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The Utter Simplicity of the TABULATE Procedure

Dah Bruns, Tennessee Valley Authority, Chattanooga, TN

Before TABULATE

So many times when you first learn some new software product,
you simply do what you are told or can findout about it. |
learned base SAS software the same way at a university from a
friend. It was for some math classes and | learned 10 do some
simple inputting and frequency tables and summaries using
PROC FREQ and SUMMARY. It wasn't unti! years later | discov-
ered the power of PROC TABULATE.

If ali you ever need to do is some simple cross-tabulations or
simply print a list of summaries, PROC FREQ or MEANS or
SUMMARY will do the job. But more often, you need to be able
to control WHAT goes in the cross-tabulation cell and HOW it is
printed; PROC TABULATE gives you this control and versatility.

tn this tutorial you will see how - with very little coding - you can
produce some simple or very complex output. The output from
a CONTENTS procedure below is just so you know a littie about
the dataset we will be working with.

CONTENTS PROCEDURE

“'| pata Set MNare: SASDATA.CLASS Qbservations: 27
Menber Type:  DATA Yariables: 5
Engine: Y& Indexes: 0
Created: 9:14 Wednesday, Sep 19, 1990 Observation Length: 48
Last Podified: !1:40 Tuesday, Feb 5, 1991 Deleted Observations: O
Data Set Type: Conpressed:

YES.
Reuse Space: ]
=~==-Ensine/Host Dependent Infornation~—v-r
Data Set Pase Size: 8704
Nuaber of Data Set Pages: 1
Physical Name:
Release Created: 6.06

ATK.035.D8921217, SASHATA

Release Last Modified: 6.06
Created by: SASYSTO6
Last Aodified bv: SIPDER
Subextents: 1

Total Blecks Used: 1

—+—~Alphabatic List of Yariables and Attributes-———

3+ veriable Tupe Len Pos Format Informat  Label

G DATE Nun 8 32 DATES. WRDDVY6. Class Date

2 L Char 1 25 - Lecation

1 NAME Char 2% 1]

3 ORG Char & 26 Orsy

& SCORE Hua 3 @ s.] Final Exan Score
The Oid Way

The FREQ procedure is very simple and easy 1o use to get either
a one-way or two-way lable by coding TABLE statements as be-
low.

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

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

Class Date

fumilative Cumulative

DATE Frequenty Percent Frequency Percent
074PR 5 18.5 5 18.5
03mAY 4 14.8 9 5.3
220N k4 35.3 18 66.7
120CT b 33.1 a7 100.0

283

TABLE UF ORG BY DATE

ORGtOra) DATE(Class bate)

Frequency |

Percent |

Row Pct |

Col Pet | OIPRL  OSmAYD  22JuNl  1208CT]  Tetal

Enersy | 11 21| 11 6| 3
I 3701 74110 3.70 1) 4.8l | 29.43
| 1250 | 25.08 | 12.50 | so.oe |
| 20.00 | S§0.00 1 11.1I ) 46.44 |

fst S { 11 11 41 4§ ] m
| .70} 3.70 ] 14.81 1 14.31 | 27.04
{ 10,00 | 10.00 | 4%.00 i <0.00 |
{ ZO.DU 1 25,00 | 4441 &4.65 |

Pover | 3! 11 41 1 L)
I 1121 3.0 4811 3.70) 33.33
I 33351 11.11 1 44641 11.11 |
| 60,001 25.00 1 44461 21.11 1

Total S 9 9 27

18.52 14.81 33.3% 33.33 100.m9

The MEANS procedure is also very simple to use and gives you
mere information about your data i.e. MEAN and SUM, if re-
quested as below.
PROC MEANS DATA=CLASS N NMISS MEAN SUM;
CLASS LOC;

VAR SCORE;

But the autput is only produced as a simple list as below.

Analysis Variable : SCORE Final Exam Score

LOC NOus N Hniss Hean sun

A 2 i 2 44.0500000  840.5000000

B § &5 [ 23.9000000 41¥.5000000

[ 10 10 0 83.2900000 832.%000000
A Better Way

The TABULATE procedure is a marriage of the FREQ and
MEANS procedures which has produced even maore powerful and
fiexible features. TABULATE makes use of the CLASS and VAR
statements of PROC MEANS and the TABLE statement of PROC
FREQ. The CLASS and VAR statements haven't changed, they
still define which variables are used for classification(or cat-
egorization) and analysis{for statistics}. The TABLE statement
has been enhanced to aliow you to specify not only what you
want each cell to be but how {0 format it and label it. it has also
been expanded to allow you te group andior concatenate more
than one table. Let's look at some simple examples.

