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Before TABULATE 

So many times when you first 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 was 
some simple inputing 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 
SU M MARY 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 TABULATE 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 prooedure below is just so you know a little about 
the dataset we will be working with. 

CDHTENlS PROCEDURE 

Data Set N~II.f:: $A$DATA.CLASS 
"ellber Tvpe: DATA 
Entine: \'60& 
Created: 9114 Wednesday. Sep t9, 1"0 
Last ItodH1ed: 11:40 Tunday, Feb 5. 1"1 
Data Set Type: 

Observations; 27 
Variables: 5 
Indexes: 0 
Ob$er'llatiol'l lensth: 48 
Deleted DbSlrvathns: 0 
eo..rl!$ud; YES 
Reuse SPice: NO 

----En'ine/Host De,ea4ent Jnforution--
Data Set Pa!lf: Siu: '70Ci 
NUllbtr of Dati Set PaSts:: 1 
PtlYsical Mau; ATX.0$$.DMZIZ17. SASDATA 
Release Created: ,~O, 

Release Last fIIod:Uied: 6.06 
Cruted bll': SASYS T06 
Last Rod:U:ied by: S$fUEI 
Subextents: 1 
Total Blocks Used; 1 

---Alphabetic L1st of '&riables and Attributes--
'fariable Type l,n .,. For .... t Infot"'nat Libel 

---------- --------
• DATE Num 8 12 DATES_ IIIIDDYV6. Clan ,ate 
Z LOe Char I Z5 Location 
I NAIIIE Ch .. ZS • • ., . Ch,. , .. .. , 
S SCORE Nu. 8 .. 5-1 Find Ex ... Sclllre 

The Old Way 

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

PROC FREQ DATA = CLASS; 
TABLES DATE; 
TABLES ORG'DATE; 

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

tamllathe C. .. lathe 
DATE Frequency Percent Frequency Percent ----------------

07APR 5 11.5 • ll.S 
OWV • 14.8 , U.S 
ZZJUII , U.l 18 66.7 
120CT , U.l 27 110.0 

TABlE OF oaG IIV lIAr. 

ORGIOrsJ DATE(Class Date) 

Frequencyl 
Percent I 
Row Pet I 
Col Pet I OJAPRI OWVI UJUHI lZIJCTI Total ------------_. 
EMr,'1 I I I Z I I I • I 8 

I i.1O I 7.41 I S.70 I 14.81 I 2'.65 
I 1%.SO I 25.00 I 12.50 I SO.DG I 
I 20.00 I 50.00 I 11.11 I 44.44 I --_ .. _-_.- ---_. 

"'S I I I II • I • I 10 
I 3.10 I 3.70 I 14.81 I 14.11 I 17.06 
I 10.00 I 10.00 I 40.00 I 40.01 I 
I 20.00 I 25.00 I 44.44 I 44.44 I ---+---.-------_. 

Pover I 
• I 

I I • I I I • 
I 11.11 I l.70 I \4.8\ I 3.10 I :$3 .. 33 
I $'_" I ll.ll I 44.'" I 11 .. 11 I 
I 60.00 I ZS_OO I "'.'" I II_II I 

---.--.~----
T_tal • • , , 21 

11.5% 14.81 U.U a.1l IOO.GO 

The MEANS procedure is also very simple to use and gives you 
more infomation about your data, i_e. MEAN and SUM, if re­
quested as below_ 

PROC MEANS DATA = CLASS N l'<~ISS MEAN SUM; 
CLASS LaC; 
VAR SCORE; 

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

Analvsis Variable ; saJRE Final &a. score 

Lot If.$ N NIIi . .::.:'_' ____ .. _ .. _. ____ SU_" 

12 10 % 14.0500000 S40.500DOOD 

5 !i 83.tGODODO 41t.soaOaOO 

10 10 

A Better Way 

The TABULATE procedure is a marriage of the FREQ and 
MEANS procedures which has produoed 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 
still define which variables are used for classification(or 
catagorization) and analysis(for statitics). The TABLE statement 
has been enhanoed to allow you to specify not only what you 
want each cell to be but hOW to format it and label it. It has also 
been expaned to allow you to group and/or concatenate more 
than one table. Lel"s look at some simple examples. 
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PROC TABULATE DATA-CLASS; 
CLASS ORG LOC DATE; 
VAR SCORE; 
TABLE ORG, DATE; 

The PROC statement simply identifies the dataset, and later 
you'll see other options to control to order of the output, define 
the default format, and control the characters used to "draw" the 
box around the cells. 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 
produced show a very simple yet powerful use of TABULATE. 
AlthOugh our dataset only contains a f_ observations, it could 
have contained half a million and the code would not change. 

