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Before TABULATE 

So many Umes when you first learn SOme new software product. 
you sImply dO wnat you are told or can lindout about it. I learned 
base SAS software the same way at a universIty Irom a Iriend. II 
was lor some matn Classes and I learned to do was some SImple 
Inputlng ana Irequency tables and summaries uSIng PROC FREQ 
and SUMMARY. It wasn't until years tater I dIscovered the power 
ot PROC TABULATE. 

If all you ever need to do IS some Simple cross-tabulations or 
simply print a list ot summaries, PROC FREQ or MEANS or SUM­
MARY will do the lob. But more often. you need to be able to 
contrOl WHAT goes in the cross-tabulation cell and HOW It is 
prmted; PROC TABULATE gIves you thIS control and versatIlIty. 

In thiS tutonal you Will see how • with very little cachng • you can 
produce some Simple or very complex output The output from a 
CONTENTS prOCe<3ure below IS just so youknaw a i1ttle aDDut the 
dataset we Will be working with. 

CONTENTS PROCEDURE 

Data Set Haiti!!: SASDATA.a.ASS 
HeJIIDe,. Type: DATA 
[",1ne: ViC, 
Created: 9:1" Wednesday. Se_ l~. 1"0 
Last ModlfhCl: ll:IiOO Tundav. Feb S. 1"1 
Data Set TVDe: 

DlIset"vaUons: 
Varlable'l:o: 
IndelClts: 
DDSe,.".Uon len,t ... : 
Deleted O!)serwatlons: 
Co_pressed: 
Reuse Space: 

--E:n,lne/Ho'St De4llendent Infor.at1.on---
D4IU Set P.,e SIz.e: 870' 
H.-Der of Data Set POIses: 1 
Pf'lyshal. HalH: ATX.D$$.DS'ZIZ17.SASOATA 
Release Cre.ted: '.06 
Reluse Lut MocUfhd: '.0' 
Created lily; SA$VSTO' 
Last "od1f1ed lily: sSPDEB 
SUbextentSt I 
Total Blocks USed: 1 

---Alphaltu:ttc List of VarlaDles and Attrtbutu---
Ya,.table TVpe Len PO$ For.at Ift,.,. .. at Label ------• DLTE: Hu. B .. DATES. """""",. Class D .. te 

2 LOC Char I •• L.ocatton 
I IWIE Char 2. • 1 CIRG enar , Z, Or, 
S SCORE Hu. B •• S.I Find Ex •• S 

Tbe Old Way 

The FREQ procedure is very simple and easy to use to get eIther 
a one-way or two-way table by 000109 TABLE statements as be­
low. 

PROC FREQ DATA~CLASS; 

TABLES DATE; 
TABLES ORCS"DATE; 

The output belOW shOWS tMt basically all you get IS a count 01 
Observations and percentages. 

Class Date 

CUllUlaUve Cu.uUUve 
DATE Frequencv Percent Fre"ueftcy Percel'lt 

.7APR • 18.S • 18.5 ._V • '''.8 • U.I 
2ZJI.JoI • 3.1.1 18 ".1 
120CT • 11.1 21 lOD.O 
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DRG(Or,J 

FreoCluel"lCyt 
Percent I 
Row Pet I 

TA8I.E OF ORG BV DATE 

DATE(Chss D.te) 

Col Pet I 07APRI OSMAvl 22JUNI IZOCTI 

Power 

I Z I • I 
S.70 1 14.81 I 

IZ.50 I 50.00 I 
11.11 I 44."" I 

S.70 I 7.41 I 
12'.50 I 25.00 I 
20.00 I 50.00 I 

I I 
3.70 I 

10.00 1 
20.00 I 

• I 
11.11 I 
31.3S I 
'0.00 I 

" I " I :::.70 I 14.81 I 14.81 I 
10.00 I 40.00 I '0.00 I 
25.00 I 44.44 I "4.";" I 

I • I 
3.70 I 14.81 I 

n.ll I ('4.44 I 
:!5.00 I (,4 •• " I 

I I 
S.70 I 

11.11 I 
ll.ll I 

Toul 

I. 
H.04 

• $l.SS 

rotal S 
18.52 

• 
1".81 • lS.SS 

, Z7 
3!.U IDo.aD 

The MEANS procedure is also very SImple to use and gIves you 
more '"tomatlon about your data, i.e. MEAN and SUM. it re­
queste<3 as below. 

PROCMEANS DATA-CLASS N NMISS MEAN SliM; 
CLASS LOC; 
VAR SCORE; 

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

LOC N Obs N .... 1ss Suo 

• 12 JO • 84. 0500000 ... 0. SOOOOOO 

• S • o as.naaooa 41'.5000000. 

c 10 10 

A Better Way 

The TABULATE procedure is a marriage 01 the FREQ and MEANS 
procedures which has prodUCed even more powerful and fleXible 
teatures. TABUlATE makes use 0: the CLASS and VAR state­
ments 01 PROC MEANS and the TABLE statement of PROC FREQ. 
The CLASS and VAR statements haven1 changed, they sbll define 
which variables are used for classification(or catagorizalion) and 
analysis(for statibcs). The TABLE statement has been enhanced 
to allow you to specify not only what you want each cell 10 be but 
how to larmat it and label it. It has also been expaneo 10 allow 
you to group andlor concatenate more than one table. Let's look 
at some simple examples. 

PROCTABULATE DATAaCLASS; 
CLASS ORG LOC DATE; 
VAR SCORE; 
TABLE ORG, DATE; 

The PROC statement simply identifies the dataset. and tater you'll 
see other options to control to order 01 the output, define the de­
lault fOrmal, and control the characters used to 'draw'the boX 
around the cells. The CLASS and VAR statements simply define 
the variables used lor classification and analysis. The TABLE 
statement specifies the table expressions used to define the 
pages, rows, and cOlumns to be produced. The three tables 
produced show a very simple yet powerful use ot TABULATE.. Al­
thOUgh our dataset only contains a tew observations, it COUld have 
contained hall a million and the code WOUld not change. 



