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The utter Simplicity of the TABULATE Procedure 

Dan Bruns, Tennessee Valley Authority, Chattanooga, TN 

Before TABULATE 

So many times when you f.rst learn some new software product, 
you simply do what you are told or can findout about it. I 
learned base SAS software the same way at a university from a 
friend. It was for some math classes and I learned to do some 
simple inputting and frequency tables and summaries using 
PROC FREQ and SUMMARY. It wasn·t until years later I discov­
ered the power of PROC TABULATE. 

If all you ever need to do is some simple cross-tabulations or 
simply print a list of summaries, PROC FREQ or MEANS or 
SUMMARY will do the job. But more often, you need to be able 
to control WHAT goes in the cross-tabulation cell and HOW it is 
printed; PROC TABU LATE gives you this control and versatility, 

In this tutorial you will see how - with very little coding - you can 
produce some simple or very complex output. The output from 
a CONTENTS procedure below is just so you know a little about 
the dataset we will be working with. 

CONTeNT!; pRQCEDtile 

--- Data Zrt Nane: ~ASDATA.CL.A$S 
Renber Type: DArI. 
En91ne: V60, 
Created: ttl4 Wl"dnesaav, Sep a, atD 
Last ftodif1ed: 11 :40 TunGIY, Feb 5. 1991 
DIU :.t TWIt: 

Obs.r •• ti Ins: 21 
V.rUblls: 5 
Indexes: D 
Obunation Len,UlI 48 
Deleted Dbs!rvations: D 
C"'"prunG: YES 
ReIse SPice: NO 

----En!line/Host Dependent Inforn.tJon----
Data Set Pale Size: 8114 
Nunber of Data Sit P'9U: 1 
Pbyslcal Nalle: Arl.O:S.DI9Z1217.SAtnATA 
Release Crel'ted~ 6.06 
Rdeas~ lISt ~dified: 6.06 
Creabd by: :;A.t"VSro, 
Last I'IoClHhd by: s:;PDEI 
:lc.Ibl!Xt~lIts: 1 
T otal Iloc:ts: Usd: 1 

--Alphilltet1c List of Variables and Attributi!s--
Yar1able Type Left Pos Fonqf: Infarnaf: Label 

, DATE Nun 8 12 DAm. NlDDV¥". Class I.'=e 
2 Loo Char 1 25 " Loca tI on 
1 NAIE eftll" 2S 0 
3 ORG Cltar , Z6 Or, 
• SCORE Nv. 8 '0 S.l Finl! Ex.n Score 

The Old Way 

The FREQ procedure is very simple and easy to use to get either 
a one-way or lYfo-way table by coding TABLE statements as be­
low. 

PROC FREQ DATA = CLASS; 
TABLES DATE; 
TABLES ORC*DATE; 

The output below shows that basically all you get is a count of 
observations and percentages. 

Class DatI' 

CUm.1atJ "t Cunulati VI' 
DATE FreqQellCY p,rcent Frequent'l Puent 

07APR 
OS .. AY 
22JUN 
120Cr 

• • , , 
18.5 
14.1 
33.3 
33.3 

5 , 
18 
27 

18.5 
33.3 
66.7 

1 .... 0 
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ORGfQr,) 

Frequenc,1 
Percent I 
Row Pet I 

TABLE OF MG IV DATE 

DATEICllSS Dlttl 

Col Pet I cnAPRI OJ""YI 22JUNI 12QCTI total 
------------:.-----+ 
Ene,." 112'1" 11 • I • 

I 3.70' 7.41 I 3.70 1 
I 12.50 I. 25.DO I 12.50 I 
I 20.00 I SD.GO I ll.ll I 

14.81 1 29.6i 
50.00 I 
.. ... 1 . 

lI,t S 1 I 1 I 4 I 4 I II 
I 3.10 I 3.10 I 1'.11 I 14.11 I 17.04 
I 10.GO I 10.08 I 40.00 I 4O.Q8 I 
I 2:0.00 I 25.08 I '~..44 f "." I ---_._-..:....------_ .. _----_. 

P.wer I 51 11 4' 11 , 
I 11.11 I 3.70 f 14.81 I 3.la I .n.n 
I 33.15 I 11.11 I 44.44 I 11.11 I 
I '0.00 I 25.00 I ".44 I H.ll I _._-------------+ 

Totd S 4 !II , 21 
18.52 14.81 5:1.1$ n.33 100.00 

The MEANS procedure is also very simple to use and gives you 
more information about YO'Jr data, i.e. MEAN and SUM, if re­
quested as below. 

PROC MEANS DATA - CLASS N NMISS MEAN SUM; 
CLASS LOC; 
VAR SCORE; 

But the output is only produoed as a simple list as below. 

