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ABSTRACT 
The reporting capabilities ofPROC TABULATE are 
very powerful. In just a few lines of code, a very 
detailed analysis can be reported. Knowing how to 
tap into the power of PROC TABULATE begins 
with an understanding of the fundamental structure of 
a TABLE command. From that basis, more detailed 
reports can be presented. This paper follows that 
approach. It begins with an overview of 
TABULATE, laying down the basic structure of a 
TABLE statement and how it relies on the CLASS 
and V AR statements. It then demonstrates by 
example how more detail can be added to the report 
by creative use of TABLE basics and the addition of 
formats, appearance options, and some tricks to 
enhance the report presentation. The statistics N, 
SUM, MEAN, and the sometimes tricky PCTN and 
PCTSUM are discussed. Once understood, 
TABULATE can be quickly coded to generate 
reports that are easily modifiable for future anaIysis 
needs. 

INTRODUCTION 
The TABULATE procedure is most often called upon 
to use its powerful cross tabulate abilities to compare 
the relationship of a few variables. This leaves 
TABULATE to format its report dependent on the 
nature of the data. 

Understanding the way TABULATE works with class 
and analytical variables and with some imagination, 
TABULATE can also be a great tool for creating 
reports formatted to the clients specification. These 
reports can be imported to spreadsheet products such 
as Microsoft Excel. 

THE TABLE STATEMENT 
The TABLE statement defines the report structure. 
All other statements support the TABLE statement. 

The primary function of the TABLE statement is to 
describe the three dimensions of the report - rows, 
columns and pages. The basic format is: 

TABLE «page expression,> row 
expression,> column expression 
</table-option-list>; 

When one expression is presented, a column 
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expression is activated. When two expressions, the 
dimension will be row and column. The first 
dimension in a three dimension is the page expression. 

Using the sample data as used in "SAS Guide to 
TABULATE Processing", pg. 49 (see Figure 1) a 
single expression TABLE statement as the following 
will produce a report with a single row as seen in 
Figure 2: 

TABLE (GRADE ALL) * (CIJISSRM ALL); 

By simply changing the >I< to a comma to indicate a 
dimension rather than a crossing or nesting, we have 
the two dimensional results seen in Figure 3: 

TABLE (GRADE ALL), (CIJISSRM ALL) ; 

Adding a third dimension - for paging - we have the 
results seen in Figure 4: 

TABLE <_ ALL), (GRADE ALL), 
(CIJISSRM ALL)/BOX=_PAGE_' 

Note how the TABLE BOX parameter wrote the 
page class value within the upper left box of the table. 
Normally, it is written just above the box. 

The complete PROC TABULATE code at this point 
is: 

PROC TABULATE DATA=FUNDRAIS 
FORMAT=6., 

CIJISS GRADE CIJISSRM TEl\M, 

TABLE (TEl\M ALL), (GRADE ALL), 
(CIJISSRM ALL)/BOX=_PAGE_, 

Crossing Classification Variables 

The CLASS statement specifies GRADE, 
CLASSRM, and TEAM as classifi.cation variables. 
These break the report into various columns, rows, 
and pages based on their respective values. 

In these examples, we have grouped the class 
variables with the ALL universal class variable to give 
subtotals and total categories. Categories at the two 
dimension level (GRADE ALL), (CLASSRM ALL 
will be: 

GRADE*CLASSRM GRADE*ALL 

ALL*CLASSRM ALL*ALL 

Adding thefc third dimension with (TEAM ALL), the 
above two lines are each repeated for TEAM and 
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ALL: 

TEAM*GRADE*CLASSRM 

TEAM* ALL *CLASSRM 

ALL *GRADE*CLASSRM 

ALL*ALL*CLASSRM 

TEAM*GRADE*ALL 

TEAM*ALL"ALL 

ALL*GRADE*ALL 

ALL*ALL*ALL 

TABLE Statistics 

In the previous examples, we have relied on the 
TABULATE statistic default of N - the number of 
non-missing observations. Now we will go back to 
the two dimensional report and calculate SUM and 
MEANS of TOTSALE. To tell TABULATE that 
TOTSALE is an analysis variable, it is specified in a 
V AR statement: 

TABLE (GRADE ALL), (CLASSRM 
ALL) *~:QI,E* (If SON _) /P!tS=7; 

The results are displayed in Figure 5. Notice that an 
RTS parameter was given. This reduced the "row 
title space" from one-fourth of the LINESIZE value 
to just 7 which includes the two vertical bar 
characters on each side for a net of 5 positions. The 
global FORMAT was also changed from 
FORMAT=6. to FORMAT=4. to narrow all columns. 

