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Jmp

Introducing JMP 6

By Jobn Sall,
Excecutive Vice-President, SAS Institute Inc.

JMP 6 is available now, and you will
find it a very compelling upgrade.

Just-in-Time Help

JMP veterans know that JMP is easy
to use, but new users face a learning
curve. Sometimes users avoid reading
manuals but then get frustrated when
they can’t guess how to complete a
task, or when they just don’t know
the tricks that make something easy. New features in many areas address these
frustrations.

The Help menu has consolidated several facilities where users are most likely to go for
help, and other new help features are distributed where needed.

* There is a collection of tutorials that lead you through some sessions to accustom
you to the look and feel of JMP. The tutorials are live, connected lessons within
JMP, not just static pages of instructions. If your group needs other tutorials, you
can write your own as scripts or journals.

* As you progress and want to learn all the hidden shortcuts that make life easier, Tip of
the Day helps you to learn new techniques each time you start JMP. For example, Tip 6
shows how to broadcast a command from one analysis to all other similar analyses in the
same window (hold down the control key (command key on the Mac)—an invisible
feature you could not guess).

* When you are deep in an analysis and click on a hot spot (red-triangle icon), a menu of
commands appears, but command names are sometimes not descriptive enough to tell
you what the command does. JMP 6 has menu item tool tips. To see them, hover the
mouse over a menu item and a brief tip appears, as shown below.

* After you get an analysis report, you might be puzzled as to what the output items
mean. Point to something, move the mouse in a little circle, and a tip pops up with a
short explanation of that table column, an item in a column, or, in the case of p-
values, the value and interpretation of the item. We call this feature hover help.
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There is navigational help to find where to go and
how to do a particular analysis. The JMP Starter has

long been a table of o5

contents for platforms, Cortents @
. 4y Search...

and has been improved. Incex...

Tip of the Day

Howevert, if you would
rather find things in an

. Books 4
1ndeX’ go to Help > Index Sample Data Directory

to see four different - 1
kinds of index browsers:

Skatistics

Tutorials L4
5L Operators

Object Seripting
DisplayBox Scripting

R about P
Statistics—shows how to get a certain statistic in JMP

JSL Operators—describes what each built-in scripting
function does

Object Scripting—shows what commands are
available for each scriptable object

DisplayBox scripting—describes commands for
scripting report display elements

The Statistics index is particularly helpful. For
example, to see how to do a Wilcoxon test, scroll in
the statistics list (or type the first few letters) to see the
Wilcoxon item. Now click on Wilcoxon two groups test
to see an explanation. The buttons at the bottom of
the index (see Figure 7) give more information:

Topic Help shows the appropriate section from the
JMP documentation.

Launch launches the platform you need with the
options for the specific analysis.

Script shows you a script that can produce the analysis.

Example opens sample data and performs the selected
analysis on that data.

Figure 1 Help Menu Statistics Index
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The original help system works as before. From the
tools menu, select the question mark cursor and click
on output to see help from the documentation for that
output. The help menu also includes each book in the
JMP documentation set.

Session Management

Before considering the new features for sessions, let’s
notice that some things you take for granted in JMP
that are not in other applications.

* JMP presents graphs and text in the same window.
Without this feature, you would have to keep track of
the text results and the graphs that go with them, or
use a separate mechanism to keep track of them.

* JMP’s interactive outlined layout surface organizes
results as you open and close sections. Some details are
meant to be looked at initially but then hidden while
you examine other things. Having a flexible surface
allows the document to adapt to the things you need to
be visible as you study.

* Intelligent scrolling ensures that titles remain visible until
their associated reports scroll off the screen. Without
this, you lose context and have to scroll back to identify
the current section, or remember what some of the
column headings are.

* JMP is document-centric—you see the output almost
all the time, rather than modal dialogs and forms.

* The work surface is progressive so that as you dig
deeper, you see more context and detail of each
analysis. You don’t have to switch tools and re-establish
context.

* Graphs and plots are interactive, so you can identify
each point or select groups of points in any number of
graphs and see their corresponding data table
observations highlighted.

So what is new in Version 6 that helps you manage
your work better? Sometimes the most useful aides are
those that help manage mundane challenges such as:

* making work interruptions less painful
* dealing with a messy desktop

* keeping work handy so that you don’t have to look for it.

Window List

When you analyze data, there are often many analyses and
sometimes many open data tables, a situation you might
call having a messy desk. To find a particular window, you
can always look in the Windows menu.

Unfortunately, that list of windows is not grouped, so all
the windows pertaining to a data table are scattered
through the menu. In JMP 6 there is a Window List
command in the View menu (not yet available on Mac or
Linux) that shows a persistent panel listing all open
windows grouped by their associated data table.



The example in Fzgure 2 has two open data tables,
people and Birth Death, with multiple analysis windows
for each table.

We developed this feature after conducting usability
trials, where we and noticed that most novice users,
and some veterans, like to work with maximized
windows. They could therefore only see one window
at a time, and novices had little awareness of which
other windows were open. Now, whenever you switch
into maximized mode, the window list panel appears
so that you can easily refer to windows that don’t
show. You can then make any window visible by
simply clicking on its name in the JMP windows list.
This feature is valuable to anyone who has to deal with
a desktop that has dozens of open windows associated
with several data tables.