:--------------:~~~~=~~~~=~~::=~~~~~~:~~~=~~~~~=~~=~~~~~~j 
I 1 01APR 1 CUHAV I ;:ZJUN I 120CT j 1 1------------·------------.. ----------.--------
1 I N I N I N I N 1-----------.-----------.--.. ------.------------------
10,.., 1 I I I 
1-------------1 I I I 

: ::~:~--------!-----~~~!-.. ------:.:~~ !-------~:~~ !------~ . 
IM,t S I 1.0111 1.001 ".COI ,. 1--------------_·_-----------------_·_--------------
IPowel" I 1.001 1.001 ... 001 1. --------------------------------------------------

The abOve OUlpUI ShOWS that when CLASS variables are used, 
TABULATE w,1I give you a count(Nl by default. 

TABLE ORG, SCORE; 

I I F1nal ExaM 
I I Score I 
I 1--------1 
I I $.... 1 ,----------------. 
I~, I I 
1--------1 I 
IEner,v 1 5.50.'01 
1----------------1 
I",t S 1 8~5.6D1 1-----------·--------, 
IPove" 1 1a.tol 

The aoove output shows Ihal when VAR variables are USed, TAB­
ULATE w,1I g,ve you a 10tal(SUMl Of that varoaOle by default. 

TABLE LOC,ORG,DAT~ 

~!:~:~:-~----------------.. ----------._-----------
I Cl41ss Date 1------------------------
I 07APR I UMV I ZZ.J.... I 120CT 1-------.. ---------- -----

1 I N I N I N I N 
1----------·--------------------------
10,., I 1 I I 
1-----------1 1 I .' 
IEner,v I 1.001 1.001 1.£101 1. 1--------------------------------
IH,t S I 1.001 .1 .1 1. 1-----------------------·------_·_--------
,Power I 1.001 1.001 1.00' 1. 

~ocat1on B ---------------------
1 I Cl_ss Dab I 
I 1-----------·-·------1 
I I 01APa I OSMAV I l%OCT I I 1------------- 1 
I t... 1 N • N I 
,----- 1 
IOrs 1 I I I 1-------1 til 
I Enersv t .1 1.001 I.aat 1-------------....;.-----, 
I",t s I .1 1.00' .1 , , 
IPower 2.001 .1 .1 

Location C 

1 Cliss D.te I 
1 1 
I 22..1IM JtOCT I 
1 t 
• N M' 
t ----'1 
t~. I t t------ , t '"!It S C.D" S.oal t--------· __________ · ______ I 
'Pover 1.DDI.1 

The abOve output shows the results of a page dimension. 

Formatting 

The abOve examples show a very simple use of tables, and if all 
you needed was me numbers to plug in some report for your 
bOSS, this would suffice. But I have found that sometimes these 
lables go beyond your eyes or you need to make the cells 
smaller(or larger). As you can see, the defaufl format for the cells 
is 12.2, but you can control the size of eaCh cell by attaching a 
formal spec,fication to the variable in Ihe table expression. 

TABLE ORG,DATE*(N*f=6.0); 
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I Clas.s D.atr 1 
1-----------------------1 
I07APR IGlMAV IZ::::.JUN 11:OCT 1 
1----·-----·_----_·_-----1 
f N I N 1 N I N 1 

1------_·_-_·_----·_----------1 
lOr, I I I I 1 
1----------1 I I I 1 
IEner,'II' I 11 %1 11 "I 1---------_·_--_·-----... -.. ----·-----1 
II't,t S I II II ('1 (,1 1--------... --_·---·_----_·------1 
IPower I 11 11 'I 11 

You could also specofy FORMAT=6.0 as an opllon on the PROC 
slalement, but thaI changes ttle defaull for all cells. By us,ng the 
FORMAT = (or F =) in Ihe tabie express,on you can ContrOl the 
format of indlviual rows or columns basecl on wtuctl variable you 
attaen ,I 10. 

Nesting 

Nesting is performed by COding an aslensk n between the van· 
abies you want to break-oown even fulner. Here ,s an example 
of nesting COlumns. 

TABLE ORG,DATE*LOC·(N*F=3.0); 

Notice the use of parenthesIs to aid in Claflhcatlon. Later they are 
also used to group expressions just like In arithmetiC. 

I Class Dau 1 ,-------------------------1 
I 07APR. I OSHAV I ZZJUN 1 1 ,-.--------------1 120CT I 
ILoc.tl-ILocatl-ILocat1-1---------1 
I on 1 on 1 on I LocaU,on I 1---·----_·_--------------1 
l"IBIAIBIAleIAIBICI 1--------_·_------·-"-·---1 

I INIMINININININININI ,--------·-·--·--------·---·---·--·-1 
lOr, I I 1 1 1 I 
I I I I I 1 I 
IEnersv I II .1 II LI II .1 :Sl 11 .1 , --_·-·----·-·--·-·---1 
IH,t s I II • I .1 II • 1 ~ 1 11 .1 31 ,--------_·-·-------_·_--·_·-1 
IPowe,. I 11 Z! 11 .1 II SI 11 .1 .1 

Notice now TABULATE splilthe -Location- label because il was 
too long to fit over its nested column. TABULATE makes no aI­
tempt to hyphenate it correctly; it simply puts as muCh as ,I can 
on the first line, inserts a hyphen, and COntinues on ttle next line. 
The best way to control the splitting is to use labels wilh blanks 
where you want it split since il will split at a blank, the same way 
the PRfNT procedure does. 

Now by simply moving the nesting 10 the row expres~ion you have 
changed the whole lOOk, of the table. 

