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Sagata® DOE Toolset

Overview

2-way Interaction Plot
Design of experiments (DOE) methods

help improve products and processes. 0.8 1
Experimenters perform specially planned 07 | o Cold
tests, analyze results, and improve 06
systems. HO
@ 0.5
* Using fractional factorial, it is possible § ,, k2:Hot
to prove which settings improve é 0.3
quality and reduce cost. 0.9 k2:Cold
¢ Through response surface methods
(RSM) it is possible to thoroughly 0 |
optimize addressing interactions. k1:Low k1:High

This brochure overviews many of the
functions of Sagata® DOE Toolset:

® Working with Data
Fractional Factorials

Response Surface Methods
Regression

Help & Support

¢ Standard vs. Pro Versions.
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For additional information,
see www.sagata.com or contact us
at info@sagata.com.

System Requirements:
Microsoft® excel 2000/2003 or higher
Windows® 2000/XP or higher
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Sagata® DOE Toolset

Familiarity of
Microsoft® Excel
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Fully functional
Excel spreadsheet

Import, Export, and Save As...
options permit easy transfer of data
and results between Sagata
software and Microsoft® Excel.

Copy and Paste enable portability
to all Windows-based programs.

Working with Data

DOE users include thousands of
engineers, marketers, and scientists who
apply DOE to predict how their actions
will affect business outcomes.

Generally speaking, these professionals:
(1) Have limited time to learn new software
(2) Need enough power to get the job done.

Comfortis the reason we utilize the
Microsoft® Excel spreadsheet interface.
That way, most users already know how
to use their favorite Excel features.

POWET derives from our features not
found in current DOE packages. Our
users tell us they need these to get the
job done.

Unlque include interactive plots to
identify important factors in screening
experiments, 3D Plot Engine, Prediction
Engine, qualitative or categorical inputs
in DOE and Regression, stepwise
variable selection using PRESS cross-
validation, and EIMSE optimal designs
with fewer runs than standard arrays.
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Fractional Factorials

Planning

Fractional Factorial DOE < Custom Data Description permits
Input Factors the experimental plan to be
Mumber of Factors |7 [ ] generated in engineering units
[raka Description Cuskom... w famlllal’ tO evel’yone.

: : -_Help . .
ROk Clnactive <« DOE Type options offer alternatives
Objective | DOE Type |Resolbion L\ for a variety of budgets. Regular
and Plackett-Burman designs have
Mumber of Runs .
e o i o B many different numbers of runs and
e T adjustable numbers of center points.
: vThe Data Description dialog
Total Murber of Runs |
captures data about factors and
Output _ — levels
Qutput Options :.SF‘?.'T'E'E[E'. |

) Qutput Range

(2] Mew Workshest :Fractmltl | Factor  Mame Tvpe Summary | & Constraints
| = |
Categorical = ; ,
Status | & JEloer delay. - = egor?ca Eﬂholur.s, 1.2_ e | Categorical [
E _Temp. at priming _Categc-ncal ™ Low;High;L=2; | Level 1 G hotre
| i I+ 300;380;L=ri0; ’ [
| . _O\.fen ten.wp. _Cnntmugus ;—:-jSD,D’SSDJL. oy | | i Level 2 12 hours |
D Primer thickness Categorical ™ Thick; Medium;L=2 || |
| E | Chamber humidity |Categorical = Ambient;a0;L=2; il | |
| F | Shat size |Categorical = minus; plus;L=2; . s |
| ] Exkra oven kirme: Continuous ED;IS;L=no; |

DOE Matrix

L
e

QK

Cancel

Help

DOE Matrix is output using a standard spreadsheet format.
DOE Output

Generated using Sagata Ltd. software (www. sagata. com)

1

c.culm|-q|cn a5} b|w|m| —

2
3
4

A B = 0 E F ]
Run order” Stef order” Floor delsy, Temp. at £ Oven temg Primer thic Chamber ! Shot size Extra oven Y
7 0 hours  High 380 Thick Armnbient  plus 0
8 12 hours  High 380 Medium a0 plus 15
412 hours  High 300 Mediurn  Ambient  minus 0
10 hours  Low 300 Medium a0 plus 0

8.6
1.7
g.8




s

Fractional Factorials

Main Effects
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A Main Effects Plots show predictions of
the fitted model with each factor varied Pareto Diagram
and the others averaged over.