I Class Dlte I I --------1 
I 01APR I oSMV I 22JUN I 12:0CT I 1----- ----------1 

I I • 1 • I • I • 1 
1--------------------------------1 
I.... I 1 1 I 1 
1---------1 1 1 I 1 
IEilersy I 1.001 2.001 1.001 4.001 1·-----------------_ ... _---------------------1 
IlIst s I 1.001 1.001 4.001 4.001 
I-------------~----------+-------------I 
IPower I 3.001 1.001 4.001 1.001 

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

TABLE ORG, SCORE; 

I I Filial Ex.a I 
I I Score I 
1 1-----1 
1 1 SlJII 1 
1--------------1 
IOrs I I 
1--------1 1 
I Enersy I 53:0.40 I 
1--------· I 
1"st S I 125.601 
1-----------1 
IPo~r I 7U.901 

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 It 

I Class Date I 1---- ----------1 
I 07N'R I 03MY I Z2JUN I 120CT I 1----------------------1 

I I" 1 • I N 1 • 1 
1----------------------------1 
I ... , 1 1 1 1 1 
1------------1 1 I I I 
IEner9Y I 1.00' 1.00\ 1.00) 3.001 ,-------------------.--------------1 '''!It S I 1.0'01 .1 .1 1.001 1----------·--------·--------_·------1 
IPo..,er I 1.0'0'1 1.001 1.001 1.0'01 
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Lc)catioll B --------------------
Cl;ss Dilte I --------------1 

I D1APR 1 aSIIIA,. I IZDCT I 1-----... __ ...... _------1 
I I • I N I • I 1-----------------------1 lor, I I I 1 1-------1 1 I I 
IEnern I .1 1.GOI 1.001 1---------------------- -I 
1..,* S. I 'OJ 1 .. 00\ .~ 1------------ I 
IPolttr 1 2.001 .1 .1 

Location C 

I Class Date I 1--------1 
I WON I I.OCT I 1----------1 
I • I " 1 1--------·---------1 

lOr! I I I 1---------1 I I 
I .. t S I •••• 1 3.001 1---------·--------1 
IPaver I J.801 .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 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 need to make the cells 
smaller(or larger). As you can see, the default format for the 
cells is 12.2, but you can control the size of each cell by attach­
ing a format specification to the variable in the table expression. 

TABLE ORG, DATE*(N*F=6_0); 

I ClISS Date 
I I 
107APR IOS"AY I22JUN 1l2OCT I 
1---.... ----1 
I N I N 1 N I N I 1-----+------1 

I.... I I 1 I I 1------1 I I I 1 
IEfle-r,y I 11 ZI 11 41 
1-- +---.-----1 
I..,t sill 11 41 41 
1------·---·----1 
IPover I 11 11 41 11 

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

Nesting 

Nesting is performed by coding an asterisk (*) betWeen the vari­
ables you want to break-down even futher. Here is an example 
of nesting columns. 

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

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



1 Clus Datt 1-----------·---
1 tt1APR 1 03111AY I 2ZJUH I 
1----·------... -----1 lZOCT I 
ILocati-1 Locati-ILoc:atl-I------1 
I .n I an 1 an 1 Location I 
1-------------------1 
IAIBIAIBIAICIAIJICI 1-----·-... ---... ---·----1 
INIHIHINININ'"ININI 1--------·-----·_-·--_ ... _-·--·--·_) 

lor. I I I I I I I I I I 
1-------------1 I I I I I I I I I 
1 Entrgy I 11 .1 11 11 11 .1 31 11 .1 1----------------------------------1 
I~" S I II .1 .1 II .1 " II .1 31 1--------------------------------1 
IPower I 11 21 11 .1 II 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 neXlline. 
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-3.0); 

, 1 l.OcatiCIn I 
I 1------1 
I IA I B I C I 
I 1---+-----1 
1 I N I N 1 N I 1----------1 
lOr, IClass I 1 I 1 
I---flab! 1 1 I I 
1 Ener,y 1-----1 I I I 
I I01APR 1 11 .1 .1 
I 1------------1 
I !O:J;IU.Y! 11 11 .1 
1 1------+---1 
I 122JUN I 11 .1 .1 
I 1----------1 
, ll2.OCT I II it .1 
1--------.--·--·-1 
IIII,t S t07APR I 11 .1 .1 
I 1----------1 
I IO'3111AY 1 .1 11 .1 
I 1-------1 
I I22JUN I .1 .1 41 
I 1--------1 
I 11200T I II .1 SI 1-----------1 
IPower I07APP: , 11 zi .1 
1 1--------1 
I 10'0.Y I 11 .1 .1 
1 1---.------1 
I 122JUN I 11 .1 31 
I 1---+-.-+-1 
I 1120CT I 11 .1 .1 

