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JOHN SALL, SENIOR VICE PRESIDENT
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CITIZENSHIP

IMPROVEMENT

Why is the Macintosh® productive and yet
easy to use? It is because Mac applications
share a well thought out and standardized
user interface supported by a system tool-
box. Support and standards for things
like pictures, the clipboard, and dialog
widgets helped make the Mac an environ-
ment that was so good it was copied into
all the other environments popular today.

But progress has not stopped. For develop-
ers, there is an explosion of new facilities
to learn and hook up to their applications.
The burden has grown most rapidly in the
last two years with System 7. Consider this
list of system support features:

* PostScript® customizations

* System 7 odds and ends such as
Balloon Help and color icons

* Data Access Manager

* QuickTime Movies

* Publish and Subscribe

* AppleEvents™ and scripting

¢ future QuickDraw™ GX

* OCE

In Version 2 of JMP® and JMP Design® we

were able to support some of these new
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features. We use Postscript extensions
to draw dashed lines and rotate text

on a printer. We offer Balloon Help for
many items and we have a complete
color icon family. We support the
required AppleEvents and also a custom
AppleEvent for transferring data tables

from JMP Design to JMP.
In the next version of JMP you will see

support for additional systems features
such as:

¢ the DAL/DAM database interface—
so you can bring data into JMP from
remote database servers supporting
DAL, Fairfield Software’s ClearAccess,
and in the future, SAS/CONNECT®

* QuickTime movies—so you can record
a spinning plot as 2 movie and paste it
into a word processor document

* AppleEvents and scripting—you will
be able to program analyses, record
sessions, and play them back. We were
tempted to provide a programming
facility earlier but resisted the impulse
since our charter was to support the
interactive casual user, not the power
user-developer. In the meantime Apple
has developed a powerful and easy-to-
read scripting language that allows you
to program across many applications.

SURVEY RESULTS

A few months ago we sent out a survey to
ask about your progress in converting to
System 7 and to ask for your suggestions
and comments. The response rate was
nearly 30%, which is very high. Many
users included wonderful compliments
and success stories. One user sentin a
paragraph of praise followed by four
pages of improvements he wanted.

We wanted to know if we could depend
on Version 3 users being on System 7 so
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that we could simplify some of our imple-
mentation details. Although most of you
have upgraded to System 7, there are
enough of you still on System 6 so that we
will not make JMP require System 7 in the
next release.

In the statistics area the popular sugges-
tions included:

* stepwise regression

* time series analysis

* survival analysis

* clustering

* better response surface contours
* more nonparametrics

* more kinds of correlations

* better integration of JMP Design
with JMP

* more nonlinear features

¢ Durbin-Watson statistics

¢ mixed models

¢ Fisher’s Exact test

¢ more likelihood ratio tests.

(continued on page 2)¥




In the presentation area the most popu-
lar items were:

* more editable graphics

* 3D graphics

* presentation quality graphics

* print preview

* log scale graphs

* histogram rescaling

* hot linked results

* better title and footnote facility.

In the data table area you JMPing beings
wanted:

® better insert and move of rows and
columns

* better data entry

* better Excel interchange

* improved calculator ease-of-use

* an alternative way to specify formulas

¢ no limit on number of rows

¢ a find command.

In the “Other” category popular
choices were:

* a scripting or macro or template facility
(see discussion above on AppleEvents)

* a Microsoft® Windows™ version

* more documentation

* better journal

* publish and subscribe support.

It will be a while before we are ready to
make public commitments on Version 3
features. However, many of your sugges-
tions are under serious consideration and
some have already been implemented.

Thank you very much for your responses.
We are always happy to hear from you
and it is still not too late to give us your
ideas for JMP Version 3. %
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JMPing to

Conclusions
Power Check with a

Synthetic ANOVA

AL BesT, Ph.D.

Medical College of Virginia

Richmond, Virginia

I'd like to share a discovery I made while
using JMP on real-world problems. The
question I am addressing is:

“How can I do an analysis of variance if

all I have is a table of means and standard
deviations?”