Pareto Diagram output clarifies which
factors are significantly driving changes
in the output response being measured.

Half Normal Probability Plot of Effects
25 - - - - - - -
0 08 1 15 2 25
Absolute Effect
2 4
g
2157 e < Half Normal and Normal Probability
'ZE | + 8 Plots permit subjective evaluation of
;—g * which effects are significant.
054 >
L < ANOVA output (not shown) permits lack
D r r r r \ . . . .
0 05 1 e 2 o of fit checking and hypothesis testing.
Absolute Effect
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Fractional Factorials

Advanced Features

Objective/DOE Type options permit
custom selection of the extent of effect
confounding familiar to advanced
users.

Effect p-values are a unique feature
that is based on the well-known
“‘Lenth’s Method”. They provide
significance information analogous to
standard regression p-values.

|

Effects

Term  Fifect  Cosfficienl pvaiue
const -0.50

Factor 1 1.50 1.50 0.41
Factar 2 1.00 1.00 0.56
Factor 3 0.00 0.00 1.00
Factor 4 0.00 0.00 1.00
Factor 5 -1.00 -1.00 0.56
Factor B 11.50 11.50 0.01
Factor 7 1.50 0.10 0.41

Mote: p-values are calculated based on Lenth's ME value

Power Rate tables provide information
about effect detection probability
estimates before experimentation.
These estimates provide an indication
whether the planned runs meet the
experimenters criteria.

Alias Table shows which effects are
indistinguishable from one another.

Half-Nermal
Method

Lenth ME | =]

Fractional Factorial DOE

Inpuk Factors

Mumber of Fackars 7 w
Daka Descripkion Standard v
DOE Objective

Objective [ DOE Type | Resolution Iv b

Resolution III

Murmber af Runs

Resolution ¥ Y+
Mumber of Mew Runs | Full Factorial
Plackett-Burman

Centet Poinks 0

Method options in
the interactive output
permit the users to

|

Lenth ME

Lenth SME
i Dong ME
exp!ore altlernatlve pona e
testing techniques. t-tesst ME
t-tesk SME

Power at'0.05 Type 1 Error Rate

Tern Y172 stddew 1 stddev | 2 stddev

A 0.10 0.24 0.yo
B 0.10 024 0.70
C 0.10 0.24 0.vo
D 0.10 024 0.70
E 0.10 0.24 0.vo
F 0.10 0.24 0.yo
5 0.10 0.24 0.vo

Alias Table

Alias groups of primary interest

| = ABCE = ABFG = ACDG = ADEF = BCDF = BDE
A=BCE =BFG = CDG = DEF = ABCDF = ABDEG
B=ACE=AFG=CDF = DEG = ABCDG = ABDEF
C = ABE = ADG = BDF = EFG = ABCFG = ACDEF
D= ACG = AEF = BCF = BEG = ABCDE = ABDFG
E=ABC=ADF = BDG = CFG = ABEFG = ACDEC
F=ABG = ADE = BCD = CEG = ABCEF = ACDFG
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Response Surface

Planning
Response Surface DOE options include
Central Composite Designs, Box-Behnken
Designs, and EIMSE Designs giving a wide Help
variety of number of experimental runs ereral Fackorial DOE. . o . B I U ===

versus accuracy trade-offs. Fartorial DOE p

Factorial Data Analysis, .,

V¥ Central CompOSite DOE Options include Response Surface DOE

various typeS of fractionation oﬂ‘ering Response Surface Analysis, .. Box-Behnken Designs. ..
additional options. Also, by adjusting the  cptians... EIMSE Designs. .
custom alpha level, specific level settings Tukorials i’ ’

of interest can be selected.

Central Composite DOE

Mumber of Fackors | B -| ;
.
CCD Type I Full Factorial-based v_|
| -
Awial Walue (Alpha) | Custorn, ., "".| Edit...
o
Data Description EStandard bl
Center Poinks | = |
Tokal Mumber of Runs | |

Cugkpuk -
S : : Custom Alpha l'>_<|
Qukput Options I Skandard ~'_| —

1]

OouputRangs | ||:| ©Rotatable | e |
(%) Mew Worksheet | Central Composite | () on Face | |
i
|

| Help |

'-‘:} Cuskam

Skatus
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Response Surface

Analysis

DOE Analysis

DOE Analysis permits

Input the user to fit response
#-Factars Y¥-Response f d | p d

Dota Ranges | ira Camposkeicsie2s ] | Central Composteets [[] _Slf[r acet thmo e; an
= = = interpre € results usin

DataHave  Header Row v %Header Foy b p . . g
z =t — many innovative features.