AIIa1)1's{$ 'artablt : :CORE Final ex •• $cfj,rl 

LDC N OIls N "iss ..... SUo ._--------• 
• 
e 

12 .0 

5 S 

10 10 

A Better Way 

2 14.0500000 840.50CODOC 

83.9008000 419.500000'0 

o 83.2900000 812.9000800 

The TABU LATE procedure is a marriage of the FREQ and 
MEANS procedures which has produced even more powerful and 
flexible features. TABULATE makes use of the CLASS and VAR 
statements of PROC MEANS and the TABLE statement of PROC 
FREQ. The CLASS and VAR statements haven·t changed, they 
stili define which variables are used for classification(or cat­
egorization) and analysis(for statistics). The TABLE statement 
has been enhanced to allow you to specily not only what you 
want each cell to be but how to format it and label it. It has also 
been expanded to allow you to group and/or concatenate more 
than one table. Let·s look at some Simple examples. 

PROC TAlJULATE DATA = CLASS; 
CLASS ORC LOC DATE; 
VAR SCORE; 
TABLE ORG, DATE; 

The PROC statement simply identifies the dataset, and later 
you·1I see other options to control the order of the output, define 
the default format, and control the characters used to -draw' the 
box around the celiS. The CLASS and VAR statements simply 
define the variables used for classification and analysis. The 
TABLE statement specifies the table expressions used to define 
the pages, rows, and columns to be produced. The three tables 
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below show a very simple yet powerful use of TABULATE. Al­
thOugh our dataset only contains a few Observations, it could 
have contained half a million and Ihe code would not change. 

The key 10 using TABULATE are the lable expressions which 
consist of a combination of operands and operators: 

TABLE page-expression, row-expression, column-expression; 

o Operators (discuSSed later) 

• for nesting 
space tor concatenation 

o Operands 

- class variables(from CLASS slmt) or ALL 
- analysis varlableS(from VAR stmt) 
- () tor grouping 
- stat,stics keywords 

(ie N, NMISS, MEAN, STD, MIN, MAX, SUM) 
- title specification (='text') 
- format specification (F=w.d) 

When only two expressions are coded (like ORG, DATE), they 
are the row-expression and the column-expression. 

I Class Dlte I 1-----------------------------1 
I GUPR I O!ItA¥ I ZZJUN I 120CT I 
I--'------+----------·-------t 
I N I N I N I N I ,-------_._------.------.------_·-----1 

,.... , I I I I 
1----------1 I I I I 
IEilersy I 1.001 2:.001 1.001 4.001 1-----------·-----.-------_·--------_·_--------1 
'lilst S I l.aol 1.001' 4I,DOI 4.001 1--------_·_----_·----------_·_---··---1 
IPover I :S.DDI ).oDI Ii.DOI l.aol 

The above output shows that when CLASS variables are used, 
TABULATE will give you a count(N) by default. 

TABLE ORG, SCORE; 

I I Fln.l Exlll I 
I I :corr I 
I 1------1 
I I SUI! I 1-----------1 
,''', I I 1-------1 I 
I Ener!IY I 530.401. 1---------_·_·--·---1 
'Jllslt S I 12'5.601 1------_·------1 
IPover I 1:56. '0 I 

The above output shows that when VAR variables are used, 
TABULATE will give you a total(SUM) of that variable by default 

TABLE LOC, ORG, DATE; 
Location .. 

I Class Date I 1---------------------1 
I 01APR I 03IUY I 22JUN I lZOCT I 1----.... __ ·------------------1 
I N I N I N I N I 

1----------·-------+----·------------1 
IDr, I I I I I 1--------1 I I I I 
IEnel',Y I 1.001 1.1IO( 1.001 l.DDI 1----------+----------+----_·-----1 
Uist S I 1.001 .1 _I 1.001 1----------------+----------_·-----1 
IPover I 1.001 1.011 1.001 1.001 

5t5UCi -'1 FROcttDINCi5 
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Locltion B ------------
I I a.,: Date I 
I 1------ I 
I I 07APR I OIMV I 120CT I 
I 1----------_·-----1 
I I N I • I • I ,.------------_._---.----, 
I .... I I I I 1--------1 I I I 
IEner!!lv I .1 1,001 1.0', 1------·_------- ----I 
I .. t S I .1 1.001 .1 1---- , ·-----1 
IPower I 2.0" .1 -I - .-

Locatioll c: ----_._-
I I Clus Date I 
I I I 
I I Z2J,.. I 120CT I 
I 1- ----I 
I I • I • I 1------·_-------1 
lOr, I I I 1------1 I I 
I..,t S I 4.001 3.001 ,·------.. _---...:....----1 
IPolller I S.ool .1 ---------------------

The above outputs show the resUlts of using a page-expression. 

