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Assignment 8 Outline Solution

Fom the n=10 dbseva- Calcium Analysis Calibration Data
tions (x;, y;) given in the y

staement ¢ the queston,
we find the éllowing:

SX;=232.5
X =697.5; 35+
2y, =229
SY?=6796.66
Xy, = 6,884.65

X =23.25,

y=22.9;

SSy =1560.4,

SS =1568.625,

S§ =1,552.56;
hencethe estimatksof g,
(the dope) and g, (the in-

tercept) of the egeson
of ¥ onX are:

b, = 0994 B6 554,
b, =—-0.228 089 888,
so he gudion of he
straght-linemodd is: ,
ey = —0.281+0.9948x 04<”

The caterdiagam d the 0 5 10 15 20 25 30 35 40
the calciumanaysis alibraion Actual calcium content
daa, with the esimated eges®n of ¥ onX sypeimposel on t, is hiovn dove a the ight.
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The ANOVA tale for thesedda is:
SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO
Modd _ bSSy = 1,%2.28 2734 | 1 | MSM = 1,5%62.28 2734 | MSM _ MSM [j3a 3557
Edimaed esdud SSE = 0.341 87266 | 8 MSE = 004273408 | MSE 52
Total S§ = 1,5%52.56 9 €= 172500 | = -

Alsq the odficientof deteminaion, correlatbn mdficientand esiate d o for thesedaa ae:
rz=0.999 77980l r = 0999 889 894, 0 = VMSE = 0.206 722 2334.

Three médters provide an asessient d how wel the staight-line regresgon modd fits the d&a:

o Visud ingection of the gater diagiam with the esimated eges#on of ¥ onX sypaimposel on it sows he
pantslie vay close b the Ine— the aly esimated esdud tha is not vay smdl is tha of the seenthpant;
- the points gpea to be sdtered wihoutobvious mtten on othsides d the Ing
- thele dbes ot gpea to be ay s/siemdic chamge in he magniude d the edmaed esduds with increas-

ing valuesof x, whichis congstent with the assumption of @ngant o.

e The F-ratio (36,323 is extremdy high and © provides \ery highly statisticall significantevidenceagang the
hypothess 3, = 0, indicding a neanngful regessn.

® The value of he odficientof deteminaion $iows tha well ova 99.9% d the vaiation of he ys abaut their
avaage has leen acoourted for ty the edmaed eges#n of ¥ onX.

Thesecondgderaionsall show the staight-line modd is an excdlentfit to thesedda.

We want a $% onfidene intewal (Cl) for the intereept 5,, represening the average of the eponsevariate¥ when
the repandent ¢r gudy) popuation, goecified by the explanaory variate X, is an &tud calcium contentof zeo.
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We have 0=02067222394, b,=-0.28089888 Pr[-2.30600< t;< 2.30600 = 0.95,

. ~ /X 1 - ~/2328 1 .
so hat: a/g +3 = 0/1’ St a5 £10137 840 355;
hencea %% Q for 3, is: -0.228 089 888+ 0.317 &9 8 = (—0.545 A9 46, 0.089 B9 970
or abaut (-0.55, Q09 unis.

Beaug zro lieswithin this 5% d, the d#a ae cadstent, at the 3% levd, with the hypothsis 5,=0; i.e, it seems
that the egpondent ¢r gudy) popuation reges®n of ¥ onX canbe ondderedto pass hrouch the aigin.

We want a 9% canfidence interval (CI) for the meany, (x; = 2325) repreening «¥. (X;), the epondent ¢r sudy)
popuation reges#on average cakium contentgivenby the rew procedire when the atud calcium contentis sped-
fied by explangory vaiiate X; = 23.25 wnits

Wehave  0=02067222334, [,(x=2325) = y(=X)=y=22.9  Pr[-185955< t;< 185954 = 0.90,

, ~/(%=%X)° 1 - 5/(2325-2329° 1 .
so hat; 0, s *h % sexs * 10 0.065 37 31,

hencea 0% Q for u (X, =232 is: 2.9+ 012156121 = (2278438 B, 23021 561 2)
or ebaut (22.8 23.0) unis.