TABLE ORG·DATE, LOC*(Wf-3.0); 

I , . L.t;_ts." 
I 1 , 
I I A I 8 I C I I 1-__ 1 

I I" I lot I N I I ·--·-1 
IOrt Ict... I , I 1 
I---I~te I I I I 
IEfte,.sy 1---1 I I I 
I 1.7APR 1 1t .1 .1 1 ,------1 
1 talMA\' I 11 11 • 1 I 1------------' 
I 122..1UN I II .s .1 
I ,---·-.... _·--1 
1 U%OCT I 11 11 .1 ,-------·-1 
IM,t $ 107APR 1 II .1 .1 I 1---------, 
I ,ISMAY'.I 11 .1 
I ,--------f 
I .22....... I .1 .1 ~I I 1------.-, 
I IlZOCT I II • I :51 
,------... -1 
tPOVI" 107..... I 1I 21 .1 I ,--------1 
I 10SHAY' 11 .1 .1 
I 1--------1 
I 122.11.Jo1 I 11 .1 SI 
1 1---·_ ... _--' 
I IJZOCT I 11 .1 .1 



You'll notice Inat TABULAiE uses the same amount of space to 
label tne rows, requardless of Ihe levels of nesllng. The abOve 
ouput IS alright In this case, but could get very narrow with an­
other level of nesttng. The default amount of space IS 1/4 01 the 
linesize(LS = option), but can be specllie<l With the RTS= table 
option as below. The RTS space will tie divided equally among tne 
levels of nesllng. 

TABLE ORG'OATE, LOC'(N'f =3.0) I RTS = 20; 

AS with mOSI Dase SAS software statements use<l 10 
procedures(Le. PLOT anCi CHART), you can tallow the taDle reo 
quest with a SlaSh follOWed by table options. We'll see more at 
these options later. 

Concatenation 

I LDlCatlOn 1 
1-----------I 
1 A I 8 1 C I 
1---"'--·--1 
1 N I NIH 1 1-------------. ___ .. ___ - __ I 

lOr, IClass 1 
!-----IO.te I 
Ie:ner~v 1-------1 
I 101APR 1 II .1 .1 
! 1------_ .. _-_·_--·---1 
1 10$*'1" 1 II II .1 

1--------·---·---1 
I::Z.JUH 1 11 .1 .1 1 _______ .. __ • ___ ... ___ 1 

1 12CX::T I J,I II .1 1------_·----_· __ ·---·---1 
II1,t S IU1APR 1 11 .1 .1 
I 1-------.------- ---- I 
I IOS ...... V 1.1 II .1 
I 1-------.-------.--1 
1 IZZ.JUot 1.1.1 'I 
I 1--------.-----1 
I 1l2OCT I 11 .1 II 1------------._-... -------I 
IPower I01APR I 11 21 .1 I 1-----.------.---. 
I IO$MAV I II .f .1 I 1-----·_ .. ___ ._1 
I I 22JUN 1 11 .1 31 I 1--------·--.--.. -1 
1 ILZOCT I II .1 .1 

concatenation is like putting tables side-by-side or staCked on top 
of each other. By simply using a blank betWeen the variables you 
gel tables tor each variable concatenated trom left-to-right or top­
tc-bOttom_ 

I I LDcet1o" I 
I I I 
I I A I • , C I I 1-__ 1 

liN I H I H I I .-__ 1 

lar, I I I I 
1 1 I I I 
I En.r!y 1 " 2' .1 I --__ I 

I"'t S I ZI 11 71 
1 -_+_1 
IPover I 'I 21 JI 
I .-.-"'-1 
IClass D.te 1 I 
1--------1 I , 
107APA I :11 21 .1 1---------·--.. --1 
101.-" I 21 21 .1 
1 .-.---\ 
122.JUN I 21 .1 11 I +-. __ 1 

IlZOCT , 51 11 :51 

The abOve output shows the results of concatenating in the raw 
expression; basically stacked tables_ 

TABLE ORG, (LOC OATE)"(N"F-3.0); 
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1 1 I Cius O"~e I 1 I LOeUlOft 1--__________ 1 

1 1-----------101-1 0::'-1 Z2-ll~-1 
I I A t B 1 C IAPRlttA'fI)IJNIOCTI 1 1--. ___ • __ ... __ ._ ... __ ...... _1 

I INIHININ'HIHIMI 1-----.. -------- .. ---~-- .---+---------.---1 
lOr, I I I 1 I I I I 
1------------ I I I I r I I I 
Ie::ner,y I 61 21 .1 11 ~I II fil 
I ------------.---+-.---.--__ " ___ • __ 1 
IM,tS 1:1111111 11'1'1 1----------_· __ ·_---_ .. __ .. _-·-.. --1 
IPower I " 21 31 31 II "I 11 

The abOve output shows the results Of concatenating In tne column 
expression: baSically sICie-by-slde tables. 

TABLE ORG. (LOC'N"F- ZoO OATE"N"F-6-O); 

H .. ocationl Class Date I 
1-----.. _---- I 
U" IS It 101An: 10,SftAV 1:~JIJN 1120CT I 1-.-.--. ___ . ____ . ________ 1 
IN IH IH 1 N IN. NIH I 1----------·_· __ .. --·_---_ .. ----·---·--1 

lOr, I I I I 'I I 
1----.. ------1 I I I I I 1 
te:ne ... ,y I 61 :1.1 II 21 11 'I 1--------------.. ----.-----------____ .. ____ • ___ 1 
IM,tS 1211111 111141 ". 1-----------· __ .. __ ·--·-------_ ... _---.. ----1 
IPower' 1 li' ~I $1 Sill fil II 

ThiS output ShOWS the results of concatena1mg in the column ex· 
pression aM specifying which statlstic(N) and hOW to format 
.t(F=) for eacn column. 

Statistics 

TABULATE gives you the same statistics as the !.AEANS ana 
SU!.AMARY prOCedures, plus two new ones: PCTN ana PCTSU!.A. 
With the flexability 01 TABULATE you can now specify what sta­
tistic you want where and how. One requirement is you can only 
perform statistics on analysis vartables (from \he VAR statement), 
which only makes sense. You've ateaCiy seen thiS in some earlier 
examples where you nest (or attaCh) the statistic 10 eIther a row 
or cotumn table expression. Here are some examples. 

TABLE ORG, SCORE~:\1EAN; 

I I Fla.l EJc_ I 
• I Seon I 
I I I I I _ I 

:':~-.--------- : 
I I 
Iber,y ".'0, 
I-----------~--------' I",t $ 12 .. 5'. 
I I 
'''ower .1 .... 

