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IN THE BEGINNING 

Well, here we are again TABULATE fans. I believe I have 
exhausted this topic (to DEATH some folks say), so I thought I 
would put it to rest in this FINAL CHAPTER wHh a paper on the 
truly advanced features of the TABULATE procedure. The 
problem is these advanced features are anything but simple. In 
this tutorial we look at some simpler advanced features, like 
FORMCHAR, column and row t~ling, and fonnatting, and then 
the one that Is really a bear to understand - percentages (PCTN 
and PCTSUM). Some of the new Version 8 features will also be 
covered. 

The output from a CONTENTS procedure below is just so you 
know a little about the dataset we will be working with. 

CONTENTS PROCEDURE 

Datil set Hamel BASDATA.CIAflS 
Member TyPel DATA 
EDyine: VEiOll 

Obaervation81 
Variablea: 
Indexes: 

27 , 
o 

Created: 9:14 Wec!neaday, sep 19 Oba_evation Length: 4B 
WISt Modifled: 11:,,0 Tuesday, Feb 5 Deletl!!ld Obsl!rvations: 0 
Oatil Set Type: compressed I NO 

Reuse Space: NO 

-----Alphabetic List of Variables .and Attrlbutes-----
Variable Type Len Pos Format Label 

OAT' N= 32 DATES. Class Date 
LeC Cha, 25 Location 
NAME Char 25 
ORG Cha, 2. 0', 
SOORE - 40 5.1 Final Exam. Score 

SOME BASICS 

Here are few basic examples and their totally different looking 
outputs by simply changing where and how the variables are 
coded. If these are beyond your current proficiency with 
TABULATE, see my Beginning Tutorial paper in the SUGI 16 
and 20 proceedings and my Advanced TutOrial paper in the 
SUGI 21 proceedings and hang on to your hat because I'm 
starting from here and assuming you understand this much. 

PROC TABULATE DATA-CLASS 
CLASS ORG LOC DATIl; 
VAR SCORE; 

TABLE ORG, LOC*SCORE* (iii MJ:AN) *F=5.1; 

I Loeation. I 
1-----------------------------------1 

A I I I 
1-----------+-----------+-----------1 
I Final E:t:am I Final Exam J Final Exam I 
I Score I Score I SCOLe I 
J -----------+-----------+-----------1 
I N IMEAN I N IMEAN I N IMEAN I 

I - -- -- -- - •• - -- --+- ----+-----+-----+-----+-----+-----I 
10rq I I I I I I I 
1---------------1 I I J I I r 
IBMrgy I ".01 64.41 2.01 96.41 ., .1 
1---------------+-----+-----+-----+-----+-----+-----1 
IMgt S I 2.01 73.41 1.01 as.41 7.01 84.81 
I ----- -- -- -- -- --+- -- -- -t-----+---- -+-- ---+-- ---+-- -- - I 
jPower I 4.(11 89.01 2.01 70.71 3.01 79.8J 

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

TABLE ORG*LOC, 
SCORB*(N MEAN ~ PCTR)*F-5.1; 
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I Final Exam Score I 
1-----------------------1 
I H IHEM I MAX I fCTN I 

1---------------+-----+------f--- ---+-- -- - , 
IOl:!I I Loc:ati-I 1 I I I 
I-------Ion I I I I 1 
IEnergy 1-------1 I I I I 
I IA I 4.01 84.4, 93.01 16.01 
I 1-------+-----+-----+-----+-----1 
I IB I 2.01 96.41100.01 8.01 
1------+-------+---- -+--- -- -+-- -- -+-----1 
IMqr S IA I 2.01 73.41 99.41 B.OI 
I 1-------+-----+-----+-----+-----1 
I 18 I 1.01 8!!1.41 85.41 4.01 
1 1-------+-----+-----+-----+-----1 
1 Ie I 7.01 84.81 9B.31 .2B.OI 
I -------+------ -+-----+-----+---- -+-----1 
I Power IA I 4.01 89.01 99.11 16.01 
1 1-------+-----+-----+-----+-----1 
1 IB I 2.01 70.71 90.01 B.OI 
I 1-------+----+-----+-----+----- t 
I Ie I 3.01 79.81 93.61 12.01 

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

TABLE ORG LOC, 
SCORE* (N MEAN ~ PCTR) *F=5 .1; 

I Pinal Exam Sc:or& 1 
1-----------------------1 
I K IMIM I !WI: IPC'l'N 1 

1---------------+-----+-----+-----+----- I 
IOr9 1 1 I I I 
1---------------1 I I I I 
I Enerqy I 61 88.41100.01 24.01 
1---------------+-----+-----+-----+-----1 
IMgt S I 101 82.61 99.41 40.01 
1---------------+-----+-----+-----+----- I 
IPoWl!!lr I 91 81.91 99.11 36.01 
1---------------+-----+-----+-----+-----, 
I Locat1.on I I I 1 1 
1---------------1 I 1 1 I 
IA I 101 84.01 99.41 40.01 
1---------------+-----+-----+-----+-----1 
18 I SI 83.91100.01 20.01 
1----------.-- --+- -- --+- -- --+-----+----- I 
Ie I 101 B3.31 :;18.31 40.01 

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

TABLE ORG ALL I 
(LOC ALL) *SOORE*(N MEAN)*F=5.1; 

I Location I 
1-----------------------------------, 
I A I I ALL 
1-----------+_ -- ---- ----+-----------+----------- I 
I Fleill bam I Final balll ,Final Exant I Final ExaDI I 
I Sc:ore I Sc:or& I Score I Sc:o.J;EiI I 
,-----------+-----------+-----------+----------- I 
I N IMEAN I N IM!!M I N IMEAN 1 N IMEAN I 

J ----------------+-----+-- ---+---- -+-- -- -+-- ---+---- -+--- ---+---- - 1 

10r'1 1 I I I I I I I I 
1----------------1 I I I I I 1 I I 
I Ene.J;9Y I 41 84.41 21 96.41 .1 ., 61 68.41 
I----------------+-----+-----+-----+-----+-----+-----+-----+-----1 
IMgt s I 21 13.41 11 85.41 71 84.81 101 82.61 
, ----------------+---- -+-- ---+-----+-----+---- -+---- -+-- -- -+----- 1 
'Power 1 41 e9.01 21 10.71 31 19.81 91 81.91 
,--------- ---. -- -+-----+-- -- -+---- -+-- -- -+-----+-----+-- ---+-----1 
IALL , 101 84.01 51 83.91 101 83.31 251 83.71 

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 built-in class variable that 
can be specified accumulate totals for the entire r(1N and/or 
column. In the above example it was used in the r(1N 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 column after the LOC 
columns. Also notice since it was grouped with LOC and then 
nested, the column contains the totals for allloc:ations using the 
same statistics. 