Grouping Columns by Statistic 

Now to see how the report can be modified, we'U 
change the structure of the TABLE statement. To 
group the N, SUM, and MEANS values, invert the 
order of the column expression. Results are given in 
Figure 6: 

TABLE (GRADE ALL), (N SUM MEAN) 

*~SALE * (CLASSBM ALL) /RTS=7; 

FORMATTING AND LABELING REPORT 
ELEMENTS 
At this point we will make use of some of the format 
modifications available. Because TOTSALE is a 
common heading across the top of the report, we will 
move it to the top of the headings to span all columns. 
We can also change the title of the keywords N, 
SUM, MEANS, and ALL. 

TABLE (GRADE ALL), ~cn:QI,E * (N SUM 
_) * (CLASSRM='class Room' 
ALL*F=6.) /RTS=7 

KBYLABBL ALL-'~ot:al.' H= 'Count I ; 

LMIEL ~0~SALE= '~otal Sale'; 

Here the N and ALL statistics were retitled with the 
KEYLABEL statement. The class variable 
CLASSRM was labeled in the TABLE statement. 
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Using another method, TOTSALE was labeled with a 
LABEL statement. The ALL or "Total" universal 
class variable was formatted to 6. in the TABLE 
statement so the "Total" label would not wrap in the 
column heading. The results are in Figure 7. 

Grouping Rows by Statistic 
To further show the flexibility in designing a report 
layout, we will move the statistic specifications to the 
head of the row dimension. This will group the rows 
by each statistic. See Figure 8. 

PROC TABULATE DATA=FUNDRAIS FORMAT=4. 
HODPS; 

TABLE (If SUM MEaN) * (GRADE ALL), 
TOTSALE *(CLASSRM='Class Room' 
ALL*F=6.) /RTS=15 

In this example, we also used the NOSEPS option to 
remove the horizontal divider lines in the report. This 
reduces vertical space and is very desirable for reports 
that are imported to a spreadsheet. 

We could have just as easily inverted the statistic 
group (N SUM MEAN) with the row class group 
(GRADE ALL) and produced a report with rows by 
statistic grouped by grade. 

V AR VS. CLASS VARIABLES 
Variables can be used as analysis variables or class 
variables. As shown earlier, TABULATE uses 
CLASS variables to develop columns, rows, and 
pages based on the data values. V AR variables are 
used to calculate statistics. How the variable is 
expressed in the TABLE statement does not change 
it's assignment by the CLASS or V AR statement. 

In the following example, variable TOTSALE has 
been changed to a CLASS variable. The structure of 
the report as seen in Figure 9 has also been modified 
to create a report more suited to this representation. 

PROC TABULATE DATA=FUNDRAIS FORMAT=5. 
NOSEPS; 

CLASS GRADE CLASSRM ~SALE; 

TABLE ~SALE ALL, (GRADE ALL) * 
(CLASSRM='Class Room' ALL*F=6.) 
/RTS-S; 

A row is written for each unique value of TOTS ALE. 
Since no analysis variables are specified, the N 
statistic is used. This example shows that great care 
must be taken when selecting a CLASS variable. If 
there were more values for TOTSALE, a row would 
be created for each unique value - to the penny! 

USING FORMATS TO GROUP DATA 



CLASS variables with many values such as 
TOTSALE, can rea.dily be grouped by use of a 
format. To report TOTSALE by ranges, write a 
fonnat using PROC FORMAT: 

vaLOE ~OTSLGRP 0-<10=' 0-10' 10-
<20-'10-20' 20-<30='20-30'; 

vaLOE GRADBm 4=' 6rade 4' 5=' erade 
5' ; 

A fonnat for Grade is also given. Now assign the 
fonnat to TOTSALE in the TABULATE procedure: 

TABLE TOTSALE ALL, N" (GRADB=' , ALL)" 
(CLASSRM='Class Room' ALL*F=6.) 
!RTS=8; 

As shown in Figure 10, just three unique rows are 
reported for the three value ranges of TOTS ALE. The 
FORMAT statement only applies to CLASS variables. 
To format an analysis variable, use the '*f=jormai' as 
shown above. 