Formatting 

The above examples show a very simple use of tables, and il all 
you needed was the numbers to plug In some report for your 
boss, this would suffice. But I have found that sometimes these 
tables go beyond your eyes or you n~ to make the cells 
smaller/or larger). As you can see, the default format tor the 
cells is 12.2, but you can control the size of each ~II by attach­
ing a format specification to the variable in the table expression. 

TABLE ORG, DATE*(~·F=6.0); 

I 1 ellSS .. te I 
I ,.-----------, 
I 1071PR I"MY I2:2.JUN- !lUCT I I 1---------1 
I I • I. I • I " I 1----------------1 
lor. I I I I I 1---------1 I I I I 
IEner,y I 11 21 11 41 1--------------------1 lOot S I \I 11 .. 41' 1-----------------1 
IPolltr I 31 11 41 It 

You could also specify FORMAT=6.0 as an option on the PROC 
statement, but that changes the default for all cells. By using the 
FORMAT=(or F=) In the table expression you can control the 
format of individual rows or columns based on which variable 
you attach it to. 

Nesting 

Nesting is performed by coding an asterisk (') between the vari· 
abies you want to break·down even further. Here is an example 
of nesting columns. 

TABLE ORG, DATE*LOC*(N*F=3.0); 

Notice the use of parenthesiS to aid in clarification. Later they 
are also used to group expressions just like in arithmetic. 



I ClasS. a.te I 1---------------1 
I G7APR I D.lMY I 22JUN I I 
I-----~---I :2ocr I 
lLcacat:i- JLocaU-ILoeati-I------1 
J on I on I 01'11 I Locatio. 1 1--------------------1 
1~IBIAlaIAlcl .. ,JICI 1-----------------0----1 

I INIHINIHININI"IHIN' 1------------------_0
_

0 _-------1 
lor, I I I I I I I I I I 
1---------1 I I I I I I I I I 
IEners" I 11 .1 11 11 11 .1 II 11 .1 
1--------+--+--+----+---_·_-_·-----1 
IJII,t sill .1 .1 11 .1 41 11 .1 II 
1----------+-+-_ .. _--+-------1 
"her I II 2\ 11 .1 11 31 11 .1 .1 

Notice how TABULATE split the "Location" label beCause it was 
too long to fit over its nested column. TABULATE makes no at­
tempt to hyphenate it correctly; It simply puts as much as it can 
on the first line, inserts a hyphen, and continues on the next line. 
The best way to control the splitting is to use labels with blanks 
where you want it split since it will split at a blank, the same way 
the PRINT procedure does. 

Now by simply moving the nesting to the row expression you 
have changed the whole look of the table. 

TABLE ORG"DATE, LOC*(N*F=300ll 

I I Location 1 
I 1----1 
I I A I B I C I 
I 1-------1 
I I N 1 N I N I 1--------------0---1 
lor, I Class 1 f I I 
1--IDoh I I I I 
IEfttrs" 1----' I I I 
I - 107AP. I 11 .1 .1 I 1------------1 
I 10SilAY I 11 11 .1 
I 1---------1 

) I22JUH I II .1 .1 
I 1----+---+-1 
I I1Z0CT I II 11 .1 
1----+----+---1 
IlIst S 107APR 1 11 _I .1 
I 1----------1 
I IOSJIIAV 1 _I 11 .1 I 1--------1 
1 122JUN I .1 .1 41 
I 1----------------1 
I 1120tT I II 01 31 
1-----------------1 
IPower I07APR I 11 21 .1 
I 1-----------1 
1 I0311AY I 11 .1 .1 
I 1---------1 
I I22JUN I 11 .1 " 
I 1-------------1 
I I12DCT I 11 .1 .1 

You'll notice that TABULATE uses the same amount of space to 
label the rows, reguardless of the leV$ls of nesting. The above 
output is alright In this case, but could get very narrow with an­
other level of nesting. .The default amount of space is 1/4 of the 
Iinesize(LS= option), but can be specified with the RTS= table 
option as below. The RTS space will be divided equally among 
the levels of nesting. 

TABLE ORG-DATE, LOC*(:-I*F=3.0)/ RTS=20; 

As with most base SAS software statements used in 
procedures(i.e. PLOT and CHART), you can follow the table re­
quest with a slash followed by table options. We'll see more of 
these options later, 
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I LocaUon I 1---1 
I • I B I C I 1---0 -1 

I I N I N I N I 
1--------_·-------1 
lor, IClass I I 1 I 
1-----IDatl I I 1 I 
IEn.rsv 1-----1 I I I 
I 1D1AP~ I II .1 .1 I 1--------1 
I IO:SIllAV I 11 11 .1 
I 1---------1 
I 122.1'" I II .1 ,I I 1-----------1 
I I120CT lUll ,I 
1 .. ---.. ----1 
"1st s 101AP1. I 11 .1 .1 I 1----------1 
I I .... ' I ,I II ,I I 1------0-1 
I I22Jl.Ii I ~I .1 41 
I 1-------1 
I 1l2OCT I II ,I 31 1---------1 
fPGwtr I07APR I II 2"1 .1 
I 1-----------1 
I IIl"V I II ,I 01 I 1-------0-1 
I I2ZJUH I 11 .1 Sf 
I 1---------1 
I mOCT I 11 ,I ,I 

Concatenation 
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Concatenation is like putting tables side-by-side or stacked on 
top of each other. By simply using a blank between the vari­
ables you get tables for each variable concatenated from left-to­
right or top-to-bottom. 