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 table entries; it accumulates each observations value 
and divides by the number of observations. 

TITLES AND LABELS 

You can see that to have TABULATE put descriptive titles 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. 
Foll(1N it with an equals sign (=) and a quoted label ('This is a 
Laber) 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 
statement except you use the statistic's name instead of a 
variable name. Here is an example of doing both. 

ORG ALL, 

(LOC ALL-' Row Total.s') 
*SCORE*(N MEAN)*F=5_1 

/ BOX=' SESUG 2K'; 
KEYLABEL 

N='Count' 
MEAN= 'Maan , 

ALL='Total' 

ISESUG 2K I Lot:ation I I 
I 1-----------------------------------1 I 

I A I B I C I Row TctalBI 
I ----------+----------+-----------+-----------1 
I Final Exam I Final Exam I Final EM.Io. 1 Final Exam I 
I Scorl! I Seore I Socre I Score I 
1-----------+-----------+-----------+----------- I 
I Count I AV9 I Count I Avq I COunt I Avq I COUnt I Avq I 

1----------+-- ---+-----+-----+-----+-----+-----+-----+-----, 
I Deplll.ttJunt I I I I I I I I I 
1----------1 I I I I I I I I 
I Enugy I 41 84.41 21 96.41 .1 .1 61 88.41 
1----------+-----+-----+-----+- ----+-----+-----+_--- -+-----1 
IMgt s I 21 73.41 11 85.41 11 84.81 101 82.61 
1 ----.- ----+_ ----+-----+_ ----+_ ----+-----+-----+-----+-----1 
1 Power I 41 89.01 21 70."'11 31 79.81 91 81.91 
I -- --------+-----+----+-----+----- f----- f- ----f- ----+-----1 
I Total I 101 84.01 51 83.91 101 83.31 251 83."'1' 

The above example has another tables option specified (BOX=) 
that specifies what to put in the upper-left comer box of the table. 

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 defau~) 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. 
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PEIOC TABULATE DATA-CLASS 

Ml:SsmG NOSEPS 
CLASS ORG LOC DATE; 

VAll SCORE; 

1* TITLES & LABELS */ 
TABLE 

ORG ALL-'--- Total.s 
(LOC ALL-' Rolf Totals') 

* (SCORE*MEAN-' '*F=5.l) 
1 BOX=SCORE ROW=lI'LOAT 

MISSTEXT='None' ; 

I Final EKam. I Location I Row I 
IAverag'es 1----------------------1 Tota-I 
I I I AlB I C I h 1 
I 1-----+-----+-----+-----+-----1 
I I Final I Finall Final I Final I Final I 
I I~_I~_I~_I._I._I 

I IAver-IAve,,-IAv."-IAver-IAver-1 
I lag'ell lagell la9'ell la'lell 11I'1"s I 
1----- ----.----- -+-- -- -+---- -+-- -- -+-----+-----1 
I Department 1 I I I I I 
I I None I None I None I None I Nona I 
I Energy I None I 84.41 96.41 Nonlll 88.41 
IK¢ S I None I 13.41 85.41 84.81 82.61 
I Power I Nonel 89.01 10.71 19.81 81.91 
1--- Touls --- I Noned 84.01 83.91 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. 

PEIOC TABULATlii DATA;oCLASS 

MISsmG NOSEPS 
FOm4CII1\R= , 

CLASS ORG LOC DATE; 

VAR SCORE; 
TABLIII 

ORG ALL='--- Totals ___ I, 

(LOC ALL=' Row Totals') 

, ; 

* (SCORE=' '*MI:.AN-' '*:&'-6.1) 
1 BOX=SCORE ROW=lI'LOAT 

MISSTEXT='None' ; 
Final E:a:am Location 
Averages Dept 

A C Totals 

Department: 
None No~ N=. None N=e 

Enerqy None 84.4 96.4 None 88 ... 

"'" S 
None 73.4 85.4 84..8 82.6 

Power N=e 89.0 70."'1 79.8 81.9 
--- Totall -.- N=. 84.0 83.9 83.3 83.7 

By simply adding the FORMCHAR= option to the PROC 
statement 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. 
This example is the specification needed on an 08/390 
mainframe (MVS). 

PEIOC TABULATE DATA-CLASS 

MISSING NOSEPS 
FOm4CIIABP=' FABFACCCBCEBBFECAIlCB 

BB4E7E4F60AFE04C6E40'X 
CLASS ORG LOC DATE; 

VAR SCORE; 
TABLE 

ORG ALL='--- Tota1s ---', 
(LOC ALL-'Row Totals') 

* (SCORE=' '*MEAN=' '*F-6 .1) 
1 BOX=SCORE ROW=lI'LOAT 

MISSTEXT=-'None' ; 



TuTORIALS 

SUBTOTALING 

The only real trick to doing subtotaling is the nesting of ALL in 
the row expression. 

