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Getting Started with v8 of Design-Expert® Software 

²ƘŀǘΩǎ ƛƴ ƛǘ ŦƻǊ ¸ƻǳ 

Stat-Ease welcomes you to version 8 (v8) of Design-Expert software 
for design of experiments (DOE).  Use this Windows®-
based program to optimize your product or process.  It 
provides many powerful statistical tools, such as: 
¶ Two-level factorial screening designs: Identify 

the vital factors that affect your process or 
product so you can make breakthrough improvements, 

¶ General factorial studies: Discover the best combination of 
categorical factors, such as source versus type of raw 
material supply, 

¶ Response surface methods (RSM): Find the optimal process 
settings to achieve peak performance, 

¶ Mixture design techniques: Discover the ideal recipe for your 
product formulation, 

¶ Combinations of process factors, mixture components, and 
categorical factors: Mix your cake (with different 
ingredients) and bake it too! 

Your Design-Expert program offers rotatable 3D plots to easily view 
response surfaces from all angles.  Use your mouse to set flags and 
explore the contours on interactive 2D graphs.  Our numerical 
optimization function finds maximum desirability for dozens of 
responses simultaneously! 

To learn more about the benefits these features provide, work 
through our tutorialsȢ  4ÈÅÙȭÒÅ included in your installation CD-ROM 
and also posted at www.statease.com (more on this later).  Our 
detailed tutorials show you specific ways you can use Design-Expert 
to your advantage.  (Please note that the tutorials teach you to use 
the software rather than DOE itself.  If you wish, we can help you 
further via  our hands-on statistics workshops.) 

9ÏÕȭÌÌ ÆÉÎÄ Á ×ÅÁÌÔÈ ÏÆ ÓÔÁÔÉÓÔÉÃÁÌ ÄÅÔÁÉÌÓ ×ÉÔÈÉÎ ÔÈÅ ÐÒÏÇÒÁÍ ÉÔÓÅÌÆ ÖÉÁ 
ÖÁÒÉÏÕÓ (ÅÌÐ ÓÃÒÅÅÎÓȢ  $ÏÎȭÔ ÏÖÅÒÌÏÏË this information gold-mine 
that is literally at your fingertips only a few keystrokes away. 

&ÏÒ Á ÈÅÌÐÆÕÌ ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÃÈÅÃËÌÉÓÔÓ ÁÎÄ ȬÃÈÅÁÔ ÓÈÅÅÔÓȟȭ ÓÅÅ The 
Handbook for ExperimentersȢ  )ÔȭÓ free to all registered users.  
Furthermore, for quick primers on the principles of design and 
analysis, we recommend you read the following two soft-cover 

http://www.statease.com/
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books from Stat-Ease Principals Mark Anderson and Pat Whitcomb 
ɂpublished by Productivity Press of New York city: 
¶ DOE Simplified: Practical Tools for Effective Experimentation, 
¶ RSM Simplified: Optimizing Processes Using Response Surface 

Methods for Design of Experiments. 

Anderson and Whitcomb have also written a Primer on Mixture 
Design.  IÔȭÓ posted free for all to read ÖÉÁ ÔÈÅ Ȱ)ȭÍ Á &ÏÒÍÕÌÁÔÏÒȱ ÌÉÎË 
on the Stat-Ease home page. 

Go to http://www.statease.com/prodbook.html  for details and 
ordering information on the books listed above. 

²ƘŀǘΩǎ bŜǿ 

4ÈÏÓÅ ÏÆ ÙÏÕ ×ÈÏȭÖÅ ÕÓÅÄ ÐÒÅÖÉÏÕÓ ÖÅÒÓÉÏÎÓ ÏÆ $ÅÓÉÇÎ-Expert 
software will be impressed with the many improvements in  
Version 8.  Here are the highlights: 

NNeeww  ggrraapphhiiccss  aanndd  iimmpprroovveedd  iinntteerrffaaccee  
ü Half-normal selection of important effects on all factorial 

designs*: Simple and robust method for selecting important 
effectsɂformerly available 
only for two-level designs.  
For example, the screen 
shot to the right is from an 
experiment on 5 woods 
glued with 5 adhesives, 
using 2 applicators with 4 
clamps at 2 pressures.  The 
vital effects become 
apparent at a glance! 
ϝό5ŜǘŀƛƭŜŘ ƛƴ άDǊŀǇƘƛŎŀƭ {ŜƭŜŎǘ-

ion oŦ 9ŦŦŜŎǘǎ ƛƴ DŜƴŜǊŀƭ CŀŎǘƻǊƛŀƭǎέɂwinner of the Shewell Award for 
best presentation at the 2007 Fall Technical Conference, co-sponsored by 
the American Society for Quality and the American Statistical Association.) 
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ü Smoother color gradations on 2D contours: More impressive for 
presentations to 
management, clients, 
or colleagues. 