This is the mean of the scores for each organization. Remember 
\he default statistic is SU!.A if not specified. 

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

• Final £x_ Seer. 
I 
I H MEAN MX PC1'N 

:':ar-.----------~,---------~---------~---------:I--------1 
1------1 I 
tEner,v I '.001 81.401 100.... %4 .. 1-----------_ 0

------ ---::-

I"!lt S I 10.001 82.561 n.4U ~ •• 1--------------_.-----_0
_------

IPcnHr • '.001 81.88' ".1" U. 

Notice here that by grouping with parenthesis you can get more 
than one statistic for a given variable. The way to lOOk at this 
nesting a group Is like the distributiw law of mathematics. Whal­
ever Is outside the parenthesis is distributed to eacn 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. 



TAULJ:: ORC. SCORE'(" .\IEA." ~I'\X I'CT:'\)'f = 5.1 

I Fln,u E.<Jlla Seol'l! I 
1----------------------I 
I N '"fAN I MAl( IPCTM I 1--------------_·_---··_---_·_---·----· 

lOr, I I I 
1---------------1 1 I I I 
IEM"'''' I i.OI 88.'1100.01 2'.0' 1--------------.-----.---- .. ----·-----1 
IH,t s I 10.01 82." ".(01 411.01 
1---------------.----.• ----- .o-----·----1 
IPower I ',01 81." ".11 3'.01 

Here you see ~ow 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 a cer­
tain number of observations. By default It computes the percent­
age baseCl on the total number or observatIons. This can be 
specified as you'll see later. 

TABLE ORC'(:'\ \IEAN MAX PCT"). SCORE; 

I Fi'lolll Ex;!!. I 
I I Score I 1-----------------------1 
IDr, I 1 I 
1·------·-----··, I 
IEnl!'f',y IN I &.001 
I 1------·----------1 

I MEAN 2B.'UI 1-----·----------1 
IMAX I 100.001 1------.. _------1 
IPerM I N.aal 1-------4------.--------, 

IH,t S IN I 10.001 
I 1-----.. -------1 
I II1EAN I 82.5'. 
I 1-----4----------1 
I IMK I ,.,.lIial 1 1-----.. ----------1 
I IPerN I lliO.OOI 1------·-----·--------1 
IPower IN I '.001 
1 1----.. -------. 
1 IMEAN I 81.B81 .-------·--------t 

1 MAX 1 ".101 
1-----·-------1 
,peTN I 36.001 

Here again you can change the look or the taOle by SImply moving 
tne grouping to the row expression. Notice the statistics are not 
of ORG but SImple specify in which Cllmension to put them. 

Here are few more examples and their totally diHerent looking 
outputs by simply changing where anCl how the variables are 
cOded. 

TABLE ORC. LOC'SCORE"(N MEAN)'F=5.1; 

I 1 Location 
I 1____ .------
I I A 8 C 
I 1------------------
I IFinal Eu. IFi"d Eu. IFInal ex .. 
I I Score I Score 1 Score I 1-----------_____ _ 
I H IHEAH' H IMEAN I N IfEAN I -------.---------1 
lOr! I 
1----------1 1 I I 1 
IEner,v 1 ~.al 84.'1 Z.OI "." .1 .1 1------------·-_·_---.. _-_·_-----.--1 
I",t s I 2.01 7S.~1 1.01 8S.41 1.01 810.81 1------------..... ----_ .. -----.. ----- .. -----.----.-----1 
I Power , 04.01 89.01 2.01 70.71 S.OI 19.1' 

Here you see a COlumn for the count(N) and mean 01 SCORE lor 
each location. 

TABLE ORC"LOC. SCORE'(N MEAN MAX PCTN)*F=S.I; 
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I F1nal Exa. $C"re 1 1----------------1 
I H II"lEAN I "AX IPCTH I 1-----------+-----._-.-----.--I 

10,., tl..ouU-1 I 
1----1 on I I 1 Ene,.,... 1-------1 I 
I 1.0. I 1i.01 84.~1 9l.01 .'.01 
I 1------.. ---·---·-.. - .... --1 
I 19 I 2.01 '6.41100.01 8.01 1------.------.---.---.----.--1 "",t S 1.0. I 2.31 7S.41 99.'1 8.01 I 1-----·----·---·----..... --1 
I IS 1 1.01 85.04' 85.41 4.01 
I 1-----.---- .. ----+-----.---1 
I Ie I 1.01 84.81 78.31 28.01 1-----·_----_·_---_ .. _--_·_--.. ----1 
IPower IA 1 '.01 8'.01 '''.11 16.01 I 1------·-----.. ---·----·----1 
I 18 I ~.Ol 70.71 90.01 8.01 I 1------·---.. ----·---.-----1 
I Ie I J.DI 7'.81 91." 12.01 

Here are the same numbers from the prevIous output. Location 
was Simply moved from the COlumn expression to the rew ex­
pression. 

TABLE ORC LOC. SCORE'(:'01 MEAI' :\IAX PCT;o.;)'F m 5.1; 

I Final E.>talll Searll! I 1--------------1 
I N IIEAN I MAX IPCTN 1 1-----------_ .. ----_ .. _---_·_--·-----1 

lOr, I I I I I 
1-------------t I I I I 
IEner,v 1 •• 01 88.41100.01 24.01 
1---------------.----------.---- I 
IH,t $ I 10.01 8Z." ".~I tiD.OI 1--------_·_--+---·_--.. -----1 
IPower I 9.01 81.91 ".11 36.01 1-.. -------------·_-_·_--·----1 
ILocatio" I 1 I I I 
1---------1 I I I I 
IA I 10.01 8'.01 "."1 .:;0.01 1--------·---------·---·----1 
IS I S.OI 83.'1100.01 2'0.01 
1-----------·--_·_--_·------1 
Ie I 10.01 83.31 '8.11 '0.01 

Here are two tables in one: the N, MEAN, MAX, anCl PCTN statis­
tics in the COlumn expression allows you to use the row ex· 
pression to see a summary by two CliNerent variables (ORG and 
LOC) in one table. 