TABLE 
ORG*{LOC ALL-'Loc Subtotal') ALL-'Org Total', 
SCORE~'Avaraga Final Bxam Score' 

*MBAN=' '*F=6.1 
/RT8-25 BOX-SCORE 

RON=~T MXSS~'None'; 

I Final Exam Averages I AV9' I 
1-----------------------+------1 
I Department I Location I I 

1-----------1 I 
lA I None I 
1-----------+------1 
'''·Subtotal I None I 

1-----------+-----------+------1 
I Energy I Loclltion I I 
1 1-----------1 I 
I I I N,;mel 
I t -----------+------1 
I IA I 84.41 
I 1-----------+------1 
t IB I 96.41 
I 1-----------+------1 
I ' .... Subtotal I 138.41 
1-----------+-----------+------1 
IMgt S I Location t I 
I 1-----------1 I 
I fA I 13.41 
I 1-----------+------1 
I 18 I 65.41 

1-----------+------1 
Ie I 84.81 
1-----------+------1 
I .... Subtotal I 82.61 

1-----------+-----------+------1 
I Powu I Location I I 
I 1-----------1 I 
I IA I 89.01 
I 1----------+_-----, 
I IB I 10.11 
I ,-----------+_----- t 
I Ie I 19.81 
I ,-----------+_-----1 
1 ,'"*SubtQtal, 81.91 
,-----------------------+------1 
IDept Total 1 83·'1 

Above we see the nesting of (LOC ALL) in ORG. That tells 
TABULATE to concatenate an ALL row after all the LOC rows for 
each ORG value. 

PERCENTAGES 

In its Simplest form the PCTN or PCTSUM is just another 
statistic like N or MEAN you can request. 

PROC TABULATE DATAaCLASS 
CLASS ORG LOC DATE; 
VAR 

TABLE 
SCORE; 

ORG, (LOC ALL) * (N*F-3. 0 PCTN); 

1 Location I 
1---- -- -- ---- -- -- ---- -- ----------1 
IA IB Ie IAL!. 
1----------+----------+----------+----------1 
I N I PCTN I N I PCT" I N I PC'l'N I N I PCTN I 

I ------ -- - - -- -- -+-- -+-- ----+---+------+---+--- ---+--+------ I 
IOrg I I I I I I I 1 I 
1---------------1 I I 1 I I I 1 I 
I Energy I 61 22.21 21 7.41.1 .1 81 29.61 
1 -- -------------+---+------+-- -+-- ----+---+_----+---+------1 
IMgt S I 21 7.41 11 3.'1 71 25.91 101 37.01 
1---------------+---+----- -+-- -+------+---+_-----+---+------1 
I PlOwer I 41 14.81 21 7.41 31 1l.11 91 33.31 

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

To specify how the percentage is computed you Simply attach a 
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denominator specification to PCTN or PCTSUM using the 
inequality 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 ;s to divide Into the N or SUM value, or what 
YOU are dlvldlna by. 

TULB ORG, (LOC ALL) * (N*F=3. 0 PCTN<ORG»; 

I Location I 
1--------------------------------1 
IA IB I ALL 
1----------+----------+----------+----------1 
I N I PCTH I N I PCTN 1 N I pern I N I PcrN I 

I ------ ---------+---+---- --+---+----- -+-- -+---- --+---+_-----1 
IOrq I I I I I I I 1 1 
1---------------1 I I I I 1 I I I 
I Energy I 61 SO.OI 21 40.01 -I .1 81 29.61 
1------------- - -+---+------+_--+------+---+------+---+_ -----, 
IMgt s I 21 16.71 11 20.01 71 70.01 10, 37.01 
1---------------+---+------+_ -. +_---- -+---+------+---+_ -- --- I 
I PlOwer I 41 33.31 21 40.01 31 30.01 91 33.31 

The above example shows the row expression in the 
denominator 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 columns 
(LOC) value. Observe that since PCTN is nested in LOC that the 
denominator specification is saying to divide each cell under that 
location by the total number of observations that are in that 
location. So why do you specify the row expression? Because 
that is simply telling TABULATE which number 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 location. And for 
location C, we see each cell is divided by 10, the total of all the 
ORG observations in that location. And for the ALL column we 
see each cell is divided by the total of all the ORG observations 
in all the locations. 

Here is a handy rule-of-thumb: 

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

TABLE ORG, 

(LOC ALL) * (N*F=3. 0 PCTN<LOC ALL» ; 

LO(lation 
1------- -- -- ---- -- -- ---------- ---I 
I A I I C I ALI.. 
1---·------+----------+----------+----------1 
I N J PCTN I N I PCTN I N I PCTN I N I PCTN I 

I --- -- -- -- -- - - --+- --+----- -+---+-- -- --+_-- +- ---- -+---+------, 
IOrq I 1 I I 1 I I I I 
1---------------1 I I I I I I I I 
I Energy I 61 75.01 21 25.01.1 .1 al 100.01 
I -- -- -- -- -- -----+---+------+---+--- -- -+---+-- -- --+---+------ I 
'Mqt S I 21 20.01 11 10.01 71 70.01 101 100.01 
I ---------------+---+------+- - - +- -----+---+------+_--+--- -- - I 
jPower I 41 44.41 21 22.ZI 31 33.31 91 100.01 

Notice in the above example that the entire column expression is 
coded as the denominator speCification. If you don~, strange 
results or even errors can occur. As before, you are simply 
telling TABULATE which number of observations to total. So, in 
the above example, we see that organization 'Energy' cells are 
divided by 8, the total of all the LOC observations in that 
organization. For organization 'Mgt 5' we see each cell is 
divided by 10, the total of all the LOC observations in that 
organization. For organization 'Powe( we see each cell is 
divided by 9, the total of all the LOC observations in that 
organization. And for the ALL column we see each cell is 
divided by the total of all the LOC observations in that 
organization, thus the 100 percent 



TABLE ORG, 
(LOC JILL) *SCORE* 

(StlM*F=5.1 PCTSUM<LOC ALL»; 

I Location I 
1--------------------------------------1 
IA I Ie I ALL 
1--------- -- -+----.--- ----+- -- -- -------+------------1 
I F1'nal EUID 1 Final Exam I Final EJc.am I Final Exam I 
I Score I Score I Score I SCQre I 
1----- ---- -- -+-- -- -- ------+--- -•• - -----+------------1 
I SOM lPCT3UMI SUM IPC'l'SUMI SUM IFCTSUMI SUM IPCTSUMI 

1----- ----------+-----+------+-----+------+-----+- .----+-----+------1 
lOr.. I I I I I I I I I 
1---------------1 1 I I I I I I I 
I Enerqy 1337.61 63.7Il92.61 36.31 .1 .1530.41100.01 
I - -- -- -- - - ------+-----+------+-----+------+-----+----- -+-----+------1 
1Mgt S 1146.71 11.01 65.41 10.31593.51 ;1.91825.61 100.01 
I --- -- ----------+-----+------+-----+------.... ----+--- -- -+-----+------1 
lPower 1356.21 48.3114.1.31 19.21239.41 32.51736.91 100.01 

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 
dataset.) 