PROC TABULATE DATA =CLASS;
CLASS ORG LOC DATE;
VAR SCORE;
TABLE ORG, DATE;

The PROC statement simply identifies the dataset, and later
you'ii see other options to control the order of the cutput, define
the default format, and control the characters used to “draw” the
box around the cells. The CLASS and VAR statements simply
define the variables used for classification and anatysis. The
TABLE statement specifies the table expressions used to define
the pages, rows, and columns to be produced. The three tables
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below show a very simple yet powerful use of TABULATE. Al-
though cur dataset only contains a few observations, it could
have contained half a million and the code would not change.

The key to using TABULATE are the table expressions which
consist of a combination of operands and operators:

TABLE page-expression, row-expression, column-expression ;
o Operators (discussed later)

* for nesting
space for concatenation

o Operands

- gclass variables{from CLASS stmt) or ALL
- analysis variables(from VAR stmt)
- () for grouping
- statistics keywords
(ie N, NMISS, MEAN, 5TD, MIN, MAX, SUM)
- title specification (= "text’)
- format specitication (F=w.d)

When only two expressions are coded (like ORG, DATE), they
are the row-expression and the column-expression,

1 i Class Dake i
| 1 1
1 1 BINR I 03maY 1 2ZJuN I 120CT !
1 ! t
i H [] I N | N I N i
| i
|

lors I ] I 1 1
R | | 1 1 ]
|Enersy | 1.001 2.00] 1.00! 4.001
I . ]
Inet 5 i 1.001 1.e¢l 4.00l1 4.00!
! !
Power i 3.a0) 1.e00 4.00!0 1.00i

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

TABLE ORG, SCORE;

| i Final Exam |
1 1 Score |
{ [; —]
1 1 um i
| i
10ry I !
———————— I
IErergy I 520,401
1 ]
IRt $ I 25,601
I I
Pover I 736,964

The above output shows that when VAR variables are used,
TABULATE wilt give you a total{ SUM) of that variable by default.

TABLE LOC, ORG, DATE;

Location A

| I Class Date I
1 ! ]
1 i O7MR 1 o3may 1 22Jue Po1zoCcT |
| 1 ]
I 1 N I L] t L] } N 1
I I
I0rg ! I i ] 1
e TS | I ! ! I
IEnergy 1 1.00} 1.o0l 1.001 3.on|
inst § | 1.0l o -1 1.08]
| 1
iPover I 1.001 1.001 1.00] 1.89)
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Location B
| I Clasc Date |
1 1 !
! i Q7APR [ o3mav 1 1208T [}
t 1 |
i 1 N I ] 1 N 1
b |
1] 1 I I |
| | I i |
Eneray 1 1 1,001 1.001
[} |
et S | <t 1,001 -1
} 1
iPover 1 .00k I -l

Location €

| } Class Date t

1 ! ]

1 bozzam 1 12087 .

i ! 1

| ] [ ] H N }

| I

lory 1 i ]

[ornm s e ee | i i

Ingt 3 4 4.000 3.981

1 !

|Power ) 3.007 ol

The above outputs show the results of using a page-expression.

Formatting

The above examples show a very simple use of tables, and if all
you needed was the numbers to plug in some report for your
bess, this would suffice. But | have found that sometimes these
tabies go beyond your eyes or you need to make the ceils
smallerior larger). As you can see, the default format for the
cells is 12.2, but you can control the size of each cell by attach-
ing a format specification to the variable in the table expression.

TABLE ORG, DATE*(N*F=6.0)

1 § Class Bate 1
¥ I I
1 107APR 183MAY J22JUN- 1:20CT |
I [} 1
i I N Ik 1 K 1N
I ]
lors I I } ! i
| e I ) ' I i
|Eneray I 11 24 11 41

]
ILEL i I H 1 &f 41-

{
IPower t 31 1t 41 1t

You could also specity FORMAT=6.0 as an option on the PROC
statement, but that changes the defautt for all cells. By using the
FORMAT={or F=) in the table expression you can control the
format of individual rows or columns based on which variable
you attach it to. ’

Nesting

Nesting is performed by coding an asterisk {*) between the vari-
ables you want to break-down even further. Here is an example
of nasting columns.