Figure 2 Window List Shows when [MP is Maximized
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Session save

Sometimes you are interrupted in the middle of a
session. You have all the data and analyses in front of
you but have to quit JMP and later recreate what you
had done. This can be tedious and frustrating.

JMP 6 addresses this time-consuming inconvenience.
By default, JMP 6 asks if you want to save your
current session when you quit. If you do, then JMP
collects scripts from almost every open window and
saves a session script. When you start JMP again, it
uses that saved script to restore the session. However,
if you have unsaved temporary data tables or unsaved
temporary scripts, you should save them first so that
JMP can reload them in the next session. Assuming
default install locations, JMP 6 users can see the script
generated by the Session Save facility by looking at
these files:

Windows
username\Local Settings\Application Data\
JMP6 Data\English\session.jsl

C:\Documents and Settings\

Macintosh

JMP/session.jsl

~/Library/Application Support/

Linux ~/.JMP6/session.jsl

Sometimes, you might not want to return immediately
to that particular session. In that case you can use the
command File > Save Session Script and save the
session script in a specific location. Then, open it later
and run it to restore your session.

Project Journal

The previous section showed how to save a session as a
script. You can also use a JMP journal to save a session.
You can save this journal, and re-open it at any time to
duplicate all your windows. The advantage to this method
is that you can pick and choose what you want to see.

Previously, JMP only used the journal to save reports,
but now journals can also serve as workbooks to save
file references and scripts.

* Journals can contain lists of files that you open with a
single click.

* You can store scripts from analyses into journal
buttons.

* Journals can have buttons that execute any script.

* You can edit, rearrange, and annotate the journal.

The most spectacular use of these new journals is to
make live presentations. Imagine that in your next
presentation, instead of pasted output, you can create a
live analysis at the click of a button. When someone asks
a question, you can immediately dig further and show
the answer instead of promising to find the answer and
report back later.

At SAS, we redesigned our training course, Modern Design
of Excperiments, using a single JMP journal for the whole
course. Simulations run at the click of a button. Students
have hands-on access to this journal and can run the
examples simultaneously with the instructor.

Presentations become more organized as a result of the
hierarchical and progtessive nature of journals. You
open and close outline nodes as you progress through
your presentation. The next example shows how to
create a presentation using the JMP Journal.

Suppose you want a presentation on reliability. Begin
with the New Journal command in the File menu, then
do the following:

L& Journal:

=lolx|

Add Text Tkem
Add Outline ltem
fidd Window Reference
Add File Reference

Add Directory of Files

Add all Open Files

Add URL Reference

Add Script Button

1. Add an outline item.
Right-click on the empty
journal window to add
an outline item.




JMP: Please Enter Text

Enket bexk

Feeliability Madeling |

2. Give it a title. Type in a
title, such as Reliability
Modeling, for the

: : Ok Cancel
outline item. [ I l y
3. Add text. Right-click
the outline box and

select Add Text Item.

=
= Reliahility Modeling

Add Text tem |,
fdd Outine trem
Add Window Reference
Add File Reference
Add Directary of Files

Enter up to six text items
Univariate Modeling

Fitting Distributions

Interval Censoring

‘ Fitting a Model

Repairable Systems

4, Give the item text

bullets (optional). ‘
Cth the Bu”et POInt\A il cunt|:| Hide, initially
check box at the bottom

of the text items panel.

5. Add file references. Now you have a bulleted list
of topics. The next step is to add links. To add file
references, right-click the outline box and choose
Add Directory of Files. Navigate to the directory you
want, open it, and click Select on the Open dialog,

® Reliahilit: Madaline |

EM Journal: Untitled

= Reliability Modeling « Univarigte  2dd Text Ieem
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- ey al ensorng .
= Fitting & Model - Fm""g_ &l add File Reference
" Repairable Systems RS 4 Directory of Files

Add all Open Files

6. Organize your presentation. The resulting links
open each file in the directory you selected. To place
the links with their respective topics, use the
selection tool (large plus) and drag file references

to bullets. To delete items,

= Reliability Modeling | highlight them with the
* Univariate Modeling lafge plUS and press the
= Fitting Distributions delete key

= interval Censoring
= Fitting a Model

« Repairable Systems | = Reliability Modeling |
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Devaltjmp. ) * Interval Censoring |Cdevice02 jmp
Enging “alve Seat jmp = Fitting & Model Devalt jmp

Fan.jmp
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Locomative jmp

7. Generalize your Presentation. To make the demo
work on other machines, use relative references. Right-
click each link, enter

Edit Control Script

Button Name: Blenders.jmp

the script location,
and select Set Script. "

Click OK in the Open(“$Sample_Data/Reliability/Blenders_ jmp")
dialog. Here,
$SAMPLE_DATA
refers to the Sample
data directory.

Better Data Summarization

JMP 6 introduces several important new platforms for
summarizing data, and improved system features.

* Value recode, ordering, and coloring
* Tabulate
* Tree Map

* Missing Value Pattern

Value Recoding, Ordering, and Coloring

Often, a first look at data reveals

that it needs cleaning up, as in o 7
the histogram shown on the R‘ﬂg‘; 1
right. The Recode command in | M 4
the Cols menu makes this easy. | #n
You can see that some months n ]
were incorrectly entered in =, 7
capital letters. When you enter e T
cotrect values into the Recode i;g -
dialog and click OK, JMP

modifies (corrects) the data table. Then, rerun the
analysis to see the histogram on the right in Figure 3.
Note that in JMP 6, when categories come from some
natural orderings (such as months), they are
automatically displayed in order by JMP platforms.
You can also order or color any category as you wish.