TABLE ORe DATE, LOC"(N"F=3.0); 

I Locatiolll 1 1-----1 
IAIBICI 1--------1 

I I MIN I N 1 
1-------------1 
lar, I I I I 1----------1 I I I 
lEl'lersv I " 21 .. I 1------------1 ,..,t S I 21 11 n 
1-----------1 
IPovV' I 4t1 21 II 
1----------·-1 
'IC1.sS Date I I I I 1----------1 I I I 
101AP. I 51 Zl .1 1-----------1 
lotRAY 1 21 :1 .1 
1-------------1 
122JUN I 21 .1 71 
1---------1 
1l2DCT I 51 II 31 

The above output shows the results of concatenating in the row 
expression; basically stacked tables. 

TABLE ORG, (LOC DATE)*(N*F=3.0); 

I I I tllss Datt I 
I I Location 1-------1 
I 1------II7-IOi-IZ2-112-1 
I I • I B I C IAPRI"'IJUIIIOCTI 
I 1--+----·---·-1 
I IM'KINI"t.,MIN! 
1-- ------------0--1 
I.... I I I I I I I I 
1---------1 I I I I I I I 
I EnerS)' 1 61 21 .1 J 1 ZI II 41 
I--~------------"'----+-I 
lOot S I 21 11 11 11 11 41 41 1--------------------1 
IPoIIII!'r I 41 21 SI II 11 41 11 

The above output shOws the results of concatenating in the col­
umn expression; basically side-by-side tables. 
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TABLE ORG, (LOC*N*F=2.0 DATE*N*F = 6.0) i 

ILouUonl ClISS Date I 
1-------------------� 
IA 18 IC 107"R 10WY I22J"" I:ZOCT I 
I-~------------------I 

I IN IN IN I " I N I N I N I 1---------_·_-·_-----------------1 
lOr, I I I I I I 
1------1 I I I I I 
tEnergy I 61 21.1 11 21 11 41 1---------·-... -_ ... _--_ .. _---........ ----1 
I"". Itlll71 11 11 <I 41 1--------.. -·--·_---_·_-----------1 
IPOfIIer 14121 II 31 11 " 11 

This output shows the results of concatenating In the column ex­
pression and specifying which statlstic(N) and how to format 
it(F=) for each column. 

Statistics 

TABULATE gives you the same statistics as the MEANS and 
SUMMARY procedures, plus two new ones: PCTN and PCTSUM. 
With the f1exability of TABULATE you can now specify what sta­
tistic you want where and how. One requirement is you can only 
perform statistics on analysis variables (from the VAR state­
ment). which only makes sense. You've aleady seen this in 
some earlier examples where you nest (or attach) the statistic to 
either a row or column table expression. Here are some exam­
ples. 

TABLE ORG, SCORE"MEAN; 

I I Find Ex •• I 
I I :Core I 
I 1-------1 
I I NEAN I 1------------------1 
lOr, I I 1--------1 I 
IEneny r 88.401 
1----------------1 
I"" • I ".561 1-------- -I 
IPower I 11.88 r 

This is the mean of the scores for each organization. Remember 
the default statistic is SUM if not specified. 

TABLE ORG, SCORE"(N MEAN MAX PCTN); 

I I Finll Ex.1t Seore 
I 1--------------------· 
I I N I "EAN I flAX PCTN 1-------------------------·--------... ---1 
10... I I I I I 
1-----------1 I I I I 
IEnerlV I '.001 88.401 100.001 24 •• " 1----------------------------_ .. -----1 
"lit $ I 10.001 82.5'1 ".401 40.0.1 1-----------------------------------1 
IPower" I '.001 11.tt' ".101 36.001 

Notice here that by grouping with parenthesis you can get more 
than one statistic for a given variable. The way to look at nest­
ing a group is like the distributive law of mathematics. Whatever 
is outside the parenthesis is distributed to each item inside the 
parentheSiS. Thus you could code the above expression as: 

TABLE ORG, SCORE'N SCORE'MEAN 
SCORE"MAX SCORE"PCTN; 

