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Figure 5.9 RESPONE MODELS: Definitions of Symbols

This Hgure simnmarizes the dénitionsof the ymbds in the @mnon STAT 231 rgponsemodds; ome erminology and

naation has keen dightly modified from that in the Gurse Notes— EPSderptesecuiprobale (or ‘randond) seleding.

Model 1:

Model 1a:

Model 1b:

Model 2;

Y=p+R, j=12..,n; RGO, 0); indgpendent; EPS

Y is a mndom vaialde whose dstributon represents the psdble valuesof the meauedreponsevariate

for the jth wnit in the sarple of n wits ®leded @uiprobaldy from the epandent ppuation,

if the ®leding and meauing processe were to be epeded werand eer

is a nodel parameer which represents he average of the meauredregpaonsevariateof the wits d the epondent puation.

is a mandom vaiale (called the resdual) whosedistibuion repreents the psdble differences from the stucturd

conpanent d the nodel, of the meauedvalue of he egponsevariatefor the jth wnit in the sarple of n wits ®lected

equiprobally from the epondent mpuation, if the leding and meauing processe were to be epeaed wverand oer

o the (probabilistic) standird deviation of the Gaissanmodd for the dstribution of the esdud, is a nodel parameer wtich
repreents thedaa) standird deviation of the meauwedreposevariateof the wits d the epondent ppuation; this daa)
standad ceviation @nd hence o) quantifiesthe variation of the meauedregponsevariateove the wits d the egpondent
popuation — & this variation increasesso des the epondent ppuation @daa) standard deviation @nd hence so deso).

Modd 1is wsdul for a Queston with adesaiptive apect invesigaied with a Banwhich invdvesequprobable sdeding

and acaibrated measting pocess

The Questdn wudly invdves the valesof 4 andor o.

O x

W=r+5+R, j=12..m; RUG(O,o0);, independent; EPS

wY is a andom vaatde whose dstribution represents the psdble valuesof thejth measwement d the eponsevariate
of a urit, if the meauing process vere to be epeaded aerand eeron this uit.

r is a nodel parameer which represents hetrue \alue of the egposevariateof the wit measvedm timesindgoendenly.

J is a nodel parameer (alled the biag whichrepreents heinaccuracyof the meauing pocess the valie of d
guantifiesthe inacaurecy o the meauing process — asnacauracy increaseg.e., & acaurecy decreases dincreases

R is a mndom vaiale (called the resdual) whosedistibuion represents the psdble differences from the stucturd
conponent d the nodel, of the valie of hejth meastement d the eponsevariateof the it measwedm times
independenly, if the meauing rocess vere to be epeded averand @eron this uiit.

o the (probabilistic) standrd deviation of the Gaissan modd for the dstribution of the lesdud, is a nodel parameer
(calkd the variahbility) whichrepresents heimprecsian of the meauing process ad desribes measung \ariation
if the meauing process vere to be epeded aerand @eron a uit; the value ofo quantifiesthe impredsion
of the meauring process — asmpredsion increaseg.e., & predsion decreaseso increases

Modd 1a is wsdul for a Queston invalving assesieg the inaccuracyandimprecsian of a neasting process wvith a

Plan whichinvolves meauing m tmesindegpendenly the egponsevariateof a urit whose tue value isknown

The Questdn wsudly invdves the valesof o ando.

If we take the eponsevariateasy =Y —r, the difference baween the measuredvalue and thetruevalue,
Y=0+R, j=12...m; RGO, 0); indgpendent; EPS
thus, Model 1a rewritten as Model I is equivalent to Model 1, except the stucturd component isd ingead d p.

Y =ui+Rj, i=12..,0 j=12..,n; R;UG(O,0); indeendent; EPS

Y, is a endom vaalde whose dstribution reresents the psible valuesof the meauedreponsevariate
for the jth wit in the sampleof n; units leded euiprobally from regpondent puation |,
if the ®leding and meauing processe were to be epeded werand aer
4 is a nodel parameer which repreents he aveage of the meauedregposevariatefor the wnits d regpandent puation .
R; is a mndom vaiale (called the resdual) whosedistibuion represents the psdble differences from the stucturd
conponent d the nodel, of the meauedvalue of he egpaonsevariatefor the jth unit in the samle of n units elected
equiprobally from repondent mpuation i, if the €leding and meauing rocesse were to be epeded aerand aet
o the (probabilistic) standrd deviation of the Gaissan modd for the dstribution of the lesdud, is a nodel parameer wtich
represents thedaad) standird deviation of the meauwedreponsevariateof the wits d ead of the g egpondent ppuations;
this daa) standard deviation @nd hence o) quantifies the variation of the meauedregponsevariateove the wits d each
of the q epondent @puations— as his variation increasesso es each (dad sandad deviation @nd hence so deso).
Modd 2 is usdul for a Qeeston with acawsatve apect invesigated wsinga Hanwithoutblocking a matding.
When g=2, the Questbn wsudly invdves the vale of he dfferenceu;—us.

