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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 sohtware the same way al a university from a friend. It
was for some math classes and | learned 1o do was some simple
Inputing and frequency tables and summaries using PROC FREQ
and SUMMARY. it wasn't until years later | discovered the power
of PROC TABULATE.

it all you ever need 1o do Is some simple cross-iabulalions or
simply print 2 list of summaries, PROC FREQ or MEANS or SUM-
MARY will do the j;ob. But more often, you need to be able 1o
control WHAT goes in the cross-tabulation cell and HOW it is
printed; PROC TABULATE gives you this control and versatiity.

in s tutorial you will see how - with very litlte coding - you can
produce some simple or very complax output. The output from a
CONTENTS procedure beiow IS just Su you know a litile about the
dataset we will be working with,
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Data Set Name: SASDATA.CLASS onservations:
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The Old Way

The FREQ procedure is very simple and easy to 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 output below shows that basically all you get is a count of
observations and percentages.

Class Date

Cunulitivc Cumylative

DATE  Frequency Percent  Frequency Pereent
0TAPR 5 .5 b 18.5
a3mnay % ta.8 L) 35.3
220N ] 55.3 18 6.7
120CT * 35.3 27 i00.0
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TABLE OF DRG BY OATE
ORGIOry) DATE(Class Date)
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Percent |
Row Pct |
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.
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1 606.00 1 25.00 | 44,46 1 1i.11 1
.
Total s 4 L k] 27
18.52 14 .81 33.33 35.33 100.00

The MEANS procedure is also very simple 10 use and gives you
more infomation about your data, i.e. MEAN and SUM, if re-
quested as below.

PROC MEANS
CLASS LOG;
VAR SCORE;

DATA =CLASS N NMISS MEAN SUM;

8ut the output is only produced as a simple list as below.

Analysis Variaole : SCORE Final Exam Score

LOC N QObs N Nalss Mean Sum

A 12 1¢ 2z 84.0500000 840.5000000

B 5 H ] 85.%000000 419.5000000.

c 10 10 ] 85.2900000 832.9000000
A Better Way

The TABULATE procedure is a marriage of the FREQ and MEANS
procedures which has produced even more powerful and fiexibie
teatures. TABULATE makes use of the CLASS and VAR state-
ments 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 catagorization) and
analysis(for statitics). The TABLE statement has been enhanced
to aliow you to specify not only what you want each cell 1o be but
how 1o format it and fabel it. It has also been expaned to allow
you to group and/or concatenate more than ane 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'll
see ather options Lo control to order of the output, define the de-
fauit format, and control the characters used 10 “draw” the box
around the ceils. The CLASS and VAR statements simply cefine
the variables used for classification and analysis. The TABLE

‘statement specifies the table expressions used to define the

pages, rows, and columns to be produced. The three tables
produced show a very simple yet powerful use of TABULATE. Al-
though our dataset only contains 2 few observations, it could have
contained half a million and the code would not change.
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The above output shows that when CLASS variables are used,
TABULATE wiil give you 3 count(N) by default,

TABLE ORG, SCORE;

t 1 Final Exam |
t 1 Secere |
| | e |
i 1 Sl 1
i i
{ore i t
e | [}
1Enersy 1 530.60¢
3
LTI | 825.601
i t
1Pouer i 756301

The aoove output Shows (hat when VAR variables are used, TAB-
ULATE wili give you a total{SUM) of that variable by defauit.

TABLE LOC, ORG, DATE;

You could also specify FORMAT=86.0 as an option on the PROC
statement, but that changes the defaull for all celis. By using the
FORMAT=(0or £=) in the labie expression you can control the
format of indiviual rows or columns based on which varniable you
attach it to.

Nesting

Nesting is performed by coding an aslerisk () between the vari-
ables you wani to break-down even futher. Here s an example
of nesting columns.

TABLE ORG, DATE*LOC“(N*F=3.0)

Notice the use of parenthesis to aid in clartfication. Later tﬁey are
also used to group expressions just like mn arithmetic.

