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Not for Beginners 

I had not given much thought to doing ~ TABULATE tuto­
rial until a friend of mine (I won't mention any names but his in­
itials are Frank Diiorio) asked when I was going to do "The Son 
of PROC TABULATE-? Well, I got to looking and found some 
topics that I had not really addressed In either my beginning or 
advanced tutorials. So this "intermediate- tutorial picks up 

. where my beginning tutorial ("The Utter Simplicity of the TABU­
LATE Procedure") left off, and fills a gap between the advanced 
tutorial. We will discover how to do subtotalling, do some rather 
interesting formatttng, tttllng, and labeling, see how some of the 
options work and interact, and last, but of course not least, 
BRIEFLY discuss how the PCTN and PCTSUM with the denomi­
nator specification works. This stuff is not lor the weak-ol-heart, 
pregnant women, or anyone unfamiliar with the basics 01 the 
TABULATE procedure. The output from a CONTENTS procedure 
below Is just so you know a IItlle about the dataset we will be 
working with. 

CONTENTS PROCEDURE 

Dat .. Set _ •• SASDATA_ClASS ObservatIons! t.7 
_r Type: DATA ' variables: 5 
Engine: Wiex Indexes: D 
Cr •• ted: 9;14 Wed, $ep 19 Observation length: 48 

Del.tad Observations: 0 last Modified: 11.40 Tua, Feb 5 
Data Set Type: Co.pr •••• d. NO 

Reuse SpaCIII' NO 

-----Alphabetic List of Variabie. and Attributes-----

• Variable Type len Pos Foreat Label 
-----------------------------------------------------------
4 DATE - 8 32 DATES_ Class Dat. 
t Loe Char 1 2S Location 
1 NAIE Char 2S 0 
3 ORG Char 6 26 Org 
5 SCORE - a 48 5_1 Final EX8 Scar 

"ALL?" the Basics 

Following are a few basic examples and their totally dirrerent 
looking outputs by simply changing where and how the variables 
are coded. II these are beyond your current proficiency with 
TABULATE, see my Beginning Tutorials paper in the SUGI 16 
and 20 proceedings and hang on to your hat because I'm start­
Ing from there and assuming you understand this much. 

PROC TAIIULATF. DATA-CLASS FOnMAT-5.1; 
CLASS ORG LOC DATE; 
VAR SCORE; 
TABLE ORG, LOC*SCOnE*(N MEAN); 

I location I 
1-----------------------------------1 
I A t B I c I 
1-----------+-----------·-----------1 
IFinal E>c8III tFinal Ex .. IFinal Exaa I 
I Score I Scare I Scora I 
1-----------+-----------+-----------1 

I I N IIIEAN I N IIIEAH I N IHEAH I 
1---------------+-----+-----·-----+-----+-----+-----1 
10rs I I I I I 1 1 
1---------------1 I I I I I I 
I Energy I 4.0184.41 Z_0196.41 _I .1 
1---------------+-----+-----+-----+-----+-----+-----1 
Itfgt S I 2.01 73.41 1_01 85.~1 7_01 84_81 
1---------------+-----+-----+-----+-----+-----+-----1 
IPower I 4.01 89.01 z_OI 70.71 3_01 19.81 

1 

In the above example you see a complete PROC step with a col­
umn for the count(N) and mean of SCORE for each location. 

TARLE ORG"LOC, 
SCORE'(N MEAN MAX PCTN); 

I I Final Exa .. Scora I 
I 1-----------------------1 
I I N IHEAN I MAX IPCTN I 
1---------... ------+---·--+-----+-----+-----1 
10rg Ilocati-I I I I I 
I-------Ion I I I I I 
IEnergy 1-------1 I I I I 
I IA I 4.01 84.41 93.01 16.01 
I 1-------+-----+-----+-----+-----1 
I IB I 2.01 96.41100.01 8.01 
1-------+-------+-----+-----+-----+-----1 
IlIgt S IA I 2.01 73.41 99_41 8.01 
t 1-------+-----+-----+-----+-----1 
I IB I 1.01 85.41 85.41 4.01 
I 1-------+-----+-----+-----+-----1 
I IC I 7.01 84.81 98.31 28.01 
1-------+-------+-----+-----+-----+-----1 
IPower IA f 4.01 89.01 99.11 16.01 
I 1-------+-----+-----+-----+-----1 
I IB f 2_01 70.71 90.01 8.01 
I 1-------+-----+-----+-----+-----1 
I Ic I 3.01 19.81 93.61 12.01 

