDgraphIc groups. An example of a DATA slBp 
reading In such data: 

data demo; 
inpuc name $ age sex $ income; cards; 

Jolln 40 M 3 
Mary 35 F 3 
Bill 24 M 2 
Jane 26 F 2 
run; 

In \he above DATA sIBp. the continous value of age Is put Into \he 
variable AGE. and \he variable INCOME Is sat to an Income 
categDIy. which Is either 2 Of 3 based on the above data. 

In \he report. you want to group cer1aIn ages Into certain 
demographic groUPS. and you want to proparIy Idenllfy the Inc:Dme 
groupings. You can use the following PROC FORMAT statements 
to CI8aI8 formats to handle \he groupings: 

proc format; 
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value age 
low-1' = 'chlld' 
18-34 = 'young adul t' 
35-49 = 'adult' 
50-64 = 'older adult' 
65-high = 'senior' ; 

value incomec 
1 = '<20K' 
2 = '20K-30K' 
3 = ' 30K-40K' 
4 = '40K-SOK' 
5 = 'SOK+'; 

run; 

In the above example. we dMde age into 5 categories, and give 
each category a meaningful label. For income, we provide useful 
labels for the income categories. The keyword LOW refers to any 
value, negative or positiVe, below \he end range value of 17. The 
keyword HIGH refers to any value greater II1an \he start range 
value of 65. 

What the above example has produced Is two new formats called 
AGE and INCOMEC. These formats can be used the same ~ 
!hat Institute- suppRed formals are used to Iranslate numeric dam 
Into more recognizable characl8r data. Consider our dam set 
called DEMO that was created above: 

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

We have associated the formats we'Ve created with the 
appropriate variables. Note that \he format name AGE dues 
happen to have \he same name as II1e variable AGE, but this Is 
certainly not required. The format INCOMEC dues not have \he 
same name as \he corresponding variable INCOME. Also, the 
same format can be appIed to many dlflwent variables in \he da1a 
set. In our example, Iher8 Is only 0118 variable to which III apply 
each format. Hwe Is the 0UlpUt produced by the PROC PRINT 
slBp described above: 

OBS NAME AGE SEX INCOME 

1 John adu1c M 30K-40K 
2 Mary adulc F 30K-40K 
3 B111 young adult M 20K-30K 
4 Jane young adulc F 20K-30K 

CHARACTER FORMATS 

Although our clscussiDn haS only mentlDned _ric formatdng, it 
Is possible to format character data as well. this Is not aJways as 
_, since characI8r data may already be adequately 
descriptive and wiI not need to be relabeled. However, eonsIder 
an llxample involving grade 1e1l8ls: 

proc format; 
value $grade 

, A' = I superior' 
'B'='abo¥e average' 
'C'='average' 
'D'='below average' 
'E', ,oF'=' failing' 
other=' (unknown) , ; 

A character format Is indicated by Placing a $ before \he 
remaining name of lI1e format. NoIB also In the above example 
that IftIltipie ranges can have \he same label. Both 'E' and 'P are 
translaI8d to tie label 'failing'. Another feature seen here Is \he 

SESUG '95 Proceedings 



Beginning Tutorials 

OTHER keyword. If a value to be formattad carmot be matched 
with any other specified ranges pn the case above. anything othar 
than A. B, C, 0, E, or F), the label associat8d with the OTHER 
cIausa wi! be used for formatting. 

NORMAL AND EXCLUSION RANGES 

In 1ha examples above, we have _ both single values and 
value ranges corresponding to labels. An example of a single 
value range Is 

, A' = t superior' 

and an example of a normal range Is 

3S-49='adulc' 

suppose !hat insIaad of daaIIng with ordinal values Ike age, we 
have continuous data !hat are malhama1leally derived. We still 
want specific cutoffs, but we want the CUfgff value In only one 
ca1egOlY, sInca overlapping ranges are not permillad. Consider 
1his format deIInIIion: 

proc formaC; 
value rr 

1-<10='1ess chan 10' 
10-20='10 chrough 20' 
20<-30='above 20 and up co 30'; 

In this exampla, 1ha < symbaIlndIcates that a value is being 
excluded from 1ha range. 1be range 1·<10 means !hat anything 
between 1 and 10,axcapt for 1he value of exacIIy 10, wiD be 
formatted as 'ess than 10'. 'The < symbol comes after the start 
range value and before the and range value. 

daca Jlull_; 
input x 88; 
put x= x=catll.; 
cards: 