Figure 3 Recode Values to Correct Them
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In addition to the Recode command, other new
column properties available in the Column Info dialog
for each column help you specify the appearance of
values in the data table and on charts and graphs:

* The labels you specify in the Value Labels dialog
appear in the data table instead of the original value,
but the original values are not lost. (This feature was
available in JMP 5.)

* The Value Ordering property lets you enter column
values in the order you want to see them in plots and
charts.

* In plots and charts that color levels, such as the



mosaic plot and bar chart, you can specify the colors
you want to see with the Value Colors property.

Tabulate

If you want bordered tables of summary statistics,
then the new Tabulate facility is ideal. Tabulate has a
purely drag-and-drop interface, which is different than
other platforms. When you drag a categorical column
into a row or column botrder, the classification levels
appear there. When you drag a continuous variable
and ask for statistics, the statistics for that column
appears. Drag a heading from one side to another and
the table reorganizes.

Here is a Tabulate example using the Car Poll data
table from the JMP Sample Data library.

Drop zone for columns

4/1. Begin with Tables > Tabulate.

2. Click and drag country to top of
the blank table.

Drop zone for rows | Resulting Cells

country
American| European Japanese
115 40 148

2. Click and Drag
type to left edge of |

country

size type American| European Japanese

kargep Family 28 1 1
table. Sporty 1 0 0
‘Work 7 3 1
i Medium [Family 35 9 32
3. Click and drag i n' ” . i
. porty
size to left edgé of Work 4 0 7
Small Family 11 5 33
type' Sporty 8 13 41
Work 7 1 18
country
. size type American| European| Japanese
4. Click and Drag f Large Family 28 1 1
sex to bottom 0 Sporty 1 0 0
‘Work 7 3 1
the table. Medium |Family 35 9 32
Sporty 14 B 15
i ‘Work 4 0 4
5. Click an
. Small Family 11 5 33
marital status Sporty 8 13 41
bottom of the Work z ! 18
s5ex
table. Female 54 19 65
Male 61 21 83
marital status
Married 83 26 87
Single 32 14 61
country age|
6 Drag age to the far size type American| European| Japanese| Mean
right side of the table |9 &Y 28 5 1 ==
Work 7 3 1| 305
and SeIeCt New Medium |Family 35 9 32| 316
Column Table with Sporty 14 8 15 28.7)
Work 4 0 7| 306
Analysis Columns. [small Family 11 5 33 315
Sporty 8 13 41| 281
il

Work 7 18] 315

7. Click and drag Mean [

under Sum (to Female 54 19 65 306
Male 61 21 83| 308

replace the sum with [marital status

the mean statistic). ~ [yar < = i o

Tree Map

Suppose you have hundreds or thousands of category
levels and you want to chart frequencies or sums. The
Chart platform has difficulty showing that many
categories. However, the Tree Map platform (Graph >
Tree Map) folds categories into tiles that completely fill
a rectangular area. The tiles are proportional to the
sum or frequency of categories and can be positioned
and colored however you want them. Invented by
user-interface authority Ben Schneiderman at the
University of Maryland, tree maps have become
known for their use in disk space mapping, and in web
graphs. For an example, see

www.smartMonev.com/marketmap.

The Tree Map platform in JMP supports one or two
grouping columns, a sizing column, a coloring column,
and one or two sorting columns. The example in Figure 4
has two sorting columns (x, y coordinates) that arrange
the cities in the chart relative to their geographic
location. The population variable determines the box
size of each city and the Ozone level variable determines
the color.

Missing Value Pattern

Sometimes when you do an analysis you find that the
data is sparse (there are lots of missing values). Some
columns could be mostly missing, causing many of the
observations to be omitted from the analysis. You
want to know which columns have the missing data
problem.

The Tables > Missing Value Pattern command creates a
new JMP table that shows the missing value pattern for
all or any subset of columns in a source table. Each

row in the source table has a pattern of missing values,
and the missing value table has a corresponding row for
each unique pattern. There is also a column that shows
the missing value pattern itself as a list of zeros and
ones, and a frequency column with the number of
source observations having that pattern.

This new table comes with a Tree Map script that
shows (when executed) the composition of the
patterns. The Tree Map in Figure 5 shows only a small
section in the upper left with no missing data (all
zeros). Below that is a large group with the last four
columns missing, and two other large groups. The
variables with many missing values show mostly 1s in
red at the lower right of the tree map, so if you exclude
those variables most observations are used in the
analysis.



Figure 4 T'ree Map Colored by Ozone Level for Selected Cities, arranged by X, Y Coordinates
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Figure 5 Tree Map Colored by Missing Value Pattern, arranged by Pattern Frequency
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Split Plots: They are Everywhere
Consider the following words attributed to Cuthbert
Daniel:
“All industrial experiments are split-plot
experiments.”
This quote headlines an important added chapter of
the new edition of the classic Statistics for
Experimenters, by Box, Hunter, and Hunter (2005).