(continued wvaled)
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Model 3:

Model 3a;

Model 4:

Yi =ity +R;, =12 j=12..,n; R;UG(O,0); independent; EPS
¥ is a nodel parameer Calledtheefictfor blodk j) whichrepresents the awurt by whichthe aveage of the

meastedregposevariateof the wnits in Hock j differs from the aerage of he meauedrepmsevariate
for the wnits d repondent mpuation i; the dfed for Hock j is assumedto be thesamewhen i=1and i=2.

Taking the eponsevariateasY =Y; —Y;;, the ntrgpar difference Model 3 leammes
Y=u,+R, j=12...,n; RUGO0); indpendent; EPS Model 3a § Model 1 with parameters y, anda;.

Y is a andom vaalde whose dstributon represents the psdble valuesof the diferencein the meauedreponse
variatefor the jth unit in the samle of n wits eleded euiprobally from the epondent ppuation when i=1 and i=2,
if the ®leding and meauing processe were to be epeded werand eer

Uy =y — Uy IS a nodel parameer which represents he difference beween the aveagesof the meauedregpaonsevariate
for the wnits d the epondent ppuation when i=1and i=2.

R =R;—-R;is a andom vaale (called tre resdual) whosedistibuton repreents the psile differencesfrom the stucturd compo-
nent o the nodel, of the dfferencein the meauedrepomsevariatefor the jth wnit in the sample of n wits sleded euiprobaly
from the epondent ppuation when i=1 and i=2, if the ®leding and meauing processes were to be epeaded wverand oer

g, the (probabilistic) standird deviation of the Gaissan modd for the dstribuion of the esdud R;, is a nodel parameer which re-
presentshe dad standrd deviation of the meaueddifferencein the valie of he egposevariateof the wits d the egpondent
popuation when i=1 and i=2; this @aa) standard deviation @nd hence o) quantifies the variation of the meaureddifference
in the eponsevariateove the wits d the egpondent mpuation when i=1 and i=2 — & this \anation increasesso esg;.

Modd 3 is usdul for a Qeeston with acausaive agpect invesigaed tsinga Hanwith blocking a matding.

The Questdn wsudly invdves the vale of he diferencey, = 1y — .

In comparative invesiigatirg usinga Hanwith Hocking a matding, thee ae two repondent puationscoregpaonding

to the wits availade for invesigating with the two valuesof the bcal variate when ugg Model 3, he déinitionsof the

synmbds bemme t@ cumberome unlesswe cerotethesetwo repondent puationsasonepopuation with i=1and i=2,

as n the ddinitionsof Y, 1y, R andg, above

Y=a+Bx-X)+R, j=12..,n; RUG(O,0); indgpendent; EPS

Y is a andom vaalde whose dstribution represents the psdble valuesof the meauedreponsevariate
for the jth wnit in the sarple of n wits ®leded @uiprobaldy from the epandent ppuation,
if the ®leding and meauing processe were to be epeded werand eer

a is a nodel parameer which repreents he aveage of y for the wnits d the epondent ppuation whose \alue of x is
X, thesampleaveage it can ke onvenent to hink of o as & ‘intercgot — the adinatke of the wint on the staight-line
modd for the relationshipbeween x and the seraje of y vhen x=X.

B, =a-pBXis anodel parameer wlich represents hey intereeptof the staight-line modd for the relationship
beween x and the seraye of y in he epondent wpuation; i.e, the adinate of tis draight line when x=0.

B, is a nodel pprameer wtich repreents he slgpe of the staight-line modd for the relationshipbeween x and

the arerage of y in he egpondent ppuation;

i.e,, the chage in he meauedavaage of y br wnit charge in x @erthe wits d the epondent mpuation.

is the valie of he eplandory variatex for the jth unit in the samle of n wnits leded euiprobally from the egpondent
. . . popuation.
is the aeraye \alue of he eplandory varatex overthe n wits d thesample

is a mndom vaale (called tre resdual) whosedistibution represents the psible differences from the stucturd
conpaonent d the nodel, of the meauedvalue of he egponsevariatefor the jth wnit in the sarple of n wits elected
equiprobally from the epondent mpuation, if the ®leding and meauing processes were to be epeded werand aer

o the (probabilistic) standrd deviation of the Gaissan modd for the dstribution of the lesdud, is a nodel parameer wtich
represents thedaad) standird deviation of the meauedreponsevariateof the wits d the epondent puation with value
x; for exdandory variatex; this data) sandard deviation @nd hence o) quantifies the variation of the meawedreponse
variateof the wits d the egpondent ppuation with value x for exgandory variatex — as his \ariation increasesso eso.

Modd 4 is usdul for a Qeeston with acawsatve agpect invesigaed with a Banin whichvaluesare availade for an
exgdandory varatex tha has a elationshipto the &erage of y ha can ke nodelled ty a graght line.

The Questdn wsudly invdves the vale of he $ope parameer B, and ®mdimes thentercet paameersa or 3,

of the nodel for the graight-line rdationshipbaween x and the geraye of y in he egpondent mpuation.

A XX

e Numbeing the Models(, 2 3, 4 is orly for convenencein this Fgure and daesnot carry overto the @urse Notes
® When uing the ddinitionsfrom this Fgure in a pecific Queston context, the geneic ‘reponsevariatéshauld be

redaced ly the elevantdesciption of the actual reponsevariatefor the Questbn @niext
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