TABLE ORC ALL. (LOC ALL)'SCORE'(N MEAN)*F-5.1; 

I I LocatUn I 1 1------------------1 
I I A I B Ie' ALL 
I I -----------
I IFInal Exa. IFinal Exa. IFin.l £)c •• IFinal En. 
I I Score I Scorl I Score I Scorl! 
I I .-----------
I I N IMEAN I N I~ I H IMEAN I N IMEAN 1-----------------------
I~. I 
1-------1 I I 1 1 
IEncr,y I 4.01 84.Ii' %.01 ".41 .---

1 
I 

.1 

1 1 
I I 

.. I '.01 88.'; 

,",t S i %.01 7S.'1 1.01 85.4' 7.01 '';.81 10.01 82.' 1-.:----------------,---
'Power I 4.0' St.OI 2'.01 70.71 3.01 79.1' '.01 81.' :-ALL---- I 10.01 84.01 5.01 83.9' 10.01 8S.31 2'5.0' IS.7 

What in the World happeneCI in this last example? There's nO 
variable named ALL in the dataset? ThaI'S right but ALL is kind 
of like a builtin variable that can be specified to accumulate totals 
for the entire row andlor column. In the above example it was 
used in u.e row expression to produce a set 01 totals alter me 
ORG rows. If you p1aceCI It before the ORG variable (i.e. ALL 
ORGI you woulCl get tne totals as the first raw 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 WIth 
LOC and then nesteCI. the column contains the lotals for all lo­
catiOns using the same statistics (there's that distributive law 
again). 

You may not be able to tell from this example, but TABU LATE 
computes true statictics (i.e. MEAN above). That means it OOES 
NOT adCl·up the means from the tables and then divide by the 
number 01 tables entries; It accumulates each observations value 
and divides by the number of observations. 



Titles and labels 

You have seen that to ha~e TABULATE put descn;::~,· ... e title or la­
belS for the variables you sImply need to assIgn meanlnglul labes 
to them. You can either (jO IhIS in earlier steps that create tne 
dataset or wIth a LABEL statement in the PROC step. But what 
about the statIstIcs and ALL' SImply attach a deSCriPtIve label to 
ANY varrable or statIstic right In the TABLE stateme~t. Follow It 
With an equals slgnl =) aM a quoted tabel ("This IS a Laber) lest 
like you do In a LABEL statement. Or If you want to use a certa," 
label for every use of the statIstIc, use the KEYLABEL s:atement 
WhiCh loOks exactly like the LABEL statement except you use sta· 
tlstlC'S name Instead of a variable name. Here 1$ an example 01 
do.ng both. 

TABLE 
ORC ALL, 
(LOC ALL = 'Row Totals, 

"SCORE-(N ~tEA;'\)"f = 5.1 
1 BOX = 'SUGt 16'; 

KEYLABEL 
~ ='Counc" 
MEA.'" = ',"\1eaft' 
ALL = -rotal' ; 

i;~~-~;------ i~=~;~~~=~~~~~~~~:: -~~~~~~;~~~~:!:::-::::::-1 
1 I---------_ .. __________ ~ _________ ------------1 
I ~F1"ill E . .:a. IF1naL EX~III (Final EXillII IFtfUll Ex.l", I 
I I Score I SCDI"~ f S<:or"e Score I 1--------------------------------.. __________ I 

I ICountlMeal'l ICountl"'ean ICountll"llil'i1l1'l ICoyntlf'1e .. n f 1---------------"'----- .----.----.----- .. ----.-----"'----.-----I 
lOr, I 1 , I I 1 I I 
1-----------1 I I 1 I 1 I I 
IEner!y 1 <'.01 8<'.41 :=.01 '6.<'1 .1 .1 &.01 8B." 1-------------------_·_-_·_--_·_-------------_ .. _----
IM.,t S I Z.OI 73.'1 1.01 as." 7.018<..8. 10.0182'.6 1--------------____ . ____ . _____ . ____ 9----. _____ "' _____ "' ____ _ 
IPower I <..01 at.ol Z.CI 10.71 3.01 19.81 '.0181.91 1-------------"'----------.----.-----.----- .. _---.. -----.----- I 
ITohl I 10.0184.01 5.01 8S." 10.01 Bl.:1 :::5.01.3.71 ----------------------------------------------------------

The above example has another tables option specl fled (BOX = ) 
that specifies what to put In the upper·len corner box of the table. 

In the following example we added the MISSING and NOSEPS 
options to the PROC statemenl to have TABULATE :'eat mlssrng 
values as a valid catagory (wh.ch It does not dO by default) and 
remove the seperatlon lines between the rows. I also speCified 
some table opt.ons: BOX = SCORE to label the upper·len i>OX Wltn 
Ihe SCORE variable's label: and MISSTEXT = 'None' 10 label 
missing values in the tables w.th the text 'None' Instead of the 
standard period. 

PROCTABULATE DATA=CLASS MISSING "OSEI'S; 
CLASS ORG LOC DATE; 
VAR SCORE; 

I" TITLES & LABELS 0, 
TABLE 

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

"(SCORE·MEAN =' 'Of - 5.1) 
I BOX = SCORE ROW ~ FLOAT MISSTEXT = 'None' ; 

IFlrUll Exa_ Location I Row 1 
IScorlr I -Ihh-I 
I 1",lstellsl • 1---·----_·---1 
I IFiullFlnallFlnd IFinall 
I IE.a_ IExalll lEx .. lEu" I 
I tScorelScorelScorelScot'ft t ---___________ • _____ .. ____ • ____ .~ ___ • I 

I~~ I 
IEner,y I 8"." ".'1 Nonel SB."l 
II'I,t S I 73.<'1 as."1 84.81 S;: •• : 
IPover 1 89.01 7Q.71 79.81 81." 
1-- Totals: --- 184.0185.91 83.31 83.71 

Notice thai 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 labelrng. a table that doesn't look like 
a table. 