From the n=8 doseva- Growth of Algae Cells D&
tions (x;, ) given in the y
stagement ¢ the questdn, 6]
we find the éllowing:
¥X; = 36,

X =204

Yy, = 38358,

TY? =1890325

XY, = 187.5;

X =45

¥V = 479 475

SSy = 14.549,

SS& =42,

SS = 5115 4795;
hencethe estmakesof g,
(the dope) and S, (the in-
tercept) of the egesion
of ¥onX are:

b,=0.346 404 762,

b, = 3235 928 57, 1
so he eudion of he

straght-line modd is:

wy = 3236+ 0.3464x 0 -
The aterdiagam d 0 1 2 3 ' 5 6 7 '8

4
the gowth of dgae cells data Day
with the esimaed eges#on of ¥ onX sypaimposal on t, is $rovn dove d the ight.

n——m0 —+0 M3C—O< —+0 ST —~+—"WQor
w
1

The ANOVA talde for thesedda is:
SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO

Modd b,SSy = 5.039 842 88 MSM = 5,039 842 881 MSM _ MSM [J39g79
Edimaed esdud SSE = 0.075 636 a9 6 MSE = 0.012606 103 I3 MSE g

Total S§ = 5115479 5 7 (£ =073078278 | = -

A
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[[NSTRUCTOR'S VERSION — NOT TO BE GIVEN TO STUDENTS]
University of Waterl®m STAT 221 —WH. Chery
Assignmert 8 Outline Solution ortinued 2)
A8 —2 (b) Alsq the odficientof detemingion, the orrelatbn odficientand the eghate d o are:
(cort) r = 098 214 B8, r= 0992 579 58, 5 = VVSE = 0112 276 D40,
(© Threemadters provide an asessient d how wel the staight-line regres®n modd fits the d&a:
e Visud ingection of the gater diagam with the esimated eges#on of ¥ onX sypeaimposel on t shows he
pants geerdly lie dose to he Ine (the fourth pant hasthe estimaed esdud of largestmagnitude;
- the points gpea to be sdtered wihout obvious mtten on othsides @ the Ing
- thele does ot gopea to be ay g/siemdic chame in he magniude d the esmaed esduds with increas-
ing valuesof x, whichis consstent with the assumption of @ngant a.
e TheF-ratio (400 is veryhigh and © provides lighly statisticaly sgnificantevidenceagang the lypothess 5,=0,
indicatig a neanngful regessn.
e The value of he odficientof deteminaion $ows ha about 98%2% d the vaiation of he ys abaut their
avaage has keen acoourted for ty the edmaed eges#on of ¥ onX.
Thesecondderaionsall show the staight-line modd is a vay goodfit to the daa.
) o ¥onX.

d) We want a 9% onfidene inteval (Cl) for 8, repreening the slgpe of the epondent ¢r gudy) popUatlon reges-
We have = 0112 276 040, b, =0.346 404 762, R[-370743 < t, < 370743] = 0.99,
so hat: )t = a/— 00017324 024;

hencea 9% A for Biis: 0346 404 762 + 0.064 2301215 = (0.282 174 64, Q410 634 883
or ébaut (0.282, 0411) units.

(e) Thelabds we dtach to the dgs @n make no Lindameral differenceto the nture d the eges®on; numbering
the days O, 1....,7 inseadof 1, 2, ....,8 would leare he esmae d the slope wnchargedbut would dter the
estmae d theintereept(to about3.323.

A8-3 (@ Fom the n=9 diseva- Steel Bolt Shearing Srength Data
tions (x;, y) givenin the X
staement ¢ the queston, 400
we find the éllowing:
ZX] = 61
X = 54375 350
Ty, = 1494,
2 — .

Zyy = 3.8, 300
XY, =1,29325;

. S
X = 06, g 250
y =166; a
SSy =29725, n
SS =143, Y 2001
SS =63,%4; t
hencetheestmaesof g,  § 5.
(the sope) and B, (the in- ?
tercgpt) of the eges- h
sin o ¥ onX are: 100
b, = 20678 6087,
b, = 28144 927 54,
so he gudion of he 50
straght-line modd is: -7
wy = 28145+ 20678x.

