














































We plot the individ1W burn lICOreS against tnWment munber in Figure lll. Beee:use the data are discr=,
weaddjitter in the vertical direction. Ennrining titeresults,we lee tIWIt treetmentl2 lIIld 3 arepromising
and lookIlIIJCh betterthlIntiteexisting pro<:eIs performanee as givenby treetmcmt S. It ila bit wonisome,
butnot lNIprising giventhe run síse,eeewe didnot see ee FEoV(ICOreS from 1 ro 4) in tbe trmmcmt S
~

FIGURE10 B1lrn by treatmentp10t furburn robustnelS experiment wilh addedverticIIjitter.
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The teamWJed tverage burn as tbeperfotmanee measure for titefotmalllll81ysis Ind looked for proceIlS
Idtings that made the performance meBlIure lIS snu.1l1lS polIIlible. We CBII. think oftbill as reducing
variation in thehum seme .oom the idea1 lCOre ofzem. Fitting a fuIl modelwith ell polIIlib1e effects (four
mainand tbree two-way interactionJ) we get the Paretop10t oftlte effects :for titeaverqe hum scere in
Fipe 11. Note that in Fipe 11 the factor Iabels lIIbitrarily show only 1he first ofthe pain. oíaliase<!
effeets u given in Table~We lee tbat only faetor e (baek-pressure) hu a Iqe effect. In drawing 'Ibis
oonelusion the team I8sumcdthat titetbree-input interaction (ABD)aliased withe was neg1igt"ble.
CheekingTable.3. we lee that lowlevel oíback-pres5ure gives leSll bum on average Iban tbehigh level
and that the relll.1b1 appear betterIbanthebueline fin' tbe existing proceslII. The team decide<! In addrelIs
titebum defectprob1em by reducing the back-pressure ID 7S and leaving the other fixed inpuIII at their
original VJ1ues.
FIGURE11 Pamo plot ofinput effeets OIlllVeI'lge hum eccre,
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Wenecdto be earefuJ. drawing eonclusioDs from the experimemdesigned to lookfor a remedy.We WIIIlt
to lIe1m newsettiD¡s for oneor moreoflhe aperimental :IiIcton that result8 in better performance lhm
we N.W in thebeseline. Weare not simply lookingfor a sigrritkamIy 1Irge effect in the experimento If
othersettinp had beenverypoor. thena faetor might be sigrritkant evenirboth 1eveIs llil..ut in a plOCess
that is worse lhm the cueent pro<:e8S settings. Thebueline result8 again providethe appíoptiabil
eomparison. WeeouId teve addedthehorimntoJ liDes showing!bebBseline FEoV :IiIrbum to Figureli!.
thoqh here it dOCllI not heIp mueh lvsn"c the oulput hu only four possib1e values.
Suppose that fue lelIm had beenab1e to idenl:ify \he dominant cause ofbum that lIct8in \he plll'l-to-part
fami1y. Then, ifthat cause eouldbe eanlrolled inmexperiment, butnoteasilyin !beregu1uproeess, it
wouldlIlllkesenseto use • delleDsitiZldion ralherthm. robustness experiment (Steiner andMaeKay
~ Steiner , S. H. • MacKay• Jt J. (2005 ). Statf.JtIcoJ &gt1Ieerl1Ig: .4." .4.lgurit1urJfOr Reduct1Ig
Varlatio" In MMuj'acturlIIg Procema Mitwaukee.WI: ASQ Quality Pre8s •

yiew a11 I"fa:"II'X'1). The goal oíthe desensitization ~eriment is \he same lIS in \he robustness
experiment, namely, we want to IICC whether clIanging \he levd oíoneor more fixed iIJpulll canmakefue
pnx:eu 1eu sensitive to variation in !be dominant cause. nowever, witha desensitization expedment lhe
teamwoulddeliberatdy mani:pulate both ofthe domi¡wrt ellIISe(s) md the c.ndid..... fixediJIputs. In this
WIIY, with fuedesensitization expcriment, we obserw the variation due to the dominant cause aeting
explieitIy rather 1banimplicitly lIS withthe robustness cxpeliment. This will make findinS abetter
pnx:eu (ironeexists) easiermd more reliab1e because weno longer lmve to rely on the&ve repeats to
providea measure oíthe proeea variability. At a sidepoint, note that lmowledp oítbe domi¡wrt cause
mayalto have wggested otber(bctter)ehoices for the experimental :IiIcton (fixediIJpulll) Iban given in
the examp1e. For furtber eomparison ofrobustnes llId. desensitization experimCllIIIlICC Asilabijlllli et al.
(2alil3. Asilabijlllli, H., Steiner, S. H.. MacKay. Jt J. (2010). bducing Variationin mExirrting
Prol:eu WJth Robust Parameter Design •QIuúIIy EngJ1Ieerlng , 22 : 30 - 4j .
!JAyIgr 4; Fgpcil OpIjwiJ
YiCWaJ1 1e tlelC"ccl).
To finish thepmject, theU,llID c:ondw:ted a va1idation investigation with the llCW procelll!l settingJI. They
produced300 parIII over• DUIIlber oíhourB and meuured both the ClO8sbar dimension Illld the hum
defect tcore. The 8tandard devilrtion ofthe CI'08IIblll' dimension wu 0.23thouandonly two partaWlml

....apped. fur the hum~ TheteamI'W'""II'eIMkd the newsettinp for diebaek-pressure md the
targetblP'rel tempe1atllni that resulted frominvestigating 1be two problems.
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