In this example, GRADE was also fonnated with a 
more descriptive title so one of the heading boxes 
could be dropped by giving a temporary blank label to 
GRADE. The placement of statistic N in the heading 
rows was controlled by locating "N*" before 
GRADE. 

V ARlABLES USED FOR BOTH CLASS 
AND ANALYSIS 
Now that TOTSALE has been grouped by amounts, 
we want to see the sum and average of TOTSALE 
within each group. This requires TOTSALE to be 
considered as both a class and analysis variable. Since 
a variable must be either class or analysis, we create a 
second variable TOTSALEV equal to TOTSALE. 

DAn !'t1NI)lU\XS; 

Changing the TABLE statement to add TOTSALEV 
as an analysis variable: 

TABLE TOTSALE* (GRAM: JILL) ALL, 
~SALBV * (CLASSRM='Class Room' 
ALL*F=6.) * (SlIIPr-3. MlilAN*I!'=I.) 
!RTS=lS; 

We see the results in Figure ll. 

PCTN AND PCTSUM STATISTICS 

125 

The TABLE statement has many more statistics 
available than the SUM and MEANS used above. Of 
them PCTN and PCTSUM are worth noting. PCTN 
calculates the percentage a frequency (N) represents 
of another, default is the complete report PCTSUM 
is similar but is based on the SUM. Figure 12 shows 
how another column was added using the PCTSUM. 
Notice value 100 in the lower right cell. 

TABLE TOTSALE* (GRADE ALL) ALL, 
TOTSALEV * (CLASSRM=' , ALL*F=6.) * 
(SUM*F=3. PC~_""6.1 MEAN*F=4.) 
/RTS=14; 

The basis for a denominator is very tlexlble. In the 
following example, each column is reported as 100"...0 
so the crossings representing all columns 
(TOTSALE*GRADE and TOTSALE) are given. 
Since ALL is reported, it must also be specified. 
Figure 13 contains the results. 

TABLE TOTSALE* (GRADE ALL) ALL, 
TOTSALEV * (CLASSRM=' , ALL*F=6.)* 
(SUM*F=3. I?CTSllM<roTSloLE*6lUU)B 
~SloLE JILL>*F=6.1 MEl\N*F=4.) 
/RTS=14; 

Beware! Cells that result from a cross with ALL will 
report value 100 as a default if the cross representing 
that cell is not given in the denominator. Be sure to 
check all results. A 100 is calculated independently of 
the subordinate cells. 

CONCATENATING VARIABLES 
In the previous examples, rows and columns were 
developed by crossing variables. Rows and columns 
can be added by simply concatenating variables. Just 
list variables side-by-side in the TABLE statement as 
shown in the following: 

options missing=:' t; 

TABLE ALI.=' !rotal-==' _ 6lUU)B 
CLASSlQ( ~SALI!:, TOTSALEV * 
(CLASSRM=' , ALL*F-6.)* (SUM*F=3. 
I?CTSUM< JILL*CLASSIQ4 ~CLASSJIM 
DDI"lILL GRaDB"CLASSlIM GRaDB*lILL 
CLASsaK*CLPoSSlIM CLASSlaPlILL 
~SloLE*CLPoSSlIM ~SloLE*lILL lILL 
>*F=6.1 MEAN*F=4.) /RTS=14; 

labe1 tama _I =-!rewa I ; 

label. grade _I-arada-'; 
l.abel. cl.asszm= 1 =-C1ass--=' ; 
1abel. totsal._ 1 ~ota.l. Sues'; 

Special labels were provided for easier reading and 
the character for printing missing values was set to a 
blank so a period is not written for missing values. 
The large denominator is due to the number of 
variables reported. Each crossing must be 
represented. The report is in Figure 14. 



SAME CATEGORY DENOMINATOR 
Rather than listing the appropriate crossings of class 
variables in the denominator, the denominator can be 
a V AR variable. If a single variable is given as in 
Figure 15, the PCTSUM: is based on that variable's 
value in the same category. 

TABLE ALL='===Total====' TEAM GRADE, 
(PCTSUM< !OO!I!SALBV >"F=7.1 ) * 
(CLASSRM=' , ALL*F=7 .1)" (PJ:NCJ:z,s 
~s ) IRTS-14; 

ADDmONAL FORMATTING OPTIONS 
The previous examples have shown us the wide 
variety of options and techniques available for making 
reports meaningful to the client. Several more 
fonnatting options are worth considering. 