. 0 T T T T T T T T T T T X

The $aterd|a_glam dthe 0 s Ya 3s Y s 3a Is 1 s M. Bl 12
steébolt sheaing srergthdaa, Bolt diamete (inche3

20050420
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with the estimaed eges#on of ¥ onX sypeaimposal on t, is srowvn & the bwerright overkeaf

The ANOVA tale for thesedda is:
SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO
Modd b,SSy = 61466130 43 1 | MSM = 61466130 43 MSM _ MSM [J546 08
Edimaed esdud SSE = 2,087.86957| 7 MSE = 298267 08074| MSE 52 '
Total SS = 63554 8 (€ = 794425) | -
Alsq the odficientof detemindion, correlaton odficientand esinae d o for thesedda ae:
r2= 0967 148 @, r= 0983 436 882, 0 = VMSE =17.270 40 555.
Three maters provide an asessient & how wel the staight-line regresson modd fits the dea:

e Visud ingection of the sater diagiam with the esimated eges#n of ¥ onX sypeaimposel on t shows he
pants gerrdly lie dose to he Ing dthouch the estnated esduds ae d noticebly greder magniude br the
threelargest lts diameers of sven-dghths of an hch and geden);

- the points gpea to be ateied wihoutobvious matten on tothsides d the Ing;
- althoudh it is three consecuive pants that have larger esimaed esduds, this might reasnally ocaur by
chancen as few & 9 points, ® we ae rot uinduly concerred daout the assumption of @ngant o

e The F-ratio (206 is very high and © provides lighly statisticaly sgnificantevidenceagang the lypothess
£, =0, indicaing a meanngful regeson

e The value of he odficient of deteminaion $ows hée nealy 97% d the vaiation of he ys abaut their
avaage has leen acoourted for ty the edmaed eges#n of ¥ onX.

Thesecondderationsall show the staight-line modd is a godd fit to the déa.

We want to cary out a test d significan@ for the intercept 3,, repre®ning the average of the egpaonsevariate ¥
when the epondent ¢r gudy) popuation, specified by the eplanaory variate X, is bolts with diameter zero.

We tave  5=17.270 40 55, b, = 28144 97 54, Bo=ho ¢ .
i s'U.(B)
o~ —_~/X 1 -2/08 .1
thert $d®,) = ?/ssk +1= q/l 8+ 1 01196 36674,
so ha, underH: 8, = 0, the valie of he dsaepacy measte is: % 02,83 55 47

and heP-valie is: Pi|t;| > 2.813 B = 2x Prt, > 2.8.3 55 El2x 0,020 087 835-10.040 176 £10.040.
Hene on e ass of a tvo-sidedt-test the lypothess 3, =0 is marginally rejectedat the 3% leve (P £10.040);
thus, the da rovide marginally statistically sgnificantevidencethe intercet d the eges#n of ¥ onX is not zero.
Alterratively, as in Queston A8 —1(d), we @n gproach this natterusng a $% mnfidene intewal (Cl) for 3,.
We have 0 =17.270 40 555, b, = 28144 927 54 Pr[-2.36462< t, < 2.36462 = 0.95;

hencea %% QA for G, is: 28144 927 54+ 26.45 B2 72 = (1669 774 82, 54620 080 25

or sbaut (L67 54.6) unis
Beaue zo liesjustoutside this B% d, the déa provide marginally satistically sgnificantevidenceagang the
hypothisis 5,=0; i.e, the egeson modd for the relatonshipbeween ¥ and X doesnot appea to havezero
ieeeeeq [as ve previoudy conduded fom the équivalenj test & significane].

We want a $% confidence (CI) interval for the meanu, (x; = 1) rerening ¥ (%;), the epondent ¢r sudy) pop-

ulation reges®on awerage sheaing grergth of bolts with diameer pecified by explanaory varate X; = /4 inches
We have 0=19.270 40 %5, A,(x=1¥) = 286623 B84  Pr[-2.36462< t;< 2.3646% = 0.95,

sotat /%X 41 =5/05-08 1 Dio1gss 46
SS n 14375 9
hencea %% QA for w4 (x =14) is: 286.623 B84 + 24084 9438 = (262.38 2746 3107081022
or abaut (262.5 3107) unis.