PROC TABULATE DATA = CLASS 
FORMCHAR=' '; 

CLASS ORG LOC DATE; 
VAR SCORE; 

MISSING NOSEPS 
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'L\llL£ 
ORG ALL = '- Totals -', 
(LOC ALL = 'Ro .. Totals') 

"(SCORE =' '·MEA'" =' '"F- 6.1) 
I BOX =SCORE ROWs FLOAT "1ISSTEXT-'None'; 

FinaL [x._ Location 
Score ••• 

A • C Touls 

0 •• 
Encr!y .4.4 '6.4 NOlie .... 
H.,t S 13.4 85.4 8<'.8 82.' 
Power a9.0 70.7 7'9.8 81.9 -- fotilS --- 8".0 8l.9 8l.3 83.7 

By simply adding the FORMCHAR = option to the PROC statement 
and spec.fy.ng 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 

Subtotallrng .s probaoly not a beglnnrng tutOrial 10p'C, but here is 
an example anyway. 

TAIILE 
ORC"(LOC ALL ='Loc Subtotal') ALL='Orr: Total'. 
SCORE ='AveMlgc final Exam Score'"MEAN ,;,' "f=6.1 
IRTS=!S BOX=SCORE ROW=FLOAT 

\IISSTf.XT = ':-';one'; 

IF1I'1.1 Exa. Seore IAvera-1 
I I ,e 1 
I IFinal I 
1 I EIC •• I 
1 IScall"e I 
1------------·----1 
101"', Locatiol'l 1 I 
I Ener.,'II' A I 810.41 
I B , ".41 
I LOC I I 
1 Subtotal I 88.41 
'M!t S Location I 1 
I It. I 13.41 
1 B I 85.'1 
I C I 8'.81 
I Loc I I 
I Subtotal I 82.'1 
IPower Locatlon I 1 
I Ai 1 89.0, 
I 8 1 70.71 
1 C 1 19.81 
I Loc I I 
I Su~totilL I 81.91 
101"'., Total I 8S.71 

The only real trick is the nesting 01 ALL in the row expression. 

Percentages 

Percentages is probably not a beginning tutorial topic either, but 
let's look at a fe;w simple examples. In its s.mplist form the PCTN 
or PCTSUM is just another statistiC like N or MEAN you can reo 
quest 

PROC TABULATE DATA-CLASS FORMAT-6.I; 
CLASS ORG LOC DATE; 
VAR SCORE; 
TABLE ORG, (LOC ALL)O(N*f-3.0 PCTN); 

I Loution .----- ---
IA 18 It I ALL I 1------.. _----_·-------_·------1 

I I N I peTN I H 1 peTM I H I PCTN I N I PCTN I 1---------_·-------_·---_·--·-----_·_--. 
lOr! I I I I I I I I 
1-------1 I 1 I I I I I I 
IEner,y I " n.21 21 7.41.1 .1 81 2'." .--------_·_---_·_·------·_-·----1 
1M." S I 21 7.41 11 1.11 71 25.91 101 37.DI .-------_. __ ._._-_.----.--. 
• Power I "t 14.81 21 7.41 31 11.11 ,. ll.!1 

Unless specified the percentage is computed OaSed on all Ihe ob­
servations in the dalaSel, 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 inequal­
Ity signs less-than «) and greater·thanl». The real trick to 



underS~J:1dlOg hOW the denominator soclflcatlon workS IS to re­
memoer you are telling TABULATE wnat tne aenomlnator IS to al­
vide 1m:) tile cell N or SUM value. 

TA RLE ORG, (LOC ALL)"(:-';"F = 3.0 PCT:-'; ~ ORG >); 

1 ~oC'atlo" I 1 1-------------------------1 I 
IA 18 Ie I ALL I 
1------·--------------------------1 

r 1 N I perM I N i peTN I N I PCTN I N I PCTN I I --------------.-------.---.. ------.-----------------1 
lOr, I I I I 1 I I I 
I --------------1 I I 1 I I I I 
;E .... ~r"9y 1 " 50.01 ZI 100.01.1 .1 BI 2'.'1 I -------___________ • ______ -_ .. _____ 0---.------.--- .. -----1 
IMgt: S I 21 1&.71 11 :O.QI 71 10.111 101 37.01 
I -- ------------.---.----------------- .---.-------------1 
IPowrr I 101 n.ll 21 4o.al !I lO.OI " 33.31 

The above example shows the row expression In the denominator 
speclflcallon. Notice tnat none of tne countS(N) nave cnangea but 
the PCiN values have because the denominator has Changed from 
tne entire aataset (27 observations) to all Ine observallons for 
ORG vllrhan that locations value. Observe that since PCTN is 
nested In LOC that the denominator specHrcation is saying to di4 
vide eacn cell under that location by tne total of observations that 
are In rnat : jcatlon. So why do you specify the row expressIOn? 
Because Ihat IS simply telling TABULATE wn,cn number 01 oOSer­
vat/ons to total. So, in the abOve example. we see that location A 
celiS are alvidea by 12, the total of all the ORG observations In 
that location. For location 8 we see each cell IS divided by 5, the 
total ot all [he ORG observations In that location. And for location 
C we see eacn cell IS dividea by 10. tne total 01 all tne ORG ob­
servatlcns In that location. 

Here is a handy rule·of4 !humb: 

To get percentages by COlumn, use the row expression; and 
to gel percentages tly row, use tne COlumn expression. 

TABLE ORG, (LOC ALL)·(N*F = 3.0 PCT:" < LOC ALL>); 

I Loc.ation I 
1-------------------------1 
IA 18 Ie I ALL 1------._------_._------_ 0._---

I I N I PCTN I M 1 PCTN I N I PCTN I N 1 PCTM I 1-------------_ .. _-----_·_------_·_--_·-----1 
10,.., 1 I 1 
1------------1 1 I I 
I Enern' I " 7S.01 21 2:S.01.1 .1 81 100.01 1---------------.-----------·---·-------, 
IM9t S I 21 20.111 11 to.OI 71 70.01 lDt LOO.OI 
I-.~-------------·-----·---·--I 
IPow!!"r I " 10'.'1 21 22.21 31 3S.31 ,. 100.01 

Notice In the above example that the entire column expression is 
coded as the denominator specification. If you don't. strange re­
sults of even errors can occur. 