You'lI notice that TABULATE uses the same amount of space to 
label the rows, requardless of the levels of nesting. The abOve 
ouput is alright in this case, but could get very narrow With an­
other level of nesting. The default amount 01 space Is 1/4 of the 
linesize(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*(N*F = 3.0) I RTS = 20; 

As with most base SAS softWare statements used in 
procedures(Le. 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 Location f 1---1 
I • I B I C I 
1----1 

I I • I • I • I 1--------+--+--1 
IOrs ICllss I I I I 
'~----IDatt I I I I 
'EnerlY 1----' I I I 
I I""'. I 11 .1 .1 
I 1---+----1 
I 103J11I\Y I 11 11 .1 
I I-~----+----I 
I 12ZJUN I 11 .1 .1 
I 1----+---+-+-, 
I Ilz0CT I 3' 11 .1 
1---·-----+---+---1 
I ... $ 10''''' I 11 .1 .1 I 1-----. 
I 10SO.. 1.1 11 .1 
I 1-----... -+-1 
1 IUJUN 1.1.1.' 
I 1----+-----1 
I 1120CT I 11 .1 31 
1---------·_·-1 
IPower 100WR I 11 2.t ., I 1------·-1 
I I03UY I 11 .1 .1 
I 1-------1 
I I22JUN I 11 .1 31 
I 1---+--·--1 
I 1120CT I 11 .1 .1 

Concatenation 

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

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

I Loe.Uon 1 1----1 
I • I • I C I 
1--------1 

liN 1 N I " I 1------------1 
IDrs I I I I 
1------1 I I I 
tEner", I 6' 21 .1 
I ----I 
'Rst S I ZI 11 71 I -----1 
IPover I 041 ZI SI 
I ----I 
IClass D1te I I I I 
1- I I I I 
IOlAPR I 31 21 .. I 1--------1 
IOSM' I 21 21 .1 
I ----I 
122JUII I 21 .1 11 
I ------, 
I1ZOCT I 51 11 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 ellSs tat~ I 
I I Location 1-----1 
I I 107-IU-I22-11Z-1 
I I A I lie ,APRIIAYI.A.IUOCTI 
I 1--+-----1 
I IHIIININIHINIH' 
I -+----1 
10... I I I I I I I 
I I I I I I I I 
I Eners_ I 6' zi .1 11 21 11 41 
1------_·_-+--·-1 
I ... $ I 21 11 71 11 II 41 41 
I --+----, 
IPower I " 21 31 .sl II " 11 

The above output shows the results of concatenating in the col­
umn expression; basically side-by-side tables. 
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ILoCItlonl Clau Date I 
1----+-----------� 
I. 18 Ie I01APR IO'.OV 122JUN 1l2OCT I 1--.. -+---------------1 

I IN IN IN I N I • I N I • I 
1-----------+---+------+---+--1 
lor. I I I I I I I I 
1------------1 I I I I I I I 
IEner-IV 16' 21.1 11 21 11 ~I 1-----------+---+-"'-------+-----1 
'''9tS 121117111 11 4' til 1------------+---+--·_------+---+----1 
IPower I 41 21 !I 31 11 4' 11 

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

Statistics 

TABU LATE gives you the same statistiCS as the MEANS and 
SUMMARY procedures, plus two new ones: PCTN and PCTSUM. 
With the flexability 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 Final Exall I 
I Score I 
1-------1 I I _ I 

1-------+-----1 
lOr, I I 
1--------1 I 
IEnergy I .... 4tll 
1- I '''!It S I 12:.561 
1- -----1 
IPo~r I 81.81' 

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 Final Ex._ Score: I 
I 1------- I 
I I N I lEAN lWC peTN I 1--------------------- I 
IDrs I I I 
1---------1 I I 
IEner!lv I 6.001 88.401 110 .. oal %4.001 1-----------_ .. _-------+----------.. ---1 
UI9t s 1 10.001 82.561 ".401 40.081 
1------------.. --------+------- I 
IPowr I '.001 81.881 ".101 16.001 