[ata Description

¥ Data Type f_t-on"t.inuous B

Madzling - . Customize Output Data

[ weights ; D

Results
Regression Model | 2nd Crrder | Regressian Equation AN Term Significance

: o s Cancel

- ) r 7 Biasic Statistics Tahle OF Coefficients

Fit Mekric Least Squares M .

S| il
Interactive Features

Cubpuk

T — 3D Plot Engine Prediction Engine

Oukbput Options | |
e I ] Plat:
{2 Oukput Range |:| i
i : Normal Residuals Pseddo Main Effects

(& Mew workshest | DOE Analysis Predictions  Responees

= Residuals vs, =}
arus [

| Predictions vs. | |
| Responses vs. &

Run Order  Factors
] ]
0 [ 0
uj O

specialized Infarmation

[ Iy [ predictions/Residuals

Prediction Engine {for Y}
Prediction’ 5.428103
Eror 0799135

B Varlable  Low High " Fied

: Factor 1 -1.70448 B.7044582 3
Factor2 0613725 1233627 7

4 Factord  -5.38627 B.385275 2

Response 1

A Prediction Engine generates predictions
based on the model for values that the

6.39 user can change.

4 3D Plot Engine shows the model

Factor 3 predictions and permits

interactive real-time selection

of the axis factors.

[iu)
-
=)

-5.39

3.90

Factor 1

e
M~
[Nn}
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Response Surface
> Advanced Features

experimental array options with far
fewer runs than standard response o :
. rumbet of Fackors g L%
surface designs. =
DOE Size 'Sl 3-Level v
¥ 2D Projection Plots help advance S Full 3-Level
. Data Description Full S-Lewvel
users study the properties of the array  |small 3-Level
they are considering before costly Added Center Points
investments in experimentation. e e

2D Projection Plot ¥V Criteria Evaluation data help the user
3 b | | . | | .
;’f‘”abfe Low 1 Figh 1 FF’ ot ff"e assess whether the experimental array
- l}{e . . . .
W2 1 11% Aiis being considered is likely to foster the
3 1 1iFixed desired level of prediction accuracy.
¥4 1 1{Fixed
¥ 1 107 Axis | =]
# Ais
o Criteria Evaluation
[E1=] - 3
X3vs. Criterion  Value
Bias (std) 3.35
1.5 9

Yariance [: 0.91
EIMSE (st 4.28
* 1 ¢ * D-optirnalit 0.00
D-efficienc 0.1

* * 0.5 *
9 +—3 . N . V Least Absolute Deviation (LAD)
e I options permit the fitting of response
* + 05+ +*

surface models in a way that can
. 44 . . mitigate the effects of any outliers or
untrustworthy observations.

Least Squares W
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Sagata® DOE Toolset

Regression

< Interactive environment
permits automatic model

Caonsider terrns Watch statistic generation guided by
through order; T = intuition
I Rz v Cancel .
i = 0,419245
< Autogeneration of up to
Available Termns Selected Terms .
T t third order terms that can
JFactar A cans
w5:Factor 5 = wZ2:Factor 2 be added or removed by
w1z x3:Factor 3 :
422 w4 Fackar 4 mouse selection.
w32 = HEFAG
ne2 w3
153 < Categorical Factors are
n1*uz = Auk .
ok — seamlessly  integrated,
n1%ud .
) v e.g., K1: Factor 3.
T ) many types of information
to support modeling.
R w
Rz
e
Stepwise Regression E; ;rd;dict
3 2 R
Alpha to Enter: ':' 15 | EEEI?LSSE]I,I'SSE{LHD}
| : Stepwise, . w LAD: B2
Alpha bo Remove: . Steswise oG MFair: R
! M
0 = Alpha to Enter <= alpha to Remove <=1 .
Min PRESS
A Stepwise Regression permits A Min PRESS automodeling gives the

ease of an automatic model search
with the comfort of knowing derived
models are supported by cross-
validation

automatic model generation. Options
include forward, backward, and
standard searches.
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Sagata® DOE Toolset