1 9.999 10 IS 20 25 

X=l X=less than 10 
X=9.999 X=less than 10 
X=10 X=10 through 20 
X=15 X=10 through 20 
X=20 X=10 through 20 
X=25 X=above 20 and up co 30 

PICTURE FORMATS 

'Th8IB Is a spec:lalized type of numertc format !hat can be CI88I8d 
by PROC FORMAT. 'ThIs format is used to represent numeric 
values with special chataC181S insertBd to gIY8 Iha number a more 
recognizable meaning. For example. consider the InstIIuI8's 
phaW number,9196778000. 'This number Is somewhat difficult to 
read as a S1rRm of dIgIIs. But then consider • using a form !hat 
yCAlre probably used to seeing: 9191677-8000. Now 1he number is 
easy to recognize and read. 'The numeric value for Iha phone 
IMImber can be mappecllnto fils c:onIIguratIDn by providing a 
serieS of digits called 'digit seIectors". Here Is Iha PIClURE 
statement III produce Iha phone number as It has bean ~nted: 

proc format.; 
pict.ure phone other='999/999-9999'/ 
run; 

When our number 9196778000 Is formatted, the first 1hree digits 
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maldl with the filSt three digit seleCCOrs in the picture. 'Than the I 
wID be placed In the formatted value. 'The next three dlgils of our 
number wiI be mapped into 1he formatIad value, followed then by 
the dash !hat appears in the picture SlaIement 'The las! four digits 
of out number than get mapped into the formatllld value. Note 
that beCause we used OTHER above, all numeric values wiD be 
mapped using this meIhocI. 

A digit selector value of 9 means !hat a digit wiD always be 
formatted. A digit selector of 0 means that a leading zero digit will 
be formaltIId as a blank, but any other digit will be formatted. 'This 
feaII.re exists to allow for standardized columnar formatting. 
ConsIder this picture: 

proc format; 
picture nolead other='009,999.99'; 
piccure lead other='999,999.99'; 
run; 

data temp; input x 98; y=x; cards; 
1000 10000 100000 
run; 
proc print; format x lead. y nolead.; run; 

OBS 

1 
2 
3 

x 

001,000.00 
010,000.00 
100,000.00 

y 

1,000.00 
10,000.00 

100,000.00 

Tbe diflerenca in the performance of the \Wo pIctUres is that a 
leading zero wID not be _ with a 0 digit selector. You wiI need 
to dec:Ide whether leading zeroes are appropriate for your report 

CNTLINa DATA SET 

So far, all examples have bean shown using the VALUE and 
PICTURE slalemanls. You may find !hat you have data !hat 
properly IndIcaIas what the ranges and labels are supposed to be, 
but you don' want to type In all the VAWE statements yourself, 
or wrIIB a SAS IJIOFIIIIIII CIIIMIrt the filii Into a series of VALUE 
slalamanlB. As an allamatlve, you cal provide format dafinitions 
to the FORMAT procedUre by using the CNlUN- opllon. This 
option allows you III Indlcata the name of a SAS data set to 
canIIIin all1he Informallon !hat could be supplied on a VALUE 
slalamanl 'The data sat Is expecIBd to contain cer1aIn variable 
names. 'The minimum variables to appear are FMTNAME, a 
charaDlBr variable containing 1he name at the format; START, the 
value of the starting point at a range; and lABEL. the label value. 
'There should be ane obseMdIon per range per format. COOskIer 
this example: 

data cntlln; 
fmtname='demo' ; 
input 81 st.arc $ 85 end $ 

810 label $char20.; 
cards; 

low 17 child 
18 34 young adult 
35 49 adult. 
SO 64 older adult 
65 high senior 
run; 
proc format cntlin=cnt.lln; 
run; 

'ThIs wiD produce Iha same format as the ane creat8d by the 
VALUE stalamant for DEMO earlier In this tuIDrIaI. 

Nola !hat START and END are creaIBd as chaladar variables to 



allow for lI'Ie chara~r strings 'low' and 'high' to appear in Ihe 

daIS. 

SUMMARY 

Formats allow for you to present your data In a IOrm Ihat will be 

most easily recognized by lI'Ie user of your report. this allows you 

to $lOre 11'19 data In Ihe most appropriate form, knowing lI'Iat you 

can present it in many different ways wIIh many different formats. 

The lnstitU1B-suppled formats can handle many of 11'19 most 
common representations. but Ihe FORMAT procedure Is available 

to produce formats to meet yoII' customized needs. 

SAS Is a registered VadBmark of SAS InslllUI9 InC. In Ihe USA 

and oIher COImtrles. • Indleates USA registration. 
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