But that seems a little mUCh. 
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TABLE ORC, SCORE*(N :\olEAN MAX PCTN)*F=S_I ; 

I I Flna:' Ex.rI kore ,. I 1-----------1 
I I • loW I IWC IPCT" I 1------ --------1 
lOr, I I I I 
1-----1 I I I I 
1 Entr",v I '.0188 .. 41100.8' 24.81 1-------.. ------+----1 
IftSt S I 10.0182.'1 ".'140.01 
1-------- ----I 
IPowl" I '.01 81.9' ".11 3'.0' 

Here you see hOW to nest (or attach) a format to a group. The 
same distributive principle applies as earlier. The PCTN statistic 
you've seen In the last couple examples is a percentage of ~ 
certain number of observations. By default it computes the per­
centage based on the total number of observations. This can be 
specified as you'lI see later. 

TABLE ORC*(N MEAN MAX PCTN), SCORE; 

I I Fin.al Exlln I 
I I Score I 
1------------1 
lOr. I I I 
1----------1 I 
IEner",v IN I '.001 

I---~-----I 

1_ I 88.'01 
1-----------1 
I'" I 100.001 
1--------------1 

I IPeTN I 24.001 1----------------1 
IlISt S IN, I 10.001 I 1-------------1 
I IREAII I 12.561 
I 1-----------1 
I IIWC I ".401 
I 1'-----------1 
I ,pelN I ".00' 1----------------1 
IPowr" IN I 9.001 
I 1----------· I 
I IIEAN I 81 •• 8. 
I 1------1 
I IflAX I ".101 
I 1--------1 
I IPCT" I S'.OOI 

Here again you can change the look of the table by simply mov­
ing the grouping to the row expression. Notice the statistics are 
not of ORG but simple specify in which dimension·to put them. 

Here are few more examples and their totally different looking 
outputs by simply changing where and how the variables are 
coded. 

TABLE ORC, LOC*SCORE"(N MEAN)*F~5.1; 

I Location 1--------_· 
I • I B I· C I 
1----------------1 
IFinil Exalt IFin.l Ex •• IFlnal EX,. I 
I SCore'· 1 ScOI"t' I Seot't' 1 1----------_ .. -----1 
I N IREAN I N IItEAM I N IREAM I 

1-------+-------------------1 
lOr, I I I I I 1 I 
I I I I I I I I 
lelte..,,, 1 4.81 84.41 2.01 ".41 .1 .1 1--------_·_-_ .. _-----+--+--1 
I",' S I 2.01 7UI 1.01 85.41 7.01 ".11 1---------.... - .. -----·-----1 
IPover I '.01 89 •• 1 % .. Ol 70.71 3.01 79.8' 

Here you see a column for the count(N) and mean of SCORE for 
each location. 



TABLE ORG*LOC, SCORE-IN MEAN MAX PCTN)*F-S.I; 

I I Fh,l ex." ~eorl! I I 1------------1 
I I • IIEAH 1 IW( IPCTH 1 1---------------------1 
lOr, ILocaU-1 I I I I 1-----10. 1 I 1 1 I 
I E"~r,y 1-.. -- t I I I I 
I 14 I 1IIi.81 I'.lil '~.Ol 16.01 
1 1----- --------1 
I IB I Z.OI ",41100.01 a.OI 1------_· .. _----·----1 
'!lISt $ IA I Z..cl n.41 ".41 8.01 
1 1------------1 
I II I 1.1' 1S.41 1S.41 4.01 
I 1-----------------1 
I Ie I '.0' 14.11 98.31 28.01 )----+----·--·---------1 
IPower 14 I 4 .. 01 19.01 .9,11 16.01 
I 1------------------1 
I II I Z.OI 70.11 ,0.01 '.01 
I I-------.. --~---I 
I Ie I J.OI 7't.81 9S.6' 12.01 

Here are the same numbers from the previous output. Location 
was simply moved from the column expression to the row ex­
pression. 

TABLE ORG LOC, SCORE*('" MEAN MAX PCTN)*F=S.I; 

I fill'.l Ex." IOcGr! I 1-----------1 
I I Jf IIEAN I IltAX IPCrN I 1-----------------------1 
lOr, I I I I I 
1---------1 1 1 1 1 
I Ener,v I ',Oil 11.41100.01 24.01 
1------------------------1 
IPI,t: I 10.0.112.61 ".41 40.01 1---------------------1 
IPGver I ,-,I 11." ",U $6.01 1------------------------1 
ILocation I I I I I 1--------1 1 1 1 1 
,.. I 10 •• ' 84.01 ",41 40.01 1------------------1 
II I 5.01 13."100.01 20.01 1-------------------1 
Ie I 11.01 0.:3:1 ".SI 40.01 

Here are two tables in one: the N, MEAN. MAX, and PCTN sta­
tistics in the column expression allows you to use the row ex­
pression to see a summary by two different variables (ORG and 
LOC) in one table. 