These 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*CN*F=S.O MEAN MAX PCTN); 

I Final ex.. Scare I 
1-----------------------1 

I I N IHEA" I MAX IPCTN I 
1---------------+-----+-----+-----+-----1 
10rg I I I t I 
1---------------1 I I I I 
I Energy I 61 88.41100.01' 24.01 
I-~--------- ... ---+-----+-----+-----+-----I 
IHgt s I 101 82.61 99.41 40.01 
1---------------+-----+-----+-----+-----1 
IPower I ~I 8l.~1 99.1t 36.01 
I-------------~-+-----+-----+-----+-----I 
Ilocation I I I I I 
1---------------1 I I I I 
IA I 101 84.01 99.41 40.01 
1---------------+-----+-----+-----+-----1 
IB I 51 83.91100.01 20.01 
1---------------+-----+-----+-----+-----1 
Ie I 101 83.31 98.31 40.01 

Double your productivity with 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. 
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TABLE ORG ALL, 
(LOC ALL)*SCORE·(N·F-5.0 MEAN); 

I Location I 
�-----------------------------------� 
I A I B I C IALLI 
l-----------+-----------+-----------+-----------, 
IFlnal eMa. IFinal EMS. IFlnal Exa" IFinal E .... I 
I Score I Score I Score I Score I 
1-----------+-----------+-----------+-----------1 

I I " IIIEAN I " IMEAN I " IMEAN I N IMEAN I 1---------+-----+-----+-----+-----+-----+-----+-----+-----I 
IDrg I I I I I I I I I 
1---------1 I I I I I I I I 
IEnorgy I 41 84.41 21 96.41 .1 .1 61 88.41 
1---------+-----+-----+-----+-----+-----+-----+-----+-----I 
IHgt S I 21 73.41 11 85.41 71 84.81 101 82.61 
1---------+-----+-----+-----+-----+-----+-----+-----+-----I 
IPower I 41 8~.01 21 70.71 31 79.81 91 81.91 
1---------+-----+-----+-----+-----+-----+-----+-----+-----I 
I All I 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 builtin class variable that can be specified to accumulate 
totals for the entire row and/or COlumn. In the above example It 
was used In the row expression to produce a set of totals aner 
the ORG rows-which totals the columns. lhe use of ALL In"tiie 
column expresslol'l caused 1\ to produce a colullln aner the LOC 
columns·whlch totals the rows. The fact that you put the ALL In 
the other expression requires you to remember What the TABLE 
expresslOl'liS for: to deftne What you want and where and how. 
Remember, ORG ALL above says to give us a set of rows for 
each ORG value al'ld concatenate the ALL row. Also notice since 
ALL is grouped with LOC and then nested, the column contains 
the totals for all locations using the same statistics. 

If you placed the ALL before the ORG variable (I.e. ALL ORG) 
you would get the totals as the first row of the table as below. 

TABI,E ALL ORG, 
ALL*SCORE*(N·F-4.0 MEAN MIN MAX) 
LOC*SCORE*(N*F-4.0 MEAN) 
I RTS-I1; 

I Location 
1------------------------I A I • I 

I ALL 1----------+----------.--
1----------------------IFinal Ex .. IFinal Ex .. IFI 
I Final e,.. Score I Scora I Score I 
1----------------------+----------+----------+--

I I N I"EAN I "IN I "AX I N IMEAN I N IHEAN I N 
1----------+----+-----+-----+-----+----+-----+----+-----+--
IAll I 251 83.71 47.31100.01 101 84.01 51 83.91 
1----------+----+-----+-----+-----+----+-----+----+-----+--
10rg I I I I I I I I I 
1----------1 I I I I I I I I 
IEnergy I 61 88.41 69.91100.01 41 84.41 21 96.41 
1----------+----+-----+-----+-----+----+-----+----+-----+--
IHgt S I 101 82.61 47.31 99.41 21 73.41 II 85.41 
1----------+----+-----+-----+-----+----+-----+----+-----+--
IP_r I 91 81.91 51.31 99.11 41 89.01 21 70.71 
-----------------------------------------------------------

You may not be able to tell from these examples, but TABULATE 
computes true statistics (I.e. MEAN above). That means It OOES 
NOT add·up the means from the tables and then divide by the 
number of tables entries; It accumulates each observations 
value and divides by the number of observations with non­
missing values. 