TABLE ORG, DATE*LOCHN*F=3.0)

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

P

122am [ IS N ]|

PR SRS |

13zoct I 1.1 sl
1

I ' Class Date 1 !
| i t ] Jom= I
) 1 G7APR I OIMAY | Z2JUM | 1 } jalsred
} [omemmes bt | 120CT | i iNtHIN
I ILagati=~ ILecati~]Logatis = —remmmmam| | ]
| Ion 1 an | on | Loeation | jors Iass 4+ | )
! | | e~ | Date [
] IA!BIAIBIAH:IAI!II:I [ I ] S B T |
1 | 127 S Y R
i Iulnlulnlnlulxlﬁlnf ] - T
1 y | osmy | 1 1 L
or R ! e
nukasm—" i O A ' e An
!En:rgv LI B I 1 I { I { N I { I § : i 112661 1 3t 1! .1

1 1
LT [ UG R T SRS Y N Y ' IMsts 107APR | 11 I :
] ] 1 [ S SN |
{Pouer [ IS NS T NS N § I R S B | 1 losmay 1 .1 14

|

|

I

I

I

Notice how TABULATE split the “Location” label because it was
oo long to fit over its nested column. TABULATE makes no at- Waver  107APR 4 1 21 .|
tempt to hyphenate it correctly; it simply puts as much as it can Ir frmmm e tn et |

!

1

I

]

con the first line, inserts a hyphen, and continues on the next line. tosmay 1 1l
The best way to control the splitting is to use labels with blanks
where you want it split since it will split at a blank, the same way
the PRINT procedure does.

HLOCT [ Y BN B §

Now by simpty moving the nesting to the row expression you

have changed the whole look of the table. Concatenation

Concatenation is like putting tables side-by-side or stacked on

TABLE ORG*DATE, LOCHN"F=3.0% top of each other. By simply using a blank between the vari-

; ) Locatien 1 ables you get tables for each variable concatenated from left-to-
H e right or top-to-bottom.
1 TAlBIC| -
: :“‘"‘T;';'"—: TABLE ORG DATE, LOC*(N*F=3.0};
| I : :
lers ftlags | ¢+ 1 | | ) tecatien |
) ate | 1 i 1 - -1
IEnergy |-———=-t | | | 1 IAEBICH
1 107APR | 11 .1 . ] | —
t [ E— P —— | 1HENI H:
1 lozmaY 1 I I . !
e NN
: Ez_'m.."._i__ll___'l__:: 1Enersy b6l o2l :
1 flzoeT § 31 11 . ;lgis ) a3t il T
§ 1 ’ h
:"’ fezapk 1 1l .1 .l 1Pover NP
| TR TR . - — | 1 "l
| (a1 Jassbate (1 | |
M I —
" 122200 1 .1 .1 sl 1014PR 1521 .
T Gt | . 1 1
! i120eT 1 11 .0 N HOSAAY 121 21 .
b 1 b 1
:Pn\ur lo7ark 1 1 2t .4 223 12 .7
 JE P 1 ]
1 losmay & 1l .0 . _1zoet I st o1 o3l
1 e s v anm e | .
I [E--XIT N S VR I {1
1 G |
! nzect 1 1! .1 .t The above output shows the resuits of concatenating in the row
expression; basicaily stacked tables.

You'il notice that TABULATE uses the same amount of space to TABLE ORG, (LOC DATE)*{N*F=3.);
label the rows, reguardiess of the levels of nesting. The above

output is alright in this case, but could get very narrow with an- : Location : _Elass nffl,-:
other level of nesting. The default amount of space is 1/4 of the |mamtmm e rmrer | 07= 03 1221 12§

linesize(LS= option), but can be specified with the RTS = table A LB CIAPRIRAYISURIOCTL

option as below. The RTS space will be divided equaily among
the levels of nesting. [

!
!
|
! I
! b I
i FHIRERNITRININTI NG

tors | T T T S T |

T e BN | vt

TABLE ORG*DATE, LOC*N*F=3.0)/ RTS=20; [Enersy 1 sl ozl .t 1oz 4:
) INat S f 20 10 7 1t U & 4

As with most base SAS software statements used in | I
IPower 16 20 33 3 U 4 1

procedures{i.e. PLOT and CHART), you can follow the table re-
quest with a slash followed by iable options. We'll see more of
these options later.

