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Introduction

PROC TABULATE can be used to create
cross-tabulation tables in up to three
dimensions: page, column, and row.
within each of these dimensions, the
data can be further subdivided through
the use of crossing (or nesting)
operations. This tutorial will present
a series of examples, building from the
very simple, single-column report, all
the way up to a complex, multi-column,
multi-row report with customized
formatting. This paper does not purport
to cover all of the very extensive
capabilities available in the
procedure, but does presant some of the
most useful ones.
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Tabulate makes use of the following
gtatements:

PROC TABULATE: This is used to start
the procedure, and set some gensral
defaults (e.g. the general format of
the cells).

PABLE or TABLES: This is the most
complex of the statements, and the key
to using Tabulate. Through correct use
of the TABLE statement, you can
construct a wide variety of tables.

CLASS: The CLASS statement is used to
name the classification (or grouping)
variables that define the cells in the
table. These can be either numeric or
character, but should contain a limited
pumber of discrete values. If you are
using a continuous, numeric variable,
the values can be grouped wiht PROC
FORMAT.

VAR: Names the analysis variables which
constitute the values displayed in the
table cells. Analysis variables must be
prumeric, but do not necessarily have to
ve discrete.

FORMAT: Formats only the classification
variables. To format analysis
wvariables, the variable name must be
crosaed with the desirad format. This
is illustrated in Examples 7 and 8
below. ‘

1{ABEL: Attach labels of up to 40
characters to classification or
analysis variables. These are then usad
as page, row, oI column headings.

" KEYLABEL: Attach labels to key words
used in Tabulate (e.g- ALL, SUM) .

BY: Obtain separate tables for each BY
group. (Similar to the page dimension.)
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FREQ; Name a variable whose value
represents the frequency of the
obgservation.

WEIGHT: Name a variable whose value

represents the weight of the

observation.

One important difference between
Tabulate and some other procedures in
the SAS* system is that all of the
variables being used by Tabulate must
pe named on one of the statements
above. In general, this means including
the variabie on either the CLASS or VAR
statement.

Qverview of Tabulate keywords

Tabulate makes use of a number o©f
keywords for calculating statistics and
totals.

ALL: Special classification variable
uzed to calculate a total for whatever
variables it is crossed or concatenated
with. This is illustrated in examples
9-16 below.

PCTSUM: Used to calculate the
percentage that onée summed value
represents of another summed value.
This is illustrated in examples 11-16
below.

PCTN: Used to calculate the percentage
that one frequency value represents of
another frequency value.

Other available statistics include:

N NMISS MIN MAX RANGE SUM SUMWGT MEAN
USS ¢SS VAR STD STDERR CV T PRT. These
are all discussed extensively in the
manuals.

Introduction to the TABLE statement

The TABLE statement is used to specify
the desired table through the
combination of variables and table
operators. The major operations that
can be done are:

Creating dimensions: The three
dimensions of the table are separated
by commas and are defined in the order:
page, row, column. If only twe
dimensions are specified, they are:
row, column. If only a single dimension
is specified, it defines columns.

Concatenation: Adding two tables
together, end to end, This is
accomplished by listing variables
separated by a blank.



Crossing or nesting: Nesting the values
of one variable based on the values of
another variable. Through nesting, you
can also produce subtotals. The nesting
operator is an asterisk.

Grouping: Variables-can ke grouped with
parentheses so that all nestings do not
need to be spelled out completely.

Percentages: The PCTSUM and PCTN
keywords discussed above utilize
brackets to enclose the denominator
specification.

Labelling: Specific variables can be
labelled with the use of an equals
sign.

The data beipng used
data:;

input name $1-19 sex $20 dept $22-27
salary 29-32 benefits 34-36;

cards;
JOHN BROWN M ADMIN 2000 150
STEPHANIE JONES F SALES 2500 150
VIRGINIA HART F ADMIN 1500 150
ROBERT JOHNSON M SALES 2500 150
MAUREEN ADAMS F ADMIN 3000 150
JOANNA JOHNSTON F ADMIN 3000 150
TERRY MASTERS M ADMIN 3000 150
JAMES JOYCE M SALES 2050 150
ALFRED WHITEHEAD M SALES 2200 150
M ADMIN 2800 150

JOHN MUIR
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EXAMPLE 1: Concatenating two class
variables

Concatenating two class variables
produces two distinct tables. Because
only a single dimension is being
specified, both of the tables are
columnar. Also note that the statistic
being produced is the default N
(frequency count) statistic in the BEST
format. This is the only statistic
available when two class variables are
used.