The FORMCHAR TABULATE option specifies 
characters for table outIines and dividers. The defauh 
is: FORMCHAR='I--I+I--'. Setting all 11 
characters to blanks will print the report without the 
TABULATE look. However, the 'I' divider character 
is very useful as a delimiter when importing to other 
tools. 

To control the sequence of columns and rows, 
consider the ORDER= TABULATE option. 
FORMATTED sets the order by the class value's 
formatted result. FREQ, sets the order by descending 
frequency count. INTERNAL, the default, orders by 
sort value. 

The TABLE statement option CONDENSE will print 
as many logical pages on a single physical page as 
possible reducing the amount of physical pages 
printed. Very useful for tables with limited rows. 

If the table is wrapping its columns onto the next 
page, try using a page dimension. Breaking the table 
by using multiple TABLE statements in the same 
TABULATE step will print multiple tables. Using the 
CONDENSE option may help by printing the 
wrapped portion on the same page. 

The BY statement will write a new table for each BY 
group. The file must be sorted or NOT SORTED 
specified. 
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Beware of Missing Class Values 
If the observation contains missing values for any 
variable listed in the CLASS statement, the 
observation is not included in the table unless you 
specifY the MISSING option in the PROC 
TABULATE statement. The MISSING option will 
report missing values as a valid level for the class 
variable. When reviewing your report, confinn it is 
reporting the expected population. 

CONCLUSION 
The TABULATE procedure is a very flexible report 
generator as well as a very capable tool for analysis. 
Understanding the underlying statistic of the TABLE 
statement and its supporting statements, a wide range 
of report formats become available. Because of the 
ease in making changes to the report, Proc 
TABULATE becomes an ideal tool for responding to 
rapidly changing analysis requirements. 
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Fagure 1. Sample Dataset 

(Source: SAS Guide to Tabulate Processing, pg. 49) 

OBS TEAM GRADE CLASSRM NAME PENCILS TABLETS TOTSALE 
1 BLUE 4 A ANN 4 8 12 
2 RED 4 A MARY 5 10 15 
3 BLUE 4 A JOHN 6 4 10 
4 RED 4 A BOB 2 3 5 
5 BLUE 4 B FRED 6 8 14 
6 RED 4 B LOUISE 12 2 14 
7 BLUE 4 B ANNETTE 

8 
9 

18 8 RED 4 B HENRY 10 
9 BLUE 4 C KATHY 4 7 11 

10 BLUE 4 C JIM 3 9 12 
11 RED 4 C STEVE 13 7 20 
12 BLUE 5 A ANDREW 3 5 8 
13 RED 5 A SAMUEL 12 10 22 
14 BLUE 5 A LINDA 7 12 19 
15 RED 5 A SARA 4 

13 16 BLUE 5 B MARTIN 9 22 
17 RED 5 B MATTHEW 7 6 13 
18 BLUE 5 B BETH 15 10 25 

------------------------------------------------------------------------------------------------

Figure 2. One Dimension Report 

TABLE (GRADE ALL) * (CLASSRM ALL); 

1 G~E 1 1------------------------------------------------1 
I 4 1 5 1 ALL 1---------------------------+--------------------+---------------------------
1 CLASSRM I I CLASSRM I I CLASSRM I 1--------------------1 1-------------1 1--------------------1 
I A I B I C I ALL I A I B I ALL I A I B I C I ALL 1------+------+------+------+------+------+------+------+------+------+------
IN IN IN IN IN IN IN IN IN IN IN 1------+------+------+------+------+------+------+------+------+------+------I 41 41 31 111 41 41 81 81 81 31 19 

Figure 3. Two Dimension Report 

TABLE (GRADE ALL), (CLASSRM ALL) ; 

I CLASSRM I 1--------------------1 
I I A I B I C I ALL I 
I 1------+------+------+------1 
I I N I N I N I N I 1-------------------------------+------+------+------+------1 
I~~~--------------------------I I I 1 I 
14 I 41 41 31 111 1-------------------------------+------+------+------+------1 15 I 41 41 .1 81 1-------------------------------+------+------+------+------1 
I ALL 1 8 I 8 I 3 1 19 I 
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Figure 4. Three Dimension Report 

