
Several years ago I bought a bread
machine with the thought that I might
someday do a DOE on the settings and
ingredients.  However, it was too easy to
buy the premixed ingredients - just add
water, press a button and then, after a few
hours of torture listening to the terrible
racket and smelling the mouth-watering
scent of rising dough, fresh bread
magically appeared.  It worked nearly
without fail except for the time I proudly
brought in my machine for the annual
year-end potluck at the Stat-Ease office
in Minneapolis.  The noise and aroma
brought productivity to a halt that day,
but I placated our programmers with
promises of the best bread they'd ever
tasted.  To my horror, when I opened the
machine I found a steaming brick.  The
paddle had fallen off.  Like the
bumbling Homer Simpson of television
fame, all I could say was "Dough!!!"

Undeterred, I repaired the machine
(thank goodness for duct tape!) and

DOE Simplified
July 12:  Philadelphia, PA New Location!
September 13:  Seattle, WA New Location!
An overview of Design of Experiments from
A to Z, based on the popular book.  $195 

Experiment Design 
Made Easy
July 10-12:  Seattle, WA
August 7-9:  Minneapolis, MN
September 11-13:  Philadelphia, PA
October 9-11:  Dallas, TX
October 23-25:  San Jose, CA
December 4-6:  Anaheim, CA
Study the practical aspects of DOE.
Learn about simple, but powerful, two-
level factorial designs.  $1195

Real-Life DOE
September 18-19:  Minneapolis, MN
Analyze real data sets and learn how to
deal with messy problems! Knowledge
of factorial designs is required. $995

Response Surface Methods   
for Process Optimization
July 17-19:  Minneapolis, MN
November 13-15:  Atlanta, GA
Maximize profitability by discovering
optimal process settings.  $1195

Mixture Design for 
Optimal Formulations
August 21-23:  Minneapolis, MN
November 6-8:  Philadelphia, PA
Learn high-powered statistical tools for
finding the ideal recipe for your mixture.
$1195

Robust Design: DOE Tools
for Reducing Variation 
October 9-11: Minneapolis, MN
Use DOE to create products and
processes that are robust to varying
conditions. A must for six sigma.
Factorial and RSM proficiency are
required. $1195
See www.statease.com for more information.
Attendance limited to 20.  Reserve your
place by calling Sherry at 800.801.7191 x18.
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continued loafing along (a pun-intended)
until one day at the store I saw a bag of
bread flour and a jar of bread-making
yeast.  Aha!  A clever product manager at
the food company figured out a way to
entice loafers like me to mix their own
bread.  However, being an experimenter
I could not leave well enough alone, I
had to see if I could save money by using
the regular (and cheaper) varieties of
flour and/or yeast.  Furthermore, the
recipe on the bread flour package
allowed for either butter or margarine
and water or milk.  For cost purposes I

Using DOE to Make Bread, not
Bricks (or How to Bake Like a Pro)

Mark’s
Experiment

by Mark J. Anderson

--Continued on page 3.

Figure 1: Design Layout for Bread DOE

Std A: Liquid B: Oil C: Flour D: Yeast Taste (avg) Rise

1a,b WWater       ater       Butter      Regular    RegularButter      Regular    Regular 4.7, 5.54.7, 5.5 0, 00, 0
2a,b MilkMilk Butter      Regular     BreadButter      Regular     Bread 6.5, 6.26.5, 6.2 1, 11, 1
3a,b WWater     Margarine  ater     Margarine  Regular     BreadRegular     Bread 5.0, 5.25.0, 5.2 0, 00, 0
4 MilkMilk MargarineMargarine Regular    RegularRegular    Regular 5.55.5 11
5 WWater      ater      ButterButter Bread     Bread     BreadBread 5.85.8 11
6 MilkMilk ButterButter Bread     Bread     RegularRegular 5.05.0 11
7 WWater     Margarineater     Margarine Bread    Bread    RegularRegular 5.35.3 11
8 MilkMilk MargarineMargarine Bread     Bread     BreadBread 5.25.2 11
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For those of you who find it
easier, faster and/or just plain
preferable to handle your business
online,  Stat-Ease has now added
e-commerce to our site at
www.statease.com.  You’ll notice
many new features designed to
make the site easy to navigate and
informative.

You can now order software and
books online, as well as register
for public workshops.  You’ll
find free trial downloads of 
Design-Ease® 6 and Design-Expert® 6
software, numerous case studies and
articles on DOE, and the Stat-Teaser and
DOE FAQ Alert (see the article below)
newsletters.  And, if you are looking for
something in particular, you can use the
new site search engine to find it.