The above cutput shows the results of concatenating in the col-
umn expression; hasically side-by-side tabies.
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TABLE ORG, (LOC*N*F=2.0 DATE*N*F=6.0);

I ILocation) Cluss Date |
] ! |
o 1A 1B 1€ H7APR 1O5MAY [22JUN |:20CT |
] I I
£ IRININ L N I N 1 B § K |
§ ]
Hrs [ S N I | 1 1 | 1
| Samasntneetnaemecd S NN I | 1 | | !
t€nergy 1¢l2l.i 1] 21 1 41
l |
L1 fziiun U 11 41 41
} I
jPawer I 4t 21 3¢ 3t 13} 4l 1

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

Statistics

TABULATE gives you the same statistics as the MEANS and
SUMMARY procedures, plus two new ones: PCTN and PCTSUM.
With the flexability of TABULATE you can now specify what sta-
tistic you want where and how. One requirement is you can only
perform statistics on analysis variables {from the VAR state-
ment), which only makes sense. You've aleady seen this in
some earlier exampies where you nest (or attach) the statistic to
either a row or ¢olumn table expression. Here are some exam-
ples. .

TABLE ORG, SCORE*MEAN;

l} t Final Exam |
1 i Score I
I fmmemm—nae -—
1 [ SEAN I
| 1
10rs i I
{mr e ——————— | I
[|Enersy ! 89.40|
| 1
iRat § i 82.56)
i i
Power | $i.88]

This is the mean of the scores for each organization. Remember
the default statistic is SUM if not specified.

TABLE ORG, SCORE*(N MEAN MAX PCTN)

! H Final Exan Score 1
I | |
I I N 1 NEAN I nAX I PCTN 1
|

| }
10rs I 1 1 | i
| e e————— ] ] . | }
|Enersy i 6.001 88.401 100.00] 26,00
I

| 1
Inst § ! 10,001 82.561 99.401 49,08)
1

I t
IPower 1 9.001 81.881 49.18) 36.001

Notice here that by grouping with parenthesis you can get more
than one statistic for a given variabie. The way to took at nest-
ing a group is like the distributive law of mathematics. Whatever
is outside the parenthesis is distributed to each item inside the
parenthesis. Thus you could code the above expression as:

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

But that seems a little much.
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TABLE ORG, SCORE*(N MEAN MAX PCTN)*F=5.1;

Final Exan Zcore ¥

N IMEAN ) MAX IPCTN |
]

|ors ) ! ] ! I
| ettt d | i 1 1 I
|Eneroy 1 6.01 g2.4}100.01 26.0(
1 |
iRst 5 b 10.0] 82.6) 99.41 40.0]
[

| I
1Pover | 9.00 31,97 99.11 36.01

Here you see how to nest {or attach) a format to a group. The
same distributive principle applies as earlier. The PCTN statistic
you've seen in the last couple examples is a percentage of g
certain number of observations. By defauit it computes the per-
centage based on the total number of observations. This can be
specified as you'll see later.

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

| i Final Exan !
I I Stere H
| ¥
ors ! | |
| e | |
iEnersy IN i 6.00)
| Jrmmm— e i |
} INEAN | 88.4¢1
] | e |
I L1} i 100.00!
1 | t———————— I
] IPETR | 24.001
1

I ]
IRst 5 IN. 1 10.001
I Jreom e e s e |
] INEAH  § 82.56|
1 ot e |
I pmAx ] 99%.40]
I Jomm et e e |
1 JPETR | 40,00}
1

! 1
1Power IN } 9.001
| e e |
| IMEAN | 8l.86¢
] [t e |
! (L1} ] 93.10f
1 frammaan, |
f PeTR | 3¢.00]

Here again you can change the look of the table by simply mov-
ing the grouping to the row expression. Notice the statistics are
not of ORG but simple specity in which dimension to put them.

Here are few more examples and their totally different looking
outputs by simply changing where and how the variables are
caded.