TABLE (TEAM ALL), (GRADE ALL), (CLASSRM ALL) IBOX= _PAGE_; 

I CLASSRM I 
1--------------------1 

ITEAM BLUE 

I IA IB IC I ALL 
I 1------+------+------+------
1 I N 1 N 1 N I N 
IGRADE--------------------------r------r------r------r------
14------------------------------1 21 21 21 6 
1-------------------------------+------+------+------+------
15 I 21 21 .1 4 

1
_------------------------------+------+------+------+------
ALL 1 41 41 21 10 

< PAGE > - --------------------------------------------------------------
I TEAM RED I CLASSRM I 

1 I--i---i--s---i--c---I ALL I 
I 1------+------+------+------1 
I I N I N I N I N I 
1-------------------------------+------+------+------+------1 
I GRADE I I I I I 
1-------------------------------1 1 I I I 
14 I 21 21 11 51 
1-------------------------------+------+------+------+------1 
15 I 21 21 .1 41 
1-------------------------------+------+------+------+------1 
I ALL I 4 I 4 I 1 I 9 1 

< PAGE > - --------------------------------------------------------------
I ALL I CLASSRM I 
I 1--------------------1 
I I A I B I C I ALL 
I 1------+------+------+------1 
liN I N I N I N I 
1-------------------------------+------+------+------+------1 
I GRADE 1 I I 1 I 
1-------------------------------1 I I I I 
14 I 41 41 31 111 
1-------------------------------+------+------+------+------1 
15 I 41 41 .1 81 
1-------------------------------+------+------+------+------1 
I ALL I 81 81 31 191 

Figure 5. Using Analysis Variable Statistics 

TABLE (GRADE ALL), (CLASSRM ALL) *TOTSALE* (N SUM MEAN) /RTS=7; 

1 CLASSRM I 
1--------------------------------------------1 
1 A I B I C I ALL I 
1--------------+--------------+--------------+--------------1 
I TOTSALE I TOTSALE I TOTSALE I TOTSALE 1 

I 1--------------+--------------+--------------+--------------1 
I I N 1 SUM 1 MEAN 1 N I SUM I MEAN I N I SUM 1 MEAN I N I SUM I MEAN 1 
IGRADEr----r----r----r----r----r----r----r----r----r----r----r----I 
1----- 1 1 1 1 I 1 I I 1 I I I I 
14 I 41 421 111 3 461 151 31 431 141 101 1311 131 
1-----+----+----+----+----+----+----+----+----+----+----+----+----1 
15 I 31 491 161 41 671 171 .1 .1 .1 711161 171 
1-----+----+----+----+----+----+----+----+----+----+----+----+----1 
I ALL I 71 911 131 71 1131 161 31 431 141 171 2471 151 
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Figure 6. Grouping Columns by Statistic 

TABLE (GRADE ALL), (N SUM MEAN) *TOTSALE • (CLASSRM ALL) /RTS=7; 

I 1======~~~~~~======i======~~~~~======i======~~~======1 [ [CLASSRM [ [ CLASSRM [ [ CLASSRM [ [ 

I I-A--'-B--'-C--IALL I-A--'-B--'-C--IALL I-A--'-B--'-C--IALL I 
[-----+----+----+----+----+----+----+----+----+----+----+----+----[ 
[GRADE [ [ [ [ [ [ [ [ [ [ [ [ [ 
[ ----- [ [ [ [ [ [ [ [ [ [ [ I [ 
[4 [ 4[ 3[ 3[ 10[ 42/ 46/ 43[ 131[ 11[ lS[ 14 131 [-----+----+----+----+----+----+----+----+----+----+----+----+----[ 
[5 I 31 41 .1 71 491 67[ .[ 116/ 161 171 ./ 171 [-----+----+----+----+----+----+----+----+----+----+----+----+----[ 
I ALL / 7[ 7[ 3[ 17[ 91[ 113 [ 431 2471 131 16[ 14[ lS[ 