Sometimes I read a study report that com-
pares groups and I think, “Something is
fishy here.” I wonder what I would have
found if I had done the analysis myself.
In any event, if the paper shows a table

of means and standard deviations for the
groups, I can construct data and check
the study conclusions for myself.

For example, suppose I have a product
and a competitor has two formulations of
the same product touted to be just as good
as mine. The competitor does a study to
compare the three products and publishes
a report using the following table of sum-
mary statistics to support this claim:

Table of Summary Statistics
Group Sample Size Mean _ Std. Dev.
Ours 10 4.7 1.25
Theirs 1 9 39 1.20
Theirs 2 9 3.7 1.13

The report goes on to say that the groups
are “not significantly different (p <.20).”
What makes me doubtful is that I know
one sure way to do a study and show that
groups are not different, thus “proving”
the null hypothesis, is to have an insuffi-
cient sample size.

David Larson (1992) figured out how to
manufacture a set of data from the kind
of summary information shown above
that enables me to redo the analysis as
though all the data were available.
Larson’s method creates one observation
below the mean of each group and N-1
observations above the mean in such a
way that the mean and standard deviation

for each group come out as calculated in
the original table of summary statistics.

To do this using JMP, I begin by creating
anew JMP data table as shown in
Figure A. 1 key in the values for Group,
Sample (sample size), Mean, and Std.
Dev. from the summary statistics table
shown previously.

Figure A

JMP Table of Summary Values

Next I use the Concatenate command

from the Tables menu and append this
table with itself. The result is shown in

Figure B.

Figure B
JMP Table of Summary Values
Appended with ltself
Untitled
4Cols
L]
6 Rows Group | Sample |Mean | Std. Dev.
1 [Ours 10 47 1.25
2|Theirs! 9 39 1.20
3|Theirs2 9 3.7 1.13
4|0ury 10 47 125
[ rsl 9 19 1.20
[ rs2 9 3.7 1.13

Then I add columns Freq and Y, and use
the JMP calculator to compute their
values. The formula for Freq (Figure C)
assigns a | to the last three rows and com-
putes Sample-1 for the first three rows.

Figure C
Formula for Calculating Frequency

{ 1, ifb%
Sample -1, otherwise

Thanks to David Larson there is the for-
mula shown in Figure D that calculates
the derived Y for the analysis. If the sam-
ple size is 1 for any group, the computed
value is simply the study mean. This con-
dition doesn’t occur here. The first three
rows are assigned values above the mean.
The last three rows, with frequency values
of 1, have values below the mean.



These computations give the table shown
in Figure E, which now has all the infor-
mation needed to complete the synthesized
ANOVA. I can verify that the computed Y
column has the same means and standard
deviations as those of the original groups
using the Group/Summary command in
the Tables menu (not shown here).

The next step is to set the Y, Freq, and

X roles as shown in Figure E, and choose
FitY by X from the Analyze menu. When
I select Fit Means from the Fitting pop-up
menu, the p-value in the Analysis of
Variance table shows that the groups

are not significantly different (see
Prob>F .1734 in Figure F), which
supports the competitor’s conclusions.

Ah!—but was there enough power in

this study to have found a difference with
just 28 subjects? I can look at power and
the LSN (least significant number) with
the Power Details Dialog from the Fitting

pop-up menu.

The Power Details Dialog shown in
Figure G requests solutions for Power and
LSN at Alpha=.05. The s and |Deltal from
the study are used in these calculations
where sis the Root Mean Square Error in
the Summary of Fit table and [Deltal is
the effect size. Delta is estimated by divid-
ing the hypothesis sum of squares by n,
the total sample size.

The same dialog can be used to request
power solutions for other model parame-
ters. The example in Figure G requests
additional solutions for sample sizes of
50 and 100.

When I click Done, the table of solutions
in Figure H appears. The solution for
LSN tells me that the study needed at
least 48 observations to have much hope
of finding a difference. The researchers
were doomed to insignificance from the
start. Further, it looks like a study with
about 100 observations would produce a
probability that indicates my product to
be superior to theirs.