The following examples show that the same rules apply for 
nesting variables and using ALL. 

PRO<: TABUI.A'rE DA'rA-CLASS 
1'OmdAT-6.1 NOSEPS; 

CLASS ORG LOC DA'rE; 
VAR SCORE; 
TABLE ORG*DA'rE, 

(LOC ALL) * (N*F-3.0 PCTN<ORG*DA'rE»; 

I Location I 
1--------------------------------1 

I IAI ICIALL 
I 1----------+----------+----------+----------1 
I INIPC'l'NIHIPCTHINIPCTNINIPCTNI 
I - ---- ---- ------+- --+----- -T-- -T---- --+---+------+---+---- --I 
10.q Clan I I I I I I I I I 
IEDerqy Date I I I I I I I I I 
I 07APR 1 11 8.31.1 .1.1 .1 11 3.71 
I 03H1\Y 11 8.31 11 20.01.1 .1 21 1.41 
I 22JUN 11 8.31.1 .1.1 .I 11 3.11 
I 120CT 31 2!!i.01 11 20.01.1 .1 41 14.81 
1Mqt. S 07APR 11 8.31.1 .1.1 .j 11 3.71 
I 03MAY.I.1 11 20.01.1 .1 11 3.71 
1 22JUN.I.I.I.1 41 40.01 (I U.S I 
I 120CT 11 8.31.1 .1 31 30.01 41 14..81 
IPo_. 07APR 11 8.31 21 40.01.1 .j 31 11.11 
I 03MAY 11 8.31.1 .1.1 .1 11 3.71 
1 22JUN 11 8.31.1 .1 31 30.01 "" 14..81 
1 120CT 11 8.31.1 .1.1 .1 11 3.71 

TABLE ORG*DA'rE , 
(LOC JILL) * (N*F=3 • 0 PCTN<LOC JILL» ; 

I Locat::ion I 
1-------------------------------1 
I A I 1 ALL 
1----------+----------+----------+----------1 
I N I PCTN I N I PCTN I N I PC'l'N I N I PCTN I 1 _______________ + ___ + ______ i-___ + ______ + ___ i-__ ----+---+------I 

10rq ClllslI , , , 
I Enerqy Da~e , , , 
1 07APR 11 100.01 ., , 03M.z.Y 11 50.01 11 , 22JON 11 100.01 ., , 120CT 31 75.01 11 
IMqt s 07APR 11 100.0 I ., , 03MAY ., ., 11 , 22JON ., ., ., , 12= 11 25.01 ., 
I Power 07APR 11 33.31 21 ,-. 11 100.0 I . , 

22.ruN 11 25.01 ., 
120CT 11 100.01 ., 

TABLE ORG*DA'rE JILL, 
(LOC JILL) * 

, , , , , , , , , , ., ., .. I, 100.01 
SO.CI .1 .1 21 100.01 ., ., ., 11 100.01 
25.01 ., ., 41 100.01 ., ., ., 11 100.01 

100.01 ., ., 11 100.01 ., 41 100.0 I " 100.01 ., 31 75.01 " 100.01 
66.11 ., ., " 100.01 .. ., ., 11 100.01 ., " 75.01 " 100.01 ., ., ., 11 100.01 

* (N*F=3 • 0 PC'rN<ORG*DA'rE ALL» ; 
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- - - - -------- --- ----------------------------------------, , Location. , , , 1--------------------------------1 , , , A , • , e , l\LL , 
, 1 -- --------+---______ .,.-+ __________ i-________ --I , , N , ,crn , N , ,eTN , N , 'CTN , N , 'CTN , 
I ---------------+---+------+---+------+---+------+---+------I 
IOl:q Class , , , , , , , , , 
I En.erqy Date , , , , , , 1 , , , 01APR , 11 8.31 ., ., ., ., 11 3.71 , 03MAY , 11 8.31 11 20.01 ., ., 21 1.41 
, 22JUN I 11 8.31 ., ., ., ., 11 3.71 
, l20CT , 

" 25.01 11 20.01 ., ., " 14.81 

'Mgt • 01APR , 11 8.31 ., ., ., ., 11 3.11 
, 03MA.Y , ., ., I, 20.01 ., ., 11 3.71 
, 22JUN , ., ., ., ., 41 40.01 41 14.81 , l20CT , 11 8.31 ., ., " 30.01 " U.81 
I Power 01APR , 11 8.31 21 40.01 ., ., " 11.11 

I ,-, , 11 8.31 ., ., ., ., 11 3.71 , 22"'" , 11 8.31 ., ., " 30.01 " 14.81 

I l20CT , 11 8.31 ., ., ., ., 11 3.11 
,ALL , 121 100.01 51 100.01 101 100.01 27, 100.01 

-------------------------------------------------------------

The same rules apply for denominator specifications that are 
NOT the entire expression. 