1 Class Darte

1
[} i
| G7APR | Q3NAY 1 22JUN 1 i
i [} {

TABLE ORG, DATE*(N*F=46.0)
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1
Location & : He 120CT
] {Locati=iLocati~llocati~l-cvr—cmnnea]
: : Class Date 1 { on ] on I en 1 Location |
1
: : O7ZAPR | Q3Ma¥ | 25mM | 1200T : :.:::axslalcnalsun
1 L |
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1 . — o |
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1 -
tMst S 1 1.00] .1 . 1.4 st S T I I I T P T T N T I I 11
{Pouer 1 1.00( 1.004 1.001 1.4 Pover R TINE TOEE Y I NS Y B SN T :
Location B .
Notice how TABULATE spiit the "Location™ label because it was
H i Class Date ! toa long to fit over its nested column. TABULATE makes no at-
! 1 oraPR | QSMAY 1 12007 1 tempt to hyphenate it correctly; it simply puts as much as it can
I t 1 on the first line, inserts a hyphen, and continues on the next line.
! ! N ! N ! ¥ H The best way to control the splitting is to use labels with blanks
10rs 1 1 { i where you want it split since it witt split at a blank, the same way
1= ———e ] ) ' the PRINT procedure does.
IEnersy | -1 1.084 1.004
1 1 | " . '
IMst S 1 " 1.000 1 Now by simply maving the nesting to the row expression you have
! 1 changed the whole look of the table.
tPower 1 2.001 o .
- TABLE ORG*DATE, LOC*(N*F=3.0)
Locatien C
i 1 Location |
1 i Class Date ] ! 3 —_—
t 1 1 1 taiBicl
[ 1 220m 1 120CT 1 1 I |
1 1 { i EEERLE
' 1 N 1 “ 1 1 1
t 1 16, ICHass & (1 1
10ry 1 1 1 |~——eeDate + 1 | |
1 1 1 IEnecyy 1 | 3 |
tuac S 1 .00t 500l : :"m L :
1Pawer 1 3.004 ! ! sty LA -
1 122908 1 11 .t :
] [ ] i e P —
1.
The above output shows the results of a page dimension. : szoct 310 :
:nsts teraPg 1 11 . :
Formatting : fosway (.1 10 .l
1 fzzam 1 .1 .1 &l
The above examples show a very simpte use of tables, and it ail : IW:_;;"-;_;:
you needed was the numbers 1o plug in some report for your | |
boss, this would suffice. 8ut | have found 1hat sometimes these tPower J07APR I il 21 .1
tables go beyond your eyes or you need to make the celts ! lowar 11t i
smalter{or larger). As you can see, the defauit format for the cells ! 1 ——te |
‘is 122, but you can conlrol the size of each cefl by attaching 2 : :zuw !...ff_.l..f:
format specification to the variable in the table expressicn. i lnzecr 1 11 .1 .




You'll notice that TABULATE uses ihe same amount of space 10
label the rows, requardiess of the levels of nesting. The above
ouput 15 alright In this case, but could Qet very narrow with an-
other level of nestng. The default amount of space is 1/4 of the
linesize{LS = option}, but can be specified with the RTS= table
option as below. The RTS space will be dividec equally among the
levels of nestung.

TABLE ORG*DATE, LOC*(N*F=3.0}/ RTS =20;

As with most base SAS software stalements used in
procedures(i.e. PLOT and CHART), you can (ollow the table re-
quest with a slash followea by table options. We'll see more of
these options later.
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1 Jemmmmmmmmne |
1 tatalclt
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Concatenation

Concatenation is hke putting tables side-by-side or stacked on top
of each other. By simply using a blank between the variables you
get tables for each variable concatenated from left-te-right or top-
to-botiom.

TABLE ORG DATE, LOC*N*F=3.0);

[} | Locstion |
| | |
1 lats1cl|
] | e S e |
[} INTNINI
1 e |
10ry ] 1 1 1
| ————————a—e| 1 ] 1
(Enaray 1 &4 2t .
1 Lt |
(Mgt S 28 11 71
| |
(Power I & 21 31
¥

! {
iClass Date 1 i 1 1
pomee — [ | 1
107APR [ I % -5 R |
i §
135MAY Lzl 28 .1
1 $
122304 t 21 .17t
| ¢
1120CT 1 sI 1 31

The above output shows the resuits of concatenating in the row
expression; basically stacked tables.