We want a %% predction intenval (PI) for the rancom vaiable Y(x; =1%) reprening «¥,(X;), the epondent
(or study) popuation reges®n sheaing srergth of an equiprobally-selectedindvidual bdt with diameer $eci-
fied by explanaory vaiate X; =¥ inches

(continued)
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?8 —;i (f) We have 0=17.270 40 %5, i,(x;=1v) = 286623 B84  Pr[-2.36462< t;< 2.3646} = 0,95,
cort.

—v)2 A7
so hat; o (ij SKX) + % +1=0 (lfT;éG)Z + % +1 E120.050 24a0;

hencea %% R for Y(x, =1) is: 286623 B84+ 47411 00 7 => (239211 B82, 334034 388%
or ebaut (2392, 334.0 unis

(9) The ®lution of the BONUS part of questbn A8 - 3is gven at he end bthis lution, Satring a1 page012h.

A8-4 (@) Fom the n=8 diseva- Family Expenditure and City Size Dda
tions (x;, y) given in the y
staement ¢ the questdn,
we find the dllowing:

>X; = 900,

> X2 = 126,550,
>y, =638

Sy? = 51,236,
TXY, = 74445

X=125

y = 7975

SSy= 2,67,

S& = 25,300,

SS = 3555

hencethe estmakesof g,
(the dope) and 3, (the in-

tercept) of the egesion
of ¥onX are:

b, = 0106 533 5968,
b,= 67877 40 3,
so he gudion of he 10
straght-linemodd is:

ey = 67.88+ 01055x 0 . . . . . . . ey
The saterdiagam d the 0 25 50 75 100 125 150 175 200

famiy expendture and dty City population (000s)
size catg with the esimated eges$on of ¥ onX syeaimposal on t, is $rowvn adove d the ight.

100

90+

80+

70+ -

60

304

OO00O&¥ S— MO—C—~—Q3POTXD <—— 30Tl

204

(b The ANOVA tale for thesedaa is:

SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO
Modd b,SSy = 2817747036 | 1 | MSM = 281774 7036 MSM _ MSM [],, g3
Edimaed esdud SSE = 737252964 | 6 MSE = 12287549407 | MSE 52
Total SS = 3555 7 (€= 507%74 | = -

Alsq the odficientof detemindion, correlaton odficientand esinae d o for theseddaa ae:
rz2= 0792 a5 20, r= 0890 289 39 0 = VMSE = 3505 360 0966.

(© Threemadters provide an asessient d how wel the staight-line regres®n modd fits the d&a:
e Visud ingection of the sater diagiam with the esimated eges#n of ¥ onX sypeaimposeal on it sows he
pants geerdly lie fairly dose to e ine (the first pant hasthe esimated esdud of largestmagnitude);
- the points ppea to be sdtered m both sides d the Ine but trere may ke apatern in the valiesof the
estmated esduds;

- thele dbes ot gpea to be ay g/semdic chamge in he magniude d the edmaed esduds with increas-

20050420 (continued weled)
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ing valuesof x, whichis cnsstent with the assumption of @ngant o.
e TheF-ratio (23 is high and © provides shtisticaly sgnificantevidenceagang the typothess 8, =0, indicding
a meanngful regesfon
e The value of he odficient of deteminaion ows tha just awer 7% of the vaiation of he ys ebaut their
avaage has leen acoourted for ty the edmaed eges#n of ¥ onX.

Thesecondderationsall show the staght-line modd is afair fit to the dda; however the mtten in the valiesof the
esimaed esduds suggestsanextendon of the staight-line modd (eg., acukic pdynomial) would be abeter fit.