Split plots are everywhere, but many experimenters are
not trained to recognize them and therefore don’t use

the correct analysis. Many experiments are inadvertent
split plots, and could yield wrong conclusions because

they are not recognized and analyzed as split plots.

In one case, a huge investment was made to build an
expensive factory to implement a new technology. The
decision was based on promising results from an ex-
periment. The new technology did not perform as
expected, so the investment was a failure. The experi-
ment, upon review, was found to be a split-plot design
that was incorrectly analyzed. When analyzed correctly,
the experiment showed that the new technology was
not significantly better than the old technology.

6

Here are some symptoms of a split-plot design:

* You run an experiment in batches where a factor is
constant within a batch, such as oven temperature for a
batch of units that are heat-treated together.

* A factor is hard to change, so you sort the runs in such a
way that you don’t have to change that factor often.

* You experiment with individual subjects (lab animals or
people) and take multiple measurements on those
subjects under different experimental conditions. This is
called a repeated-measures design, but it is equivalent to
a split plot.

* A factor is applied to larger units. These larger units are
subdivided and the subunits are treated differently, like
the classic split plots in agriculture.

* You take multiple measurements for a given
response as in measurement systems analysis.

The common trait in split-plot designs is that a factor
is constant within a block but not across blocks, which
means there is a restriction on the randomization of
runs.



JMP 6 is revolutionary with respect to split plots in
two important ways:

1. JMP can design optimal split-plot experiments.
No other product does this.

2. JMP can analyze any split plot with the best
statistical methods and with a minimum of
expertise required from the user.

These features position JMP 6 as a pioneer in split-
plot designs. The following sections give more detail
about the way JMP handles split-plot designs.

Design

In experimental design, optimal split-plot design is a
brand new field and JMP is the only package to offer it.
This new field was introduced by Peter Goos (2002) in
published papers, and in his excellent book, The Optimal
Design of Blocked and Split-Plot Experiments. Goos used his
own custom programs involving candidate set row
exchange. Bradley Jones, a JMP developer, advanced
Goos’s work by adapting coordinate exchange and
other methods to work for split plots.

Goos’s book has interesting case studies that compate
two recent split-plot designs that were handcrafted by
experts in the field and published in Technometrics. In
both cases, when compared to the optimal split-plot
design, the expert’s designs were only 77% and 48%
efficient. That’s like throwing away 23% or 52% of
your research budget.

Despite the advanced and pioneering nature of split-
plot designs, using JMP to design split-plot experiments
requires only two simple design specifications:

* You can specify that a factor is hard to change
compared to the other factors. These hard-to-
change factors become the whole-plot factors.

* When you decide on the number of runs, you can
enter both the number of whole plots (the number
of times you are willing to change the hard-to-
change factors) as well as the total number of runs
in your budget.

You can also specify the ratio of whole-plot to split-
plot variance, which sometimes makes a difference.
However, Goos showed that the optimal designs are
invariant over a surprisingly large range of variance
ratios, so the default ratio is generally applicable.

Everything else is automatic.

Analysis
There is long history of method improvements for
analyzing split-plot data, but only recently has this

research come to full fruition. The main improvements
began with the work on REML by Patterson and
Thompson, (1971), followed by Kackar and Harville
(1984), and most recently Kenward and Roger (1997).
The goal is to produce an automated general method
for all cases that gets the best possible answer with a
minimum of user expertise. The software should do

the work and not require the user to do complicated
setup, do side-calculations, or depend on balanced
arrangements of data. The software should figure out
the distribution of the test statistic that best fits instead
of counting degrees of freedom by side formulas. The
automated method gives correct answers without the
requirements of balanced design. Now with today’s fast
computers, these calculations have become practical.
JMP has long supported REML estimates, but only JMP
6 supports the Kackar-Harville and Kenward-Roger
improvements that produce the best test in a wide
variety of situations. Previous versions of JMP had
difficulty counting degrees of freedom when there was a
whole plot error that was not a syntactic cross of whole
plot factors, and especially when a whole plot factor was
continuous. JMP 6 does it right.

Now your only responsibility is to specify a whole plot
identifier effect in the model and declare it as a random
effect. Everything else is automatic. You don’t have to
specify the terms in order. The only other software we
know that has Kenward-Roger adjustments is SAS, with
Proc MIXED and Proc GLIMMIX.

Additionally, the new REML estimates allow negative
estimates of the variance components. The variance
components can be interpreted as variances but they are
really covariance parameters. Traditional (balanced)
methods have always allowed negative estimates, but
REML methods have had difficulty handling them. It
turns out that, though the variances can become
negative, the test statistics derived from them are valid.
For those REML implementations that constrain the
estimates at zero, there are two bad consequences.

* First, the BLUP parameters become non-estimable
and counting becomes a problem for non-Kenward-
Roger testing routines.

* Second, constraining the estimates becomes
problematic on the null distribution of the tests on
fixed effects, biasing the size of the tests.

For this reason, the default choice in JMP is to not
constrain the variance components to be non-negative.

Now, most negative estimates can be considered as
random aberrations in cases when the real variance
component is small, but positive.



However, it is also possible to introduce un-modeled
dependencies within blocks for which a negative
variance component estimate is a symptom of the
dependency, and thus has diagnostic value, as well as
being healthy for the size of the test. Chris Gotwalt
developed the new methods in JMP 6.