PROC TABULATE;
CLASS DEPT SEX;
TABLES DEPT SEX:

RUN;

| DEPT I SEX :
(=== ————

| ADMIN | SALES | F | M :
i + drmm———t

| N I | | N | N |
- = + + I
| 6.00] 4.001.4.00| 6.00|
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EXAMPLE 2: Crossing two class variables
Crossing two class variables produces a
single, columnar table with the
interaction of the two variables.

Again, only the default N statistic can
be produced,

proc tabulate ;
class dept sex:
tables DEPT*SEX;
-run;

| SEX | SEX |
[ R SO, -]
I F | M | F | M |
B e s T
I N | N | N | N |
| ————— f——— Y Y S

| 3.00] 3.00| 1.00}1 3.00]

- - — —

EXAMPLE 3: Crossing ¢lass and analysis
variables

Crossing a class and an analysis
variable produces a different default
statistic (the sum of the analysis
variable). Note that the N statistie
has been eliminated. It can be
specifically requested as demonstrated
later in the paper.

proc tabulate ;
class dept;

VAR SALARY;

tables DEFT*SALARY:

ruan;
| DEPT |
jmmmmm e e ——— I
|  ADMIN | SALES |
R et trommmmm————
|  SALARY | SALARY |
R et EL L -=]
I soM I suM I
------- i e o D = > > e e
| 15300.001 9250.001
EXAMPLE 4: Adgding.a row dimension

A row dimension is added by separating
the variables with a comma. This forces
the salary variable into the column
dimension.

proc tabulate ;
claass dept ;
var salary;
tahles DEPT, SALARY;
run;
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EXAMPLE 7; Changing the default format
|  SALARY |

|
: |===mommmem—— ! . When the majority of the cells in a

i sSUM } table share the same format, the
|mmomwmmommmmeee—- tommomsmseees i _ default format can be changed through
{DEPT : i an option on the PROC TABULATE
""""""""" statement. This format affects only the
| ADMIN -l---_i?igg;ggl analysis variables. Formatting clags
|SALES | 9250.00| variables is illustrated in Example 16.
"""""""""""""""""" proc tabulate FORMAT=DOLLARS .
. . . class dept sex;
EXAMPLE 5: Crossing in the Iow var salary;
dimepnsion tables dept*sex,
- . * }EAN .
Crossing twe class variables in the row run; salasy® (SM N i
dimension produces subdivisicns of the .
data. . eeeeeee e emcccss-srsessee-
t | . SALARY |
proc tabulate ; I f=mvmmm————— m=smssosoe I
class dept sex; l ! SuM | N | MEAN |
var salary: . [mmm——m————— trmm————— tmembe e ————— |
tables DEPT*SEX, . |IDEPT |SEX | | { |
SALARY; | = Poms—— | ] | i
run; . . |ADMIN |F | $7.5001 $3| $2,500]
- i |——-—- e trmrtrrm - |
-------------------------------- M 7,800 3 2,600
1 : SALARY : : ______ ,', _____ l__f_:___l_f_l__f_:____'
e {SALES |F | 82,5001 $1| %2,500]
1 l SuM : I [— $mmm—————— temetrma—e -
"""""""""""""""""""" M 6,7 2,250
|DEPT | SEX l : l______l_____.l._-f_i-.s.gi-le--f-----.l.
........ o ————
|ADMIN — |F ‘ 7500'00: EXAMPLE 8: Formattiog ap jndividyal
| ' |ememmm—— $rmmmmeeem——— ;
| iM | 7800.00| variable
|==eom—— tommmmm—— Frosmmssmmee- I When one column of cells differs in
}SﬁLES :F 1 2500.001 format frem the remainder, that column
o mmmeemesymeesmemmmm—— can be formatted individually b
i iM i 6750.001 s variabie 5

crossing the analysis variable with the
desired format. Note that the format
L specified also contrels the width of
EXAMPLE €: Adding othep statistics the column. If the column heading
exceeds that width, it is hyphenated
and printed on multiple lines,