Titles and Labels 

You can see that to have TABULATE put descriptive tilles or la­
bels lor the variables you simply need to assign meaningful la· 
bels to them. You can either do this 11'1 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 !!JY variable or statistic right il'l the TABLE statement. 
Follow it with an equals sign( =) and a quoted label ('This is a 
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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 the statistic's name instead of a variable 
name. FollOWing is an example of doing both. 

KEVLABEL N - 'Count' 
MEAN-'Avg' 
ALL - 'Total' ; 

TABLE ORG--J)epartment- ALL, 
(LOC ALL-'Row Totals')*SCORE*(N*F-S.O MEAN) 
I RTS - 11 80X - 'SESUG 95'; 

IsesUG 95 I Location I 
I 1-----·-----------------------------1 
I I A I B I C IRo" Totals I 
I 1-----------+-----------+-----------+-----------1 
I IFinal E~ IFinal Exa. IFinal E ... IFinal E~ I 
I 1 Score I Score I Score I Score I 
I 1-----------.-----------+-----------+-----------1 
I ICountl Avg ICountl Avg I Count I Avg lCountl Avg 
I~---·-----+-----+-----+-----+-----+-----+-----+-----+----. 
IDepar-..tl I I I I I I I 
1----------1 I I I I I I I I 
le""rgy I 41 84.41 tl 96.41 .1 .1 61 88.41 
1----------+-----+-----+-----+-----+-----+-----+-----+-----1 
IlIgt S I 21 73.41 11 85.41 71 84.81 101 82.61 
1----------+-----+-----+-----+-----+-----+-----+-----+----. 
IP""er I 41 89.01 21 70.71 31 79.81 91 81.91 
1----------+-----+-----+-----+-----+-----+-----+-----+-----I 
ITot81 I 101 84.01 51 83.91 101 83.31 251 83.71 
-------------------------------.---------------------------

The above example has another tables option specified (BOX-) 
that specifies what to put In the upper ·Ieft corner box of the ta­
ble. You can specify a quoted string as above or a variable as 
in the next example. 

In the followlng example we added the MISSING and NOSEPS 
options to the PROC statemel'lt to have TABULATE treat missing 
values as a valid category (which It does not dO by default) and 
remove the separatiol'l lines between the rows. I also specified 
some table optlol'ls: 8OX=SCORE to label the upper·len box 
wfth the SCORE variable's label; and MISSTEXT='None' to label 
missing values In the tables with the text 'None' Instead of the 
standard period. 

PROC TABULATE DATA-CLASS MISSING NOSEPS; 
CLASS ORG LOC DATE; 
VAR SCORF..; 
LABEL ORG-"Departmcnt" 

SCORE - "I"mal Exam Averages-, 
KEVLABEL N-'Coullt' 

MEAN-'AvlI' 
ALL='Total' ; 

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

*(SCORE*MEAN=' '*F-S.I) 
mOX-SCORE ROW=fLOAT MISSTEXT='None', 

IFinal EM.. I Location I Row I 
I Averages 1-----------------------ITota-1 
I I 1 A I B I ell. I 
I 1-----+-----.-----.-----+-----1 
I IFInellFina11Flne11FlnallFinali 
I IE~ IEXall lEx.. lEx.. IExa. I 
I IAvar-IAvar-IAvar-IAver-IAver-1 
I I_s Iqul_s Iqu I_s I 
1----------------+-----+-----+-----+-----+-----1 
tDepartooent I I I I I I 
I I~MI"_I~.I~.I~el 
I Energy I ~nel 84.41 96.41 Nonel 88.41 
IMgt S I Honal 73.41 85.41 84,81 82.61 
I Power I Honel 89.01 70.71 79,81 81.91 
1--- Totals --- I None I '4.01 83.91 83.31 83.71 

Notice that Since the MEAN label was blank and the 
ROW=FLOAT was specified, that no space is wasted for It. 
Basically ROW=FLOAT removes rows in the table that are 
blank and -noats' the rest of the lil'les up. Also notice the addi· 
tional row and column for the -blank- (missing) organization and 
location that has appeared becaUse of the MISSING option on 



the PROC statement. Even though the MISSING options created 
the column the "None" Indicates the scores are missing. 