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 distributive law of mathematiCS. 
Whatever is outside the parentheSiS is distributed to each item 
inside the parentheSiS. Thus you could code the above ex­
pression as: 

TABLE ORG, SCORE*N SCORE-MEAN 
SCORE*MAX SCORE*PCTN ; 

But that seems a little mUCh. 
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TABLE ORG, SCORE*(N MEAN MAX PCTN)*F=S.l ; 

I Filial Exu Score 
I 
I INIIIUNIIWtIPCTNI 
1-----------1 
lar, I I I I I 
1-------1 I I I I 
IEner,Y I 6.0188.41100.01 %4.01 
1-------------1 
llillt $ 1 18.01 $2.6, 99.41 '0.01 
1------+----1 
IPoller I '.01 11." 99.11 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 a 
certain number of observations. By default It computes the per­
centage based on the total number of observations. This can be 
specified as you·" see later. 

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

I FiGal ex ... I 
I Scora I ---------\ 

lOr! I I I 
1---1 I 
IEnar,v IN I ' .. Dol 
I 1----------1 
I 1_ I ..... 1 
I I---~---I 
I IIIAI I 100.001 
I I I 
, ,peTN I 2'.081 
1---+-------1 
t..,t S IN I 10.001 I 1---------1 
1 IIEAN I 82..561 
I 1-----1 
I I... I ".'.1 
I 1-- I 
1 IpCTN I 40.801 
1--- I 
IPo,,~r IN I '.001 
I 1- I 
I 1_ 81 ... 1 
I I I 
I 111M I ".11' 
I 1--- I 
I IpCTN 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 ORG, LOC*SCORE*(N MEAN)*F-S.l; 

I 1 L"atioD 
I I 
I 1 A I 
I I --------1 
I IFinal Ex_ .. IFinil Ex .. IFinll Ex •• I 
I I kot"e I scort 1 Score 1 
I I I 
I I N IIEAN 1 N IIIEAN I N IfllEAN I 
1- ----I 
lOr, I I I I I I 
1--------1 I I I I I 
I Ener!IV I 4.01 1If.41 Z.0196.4, .1 .. t 
1--------------1 
IlIgt s. I 2.01 13.41 1.01 85.41 7.01 84.81 1----------------1 
I Power I 4.01 19.0r 2.01 70.71 3.81 79.81 

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



TABLE ORG'LOC, SCORE*(N MEAN MAX PCTN),"F =5.1; 

I Fi nal Exa" Score 
�-------- I 

I I N II'IEAH I IU.I IPeTN I 1-----------------------1 
IOt9 ILocati-1 I I I I 
1------10. I I I I I 
I!nersv 1-----1 I I I I 
I I" I 4.01 84.41 93.01 16,01 I 1--------------------1 
I IB I 2.01 96,41100.01 8.01 1------------------------1 
, .. ,t s 1A. I 2.0.1 1$.41 ".41 8.GI 
I 1------------------1 
I II I 1.01 as.41 85.41 4.01 
I 1-----+-------·--+--1 
I Ie I 7.01 84.81 9$.31 28.01 
1------------------+--+----1 
IPov~r IA I 4.01 .',01 '9,11 a.ol 
I 1-------·---1 
I IB I 2.01 70.7/ "'.01 8.01 / /---------------1 
I Ie / 5.0/ 7<.8/ 'I." 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*(N MEAN MAX PCTN)*F =5.1; 

I Final Ex,. $eore I 1------------1 
I I N IIIIEAN I flAX IPCTN I 
1---------·----·---·---1 
lor, I I I I I 
1----------1 I I I I 
I Ener,v I ',01 88.41100..01 24.0.1 
1-----------+------+--1 
I/llst S I 141.01 82.61 ",41 40.01 
1--------·---+--_ .. _----1 
!Power I ' .. 018:1." ",11 36,0.1 
1----------·-----·-----1 
ILocation I I 1 I I 1-----------1 I I 1 1 
IA , 10.01 1'.01 ".41 40.01 
1------------------1 
II 1 5.0' 13.'1100.01 20.01 1--------------------1 
Ie I ID.O' 83.31 ,..n 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 
LaC) in one table. 