To order software online, simply visit
www.statease.com/prodsoft.html. If
you are ordering a software upgrade,
you’ll need to have the serial number of
your current package.  Stat-Ease accepts
Visa, Mastercard and American Express
and will deliver your package promptly
via UPS. 

To order books online, including the
recent DOE Simplified by Mark
Anderson and Patrick Whitcomb, go
to www.statease.com/prodbook.html.

Stat-Teaser • News from Stat-Ease, Inc.

Sign up for the DOE FAQ Alert

Stat-Ease sells a number of different
books on DOE and statistics by such
well-known authors as Douglas
Montgomery and George E. P. Box.

If you would like to try before you buy,
go to www.statease.com and link to the
Design-Ease 6 or Design-Expert 6
software downloads.  A fully-functional
copy of either  package is available free
for 30 days, along with the
accompanying manuals (including
tutorials).  

Registering for a class is easy at
www.statease.com/prodwork.html.  Our
workshops range from a one day
introduction to DOE to advanced
classes on robust design for reducing
variation (a must for six sigma).   For
information on training go to

JJuunnee  2266 — Forest Products Society
55th Annual Meeting, Baltimore, MD

Talk by Pat Whitcomb and John Guerin
(Presenter): 
Design of Experiments Applied to
Laminating Hardwoods

JJuullyy  1166  --  1188  — MN Quality Conference
and BioMedical Focus, Minneapolis,
MN 

Talk by Shari Kraber: DOE Finds Vital
Factors in Complex Processes

AAuugguusstt  55  --  88 — Joint Statistical
Meetings, Atlanta, GA, Booth #714

OOccttoobbeerr  1177  --  1188  — Medical Design
& Manufacturing Show, Minneapolis,
MN, Booth #554

DDeecceemmbbeerr  44  --  66  — Institute of
Industrial Engineers (IIE) Productivity
Series, Atlanta, GA 

Experiment Design Made Easy
Workshop (Part of Six Sigma Black Belt Training)

For more information on this
workshop, visit www.iienet.org.

Where can you find us?

In March, Stat-Ease began publishing a
monthly e-mail newsletter called the
DOE FAQ Alert.  This newsletter is
written by Stat-Ease principal, Mark
Anderson, to help answer typical
questions on design of experiments and
to keep clients informed of free
software updates and news alerts.

Questions addressed in recent issues have
dealt with topics such as how to handle
multiple factors with a varying number

of levels (factorial design), botched runs
in fractional two-level factorial designs,
how to set up a Latin square with
Design-Expert 6 (DX6), how to
import/export data to/from DX6 and
using a Response Surface Method (RSM)
optimization feature called propagation
of error (POE) to minimize variability.

Sign up for the newsletter by faxing
back the form on page 4 or by visiting
www.statease.com/currdoealert.html.

Buy or Register Online at www.statease.com!
www.statease.com/training.html.
You can register for public classes
online up to 10 days before the
class begins.  If the class is full,
give us  a call at 1.612.378.9449;
we may still be able to get you in.

In addition to public
workshops in the United States,
Stat-Ease offers private in-
house classes at your location,
both in the United States and
abroad.  In-house training is
the best choice when you have

10+ students or need a customized
course.  For more information on in-
house training, please contact Sherry at
1.612.378.9449.
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preferred margarine and water, but
would this make my bread bad?  This
gave me four factors to test at two levels
each:
A. Liquid: Water (-) or Milk (+)
B. Oil: Margarine (-) or Butter (+)
C. Flour: Regular (-) or Bread (+)
D. Yeast: Regular (-) or Bread (+)

I decided that doing the 16 loaves
required for the full factorial would take
too long, so I chose a half fraction.  Using
my Design-Expert run sheet as a guide
to the levels, I added a combination of
the ingredients listed above along with
salt and sugar (according to the recipe),
and set the machine to bake overnight.
The next morning I found what looked
like bread (not a brick), but my drowsy
taste panel (three daughters, one
exchange student and my wife) did not
like it much (average rating of 4.5 on a
scale of 1 to 10).  I'd endured bad reviews
in a previous DOE on baking a pound
cake*.  In that case my family responded
much better to mixtures with a
maximum level of sugar, so I upped this
ingredient from 2 teaspoons to 2
tablespoons and called it "breakfast"
bread.  Then I started over with the
DOE.  The reviews sweetened up
considerably as you can see from the
table of results in Figure 1 (shown in
standard order, but actually performed
in randomized run order).