Figure 7. Labeling and Selective Formating 

TABLE (GRADE ALL), TOTSALE • (N SUM MEAN) • (CLASSRM='Class Room' ALL*F-6.) /RTS=7 

[ Total Sale [ [-----------------------------------------------------------------[ [ Count [ SUM [ MEAN [ [---------------------+---------------------+---------------------1 I Class Room I [Class Room [ [Class Room [ [ [--------------[ [--------------[ [--------------[ [ 
[ [A [B I C ITotal [A I B [C [Total [A [B / C ITotal I /-----+----+----+----+------+----+----+----+------+----+----+----+------[ 
[GRADE [ [ [ [ [ [ [ I [ [ [ [ [ 
[ ----- [ [ / / [ I [ [ [ [ I [ [ 
[4 / 4 [ 3 [ 3 [ 10/ 42 [ 461 431 131 [ 11 [ 15 [ 14 [ 13 [ 
/-----+----+----+----+------+----+----+----+-~----+----+----+----+------[ 
[5 [ 3[ 4/ ./ 7/ 49/ 67[ .[ 116[ 16[ 171 ./ 171 

IT~t;li---7i---7i---3i----17i--91i-113i--43i---247i--l3i--16i--14i----15i 

Figure 8. Grouping Rows by Statistic: 

PROC TABULATE DATA=FUNDRAIS FORMAT=4. NOSEPS; 
TABLE (N SUM MEAN) * (GRADE ALL), TOTSALE *(CLASSRM-'Class Room' ALL*F=6.)/RTS=lS; 

I Total Sale I [---------------------[ [ Class Room [ [ 
[ I-A--'-B--,-c--ITotal i 
-------------+----+----+----+------[ 
Count GRADE I [ [ [ 

4 4 [ 3 [ 3 [ 10 

SUM 

5 [3[ 4[ .[ 7 
Total [ 7 [ 7 [ 3 [ 17 
GRADE [ [ [ [ 
4 [42 [ 46 [ 431 
5 I 491 67 [ . [ 
Total [ 91 1131 431 

131 
116 
247 

MEAN GRADE [ [ [ [ 
4 I 11[ 151 14[ 
5 [161 17[ .[ 
Total [ 13[ 16[ 14[ 

13 
17 
15 
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Figure 9. Varvs. Class Variables 

TABLE TOrSALE ALL, (GRADE ALL)* (CLASSRM-'Class Room' ALL*F=6.) /RTSs8; 

I GR1U)E I 
1-------------------------------------------1 
I 4 I 5 I Total 
1------------------------+------------------+------------------------
I Class Room I IClass Room I I Class Room I 
1-----------------1 1-----------1 1-----------------1 
I A I B I C ITotal I A I B ITotal I A I B I C I Total 
1-----+-----+-----+------+-----+-----+------+-----+-----+-----+------

I ICountlCountlCountlCount I Count I Count I Count I Count I Count I Count I Count 
I------+-----+-----~-----+------+-----+-----+------+-----+-----+-----+------
I Total I I I I I I I I I I 
ISale I I I I I I I I I 
15 11.1.1 11 .1 .\ .1 11 l' .1 
\
7 .1.1.1.1.1 1 1\.\ .1 
8 .1.1.1.1 11 .1 11 11 .1 

110 11'1' 1 . I • I • I 11 • I 
III .1. 1 1 .1 .1 .1.1 11 
112 11. I 1 2 '1 . I • I 11 11 
113 . I . I " 11 11 . I 1 • I 
114 . I 2 I 2. I . I • I • I 2 . I 
115 11. I 1. I . 1 . I 11 . I 
118 . I 11 1. I . '1 . I 1 . I 
119 . I • I 11 . I 1 11 . I 
I 20 . I . I 1 1 . I . I . I . I 11 
122 • I . I 11 11 21 11 1 . I 
125 . I . I . I 1 1 • I 1 . I 
\ Total 4 I 3 I 3 10 3 I 4 I 7 I 7 I 7 3 I 

Figure 10. Var vs. Class Variables 

TABLE TOTSALE ALL, N*(GRADE~' , ALL)* (CLASSRM='Class Room' ALL*F=6.) /RrS=8; 
FORMAT TOTSALE TOTSLGRP. GRADE GRADEID.; 

1 
11 
11 
il 
21 
~I 
11 
11 
11 
11 
21 
11 

171 

I Counts I 
1--------------------------------------------------------------------1 
I Grade 4 I Grade 5 I Total I 
1------------------------+------------------+------------------------1 
I Class Room I IClass Room I I Class Room I I 