Te produce additional statistic¢s, the
‘analysis variable is crossed with the

4 statistic(s
requeste (s). proc tabulate format=mdollarB. ;

' proc tabulate ; class dept sex;
class dept sex: var salary;
var salary; tables dept*sex,
tables dept*sex, . salary*(sum N*F=3. mean):
salary* (SUM N MEAN); run;
TR : | SALARY 1
- — P N - |--— .................. I
i | SALARY | ! | SUM | N | MEAN |
‘ I ------------------ ----'—l I-- + tom e - ————-— I
\ | SOM f{f N | MEAN : :DEPT lStx : | | |
- + + e N Bttt oty o I
{DERT |SEX | | 1 | (ADMIN |F { $7.,%001 3| s2,500]
| =————— L | | | { | |mercatmccncmcn et errrnan-
| ADMIN |F 1 7500.00| 3.00| 2500. 00: : M I 87,8000 3| 82,6001
R l __________ - - - - - - - - - e - + - ‘ .
1 M | 7800.00} 3. OOI 2600, OOI =SALES :F | 82, 500| 1] $2,500%
t tm———t evmmmt e ———— It o -+ |
|SALES |F | 2500. DOi 1. OOI 2500. 00| I M i $86, 750| 3] 8§2,250|
l e o e e e e o v o i - - —— - - -
| iM | 6750. ODI 3. DOI 2250.00%
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EXAMPLE 9: Calculating grand totals

Grand totals can he produced by
concatenating the special class variable
ALL at the end of any dimension.

proc tabulate formatwdollar8. ;
class dept sex;
var salary:
tables DEPT*SEX ALL,
salary*(sum n*f=3_. mean);

run; .
i |- SALARY
! B
i | SUM | N { MEAN
== ——— S e et
| DEBT { SEX I 1
R — |
|ADMIN |{F | $7, soo| 3| $2,5004
| [=—————— Ty . temm—————
I (M | $7, aoo| 31 82,600
fm——————— L T St e
[SALES |F | $2, 500| 1t $2, 5001
| | ==remaaa femenm——— o ———
i M | 56,7501 3§ $2, zsoli
(B e tometmmm—m——-
|ALL | $24,550] 10] S§2, 455||

——— s D L T - ———— — i —— -

Subtotals can be produced by crossing thel!APMIN IF
special class variable ALL with the class

variable for which subtotals are needed.

proc tabulate format=dollarB.;
class dept sex;
var salary;
tables DEPT* (SEX ALL) ALL,
salary* (sum n*f=3. mean);

ran;
T | SALARY |
| fmmmm s ene |
I | 5uM | N | MEAN |
| === —————— Fomm———— e i
|DEPT |SEX | ] ] ¢
------ toemaf | | |
|ADMIN |F ! 87, 500| 3| $2,500}
| ) ettt + I
| IM i $7,8001 3| $2,600)
I [t m——pe——fec e a——
| [ALL {1 $15,300f 6| $2,550]
Rttt Sttt L L L LR SEL S P L P P ]
iSALES |SEX | i : :
l joum- f '
| iF | $2,500F 1| $2,500])
| i + -t |
| M |1 $6, 750! 3| §2,25)1
| | + +
! |ALL | 49, 250! 41 $2.313:
{ tm—————————— trem—————
{ALL | $24, 550| 101 $2,455]

----- - A8 -
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EXAMELE 11: Calculating percentage of
subtotala :

Various percentages can be calculated
through the naming of a denominator
within a particular crossing. This
denominator must already exist in the
table as the result of some crossing or
concatenation.