The last column in the table reveals that I
did not always get a rise out the bread (see
the picture on page 1).  To see what
Design-Expert might tell me, I entered
1's for risen bread and 0's for the bricks.
It wasn't the paddle (thanks to the trusty

duct tape) - something else seemed to be
causing the yeast to slack off.  I repeated
the two runs that failed and one that
didn't (numbers 1, 2 and 3) and got the
same results.   As you can see from Figure
2, the software revealed an abnormally
large (and significant at p<0.0001)
interaction between the liquid (A) and
the flour (C).

Design-Expert then reminded me that
AC is aliased with BD in this fractional
design.  However, since neither of the
parents (B and D) of the BD interaction
looked significant, and these factors (oil

Stat-Teaser • News from Stat-Ease, Inc.

--Continued from page 1.

Survey Winners Selected
We would like to thank all of you who filled out the survey on the back of the March Stat-Teaser and faxed it
in to us.  We randomly selected two winners with the use of Design-Expert software’s run randomization
feature.   A copy of Design-Expert 6.0 went to our first-prize winner from Eriez Magnetics in Pennsylvania and
the book, DOE Simplified, went to our second prize winner from Bonstone Materials Corporation in Wisconsin.
Thank you again to everyone for your input! 

and yeast) seemed unlikely to interact, I
decided to take my chances on the AC
interaction (Figure 3, with triangles
representing bread flour and squares
symbolizing the regular flour).

Clearly the combination of water and
regular flour created problems with the
rising of the bread.  Not surprisingly, the
average taste ratings suffered on these
brick-a-breads.  If I ignore the bricks, I
find nothing significant in the taste
response, but this result lacks power.  I
really need to do another study.  I may do
a mixture design with varying amounts
of milk, margarine, regular flour, salt and
sugar with regular yeast, which comes
prepackaged, as a constant.  I'm
wavering on whether to add duct tape to
the mix.  Stay tuned and be glad that
you're not on my taste panel.

Mark

P.S.  What if you're not willing to make
any assumptions about an aliased
interaction (such as AC) in a resolution IV
design?  To resolve this problem, I
recommend doing a "semifold", which
requires adding only half the runs of a
normal foldover.  It's easy to do in Design-
Expert (or Design-Ease).  For
demonstration purposes, I did a semifold
on my bread DOE to free up and confirm
the AC interaction.  It will be written up in
the next Stat-Teaser.  In the meantime, for
details on this procedure refer to:
http://www.statease.com/pubs/semifold.pdf.  

* Documented in, "Mixture Design -
Simple as Pound Cake", from the
Winter 1995 Stat-Teaser.  See a more
detailed write-up on this study at
http://www.statease.com/pubs/cake.pdf.
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Figure 2: Liquid (A) and flour
(C) are significant effects

Figure 3: Regular flour (C-)
and water (A-) don’t mix
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Order Form & DOE FAQ Alert Sign-Up
Sign up for the DOE FAQ Alert by faxing this page to us at 1.612.378.2152. (Or sign up at www.statease.com/currdoealert.html).

____ YES, I would like to receive Mark’s monthly e-mail, the DOE FAQ Alert! ____ NO, thank you anyway.

My e-mail address is: ____________________________________________________________________________________________________  

Thank you for reading the Stat-Teaser newsletter.  We are happy to send it to you.  If you would like to continue to receive the
newsletter by mail, please do nothing.  If, however, you would prefer to receive the Stat-Teaser by e-mail notification or not at
all, please take a moment to let us know so we can reduce unnecessary printing and postage costs.  Thank you for your help!
____ E-mail me notification of the newsletter.  I will view it on the web.  (List e-mail address above.) ____ Please remove me from your mailing list.  

Qty Software and Book Order Form - Fax to 1.612.378.2152 Unit Cost Ext. Cost

Design-Expert 6.0 [Single license—for quantity discounts (3+ copies) or network licenses, call for a quote] $995.00

Upgrade to DX6 from DX5 Old Serial # required: $295.00

Upgrade to DX6 from DX4 or earlier   Old Serial # required: $395.00

DOE Simplified Book (Comes with a 180-day CD-ROM of Design-Ease 6 software) $39.95

Design-Ease 6.0 [Single license—for quantity discounts (3+ copies) or network licenses, call for a quote]                  $495.00
Shipping within the USA—Add $15.00 for each software package & $5.00 for each book.  All others, please call for a quote.

Total

Payment Information

Credit Card: Visa    MC Am. Express
Card Number Exp. Date
Name on Card (please print)
Authorized Signature
P.O. Number (North American orders only)
Bill To Address (if different from the ship to address)

Check enclosed,  Make payable and mail to:  Stat-Ease, Inc., 2021 E. Hennepin Ave., #191, Minneapolis, MN  55413

Ship To (if different from address label)
Name
Company
Address 1
Address 2
City, State, ZIP
Country