TABLE ORG, (LOC DATEP(N*F=23.0);
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The above cutput shows the resulls of concatenahing in the column
expression; basically side-by-Side tables,

TABLE ORG, (LOC*N*F=2.0 DATE*N*F=6.0);

1 ILocatien) Class Date 1
i 1 |
1 1A 18 IC J07APR 103mAY (22N 1120CT |
H e i
! ININ IH | W [ | I N 1 M i
i - ]
iore [ I I | 1 { 1 i
e ol S N B | t { { !
|Eneryy [T 4 I | 1t 21 Y] <l
| e —— e S § = i
IMat 3 par o 11 1t 4l &l
| - 1
|Power 1 41 21 51 5t 1! 44 ]

This cutput shows the results of concatenating in the column ex-
pression ang specifying which statistic(N) and how to format
it(F=} tor each column.

Statistics

TABULATE gives you the same statistics as the MEANS and
SUMMARY procequres, plus two new ones: PCTN and PCTSUM,
With the fiexability of TABULATE you can now specily what sta-
tistic you want where and how. One requirement is you can only
perform statistics on anatysis variables {irom the VAR statement),
which only makes sense. You've aleady seen this in some earlier
examples where you nest (or attach) the statistic to either a row
or column table exprassion. Here are some examples.

TABLE ORG, SCORE*MEAN;

1 { Finsl Exaa |
] I Score t
] 1 {
[} 1 HEAN 1
1 3
|ors 1 1
| 1
!Enersv 1 88,401
¢ 1
imat 3 1 82.561
}

1Paver ] el 881

This is the mean of the scores 1or each organization. Remember
the defaul! statistic is SUM if not specified.

TABLE ORG, SCORE*(N MEAN MAX PCTN)

1 { Final Exam Score

1 1

! 1 N f  MEAN 4 Kax 1 peme
tars ! t 1 {

[ Y | { 1 1

{Enersy ] $.00¢ 88.404 1o00.001 241
H

Iyt S 1 16.004 82.541 .40l 0.4
IPower 1 s.001 B1.881 »r.101 36.

Notice here that by grouping with parenthesis you can get more
than one statistic for a given variable. The way to look at this
nesting a group is like the distributive law of mathematics. what-
ever is outside the parenthesis is distributed to each ilem 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.



TALBLE ORG, SCORET(N MEAN MAX PCTN)'F=5.1;

' i Final Exam Score !
1 ]
1 I N IHEAN 1 MAX IPCTH |
i pomo—— 1
10re ] ! 1 ] |
[P —— | 1 1 1
1€neray i .00 gg.41160.01 24.01
i |
1Mt S 1 10.01 82.61 99.41 <0.0l
{ |
1Power 1 9.81 81.91 99.11 36.8(

Here you See how 10 nest (or attach) a lormat to a group. The
same distributive principle applies as eariier. The PCTN stalistic
you've seen in the 1ast couple examples 1s a percentage of 2 cer-
tain number of observations. By default it computes the percent-
age based on the total number of observations. This can be
spectfied as you'll see later.

TABLE ORGT(N MEAN MAX PCTN), SCORE;

1 { Final Exas |
1 i Score !
I t
1ors 1
|roeew— A ]
IEnecey IN 1
¢ |
1
I
t
]
- 1
1
iHet S
i
L}
i
i
1
{
1 L}
{Power IH | 2,001
! | | e e |
| IMEAN | 81.88¢
1 l=memm [t |
s 1HAX i 9. 104
t | e e i e e e |
1 1PCTH 1 36.00¢

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

Here are few more exampies and their totally different {ooking
outputs by simply changing where and how the variables are
coded.

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

Lecatian

A 1 B 1 c

Final Exam {Final Exam |Final Exsm
Score | Scere | Score

N- tHEAN 1 N [HEAR §t N IMEAN

- e R —— -

10ry i 1 1 A { ]
|t s e - 1 1 1 1 1
IEnersy i 4.001 84.47 2.00 96.41 -1 -
]

IMat S 1 2.01 75.41 1.01 85.41 7.00 &8<.6i
1 1
1Pownr t <.ol 89,01 2.0f1 70.71 35.0) 79.81