We want apant estmae d each of the random waabes Y(x; =125) and Y(x; =10); theseare dtainedby aub-

situting the elevantvalue of x in he gudion of he Ine. «y = 67.88+ 01055x The estis are:

,(x; =125) = $81069 @ abaut $81,000;

e this predction $auld be firly dose © the tue value lec@ue it is basedon a nodel that is a fair fit to the déa
and the vale of x is vithin (actudly aroundthe cerire) of the large of he dseved \aluesof x.

f,(x =10 = $68932 0 sbaut $9,000;

e this predction may notbe dose to he tue value tecaue the valie of x is apredably outsice the rarge of he d-
sekedvalues; in addtion the dda srongly suggestthe sraightline modd is irrelevantfor valuesof x around10.

NOTE: Althouch not askedfor in the queston the orres-  for x=125: (71946 90192) or eoaut (72, 90);
ponding %% predction intervals (in $000 are: forx=10: (58.26, 79.577) or abaut (58, 8).

Fom the n=10 doseva- Rat Weight L oss D#a
tions (t;, w) given in the w
stdement d the qiestn 5001
we find the dllowing: .
th = 20, 450
St? =60,
W =1,294, 400+ *
Swi= 42919,
350
th\NJ = 41466;
=2 300
W=124.9, W o _
H B p = -719+ i
SS, = 1968, ; oN = -719+98 4t\
SS =20, R 2004
SSy = 273190.9; |
9 150+ }

hencethe estmakesof g, g .
(the dope) and 3, (the in-
tercef) of the egeson 1001 .
of Won¥ are: .
b,= 984, 501 )
by=-719, 0 : —t
so he gudion of he 1 ) 2 3 4
straght-line modd is: 50 Grain fumigation time @days)
9N = —719+ 984t,

_lm -

The sdterdiagam d the
rat weight lossdda, with the esimaed eges#n of WonT sypeimposel on t, is siovn ove d the iight.

The ANOVA talde for thesedda is:
SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO
Moded bSS, = 19365.2 | 1 | MSM = 19365L2 MSM _ MSM 1948
Edimaed esdud SSE= 795397 | 8 | MSE = 9942.4625| MSE 52
Total SS = 273109 | 9 € = 3035454 | @ -

(continued)
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Alsq the odficientof detemindion, correlaton odficientand esinae d o for thesedaa ae:
rz = 0708 849 380, r = 0841 931 B3, 0 = VMSE = 99711 897 4.

Threemdters provide an @sessient ¢ how wel the staight-line regresgon modd fits the dea:

e Visud ingection of the gaterdiagiam with the esimated eges#n of WonT sypeaimposel on i shows hd,
exet for 1 day fumigation time the emaning eght points deiate substantially from the Ing; in fad, the dda
swygest weight lossincreases roughly exponentially (na linearly) with gran fumigaton time
- althoudh the ints ae fall on both sides d the fitedline, hee is a @tten in the estmated esduds which

refleds the cuavelinear relatbnshipbeweean weight lossand fimigation time

e The F-ratio (195 is high and © provides shtisticaly significantevidenceagang the typothess g,= 0, indi-
cding a neanngful regesson

e The value of he odficient of detemindion $ows ha nealy 71% d the vaiation of he ws abaut their
avaage has leen acoourted for ty the edsmaed egesson of WonT.

Thesecondderationsshav thee is a dea linea tend in the d#a over the rarge of he dseved \aluesof t, but
the form of the d@endenceof w on t iscunilinea and © a trandormdion of the staght-line modd (eg,
Inev = B, +B1t) would be abeter fit [see(e) bdow].

We want apant estmae d ead of the random vaades W(t; = 29 andW(t; =10); theseare dotainedby sub-
situting the elevantvalue of t in he gudion of he fitedline: Inew = -719+984t. The reslis are:

i, =2% =1741 o ebaut 174 wnits d weight loss

e this predction may notbe dose to he tue value dthoudh it may ke of the ©rred order d magritude beaus
it is in daut the certre of the rarge of doseved \aluesof t and the nodel hows rouch coregpondencewith the
daa aoundsud valuesof t.

A, =10 =9121 a abaut 900 wits d weight loss

e this predction is ssetially mearngles becausethe value of t is sbdantally outsice the arge of he dseved
values,and the da suggestthe straightline modd will be rrelevantor sud valuesof t.