The label "Final Exam Averages" appears several times and 
seems unnecessary, so lets get rid of It out of the column label 
and make a table that doesn·t look like a table. 

PROCTABULATE DATA=CLASS MISSING NOSEPS 
FORMCIIAR ~, '; 

CLASS ORC LOC DATF..; 
VAR SCORE; 
LABEL ORG=·o.partment· 

SCORE = 'Final Exam Avera!: ...... ; 
KEVLABEL N-'Count'. 

MEAN-'Avg' 
ALL - 'Total' ; 

TARLE ORC ALL-'-Tota!s:-', 
(LOC ALL-'Dept Totals') 

'(SCORE=' '"MEAN-' "F-6.!) 
/BOX-SCORE ROW-FLOAT M1SSTEXT='Nonc'; 

Final Ex. Location 
Avereg8s Dept 

A B C Totals 

Department 
Nona "one Nona Hone Nona 

Energy None 84.~ 96.4 Nona 88.4 
Hgt S Nona 73.4 85.4 M.8 at.6 
_r "one 89.0 70.7 79.8 81.9 
--- Totals --- Nona 84.0 83.9 83.3 83.7, 

By simply adding the FORMCHAR = option to the PROC state­
ment and speclfylng 16 blanks, you change all the characters 
that TABULATE uses to -draw' the box or frame to blanks. If 
you have access to a laser printer you can also use characters 
that form 'solld- lines around your table. And like in any other 
SAS procedure, you can use user-deflned formats to enhance 
the output. 

PROC FORMAT; 
value Sloes 

• A' - • Addams" 'U' - "BeetIejuiee'" 
"e" - "eamea" other - "'!7Tl""; 

PROC TABULATE DATA-CLASS MISSING NOSEPS 
FORMCHAR - 'F ABFA CCCBCER8FECABCB 

BB4E7E4F60AFE04C6E40'X; r ror IRM 3810 'I 
CLASS ORa LOC DATF.; 
VAR SCORE; 
FORMAT LOC SLOCS.; 
LABEL ORC • "Department' 

SCORE-"F"mal Exam A1Oer.g ...... ; 
KEVLABEL N-'Count' 

MEAN-'Avg' 
ALL-'Total' ; 

TABLE ORG ALL-'- Totals -', 
(LOC ALL-'Departmcnt Totals"F -10.1) 

'(SCORE-' "MEAN-' '*F-7.1) 
/ RTS-10 BOX-SCORE 

ROW- FLOAT MISS1'EXT-'None'; 

IFlnal e""" Location 
Averages 

i I jBaetle-
77?7 Addso$ juice Car •• n 

I\opartllont : 
N~I Nona I Monel llano 

Energy 

~I 
8~.41 96.41 llano 

MgtS 73.4 85.4 84.8 
Power I Nona 89.0 7°·~1 19.8 
--- Totals --- I Nona 84.01 83.9 83.3 

Dopart-
..... t 

Totals 

None 
88.4 
82.6 
81.9 
83.7 

The combination 01 these options has proved to be a real chal· 
lenge, bul can produce some very Interesting reports. 
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PROC TABULATE UA'fA-CLASS MISSING FORMAT=6.1; 
CLASS ORG I.OC DATE; 
VAR SCORt:; 
LABEL ORG -"o.parth,ent" 

SCORE - "I'inal Exam Averagcs"; 
KEVLABEL N = 'Count' 

MEAN-"Avg' 
ALL - 'Total' ; 

TABLE DATE'SCORE-" 
'(MEAN-" MAX-" MIN=' '), 

LOC 
/ RTS-15 ROW-FLOAT 

BOX = "Final Exam: Avg/Max/Min" 

IFinal E""",, I Location I 
IAvg/"ax/Hin 1---------------------------1 
I I I A I B I C I 
1-------------+------+------+------+------1 
IClao$ Date I I I I I 
1-------------1 I I I I 
I. 1.1.1. I • I 
1-------------+------+------+------+------1 
I 1.1.1.1.1 
1-------------+------+------+------+------. 
I I. I . I .1 . I 
1-------------+------+------+------+------1 
I07APR I .1 99.31 70.71 .1 
1-------------+------+------+------+------1 
I 1.1 99.41 90.01 .1 
1-------------+------+------+------+------1 
I 1.1 99.11 51.31 .1 
1-------------+------+------+------+------1 
103HAY 1.1 91.21 89.11 .1 
1-----·_------+------+------+------+------1 
I 1.1 93.51 92.81 .1 
1-------------+------+------+------+------1 
I 1.1 88.91 85.41 .1 
1-------------+------+------+------+------. 
122JUN 1.1 70.01 .1 84.11 
1-------------+------+------+------+------1 
I 1.1 70.11 ,I 98.31 
1-------------+------+------+------+------1 
I 1.1 69.91 .1 64.61 
1-------------+------+------+------+------1 
11ZOCT 1.1 79.91 100.01 81.41 
1-------------+------+------+------+------1 
I 1.1 93.51 100.01 9'.81 
1-------------+------+------+------+------1 
I 1.1 47.31 100.01 66.51 