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

TABLE ORG*LOC, SCORE*(N MEAN MAX PCTN)*F=5.1;
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1 I Final €xam Score .-I
: : M (MEAN | HAX {PCTN 1
:urs tLocati-| i 1 H Il
{ = fon 1 ] ] £ t
iEnerey |--ve=== 1 1 1 1 f
1 A { 4.01 94.41 93.0t 1.0
: :! 1 2.01 96.41100.0) 8.0:
:Ns! 3 A { 2.31 73.41 99.41 s.n:
: :a | 1.00 85.4{ BS.4! 4.0:
! :c [ 7.0l 85.81 98.31 29.0:
;Po-rer ia I 4,61 89.01 99.11 u.u:
: :8 i 2.0t 70.71 %0.0d s.n:
: :C t .ol 29.8| 931.61 !2.0:

tiere are the same numbers from the previocus output. Logation
was simply moved from the column expression to the row ex-
pression,

TABLE ORG LOC, SCORE*{N MEAN MAX PCTNyF=5.1;

] t Final Exam Scere 1
I ¢ 1
| P N IMEAN | HAX IPCTN |
' t
10ry [ i i i ]
| cneneee e —-e-— I ] 1
IEneray | &.0] 88.41120.0%1 2§5.01
} i
IHst S } 10.01 82.61 99.4] 0.0
] ]
IPower { 9%.0f 81.91 99.11 Zé.0!
] |
ILecation 1 1 [} | |
(————————eca——— | 1 ) ] t
iA 1 10,81 B4.0OI 99.4) <0.01
1 ]
8 . | S.01 B3.71100.01 20.0}
] !
ic 1 10.01 83.3] 3.5 <0.q)

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

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

Location

1
- t
A ] ] 1 [~ t ALL

Final Exam (Finzl Exam |Final Exsm (Flaal Exam
Scare |  Sceore ¢t  Score 1 Scere

|
1
i
1
|
I
t
1

H (MCan | N IMEANM | H IMEAN | M IMEAN §

ocs I 1 ! 1 i 1 ] ]
———em 1 i I ] i i i
HE" 1 4.01 86.61 2.01 96.41 .1 .1 6.0l 88.4
¥

iNat 5 i 2.00 75.41 1.01 85.41 7.0l #6.8) 10.01 82.6
!

{Power 1 G.0f 89,01 2.001 70.71 3.01 7¢4.8) 9%.0! Bl.9
!

e 1 10.01 84.0f 5.0 83.91 16.01 ES.3I 2%.0f B3.7

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 specifiea (0 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. If you placed it before the ORG variable {i.e. ALL
ORG} you would get the totals as the first row of the table. The
use of ALL in the column expression caused il 1o produce 2 col-
umn after the LOC columns. AlSo notice singe it was grouped with
LOC and then nested, the column contains the totats for all lo-
cations using the same statistics (there’s that distributive law

again).

You may not be able to tell from this exampie, but TABULATE
computes true statictics {i.e. MEAN 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 observations value
and divides by the number of abservations.



Titles and Labels

You have seen that to have TABULATE put descrigt.ve title ur la-
bals for the variables you simply need to assign meaninglul iadbes
10 them. You can eiher 40 (his in earlier steps that create the
dataset or with a LABEL siatement in the PROC step. But what
about the statistics and ALL? Simply attach a gescristive label to
ANY variable or stanstic right tn the TABLE statement. Follow it
with an equals sign{=) and a guoted label {"This s 2 Label') just
like you do In a2 LABEL statement. Or if you want (o use a certain
1abel for every use of the staustic, use the KEYLABEL siatement
which looks exactly like the tABEL statement except you use sta-
tistic’s name instead of a varniable name. Here s 2n example of
doing both.

TABLE

ORG ALL,

(LOC ALL =’Row Teotals")

*SCORE*({N MEAN)*F=51t

| BOX ="SUGI 16
KEYLABEL

N ="Count’

MEAN ="Mean’

ALL ="Total’ ;

ISUGE 1% 1 Location ]
4 ] - 1
b | & 1 8 ! c i%tow Totals |
1 1 ———
| IFinal Exam IFtnal Exam IFtnal Exam iFinal Exam
i t Score | Score f Score Score
! 1 ——— )
| ICountiMean iCountimesn ICountiMean |TountiMedn |
i S
iory 1 1 1 ! i ] i |
jomm——————————a | 1 [ 1 | 1 I 1 i
|Eneray 1 4.0t 84.51 Z.01 %6.61 -1 L 6.01 88.G
M3t 3 { Zz.0l 73.41 1.00 85.461 .01 84.81 10.0) BZ.6Y
1 Ft—— * ———— tmm—————
{Power t 4.00 8%.00 2.01 70.71 .01 7¢.8t ©.01 8t.9]
—— [
1Total | 10.01 84.61 S.0) 83.91 10.01 BX.Z! 25.01 83.7!