<= =
Hide Back Print  Options

Contents Index | Search

2] ‘welcome to Sagata software
| @ Basics
| @ Regression
] [E] Dezign of Expenments [DOE]

&

m =

RIICOE Overview
i] Typical DOE Toolzet Seszion
7] Factorial DOE
7] Factorial DOE » Regular Fractional Factarials
7] Factorial DOE » Plackett-Buman Designs
7] Factorial DOE » Full Factorials
7] Factorial D ata Analysis
7] Rezponze Surface DOE
i] Rezponze Surface DOE » Box-Behnken Designz
i] Rezponze Surface DOE » Central Compozite Desig
i] Rezponze Surface DOE » EIMSE Dezigns
i] Rezponze Surface Analysiz
7] Interactive 30 Plat Engine
7] DOE Tutarials
7] DOE Troubleshooting FAGS

& @ Customer Service

43 Website - v, sagata. com

A Updates, FAQs, and Contact
information on the website:
www.sagata.com

Help & Support

E? DOE Help

i L, DOE - Overview
L' contents

DOE> | A Software Help includes

: contents, index, and a search
Design of . o )
authoritatil ~ facility. Each topic is explained
systems ¢ simply and concisely.
For examy
and/or ven . )
can be fol ¢ Topics range from detailed

walkthroughs of how to use
In applying  goftware features to the
systemat: technical basis f lvsis of
oanbaiakd ec. nical basis for analysis o
Afterthed  variance (ANOVA).
discover w
differences . .
features p ° Tytorlals are |r_1cluded fgr
investigatd ~ simple regression, multiple
combinatil  regression, custom modeling,
optimizatig . .
and categorical variables.

v Comments interpret cells in in the output
providing both technical formulas and
intuitive explanations.

In brief:

P|F-statistic. f is the ratio of MSR to MSE. High valugs imply that ywaour

ANOVA

of 55 NS “F N
Regressior 3 0.51 017 4.20
Residuals” 22 0.88 0.04
Total 25 1.39

Coefficient Estimates

model is useful. See alzo p-value.

Beware:
Most statistics (and F-statistic is one of them) are calculasted based on
idealistic azsumptions about your data origins.
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Sagata®

Product Matrix

Precision Checker is a proprietary
technique to avoid misleading model
fits from poor data.

Interactive Model Generation lets the

user test alternative models and apply Fea’[ure

stepwise regression.

3D Plot Engine permits interactive
visualization of the fitted model.
Prediction Engine lets the user
explore “what if” predictions based on
their fitted model.

MinPress is a stepwise method to
maximize the a cross-validation statistic
PRESS.

Data Weighting lets the user insert
information about the trustworthiness
of certain data.

Efficient Data Processing uses our
fastest C++ code for automatic model
generation.

Fit Metrics: Robust Regression lets
the user derive coefficients that are less
likely to be influenced by outliers or
small amounts of untrustworthy data.
Qualitative/Categorical Factors are
independent variables that take on
non-numerical values.

Regular Fractional Factorials and
Plackett-Burman Designs help users
perform few test runs and study many
factor simultaneously.

Analysis of Factorial Designs permits
testing many factors simultaneously for
significance.

Sagata Regression

Sagata Regression
Professional

Standard

Microsoft® Excel Interface

Precision Checker

Interactive Model Generation

3D Plot Engine

Prediction Engine

SN

Efficient Data Processing

Data Weighting

Min PRESS Stepwise

Fit Metrics: Robust Regression

Qualitative/Categorical Factors

Design of experiments (DOE)

DOE: Regular Fractional Factorials

DOE: Plackett-Burman Designs

Analysis of Factorial Designs

DOE: Central Composite Designs

DOE: Box-Behnken

DOE: Small Response Surface EIMSE

DOE: Large Response Surface EIMSE

Analysis of Response Surface Data

* Comment: with the release of Sagata DOE Toolset Pro the current DOE
Toolset features will be the core of Sagata DOE Toolset Standard.

A Central Composite and Box-Behnken Designs
help users study factors thoroughly including
interactions and diminishing returns.

A EIMSE Designs help users study the factors
thoroughly for a variety of numbers of runs.

A Analysis of Response Surface Data give
many options for thoroughly studying factor
effects and optimization.