I 1-----------------1 1-----------1 1-----------------1 I 
I I A I B I C ITotal I A I B ITotal I A I B I C ITotal I 
1------+-----+-----+-----+------+-----+-----+------+-----+-----+-----+------1 
I Total I I I I I I I I I I I I 
ISale I I I I I I I I I I I I 
I 0-10 I 1 I • I . I 11 11 1 I 2 I 2 I 11 • I 3 I 
110-20 I 31 31 21 81 11 11 21 41 41 21 101 
I 20-30 I . I . I 11 1 I 11 2 I 3 I 1 I 2 I 11 4 I 
ITotal I 41 31 31 101 31 41 71 71 71 31 171 
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Figure 11. Variables Used for Both CLASS and Analysis 

TABLE TOTSALE* (GRADE ALL) ALL, TOTSALEV * (CIASSRM='Class Room' ALL*F=6 * (SUM*F=3. 
MEAN*F=4.) /RTS=15; 

I Total Sales I 1-----------------------------------1 
I Class Room I I 1--------------------------1 I 
I A I B I C I Total I 
1--------+--------+--------+--------1 
I SUM I MEAN I SUM I MEAN I SUM I MEAN I SUM I MEAN I 

-------------+---+----+---+----+---+----+---+----1 
Total GRADE I I I I I I I I 
Sales I I I I I I I I 
0-10 4 I 51 5 • I • I . I 51 51 

5 I 81 8 I 7 7 I • I • I 151 8 I 
Total I 131 7 I 7 7 I . I '1 20 I 7 I 

10-20 GRADE I I I I I I I 
4 1371 12146 151231 1211061 131 
5 1191 191 13 131 .1 .1 321 161 
Total I 561 141 59 151 231 1211381 141 

20-30 GRADE I I 1 I I I 1 I 
4 I. I • I • I 20 I 20 I 20 I 201 
5 I 221 221 47 241 • I • I 691 231 
Total I 221 221 471 241 201 201 891 221 

Total I 911 1311131 161 431 1412471 151 

Figure 12. PCTN and PCTSUM Statistics 

TABLE TOTSALE" (GRADE ALL) ALL, TOTSALEV * (CIASSRM=' , ALL*F=6.)* (SUM*F=3. PCTSUM*F=6.1 
MEAN"F=4.) /RTS=14; 

1 Total Sales I 1---------------------------------------------------------------1 
I Room A I Room B 1 Room C I Total I 
1---------------+---------------+---------------+---------------1 
I SUM I PCTSUM I MEAN 1 SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I 

------------+---+------+----+---+------+----+---+------+----+---+------+----1 
Total GRADE I I I I I I I I 1 I 
Sales I I 1 1 I I I I 1 I 
0-10 4 I 51 2.0 I 5 I . I . 1 . 1 • I 5 1 2.0 5 I 

5 I 81 3.21 81 7 2.81 71 .1 .1 151 6.1 81 
Total I 131 5.3 I 7 I 7 2.8 I 71 • I • I 20 I 8.1 7 I 

10-20 GRADE I I I I I 1 1 1 I 1 
4 1 371 15.01 121 46 18.61 151 231 9.3 1211061 42.9 131 
5 1191 7.71 191 13 5.31 131 .1 .1 321 13.0 161 
Total I 561 22.71 14159 23.91 151231 9.3 1211381 55.9 141 

20-30 GRADE I 1 1 I I I I I I I 
4 1.1 '1.1. .1.1201 8.1 201201 8.1 201 
5 I 221 8.9 221 47 19.01 241 .1 .1 691 27.9 231 
Total I 221 8.91 221 47 19.01 241 201 8.1 201 891 36.0 221 

Total 1911 36.81 131113 45.71 161431 17.4 14 2471 100.0 151 
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Figure 13. PCTN and PCTSUM Statistics - Columo Denominator 
TJ\lILE TOTSALE* IGRADE ALL) ALL, TOTSALEV * (CIJISSRM=' , ALL*F=6.) * (SUM*F=3. 
PCTSUM<TOTSALE*GRADE TOTSALE ALL>*F=6.1 MEAN*F=4.l /RTS=14; 

I Total Sales I 
1---------------------------------------------------------------1 
I Room A I Room B I Room C I Total I 
I---------------T---------------T---------------T---------------1 
I SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I 

------------T---T------+----T---+------+----+---+------+----+---+------+----1 
Total GRADE I I 1 I I 1 1 1 1 1 1 \ 
Sales 1 1 I 1 1 I 1 I I 1 I 
0-10 4 I 51 5.51 5 I • I •• I . I . I 5 I 2.0 I 5 

