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There are a number of basic concepts that need to be understood before
you can expect to work effectively with TABULATE. Without a
thorough knowledge of the keywords and operators TABULATE can
be very difficnlt. A little time and a building block approach will make
this complex SAS® procedure easier to use and understand.

First, our example data set.

Our data is from a fictional company, Educational Demos, for 1995 and
1996. The company has clients in 6 states broken into North and South
regions. The North region includes the states Connecticut, Maine, and
Massachusetts. The South region includes Alabama, Florida, and

Here is a partial PROC CONTENTS listing of the TABDATA data set.

Alphabetic List of variables and Attributes

# Variable Type Len Pos
5 DATE Num 8 28
4 MON Num B 15
[ MONNAME Char ] k2]
[} NEWCUSTS Num B 43
7 QUARTER Char 1 34
1 REGION Char 5 o]
8 SALES Num ] a5
2 STATE Char 2 s
3 YEAR Num B 7

The PROC TABULATE statement begins the TABULATE step.

The general form of the TABULATE statement is:
BROC TABULATE DATA=SAS-data-set <cption(s)>;

DATA= is an option but I always stress the importance in using it to
identify the source of the data coming into the procedure.

There are many options that can be used with the TABULATE
procedure and 1 will address some of the more common ones later in
this presentation.

CLASS and VAR Statements

All variables can be categorized into one or both; classification or
analysis variables. In order to define to PROC TABULATE how each
variable is to be used we must first define the difference between
classification and analysis variables.

~  Classification — variables contain values by which you want to
summarize or group your data. Classification variables can be
either character, (N, S, E, W or Alabama, Arkansas, etc.), or
numieric {months 1 — 12, area codes, etc). Classification variables
are best when they have discrete values.

—  Analysis - variables are always numeric and are used to compute
statistics and arithmetic sums. Analysis variables tend to be
continuous.

A variable can only be used as either a classification or analysis
variabie within a PROC TABULATE step. Therefore, a variable may
appear only once on either a CLASS or VAR statement.

The CLASS Statement

The CLASS statement is used to list all classification variables to be
used within PROC TABULATE. Only one CLASS statement may be
used in a step.
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The general form of the CLASS statement is:
CLASS variabla(s);

The VAR Statement

The VAR statemnent is used to list all analysis variables to be used
within PROC TABULATE. Only one VAR statzment may be used in
a step.

The general form of a VAR statement is:

VAR variable(s);

The TABLE Statement

The TABLE statement is the workhorse of PROC TABULATE. This
is where you define how you want your table to appear; which
variables are in the table, row, and colemn headings, which analysis
variables appear where and what statistics are displayed, what labels
are used for the variables and/or statistics or is there to be no label
printed.

The general form of the TABLE statement is:

TABLE <<table-expression,> rw-éxpression,> column-expraession /
<gption({s)>;

table-expression describes the CLASS variables whose values
will be used to create separate tables
row-expression describes the CLASS and/or VAR variables that

will be used to define the rows of the table

colunm-axpression' describes the CLASS and/or VAR variables that
will be used to define the columns of the table

Commas separate the table/row/celumn dimension expressions. The
dimensions always start from the right and build left. In other words, if
only one dimensicn is given it is the column dimension. Two
dimensions are the row, column. Etc.

Table Expressions

These expressions consist of variables, statistics, and operators. The
variables come from the input data set. The available statistics for
PRGC TABULATE are listed in the table below.

N NMISS MEAN
STD MIN MAX
RANGE SUM Uss

CSS8 STDERR Ccv

T PRT VAR
SUMWGT PCTN PCTSUM

The operators of PROC TABULATE are the most difficult topic to
grasp. The operators used are: (comma), . (asterisk or star), (_or.),.
{parentheses), . (quotations), {equal sign). . (denominator), and .
{formatting).

The Comma

The first operator, mentioned on the previous page, is the comma. The
Comma separates the tabie dimension-expressions for the table, row,
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and colurmn dimensions. You must use a comma for any cross-tab type proc tabulate datartabdata;
tables. class region year;

table region all, year all;
All of the remaining operators are used within the dimension- run;

expressions and can be used in all dimensions.