TABLE ORG*DA'rE, 
(LOC ALL) * (N*F=3.0 PCTN<DATZ»; 

1 Location I 
1--------------------------------1 
IAIBIIALL 
, ---- -- ----+--------- -i-----------+---------- I 
1 N I PCTH I N I PC'l'N I N 1 peTN I N 1 PCTN I 

(---------------i---i------+--+------+---+------+---+------I 
IOrq Clal!l5 , , , , , , , , , 
I Energy ""to , , , , , , , , , , 07APR 11 16.71 ., ., ., ., 11 12. SI , 03MA.Y 11 16.71 11 50.01 ., ., 21 25.01 , 22"'" 11 16.71 ., ., ., ., 11 12.51 , 12= " 50.01 11 50.01 ., ., " 50.01 
IMqt s 07APR 11 50.01 ., ., ., ., 11 10.CI , ,-, ., ., 11 100.01 ., 01 11 10.01 , 22"'" ., ., ., ., 41 57.11 41 40.01 

I 120CT 11 50.01 ., ., " 42.91 " 40.01 

'"",", 01APR 11 25.01 21 100.01 ., ., 31 33.31 , 03MAl" 11 ~5.01 ., ., .1 ., 11 11.11 , 22J1JN 11 25.01 ., ., 31 100.01 41 44.41 
, 120CT 11 25.01 ., ., ., ., 11 11.11 

With the denominator specification of DATE, TABULATE will use 
the total number of observations for all dates in that column as 
the denominator. But since DATE is nested within ORG, it wHI 
only use those observations that belong to that ORG. So, in the 
above example the total number of observations for location A in 
ORG Energy is 6, which becomes the denominator for computing 
PCTN for all those dates. You can also see the total number of 
observations for location B in ORG 'Mgt 5' is 1, which becomes 
the denominator for computing PCTN for all those dates, thus 
the 100 percent on 03MAY. The total number of observations 
for the ALL column in ORG 'Powe( is 9, which becomes the 
denominator for computing PCTN for all those dates. 

TABLE ORG*DA'rE, 
(LOC ALL) * (N*F-3.0 PCTN<ORG»; 

1 Location I 
1--------------------------------1 
IAI CIALL 
I ----------+----------+----------+----------1 
1 N I PCTN I N I peTN I N I PC'l'N I N I PCTN t 

1----- ----------+---+------+---+------i----i-------+---+------1 
10rq Clalill , I , , , , , , , 
IEDerqy Date , , , , , , , , 07APR 11 33.31 ., ., ., ., 11 20.01 , ''''''. 11 50.01 11 50.01 ., ., 21 50.01 
, 22JON 11 50.01 ., ., .. ., 11 11.11 
, l20CT " 60.01 11 100.DI ., ., 41 44.41 
IMgt s 07APR 11 33.31 ., ., .. ., 11 20.01 
, 03M1!.Y ., ., 11 50.01 ., ., 11 25.01 

22JUN ., ., ., ., " 57.11 " ..... .... 1 

l20CT 11 20.01 ., ., 31 100.01 " 44.41 
IPo~r 01APR 11 33.31 21 100.01 ., ., " 60.01 
, 03MAY 11 50.01 ., ., ., ., 11 25.01 
, 22JW 11 50.01 ., .. " "'2.91 " 44 .... 1 
, 12= 11 20.01 ., ., ., ., 11 11.11 

With the denominator specification of ORG, TABULATE will use 
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the total number of observations for all organizations in that 
column as the denominator. But since ORG is nested with 
DATE, it will only use those observations that belong to that 
DATE. So, in the above example the total number of 
observations for location A with a date of 07 APR is 3, which 
becomes the denominator for computing PCTN for that date in 
every ORG in that location, thus the 33.3 percent for each one 
with a count of 1. The total number of observations for location 
A with a date of 120CT is 5, which becomes the denominator 
for computing PCTN for that date in every ORG In that location, 
thus the 20 percent for each one with a count of 1. The total 
number of observations for location B with a date of 03MA Y is 2, 
which becomes the denominator for computing PCTN for that 
date in every ORG in that location, thus the 50 percent for each 
one with a count of 1. The total number of observations for the 
ALL column with a date of 03MAY is 4, which becomes the 
denominator for computing PCTN for that date in every ORG, 
thus the 25 percent for each one with a count of 1. 

The ALL in the denominator specification gave me a real hard 
time at first until I discovered it is really only needed to satisfy 
the table expression expansion. Typically ALL is used to do 
some sort of totaling and is thus concatenated not nested. So, 
all (hal hal) you have to do is Include it in your denominator as 
shown below. 

TABLE <mG*DATIil ALL, 
(LOC ALL) * (N*F-3. 0 PCTN<<mG ALL» ; 

I Locat1on I 
I·----------------------~--------I 
IAIBIIALL 
1----- -- ---+----------+----------+--------- I 
I H I PCTN J N I PCTN I N I PCTN I N I PCTN I 

J ---------------+- --+------+-- -+-- -- --~---+------+--- ... ------ I 
IOrg' Class , , , , , , , , 
IEnerqy Date , , , , , , , , , 07 .... 11 33;.ll ., ., ., ., 11 2G.OI , ,3MAY 11 50.01 11 50.01 ., ., 2' 50.01 , 22JUN 11 50.01 ., ., ., ., 11 11.11 , lZOCT " 60.01 11 100.01 ., ., " 44.41 
IM91: oS 07APR 11 33.31 ., ., ., ., 11 20.01 , '''''Y ., ., 11 50.01 ., ., 11 25.01 , 22JUN ., ., ., ., 

" ~7 .11 " 44.41 , 120CT " 20.01 ., ., " 100.01 " 44.41 
I Power 07APR 11 33.31 21 100.01 ., ., " 60.01 , '_Y 11 50.01 ., ., ., ., 11 25.01 , 22J11N 11 50.01 ., ., " 42.91 " 44.41 , 120CT 11 20.01 ., "' ., ., 11 ll.ll 
'ALL 12, 100.01 51 100.01 101 100.01 271 100.0 I 

If you leave it out of the denominator specification, you will get 
the messages: 

ERROR: PCTN base is not in table. 
ERROR: A PCTN crOSSing has no denominator. 