5 I 8 8.81 81 71 6.2 71.1 .1.1151 6.11 8 
Total I 131 14.31 71 71 6.2 71.1 .1.1201 8.11 7 

10-20 GRADE I I I I I I I I I I I 
4 37 40.71 121461 40.7 151231 53.51 1211061 42.91 13 
5 1191 20.91 191131 11.5 131.1 .1.1321 13.01 16 
Total I 561 61.51 141 591 52.2 151 231 53.51 1211381 55.91 14 

20-30 GRADE I I I I I I I I I I I 
4 1.1 .1 .1 .1 .1201 46.51 20120 8.11 20 

I 5 1221 24.21 221471 41.6 241.1 .1.1691 27.91 23 

I Total 221 24.21 221 471 41.6 241 201 46.51 201 891 36.01 22 
Total I 911 100.0 1311131 100.0 161 431 100.01 141247 100.01 15 

Figure 14. Concatenating Variables 
TJ\lILE ALL='===Total---=' TEAM GRADE CIJISSRM TOTSALE, TOTSALEV * (CIJISSRM=' 'ALL*F=6.l* 
(SUM*F=3. PCTSUM< ALL *CLASSRM ALL *ALL TEAM *CLASSRM TEAM *ALL GRADE*CLASSRM GRADE*ALL 
CLASSRM* CIJISSRM CIJISSRM*ALL TOTSALE *CLASSRM TOTSALE *ALL ALL >*F=6.1 MEAN*F=4. l /RTS=14; 

'

Total Sales I ---------------------------------------------------------------1 
I Room A I Room B I Room C I Total I 
I---------------T---------------+---------------+---------------1 

I I SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I SUM I PCTSUM I MEAN I 
I------------+---+------T----+---+------+----+---+------+----+---+------+----1 
I ===Total==== I 911 36.81 1311131 45.71 161431 17.41 1412471 100.01 151 
I ==Team===== I I I I I I I I I I I I 
I BLUE I 491 19.8 121 611 24.71 201231 9.31 1211331 53.8 151 
IRED I 421 17.01 141 521 21.11 131 201 8.11 2011141 46.21 141 
1===Grade===1 1 , I 1 I 1 I 1 1 1 I I 
14 1421 17.0 111461 18.61 151431 17.41 1411311 53.01 131 
15 I 491 19.81 161 671 27.11 171 I I 11161 47.01 171 
I ===Class==== I I I I I I I I I I I I I 
I Room A 1911 36.81 131 I I I I I 1911 36.81 131 
IRoom B 1 I I 11131 45.71 161 I I 11131 45.71 161 
IRoom C I I I I I I I 431 17.41 141 431 17.41 141 
I =Total Sales I I I I I I I I I I I I I 
10-10 I 131 5.31 71 71 2.81 71 I I 1201 8.11 71 
110-20 1561 22.71 141591 23.91 151231 9.31 1211381 55.91 141 
120-30 1 221 8.91 221 471 19.01 241 201 8.1\ 201 891 36.01 221 

Figure 15. Same Category Denominator 
TABLE ALL='::=Total====' TEAM GRADE, (PCTSUM< TOTSALEV >*F=7.1 l* (CLASSRM=' , 
ALL*F=7.1)* (PENCILS TABLETS l /RTS=14; 

1 Percentage of Total Sales I 
1---------------------------------------------------------------1 
I Room A 1 Room B 1 Room C 1 Total I 

1
_--------------+---------------+---------------+---------------1 

I PENCILS 1 TABLETS I PENCILS I TABLETS 1 PENCILS 1 TABLETS 1 PENCILS 1 TAB LETS 1 
I------------+-------+-------+-------+-------+-------T-------+-------+-------1 
1 ===Total==== I 42.91 57.11 54.01 46.01 46.51 53.51 48.61 51.41 
1 ===Team===== 1 I I I I 1 I 1 
1 BLUE 1 40.81 59.21 49.21 50.81 30.41 69.61 42.91 57.11 
IRED I 45.21 54.81 59.61 40.41 65.01 35.01 55.31 44.71 
1===Grade====1 I I I I I I I I 
14 I 40.51 59.51 56.51 43.51 46.51 53.51 48.11 51.91 
15 I 44.91 55.11 52.21 47.81 1 I 49.11 50.91 
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