The trandormeddaa (vith the logaithms b 4 sgnificantfigured are dgven at he tg of the @geoveleat
From thesen =10 dose- _

vations(t;, w) we find he Rat L og Weight L oss D#a

following whee 1=Inw: Inw
th = 20,
Stt=

31, = 35139,
317 = 163003 41 61 54
>t;l,=97.809
E: 2, .
| =3513 9,

SS§, = 27.5308,

SS§ = 20,

S§ = 39.827 86 729;
hencethe estmakesof g,
(the dope) and g, (the in-

tercept) of the egesion
of InWon¥ are:

b, =1376 ™4, 1-
b, = 0760 83,

so he eudion of he
straght-linemodd is: 0
Inwv = 07609+ 1. 3765t.

The gdterdiagam d the
rat log weight lossdata, with 1

\In@W: 07609 +1.3765t

wNO— ~TQ—MS QO

1 2 3
Grain fumigation time days)

A
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?8 - )5 ©) the grandormed estmaed egeson of INWonT siyperimposeal on t, is sown a the bwerright overkeaf
cort,

Funigatontme§ |0 0O 1 1 2 2 3 3 4 4
Log weight loss(nw) | 0 0693 2197 2639 3892 4143 4477 4920 6184 5994.
The ANOVA talde for thesedda is:
SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO
Modd b,SS, = 3789724432 | 1 | MSM = 37897 24 432 MSM _ MSM [Jygeq
Edimaed esdud SSE = 1630569297| 8 MSE = 0.0382162R5| MSE 52
Total SS = 3952786 13 9 & = 40199639 | = -

Alsq the odficientof detemindion, correlaton odficientand esinae d o for thesedaa ae:
rz= 0.953 748 85, r=0979 57 196, 0 =VMSE = 0451 465 57 362.

Three maters provide an asessient & how wel the staight-line regresgon modé fits the tandormeddaa:
e Visud ingpection of the dter diagiam with the esimaed eges®on of InWonT sypeimposel on it fows
the points genedly lie dose, a reasnally close, b the Ing
- the points gpea to be sdtered o both sices d the ing dthough thee is ®me siggestbn of apatern in
that the two dsevationsfor the same fimigation time tend toié an the samesice of the Ine;
- thele dbes ot gopea to be ay s/semdic chamye in he magniude d the esmaed esduds with increas-
ing valuesof t, whichis congstent with the assumption of @ngant o.
e TheF-ratio (186, mmparedwith 19.5 previaudy) is very high and © provideshighly stdisticaliy sgnificantevi-
denceagang the lypothess g, = 0, indicding a neanngful regessn
o The value of he odficientof deteminaion $rows ha 95.9% conparedwith 70.9% previoudy) of the vaia-
tion of he k aoaut their aveage tas leen acoourted for by the estaed egeson of InWonT.
Thesecondderationsall show the staight-line modd is a good fi to the trandormed daa, dealy a beter fit than
in @ and (b) before trandormétion.

(f) We want apant estmae d each of the random wdales InW(t; = 224 and InW(t; = 10); theseare dtainedby

sibsttuting the elevantvalue of t in he gudion of e tandormedfitted ine Inw«w = 07609 +1.3765t.

The restts are:

Ina,(t;=2v) = 42022 o tha f,(t;=2%) = 6683 a abaut 67 wunits d weigt loss

e this predction $auld be dose to he tue value eaue it is basedon a nodel tha is a good fi to the déa and
it is for a \alue of t ha is in aaut the cerire of the large of he dseved \aluesof t.