The default labels cn keywords can also
be changed with the KEYLABEL statement.

proc tabulate format=dollar8. ;
class dept sex:
var salary: -
tables dept*({sex all) all,
gsalary* (sum PCTSUM<SEX ALL>*F=7.2
n*f=5, mean):
KEYLABEL ALL = 'TOTAL’
: N = *COUNT’
SUM = *TOTAL’
PCTSUM = 7% OF TOTAL':

run;

| SALARY |

| oo [

I | & OF | | I

| TOTAL | TOTAL |COUNT| MEAN |

| ------------- $mm————— A S oem—— fommmanaa |
IDEPT |SEX | | | ! !
[=m==ee Fomemme I [ | !
| $7,500] 49.02 31 s2, 5001

| |==———- tre——mm—— e tm——— b m———
| M | $7,8001 50.98] 31 $2,600|
| | =m————— o mm————— L temmm—- o ———
I ITOTAL | $15, 300| 100.00| 6| $2,550|
|=————— tom——— Fmmrr— e —— Fmm———— trm—————— |
:SALES :szx : | I [ |
o fmm———- [ I | |

I |F | $2,500] 27,03] 1| $2,500)
| |rrm——— e toeemm—a— trem—— o ———
| M | $6,7501 72.97| 3) $2,250]
| | =————— tommem—na treem——— Fm———— tocemmcan i
| ITOTAL | $9,250] 100.00) 41 $2,313]
jremeerrccnran oo ———— S e L |
| TOTAL | $24,550| 100.001 10| $2, 45|

EXBMPLE 12: Calculating percentage of
grand totali Part I

The percentages cbtained are dependent
on whick total is used as the
denominator in the PCTSUM calculation.

proc tabulate format=dollarl, ;
class dept sex;
var salary:
tables dept*(sex all) all,
salary?* (sum PCTSUM<DEPT ALL>*f=7.2
n*f=5. mean);
keylabel all = 'TOTAL’
sum = “TOTAL’
n = ‘COUNT’
pctsum = ’§ OF TOTAL’:
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zzaugLE_1s;_gaA:n;e;ing_ns;ssn;agg_a:;
grand total; Part III

Grouping parenthesas can not be used

| { |
MEAN v
............. 1_Effif__l_fffff-LE?fffl______-,} within a denominator definition, so all
IDEPT |SEX i I I | | crossings and concatenations must be
fomm——— bom———— " i ' | I spelled out completely.
| ADMIN :f _____ 1__f2;§891__2§;29i____fl__ff;ffg: proc tabulate format=dollar8. ;
| M| §7,800f S53.61] 3| $2,600( C5Lass dept sex;
I Jomm——- M, Hommmme M Foo o tables degét(sex all) ail
| _.itom | $15,300] 62.32] ] $2,3501 "aaiaiyaeum rersmecosiresex
: - T*ALL ALL>*f=7,2 n*f=5, mean);
| sALES Isex ! I : | keylabel all = ToTAL’
. , , 500 n = "COUNT'
l :E ..... l_-if15931__35-99L--__£L__§f-§-_' sum = ’TOTAL’
| IM | $6,750] 46.39|  3{ $2, 250| ) petsum = % OF TOTAL';
I |mm——— bomenm ~——pmm————— el o ———— run;
i |ITOTAL | §89, 250| 37.681 41 %2, 313|
e ———————— frnmm e -—————— tm——— pmm——————
{ TCTAL I $24, 550| 100.00% 10F $2,455)
: : SALARY |
EXAMPLE 13: calculating percentage of | |=-=s=sosssssmmsssssssomooooonoo I
grand total: Part II I | | § OF | I |
| | TOTAL | TOTAL |[COUNT| MEAN |
Both concatenations and crossings can | === ————— tom———— Fomm———— to——— pom————— |
be used for naming the desired IDEPT |SEX | | | | |
denominator. | === Fmm— I I | | |
| ADMIN |F | §7,500| 30.55]| 31 $2,500]
| |emm——— tommmm—— i e m—— e |
proc tabulate format=dollars. ; | M I $7,800) 31.774 3t 82, 6001
© ‘class dept sex; I | = P tommmm—e tmm——— $ommmm———
var salary; | JTOTAL | $15 300 62.32) 61 $2, 550|
tables dept®(sex all) all, fommoee toscscctosemtaan toomeoon $omame $oomooom- [
salary* (sum PCTSUM<DEPT*SEX ISALES |SEX | I I l !
ALL>*fa7.2 n*f=5. mean); N j=m———— I | ! }
keylabel all = ‘TOTAL’ | IF | $2,500| 10.18] 1y %2,5004
n = ‘COUNT’ K j=—r—- . P e m———— ,
sum = “TOTAL’ | 1M -1 ?50| 27.49}) 31 $2,250%
pctsum = ‘% OF TOTAL'; I G Rttt bty Sttty tom———
Tun; : ITOTAL | §9, 250| 37.68| 4] 82,313}
------------- D L R et et Ly |
| TOTAL | $24,550| 100.00| 101 82,455
i i SALARY i
| |mm——= --
| | | $ OF | | A
| | TOTAL { TOTAL |COUNT| MEAN : R )
|=——e——————— sefomacmem=t -—— + EXAMPLE 315: Dividing one variable by,
{DEPT |SEX | i : I ! angther
e |
JADMIN |F i 87, 500! 30. 551 3| $2,5001 The denominator specified can also be
I j—————— B fommm———— | another analysis variable.
{ M i 87 BOOI 31. 771 31 §2,6001 :
) |m————— o —— bommmmmafmm—— $om—mm—— | proc tabulate format=dollar8. ;
] JTOTAL | $15,300( 100. ODI 6} §2,550) class dept sex:
I- + + + b tmmmvan- | var salary BENEFITS;
[SALES |SEX i | | | | tables dept*(sex all) all,
I |mmmmwe]| i | | I salary*SUM BENEFITS* (SUM
i |F | $2,500) 10. 18| 1] $2.500I PCTSUMCSALARY>*Fm6.2) ;
] [ s Sttt Sl fmm——— keylabel all = * TOTAL’
i IM { §6,750| 27. 49[ 3L sz, 250! sum = ‘TOTAL’
I —————— _—t = pcesum = ‘% OF TOTAL’;
i ITOTAL | $9,250( 100. OOI 41 $2, 3131 run; '
{rmm————————— cérmmmrmcet- r—————r————— R |
| TOTAL | $24,550] 100. OOI 101 $2,455)
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| ! |  BENEFITS |
' | SALARY {rmmeemm—eo-———m |
: e |