The above example has another tables option specihed {BOX=)
that specifies what {0 put in the upper-left corner box of the tabte.

In the following example we added the MISSING and NOSEPS
options to the PROC statement to have TABULATE :real missing
values as a valid catagory (which it does not do by default) and
remove the seperation ines between the rows. | also specified
some table cphions: BOX=SCORE to fabel the upper-teft box with
the SCORE variable's label; and MISSTEXT='NMone’ 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;
Jj* TITLES & LABELS */
TABLE
ORG ALL ='— Totals —',
{LOC ALL="Roaw Totals’)
*(SCORE*MEAN=""“F=5.1)
| BOX=SCORE ROW=FLOAT MISSTEXT ='None’;

{Final Exam L} Location ! Row i
iScore 1 =-§iTota-1
I A ¢t 8t € 11s |
1- s S e b e |

]

i {FinaliFfinallFlnallFinall
| 1Exam {Exam 1Exam {Exam |
| {ScorelScoreiScorelScore!
i [ (
iDrs { 1 \ |

f
t

IEneray b 8¢,4] 96.4) Nonel B8.4
Imgt S | 73.41 85.41 84.81 BI.w!
|Power i 89.01 70.71 79.81 B1.9¢
J-=- Totals --- | 84.0! 83.91 83.31 83.7}

Notice that since the MEAN lzbel was blank and the ROW =FLOAT
was specified, that no space was wasted lor it.

Now as one final farewell to labefing, a table that doesn’t ook like
atable.

PROC TABULATE DATA=CLASS DMISSING NOSEPS
FORMCHAR=" s

CLASS ORG LOC DATE;

VAR SCORE;
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TABLE
ORG ALL ='— Totals —',
(LOC ALL = 'Row Totais")
“(SCORE =" ""MEAN=""F=6.1)
] BOX=SCORE ROW=FLOAT MISSTEXT =’None” ;

Final Exam Locatian

Scere Row
A B [ Totals

Ors .

Eneryy 84.4 96.4 None EB.G

Het S 73.4 85.4 24.8 B2.6

Power £89.0 Fo.7 79.38 EBl.9

== Totals -~ 84.0 83.9 835.3 @3.7

By simply adding the FORMCHAR = optian to the PROC statement
and specitying 16 blanks, you remove all the lines from around the
tabte. if you have access {0 a laser printer you ¢an also use
characters that form ~soclid” lines around your table.

‘Subtotalling

Suptotailing is probabdly not 3 beginning tutorial topic, but here is
an example anyway.

TABLE
ORG*(LOC ALL ="Loc Subtotal’) ALL ="0Org Total’,
SCORE = “Average Final Exam Score’*MEAN = *F =6.1

IRTS =25 BOX=SCORE ROW=FLOAT
MISSTEXT ='None’;
IFinal Exam Score lavera-}
1 1 9e 1
) {Final | -
] { Exam |
1 1Score |
1 I
|0re Location | |
tEnerey A t 86.4})
I B i 96.6)
! Loc ! ]
1 Subtotal 1 EB8.41
iMat S Locatlon [} |
| A i 73.61
] B { B5.41
1 C 1 84.81
t Loc } 1
i Subtetal | 82.6/
{Power tocation 1 3
1 A 1 89.0¢
I ] 1 70.7%
I [+ 1 79.81
] toc 3 {
| Sudbtotal 1 81.91
10ry Tatal I 83.7!

The only reat 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 simplist form the PCTN
or PCTSUM is just another stalistic like N or MEAN you can re-
quest.

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

] ] Lecation 1 |
1 ] 1
| | A ¢ g i c I oA 1
t i i
1 NI PCTN I M I PETH | & | PCTH | N | PCIN
1 Ar— !
10rs 1 1 [ | 11 [ |
el | [ 1 | | 1
IEnersy 1 &l zz.2l 2t 7.41 b 8F 2%.6¢
]

IHst S {20 7.41 11 3.71 71 25.%1 101 r7.o)
1

1Power i &t 16.81 21 7.61 3! 1i.11 %§ 3. 31

Unless specified the percentage is computed based on all the ob-
servations in the dataset. Notice that the PCTN under the ALL
column does not addup to 100 due to rounding.