TABLE ORG, LOC*SCORE*(N MEAN)*F=35.1;

Location

i
b4 1 B 1 -c
i

Final Exan IFinal Exan IFinal Exam

Score- | Score | Score

I
I
I B IAEAN | N INEAN | N IREAK

ry | ! I I I |
et | ] I ] ] |

[Energy | 4.0l 8447 2.01 96.41 N

Ifat S 1 2.0 73.4[ I.00 85.41 7.0] 84.8
1 !
Pover 1 4.0t 8.0l 2.0f 70.71 3.01 79.8)

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



TABLE ORG*LOC, SCORE®{N MEAN MAX PCTNy*F=5.1;

| i Final Exam Score i
) T e e |
v Mecatiei 111
.
|Energy J=—ne—-} | { ) 1
3 !A I 681 24.61 ’3..0| 16.91
; 13 1 2.00 %6.4H1006.01 s.u:
inst s Ia | 2.04 15,60 99.6F 2.0}
| 18 | 1915.4f B4l ol
: 1c | Te sl w20l
{over I PPt
| 1§ 200 %71 9,01 2ol
: ic I 3.0l 79.81 95.8) 12,01

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

TABLE ORG LOC, SCOREXN MEAN MAX PCTN)*F=5.1;

1 | Fimal Exan Score i
] R
1 PN INEAN 1 maX IPCTN |
I I
ors t } | 1 I
e —————— l | i 1
|Eneray | 6.00 28.41100.01 24.01
I |
I

st S b 1001 8261 99.4) 40.01
1

I i
{Power b)Y 319 9918 56,80
| |
ILocation i i § { ]
[P — 1 | {

Ia 1 10.81 84.0f #9.41 40.0]
I |
1 I 5.001 83.91100.00 20.01
] 1
Ic | 18.81 83.31 93.3) 40.0}

Here are two tables in one: the N, MEAN, MAX, and PCTN sta-
tistics in the column expressicn allows you to use the row ex-
pression to see a summary by two different variables (ORG and
LQC) in one table.

TABLE ORG ALL, (LOC ALLYSCORE*(N MEAN)*F=5.1;

Location |
|
A t ] } c. 1 ALL

{
1
|
|
Final Exan |Fiml £xan [Finel Bxan IFinal Exan |
Score | Score | score ) Scare |
I

I

!

I

1

I

1 1
I 1
i 1
t I
] I
I |
1 |
] |

N OINGAN | B INEAN | B JMEAR | N JNEAN

iors i I | 1 1 i ! 1

| e | | | 1 | | [ |
{Enersy T &.00 8481 2.01 %6.41 -t I &.01 88.4
i

Ingt & 1 2.81 73.41 l.et 85.41 7.0] 84.BI 10.0 82.6!
i

[ ]
{Pover 1 4.001 82,01 2.01 70.71 3.0¢ 79.31 9.01 81.3t
1 . [
l1aLL | 10.01 84.01 S.0f 23.9) 10.01 83.37 25.01 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 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 after
the ORG rows. f you placed it before the ORG variabie (i.e. ALL
ORG) you would get the totals as the first row of the table. The
use of ALL in the column expressicn caused it to produce a col-
umn after the LOC columns. Also netice since it was grouped
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with LOC and then nested, the column contains the totals for all
locations using the same statistics (there's that distributive jaw
again).

You may not be abie to tell from this example, but TABULATE
computes true statistics (i.e. MEAM above). That means it DOES
NOT add-up the means from the tables and then divide by the
number of tables entries; it accumulates each cbservations vaiue
and divides by the number of observations.

Titles and Labels

You have seen that to have TABULATE put descriptive title or
labels for the variables you simply need to assign meaningfut
labels to them. You can either do this in earlier steps that create
the dataset or with 2 LABEL statement in the PROC step. But
what about the statistics and ALL? Simply attach a descriptive
labet to ANY variable or statistic right in the TABLE statement.
Follow it with an equals sign(=) and a quoted label {"This is a
Labei’) just like you do in a LABEL statement. Or if you want to
use a certain label for every use of the statistic, use the
KEYLABEL statement which looks exactly like the LABEL state-
ment except you use statistic’s name instead of a variable name.
Here is an example of doing both.