Can you tell what the three lines for each date represent? Only 
the label In the box gives us a clue. 

TABLE SCORE-' "(MEAN-" MAXa" MIN-' ,), 
DATE-Tinal Exam: Avg/Max/Min' 
/ RTS*IS ROW-FLOAT; 

I Final Ex., Avg/HaxIHin I 
I---------------~------------------I 

I I • 107APB 103~Y 122JUN 1120CT I 
1-------------+------+------+------+------+------1 
I 1.1 85.01 90.11 81.01 83.01 
1-------------+------+------+------+------+------1 
I 1.1 99.~1 93.51 98.31 100.01 
1-------------+------+------+------+------+------1 
1 1.1 51.31 85.41 64.61 47.31 

This one Is rather Interesting, but I haven't found a way to get 
rid 01 the row titles. But you can -hide- them by using the 
FORMCHAR=' • and NOSEPS options. 

Final Exa.: AvglHsx/Min 

07APR 03HAY 22JUN 120CT 

85.0 ".1 
99.4 93.5 
51.3 85.4 

81.0 83.0 
98.3 100.0 
64.6 47.3 
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Or you can just use a label In the row title. 

TABLE SCORED' "(MEAN MAX MIN)*F=S.I , 
DATE-" LOC-" 
I RTS= IZ ROW-fLOAT BOX-'Fmal Exam Scores'; 

IFinal Ex .. 1 • 107APRI03KAYIZZJUNI12DCTI I A I 8 I 
1----------+-----+-----+-----+-----+-----+-----·-----·. ___ A. 
IAv, 1.1 85.01 90.11 81.01 83.01 .1 84.01 83.91 
1----------+-----+-----+-----+-----+-----+-----+-----+ ____ A. 
IHAX 1.1 9'.41 93.51 9'.31108.01 .1 99.41100.0 
1----------+-----+-----+-----+-----+-----+-----+-----+ _____ 4 

IHIN 1.1 51.31 85.41 64.61 47.31 .1 47.31 51.31 
--_._-----------------------------------------------------_. 

Subtotalllng 

The only real trick to doing subtotalllng Is the nesting of ALL In 
the row expression. 

TABLE ORG·(LOC ALL-"·Subtotal') ALL-'Dept Totar, 
SCORE-' '·MEAN"f-6.1 
I RTS a 2S BOX-SCORE 

ROW-FLOAT MISSTEXT-'None'; 

IFinal E_ A""r_s I AVI I 
1-----------------------+------1 
I DepartlHlRt I Location I I 
I 1-----------1 I 
I IA I _I 
I 1-----------+------1 
I IMMSubtotal I _I 
1-----------+-----------+------1 
IEnarIJ)' ILocation I I 
I 1-----------1 I 
I I I None I 
I 1-----------+----·-1 
I IA· I 84.41 
I 1-----------+------1 
I II I 96.41 
I 1-----------+------1 
I IMMSubtotal I aa.41 
1-----------+-----------+------1 
IlIgt S ILocetlon I I 
I 1-----------1 I 
I IA I 73.41 
I 1-----·-----+·-----1 
I 18 I 85.41 
I 1-----------+------1 
I IC I 84.&1 
I 1-----------+------1 
I 1··Subtotal I 82.61 
1-----------+--------_·-·---·--1 
I_r ILocation I I 
I 1-----------1 I 
1 IA I .9.01 
I 1-----------+------1 
I 18 I 70.11 
I 1-----------+--·---1 
I Ie I 7'.sl 
I 1-----------+------1 
I 1··Subtotal I 81.91 
1-----------------------+------1 
IDept Total I 83.11 

Above we see the nesting of (LOC ALL) In ORG. This tells TAB­
ULA TE to concatenate an ALL row after all the LOC rows for 
each ORG value. 

