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Analyze Hundreds of Responses in Minutes
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Features

Features & Enhancements
--------------------------------------

Whether working with a few, 
hundreds or even thousands of 
responses, Multi-Response 
determines:
• what is statistically significant 
and what is practically signficiant
• which Effects are most 
influential
• which responses are most 
influenced

Provide insights cohesively in a 
series of reports and tables.
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Multi-Response requires 3 files:
1) the Multiresponse.jsl script file
2) the experimental data with one 
or more models
3) a data table containing the 
response information.
--------------------------------------
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Instructions
----------------------------------------
After opening the script, click CTRL-
R.
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Instructions
----------------------------------------
Begin by clicking on the aptly 
named "Click here to begin" 
button.

The "Download Help" button will 
download the PDF document you 
are currently reading.

"View Video Introduction" will direct 
you to a web-page with video 
instruction.

To demonstrate Multi-Response, click here to 
generate a data table with sample data and 
response information.

The images in this document are based on these 
files.

Test drive: click here to generate data for 
your test drive.

Download this 
document from over 
the internet.

View video instruction 
from over the 
internet.
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Instructions
----------------------------------------
Click on the "Open Datatable" 
button to either identify the data 
table that contains the 
experimental data or open one that 
does.

----------------------------------------
If there are data tables currently 
open a dialog box appears where 
you can identify one of the open 
data tables as containing the 
experimental data and Model script 
or open a new data table.

For a Test Drive: Select the 
TestData radio button and click 
OK.
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Experimental Data Table
--------------------------------------
The data table can consist of either 
a formally designed experiment or 
"happenstance" data. In either 
case, you must have a Model script 
recorded in the table properties in 
the Tables Panel (upper-left) of the 
data table.

If there are more than one scripts 
with the word "Model" in it, a dialog 
box appears where you can select 
the model that is to be used in the 
analysis.
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Preparing the Experimental 
data
----------------------------------------
Click on the "Select Response 
Variables" button to identify the 
response variable columns to be 
analyzed.

----------------------------------------
Note in the sample TestData.JMP 
file has a number of columns 
including either the word "Mean" or 
"Std Dev." More on this later.

For Test Drive: select any or all 
of the columns after Factor G.
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Preparing the Response Data
----------------------------------------
Click on the "Open & Process 
Response Information Datatable" 
button.

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

For Test Drive: select the 
ResponseInfo radio button then 
click OK.
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Preparing the Response Data
----------------------------------------
After the response information is 
processed a report appears in the 
lower-right of the screen indicating 
those responses that are not 
represented in the response info 
data file.

A Response Info file is rather self explanatory. Information recorded 
here is pulled into the analysis. Any response with the word "Mean" 
in its name, if not in the Response Info data table, will be 
considered Match Target in terms of desirability. Those responses 
with "Std Dev" will be assigned a Minimize desirability function if 
not defined in a Response Info data table..
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Preparing the Response Data
----------------------------------------
To initiate a new Response Info 
data table, click here.
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Set Alpha 
----------------------------------------
There are two alphas to consider.

1) Significance Comparison Alpha - 
will be used to determine if Effects 
are significant

2) Current alpha for Backward 
Stepwise Regression - when 
building reduced models, any 
parameter that is greater than this 
alpha will be a candidate for being 
removed
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Build the Models
----------------------------------------
Click the "Build Models" button and 
watch the action begin!
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Response Model data table
----------------------------------------
Once completed the a Response 
Models table will contain information 
like that shown below.  This is the 
first half of the table.

This first half contains most of the 
model comparison criteria. Most of 
the criteria are well known. The Box-
Wetz Criteria (BWC) is less known so 
it is detailed here.

A sort facility (demonstrated later) 
separates significant from 
insignificant models.

Full or Backward model 
with corresponding 
degrees of freedom in 
the model.

Box-Wetz Criteria: when sufficiently large 
(Box suggests > 4) indicates a worthy model.
p = number of parameters in the model, n = 

the number of observations used and variance 
is estimated from the response values.