% OF |
| TOTAL | TOTAL |TOTAL |
St D e ke b it |
|DEPT |SEX | ! | I
|====== toomsae| t | [
|ADMIN |F I §7,500| 5450| 6.00]
1 [Ty SRy o ——t———— |
| M 1 §7,800i $450| 5.771
] J==-—-- o trm———— |
i (TOTAL { $15,300¢ $900| 5.88]
|=———— dom———— $mmm————— e R e L e Ll |
|SALES |SEX ! ‘ I | ]
| |—~=-- -{ o | J
[ |F I $2,500] $150| 6.00)
! R LTt e it o |
| IM I 86,750t $450] 6.87}
! FSp—— $m——————— e S
| ITOTAL | $9,250] $600| 6.49}
jmm—— - T e |
i TOTAL | $24,550| $1,500) 6.11}
EXAMPLE 16; Putting it all together

A column heading (SEX) can be
eliminated completely. This must be
done within the TABLES statement
itself, rather than on a LABEL
statement.

Class variables can be formatted with
the use of the FORMAT statement.

The RTS option can be used to increase
the amount of space given to the row
headings. The default is 1/4 of the
total line size reguired by the table,
which can result in the hyphenaticn of
labels.

PROC FORMAT;
VALUE $SEX ‘F’ = ’FEMALE'
‘M’ = 'MALE

.
¥

RUN:

proc tabulate format=dollar8.;

class dept sex;

var salary benefits;

tables dept*(SEX=" * all) ali,
n*f=5,
salary*(sum pctsum<dept*sex
dept*all all>*f=6.2)
benefits* {sum
{(pctsum<salary>=
‘S OF SALARY') *f=§.2)
/RTS=25;

keylabel all = ’TOTAL’
sum = " TOTAL’
n = " COUNT’
petsum = % OF TOTAL':;
LABRFL DEPT = ‘DEPARTMENT’ ;
FORMAT SEX $SEX.;
ran; .
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