Exploring Dimensions

Begin with one CLASS variable. - The default statistic when only
CLASS variables are used in the N or nember of observations in each
category.

proc tabulate data=tabdata;
class reglon;

table region;
run;
REGION
Korh South
N N
1080.00 984,001

Add another CLASS variable and another dimension to the table.

proc tabulate cata=tabdata;
¢lass region year;
table rsgion, year;

run;

TEAR
1805 1994
L L}
REGION
Morth $24.00 4568.00
South 4BD .00 504.00

Add a third CLASS variable and a third dimension to the table.

prec tabulate data=tabdata;
class region year state;
table region, state, ysar;

run;
REGION North
YEAR
1995 1998
R N
ETATE
o 218.00| 120,00
" 192.00 120,00
N 218.00¢ 218,00
REGION South
YEAR
1995 1996
~ N
STATE
AL 144.00 180.00:
FL 180,00 120.00
& 156.00 204.00
Exploring Operators

The ALL keyword gives summaries for the class variables it is
associated with.
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YEAR
1995 1998 AL
L] L] L]
RESION
Morth axd .00 458,00 1080.00
South 480 .00 $04.00 [N
ALL 1104.00 860,00 2004..00/

The above example also illustrates the space operator. A space allows
you to concatenate, or have appear next to on another, CLASS
variables.

proc tabulate data=tabcatz;
class region year;
table region year;
run;

table region all year all;

—— e
Moreh [T ALl 1995 1994 ALL
N N » L] L] []
S L ottt
108000 524,00 2054, 00 104,00 $80.00 2004.00

The next operator to learn in the *** or asterisk. The asterisk causes a
‘erossing” of CLASS variables. In the example below [ specify
year*guarter, that means for each value of year, give me the statistics
for each value of quarter.

proc tabulate data=tabdata format=3.;
class region year guarter;
table region, yeartguarter;

run;

REGICH
North 1581 156( 156 156 114 114] 154 114
Seuth 1201120120 120| 126|126 124128

1also added the format= option on the PROC TABULATE statement.
This option sets the default format for all cells in the table. The
standard default format is 12.2. You can also set specific formats for
each column, We'll see how to do this later.

We can do cressings in any dimension of the table.

proc tabulate date=tabdata format=3.;
class region year quarter state;
table region*state, year*quarter;
run;
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Adding Analysis Variables

We can have tables with only analysis variables:

proc tabulate data=tabdata format=dollart$.2;
var sales;
table sales;

run;

SALES

515¢,872,087 .00

The defanit statistic for analysis variables is the SUM. Analysis
variables can only appear in one dimension of the table.

Most often we need to see the analysis variables in terms of categories
so we nead to mix CLASS and VAR variables to create more usefisl
tables.

proc tabulate data=tabdata format=dollarii,;

class year;

var sales;

1able year*sales;

run;
YEAR
1985 1996
SALES SALES
suM sum
352,995, 058 §71 472,209

Again we use the * 1o do a crossing. Remember, the * means — for
each valee of the first variable, year, give me the values of the second.
Since the second variable, sales, i$ an analysis variable we geta
statistic.

Now let’s add our row dimension again.

proc tabulate data=tabdata format=dollarid.;
class year region;

var sales;
table repion, year*sales;
run;
YEAR
1985 1986
SALES SALES
s m
REGION
Horth $48,870,000] 534,038,085
South 338,129, 659 §a7 634,074
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Now we will specify that we want 2 different statistic, the mean:

proc tabulate data=tabdata format=dellaril.;
class year regien;

var sales;
table region, year*sales*mean;
run;
YEAR
1995 1908
SALES SALES
MEAN NEAN
IREGLON
North $75, 112 74,687
South $75,270 374,871
Adding Statistics

Now let’s do two statistics. To do this we will need a new operator (),
parentheses, to group items within the dimension-expzession.
pro¢ tabulate data=tabdata format=dollarty.;

class year region;

var sales;
table region, year*salas*(suw mean);
run;
YEAR
1995 1808
BALER SALES
JuM MEAN 3w MEAX
REGION
NOLTR 46,870,009 $75,192 534,009, 585 78,847
Bouth . $00,128,859 $75,270(537 834,314 874,671

Specify a smaller format for the mean:

proc tebulate data=tabdata format=decllariit.;

class year region;

var sales;

table region, year*sales*({sum mean*f=dollars.);
run;

Yeas
1995 1996
BALES BALES
[ ] WEAN BUM WEM
REGION
wortn 345, 870,009| 573,112|334,008,585! 574,647
South 336,120,850 $75,370)|337,634,314] 574,671

One more level, multiple analysis and multiple statistics.

proc tabulate data=tabdata format=dallarit.;
class year region;
var sales newcusts;
table region, year®(salec*(sum mean*f=dollars.)
neWCUSTS*SUR*T= COBMAB.);
run;
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YEAR
1983 190%
sats SALES {newcusTs
muu | s ™ R
REGION
warth $46,870,000] 575,112) 5,044 |58¢,000,005] s74,647] 3,830
South $36,120,650] $75,270|  3,920)807,004,314| g74,67m1| 4,88

Whoa! What did I just do?
Let’s put the column dimension-expression into words:

For each value of the variable year, show the analysis
variables sales and newcusts. For sales show the sum, formatted with
the defanit format, and the mean, formatted using the dollarg. format.
For newcusts show the sum, formatted using the comnas. format.