TABLE ORG ALL, (LOC ALL)*SCORE*(N MEAN)*F=5.1; 

I Lec'lItloft I 
1----- --I 
IAII CIAll 
1------ I 
IFinal !xa .. IFillll Ex" IFfnal Exa .. IFinal En .. I 
! Score I Score I $Core- 1 S~rt I 1------------ -------------1 
! N IflEA" I • I~N I H IflEAH I N INEAN I 1---... ----_·_--... _------_·_---· ... _-·----1 

IDrs 1 I I I 1------1 1 I 1 I 1 1 1 1 
I Ener,y 1 4.01 "'.41 2.01 ".41 .1 .1 6.011'.41 1--------------·_------1 
IR,t s I 2.0' n.lil :.01 as.41 7.01 84.81 10.01 82.61 
1----------·-----------------1 
IPover I 4.0189.01 t..oll0.71 :1.01 ".81 9.0181." 1--------_·_-·_--·--' -------,,--.. ·--______ 1 
I ALl I 10.01 84.01 S.OII1." la.al 83.31 25.01 $l.11 

What in the world happened in this last example? There's no 
variable named ALL in the dataset? That's right but ALL is kind 
of like a builtin variable that can be specified to accumulate 
totals for the entire rowand/or column. In the above example it 
was used in the row expression to produce a set of totals after 
the ORG rows. If you placed it before the ORG variable (i.e. ALL 
ORG) you would get the totals as the first row of the table. The 
use of ALL in the column expression caused it to produce a col­
umn after the LOC columns. Also notice since it was grouped 
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with LOC and then nested, the column contains the totals for all 
locations using the same statistics (there's that distributive law 
again). 

You may not be able to tell from this example. but TABULATE 
computes true statistics (I.e. MEAN above). That means it DOES 
NOT add-Up the means from the tables and then divide by the 
number of tables entries; it accumulates each observations value 
and divides by the number of observations. 

Titles and Labels 

You have seen that to have TABULATE put descriptive title or 
labels for the variables you simply need to assign meaningful 
labels to them. You can either do this in earlier steps that create 
the dataset or with a LABEL statement in the PROC step. But 
what about the statistics and ALL? Simply attach a descriptive 
label to ANY variable or statistic right in the TABLE statement. 
Follow it with an equals sign( =) and a quoted label ('ThiS is a 
Label') just like you do in a LABEL statement. Or if you want to 
use a certain label for every use of the statistic, use the 
KEYLABEL statement which looks exactly like the LABEL state­
ment except you use statistic's name instead of a variable name. 
Here is an example of doing both. 

TABLE 
ORG ALL, 
(LOe ALL~'Row Totals') 

·SCORE·(N MEAN)*F=S.I 
, BOX = 'SESUG'; 

KEYI,ABEL 
N-'Count' 
MEAN - 'Mean' 
ALL = 'Tolal' ; 

lse:ua I l~e.tion I I 1-----------------1 
I I A I B , C IRo,. lotalS I 1 1-------------------'----1 
I IFinal Ex.n IFinil Exan IFinal Ex ... IFinal eta" I 
I I Score I Score I Score J :SCore t 
1 1---------------------1 
I tCountl"e8ft ICountllinn ICollntlho.~ ICDUfttlAl!an I 1-------_·_--------_·--------·--1 
lOr, I 
1-----1 1 I 1 1 
IEnl!rty I 4.01 *'.'1 2.0196.4' .1 .1 '.01 n.4-1 1------------------------------------1 
IIIst s I 2.01 73." l.OrIS.'! 7.011'.81 IO.OIIZ.'1 
I------~-------------------------------I 
IPover I '.01 ".01 Z.O, 70.71 S.OI 19.81 '.0111.91 1-------_·_-.. -------------------1 
lToUl I la.al 14.0' 5.01 1'.9, 10.01 U.SI 25.0113 .. 71 

The above example has another tables option Specified (BOX = ) 
that specifies what to put in the upper-left corner box 01 the ta­
ble. 