Other Experimental Design features include improved
spherical DOE, nonlinear DOE, a new space-filling
method, and enhanced scriptability through JSL.

Complete Six Sigma® Toolkit

The Pareto platform now does defects per unit (DPU)
statistics and tests. The example in Figure 6 uses the
Failure3 sample data table, and looks at the difference
in cause of failure rates using the new command,
Count Analysis > Test Rates Across Groups, in the
Pareto platform menu. Other commands give a table
of within-group rates, and test those rates for
difference between causes.

Figure 6 Test Rates Across Groups

Per Unit Rates
Test Rate Within Groups
v Test Rates Across Groups .|

¥ Test Rate Across Groups
Test rate across group: clean

Cause Rate Diff -1 0 1 Std Error ChiSquare Prob>ChiSq
contamination  -0.0496 0.1139 0.1868 0.6656
metallization 0.1501 I 0.0654 6.3700 0.0116*
corrosion 0.0334 0.0464 0.5545 0.4565
silicon defect 0.0484 0.0397 1.7382 0.1874
oxide defect -0.1118 | 0.0531 4.0217 0.0449*
miscellaneous  -0.0245 0.0387 0.3814 0.5368
doping -0.0460 0.0298 10.4143 0.0013*
Pooled Total 0.0000 0.0231 0.0000 1.0000

Phase charts are available as part of Shewhart Control
charts for variables and attributes. When you have a
phase variable, there are side-by-side control charts for
each level of the phase variable, as shown in Figure 7.
You can then save limits for each phase and sigma in a
new data table.

Figure 7 Phase Variable in Control Charts
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A basic Multivariate control chart, like the T2 plot in
Figure 8, is available in the Multivariate platform.

Figure 8 'I? Multivatiate Control Charts
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Also, new in the Distribution platform, is the ability to fit
Binomial and Poisson distributions, important in defect
rate analysis.

The Variability platform has a number of improvements,
including the ability to handle large-but-unbalanced
variance component analysis efficiently.

All these improvements will be welcomed by the black
belt practitioners of Six Sigma®.

Modeling

When you want to fit counts to a model, you should
handle the response as Poisson-distributed instead of
using ordinary least squares. In JMP 6, the way to analyze
counts is with the Generalized Linear Models personality
of the Fit Model platform.

Fit Model can make transformations on the terms in the
model, and supports a basic kind of knotted splines to
allow flexible curves. Figure 9 (next page) shows the
Model Specification dialog with these new features.

In the Nonlinear platform, the numerical methods are
improved and converge more reliably. There are more
choices of methods, you can impose bounds on
parameters, and you can use the profilers to see how
changing the parameter values affect the fit.

Exploratory Studies

The Partition platform (see Figure 10, next page), intro-
duced in JMP 5, is a powerful tool for investigating
relationships in data. This decision-tree method has been
traditionally used for data mining, but the JMP Partition
platform is very effective for finding root cause clues for
defect rates. JMP 6 improves this tool with better defaults,
improved cross-validation facilities, and better diagnostics
of fit, such as the Receiver Operating Characteristic
(ROC) curve, and Lift curves, shown on the right in
Figure10. The response variable can be either numeric or
character, and the factors can be any combination of
numeric and character variables.



Figure 9 Model Specification with New Options

" [=] Model Specification

Select Columns Pick Role Variables Personality: | Ganeralized Linear Model ¥
A satell y ) A saell Distribution ' pgisson v
il color T Link F .

i spine ink Function | og v
A width P .
- — Overdispersion Tests and Intervals
A weight ( Weight ) - P
A weightsc _ —
(" Freqg X ( Help ) [ Run Model )
(_offset ) (_Remove )
C ey )

Construct Model Effects

[ Add | | color

S—onw—— | spine
— width& Knotted

L tross  J | Loglweight)

( Mest ;)

Degree

Attributes [=]
Transform [+]

| No Intercept

-

( Cross ) width& Knotted
__“ross Logiweight)

-

( Nest )

Macros ¥

Degree
Attributes [=]
Transform =1
~ None

- “m
—FF Sgrt

Square r
Reciprocal |
Exp

Arrhenius
Arrheniusinv

Degree
Attributes 51
Transform

o

_ Noln

Random Effect

Response Surface Effect \
LogVariance Effect

- Mixture Effect ’7
Excluded Effect |
Knotted Spline Effect

Specifies a spline effect, a smooth curve fitin |
segments between knot points. For simple
continuous terms only.

Figure 10. Partition Plot with ROC Curve and Lift Curve
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JMP Newswire eNewsletter

Want to stay informed as to what's going on at JMP? Then we invite you to subscribe to JMP Newswire, our free email newsletter.

Published every other month, it contains:

. The latest news about JMP software, updates, and training

. A calendar of upcoming tradeshows, webinars, seminars, and SAS User Group conferences featuring JMP
c News about special events and promotional offers

. Application stories about people who are using JMP in new and exciting ways

To subscribe, go to www.jmp.com/news/newsletter/subscribe.shtml




Surface Exploration
Often you want to know how to set factors to produce results that:

* optimize responses

* are robust (less sensitive to vatiation in the factors)
* cost less

* perform better.