ü Rounded contour 
values: More 
presentable defaults 
requiring ÌÅÓÓ ȬÆÉÄÄÌÉÎÇȭ 
for reporting purposes. 

ü Plant flags on 3D 
surfaces: Previously, you could only put flags on 2D contour plots.  
To the right we see a flag planted 
by numerical optimization on 
turbidity of a detergent 
formulation via mixture designɂ
a specialized application of 
response surface methods (RSM). 

ü New and fully  configurable mesh 
option that reflects smooth, 
lighted colors off your 3D 
surface: Dazzle your customers and colleagues while providing 
highly-informative graphics showing how responses will  react to 
process changes. (Mesh can be turned off if you like.) 

ü 3D graphs that you can spin with your mouse: When you see 
your cursor turn into a hand (I), simply grab and rotate!  
Double-click the graph to go back to the starting angle. 

ü Push-button averaging on the factors tool: Provides far easier 
main effects plotting and 
makes interactions more 
meaningful.  Previously, the 
only option to average 
factors came via a hidden 
drop-list. The screen shot 
series at right shows the 
result of simply pressing 
ÔÈÅ Ȱ!ÖÇȱ ÆÏÒ 5 woods glued 
with 5 adhesives using 2 
applicators at 2 pressures.  
This causes the least significant difference (LSD) bars to shrink, 
revealing an important difference between two particular clamps. 
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ü More-interactive cube plots: Click on design points to see factor 
levels and response predictions on graph legends, as below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
ü Direct setting of discrete (fixed) numeric levels in response 

surface designs: 
Limit factor settings 
to reasonable levels 
but still produce 
continuous models.  
The example to the 
right shows that 3 
battery types must 
be tested at 3 
discrete 
temperatures.  
Previously, this would have been possible but very tricky via a 
work-ÁÒÏÕÎÄȢ  .Ï× ÉÔȭÓ ÅÁÓÙȦ 

ü Discrete factor levels adhered to in numeric optimization: Find 
the most desirable setting for factors that are not continuous, 
such as the number of passes through a spray coater. 

ü Enter input variables vertically (as shown above): When 
entering many levels, this may be more convenient than the 
horizontal layout. 

ü Reference lines on plots: Horizontal, vertical, and free style-lines 
enhance plots.  At 
the right it 
becomes 
completely clear 
that four clamps 
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tested for a wood-adhesive application fall into two distinct 
groupsɂacceptable versus not acceptable, based on a cutoff of 
50. 

ü Predicted vs. Actual graph availability  in Model Graphs, not just 
in Diagnostics: 
This is useful when 
a response has 
been transformed 
because in Model 
Graphs mode, you 
can change the 
view back to the 
more relevant 
original scale. 

 
ü Confidence, prediction, and tolerance intervals (CI, PI & TI) 

plotted with configurable colors in one-
factor response plots: Convey prediction 
uncertainties via bands around the best fit.  
The screen shot at right shows actual run 
results represented as red circles.  The solid 
line is the predicted value based on the 
polynomial model.  The bands are the CI 
(narrowest), PI, and TI (widest). 

ü Color-coded response surface graphs show where standard 
error increases: 
This makes it 
easier to 
understand why 
a predicted 
response will get 
you in trouble by 
extrapolating 
beyond actual 
experimentation 
regions.  The 
example at right 
shows a flag set 
beyond the axial 
points of a central composite designɂmaking the prediction 
meaningless. 
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BBeett tteerr  mmiixxttuurree  ddeessiiggnn  aanndd  mmooddeelliinngg  ttoooollss  
ü Partial quadratic mixture (PQM) analysis: Model non-linear 

blending behavior most effectively.  The 
example at right  shows an orange drink 
formulated using artificial flavorings.  Primary 
taste intensity, as measured by a sensory 
panel, proves to be non-linear in a way that is 
modeled best using PQM. 

ü Design for linear plus squared terms in 
mixture models: Reduce the number of blends 
required for optimally-designed experiments 
that reveal non-linear blending. 

ü Design for special and full quartic mixture 
models: Capture extremely non-linear 
relationships among all components. 

ü Blocking expanded to simplex mixture 
designs: For example, blend your cakes and 
bake them in two oven batches. 

ü Trace plot options show end points as actual values when 
building designs using U-pseudo coding: 4ÈÅ ÕÐÐÅÒ ɉȰ5ȱɊ 
bounded approach is advantageous when inverting regions in 
certain constrained mixture situations.  However, due to axis 
flipping, itȭÓ easy to misinterpret trends when viewing a trace plot 
without this new feature. 

ü Increased limit on components for screening and historical* 
designs.  Design-Expert now handles up to 50 individual 
ingredientsɂup from 40 and 24, respectively. 
*(An example is happenstance data collected by assaying 
retained samples from a period of material production.) 