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

I Location 1----------
IA It ALL 
1-- ---·~----I 
lfinal ex .. lfinal Ex" 1Fi .... l Ex'l. IFillal Ex_ , 
I $col"'~ I Scor~ I $eore I Score I 
1----------, ----I 

I I N IfiEAN I M lEAN I It IIEAH 1 N IREAN I 
1-------------------.. -------1 
101"', " I I I 1 I I I 1 ____ c ____ 1 I I I I I / 1 / 

IEner,y I 4.0, 16.41 2.01 ".41 .1 .1 5.01 88.41 
1----------_ ... ---------------1 
1"9t s I 2.0113.41 1.01 as..4' 7.0184.81 10.0182.&' 
I---------~·--·--·-----------I 
IPower I 4.01 ".01 2.01 78.71 S.OI 79.81 9.01 81.91 
1----------_ .. ·_-_ ... _-------------1 
I AlL I 10.01 84.0' 5.01 n.91 10.01 IS.SI 25.01 n.ll 

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 row andlor 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 Ihe 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 LaC 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 statictics (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 Qbservations. 

TItles and Labels 

You have seen that to have TABULATE put descriptive title or 
labels for the variables you simply need to assign meaningful 
labes 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 Tolals') 

*SeORE*(N MEAN)*F=5_1 
I BOX = 'SESUG'; 

KEYLABEL 
N=-'COUDt'" 
MEAN = 'Mean' 
ALL-'Total' ; 

I:ESUG I Location I I I _ --I I 
I I A I B C Ifl.ov Totals I I 1-----. • _________ 1 
I (final Exall IFinal fun IFinal exl .. IFinal Ex.n I 
I I Scan I '$eol"'e I $co,.~ I $core I 
I 1----------+-----------1 
I ICountillean ItoUClt.IRnft ICor,mt.I.~ft ICoUl\tltkan I 
1-----... _-·_-----------·----1 
lor, I I I I I I I I I 
/ I I I I I I I I I 
tEnel"'!IY I 4.0184.41 2.0' 96.41 .1 .1 & .. 0118 .. 41 I ... --·--------------1 
IlIJt S I 2.01 13.41 1.01 85.4' 7.01 84..81 10.01 82." 
I ----- ·-------1 
IPower I ".01 89.01 2.01 10.71 1.01 79 .. 11 9.01 81.91 
I ------·----------1 
lTotal I 10.01 84.01 5.0183.91 10.01 81.11 25.01 81.71 

The above example has another tables option specified (BOX=) 
that specifies what to put In the upper-left corner box of 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 catagory (which it does not do by default) and 
remove the seperation 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. 

PRoe TABULATE DATA = CLASS MISSING NOSEPS; 
CLASS ORG LOC DATE; 
VAR SCORE; 

,. TITLES & LABELS *' 
TABLE 

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

*(SCORE*MEAN =' "'"F =5.1) 
,BOX=ScORE ROW=fLOAT MISSTEXT-'None'; 
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IFinal Ex... I lotation I Row I 
IScore I ITota-1 
I IAIBltllsl I 1---·--1 
I IfinaliFinallFf.n.allFinall 
I IExI .. IExan IExp lEx .. I 
I ISeorelScorelSconlSeorel 1---------... --1 
I.," I I I I I 
IEner,y 1«.41 ".41 Nonel 88.41 
'fl9t S I 13.4115.4184.8' 82.6' 
IPodl" 1.9.01 10.71 "'.81 81.91 
1-- Totals - 114.01 13.tI 83.SI 8$.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=CLASS MISSING NOSEPS 
FORMCHAR=' '; 

CLASS ORG LOC DATE; 
VAR SCORE; 
TABLE 

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

*(SCORE=' '*MEAN=' '*F=6.1) 
/BOX=SCORE ROW=FLOAT MISSTEXT='None'; 

Final Exall 
Score 

D.' Ener,v ",t S 
Power 
-- Totals --

84 •• 
n.4 
19.0 .... 

Loeatioa '0. 
J C fotills 

,..4 ..... .. .. 
IS.4 84.' .... 
70.7 19.' 81.9 
83.9 83.3 83.1 

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 

SubtotalJing is probably not a beginning tutorial topiC, but here is 
an example anyway. 

TABLE 
ORG*(LOC ALL = 'Lee: Subtotal') ALL = 'Org Total', 
SCORE = 'Average Final Exam s.:ore'*MEAN=' '*F=6.1 
IRTS=25 BOX=SCORE 

ROW=FLOAT MISSTEXT='None'; 
---------
IFinal Exa. Seore: IAver.-' 
I I ,. I 
I IF:lnll I 
I I Ex •• I 
I ISCore I 
1---- I 
lOr, locatton I 
IEnergy • 14.41 
I I ",41 
I Lo, I 
I Subtotal 88.41 
l"It S location I 
I • 1$.41 
I • 1S.41 
I C 1Ii.11 
I Loc I 
I SUbtotal 82.61 
IPowrr Location I 
I • ".01 
I I 70.71 
I c 19,81 
I L" I 
I SUbtotal 81.91 
10"9 Tota! 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 simplist form the 
PCTN or PCTSUM is just another statistic like N or MEAN you 
can request. 