All of the fitting options in the Fit Y by X
platform work with this synthesized set of
data except the nonparametric tests,
fitting quantiles and checking for equal
variances. Note that you can customize

Formula for Calculating a Derived Response

Mean,

Std.Dev. 2
Mean+p |———,
Sample

Sample sMean—(Sample—1)*Y , otherwise

n
o

2

if Sample =1

o0
lflS2

Figure E

JMP Table of Summary Statistics and Computed Columns

One Way ANDUA
& EIEEET
6 Rows Group |Sample |Mean | Std. Dev. |Freq
1|0urs 10 4.7 1.25 9
2|Theirsi 9 3.9 1.20 8
3|Theirs2 9 3.7 1.13 8
4|0urs 10 4.7 1.25 1
5|Theirs1 9 39 1.20 1
6|Theirs2 9 37 1.13 1
Figure F
Analysis of Variance Platform
¥ By Group (Means )
Summary of Fit
. Rsquare 0.130804
o < .... > ARV s e s
v S Observations (or Sum Wats) 28
34
3 Source DF  Sum of Squares Mean Square F Ratio
i [ Model 2 5.387143 269357 18811
Error 2 35.797700 143191 ProboF
. CTotal 27 41.184843 01734
o tent " tenz || (e et )
o, Level number Mean  Std Error
Ours 10 4.70 0.37841
Theirs 1 9 3.90 0.39887
Theirs 2 9 370 0.39887
Figure G Figure H
Power Details Dialog Power Details Report Showing LSN
Power Details Dislog 2l
1-way Anova
Ciick and Enter Values:
Alpha N [Sample Size] 8 [std dev error] [Delta|
0.050 2 1196624 0.4386%2
. E: . 7
B3 sowve for Power
B Ssoive for Least Significant Number
] Solve for Least Signiticant Vakue
[0 Adiusted Power and Confidence Interval
(‘none) ((cancet) (Help)
Caiculations will be done on all combinations J
this technique to do an n-way ANOVA. prospective power analysis example in
You can then use the FitY by X's or the JMP manual (page 417) is similar to

Specify Model platforms for more
complicated models. The Noah Decay

the one shown here, but it does not use
all of the information available. %
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Unstack a
Data Table by
Transposing
Groups

ANN LEHMAN
SAS Institute Inc.

The Transpose command rearranges a
table so that the rows become columns
and the columns become the rows.
Transpose handles only columns that
have the same data type (numeric or
character), and can transpose by groups
defined with a summary table. You can
assign the label role to one column,
whose values then become the new
column names in the transposed table.
Here is a typical example of using the
Transpose command.

The data table shown in Figure A (Placebo)
contains results of a clinical trial that
compares the effect of a drug with a
placebo. A base test followed by five
weekly tests were given to a patientin a
treatment group denoted “dr” and a
placebo group denoted “pl.” The data
table is arranged with test scoresin a
single column. Each row is identified by
columns showing patient ID, visit number,
and treatment group. In JMP terms this
table is referred to as having stacked
scores, which means the scores for each
visit are stacked in a single column giving
six rows (6 visits) for each patient.

Figure A
JMP Table with Stacked Scores

Source and Summary Tables with All Groups Selected

PLACEBO Grouped by ID Group =18

= =

i

[f======== Placebo =03

sigleigeeisiziais

l'l

= | =

ID iVisit| Group {Score

vl 23.30

21.30

18.80

12.10

19.00

16.10

23.00

DD >

SIZSS&RSS
TiEiEleieleie e

25.50

To analyze this repeated measures design
using a multivariate model you first have
to unstack the table so that the data are
arranged with one row for each patient
and columns for each visit (Figure C). In
cases like this one you can unstack the
table using the Group/Summary and
Transpose commands.

You can unstack the PLACEBO table as
follows:

First, use Group/Summary and select
both ID and Group as grouping variables.
This creates the summary table shown in
Figure B.

Note that because the character columns
ID and Group are in the summary table
they are grouping variables instead of
columns to be transposed. You assign the
label role to the remaining character col-
umn (Visit) in the source table the label
role. This leaves only the numeric Score
column to be transposed.

Next, turn the By-Mode on in the

The corresponding rows highlight in the
source table (Figure B). This tells JMP to
separately process each group of rows in
the source table group identified by a
single row in the summary table.