TABLE (''tG, 
(LO, .lLL)*SCORE* 

(SUM"F-S_I PCTSUM < LOC ALL>); 

I Location 

i • ,'---.---,----C--, ....... 
1-----.------0

----.---; 

I Final Exa. I Flnd Ex_ I Final Ella. I FJ,ftal boll 
I SCOf'1l f SCOf'r 1 SCOf'1l I Scarll 

: i .... lPCT .... ;~-IP-C-T$-.;;;-S-... -,;-CT-.... -;-.... --I-PC-T$-I 1-------------·----_0_0 __ ._--
lOr, 1 I I I I I I I 
1------------1 I I I I 1 I I 
IEnl!:r9v 1317." il.71192.BI !j.31 .1 .IS30.101 100 1-------------· __ ·_--·----·----_·-----·-------------
'M,t S 114&.11 17.81 as.'. 10.315091.51 11.'1825." 100 
I--------------~·-----·---·--·-------
IFlow~r Il'~'.2' 108.111'1.31 1'.2IZ39." 32.51734.91 100 

ThiS example is just to ShOW that the PCTSUt.A works in the same 
way. (The summing of exams scores acesn't seem to make much 
sense, but it is the only numeric variable in the dataset.) 

The fOllowing examples show that the same rules apply lor nest­
Ing variables and using ALL 

PROCTABULATE DATA = CLASS FORi\lAT=6.1 NOSEPS; 
CLASS ORG LOC DATE; 
VAR SCORE; 
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TABLE ORC"OATE, 
(LOC ALL)"(N*F-3.0 PCT:-'; < ORG·OA TE >); 

1 Location I 
1-------------------------1 
IA IB IC I ALL I 
1------.---------- .----------.. --------- I 

I I N 1 PCTM r N I PCTN I N I peTN I N 1 PCTN I 
1-------------_· __ ·_---.--- .-----.--0---------_____ 1 
lOr, Class I I I I I I I I 
IEnerl .... DoIt~ I I I I I 1 I I 
I 07APR 11 8.31.1 .1.1 .1 11 3.11 
I OlMAY II S.l'l 11 20.01.1 .1 21 1.41 
I :ZJUN II 8.11.1 .1.1 .1 II 1.11 
I lZOCT 11 25.01 11 ZO.OI.1 .1 41 14.81 
I",t S 07APR II B.11.1 .1.1 .1 11 3.71 
I OlHAY.I.1 tl 2:0.01.1 .1 11 3.11 
I 2ZJUN.I.I.1 .1 101 40.01 " 1'.81 
I 120CT II 8.11.1 .1113:0.0141 ".81 
IPow~r 07APR 11 8.11 21 40.01.1 .1.31 11.11 
I OlMAY II 8.11.1 .1.1 .1 11 l.ll 
I 22JUN 11 B.ll.1 .1 11 $0.01 'I 110.81 
I lZOCr 1 II 8.ll.1 .1.1 .1 II .3.11 

TABLE ORG·OATF~ 
(LOC ALL)"(N"F = 3 0 PCT:-'; ~ LOC ·\lL >); 

--- - ------ ------------------------- --- -------
I , \.oe~Uon I I , 1---------------------------1 I , , A I • I C I ALL I 
I 1--------.---------.-------·-------1 
I , N I PCTN I N I PClN I N I PCTM I N I pcrM I 
1 -----------.--------- ._-- .------ .--- .. ------.-·-----1 
10,., Class I I I I I I I I 
IEner,y Date I I I I I I I I 
I 07APR " 11'0.0 I .1 .1 .J " 100.01 
I OlHAV " SO.OI " SO.OI .1 .1 " 100.01 
I Z2JUN " 100.01 .1 .1 .1 .1 II 100.01 
J 120CT " 75.0 I " 2S.CI .J .1 <, 1110.01 
IM,t S. 07APA " 100.111 .1 .1 .1 .1 II 100.01 
I OlMAY .1 .1 " 100.01 .1 .J II 1011.01 
I Z2'JUN .1 .1 .1 .1 41 100.01 41 100.01 
I 120CT II ZS.OI .1 .1 " 1S.CI 41 100.01 
IPow~r G7APH " 33.31 ZI 66.71 .1 .1 SO 100.01 
J Ol"AY " 100.111 .1 _I .1 .1 II lOO.OI , 22JUN 11 2'5.01 .1 -, " 7S.DI 4' 1110.01 
I 120CT II 100.01 .1 .1 ., -, II 1110.01 - -- -- - -

TABLE ORG"OATE ALL, 
(LOC ALL)"(N*F=3.0 PCT;'-: < ORG"DATE ALL»; 

I 
I 
I , , 
1----
10.-, 
I Ener-,y , , 
I 
I 
1"!It $ , 
I 
I 
IPowef' 
I 
I , 
'ALL 

Class 
Date 
07APR 
QlMAY 
Z%.J'" 
'ZOCT 
07APR 
OJ,HAV 
zz..o ... 
'ZOCT 
07APR ._. 
22JUN 
'ZOCT 

I ~cat1on I 
1----------------1 
I A I 8 , C I .... L ,---------------------_0-----1 
I N 1 PCTM I N I PCTN I N I PCTN I N I PCTH I .-----.----------_·_--_·------1 

I I I I I 1 I . I 
I I I I I I I I 

11 8.$1.1 .t.1 .1' 11 3.71 
11 8.31 II 20.01.1 .1 2:1 1."1 
11 8.31.1 .1.1 .1 It l.71 
11 25.111 II 20.01.1 .1" .'.81 
11 8.SI.1 .1.1 .1 11 3.71 
.1 .1 II 20.01.1 .1 11 3.71 
.J .1.1 .1 41 IItO.OI 41 14.81 
11 B.SI.I .1 31 lD.OI " L~.81 
11 8,,31 21 100.0'.1 .1 31 11.11 
11 B.!I.I .1.1 .1 11 3.71 
11 8.31.1 .1 31 !D.ol 41 14.81 
11 B • .3I.1 .1.1 .1 11 S.ll 

121 100.01 SI 100.Ot la' 100.01 211 100.01 

These last two examples are without a doubt beyond tne scope 01 
Beginning Tutorials. 