In the following example we added the MISSING and NOSEPS 
options to the PROC statement to have TABULATE treat missing 
values as a valid category (which it does not do by default) and 
remove the separation lines between the rows. I also specified 
some table options: BOX=SCORE to label the upper-left box 
with the SCORE variable's label; and MISSTEXT = 'None' to label 
missing values in the tables with the text 'None' instead of the 
standard period. , 

PROCTABVLATE DATA-CLASS MISSING NOSEPS; 
CLASS ORG LOe DATE; 
VAR SCORE; 

1* TITLES & LABELS -, 
TABLE 

ORG ALL='-Totals-', 
(LOe ALL = 'Row Totals') 

*(SCORE*MEAN=' '·F=S.l) 
, BOX-SCORE ROW=FLOAT MISSTEXT=~one'; 
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IFinal Exlll I Loution I Rov I 
ISCore: 1------ITota-1 
I IAlalcllsl I 1----------1 
I ,FJrtillIFlnalIFlnalfFln.ll 
I tExan l£Un IEx.n fEun I 
I IScortlSCortlScorel:Corel 
1-------------------1 
I.... I I I I I 
IEnar9Y I 84.41 ".41 None I 88.41 
IlI!t S I n.<1 85.<1 ".81 82.61 
,Polfer I 89.01 70.71 7'.81 81." 
1- ToUls - J 14.01 83.9' 83.31 83.71 

Notice that since the MEAN label was blank and the 
ROW = FLOAT was specified, that no space was wasted for it. 

Now as one final farewell to labeling, a table that doesn't look 
like a table. 

PROC TABULATE DATA=CL\SS MISSI:-JG NOSEPS 
FORMCIIAR-' '; 

CLASS ORG LOC DATE; 
VAR SCORE; 
TABLE 

ORG ALL-'- T.tals -', 
(LOC ALL-'R.w Totals,) 

*(SCORE-' '*MEAN=' '*F=6.1) . 
I BOX-SCORE ROW=FLOAT MISSTEXT=':'ione'; 

Find EnD 
Score 

• ••• 
Totals 

Dr, 
EnerSY .... 96.4 Hone .8.4 
lI,t : 13.4 85.4 ".8 OZ., 
Power 89.0 70.1 19.8 81.' 
-- Totals -- .... 83.' 81.S *3.7 

By simply adding the FORMCHAR= option to the PROC state­
ment and specifying 16 blanks, you remove all the lines from 
around the table. If you have access to a laser printer you can 
also use characters that form -solid- lines around your table. 

Subtotalling 

Subtotalling is probably not a beginning tutorial topic, but here is 
an example anyway. 

TABLE 
ORG*(LOC ALL-'Lee Subtotal') ALL = 'Org TotaY, 
SCORE = 'Average Final Exam Score'*MEAN-' '*F-6.1 
I RTS - 25 BOX - SCORE 

ROW=FLOAT MISSTEXT='None'; 

IFinal Exall Scon IAvera-1 
I I !Ie I 
I IFinal I 
I I fnll I 
I IScore I 
1--------------1 
lOr! Lociltion I 
IEner9W A 84.41 
I B 96,.41 
I Loe I 
I Subhtal IS.4' 
'''st S Loc.Uon I 
I A n.41 
I I 15.41 
I C .'.81 
I Loe I 
I :Oubtotll 12.61 
IPolier Location I 
I • .. •• 1 
I B 70.11 
I e ".81 
I Lot I 
I SUbtotal 81..9' 
lor, Total 83.71 
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The only real trick is the nesting of ALL in the row expression. 

Percentages 

Percentages is probably not a beginning tutorial topic either, but 
let's look at a few simple examples. In its simpliskt form the· 
PCTN or PCTSUM is just another statistic like N or MEAN you 
can request. 

PROCTABULATE DATAaCLASS FORMAT = 6.1 ; 
CLASS ORG LOC DATE; 
VAR SCORE; 
TABLE ORG, (LOC ALL)*(N*F-3.0 PCTN); 

I Location I 
1------------1 
I • I tie I ALl. 
1-------------1 
I N I PCTN I N I PCTtI I N I PCTN I N I peTM I 

1----------_·_----------_·_--_·_-+-----1 
lOr! I I I I I I I I 
1-----------1 I I I I I I I I 
IEner9Y 1 " 22.21 21 1.".1 .1 81 2'.'1 1-----------_·_----_·_----_·_-_·_-_·-----1 
1I'I,t s I 21 7.41 11 :S.11 71 25.91 101 37.01 
I---------------------~--------I 
IPover I iii l4.il 21 1.41 31 11.11 91 IS.ll 

Unless specified the percentage is computed based on all the 
observations in the dataset. Notice that the PCTN under the ALL 
column does not addup to 100 due to rounding • 

To specify how the percentage is computed you simply attach a 
denominator specification to PCTN or PCTSUM using the ine­
quality signs less-than « ) and greater-than( ». The real trick 
to understanding how the denominator specification works is to 
remember you are telling TABULATE what the denominator is to 
divide into the celi N or SUM value. 