Here Is a table that I wasn't sure could be done! 

TABLE ORG·(LOC DATE ALL='··Subtotal,) 
ALL - 'All Departments', 

SCORE-' '·MEAN·F-6.1 
I RTS-ZS BOX-SCORE 

ROW-FLOAT MISSTEXT='None'; 
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IF;nal Ex .. Avaragas I Avg I 
1-----------------------+------1 
IDepartJIent Locatlon I 
I A None I 
I Class Dot. I 
I None I 
I M.Subtotal None I 
I Energy Location I 
I None I 
I A 84 .• 41 
I 8 96.41 
I Cless Dote I 
I 07_ _I 
I 03HAY 90.91 
I 2tJUN 69.91 
I 120CT 92.91 
I .MSubtotal 88.41 
I Hgt S location I 
I A 73.41 
1 I 85.41 
I e 84.81 
I Class Oat. I 
I 07APR '9.41 
I 03HAV 85.41 
I UJUN 87·.31 
I I20CT 72.91 
I MMSubtotal 82.61 
IP0N9r Location 1 
I A 89.01 
I 8 70.71 
I C 19.81 
I Class Oat. I 
I 07APR 80.11 
I 03HAY 93.51 
I 22JUN 77.41 
I lZOCT 93.sl 
I •• Subtotal 81.91 
IAll Dapart ... ts 83.71 

The same table as earlier, but we have added DATE to the 
grouping for subtotalUng. The computation of the subtotal is not 
affected by the additional rows for DATE since all It has to total 
Is the MEAN of SCORE. 

FormattIng 

Just about anywhere you can Specify a format (FORMAT= on 
the PROC statement or F = In the table definitions) you can use 
aSAS output format, I.e. OOLLAR12.2, COMMA10,O, etc., or a 
user-deflned formal . 

PROC FORMAT; 
VALUE GRADE 

LOW-60-"F" 
60 < -70 - '"D'" 
70<-BO-'C' 
BO<-90-'O' 
90 <-IIIGU-'A'; 

PROCTABULATE DATA-CLASS FORMAT-ZoO; 
CLASS ORG LOC DATE SCORE; 
FORMAT SCORE GRADE.; 
KEYLABEL N -' '; 
TABLE ORG ALL, (LOC ALL)·SCORE-'Gndc' 

I RTS -10 ROW- FLOAT; 

1 location I I 
1-----------------------------------1 I 
I A 181 C I ALL I 
1--------------+--------+-----------+--------------
1 Grade I Grade I Grade I Grade i 
1--------------+--------+-----------+--------------1 
IF ID IC 18 IA IF 18 IA 10 IC 18 IA IF ID Ie 18 IA I 

--------+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--1 
Or, I I I I I I I I I I I I I I I I I 
--------1 I I I I I I I I I I I I I I I I I 
Energy I .1 11 .12111 .1 .1 ZI .1 .1 .1 _I ;111 .12131 
--------+--+--+--+--.--+--+--+--+--+--+--+--+--+--+--+--+--
MgtS 111.1.1.111 .111 .111 2111311111212141 
--------+--+--+--.--+--+--+--+--+--+--+--+--+--+--+--+--+--
Power 1.1.1 11 .1 31 11 11 ·1 11 .1 11 11 11 11 11 21 4 
--------+--+--+--.--+--+--+--+--+--+--+--+--+--+--+--+--+--
ALL I 11 11 11 21 51 11 21 21 21 21 21 41 21 31 31 61111 



The only real problem Is the grades are backwards. To tell 
TABULATE to use the formatted values In ordering the coIumn5, 
use Ihe ORDER = FORMATTED option. 

