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MASTERING EXPERIMENTATION: A COMPREHENSIVE
GUIDE TO JMP DESIGN OF EXPERIMENTS

In the world of data-driven decision-making, the ability to run
efficient and effective experiments is a superpower. Whether you
are an engineer optimizing a manufacturing process, a scientist
developing a new formulation, or a quality professional trying to
reduce variation, the way you design your experiments can make
or break your project. This is where a robust software tool like
JMP and its powerful Design of Experiments (DOE) platform come
into play. This article serves as your complete Jmp Design Of
Experiments Guide,  walking you through the core concepts,
practical applications, and tips for getting the most out of this
sophisticated analytical tool.

Why Design of Experiments
Matters
Before  diving  into  the  software  specifics,  it  is  crucial  to
understand the "why" behind DOE.  Traditional  one-factor-at-a-

time (OFAT) experimentation is not only inefficient but also often
misleading. It fails to capture interactions between factors, which
are  common in  complex  systems.  A  well-structured  designed
experiment  allows  you  to  simultaneously  vary  multiple  input
factors  to  understand  their  individual  and  joint  effects  on  a
response  variable.  This  leads  to:

Efficiency: Obtaining maximum information with a
minimum number of runs, saving time and resources.
Insight: Identifying which factors truly matter and how
they interact.
Optimization: Finding the ideal settings for your process
to achieve the best possible outcome.
Robustness: Building processes that are less sensitive to
uncontrollable noise.

JMP is widely recognized as a leading platform for performing this
kind  of  sophisticated  statistical  analysis.  Its  intuitive,  visually
driven interface makes the complex mathematics behind DOE
accessible to analysts of all skill levels. This guide will help you
navigate that interface with confidence.

GETTING STARTED WITH THE JMP DESIGN OF
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EXPERIMENTS PLATFORM

The  heart  of  experimental  design  in  JMP  is  the  Design  of
Experiments platform, found under the DOE menu. When you
first open it,  you are presented with a variety of design choices.
Understanding these options is the first step in your JMP journey.

1. Defining Your Goals and
Factors
Every experiment starts with a clear objective. Ask yourself: Are
you screening a large number of  factors to find the critical  few?
Are  you  trying  to  optimize  a  process  that  is  already  well-
understood? Are you building a model to predict behavior? Your
goal will dictate the type of design you choose.
Within JMP, you will then define your factors. These are the inputs
you believe might  influence your  response.  For  each factor,  you
define a range of values (e.g., Temperature from 150°F to 180°F,
Pressure from 50 psi to 70 psi). JMP allows for both continuous
factors (numerical ranges) and categorical factors (e.g., Supplier
A, Supplier B, Supplier C).

2. Screening Designs:

Finding the Needle in the
Haystack
When you have many potential factors (say, 10 or more) and you
suspect only a few are truly active, a screening design is your
best friend. The most common screening design in JMP is the
Definitive Screening Design (DSD). This is an innovation from
the JMP team that  allows you to  estimate main effects  and two-
factor interactions with a remarkably small number of runs. It is
often the starting point for any new investigation.
How  JMP  helps:  The  platform  automatically  generates  the
design matrix. You simply enter your factor names, units, and
ranges, specify the number of runs you are comfortable with, and
JMP produces a table ready for collecting data. The color-coded
design  diagnostics,  such  as  the  color  map  on  correlations,
immediately show you the quality of your design.

3. Full and Fractional
Factorial Designs
For  a  deeper  understanding  when  the  number  of  factors  is
manageable (typically 2-5), full factorial designs are invaluable.
Here, you run every possible combination of factor settings. This
provides  the  richest  information,  allowing you to  estimate  all
main  effects  and  all  interactions.  However,  the  number  of  runs
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can explode quickly. For example, a full factorial with 6 factors at
2 levels each requires 64 runs.
This is where fractional factorial designs come in. They are a
workhorse  of  industrial  experimentation.  JMP  makes  creating
fractional factorials incredibly intuitive. You choose the resolution
you need (Resolution III, IV, V, etc.), which tells you which effects
are aliased with each other. JMP automatically selects the best
design  for  your  needs,  clearly  showing  you  the  confounding
pattern so you can make an informed trade-off between run size
and information.

PRACTICAL STEPS FOR BUILDING YOUR DESIGN IN
JMP

Let  us  walk  through  a  practical  workflow,  a  mini  JMP  Design  of
Experiments guide for action.

Step 1: Create the Design
Go to DOE > Classical > Factorial Design (or choose another
design type based on your goal).  In the dialog box, add your
factors,  specify  the  responses  you  will  measure  (e.g.,  Yield,
Strength, Viscosity), and click "Continue." Review the generated
design  table.  The  run  order  is  typically  randomized  to  avoid
lurking variables affecting the results.