Where the ALL gets real complicated is when you nest the ALLs 
in groupings, then you will need to expand the "crossings" as the 
SAS manuals indicate to be sure you get the proper 
denominator. 

To get a better feel for the use of percentages, let's use the 
subtotaling example from earlier and add a subtotal percentage. 

TABLE 
<mG* (LOC ALL='Loc Subtotal') ALL-'O%"g Total', 
SCOlIE* (SUM*F-6.l PCTSIlM<LOC ALL» 
I RTS-25 ~SCORE 

ROMDFLOAT MISSTEXT-'Nona' ; 
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I Fillal ExiUII. Score I Final EXMIl I 
I Seora I 
1-------------1 
I SUM I PCTSUMI 

1-----------------------+------+------1 
10rg Location I I I 
I Energy A I 337.61 63.71 
I I 192.61 36.31 

IMgt S , , 
, 
, 
, 
I Power , , , , , 
IOr9 TotaJ. 

Lee I I I 
Subtotal I 530.4j 100.0) 
Location I 1 I 
A I 146.11 17.81 
B I 85.41 10.31 
c I 593 • .51 71.91 
Loe I I I 
Subtotal t 825.6\ 100.01 
Location I 1 f 
A I 356.21 46.31 
B I 141.31 lSl.21 
C I 239.41 32.SI 
Lac I 1 I 
Subt¢tal I 136.91 100.01 

12092.91 100.01 

VERSION 8 FEATURES 

Until I can fully understand (and tryl) all the new features of 
TABULATE in version 8, I will only discuss some of the more 
interesting ones here. Following are most of the new features. 
Many of them are in response to the SASware Ballot. 

The PROC TABULATE statement supports these new options: 

> CLASSDATA= - specifies a data set that contains the 
combinations of class variable values to Include in analysis. 

> CONTENTS= - allows you to name the link in the HTML 
table of contents that points to the ODS output of the first 
table produced. 

> EXCLNPWGT - excludes observations with nonpositive 
weights from the analysis. 

> EXCLUSIVE - excludes from the analysis all class variable 
combinations that are not in the CLASSDATA= data sat. 

> NOTRAP - disables trapping mathematical errors due to 
overflow. 

> OUT= - names the output data set. 
> QMARKERS= - specifies the default number of markers to 

use for the P2 (fixed space) quantile estimation method. 
> QMETHOD - specifieS the method to process the input data 

to compute quantiles. 
» QNnDEF= - speCifies the mathematical definition used to 

compute quantiles. 
> TRAP - enables trapping mathematical errors due to 

overflow. 

TABULATE now supports multiple CLASS statements and the 
following new options: 

> ASCENDING - specifies to sort the class variable levels in 
ascending order. 

» DESCENDING - speCifies to sort the class variable levels in 
descending order. 

» EXCLUSIVE - excludes from the analysis all class variable 
values that are not found in the preloaded range of user­
defined formats. 

» GROUPINTERNAL - specifies not to apply formats to the 
class variables when TABULATE sorts the values to create 
combinations of class variables. 

> MISSING - considers missing values as valid class variable 
levels. 

» MLF - enables TABULATE to use the primary and 
secondary format labels for a given range or overlapping 
ranges to create the subgroup combinations when a 
muHilabel format is assigned to a class variable. 

> ORDER= - specifies the sort order for the levels of the class 
variables in the output. 

» PRELOADFMT - specifies to preload all the formats for the 



class variables. 
)0 MLF - allows you to make use of muHiple labels when a 

multllabel format is assigned to a class variable in PROC 
FORMAT. 

TABULATE also supports multiple VAR statements. 

In the TABLE statement, the following options have been 
enhanced: 

)0 CONDENSE - prints multiple logical pages on a physical 
page. 

)0 CONTENTS= - allows you to name the link in the HTML 
table of contents that pOints to the ODS output of the table 
produced using the TABLE statement. 

)0 NOCONTINUED suppresses the printing of the 
"(Continued)" continuation message for tables that span 
physical pages. 

PROC TABULATE supports these new statistics that PROC 
MEANS and SUMMARY also now supports: 
)0 COLPCNT 
)0 COLPCTSUM 
)0 MEDIAN 
)0 P1 
)0 P5 
)0 P10 
)0 P90 
)0 P95 
)0 P99 
)0 PAGEPCTN 
)0 PAGEPCTSUM 
)0 Q1 
)0 Q3 
)0 QRANGE 
)0 REPPCTN 
)0 REPPCTSUM 
)0 ROWPCTN 
)0 ROWPCTSUM 

The first thing I had to try was some of the new statistics. 

PROC TABULATE DATA=CLASS OOT-CLASSOUT 

FORMAT-5 • 1 NOSIiIPS; 
CLASS ORG LOC DATE; 
VB SCORE; 
TABLE ORG*DATE al.1, 
SCORE* (LOC ALL) * (N*F=2. MEDIAN*F=5.1 

COLPCTN*F=3. RIIIPPCTN*F-3 • ) 
I RTS=15 CONDENSE NOCONTINUED ; 
RUN; 
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Final EXam Score 

1-----------------.--.------------------------------------- - I 
I Location I I 
1--------------------------------------------------1 I 
I A I B I C I I 
1----------------+----------------+----------------1 All I 
I I ICo-IRe-1 I ICo-IRe-1 I ICo-IRe-I--------1 
I IMedi-Ili'-lpP-1 IMed1-IlP-lpP-1 IMedi-liP-lpP-1 IMedi-1 
1M I an IctNlctNIN I an IctNlctNIN I a.n IctNlctNlN I an I 

I _. -.-. -.-. _. -+--+- -- --+---+---+--+-----+---+- --+--+-----+---+---+--+----- I 
IOrg Class , , , , , I I I , , , I , , 
I Energy Date , , I , I I I I , , , I I , 
I 03MAY 11 88.91 '0' " 11 92.81 201 " ., ., ., .1 " 90.91 