TABLE ORG"OATE, 
(LOC ALL)"(N9F - 3.0 PCTN < OA TE > ); 

LoutSan I I -----------1 I 
I A I 8 I C I Al..L I 
,-----·--~------·- ... -----.. --------I 

I IHIPCTHINIPCTNINIPCTNINIPCTNI 1---------_·_---------·------------·---.------1 
lor, Class I I I I I t I I 
IEnet'Sv Date I I I I I I I I 
1 01APR 11 L'.ll.1 .1.1 .f 11 12.51 
1 OSHA... II 14.71 11 50.01.1 .1 ZI 25.01 
I 22JUN II 1'.71.1 .1.1 .1 11 12.51 
I Ucx:T II 50.01 11 50.01.1 .1 41 50.01 
I"'t $ a7.IPR 11 50.01.1 .1.1 .1 1I 10 .. 01 
1 DSMAY.I.I IJ 100.01.1 .1 11 10.01 
I 22JtM.1 .1.1 .1 'I 57.11 <>1 lliD.OI 
I l20CT II 50.01.1 .1.11 '2." 101 '11.01 
IPower 01APR II 25.01 21 100.01.1 .1 31 n.31 
I OSHAY II 25.01.1 .1.1 .1 1I 11.11 
1 22Jt»I II 25.01.1 .1 11 100.01 41 '10.<41 
I 12DCT II 25.01.1 .1.1 .1 11 11.11 

The same rules apply for denominator specIfications that are NOT 
"'1e entire expression. With the denominator speoficaUon of 



DATE, TABULATE w.1I use the total number of observations for all 
dates in that column as the denomlOator, But s.nce DATE is 
nested w.thln ORG, .t w.1I only use those oDservat.ons that belong 
to that ORG. So, In the aDove example the total number of obSer­
vations for locatIOn A 10 ORG Energy IS 6, wh.ch becomes the de­
nominator for computing PCTN for all those dates. 

TABLE ORGoDATE. 
(LOC ALL)O(N+F = 3.0 peT:": < ORG >); 

I Lo.;aUon I 1----------------------------1 
fA IB It I ALL 1---------------------.--------_·-----1 

I I N I peTN I III I peTM I N I PCTN I N I PCTN I 1-----------.---_.------- .. -----.. -----------·--1 
lOr, C1US I I I ,I I I I 
IEur!lY Date I I I I I I· I I 
I 01APA: 11 13.31.1 .1.1 .1 11 :0.01 
I OlMAY 11 ~O.OI 11 50.01.1 .1 ZI SO.DI 
I :::JUN 11 500.01.1 .1.1 .1 11 11.11 
I l:OCT 3, 60.01 11 IO~.OI.1 .1 041 "4.4' 
I",t S 07APR II :n.:U.1 .1.1 .1 11 20.01 
I Q3MAV.I.1 11 50.01.1 .1 11 25.QI 
I 22JUN.I.I.I.1 41 57.11 4' '4.41 
I 12DCT II 20.01.1 .1 3( 100.01 4' 44.41 
(Power" D1APR 11 H.!I :1 100.01.1 .1 II '0.01 
I 03MAY 11 50.01.1 .1.1 .1 II 2:S.01 
I ZZJUN 11 SO.OI.1 .13142.,.41 "'.'1 
I lZOCT 11 20.01.1 .1.1 .1 II n.ll 

With the denomInator spec.flcatlon of ORG, TABULATE will use the 
total number or Observations for all organizations 10 tnat column 
as tne· denomtnator. But since ORG is nesteel with OATE. it will 
only use those ObservatIons that belong to that DATE. So, in the 
abOVe example the total number of otlserVallons for locatiOn A 
WIth a aate of 07APR .s 3, which Decomes tile de:>emlnator for 
computing PCTN for that date .n every ORG. And the~otal number 
ot observations for lOCation A With a elate of 120CT is 5. Which 
beCOmes the denomInator for computing PCTN for that date in ev­
ery ORG. 

In Summary 

You have seeo several reasons to use PROC TABULATE over 
other methods: 

o displays statistics in hierarchical tables 

o provides a concise and powerful control language 

o provides a greater degree of nexlDility and complexity 
in classificatIon h.erarchles than MEANS, FREQ, 
or SUMMARY 

a provides a very flex.D.le mechan.sm tor titling and formattng 

The base SAS statements reqUIred are: 

o PROC TABULATE DATA = sasaataset options; 
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· .optlons: MISSING FORMAT= ORDER= FORMCHAR= 
NOSEPS 

o CLASS vanatlles: 
• claSSifiCation variables: character or numenc 

a VAR vari aDles; 
· analYSIS variables: numeric only 

o KEVLABEL keyword = ·text·; 

o TABLE expresSion, expression, expression I options; 

o Others uSed: LABEL, FORMAT, BY, TITLEn 

The key to uSIng TABULATE is the table expression which con­
SIsts of a comDinat.on of operands and operators: 

o Operators 

- for nestIng 
space for concatenation 

o Operands 

- () for grouping 
• class vanaDles(from CLASS stmt) or ALL 
- analYSIS variables(from VAR stmt) 
· statlSt.CS keywordS 
• hUe specifiCation( = 'text') 
· format specification(F=w.d) 

o Standard statlst.cs names from MEANS or SUMMARY 
N, NMISS, MEAN, STD, MIN, MAX. SUt.!, etc. 

o Plus two new ones: PCTN and PCTSUM 

For a complete discussion of TABULATE and its uses see the 
"SAS Guide to TABULATE ProcesSIng, Second Edition". 
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