Ina,(t;=10 =1453 o tha /(=10 = 2,035,485 a about 2million units d weight loss

e this predction is as lefore, essentially mearingles becausethe value of t is sbgantially outside the arge of
the doseved \aluesof t, and we haveno information alout whetter the randormedstraightline modd applies
for sud valuesof t; one efledion of this neannglessiess & tha a weight lossas tigh as his is rot realzalde
in practice

A8 —3 (g) BONUS: The analysis (vhich sars on he fidng page012) of the tolt sheaing drergth daa, omitting the
obsevation for a it of diameer % inches, liustraes five mattes of gatistical inerest:

e \We @n poperly discard dosevationsfrom a datase only for acequae reasn(9 — ladk of fit to our madd is
not, in itséf, an alequde reasn To jusify the omgson hee, we would need b dsaussthe gplicability of the
theay over varying bolt diameers with a persa with sibject mdter knowlecge We pursue he analsis for
pedagagic reasons

o We e gainthe importanceof visual asseswent d the fi of a regesgon modd; in this instancethe nore
techrical aiteria of the ncreases the valiesof r2 and he F-ratio are kessconpdling than the lea improve-
ment d fit appaentfrom the saterdiagam.

e Campaing the fitedregres#on lines br the full and tuncaed ditasds m the dter diagam o the fadng
page 012, we e that he dosevation at x=1% inchesis an influetial obsevation — eall Data Sg¢ 3 o
Ansmonbes four regres#on daa sts,presentd m the bg two sdesof Figure 13.5
® The est ¢ significane in @) an thelad sice (page Q19) of this Qutine Solution shavs ha, for the trunated
daa =t the egeson of ¥ onX canbe onsderedto pass hrough the aigin, a differert Answerfrom tha
basedon thefull daa ®t
(continued)
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BONUS (b)

BONUS ()

20050420

® The %% Q for w (x; =1¥) differs sibgantially between the Model ‘ Interval
two nodels with the inteval basedon the trunated daa quantity n=9 n=8
beang higher and narower, the diferencebaween the two (X =149 (263"153 ﬂ)ﬂ (3()3.99 13314)

Pls for Y(x;=1) is omewhat kessstiking becaus of the

greder widths of the ntewals. Yo =14

(2392, 334.0 (295.4 3383
—94.8—! — 429

From te first n=8 dose- Steel Bok Shearing Srength Truncated Data
vations (x;, ) givenin the y

staement d& the aiestdn |}
we find the 6llowing: 4007

X =45 2
3% = 31875, 350
sy =183,

SV = 214837,
Xy, = 82675

300+

X = 0.5625,

y = 147875,

SSy = 1613125,

SS = 065625,

SS =39,900.85;
hencethe estmatksof g,
(the dope) and 3, (the in-

tercept) of the egeson
of ¥ onX are: 100 4

b, = 245809 5238,
b, = 9607 42 857,

so he gudion of he
straght-linemodd is:

2504

2004

150 1

S~Q3SO——W0n QS——OS W

50

wy = 96071+ 24581x. Y
The scdterdiagam d the 0 % o P Y2 S Ha B 1 B Th T I
truncated steébolt sheaing Bolt diamete (inche3

strergth daa, with the esimaed eges#on of ¥ onX sypeaimposeal on t, is srovn dove & the sold line; he
longerline in shat dades s the edtmaed eges®on of ¥ onX basedon hefull daa st d 9 obsevations. (The
obsevation anittedfrom the tuncded datase is the circle at the ypper right of the €ater diagam,for a bolt of
diameer 12 inchep

The ANOVA tale for thesetruncaed datais:
SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO
Modd bSSy = 39652148809 | 1 | MSM = 39,652148809 | MSM _ MSM [Jocec
Edimaed esdud SSE= 24872601 | 6 | MSE = 41454 3651 MSE 52
Total SS = 39,900.83 7 (€ = 5700107143 | = -

Alsq the odficientof detemindion, correlaton odficientand esinae d o for thesedaa ae:
r2= 0993 B6 397, r= 0996 8B 326, 0 = VMSE = 6.438 506 433 95.