To specify how the percentage is compuled you simply attach a
denominator specification to PCTN or PCTSUM using the inequal-
ity signs less<han {<} and greater-than{>). The real trick to



undersianding how the denominator socification works is 1o re-
member you are telling TABULATE what the denominator is {0 di-
vide 1N the cell N or SUM value.

TABLE ORG,(LOC ALLY(N*F=30PCTN<ORG> )

I t Lacation | 1
i i i 1
1 ] A I 8 1 c ] ALL [}
i 1 1
! I W UPCTH I N i PCTH I NI PCTN | N 1 PCTN |
1 —— {
ICre . ] 1 £ 1 ] i t L} |
| e e e ———————— ] 1 F [} t ! [} 1 |
iEneray 1 81 S8.0f 21 <«0.00 I b8y 29.6d
1 o —— 1
iMge S 1 21 16.7) 1t 20.00t 71 ro.0f Jod 7.0
l== b——— 1
{Power P40 33.31 Z1 40.00 31 Jo.of 91 33.31

The atove example shows the row expression in the denominator
specification. Notice that none of the counts(N) have changed but
the PCTN values have because the denominator has changed from
the entre dataset {27 observations) to all the observations for
ORG wathin that locations vatue. 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 (2cation. So why do you specify the row expression?
Because that is simply telling TABULATE which number of obser-
vauons to total, So, in the above example, we see that location A
cells are divided by 12, the total of all the ORG observations in
that !location. For location B we see each cell 1S divided by 5, the
totat ot all the ORG observations in tha locauon, And for iocation
C we se2 each cell is divided by 10, the total of all the ORG ob-
servaticns in that {ocation.

Here 1s a handy rule-of-thumb:

To get parcentages by column, use the row expression; and
tQ get percentages by row, use the coclumn expression.

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

i { Lecation 1 ]
i 1 i i
i 1 A [} 8 i < | ALL ]
i 1 L}
i INEPCTN [ N L PCTN I NI PCTH | N | PCTN |
! i
10rg § I 1 I I | | 1 1
et | 3 [} I ] | b 1 i
|Eneryy f ¢t 75.00 21 25.00 .| .i 8t 100.01
I

[Mat S {21 20.00 11 10.01 71 79.0§ 101 L00.0Y
[—wms - > i
|Pewer I 41 <h.4b 21 22.21 5P 33.31 9% loc.of

Notice 1n the above example that the entire column expression is
coded as the denominator specification. [f you don’t, strange re-
suits of even errors €an oceur.,

TABLE CRG,
(LO. ALL)*SCORE*
(SUM*F=5.1 PCTSUM<LOC ALL>})

Location I

1
A [} : | 1 C [} AL

Score { Score 1 Score | Score

|
|
1
1
: Final Exam | Final €xa= | Final Exam | Fiazl Exan
|
|

SUM TECTSUME SUM IPCTSUNI SUM PCTSUMI SUM IPCTSY

iorse L} i 1 i 1 1 1 ]
e | i [} 1 1 1 1 ]
1Eneray 1337.61 #£3.71192.81 Z&.3I o JI530.41 100
b

Mgt S 1166.71 17.81 85.47 [0.31593.51 71.91825.61 100
i

1Power 1354.21 4B.3I141.31 19.21239.41 32.51736.91 100

This exampie is just to show that the PCTSUM works in the same
way. {The summing of exams scores deesn’t seem 1o make much
sense, but it is the only numeric variable in the dataset.)

The foliowing exampies show that the same rules apply for nest-
ing vanables and using ALL.

PROC TABULATE DATA=CLASS FORMAT=6.1 NOSEPS;
CLASS ORG LOC DATE;
VAR SCORE;

59

TABLE ORG*DATE,
(LOC ALLYP(N*F=3.0 PCTN <ORG*DATE> )