There is an N column (not shown) in the
summary table frequency of each group
that can be deleted. Also, the columns in
a summary table have default roles
assigned. You can remove them with the
Clear Roles command in the Cols menu.

With the summary table active select the
Transpose command from the Tables
menu. The result is the unstacked
placebo table shown in Figure C. The
Transpose command adds the column
called Labels (with the Lbl role) to this
table. Each value of the Labels column is
the name of the column that was trans-
posed to form the current row.

The only column transposed was the
Score column, so the new Labels column
has “Score” as its constant value. It can be

S0 Flaceso summary table and select all rows. deleted from the transposed table. %
= =
72 rows ID |Visit! Group |Score Figure C

1|A vi o |pl 23.30 Unstacked JMP Tables
2{A v2 pl 21.30

3|a v3a |pl 18.80

4l A va ipl 12.10

5|A v5 pl 19.00 12 Rows

6| A ve ipl 16.10

7|8 vi pl 23.00

8l va ipl 25.50
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Using the JMP
Help System

JEFF PERKINSON
SAS Institute Inc.

Answering questions from users every day
presents many challenges. I never know
what inquiry will come from the other
end of the phone. As a result I have to
think quickly to respond. People fre-
quently ask me how I remember all the
answers. I'll let you in on a secret—I don't
remember all the answers. I just remember
where to find them.

The most useful advice I got when I
started working in technical support was:
“Never memorize anything that you can
look up.” In this column I'll try and give
you some hints on ways you can answer
many of your own questions without hav-
ing to memorize anything.

Can JMP Do and How To Questions

There are two main types of questions
JMP users usually ask me: Can JMP do
questions and How to questions. Can JMP
do questions are about the capabilities of
the product. You have a task in mind and
want to know if the product can perform
that task. The answer to a Can JMP do
question is usually a clear-cut yes or no.
If the answer is yes then you can proceed
to the How lo question. How to questions
are task-oriented. You have a goal in
mind and need to know how to achieve
that goal. I find that the best way to

Figure A About JMP Help Screen

=== About IMP... ===

*

JMP®

Copyright® 1989-91
SAS Institute Inc.
SAS Campus Drive
Cary NC 27513

Designed and written by John Sall,
Katherine Ng, and Michael Hecht.
Documentation and testing by Ann Lehman,

\.
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Kristin Latour, Mary Cole, and Steve Shack.

(  Guide ?\D\ wm'::'a.
SIS b
buttons.

(_ Main Menus )

(_ DpataTable )
( calculator )
C Analgsis )

( version ) D)

approach this type of problem is to state
the goal clearly and then take inventory
to see how far short of the goal Iam. I
now have a starting point, an ending
point, and a clear idea of what assets I
have to get from start to finish.

There are two sources (excluding J]MP
technical support) for answers to these
questions—the manuals and the software
itself. If you are loath to open a manual
except as a last resort, then you can begin
by launching the JMP software applica-
tion. In typical Macintosh fashion, there
is an About JMP selection under the
Apple menu. Selecting About JMP gives
you access to the entire JMP Help system.
It also offers a statistical guide that lists all
the statistics available in the JMP and JMP
Design applications.

Figure B List of JMP Statistical Methods with How To Information

[E0===== statistics Guide

regression: logistic
regression: multiple regression

repeated measures-univariate (mixed models)
repeated measures-multivariate approach
response surface designs

response surface methodology

random effects 4

regression: multiple regression

Analyze: Fit Y by X's or Specify Model
Choose interval Y and X's

Click regression: multiple regression
=1| and see How To information

Click Topic Help
| and see detailed platform help

For example, the phone rings and a new
JMP user asks, “Can JMP do a multiple
regression and give me predicted values
and a prediction equation?” Even if I
know the answer, I ask the caller to follow
along to see how to use the JMP Help
system, pointing out information and
features along the way.

I begin by asking the caller to select About
JMP under the Apple menu and look at
the Help system (Figure A). Notice that the
cursor becomes a question mark when it is
on buttons that access Help.