Three maters provide an asessient & how wel the staight-line regressn modd fits the tuncaed data
e Visud ingection of the sater diagiam with the esimated eges#n of ¥ onX sypeaimposal on t shows he
pants geereall lie dose to he ine
- the points gpea to be sdtered wihoutobvious mtten on othsides @ the Ing
- thele does rot gopea to be ay g/semdic chamge in he magniude d the edmaed esduds with increas-
ing valuesof x, whichis cnsstent with the assumption of @ngant o

(continued weled )
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A8 -3 (c) ® TheF-ratio (956 comparedwith 206 peviaudy) is very high and © provldes nore Hghly statisticalyy sgnifi-
(cort) cant @idenceagand the typothess g, = 0, indicaing a meanngful reges#on.
o The value of he odficientof deteminaion siowns tha 99.4% €onmparedwith 96.7% mrevioudy) of the vaia-
tion of he ys ebaut their avarage tas een acoourted for ly the estnaed eges#on of ¥ onX.
Thesecondderationsall show the staight-line modd is a very goodfit to the tuncded catg an gopredably beter
fit than pevioudy.

NOTE: An addtional indicatin of he mprovedfit is the estnate d resdud varability abaut the regeeson line
of & = VMSE = 6.439 br the trunated daa ®t d 8 obsevationsis roudhly 2.7 imessmader than he
esimae & = vMSE = 17.270 basedon thefull daa st d 9 obsevations.

BONUS (d) We want to cary out a test d significane for the intereept 3,, represening the average of the eponsevariate ¥
when the epondent ¢r gudy) popuation, Pecified by the e(plsnstory valiate X, is bolts with diameer zeo.

We have 0 =6.438 506 433 95, h,=9607 U2 857, ) (ﬂo Oth-2

1 0.5625 1
then $.dB,) = cr/5 3= /O e+ L5016 &3 795,

so ha, underH: B, = 0, the valie of he dsaepaicymeaste is: 20280 [11014977 44,

and heP-vale is: Pr|t;| 21914977 = 2x Pit, 21914977 £12x 0051 93 887510104

Hene on e kass of a tvo-sidedt-test the typothess S, = 0 is notrgeded a the 3% leve (P £10109;
thus, the d&@a suggestthe intercet o the eges®on of ¥ onX canbe onsderedto be zro.

Alterratively, as in Queston A8 —1(d), we @n gproac this natterusng a $% onfidene intewal (Cl) for 3,.
We have 0 =6.43850643395 b,=9607482857  Pr[-2.44691< t;< 2.4469] = 0.95;
hencea %% QA for 5 is: 9607 B2 857+ 12.275 B5 252 => (-2.668 622 39421.882 90811

or ebaut (-2.66 2L.9) unis.

Beau® zr0 liesinsice this % A, the déa provide no satistically dgnificantevidenceagang the hypothisis
Bo=0; i.e, the eges®on modd for the relatbnshipbeween ¥ and X canbe onsderedto have zrm intercet
[aswe previoudy conduded fom the équivalen) test d significan@).

BONUS (€) We want a $% confidence (CI) for the meany, (x; = 1) regresening «;(%;), the espondent ¢r sudy) popua-
tion regees®on awerage sheaing srergth of bolts with diameer pecified by yexgandory varate X; =% inches

We have 0=6.438506 43395, [,(x=1/) = 316869 M7, R[-2.44691< t; < 2.4469] = 0.95,

) A/(G=%X) 1 _ ~/(L5-05629° 1 .
so hat: 0, “ss 9 = emee — * 3 [15919358 799;

hencea %% QA for w4 (x =14) is: 36869 U7 & + 14484 B8 24 = (302.3849094 331353 B9)
or abaut (302.3 3314) unis.

BONUS (f) We want a $% predction interval (P1) for the rancom vaiable Y(x; =1%) repre®ning «Y:(X;), the epondent
(or study) popuation reges®n sheaing drergth of an equiprobally-selectedindividual bdt with diameer eci-
fied by explanaory vaiate X; =¥ inches

We have 0=6.438506 43395, [,(x=1/) = 316869 M7, R[-2.44691< t; < 2.4469] = 0.95,

i ~ /(X —X)? (125 0.5629°
so hat: g, 5 + = +1 9 5eees ~ *3 +1 L8746 037 600;

hencea %% R for Y(x; =1v) is: 316869 U7 & + 21400 B6 86 = (295.468 2808338269 849
or ebaut (295.4 3383 unis.

20050420