MMoorree  cchhooiicceess  wwhheenn  ccuussttoomm--ddeessiiggnniinngg  yyoouurr  eexxppeerriimmeenntt  
ü D-, IV-, and A-optimal design selection: New and expanded 

criteri a 
when 
crafting 
experiments 
to models of 
choice within realistic constraints. 
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ü Constraints calculator: Simplifies derivation of constraint 
inequalities. At right, food 
scientists cooking starch 
must bake it longer at 
low temperatures.  With 
program Help guidance, 
the ÄÅÓÉÇÎ ÓÐÁÃÅȭÓ lower 
left corner can be 
excluded using a 
multilinear constraint 
equation generated from 
a few user inputs.  An 
optimal design is then 
fitted to this region. 

ü Tolerance-interval -based design sizing: Enhances your fraction 
of design space (fds) plots to assess whether your planned 
experiment is large enough, given the underlying variability 
(noise), to establish tolerances within the acceptable range. 

 
 
 
 

AAddddiitt iioonnaall  ssttaatt iisstt iiccss  aanndd  mmoorree  ccoonncciissee  rreeppoorrtt iinngg  ooff  vviittaall  rreessuullttss  
ü Improved curvature testing for factorials with center points: All 

design points are now fitted to the polynomial model used for 
predictions.  This provides a more realistic impact of significant 
non-linear response behavior.  Diagnostics can be done for the 
model adjusted for curvature or, via a view option, unadjusted.  
Models without a term for curvature (unadjusted) are used for 
model graph and point predictions. 
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ü Coefficients summary: After modeling your response(s), see a 
concise table of coefficients ÔÈÁÔȭÓ color-coded by relative 
significance.  Below, the second response is modeled only by main 
effects, two being significant at the p<0.1 level. 

 
ü #ÏÎÄÅÎÓÅÄ Ȱ&ÉÔ 3ÕÍÍÁÒÙȱ ÔÁÂÌÅȡ See vital details on model 

choices before delving into all the particulars.  Below you can see 
why the program recommends one model over others (note the 
superior R-squared values for quadratic). 

 
ü Tolerance interval (TI) estimates on point prediction: This is 

important for verification studies to ensure your process stays 
with in manufacturing specifications.  For example, the TI shown 
below provides assurance that thickness will remain within a 
required range of 4400 to 4600. 
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IInnccrreeaasseedd  vviissiibbiilliittyy  aanndd  vveerrssaatt iilliittyy  ooff  ttoooollss  aanndd  ffeeaattuurreess  
ü Many new, high-visibility  tools: Options previously available via 

hidden View menu options are now easily seen and capitalized 
upon.  The Design Tool shown ȬÆÌÏÁÔÉÎÇȭ ÏÎ ÔÈÅ ÓÃÒÅÅÎ ÓÈÏÔ ÂÅÌÏ× 
is one example. 

ü Design layout column widths now adjust automatically by 
double-clicking column-header boundaries: Multiple columns 
adjust simultaneously! 

ü Attach row comments by right-clicking on row headers: A handy 
way to record important observations, as shown below. 

 
Note: The runs with a comment will be marked with an asterisk 
as in the screenshot above. 

ü The new comments are also visible when a point is highlighted 
on a plot.  See how the 
ȰstarÃÈ ÓÔÉÃËÙȱ ÃÏÍÍÅÎÔ 
from above is carried over 
to the plot, alerting the 
experimenter to the unique 
observations about this 
treatment. 

ü Topic Help (F1), Tutorials, and Sample Files now also reside in 
the main Help menu: Follow these alternate paths for getting 
timely program advice. 

ü In addition, Topic Help (F1) content has been enhanced.  
Context specific information is right at your fingertips.  Just press 
the F1 key. 

ü  Response surface method (RSM) models can be fitted with 
factors in their actual levels:  This enables no-intercept model 
functionality. 

  



10 ¶ Getting started with v8 of Design-Expert software 

ü Screen Tips is now a main menu item ɉȰ4ÉÐÓȱɊȡ Great visibility 
and easy access to very useful just-in-time advice, shown below.   

 

EEnnhhaanncceedd  ddeessiiggnn  eevvaalluuaatt iioonn  
ü Several new matrix measures are now provided: Most notable is 

the G-efficiency.  (This criterion, expressed on a 0 to 100 percent scale 
with higher being better, leads to designs that generate more consistent 
variance of your predicted response.  However, like any other single 
measure, it may not accurately reflect the overall effectiveness of a 
ÐÁÒÔÉÃÕÌÁÒ ÍÁÔÒÉØȢ  4ÈÁÔȭÓ ×ÈÙ $ÅÓÉÇÎ-Expert provides an array of matrix 
statistics and graphics for overall design evaluation.) 

ü Fraction of paired design space (FPDS): This resourceful tool lets 
you assess the 
power of RSM or 
mixture designs to 
detect specified 
signals (response 
differences judged 
important) in the 
presence of noise 
(system-standard 
deviation).  At 
right, less than 
half the design 
space reveals the 
difference of 
interest.  Ideally, this exceeds 80 percent, so here the 
experimenter should consider adding more runs to the design. 