Click Guide to see an alphabetical list of
statistical methods available in JMP and
JMP Design. Then scroll to find the entry
called regression: multiple regression
(the same item is also listed as multiple
regression). When you click this item
more information shows in the area
below the list (Figure B). The instructions
tell you which command from the
Analyze menu to use, and how to specify
variables. Now you know that JMP can do
a multiple regression. The how to area
tells you to use the FitY by X’s command
in the Analyze menu.

Next, click Topic Help and see if there is
further information about predicted
values and the prediction equation. The
JMP Help system is hierarchical, provid-
ing more help as needed. The Topic
Help button brings up the Model Fitting
Platform help screen (Figure C). As usual,
the cursor shows as a question mark
wherever more help is available.
{continued on page 6)¥
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Figure C Hierarchical Help Screens

Help: Model Fitting

Model Fitting Platform

The fitting platform fits one or more Y variables
by one or more effects in a linear model.

Click on a section below for more help

Click on a section
for more help

o Fit Y by X's for Interval Y

If there is one interval Y variable, then a least squares
This is appropriate for multiple regression, analysis of
models, and analysis of covariance models.

W
H

« [fJE===========lielp: Univariate Interval Model

Fit Y by X and Specify Model Platform for Interval Response
* Click on a topic below for more help
(parenthesized items are optional or particular to a situation
* | General Reports The Whole Model Effects
® Summary of Fit * Whole Model Leverage Plot e Leverage Plot for Effect
® (Lack of Fit) * (Profile Plot)
( ® Analysis of Variance . " Piot)
e Parameter Estimates Resid
* (Singularity Details ° als Plot) ® Effect Test
® (Least Squares Means)
® Effect Tests ® (Response Surface Analysis)
® (or Random Effects) * (Contrasts)
o (Custom Tests) e (Power Analysis)
l, Sequential Tests)
M Commands Titles and Footnotes

" Click to see what save commands are available for multiple regression

When you click anywhere in the section
FitY by X’s for Interval Y, which includes
the information about multiple regres-
sion, you see a second screen that lists the
platform plots and reports (Figure C).
This screen gives you descriptions of gen-
eral reports, whole model reports, and
effects reports for each model.

At this point, you've probably caught on
to the art of mousing around and pro-

ceed to click about the Help screen just
to see what's there. Exploring leads you

to the Save Commands button with the
dollar (§) icon . Your cursor becomes a
question mark there so you click—and
find a list of save commands that contains
the predicted values and prediction for-

mula you want (Figure D).

This phone call is completed in a few
minutes with answers to a Can JMP do
question and a How fo question. And bet-
ter yet, a new user now knows how to go
about finding answers to other questions
using the JMP software help system. %

Figure D Save Commands for Univariate Interval Response Models

Save commands
The Save border menu allows you to save certain statistics

predicted values for changed or added rows.

Save hi) The hats, the coefficient of

Save Effect Leverage Pairs  Values for leverage plots.
Save Cook's D Influence A measure of the influence

In the case of Save Prediction Formula, a formula is also installed, which will calculate

The model evaluated at the estimates.
Observed Y minus predicted value.

Save Prediction Confidence  95% confidence limits for the fitted model.

95% confidence limits for an individual predicted case.
Save Studentized Residual Residual divided by its standard error.

Save Std Error of Predicted ~ Standard Error of the predicted value.

Save Std Error of Residual Standard Error of the residual.
Save Std Error of Individual ~ Standard Error of an individual predicted point.

Save Prediction Formula The predicted value with formula also stored in the column.

in new columns on the data table.

a pred. value on its own observed.

of an observation.




Labeling Points
with Multiple
Values

ANN LEHMAN
SAS Institute Inc.

The JMP table shown in Figure Ais a
collection of measurements taken on five
types of crop. For some crops there are
multiple measures with the same value.
Suppose you use JMP’s Fit Y by X platform
to take a look at the relationship between
Crop and BioMass and to examine the
distribution of BioMass values in each

crop group (Figure B).