Building Tables

Now that we know how to present our data we need to dress itup! We
can begin with a simple LABEL statement. NOTE: PROC
TABULATE does not recognize the split= option of PROC PRINT.

proc tabulate data=tabdata format=dollarii.;
clasy year region;
var sales newcusts;
table region, year*{sales*(sum mean*f=dollarB.)
newcusts*sun*f= commad.);
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Sales Yemr
1985 1998
Now Niw
$alen Buysrs salss Buyers
Total Average | Total Total Average | Total
Salan Ragion .
worth $45,870,000) $75,112]  3,048|$34,088,985| $74,847) 3,890
South 536,120,850 $75,270|  3,925\837,834,214] $74,671[ 4,185

LABEL and KEYLABEL statements are fine for setting the default
labels but like with formats, TABULATE aliows you to specify
different labels within the TABLE statement.

This is also a means of eliminating a Jabel from the table while all of
the data is still displayed.

proc tabulate data=ztabdata Tormat=dollarit.;
class year region;
var sales newcusts;
table region, year=' '*{
sales* (sum mean*f=dollars.)
newcusts*sum='Count’'*f= commas.

bH

label year = 'Sales Year'
region = 'Sales Region’
sales = 'Sales’
newcusts = ‘New Buyers';
keylabel sum = 'Total'
mean = ‘Average’;
run;

1985 1606
Naw Naw
Salex Suyers. Sales Buyare
Totsl |Average | count Total |avarage | Caunt
Sales Region
North $48,870,000| $75,i12] 8,008 ka0 988 | 574,847 3,00
South 338,129,659 375,270 2.026/337 .6, 04| $74.671 4.18¢

label year = 'Sales Year'
region = ‘'Sales Region®
zalss = ‘Sales’
nawcusts = ‘New Buyers';
run;
Sales Yesr
1995 1894
Hew Hew
$ales Buyers Sales Duyers
sun e Sun L EAN sM
Sales Aegion
noreh $44,870,000] $75,112 5,048{504,008,085| 74,847 3,630
Souzh 534,129,859 $7%,270 9,926 | 507,004, M4 $74,671 4,168
—

Noie how PROC TABULATE wraps the titles automatically as with

‘New Buyers’.

When we specify the format for each colemn we say that the data will
be displayed in n places within each cell. That defines the width of the
cell and the labels are antomaticaliy wrapped or hyphenated to fitin the
column.

You also have control over the space used for the row titles, called the
row title space, through the RTS= table option. The number of spaces

You can also apply labels for the statistics using the KEYLABEL
statemnent

proc tabulate data=tabdata fermat=dollarii.;
class year region;
var sales newcusts;
table region, year*(sales*{sum mean*f=dollarg,)
newcusts*sum*f= commag.);

label year = 'Sales Year'
region = 'Sales Region'
sales = '$aies’
newcusts = 'New Buyers';
keylabel sus = 'Total'
mean = 'Average';
run;

given in the RTS= option . the vertical lines within the row titles.

proc tabulate data=tabdata format=dollarii.;
class year region;
var sales newCusts;
table ragion, year=' ‘*{
sales* (sum mean*ft=dollars.)
newcusts*sum='Ceunt ' *f= commas.

)

/ rtazg;
label year = 'Sales Year'
region = ‘Sales Region’
sales = ‘$ales’
newcusts = ‘New Buyers‘;
Keylabel Sum = 'Total’
mean = ‘Average';

run;

SESUG '98 Proceedings

177



BEGINNING TUTORIALS

1208 1058 1995 1986
Hew v Kew Kew
Sales Buyars salas { Suyers Sales Buyers Salex Suyers
Total |average | count Total  |Average | Count : Tatal |Averspe | Count Total  faverage | Count
Sales 3 north
- _.;stl.zs1,zs1 578,237 1,830| $8,056,083 $74,654 #51

Morth |$46,670,000 £78,412|  8,046]t8e,008,005| 874,847] 3,890

MA | 678,804, 480 $75,023 1,513| $8,058,703| $74,054 60

South ($36,129,830) $75,270 3,926[ 537,804,314 $74,8671 4,168

NE [§18,214,200| 575,088, 1,703(|816,124,189; $74 640 1,718

ALL|846,870,000| $75,112  5,046i554,008,985| 374,847 3,680

If you have more than one variable in the row-expression then you need ”
to calculate the RTS= amount carefully: il

AL |s10.905,841| 578,280  1,1857)512, 494 ,80¢] S74,070] 1,508

proc tabulate data~tabdata format=dollarii.;
class ysar ragion stats;
var sales nswcusts; GA 1$11,617,872| $74,474]  1,302|515,299,004| $74,080 1,850
table region*({state all), year=' '¥{
sales*(sum mean*fago)lars.)
newcusts*sum='Count'*f= commas.