TABLE
ORG ALL,
(LOC ALL="Row Totals’)
*SCORE*(N MEAN)*F=5.1
| BOX="SESUG;

KEYLABEL

N = "Count’

MEAN = "Mean’

ALL ="Total’;
1SESUG | Lecation [} |
1 I ! 1
| I A ! B i ¢ 1Rew Totals |
I I I
1 {Final Exan IFinal Exam |Final Exsn IFinal Exan i
| F Score | Seore | Seore | Score
1 | ]
! Hountimean ICourtifean 1CountiRean {CountiMean |
] |
icry 1 1 I ] 1 t { ) i
| e | i } I | 1 1 i I
|Ener sy 1 4.0l 84,41 2.0] 96.41 .4 . 6.0) g6
1
iRst s 1 2.681 73.41 1.61°85.4] 7.8] 84.81 10.0] 22.4
1
1 !
Pover 1 4.0 89,00 2.8 76.71 3.¢1 I9%.81 9.0l 31.9%
I
I I
1Total | 10,00 84.01 5.01 £3.9{ 10.0f 83.31 25.0t 83.7|

The above example has anothe‘r tables option specified {BOX=)
that specifies what to put in the upper-left corner box of the ta-
ble.

In the following example we added the MISSING and NOSEPS
options to the PROC statement to have TABULATE treal missing
values as a valid category {which it does not do by defauit) and
remove the separation lines between the rows. | also spetcified
some table options: BOX=SCORE o 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.

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

/* TITLES & LABELS */

TABLE
ORG ALL='— Totak —,
(LOC ALL =Row Totals)
*(SCORE*MEAN =/ "*F =5,1)
] BOX=SCORE ROW=FLOAT MISSTEXT="None';
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JFinsl Exan 1 Lecation I fou |
15eore e e e [ Tt B |
I I »1 B c is |
] [ s e er e et e e ]
| IFinaliFinal|Final IFinall
i IExan [Exan 1Exan [Exan |
b I15¢0re | Score(Score jScore!
i

] ]
lars 1 I t 1 !
|Energy 1 86.41 96.41 Nonel 88.4{
Inat S 1 73.4] 85.41 84.81 82.6)
Pouer 1 29.0] 76.2{ 79.81 81.9¢
{== Totals === | 34.0% 83.9f 83.3! 83.7}

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 tarewell to labgling, a table that doesn’t look
like a table.

PROC TABULATE DATA=CLASS MISSING NOSEPS
FORMCHAR =’ 5

b
CLASS ORG LOC DATE;
VAR SCORE;
TABLE

ORG ALL ='~— Tetals -,

{(LOC ALL ='Row Totals)
*(SCORE=""*MEAN=""*F=46.1}) ]

/ BOX=SCORE ROW=FLOAT MISSTEXT="None ;

Final Exan Location

Score Row
A B c Totals

Ors

Enersy 24.4 96.4 Rone BB

fist S 73.4 85.4 848 826

Pover 29.0 70.7 ?¥3.8 S8l

=== Totals === 24.0 83.9 83.3 #$3.7

By simply adding the FORMCHAR= option to the PROC state-
ment and specifying 16 blanks, you remove all the lines from
around the table. |If you have access to a laser printer you can
also use characters that form "solid” fines around your table,

Subtotalling

Subtotalling is probably not a beginning tutorial topic, but here is
an example anyway.

TABLE
ORGHLOC ALL =’Lac Subtotal’) ALL =Org Tetal’,
SCORE ='Average Final Exam Score’*MEAN =" "*F=6.1
/ RTS=25 BOX=SCORE
ROW=FLOAT MISSTEXT="TNone’;

javera~]
I s |
IFinal |
| Exan |
iScore 1
I
|
84.41
96.41

]
88,41

1
3.4l
85.4l
8s.81

|
82.61

]
89.01
70.71
7981

]
g1.91
83.71

IFinal Exan Score

[ ] Location
1Energy A

I B

] Lee

] Subtetal
Ingt § Lecatian
I ]

1 c

1 Lo¢

} Subtotal
fPouer Location
) A

i B

| [

| Lo¢

i Subtotal
¥

org Total
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. The only real trick is the nesting of ALL in the row expression.

Percentages

Percentages is probably not a beginning tutorial topic either, but
let’s look at a few simple examples. In its simpliskt form the
PCTN or PCTSUM is just another statistic like N or MEAN you
can request.

PROC TABULATE DATA=CLASS FORMAT=6.1;
CLASS ORG LOC DATE;
VAR SCORE;
TABLE ORG, {LOC ALLY(N*F=3.0 PCTN)

| Location :
1

I A 1 B 4 5 i
I
t

NIPCTH L B L PCTH | B I PCTR | H | PETH

AL

I !
I I
I i
1 I
! I
i I
1 i

Ors [ | [ [ [ S
el S | [ 1 [ i
IEnergy 1 61 22.2t 21 .41 .1 .1 81 29.6)
] 1
I

Mgt § 1 21 T.&§ 11 3.73 7 25.9 10 30.8)
N

i - I
1Pover 1 &1 .81 21 241 31 1.1 91 35.3)

Unless specified the percentage is computed based on all the
observations in the dataset. Nctice that the PCTN under the ALL
column does not addup te 100 due to rounding.