ˆˆMax Yi - Min Yi

{ps/n}1/22
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Response Model data table
----------------------------------------
The other half of table records the 
prediction formula, response limits 
and model script (for re-creating the 
model) and the Block variable 
parameter value (if present).
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Launch the Sort Facility
----------------------------------------
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Sort Facility
----------------------------------------
The purpose of this facility is to sift 
through the models and and cause 
the ones of interest to rise to the 
top.

Select the rows in the Response 
Models data table and click here to 
mark them as selected for profiling.

Alternatively use these buttons and 
sliders to select models for profiling.

Once the top models are identified 
and selected, click on these buttons 
to build the profilers.

In the example that follows, all Backward 
Stepwise Regression models were chosen.
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Selected models
----------------------------------------
Selected models are highlighted in 
the row states.
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Build the Profilers
----------------------------------------

Click here to build the Profiler.
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Profilers
----------------------------------------
The Profiler works as any 
experienced JMP user expects but 
there are a couple of important 
differences.

First, remember that standard JMP 
sets the scale on the Y axis 
according to the range of values 
seen for each response. Multi-
Response sets the scale according to 
which-ever is widest for each 
Response:
Upper Scale) the maximum of the 
upper spec or the maximum 
observed response, and,
Lower Scale) the minimum of the 
lower spec or the minimum 
observed response.

Second, the red regions on the right 
of the profiler indicate the region 
observed by each response variable. 
A thin, horizontal region indicates 
that the response variable covered 
little of the Specification region and 
is not practically significant - even if 
the it is statistically significant.

Red regions indicate the extend 
of the Response coverage 

observed during the study.

Specifications provided in the ResponseInfo.JMP 
file are added to the profiler.
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Interpretation
----------------------------------------
Again, the profiler in JMP sets the 
scales according to the range of the 
observed responses alone. Multi-
Response expands the range, where 
necessary, to consider the 
specification limits as well.

In this example the range covered 
by the experiment is much less than 
the specification range. So, though 
the model explains a significant 
amount of variation of the response 
it's not practically relevant.

However, note that the response 
range is not centered; it's close to 
the lower-specification.

Max (Upper Spec Limit, 
Highest Expected 

Response)

Min (Lower Spec Limit, 
Lowest Expected Response)

Expected Average Responses are 
narrow relative to specifications, 
but close to the lower spec limit
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Interpretation
----------------------------------------
Here the experiment inflated the 
range of the predicted average 
response considerably. So much so 
that much that a considerable 
proportion of the predicted 
responses end up outside of the 
specification limits.

Expected Average 
Responses are outside of 

the spec limits
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Build the Profilers
----------------------------------------

Click here to build the Contour 
Profiler.
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Contour Profiler
----------------------------------------
The Contour Profiler operates in 
Multi-Response as it does in 
standard JMP. 

One addition is that the Lo and Hi 
Limits are automatically loaded 
according to the Spec Limits 
recorded in the Response Info data 
table.

With Lo and Hi Limits in effect, 
forbidden regions are activated.
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Build the PKM Table
----------------------------------------
The Process Knowledge Matrix 
(PKM) indicates the influence of 
each Effect.

Click here to build the PKM Table.
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( Max Y - Min Y ) / {ps / n}½i i
2⌃ ⌃

p = number of parameters

s = standard deviation

n = number of observations

= predicted valuesY
⌃

i

Box and Wetz suggest that models with ratios > 4 are useful
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PKM Table
----------------------------------------
Each model is listed in a column with 
the parameters values. In this 
example, all models were created 
using Backward Stepwise Regression 
where a number of parameters were 
dropped by the model.

The buttons at the bottom will re-
create each model using JMP's Fit 
Model platform so that they can be 
further investigated.

number of times effect was 
significant across selected 

models

reveal Pareto plot of 
signficant Effect counts (see 
next page)
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Pareto Plot
----------------------------------------
This plot simply visualizes the 
counts found on the right of the PKM 
table (previous page)

The least influential 
Effects are located 
on the right of the 

plot.

The most influential 
Effects are located 
on the left of the 
plot.