FL {813,526, 14€| 375,145 1,487| $8,846,088] $73,717] 1,004/

ALL| 936,120,858 373,270 3,928 ”1;334,814 14,878 4,188

s ees Percentages in PROC TABULATE
label year = 'Sales Year' Each observation on our input data represents a salesman $o we can use
region = ‘Sales Region’ the N statistic to see how many salesmen were associated with the
state = 'State’ : results. The statistic PCTN will also show us how the salesmen are
::::ssts = '::1'-‘:' distributed throughout the table. By default, the PCTN statistic gives
] = 'New Buyers'; percentages :
keylabel sum = °*Total® of the entire table.
mean = 'Average'; proc tabulate data=ztabdata formatedoilarit,;
run; class year regicn state;

var sales newcusts;
table region®(state all), year=' ‘+*{

1665 1085 sales*{sum mean*fsgollars.)
New - . n:" newcusts*sum='Count'*f= commas.
Sales Buyers Sales yers n='# SIP'*‘I‘=3. mﬂ='ﬁ'*f=§.1
Total  faverage | Comt Total  {Aversge | Gount )
Seles (State { rts=8 indent=3;
Region label year = 'Sales Year'
North [T |316,251,250) $75,2307]  1,800( s0,08¢,088| $74,854] o5 region = 'Sales Region'
state = 'State’
W {Sia,404,460| $75,028| 1,513] 8,058 783| 74,658 980/ sales = '$ales’
3 $18,214,208} 373,088]  1,709|516,124,189) $74,.845| 1,719 newcusts = 'New Buyers';
AL [s45,870,008| 575,102  5,008[s54,000,005] s74,007] 8,690 keylabel sum = 'Total’
mean = 'Average';
South |Stara
run;
AL $10,985,641] 376,389 1,157 513,494 844 $74,570 1,303
L 313,528,148 £75,1a8(  1,487| ge,mes 0d8| 872,712] 1,004 1005 896
A e, 17072 Sradma]  1,3021815,290,004| 374,908 1,65 Now o
AL [s38,120,850] 73,20 s a06[ss7,604,314] sr4,871] 4,108 sales s |, Sales Bover? |,
Total [Average § Count |S/P( % Tolll. Average | Count |S/P| %
TABULATE automatically shares the row title space equally with each Worth
crossing variable. o1 [ste,251,251| 875,207  1,850)216] 10.5! 56,096,008 $74,884]  ws|120] 5.0
. . MA |S14,404,460| 375,023 1,513|192) 0.3| $8,958,733] $74,655] 960/120! 5.8
SAS Versions 6.16 and beyond, sorry not is 6.09E, has a vsefu! table
Dption ]NDENT= This au(’ws the use Of maﬂy Cmssings With()“t NE |$18,214,298, 375,000 1,703|296] 10.5($16,124,185| $74,849 1,749 216| 10.5
increasing the required row title space significantly. AL lses,070,009) 875,112)  5.048[624 30.2|834,000,585( s7a,e47] 3,500 456) 22,3
proc tabulate data=tabdata format=dollar11.; South
class year region state; AL [$10,985,041| 376,208]  1,157[144]  7.0(813,404,844] 374,970] 1 505(vm0| 8.7
var sales nmuits; FL (513,528,148 875,145 1,4871180] &.7) $B.846,088] 373,717 1,004120] 5.8
table region*(state 21l), year=' '=*(
sales'(sum Iean'f=dollal"3-) GA |$11 817 BT2| 574 474 1,302(158| 7.6|$15,203,604| 574,960 1,8581208] 9.9
newgusts*sum="Count' *f= commag. A |656,120,850) 575,270)  3,92BlABO| 25.3)%37 534,314 $74,671)  4,186)504| 25.4
)
/ rts=8 indent=2; . . .
12bel year = 'Sales Year’ We can specify the denominator for the percentages by using the angle
region = ‘Sales Region® bracket operators ‘<>’. We specify the dimension-expression piece we
state = ‘State’ want to represent 100%.