Step 2: Collect Your Data
This is the most critical (and time-consuming) part. Print the JMP
table  or  use  a  mobile  device  to  record  your  results  in  the  field.
The "Response" column(s) are where you will enter the measured
outcome  for  each  experimental  run.  JMP  often  includes  a
"Pattern" column that describes the factor setting combination,
which is very useful for checking your work.

Step 3: Analyze the Results
Once your data is entered, go to DOE > Analyze > Fit Model.
JMP  automatically  pre-populates  the  model  with  all  the  main
effects  and  interactions  that  your  design  supports.  Running  this
analysis produces a wealth of output.
Key output to examine includes:

Effect Summary: A table sorted by p-value, instantly
highlighting which factors are statistically significant.
Prediction Profiler: JMP's signature interactive tool. It
shows you a set of plots where you can drag the settings of
your factors and see how the predicted response changes
in real-time. This is incredibly powerful for optimization.
Actual by Predicted Plot: A good model will have points
clustered tightly around the diagonal line. This plot gives
you a visual sense of the model's fit.
Residual Plots: Essential for checking the assumptions of
your analysis, ensuring your data is well-behaved.
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Step 4: Optimize and
Validate
Using  the  Prediction  Profiler,  you  can  set  a  desirability
function. For example, you might want to maximize Yield while
keeping  Cost  below  a  certain  threshold.  JMP  will  find  the  factor
settings that best meet all your criteria simultaneously. Always
validate  your  findings!  Run  a  confirmation  experiment  at  the
predicted  optimum  settings  to  see  if  the  results  match  the
model's prediction.

ADVANCED DESIGNS AND FEATURES IN JMP

Once you are comfortable with factorial and screening designs,
JMP offers a suite of more advanced tools.

Response Surface Designs
(RSD)
If  you need to  find an optimum (a peak or  a  valley)  rather  than
just  understand  linear  effects,  you  need  a  Response  Surface
Design.  These  designs  fit  a  quadratic  model  containing  squares
and  two-factor  interactions.  JMP  offers  the  standard  Central
Composite  Design  (CCD)  and  Box-Behnken  Design.  The
Response Surface platform provides beautiful contour plots and
3D surface plots to visualize the optimal region.

Custom Designs
This is perhaps the most powerful tool in JMP's DOE arsenal. If
your experiment doesn't fit neatly into one of the standard design
families—perhaps  you  have  unusual  constraints,  mixed-level
factors, or a specific model you want to fit—use DOE > Custom
Design. You tell JMP the model you want to estimate, and it uses
a sophisticated algorithm to generate an optimal design (like a D-
Optimal  or  I-Optimal  design).  This  ensures  you  get  the  most
information possible for your given budget of runs.

Space-Filling Designs
For  deterministic  computer  simulations  (e.g.,  finite  element
analysis,  CFD),  where  there  is  no  random  error,  space-filling
designs are ideal. They aim to spread design points uniformly
throughout  the  experimental  region.  JMP  provides  several
options, including Latin Hypercube and Uniform designs, which
are  essential  for  building  accurate  metamodels  (surrogate
models)  of  complex  computer  code.

BEST PRACTICES FOR USING THE JMP DESIGN OF
EXPERIMENTS GUIDE EFFECTIVELY

To get the most out of your DOE work in JMP, keep these tips in
mind:

Start with a Good Question: The quality of your
conclusions is directly related to the clarity of your
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question. Write down your objective.
Involve Subject Matter Experts (SMEs): Don't just let
JMP choose everything. Talk to the people who know the
process. Their intuition about which factors and ranges are
important is invaluable.
Use the Help and Documentation: JMP has an extensive
built-in Help system with detailed statistical explanations
and examples. The JMP.com website also offers a library of
white papers, webinars, and tutorials specifically for DOE.
Leverage the JMP Community: There is a vibrant online
community of JMP users. The JMP User Community forum is
a great place to ask questions, share scripts, and learn
from the experts behind the software.
Think About Replication and Randomization: JMP will
randomize your run order for you. Do not override this
unless you have a very good reason. If possible, include
some replicated center points in your design to get a pure

estimate of experimental error.

CONCLUSION

Mastering the Jmp Design Of Experiments Guide is a strategic
investment  for  any  professional  who  relies  on  data  to  make
decisions. JMP transforms a complex statistical discipline into a
visual,  interactive,  and  highly  efficient  process.  From  rapid
screening  with  Definitive  Screening  Designs  to  precise
optimization with Response Surface Methods, JMP provides all the
tools  you  need to  turn  raw data  into  actionable  insights.  By
following the structured approach outlined in this guide—defining
goals,  creating the design,  collecting and analyzing data,  and
validating your results—you can dramatically improve the quality
and  efficiency  of  your  experimentation.  The  path  from  a  good
guess  to  a  proven  solution  has  never  been  clearer  or  more
accessible.