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

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

I Lecation t
I t
I & [ [ t

AL

i - — -

]

|

!
INIPCTN | N | PCTH | N L PCTN | W | PETK ¢
| )
1ore 1ol o o vt [
i

t

fmmm e} 1 [ ]
1Enersy I 61 50,01 21 49.01 .| 81 29.8
t 1
kgt S | 21 18.71 % 20.0} 71 70.0} 0% 37.9
i i
IPower | &1 33.51 21 60.0f 3| 30.00 9} 33.3)

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 denominatar has changed
from the entire dataset (27 observations) to all the observations
for ORG within that tocations value. Observe that since PCTN is
nested in LOC that the denominator specification is saying to di-
vide each cell under that location by the total of observations
that are in that location. So why do you specify the row ex-
pression? Because that is simply telling TABULATE which num-
ber of observations to total. So, in the above example, we see
that jocation A cells are divided by 12, the total of all the ORG
observations in that location. For location B we ses gach cell is
divided by 5, the fotal of -ali the ORG observations in that lo-
cation. And for location C we see each cell is divided by 10, the
total of all the ORG observations in that focation.

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=3.0 PCTN<LOC ALL>)

i ! Location i :
i i

i boa 18 1 oc 1 oa |
i i i
[] L8 LPCTN § N JPCTHN | NI PCTE I N | PCIN |
! {
jors Pl P Tt Pl ]
o S | Py T P i
1Energy B e I L
Inst § 1 21 zo.of 1f 10.00 1 70.01 10} 100.0)
i

[Pover 1 61 4441 21 2220 31 B30 91 100,00

Notice in the above example that the entire column expression is
coded as the denominator specification. If you don’t, strange
resylts of even errors can occur.

TABLE ORG,
{(LOC ALL)*SCORE*
(SUM*F=5.1 PCTSUM <LOC ALL>)

Location | !

1 1

A 1 3 1 [ 1 ALL !
i

!

Final Exar | Final Exan | Final Exan | Final Exan
Score 1 Leore [ Seore 1 Score

i
Sum [PCYSUR| SUM (PETSUAL Sum {PCTSUR] SUR IPCTSUR)
1

are ] o o o i
D — i i I o 1
|Enersy 133761 #£3.71192.8) 3&.3] «l -1830.41 100.0¢
H i
Inst § lé6.7] 17.8) 85.4) 10.31593.51 71.9]325.61 100.0¢
iPonr 1356.21 48.31141.3) 19.21239.41 32.51736.91 100.0¢

This example is just to show that the PCTSUM works in the
same way. (The summing of exams scores doesnt seem to
make much sense, but it is the only numeric variable in the da-
taset.)

In Summary

You have seen several reasons to use PROC TABULATE over
other methods: ’

o displays statistics in hierarchiéal tables
o provides a concise and powerful control language
o provides a greater degree of flexibitity and complexity
in ctassification hierarchies than MEANS, FREQ,
or SUMMARY
© provides a very flexible mechanism for titling and formatting
The base SAS s;atements required are:
0 PROC TABULATE DATA=sasdataset options;

options: MISSING NOSEPS FORMAT=
ORDER= FORMCHAR=

TUTORIALS

© CLASS variables;
classification variables: character or numeric

© VAR variables;
analysis variables: numeric only

o KEYLABEL keyword = ‘text’;

o TABLE page-expression,
row-expressian,
column-expression
/ options;

o Cthers used: LABEL, FORMAT, BY, TiTLEn

The key to using TABULATE is the table expression, which con-
sists of a combination of operators and operands:.

© Cperators

* for nesting
space for concatenation

© Operands

class variables(from CLASS stmt) and ALL
" analysis variables(from VAR stmt)

{) for grouping

statistics keywords

title specification{="text"}

format specification(F =w.d)

o Standard statistics names from MEANS or SUMMARY

N, NMISS, MEAN, STD, MIN, MAX, SUM, etc.
Plus two new ones: PCTN and PCTSUM
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