sales = ‘$ales’
newcusts = ‘New Buyers';
keylabel sum = 'Total*
mean = ‘Average’;
run;
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proc tabulate data=tabdata format=dollarti.;

class year region state;

var sales newsusts;

table regionT(state all)}, year=' '*(
sales*(sum mean*f=dollard.)
newcusts*sum='Count'*f= commas.
n='# 5/P'*$=3, petnestate alls='% *r=6.1
)

J rts=8 indent=3;

labe]l year = 'Sales Year'
region = 'Sales Region’
state = 'State’
seles = 'Sales’
newcusts = ‘New Buyers';
keylabel sum = ‘Total'
mean = "Average‘;
run;
1985 1996
Now New
$ales Buyars Saley Buysrs
' ]
Total Aversge | Count |S/P| % Total Average | Count SR} %
North

CT (§18,251,251] $75,257 1,850|215] 9e.6]| $8,956,003| $74,034 851|120] 26,9

WA [B14,404,450| §75,023 1,513|182| 30.8| $8,058,733| 574.650 860|120| 26.3

NE 518,214,258 §75,000 4,703|216] 34.6|$18,124,180| $7d,840 1,719{216] 47.4

aLL|ge8,870,008] $75,112|  5,048(024|100.0[834,008,085] $74,647| 3,500{430(100.0

AL {510,085,841| $76,280 1,157 (144 | 30.0($13, 494,844 | £74,070 1,508 | 180 28,7

FL [$13,528,148) &75,145 1,467{180( 37.5| $8,246,086] $73,77 1,0041120| 23.8

Ga |s11,817,872] §74,474| 1,302{158) 32.5(815,293,804] $74.068 1,.559]204] 0.5

M4 }$58,120,650] $75,270)  3,076|480/100.0($37,834,314| $74,871|  u,188]504 100.0

The other kind of percentage you can use is the PcTsuM statistic. In the
example below we use PCTSUM with year as the denominator to find the
relationship of the Total Sales in years 1995 and 1996.

proc tabulate data=tabdata format=dollaril.;

class year region state;

var sales newcusts;

table region*(state all), yeare' '¥{
sales*(sum pctsum<ygars>='%'*f=5.1}
newcusts*sum="'Count'*f= commas.
n='# §$/P'*f=3. potn<state all>="%'*f=5.1
)

! rts=3 indent=3;

label year = 'Sales Year'
region = 'Sales Region’
state = 'State’
sales = 'Sales’
newcusts = 'New Buyers';
keylabel sum = 'Total'
mean = 'Average';
rur;
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1808 1998

Salms Buyers Anles Buyers

Toral L] Lount (8P| w Total L Count 5/ %

oT |$16,251,251| o4.9 1,830 218 34.8{ %8,958,063| 35.5 951120| 26.3

Wi Jsae 000,080 81.7]  1,513]102| 30.8) 58,953,733 38.3] se0 (120 26.3

% |316,214,208) Bo.t[ 1,708|218] 2¢.8/818,124,188] 45.9| 1, ri8|218] 47.4

ALL{348,870,000] 57.9| 5,046)624[100.0(534,000,985( 42.1| 3, 58 {160.0
south
_;:no.m.n| #4.8)  1,157|144| 20.0[813,404 844 55.1| 1,509[180| 35.7
FL |$18,826,148] 80.5!  1,a87/100| 87.5| 8,845,086 39.5] 1,004(120] 23.8
A |311,617,872) 43.2 1,302(156] 32.8/515,203,804| 38.8 1,850/204| %0.5
ALL[828,129,650| 49.0]  3,928)|480}100.0{$37,634,314] 31.0|  4,165]504|100.0

Next Steps

Here are some more powerful options that I don’t have time to cover in
detail but yon will find 2 need for some time in the future.

TABULATE statement options:
ORDER= Defines how vour categories will be displayed, in

formatted order, in internal (actual value) order, or
first encountered — second encountered - third, etc.

FORMCHAR= Defines the 11 characters that are used to draw the

lines for the box.
NOSEPS Tums off the horizontal lines within the data portion
- of the table. :
TABLE statement options:
BOX= Allows you to specify text to be put into the big

empty in the upper left comer of the table.

MISSTEXT=  Allows you to specify the character or text to print in

empty cells instead of the .’ that SAS uses for
missing numeric values.

SAS and the Qmality Partner program logo are registered trademarks or
trademarks of SAS Institute Inc. in the USA and other countries.
® indicates USA registration.
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