Figure A
Crop Mass Data Table

Crop Mass

2cols | [x]

36 rows Crop BioMass
1|CLOVER 32
2|sov 27
3|CORN 15
4|BEET 25
5|CLOVER 51
6|CLOVER 32
7|CLOVER 87
8|CORN 18
o|soy 21

10|COTTON 26

The quantile box plots for some groups
don’t appear to represent the distributions
very well because there are multiple values
at some points. For example, the mean line
for the clover group in Figure B seems
quite low considering the very high values

showing. That is because four of the
BioMass values for clover are 32. These
values affect the group mean and show
skewness that seems unreasonable for the
set of clover points. A better way to visual-
ize the data structure is to label the points
that represent multiple values. You can
do this with a little creative use of several
commands in JMP.

Figure B
Scatterplot with Quantile Box Plots
for Crop Groups

BloMass By Crop -
::_ =
'o—
70
g oo
i
40
”"E] E__
o IR g
" eeer cioven " com corron sov
Crop
Labeling points with the same value

requires several steps:

* First, summarize the data by its X and Y
variables (Crop and BioMass) using the
Group/Summary command from the
Tables menu. The N column in this
table tells how many duplicates there
are for any combination of Crop and
BioMass. For example, row 2 in the
summary table to the left in Figure C
shows two BioMass values of 25 for the
beet crop.

¢ Before doing anything else use the
Subset command in the Tables menu
to create a duplicate of the summary

Figure C Summary Table Before and After Subsetting
Crop Mass by Crop BioMass BESFIS| [SLJESSSSs Crop Mass Summary g

e | & | &
Crop |BioMass{ N 29 rows Crop |{BioMass| N ||

stoue 1 OEﬂp 22 1 1 lEl.'I'p 22 1

2[BEET 25| 2 2|BEET 25 2

3|BEET 29 1 3|BEET 29 1

4|BEET 34 1] B 4[BEEI' 34 1

5 BEEF._ 54 1B SEBEET 54 1
6|CLOVER 12 1 i 6|CLOVER 12 1 |

7|CLOVER 24 1 ?lELD‘fER 24 1 B
8|CLOYER 32| 4 sll:LmrER 32 4
* " ; T B

table. This creates a table that is not
linked to the source table. You can use
the Set Window Name command in the
Windows menu to give the untitled subset
table a suitable name, as shown to the
right in Figure C, and discard

the summary table.

* Change the variable role of the N
column from Y to Freq and change the
Crop and BioMass roles so that they
correspond to the source table.

* Next, make a copy of the N column and
give it the Lbl (label) role. One way to
duplicate N is to create a new column,
give it a name, and use the calculator to
specify N as its values. Or create the
new column and use the Copy and
Paste commands to copy the N values
to the new column.

* The last step is to create row states that
label all rows that have N values greater
than 1* To do this, create another new
column and give it the row state data
type. Then use the calculator to assign
row state constants. The formula in
Figure D creates a row state constant in
the new column called Dups that labels,
marks, and selects each row whose N
value is greater than 1.

{continued on page 8) ¥
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«select W>1), label (N>1), marker N>1)»
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5 Figure D

= Formula Assigns
Row States Based
on Frequencies

Use the Copy to Row State pop-up com-
mand at the top of the Dups column to
activate the resulting row state assign-
ments. The final table looks like the

one shown in Figure E.

When you use the FitY by X command,
the scatterplot in Figure Fappears. This
one-way analysis of variance uses the
frequency variable N in its computations
and labels each point that represents

(el B multiple values with its number of values.
Figure E Figure F
Row States Identify Duplicate BioMass Values Scatterplot with Multiple-Valued Points Labeled
5 cols| Ly | [to! BioMass By Crop
S SIS
29 rows Crop { BioMass! N |Label Dups
87] | 1] = 80"
96| 1 il .
12] 1 e é 607
i5| 3 3 3
T B oaol -
S5 . B A
26| 1 7| - 20 oo i
29] 1 1] s ]
31 1 1] = o T T r .
53 > 5 BEET CLOVER CORN COTTON SOY
531 1 i]» l e
*To create the formula in Figure C,

select Row State from the function
browser and select Combination from
the list of row state functions. You will
see empty boxes for defining two row
state constants. If you want to assign
more than two row states, use the insert
button while one of the row state ele-
ments is highlighted, as shown above.
Next select the row state characteristic

«selec (.01 .00 » —

== «DsD!. i

. insert button

you want from the list of row state func-
tions. Then highlight the left parenthe-
sis on the control panel to enclose the
argument box of the select function in
parentheses, as shown below. Now enter
the function argument (a constant or
condition) in the highlighted box.