I 22.nm 11 69.91 10, " .1 .1 .1 .1 " " 
., ·1 1, 69.91 

I 120CT " 89.41 20' " lIlQO.OI 201 41 ., ., ., .1 " 93.01 
IMgl:: s 07APR 11 99.41 1O, " .1 ,I .1 ., ., ., .1 .1 11 99.41 

I 03MAY ., ., ., ., 11 85.41 201 41 ., ., ., .1 11 83.41 

I 22.nm ., ., ., ., .1 ,I ,I ,I 41 81.11 401 161 41 87.71 

I 120CT 11 47.31 101 " .1 .1 .1 .1 " 86.81 30' 121 " "/6.71 
I Power 01APR 11 99.11 10, " 21 70.71 401 " 

., ., ., ·1 " 90.01 

I 03MAY 11 93.51 101 " .1 ,I .1 .1 ., ., .1 .1 11 93.51 

I 22JUN 11 70.11 101 " .1 .1 .1 .1 " n.zl 301 121 41 "/5.71 

I 120CT 11 93.51 101 " ·1 ·1 ·1 .. " 
. , .. .1 " 93.51 

IAl1 1101 91.011001 40, 51 90.011001 ZOIlOI 64.011001 401251 68.91 

I Final I 
I Exam I 
I Score I 
1-------1 
I All I 
1-------1 
ICo-IRe-1 
IlP-lpP-1 
I ct.N1 ctNI 

1-------------+---+---1 

IOr9 Class , , , 
IEnergy Date , , , , 03MA.Y I " " I 2ZJON I " " I 120CT I 121 121 
IMgt S 07APR I " " I 03MA.Y I 41 41 

22JUN I 161 161 
120CT I '" ,., 

I Power 07APR I 12, 12, 
, 03MA.'t , 41 41 
I 22JUN I ,., ,., 
I 120CT I 41 " 'All 110011001 

It is amazing that after all these years of SAS programmers 
trying .... and trying •... and frying to figure out how to make the 
@!#$%A_& TABULATE denominator speCification work right, 
they make a statistic to do It for you! 

Let's see what the output dataset looks like. 

PROC CONTENTS DATA=CLASSOUT ; 
RUN; 

The COHTEN1'S Procedure 

Data Set Namen SASUSER. CLASSOUT 
Menlber Type: DATA 
Engine: va 
Created: 8; 53 Friday. Octoi:ler 13. 2000 
Last Mcdified: 8:53 F.dday. October 13, 2000 
froteetion: 
Data Set Type: 
Label: 

Observations; 31 
Variables; 10 
IndeKes~ 

Observation Length: "/2 
Deleted Observations: 0 
COMpressed: 
SOrted: 

NO 

NO 

-----AlphaDetie List of Variables and Attr:lbutes-----

Variable Type Len Poll FOrDlilt: Label 

_PAG~_ N= Page for Observation 
_TABLE_ N= 16 Table for Otlservatlon 
_TYPE_ Ch" ., Type of Observation 
MTE N= DATE. Class Date 
Lee Ch" 'Z Lccat;!.011 
ORG Ch .. S. 0<. 
SCORE_Median N= " SCORE_N N~ Z4 

" SCORE_Pet» _0 DO N~ .. , SCORE _ PetN _010 N~ .. 
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PROC PRnI'l' DATAaCLASSOUT ; 

RUN' , 
s s 
c c 

s 0 0 
C R R 

0 • • 
R -• P F 

S < < -
T C M t t 

:; • A 0 e N N 
D Y A • R d 

0 0 L A F G L • 1 0 0 
b R 0 T ~ • • . 1 0 . G C E N n 0 0 - - -
1 Energy A 03MAY60 111 1 1 1 8a.90 10 , 
2 En.,,,. • 03M1t.Y80 111 1 1 1 92.80 20 , 
3 Ener9Y A 22J1JN80 111 1 1 1 69.90 10 , , Energy A 120CTSO 111 1 1 2 89.40 20 • 
5 Energy • 120CT80 111 1 1 1 100.00 20 , , Mgt S A 07APP.80 111 1 1 1 99.40 10 , , Mgt S • 03to.YBO 111 1 1 1 8:;.40 20 4 

• Mgt S C 22JUN80 111 1 1 4 81.65 40 1. 
9 Mgt S A 12OCTSO 111 1 1 1 41.30 10 • 

10 Mgt S C 12OCT80 111 1 1 3 86.80 30 12 
11 i'o_r A 07JU>R80 1ll 1 1 1 951.10 10 • 
12 p~r • 07APRSO 111 1 1 2 70.65 40 • 
13 Power A 03MA.YSO 111 1 1 1 93.~O 10 • 
14 PO_1: A 22JUN80 111 1 1 1 10.10 10 • 
15 Power C 22JUHBO 111 1 1 3 81.20 30 12 
16 power A 12OCT80 111 1 1 1 93.50 10 • 
" Energy 03MAYBO 101 1 1 2 90,85 , 
" Energy 22J1JN80 '" 1 1 1 69.90 • 
19 EIlergy 12OCT80 '" 1 1 3 93.00 12 
20 Mgt S 07APR80 101 1 1 1 99.40 • 
21 Mgt' OlMAYSO 101 1 1 1 85.40 • 
22 Mgt' 22JUHSO 101 1 1 • 87.65 16 
23 Mgt S 12OCT80 101 1 1 • 76.65 16 
24 PCWIi!Ir 07APRSO 101 1 1 3 90.00 12 
25 power 03MAY80 '" 1 1 1 93.50 4 
26 power 22J1JN80 '" 1 1 4 "/5.65 16 
21 power 12OCTBO 101 1 1 1 93.50 4 
28 A 010 1 1 10 90.95 100 40 
29 • 010 1 1 5 90.00 100 20 
30 C 010 1 1 10 84.00 100 40 
31 000 1 1 2S US.90 100 

Multiple CLASS statements give you the ability to specify 
different options to different variables. 

PROC TABtlLATB DATA=CLASS FORMAT-7.1 NOSEPS; 

CLASS LOC / DESCENDING 

CLASS DATE / MISSING ; 
CLASS ORG / MISSING; 
VAR SCORE; 

TABLE ORG*DATB ALL, . 