PROC TABULATE DATA-CLASS FORMAT-l.O 
ORDER - FORMA TIEO; 

CLASS ORO LOC OATE SCORE; 
FORMAT SCORE GRADE.; 
KEYLABEL N-' '; 
TABLE ORG ALL, (LaC ALL)*SCORE-·Grade· 

I RTS -10 ROW-FLOAT; 

I Location I 
1-----------------------------------1 
I A I B I e I ALL 
I--------------+--------+-----------+-----~--------
I Crade I Creda I Crade I Grade 
.--------------+--------+-----------+--------------
IA IB Ie 10 IF I" IB IF I" IB Ie 10 I" 18 Ic 10 IF I 

--------+--+--+--+--.--+--+--.--+--+--+--+--+--.--.--+--+--1 
Or9 I I I I 1 1 I I I 1 I I I I I I I I 
--------1 I I I 1 1 1 I 1 1 I 1 1 1 1 1 1 
Energy 111 21 .111 .121 .1 .1 .1 .1 .1 .13121 .111 .1 
--------+--.--+--.--.--.--+--+--+--+--+--+--+--.--.--+--+--1 
Milt Sill .1 .1 .1 11 .111.13111 21 11 41 21 21 11 1 
--------+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--
p ..... r 1 31 .1 11 .1 .1 .1 11 11 11 11 .1 11 41 21 11 11 11 
--------+--.--+--+--+--+--+--+--.--+--.--+--.--+--+--+--+--1 
ALL I 51 21 11 11 11 21 21 11 41 21 21 21111 61 31 31 21 

Or another way to look at il may be ... 

PROC FORMAT; 
VALUE GRADE 

LOW-60-' F' 
60<-70-' D • 
70<-80-· C ' 
80<-90-" B ' 
9O<-HIGH-" A .; 

PROCTABULATE DATA-CLASS MISSING NOSEPS 
FORMCIIAR-' '; 

CLASS ORG LOC DATE; 
VAR SCORE; 
FORMAT LOC SLOes.; 
LABEL ORG-"Department'" 

SCORE-·Final Exam Averages"; 
KEYLABEL N-'Count' 

MEAN-'Avg' 
ALL-'T.tal' ; 

TABLE ORG ALL='- Totals -', 
(LOC ALL- 'Dept Totals') 

·(SCORE=' "MEAN=' '·F-grade.) 
I BOX-SCORE ROW-fLOAT MISSTEXT-'None'j 

Final Exa. 
Averages 

Departeent 

Energy 
IIgts 
Power 
--- Totals ---

location 

Beat- Dept 
Adda- leju- Car.- Tota-

1??? .5 Ice en Is 

None None None Nona None - B A None B 
Nona e B 8 B 
Nono B C e B 
Nona • B B B 

But this lookS rather ridiculous, so simply give the format some 
width and "POOF", its fixed. 
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TABLE ORG nATE ALL-'- Totals -', 
(LOC -' , ALL = 'Totais') 

"(SCORE-' '*MEAN-' "F-grade7.) 
I BOX=SCORE ROW-FLOAT MISSTEXT='*None*'; 

Final EX8lI Beetle-
Average Gracles 77?1 Adda_s juice C ..... .., Totals 

Departllltlnt 
MHone" MNone- -Nonell tlNonaN "None" 

Energy WHon •• B A MNone. B 
Hgt S _Hone_ e B B B 
Power MHon •• B e C B 
Class Date 

M1ionaM MNon •• MNona. ,,"one· MNonefli 
07APR MNOnctM A C "IIone. I 
03MAY MNon •• A B WHone" A 
22JUN MHon.1E C -NoneN B B 
120CT MNonew C A B I 
--- Totals --- MNona" B 8 B 8 

This question always seems to come up: "How do I know where 
10 put the formal specification? In a FORMAT stalment or a F = 
option?". 

Here is a handy rule-of·thumb: 

Use a FORMAT statement 10 format a CLASS variable; and 
use a format option (F =) to format an ANALYSIS variable. 

Percentages 

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

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

I I location I 
1 1--------------------------------1 
I IA IB IC I ALL I 
1 1----------+----------+----------+----------1 
I I N 1 PCTN I N I PCTN I N I PCTN I N I PCTN I 
1-------------+---+------+---+------+---+------+---+------I 
10rs 1 1 I I I 1 1 1 I 
1-------------1 1 I I I I 1 1 I 
IEnergy I 61 22.£1 21 7.41.1 .1 81 £9.61 
1-------------+---+------+---+------+---+------+---+------I 
IMgt S I 21 7.41 11 3.71 71 25.91 101 37.01 
1-------------+---+------+---+------+---+------+---+------I 
I Power I 41 14.81 21 7.41 31 11.11 91 33.31 
-----------------------------------------------------------

Unless otherwise specified, the percentage Is computed based 
on all Ihe observations in the dataset. Notice that the PCTN un­
der the ALL column does not addup to 100 due to rounding. 