TABLE ORG, (LOC ALL)*(N*F=3.0 PCTN<ORG>); 

I I Lee. tion I 
I 1---------------1 
I I' It Ie IAUI 
I I----~--·---------I 
t INIPCTNINIPCTNINIPCTNINIPCTNI 1-----------_0_--------1 
lOr, I I I I I I I I r 
1-------------1 I I I I I I I I 
IEneru I " 50.01 21 40.01.1 .1 81 29,61 
1-----------·----+---+--------1 
I~,t s I 21 16,71 11 20.01 71 70.01 101 n.'1 
1------------+--+--_·_--+ ... --+-------1 
IPo~r I 41 n.sl 21 40.01 il '0.01 " U.SI 

The above example shows the row expression in the denomina­
tor specification. Notice that none of the counts(N) have changed 
but the PCTN values have because the denominator has changed 
from the entire dataset (27 observations) to all the observations 
for ORG within that locations value. Observe that since PCTN is 
nested in LOC that the denominator specification is saying to di­
vide each cell under that location by the total of observations 
that are in that location. So why do you specify the rc:m ex­
pression? Because that is simply telling TABULATE which.num­
ber of observations to total. So, in the above example, we see 
that location A cells are divided by 12, the total of all the ORG 
observations in that location. For. location B we see each cell is 
divided by 5, the total oi.all the ORG observations ·in t~at lo­
cation. And for location C we see each cell is divided by 10, the 
total of all the ORG observations in that location. 

Here is a handy rule~f-thumb: 

To get percentages by column, use the row expression; and 
to get percentages by row, use the column expression. 



TABLE ORG, (LOC ALL)"(N"F - 3.0 PCTN < LOC ALL>); 

I LOCition I I 1·---------------------1 I 1'18 Ie I ALL I 1-----·_----------------------1 
I INIPClHINIPCTNINIPCTNINIPClNI 1---------------_·_----------------.. -----1 
I.... I I I I I I I I I 1------------1 I I I I I I I I 
IEner,v I 61 75.01 21 25.01.1 .1 all0a.ol 1-------------_·_----·-------_ .. ----------1 
IR9t s t 21 20.01 11 10.01 11 70.01 101 100.01 1---------.. ---_·_-----·-----------.. ---1 
IPow«r 1 4, 44.41 21 22.21 31 13.11 "100.01 

Notice in the abOve example that the entire column expression is 
coded as the denominator specification. If you don't. strange 
results of even errors can occur. 

TABLE ORG, 
(LOC ALL)'SCORE* 

(SUM"F=5_1 PCTSUM<LOC ALL>); 

I location I 1---------------------1 
II. II Ie tALL I 1--------------------------------·----------1 
I Final Exalt I Final ElC8ft I Fina: Eu" I Final Exan I 
I Store I :c:ore f S.core I Store I 1--------------·----------·--------1 

I I :til IPCTSUIII! SIJIII IPCTSUIIII SUIII lPCTUI SU" ,peTSUlt, 1--... ----------_ .. _---·-----------.. -------·---------1 
lOr, I I I I I I I I I 1-----------1 I I I I I I I I 
tEner,v 11S7.i' '3.11192.&1 1&.3' .. I .1530.41100.01 
I------------·--------~-·----.. ----·----------I 
I",t s 114'.1'1 11'.8' 85.41 10.315".501 71.91125.61 10G.ol 1-----------------------_·_--_·_--------·-----·-----1 
IPovtr 1356.21 48.31141.31 19.21239.41 32.51736.9' 100.0' 

This example is just to show that the PCTSUM works in the 
same way, (The summing of exams scores doesn't seem to 
make much sense, but It is the 'only numeric variable in the'da­
taset,) 

In Summary 

You have seen several reasons to use PROC TABU LATE over 
other methods: 

o displays statistics in hierarchical tables 

o provides a concise and powerful control language 

o provides a greater degree of flexibility and complexity 
in classification hierarchies than MEANS, FREQ, 
or SUMMARY 

o provides a very flexible mechanism for titling and formatting 

The base SAS statements required are: 

o PROC TABULATE DATA=sasdataset options; 
options: MISSING NOSEPS FORMAT= 

ORDER= FORMCHAR= 
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o CLASS variables; 
classification variables: character or numeric 

o VAR variables; 
analysis variables: numeric only 

o KEYLABEL keyword = 'text'; 

o TABLE page-expresslon, 
row-expression, 
cOlumn-expression 
I options; 

o Others used: LABEL, FORMAT, BV, TITLEn 

The key to using TABULATE Is the table expresSion, which con­
sists of a combination of operators and operands: 

o Operators 

• for nesti ng 
space for concatenation 

o Operands 

class variables(from CLASS stmt) and ALL 
, analysis variables(from VAR stmt) 
() for grouping 
statistiCS keywords 
title specification( = 'text·) 
format specification(F =w,d) 

o Standard statistics names from MEANS or SUMMARY 

N. NMISS, MEAN, STD, MIN, MAX, SUM, etc. 
Plus two new ones: PCTN and PCTSUM 
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