Doing the statistical fit of a model is just the first step. JMP has always
been capable of exploring and optimizing fitted surfaces, and JMP 6 takes
optimization further.

Surface plots can visualize response surfaces for three factors in 3D space,
as shown on the left in Figure 11. The Contour Profiler has transparent
shading to show feasible regions. Optimization is improved, especially for
large categorical problems.

Figure 11 Response Surface and Contour Profiler with Transparent Shading
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random noise, multivariate noise with assigned correlation among the
responses, and standard deviation values.

The simulation results are written to a new data table. This new table has
a Distribution script ready to show you the results. If you have
Specification Limits in your original formulas, these limits are copied into
the new table and automatically yield defect rates and capability indices
for the simulation.

A fourth profiler, the Custom Profiler, is available for large or complex
models that are too big for the graphical profilers to be practical.
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Should your company be a JMP
Partner? Here are a few of the
JMP Partners:

VelQuest Corporation

Velquest provides automation tools that
provide record authentication and record
maintenance to support FDA 21 CFR
Part 11 regulations.

Thomas A. Little Consulting
Specialists in Corporate Training and
Implementation Solutions for Six
Sigma and Quality Improvement.

Zumatrix, Inc.

Zumatrix is a leading supplier of truly
configurable Laboratory Information
Management Systems (LIMS) in North
America.

Advanced Integrated Technologies
Group, Inc.

The AIT Group improves profitability
through a combination of great people,
hard work, and three proven world class
lines of business—Supply Chain
Management, Six Sigma, and Lean
Production.

Industrial Extension Service of
North Carolina State University
NC State's Industrial Extension Service,
the first of its kind in the US, was
established in 1955 to help North
Carolina industties grow and prosper.

iGrafx

iGrafx is a suite of business manage-
ment tools that help organizations
understand, analyze and optimize
their processes to reduce costs and
increase return on investment.

SigmaFlow

Only SigmaFlow seamlessly integrates
the complex data and relationships that
make up your organization, and provides
an integrated one-stop-shop toolkit for
managing your Lean and Six Sigma
projects.

Premier Performance Network
(PPN)

PPN is a global leader in consulting and
training in corporate performance and
quality improvement, particularly Six
Sigma implementation.

See

www.jmp.com/partners/partners.shtml

for a complete list of JMP partners.




Normal Mixtures

Clustering helps you see the structure of multivariate data. But what if the clusters
overlap? Normal mixtures can overcome this problem in order to get a good picture
of the proportion of points in each group, even if many points cannot have their
cluster membership identified because they are in overlapping clusters.

JMP 6 has an improved normal mixtures algorithm that does direct optimization and
incorporates robust methods to reduce the influence of outliers. To challenge this
algorithm, the script shown below creates three clusters in three vatiables, all of which
have the same mean, and produces the spinning plot shown to the right. The only

difference in the clusters is in the standard deviation along the coordinate directions: Cluster  Proportion
35% of the data has more variance along X, 35% has more variance along Y, and 30% ) bansmenis

has more variance along Z. The resulting proportion estimates given by the £-means 3 033620477
normal mixture routine are very close, given this population size (1000). It is amazing that any software can
identify groups this well even though the groups have the same means.
newTable("3CL",
newColumn("X"), newColumn("Y"), newColumn("Z"),
addRows (1000));
for each row(
rn = randomUniform();
if (
rn<.35, :x=randomNormal(0,4); :y=randomNormal(0,1); :z=randomNormal(0,1),
rn<.70, :x=randomNormal(0,1); :y=randomNormal(0,4); :z=randomNormal(0,1),
:x=randomNormal(0,1); :y=randomNormal(0,1l);: z=randomNormal(0,4)
)
)i
SpinningPlot (Y (:X,:Y,:2));

Multivariate Density
Suppose you have a large amount of data for two variables Figure 12 Graphical Presentation of Multivariate Data
and want to see a revealing picture of the distribution. In J
Figure 12, a simple scatterplot, (top-left plot), is a dense
cloud—you can’t tell where the densest area is or find
patterns in the density. One feature to better judge densities gm_
is to make the points transparent so that only the darkest 0
areas build up to a solid color. The middle-left plot shows 1004
the same data with transparency set so that the points are o
only 5% dense. The bottom-left plot shows contours given
by the Bivariate platform using normal kernel density

400

estimates with contours on the quantiles. The 10% densest 500

data are in the innermost area and 90% of the data are a0+

within the outermost contours. 30| '
g .

A JMP 6 enhancement shows density contours in three N

dimensions. The plot on the upper right in Figure 12 is the same 100+ “ .

data in a 3-D scatterplot, but you can’t see much structure with o »

T T T T T
100 200 300 400 500

a black cloud of points. Kernel density estimation and quantile o

contour surfaces show the structure much better. The middle-

right plot shows three layers of transparent surfaces correspond- s00
ing to the 50%, 90%, and 95% shells of the density. The 400
bottom-right plot has the outermost shell turned off, which

300+
allows you to better see inner shells. These pictures rotate §200_
smoothly giving a 3-dimensional view. With a good graphics
card and Crystal Eyes® glasses and software, the 3-D effect 100
becomes very real. oL

T T T T
100 200 300 400 500
cD3
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Solving Problems to Scale

Originally, JMP was not designed to handle big
problems. The SAS System is designed to solve big
problems and should be the tool of choice for them.
Nevertheless, computer memory is getting cheaper
and computers are getting faster, so the scale of
problems you can address with JMP is getting larger.
JMP 6 provides some new features that make it more
convenient to work on larger problems.