1 1 Location 1 I
1 1 1 i
1 ] A 1 B 1 [ { ALL |
| ] tmmm- i
1 IN I PCTH I N | PCTN | N | PCTH | B | PCTN |
1 —— —— t—— i
|10rs Class | ] 1 L ¢ } 1 ] 1
IEnersy Date i 1 [} I i ] [} ) I
1 0raPR | 11 8.31 . P - -1 1 3.7
1 ginay | 11 8.31 11 20.01 .1 Q02 7.41
] S2JUN 1 1! g.321 . A0 .t A0 3.7
1 120€T 1 X1 2%5.01 1) z20.01 .1 .1 &1 14.81
IMat S WraPR | 11 g.51 .1 W 000 3.2
i aIMAY | L) PR R4 P J B | S | 3.7
‘ 22JuN 1 L P | . 41 40.01 6t 16.81
¢ 120€T 10t 8.3t .1 1. 31 30.001 &! ie.’)
|Power Q7APR 1 1) B.3F 21 s0.01 .| P I 5 i N )
i osmay 1 1t 8.51 .1 - LBt 3.
] 22Jwm 1 M 8.3t .1 -1 31 30.0)F 41 1e.81
1 120CT + t) 8.3 .1 P B oo 3.710

TABLE ORG*DATE,
(LOC ALLY(N*F=30 PCTN<LOC ALL>)

1 1 Location I |
1 { 1 1
H 1 A ! g i c 1 ALL |
] \ ]
] { M| PCTR | N { PCTR | N | PCTR t N | PCTN |
| — —— — 1
iQrs Class | i 1 [} i 1 1 ] 1
{Eneryy Date 1 1 i 1 i t 1 1 ]
1 o7APR ¢ 11 100.01 .} ! { .1 1) 106.01
] o3May 1| Se.01 11 so.0i i .t 24 108.01
1 22Jum 1 11 100.01 .1 1 <0 1§ 100.0¢
i 120€T 1 3§ ?5.00 11 25.8) 1 -1 41 100.01
tMat 3 oFaPR I 1l l100.01 1 P 1 N 11 100,08
1 o3may 1 .| S0 1 leo.oy .1 14 100.01
| 22Jmm 1 L) P I | .1 41 100.0¢ 4} t00.0F
t 120CT ! 1t 25.40% ¢ 1 %1 7%.0t 41 100.01
1Power OFAPR I 11 33.31 21 66.7i -l .1 31 100.01
H o3may 1 11 100.01 . - .1 o i 100.01
| 22hM 1 1 2s.al . L3 7s.01 &1 100.Q)
i 120CT 1 1§ 100.00 .t | | - i 100.0)

TABLE ORG*DATE ALL.
{(LOC ALLY(N*F=3.0 PCTN <ORG*DATE ALL>);

1 1 Location 1 |
1 | { 1
1 1 L { B 1 ¢ 1 AL i
1 | I
1 I N §PCTH | M I PCTHR | H I PCTH | H 1 PCTN |
] a—— |
10rs Class | { [} 1 i 1 [} i ]
1€nergy Date | [} 1 1 1 | | 1 |
i Qrarr | Ul 8.3t .1 R | N | 3.71
1 o3May 1 1§ 8.31 11 2o.00 .| SJd 21 7.6]
[} 2z 11 8.31 .1 . 1 <03t 3.71
1 12067 | 31 2s5.0t 11 20.00 .I .1 &t 16.81
IMat S orAPR | 1% 8.31 .| PRI | PR | 1.71
1 a3May | .| <1 20.81 1 .71
H 22 | . P « &1 &0.01 41 14.81
} 120€Y | 8.3 .1 1 Bt 30.00 &t 14.81
|Power 07APR | 1| 8.31 21 «<o0.0F .! L0030 .
L oIHay | 1l 8.21 I - .1 -4 18 3.0
[} 2zamm 1 1) 8.31 .1\ -1 31 38.01 &t l4.8)
i ot U B.31 .1 4. - 11 T
1ALt t 121 100.01 S{ 100.0¢ 101 100.0! 27{ 100.0{

These last two examples are without a doubt beyond the scope of
Beginning Tutorials.