(LOC ALL) * (N*F=3 • 0 COLPCTN); 
RUN; 

I Location I 
1-----------------------------. -----1 
I C I B I A I All 
1-----------.. -- -- -- -- -- -+---.-. ---- -+------ ----- I 

I INI~lPc~INIC~PctNINI~lPc~tNI~lPctNI 

r ---------------. -+-- -+-------+---+-------+---+-- -----+-- -+------- I 
IOrg Clan I I I I I J I I I 
I Date t r I I I I I I I 
I 1.1.1.1.1 11 9.11 11 3.81 
tEnergy 03W>.Y 1.1 .111 20.0111 9.1121 1.11 
I 22JUN 1·1 .,., .1 11 9.11 11 J.81 
I 120CT I.' .1 11 20.01 21 18.21 31 11.51 
IMqt s 
I 
I 

IPewer 

I 
I All 

07APR .1 .1.1 .1 11 9.11 11 3.81 
03MAY ., _, 11 20.01.' ., 11 3.81 
22JUN 41 40.01·1 .1.' .1 41 15.41 
120CT 31 30.01.1 .1 11 9.11 41 15.41 
07APR .1 .1 21 40.01 11 9.11 31 11.51 
03MAY .1 oj.1 -I 11 9.11 11 3.81 
22JUN 31 30.01.1 .1 11 9.11 41 15.41 
120CT .1 .1.1 .J 11 9.11 11 3.81 

101 100.01 51 100.01 111 100.01 261 100.01 

PROC FORMAT ; 

VALUE $LOCFMT 
'A'='Knoxv11.1e' 
'B'='Chattanooga' 
'c' -'Nashv.i11e' 
'D'-'Memphis' ; 

RUN; 
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DATA=CLASS FORMAT=7.1 NOSEPS; PROC TABULATE 

CLASS LOC / DESCENDmG PRELOJIDFMT; 

DATE / MISSmG ; CLASS 

CLASS ORG / MISSING; 
loa $locfmt. Format 

VAR 

TABLE 

SCORE; 

ORG*DATE ALL, 

(LOC) * (N*F=3 • 0 

/ PRINTMISS 

COLPCTN) 

RUN; 

1 Locaticn I 
1-----------------------------------------------1 
I Memphis I Nashville I CbattaOQoga I Kncxville I 
1------- -- --+---~--~~~~~+~~---~-----+----------- I 

I I II I CQlPctll' I N I CclPetN 1 N 1 CoiPetll' 1 N ICclPetNI 
I - -------------- --+---+- -- ----+---+-------+---+-------+---+------- I 
IOrg Class I I 1 I I I I I I 
I D&te I I I I I I I I I 
I 1·1.1.1 0.01.1 0.01 11 9.11 
I 07APR 1.1 .1.1 0.01.1 0.01.1 0.01 
I 03MAY.1 .1.1 0.01.1 0.01.1 0.01 
I 2.2JUN.1 ·'.1 0.01·1 0.01.j 0.01 
, 12OCT.1 .1.1 0.01.1 0.01.1 0.01 
IlSnerqy .1.j.1 0.01.1 0.01.j 0.01 
I 07APR.1 .I.j 0.01.1 0.01.1 0.01 
I 03MAY.1 ·1.1 0.01 11 20.01 11 9.11 
I 22JIJN .j .1.1 0.01.1 0.01 11 9.11 
I 12OCT.1 .1.1 0.01 11 20.01 21 18.21 
IMgt S .j.I.1 0.01.1 0.01.1 0.01 
I 01APR.1 .1.1 0.01.1 0.01 11 9.11 
I 03MAY.j .1.1 0.01 11 20.01·1 0.01 
I 22JUN .1 .1 41 40.01.1 0.01.1 0.01 
I 12OCT.1 .1 31 30.01.1 0.01 11 9.11 
1 Power .1.1.1 0.01.1 0.01.' 0.01 
I 0"1APR.1 .1.1 0.01 21 40.01 11 9.11 
I 03MAY·1 .'.1 0.01.1 (J.OI 11 9.11 
I 22JlJN.j .1 31 30.01.1 0.01 11 9.11 
1 12OCT.1 .1.1 0.01.1 0.01 11 9.11 
IAll .1.1101 11)0.01 51 100.01111 100.01 

But what I think is one of the most useful new features of version 
8 is ODS. If you get a chance, attend one of Ray Pass's 
workshops or papers on ODS; they are very well done and very 
informative. Actually any class or paper on ODS would be 
useful. Virtually any output SAS can generate can use ODS. 

ODS 

PROC 

html body-"e:\sugi\advtab1.html"; 
TABtlLATE DATAaCLASS FORMAT=7.1 NOSEPS; 

CLASS LOC / DESCENDmG 

CLASS DATE / MISSING ; 
CLASS ORG / MISSING; 
VAR SCORE; 

TABLE ORG*DATB ALL, 
(LOC ALL) * (N*1!'=3 ,0 COLPCTN); 

IN SUMMARY 



I never thought when I first wrote the first version of this in 1992, 
that It would survive until the next version. Well, H has and 
versions 7 and B have introduced some new features ... So is 
this really the FINAl. CHAPTER?I?I Only time will tell! 

The one thing SAS has done over the years is virtually guarantee 
code wrHten in prior versions will continue to work in later ones 
... upward compatibility. TABULATE is no different; even though 
some of the new features make old techniques obsolete; H is still 
good to know them. 

This paper is not intended to be a cure for all your TABULATE 
problems. Every use of TABULATE is unique in some ways. All 
I have attempted to do is give you a good starting point or 
foundation to better understand how to get TABULATE to give 
you what you want. The more complicated your "crossings", as 
the SAS manuals refer to them, the tougher it is going to be to 
determine the denominator specification. Most everything else 
about TABULATE is very straight forward. 

So good luck and happy tabulatingll/ 
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