* The old limit of 10,000 columns is eliminated, and
we have tested some platforms successfully with
20,000 columns.

* Graph printing has been optimized so when there
are millions of points, the image is a bitmap instead

of the draw commands to make millions of points.
This greatly reduces the time needed to print large,
complex plots.

You can now make massive simultaneous parallel
changes to graphs. You can copy axis or frame
settings from one graph and paste to another, or
control-paste (option-paste on the Macintosh) to
broadcast these settings to all similar axes or
frames. Figure 13 illustrates an example. Suppose
you have Variability Chatts for each level of a By-
variable, and want to add a common reference line
to all of them.

Figure 13 Use Platform Options to Broadeast Axis or Frame Settings from One Graph to All Others
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The missing data pattern, described eatrlier, helps you locate
missing value patterns. The tree map of the missing data
pattern on the left in Figure 14 is for a subset of the KDD
Cup data (Knowledge Discovery and Data mining) for
1998. The data used for this example is cupsubset.jmp,
available on www.jmp.com with this edition of the J[MPer
Cable. It has 79 columns and 60,000 rows, with many
missing cells. Using the Tables > Missing Data Pattern
command shows that over 30,000 observations have
columns of missing values, and many have more than half
the columns with missing values.

Suppose you want to see correlations among the 79
variables. If you use the Multivariate command in the
Analyze menu, the first result tells you only that there
are no multivariate correlations because of missing
values. The multivariate correlations are only computed
for pairs of variables that have no missing values at all.
Instead, you want to see all the pairwise correlations,
which are computed for all pairs of nonmissing values.

The best way to see this large number of pairwise
correlations is to use the Color Map on Correlations

command to show a giant pairwise correlation
matrix in the form of a cell plot. This command
automatically computes and plots all the pairwise

correlations.

cupsubset- Multivariate

¥ = Multivariata
WY Carrelations Multivariate
Inverse Correlations
Partial Correlations
Scatterplot Matrix
Covariance Matrix

Pairwise Correlations

Color Maps

Simple Statistics
Monparametric Correlations
Cutlier Analysis

Principal Components

-

r r v

= missing

Color Map on Correlations[-,

Color Map On p-values

You can easily spot pairwise all-missing situations,
and areas of high correlation for a group.

Correlations approaching 1 and —1 show in bright
red and blue. Pairs of variables with no correlation
are marked with a small x. Hover over a cell to see
the pair of variables it represents, as shown below.

Figure 14 Missing Value Tree Map and Cell Plot of Pairwise Correlations for 79 1 ariables.
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‘What they are saying...

"JMP has become the 'Swiss Army Knife' tool in our
process maintenance and improvement efforts. With
every day that passes, we depend on its robust feature
sets more and more."

—Robert Reid

manufacturing.”

—Jack Reece, Ph.D., Reece Associates, Ltd.
Fellow, Statistical Methods Group of SEMATECH (Retired)

CTS Microelectronics

"I studied more than 10 products all directed to facilitating
industrial experiments. JMP 5 ranked as the best value of all
products tested that support full general applications of
applied statistics (graphing, summary statistical methods,
statistical process control, design of experiments, etc.) in




Working with SAS, Working with XML

JMP 6 for Windows continues to support reading and writing the
latest SAS data sets, and SAS 9 can now create JMP files with Proc
Export. If you have a SAS session on your own machine, the [OM
interface from JMP to SAS can submit lines to SAS without the SAS
Integration Technology. You can even create a SAS job stream to
submit data and model to SAS with a shift-click on the hot spot on
the Fit Model dialog title bar. You can also use JMP’s SAS interface
to submit stored procedures to the SAS Metabase.

For those of you that connect JMP to XML-aware applications,
JMP scripts can now parse XML text. For example, the SAS
Genomics systems construct dialogs using XML specifications. The
scripts that show how to patse this XML and create the custom
JMP report in Figure 15 are shown on page 15.

You could make a report of the whole output by using the built-in
SAS/ODS/XML mechanism:

NewWindow (“mixed”,
loadTextFile("odsMixedFragment.xml" ,SASODSXML));

Once you have the result in a JMP report, it is easy to convert it to a
data table with the Make into Data Table command, and then use the
Chart platform to see a bar chart, as shown in Figure 16.

JMP can interface to the SAS Metadata Server with a script,
MetaDataAccess.JSL, that we provide on our website.