TABLE ORG*DATE,
(LOC ALLy{N*F=3.0 PCTN<DATE> )

| i Locstion 1 [}
| | ! i
[} H ) i -] 1 c i ALL 1
[} 1 - ]
] I HIPCTH I N | PCTH | N | PCTR I R | PCTN |
] i
10rs Class | i ] { ] i i | {
{Enersy Date | i ] | 1 1 { 1 1
[} o?aPR | 1! &7 W -1 .1 -1 11 12.51
1 o3MaY . 1 11 14.7F 11 S0.03 .1 -1 2zl 25.01
{ 22JUN 1 11 1&.TE L -1 -1 1t 1z.s1
{ 120CT 1 31 Se.ed Ml so.00 .| -1 41 538,01
iMst S o7aPR 1 1] 56.01 .1 8 <1 1 10,01
1 osmAY .| -4 1 tec.o) .1 -1 11 10001
{ 220 | ) -1 .1 -4 61 ST.IL 41 40.01
| 12067 | U S0.08 .1 < 31 42.91 &1 éo.oi
{Power Q7APR | Il 25.0) 2§ 100.0:! .I -4 31 33.31
t oIay 1 11 2B.01 . P -1 1 1121
! 223U | 11 25.001 .| <4 3t 190,01 &l 4.4
1 120€T 1 1l 25.01 .} Y I | +1 1 1111

The same rules apply for denominator specifications that are NOT
*1e entire expression. With the denominator specification of



DATE, TABULATE will use the total number of observations for ail
dates in that column as the denorminator, But since DATE is
nested within ORG. it will only use those cbservations that belong
te that ORG. S0, in the above example the tolal number of obser-
vations for location A in ORG Energy is 6, which becomes the de-
nominator for computing PCTN for ai! thase dates.

TABLE ORG"DATE,
{LOC ALL)*{N*F=3.0 PCTN<ORG>}

1 1 Logation ] ]
i L] ]
! t A 1 B ] c I ALL 1
i | |
1 § M| PCTMN t N I PCYN | M | PCTN I N 1 PCTH |
t o - — —— |
i0ry Class | L} i [} ] 1 H [} t
1Enersy Date t } ! 1 [} t [ 1
3 o7aPR 1 i 33.31 .1 P | 11 2e.o!
§ oIMaYy 1 11 So0.0¢ 11 s50.84 ) 121 se6.01
| oSN 1 1F so.e1 . | U Y I 2 8 3
1 t20cY | 3% 60.01 1) 109.0} .} 1 &1 46,41
iMst S Q7APR | 1§ E3.31 .3 a0 1 11 20.0¢
1 azMay § .} ot os0.01 111 25.01
1 290 1 .1 | d &) S7.11 Gb 466l
| 120cT 4 11 20.01 ! b 31 100.01 &1 44,41
(Power ¢7aPR 4 11 33.Z1 24 100.01 ! .1 31 s0.901
i osmay | 11 S50.01 § 0 -1 2s.01
1 223U L 11 Sd.9! 1 L 31 a2.%1 41 44.41
H 120€T 1 it 29.04 I P L0 1 1.

With the denominator specification ot ORG, TABULATE will use the
total number of observations for all organizatons in tnat column
as the denomnator. But since ORG is nested with OATE, it wiil
only use those cbservations that belong 10 that DATE. Se, in the
above example the total number ot observations for location A
with a date of OTAPR 15 3, which becomes the denominator for
computing PCTN for that aate in every ORG. And the total number
of observations for location A with a date of 120CT is 5, which
becomes the denominator for computing PCTN for that date in ev-
ery ORG.

in Summary

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

o displays statistics in hierarchical lables
o provides a concise and powerfu! control language
o provides a greater degree of fiexibility and complexity
in ciassification hierarchies than MEANS, FREG,
or SUMMARY
o provides a very liexibile mechanism for titiing and formating

The base SAS statements required are:

o PROC TABULATE DATA=sasdataset options;
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. options: MISSING FORMAT= ORDER= FORMCHAR =
NOSEPS

o CLASS vanables:
. classification variables:- character or numenc

o VAR variables;
- analysis variables: numernc onty

0 KEYLABEL keyword ="text";
¢ TABLE expression, expression, expression / options;
o Others usea: LABEL, FORMAT, BY, TITLEn

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

o Operators

* for nesting .
space for concatenatlio

o Cperands

- {) for grouping

. class variables{from CLASS stmt) or ALL
- analysis variables(irom VAR stmt)

- statistics keywords

- titte specification(="text’}

- format specification({F =w.d)

o Standard statistics names from MEANS or SUMMARY
N, NMISS, MEAN, STD, MIN, MAX, SUM, etc.

o Plus two new ones: PCTHN and PCTSUM

For a compiete discussion of TABULATE and its uses see the
“SAS Guide to TABULATE Procassing, Second Edition”.
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