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What is DOE?

What is DOE?

e Abbreviation (&%) of
Design of Experiments, 55251
Department of Energy, BEIRE
Department of Environment, IRIRE
More...

e afemale deer, &3

o FNBBRIMNESEETECHBIERE

W.M.Song 280 Tsing Hua Univ. BEKXE Design of Experiments (DOE) 2015.12.02 3/14



Do Re Mi DOE (EZ=ZE M)

e Doe adeer afemale deer

e Ray adrop of golden sun

e Me aname | call myself

e Faralonglong way to run

e Sew a needle pulling thread

e Laanote to follow Sew

e Teaadrink with jam and bread

e That will bring us back to Doe oh-oh-oh

e Q:Whatis “Doe"?
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Song: DOE ({2 £7)

Design of Experiments: DOE

e Design, Design, DOE,

e Factors, response, RIRFi R

e interaction, main effect

e Confound, alias, 2 ~&

e Block whatever you can block and
e Randomize what you can’t block
e Distinguish DOE and Regression

e Q:Listand explain “key words” in the above song

e A:Design, DOE, Factors, response, ISR B8 {%, interaction (22 G {EF), main
effect (EXFE), Confound (block-factor and non-block-factor &%), alias
(non-block-factor and non-block-factor j&/&), Block, Randomize
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Song of DOE

Purpose of DOE

To perform experiments to

e precisely estimate the effects of the factors on the response
(by Ronald A. Fisher)

e screening out unimportant factors (2 factorial design)

e find a set of “optimal” treatments (response surface
methodology)

e find a robust design (by Taguchi)
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Song of DOE

Common Terms in DOE

Experiment
e Factors: experimental variables (ex. fertilizer, land)

- Factors of interest: experimental variables (ex. fertilizer)
- Factors of not interest: land, blocking variable, refers to a
relatively homogeneous experimental unit

e Levels: condition of factor
e Treatments: combination of factors
e Run: each observation in the experiment

e Error: differences between the real observation and
expected value
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RS ES

e List factors, response, block,...
e How to assign fertilizers to lands?
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Examples

/] 52 Jill /28 iE E2 7 B

o 1D6FEFABRBIRTUBRENBEN, HEMNIOFTEHUE
STRVR AR,

o 1951 FEEIEAREN/NRMEBIERT , RARRIETCHNS
BIpEmE HPSESURERD, E&Q%Z%/J\EEHEF
(polio)

; R RpRT] 1k e e
o DT ERE: &%MJE BB SBNEREELRR
o NEOIREE: @3RN, GSIEBWULBEESELRE
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What is DOE? Song of DOE Examples Randomization

DS ER—
o BP IS ANESER, BEIEEBBS008ETT
e sponsored by ZEBI/\SZiMEE L E (National foundation for
Infantile Paralysis, NFIP), NFIP Z2E313E/)\Z MR AEAVARIZE
BUfR#RFETER (Franklin D. Roosevelt, 1882 1945) A I78) &=
B,
e Design:
(@ N_BEIHKE (—E=FMRTESESER) 210, NFIP
BERRIR, ABBREEN/ )\ ZBRET.
(b) BSERRARN _FHRNBLIHEE, 150 BEZEE
(FRI2#E)
(c) —FRAM=FRBE (1100 8) QIR FF5&m (IRHIHE)

o DREHER—EMINERKI? BOKRSTIRES?
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W52 E B DBRC S 5M M2 1R
st

e Block(B&5R): RIBAAZEHEM B E BN "BERELE"
&L

e Randomization (FE#1b): FE#& LB DECEEE 1, HPRE
BifgZEn, RHEESEREEENZEH

e DB, Double Blind (#58). RZEASRBEE TN ERERS
BZEE

e NFIPEREt—EH " 2EAI?
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Confound Randomization

Confounding

» &

o Q:FHEEZRE D BICTRATEE?
e A:Oneis factor and the other is block. “Confounding” means

that the effect of factors and blocks are mixed.
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Randomization

Randomization

e A wonderful location to dive! or not?
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Randomization

Randomization

e If the locations are randomly selected,the risk will
be much lower!
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