Figure 15 HTML table (top) and Custom
Generated [MP Report (Bottom)

Person 5.1192 1.4169 0.0002

Persan 2.4409 0.9835 0.0131

Persan 3.9279 1.0824 0.0001

Person 3.6105 1.2767 0.0047

Person 2.7175 1.0740 0.0114

Person 5.9798 1.6279 0.0001

Persan 2.5222 1.0649 0.0179

Person 3.0624 1.0135 0.0025

Person 3.8235 1.2508 0.0022

Person 4.6180 1.2573 0.0001

& ) O Covariance Parameters

Parameter Value
UN(L,1) 5.1192
UN(2,1) 2.4409
UN(2,2) 3.9279
UN(3,1) 3.6105
UN(3,2] 2.7175
UMN(3,3) 5.9798
UMNi4,1) 2.5222
UNi4,2) 3.0624
UN(4,3) 3.8235
UN(4,4) 4.618

Figure 16 Make [MP Output (top) into Data Table (bottom) and Create a Chart (right)

¥ Covariance Parameter Estimates

Cov Parm Subject Estimate Standard Error Z Value Pr=|2Z| vl E|Chart
UN(1,1) Person  5.1191895 1.41686 3.6130525 0.0001513
UN(2,1)  Person  2.4408977 0.9835293 2.4817]
UN(2,7) Person  3.0279314 10824485 36287 1able Style > UN(4,4)
UN(3,1)  Person  3.5105109 12766561 2.8280¢ Columns 3
UN(3,2) Person  2.7175134 L.0739778 253034 ¢ore v Column UN(4,3)
UN(3,3) Person  5.9797081 16278793 3.6733¢ T
UN(4,1)  Person  2.5222489 IRV Ry Make into Data Table N UNI4,2)
UN(4,2)  Person  3.0623604 10134643 3.0216] "
UN(4.3)  Person  3.8234606 12507673 30568 Make Combined Data Table g UN&D
UN(4,4)  Person  4.5179758 1.2573233 3.6728¢ Make Into Matrix E
& UN(3,3)
3 UNG32)
5]
4E| Cov Standard UNG, 1)
[*] | Parm | Subject | Estimate Error Z Value Pr>z UN(2,2)
1|UN(L,1) |Person | 5.11918946 |1.41685996 | 3.61305254 | 0.00015131
2 |UN@,1) |Person | 2.44089767|0.98352928 | 2.48177428| 0.01307301 UN(2,1)
3|UN(2,2) |Person | 3.92793141|1.08244846 | 3.62874683 | 0.0001424 UN(L, L)
4 |UN(3,1) |Person | 3.61051094 | 1.27665607 | 2.82809992 | 0.00468252 f T T T
5|UN(3,2) |Person | 2.71751343 |1.07397784 | 2.53032541| 0.01139568 0 2 4 6
6 |UN(3,3) |Person | 5.97979813 | 1.62787926 | 3.67336711| 0.00011969 Estimate
7 |UN(4,1) |Person | 2.52224893 | 1.06485674 | 2.36862748 | 0.01785423
8 |UN(4,2) | Person | 3.06236039|1.01346425 | 3.02167579| 0.0025138 Cov Parm [luni, ) Elune,) Eune.2) BunG,D
9 |UN(4,3) | Person | 3.82346062 | 1.25076729 | 3.05689208 | 0.00223645
* UN(3,2 UN(3,3 UN(4,1 UM(4,2
10|UN(4,4) [Person | 4.61797578| 1.2573223 | 3.67286265 | 0.00011992 G2 HUNG3) .1 4.2)
Wun,3) UN(4,4)
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Parsing Script

// parseODSCovParm.jsl
source = loadTextFile("odsMixedFragment.xml");
// stream states
inCovParm = 0; inBody = 0; inLabel = 0; invValue = 0;
// output values
covParmName = {}; covParmValue = [];
parseXML (source,
// Look for CovParms Table
OnElement ( "output”,
StartTag(inCovParm=If (xmlAttr("name")=="CovParms",1,0)),
EndTag(inCovParm=0)
),
// Look for output-body
OnElement ( "output-body",
StartTag(inBody=1),
EndTag(inBody=0)
),
OnElement ("header",
StartTag(inLabel=If (xmlAttr("name")=="CovParm",1,0)),
EndTag(inLabel=0)
),
OnElement ("data",
StartTag(invalue=If (xmlAttr("name")=="Estimate",1,0)),
EndTag(invalue=0)
),
OnElement ("value",
StartTag(),
EndTag (
if (inCovParm&inBody,
if(
inLabel,InsertInto(covParmName,xmlText()),
inValue,covParmValue=covParmValue|/num(xmlText()))

),
)i
newWindow( "Covariance Parameters",
TableBox (
StringColBox( "Parameter",covParmName),
NumberColBox( "Value",covParmvalue),

)

XML Specifications

<leaf name="CovParms"' label="Covariance Parameter Estimates" class="ContentItem" toc-level="2">

<output name="CovParms" label="Covariance Parameter Estimates" clabel="Covariance Parameter Estimates">

<output-object type="table" class="Table">
<colspecs columns="6">...</colspecs>
<output-head>...</output-head>

<output-body>

<row>

<header name="CovParm" label="Cov Parm" type="string" class="RowHeader" row="3" column="1">

<value>UN(1,1l)</value>

</header>

<header name="Subject" label="Subject" type="string" class="Data" row="3" column="2">

<value>Person</value>

</header>

<data raw-value="QBR6DMO4ymg=" name="Estimate" label="Estimate" type="double" class="Data" row="3"
column="3">

<value>5.1192</value>

</data>

<data raw-value="P/ardVgwZvM=" name="StdErr" label="Standard Error" type="double" class="Data"
row="3" column="4">

<value>1.4169</value>

</data>

</row>

...MOre rows...

</output-body>

</output-object>

</output>

</leaf>
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