To specify !!2!! the percentage is computed you simply attach a 
denominator specification to PCTN or PCTSUM using the ine­
quality signs less·than «) and greater-than( ». The real trick 
to understanding how the denominator specification works is to 
remember you are telling TABULATE what the denominator is to 
divide into the N or SUM value. 

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

I 1 Location 1 
1 1--------------------------------1 
I I A I B 1 e I ALL I 
I 1----------+----------+----------+----------1 
liN 1 PCTN I N I PCTN I N I PCTN 1 N 1 PCTN I 
1-------------+---+------+---+------+---+------+---+------I 
10rg 1 I 1 I I I 1 1 I 
1-------------1 I I I I I 1 1 I 
I Energy I 61 50.01 21 40.01.1 .1 81 29.61 
1-------------+---+------+---+------+---+------+---+------I 
IlIgt s 1 £1 16.71 11 20.01 71 70.01 101 37.01 
1-------------+---+------+---+------+---+------+---+------I 
1 Power I 41 33.31 21 40.01 31 30.01 91 33.31 
-----------------------------------------------------------
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The above example shows the row expression in the denomina­
tor specification. Notice that none of the counts(N) have 
changed bUt the PCTN values have because the denominator 
has changed from the entire dataset (27 observations) to all the 
ObServations for ORG within that COlumns(LOCI value. Observe 
that since PCTN Is nested in Lac that the denominator specifi­
calion 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 tell­
ing TABULATE which number of observations to total. So, In the 
above example, we see that IClaltion A cells are divided by 12, 
the total of all the ORG observations in that location. For lo­
cation 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; and 
to get percentages by row, use the column expression. 

TABLE ORG,(LOC ALL)·(N·F s 3.0 PCTN<LOC ALL>); 

I

I I------------~~~!!~------------I I 
I----~-----!----!-----!----~-----!---~~~----I I IHlpCTMIHIPCTHINIPCTlIINIPCTNI 

1-------------+---+------+---+------+---+------+---+------I 
I~~----------I III I I I I I 
I~~~-------!--~+-·~~:!!--~!--~~:!!--:!-----:!--!!-~!!:!l 
IHgt s 1 zi zo.OI 11 11,01 71 70.01 101 100.01 
,~------------+---+------+---.------.---+------+---+------I IP .... r I ~I 44.41 21 22.21 31 33.31 91 100.01 
-----------------------------------------------------------

Notice In the above example thai the enUre column expression 
Is coded as the denominator specification. If you don't, 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 Lac observations in that organ­
Ization. For organization 'Mgt S' we see each cell Is divided by 
10, the total of all the LOC observations In that organization. For 
organization 'Power' we see each cell Is divided by 9, the total 
of all the Lac observations In that organization. And for the ALL 
column we see each cell Is divided by the total of all the Lac 
obServations In that organization, thus the 100 percent 

I'll leave you with the same example as above except using 
PCTSUM instead of PCTN, just so you can see it works the same 
way. 

TABLE ORG, 
(LOC ALL)*SCORE 

*(SUM*F-S.l PCTSUM< LOC ALL>); 

I Location I 
1--------------------------------------1 
I A I B I C I ALL I 
1------------+------------+------------+------------1 
I Final Exa<I I Final Exa<I I Final E""" I Final E>caar I 
I Score I Score I Score 1 Scora 1 
1------------+------------+------------+------------1 
I SUIt I PCTSUHI SUIt I PCTSUH I SUIt I PCTSUN 1 SUN I PCTSUH I 

-------+-----+------+-----+------+-----+------+-----+------
Org 1 I I I I I I I 
-------1 I I I I I I I I 
Energy 1337.61 63.711'2.81 36.31 .1 .1530.41 100.01 
-------+-----+------+-----+------+-----+------+-----+------
Mgt S 1146.71 17,81 85.41 10.31593.51 71.91825.61 100.01 
-------+-----+------+-----+------+-----+------+-----+------. 
Power 1356.21 48.31141.31 19.21239.41 32.51736.'1 100.01 
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This is hardly BRIEF as promised, but hopefully enough to get 
you started using percentages. The more complicated your 
'crossings', as the SAS manualS refer to them, the tougher it is 
going to be to determine the denominator specification. 

In Summary 

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 foun­
dation to better understand hOW to get T ABU LATE to give you 
what you wanl 

So good luck and happy tabulating!!! 
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