PROCTABULATE DATA=CLASS FORMAT=6.1; 
CLASS ORG LOC DA IT; 
VAR SCORE; 
TABLE ORG, (LOC ALL)*(N*F=3.0 PCTN); 

I I LKlltiOll 
I 1-- .:----
I I A I I ALL I 1--------
I IMIPCTNINIPCTNINIPCTNINIPClHI 
I------------·~~~-
I .. , I I I I I I I 
1- I I I I I I I 
IEner" I 61 22.21 21 7.6'.1 .1 II 21.61 
1- ------.. ---I 
IlIst $ I 21 7.41 11 ,,71 71 ZS." IDI 17.aJ 
J --.. ------------1 
IPowe,. I 41 14.81 21 1.41 II n.lt 91 ll.JI 

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 spcification works is to 
remember you are telling TABULATE what the denominator is to 
dillide into the cell N or SUM value. 

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

I Loc:ation I 
I I 
I I t ALL I 
I I I 
I INIPCTNINIPCTKINIPCTNIN,pml 
I ... ----1 I 
lar, I 
1-- I 
lent..,.. 1 61 SO.OI 21 40.01 .. 1 .1 I' 29.61 1- +----+-------1 
I.,.. I 21 16.11 II 20.01 71 70.01 101 Sl.OI 1---------_ .. -----1 
'Pover , 4' 33.31 21 40.01- 31 to.OI " 33.31 

The above example shows the row expression in the denomina­
tor specification. Notice tbat none of the counts(N) have changed 
but the PCTN values have because the denominator has changed 
from the entire dataset (27 observations) to atl 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 row ex­
pression? Elecause 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 of all the ORG observations in that 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-of-thumb: 

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



1 Location 1 1-- I 
IA 'I IC fALl I 1--------------------1 

I INIPCTHINiPCTNINIPCTNINIPCTMI 
I-~------~-·------~+---+--+--~-----I 
I.... I I I I I 1 I 1 1 1-------------1 I I 1 1 1 I 1 1 
IEnergy I 61 75.01 21 25.01.1 .1 81 100.01 
1-------------------------+---·-+---1 
IfI,t S I .21 .20.01 11 10.01 71 70.01 101 100.01 
1-----------------+----------·_+--·-+--1 
IPDwr I 4' ".4' 21 2Z.21 SI 33.31 "lOO.al 

Notice in the above example that the entire column expression is 
cooed 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 1 I 1---------------------1 1 
IA II Ie fAlL I 
1-----------------------1 
I Final Exa. I Final Exa. I Final Exn 1 Final Exu 1 
I Score I Score I Score I Sco,.~ I 1--------------------- 1 

I I SUR JPCTSUIII SUJI IPCTStIII SUfI IPCrUI SUP! IPCTSUIII 1--------_·_--------_ .... __ ... _-+----+--1 
10,.s I I I I 1 I 1 1 I 
1-----------1 1 1 1 1 1 1 1 1 
IEne,.n 13S7.61 6$.7119Z.81 U.sl .1 .ISlO.41 100.0' 
1----------------·----+---+----+----+--+----1 ""t $ 1146.11 17.8185.41 10.31593.51 71.91825.61 100.01 
1-----------------·----------+---+----+---1 
IPower 1356.2( ';8.31141.31 19 • .21239.41 32.51136..9' 100.01 

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 TABULATE 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 flexibile mechanism for titling and forrnating 

The base SAS statements required are: 

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

o CLASS variables; 
- claSSification variables: character or numeric 

o VAR variables; 
- analysis variables: numeric only 

o KEYLABEL 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 combination of operands and operators: 

o Operators 

• lor nesting 
space for concatenation 

o Operands 

- () for grouping 
- class variables(from CLASS stmt) or ALL 
- analysis variables(from VAR stmt) 
- statistiCS keywords 
- title speciIi cation( = 'text') 
- format specification(F = w.d) 

o Standard statistics names from MEANS or SUMMARY 
N, NMISS, MEAN, STD, MIN, MAX, SUM, etc. 

o Plus two new ones: PCTN and PCTSUM 
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