Repeat this procedure to assign other
row states. The Crops example selects,
labels, and marks any row that has a fre-
quency greater than 1. Markers other
than ‘+’ are available from a palette
found on the calculator constant area.

« selec ( N>1) ,. ,D » —» «selec ( N>7) , marker ( N>7) ,. »

Capture
Report Data

When you see a simple frequency table

like the one shown in Figure A, you might
wonder what a bar chart of the frequency

counts would look like. A quick way to

8 JMPer Cable

chart these values is to copy them into a
JMP table and then use the Bar/Pie com-
mand. JMP platform tables can be copied
into JMP data tables using the option key
with the Copy Report and Paste at End
commands.

Figure A
Response Counts Table from the
Fit Y by X Platform

[‘ P Counts ]
Type Bland Medium Scrumptious | Total
Beef 3 16 1 20
Meat -] 8 3 17
Poultry 1 15 1 17
10 39 5 54




You create the JMP table in Figure Bfrom

the Response Counts report in Figure A

by following these steps:

* Generate a report table with one of the
Analyze menu commands.

* Select scissors from the Tools menu. Click
and drag with the option key and scissors
over the table parts you want to capture.

¢ Use the option key and Copy Report to
copy the report to the clipboard.

* Create a new JMP table with the New
command.

* Use the option key and Paste at End to
paste the contents of the clipboard to
the new JMP table.

Figure B
JMP Table of Response Counts

Untitled
4cols

3rows Bland

Beel 3 16 1
Meat [} L] 2
Poultry 1 15 2

L

w

<l

The report table headers are used as
column headers in the new table and the
body is written to JMP data table cells.
You might need to delete any unwanted
rows or columns to clean up the table.
To see the bar chart in Figure C, select
the Bar/Pie command from the Analyze
menu. Assign Type as the X variable and
the remaining 3 columns as Y variables.
When the bar chart appears, select the
Overlay and Pattern options.

Figure C
Overlay Bar Chart of
Response Counts

1l Biand

Tips & Techniques

Moving Data
Table Columns

ANN LEHMAN
SAS Institute Inc.

Did you ever want to move a column to a
certain location in your data table? If you
are using Version 2 of JMP, the Cols menu
shows you the Move to First and the Move
to Last commands but no Move to...
command. This is because you can use
the two Move commands to reposition
any column to any location in the data
table by judicious selection of columns.

Suppose you have a table with columns
named A, B, C, D, and E in that order and
you want column A to follow column D.

SlissSs

A B c D E

Use command-—click to highlight columns
A and E and select the Move to Last
command from the Cols menu. Move to
Last preserves the order of columns A
and E and moves them to the end of

HIEEH

= H HEHE

B C D A E

Another way to move column A after
column D is to highlight columns B, C,

and D (shift-drag across these columns).
Select the Move to First command. This
moves the selected columns in order to
the beginning of the table so that A then
follows D:

FEE =

Suppose you want columns A and C to
preceed column E. Use command—click
to highlight those three columns. The
Move to Last command preserves their
order and moves them together to the
end of the table:
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Calculator Corner

MICHAEL HECHT
SAS Institute Inc.

Combinations and
Permutations

We receive regular inquiries about how
to use the JMP Calculator to compute
quantities that use combinations and
permutations. These numbers are found
by computing the combination of » things
taken r at a time (not an easy thing to do
by hand but simple with a computer).
We can denote this combination as nCr.

The formula is defined as

n!

nCr = r! -(n-—r)!

A straightforward interpretation of the
above formula leads to this calculator
formula:

The Product ([]) operator from the sta-
tistical section of the function browser in
JMP’s calculator computes the product of
its argument. This operator computes
factorials when its argument is the statisti-
cal index variable (see Figures A and B).

If you create a JMP data table with a
column for n things (n things) taken r
ata time (r times) as shown in the data
table to the left in Figure B, then the
calculator can use the formulas shown
to the right and compute nCr for each
row you add.

(continued on page 11) ¥

10 JMPer Cable

Figure A
JMP Calculator Equation that Computes the Factorial of n Things

{3 # of nonmissing
Quantile
Mean
Std Deviation

n things
IT,
j=1
o
&l [=> &)

Figure B
Calculator Formulas for Computing Factorials

E E E = E E n things
n_thingsir times{ n! | r! i(n-r)!i nCr nl < H J
o of 1 it 1 =
1 of 11 1 i i
; (; ; } ; : r times
= :
2 1 I e I1,
2 2| 2| 2 1 i J=1
3 of 6 1 6/ |
: ; : ; f g (n things — r times)
=)l & i
3 3 6 6 1 i ( ) H}
4 ol 24 1 24 i j=1
4 1] 24 1 6 4
4 2f 24 2| 2] 6 =3 o
4 3] 24 6 1 4 —( e I
4 4 24f 24f 1] 1 .




However, using all those [] operators is
incredibly inefficient. We can rearrange
the [T operators as shown in Figure C so
that only one of them is needed to com-
pute nCr for each row. This equation
iterates once from 1 to n things—the
maximum number of iterations needed.
The numerator of the product ([]) ex-
pression computes the n things factorial
(!). The denominator of the product
expression iterates from 1 to r times giving
r times! and from 1 to (n things - r times)
giving (n things - r times)!. It then multi-
plies these results. When the iteration
exceeds r times, 1 is substituted in the
computation for r times!. Likewise, when
the iteration exceeds (n things - r times)
then 1 is substituted in the computation
for (n things - r times)!.

Let’s see what happens when n things is
5 and r times is 3. The formula to compute
the number of 5 things taken 3 at a time
expands into the following terms multi-
plied together:

Note that although partial results may
be fractions the final result is always
awhole number.

We can create a JMP table template with
only three columns that computes the
sequence of nCr numbers by simply
keying in the columns for n things and
r times. Or, we could use the formulas
in Figure D and calculate n things and
r times automatically for any rows we
want to add to the table. Using these
formulas and adding 28 rows gives the
Combinations table showing beneath
the formulas.

This sequence is known as Pascal’s
Triangle, named after Blaise Pascal who
first discovered it. We can see these
numbers in the triangular arrangement
shown in Figure E by using JMP’s Fit Y by
X platform with r times as Y and n things
as X, and labeling each point with the
value of nCr.

Figure C JMP Calculator Formula for Computing Combinations

n things

if j<r times if j<n things —r times )

_ j
nCr & ({J {j,
1, otherwise * U1, otherwise

=1

Figure D JMP Template Showing Computed Combinations

0, if i=1
: ... (nthings i-1+1)*(n things i-1+2) _.
n things < nthings i1,  if > 2i
nthings i1+1, otherwise
0, if i=1
r times < r timesi+1, if nthings i=n things i1
0, otherwise
Combinations B
n_things {r times | nCr
1 0 0 1
2 i 0 1
3 i i 1
a 2 0 1
5 [ 1 2 16 5 ) 1
6 2 2 ! 17 5 1 5
7 3 0 ! 18 5 2| 10
8 3 ! 3 19 5 3 10|
9 3 2 3 20 5 4 5
1 4z 0 1 22 3 o! 1
12 4 1 4 23 3 1 3
13 4 2 6 24| 3 G
14 4 3 4 25 6 3| 20
15 4 4 ! 26 6 a 15
27 6 5 3
28 6 3 1

It is easy to see the relationship of the Figure E Fit Y by X Platform
numbers when they are arranged this Showing Pascal’s Triangle
way. The bottom edge and the diagonal
numbers are all 1's, and the interior num- r S Oy & thinee
bers are the sum of their west and south- '
west neighbors. ¥ =
It turns out that each column of numbers 2 g
lists the coefficients of the terms from the “ sl
expansion of (a+ b)". It follows that d iyl
(a+ b)* expands to 2 x1 x3 x6 x10x15
1a + 4%+ 6a%8* + 4ab’ + 15* i« S F
0 x1 x1 x1 %1 x1 =1 xi
Note that Pascal’s triangle begins with a
0th column because (a + b)° is always 1. & .1.1 0t 5 sla e
Versiofn 3 b - L
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