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Figure13.8. SIMPLE LINEAR REGRESSION: Case Sudy 1

The bvariatedaa gven below for a srple d 12 gpple trees, show the number d apples(in hunded$ on a
tree ad the ercentage of he ppesthat had teen atacked by cding moth larvae fpercent warmy'); it is
gererdly believedthat, across a mmber of gpple trees, hesewo quantities ae inversely rdated.

Number of gpples[100§ ()| 6 8 1L ¥ 17 18 19 2 2324264
Percent wany (y) | 585956 ® 4543 P 53 3842 30 7

@ PRepae a poperly-lakelled satterdiagam d thesedaa and $iow on it the edtnated egessn of ¥ onX.
(b Give the ANOVA talle, codficientof deteminaion, correlaton dficientand estnae d o for thesedaa.
© Asseas low wel the eges®n modd fits the d&; give your reaonsconpletdy but condsédy.

(d) Find a %% onfidene intewal for the slgpe of the egpondent ppuation reges®on of ¥ onX.

) Find a %% onfidene intewal for the interceptof the epondent mpuation reges#on of ¥ onX.

(f) Find a %% canfidence interval for the mearys (x, =30 repreeening «¥:(X;), the epondent mpuation
regres#on aveage percentge of worny gppesfor trees with a aop size pecified by explanaory varate
X;=3000 gpes

(9) Find a %% predction intenval for the rancom vaiable Y(x; =30 repreening ¥:(X;), the epondent
popuation regeson pacentge of worny gopesof an equiprobally-selectedindividual tree with a oop
size pecified by explanaory varate X; = 3000 gpes

Fom the n=12 dbseva-
tions (x;, ) givenin the
stdement @ the qiestdn, 1
we find the dllowing: ~
SX; =228

>X¢ = 5,256

~.
Sy, = 540

SV? = 25522, \

XY, = 9,24, .
X =19, 401
y =45

SSy = -936,

SS = 924,

SS§ =1222;

hence the estmatkesof g,
(the dope) and g, (the in-

tercepf) of the eges®on
of ¥ onX are:

b, =-1012987 @,

b, = 64.246 B3 5, o
so he gudion of he 0 5
straght-linemodd is:

ey = 64.247—101300X = 45—-10100(x —19.

The <cdterdiagiam d the daa for the percentage of wormy appesagang the nunber d appeson the tee
with the esimaed eges#on of ¥ onX sypeaimposel on t, is $rowvn dove d the ight.
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( The ANOVA tale for thesedda is:

20030520

SOURCE SUM of SQUARES Df MEAN SQUARE F-RATIO
Modd b,SSy = 94815 844 1| MSM = 9481% 844 MSM _ MSM [J34 62
Edimaed esdud SSE = 27384456 | D | MSE = 2738445 34 MSE 52 '
Total S§ = 1,22 1 €= m09 |
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Alsq the odficientof detemindion, the orrelatbn odficientand the eshae d o are:
r2= Q775 D4 A6, r = -0.880 854 668, 0 = VMSE = 5233 (12 048.

Threemdters provide an asessient & how wel the staght-line regresgon modd fits the d&a:

e Visud ingection of the saterdiagam with the esimated leges®n of ¥ on X sypaimposel on it Sows
the points e dose, a reasnally close, D the Ine— the wint with the esimated esdud of largestmay-
nitude & for the reewith 2,200 gples,which lieswell abovethe line;

- the points gpea to be sdtered wihout obviouspatem on othsides d the ine;
- thele bes ot gopea to be ay g/semdic chamge in he nagntude d the edmaed esduds with
increasing valuesof x, whichis ansstent with the assumption of @ngant .

e The F-ratio (34.9 is very high and © provides Yelry) highly statisticaly sgnificantevidenceagang the
hypothess 5, = 0, indicaing a neanhgful regeeson — from pagel o Figure 313 (page B.61) and Fgure
1313 (page B77), Pr(F,,=2104 = 0.00L, R (F,,=25.43=0.0005 Pr(F,,>3853 = 0.00a,
soP £10.0004for a wo-sided test

@ The value of he odficientof deteminaion ows tha nealy 78% d the vaiation of he ys eaut their
avaage has keen acoourted for ty the edmaed eges#n of ¥ onX.

Thesematers $how the staight-line modd is quite a @od fi to thesedaa.

We want a $% onfidene inteval (Cl) for g, represening the slgpe of the leges®on of ¥ onX.
We have  0=523302M48, b =-1012987Q, RA[-2.2284<t,<2.2284 =095,

. ~1 1
so hat; Olsg = 92 E0172 153 48;

hencea %% A for g, is: -1.012987 @ + 0.383 582 007= (-1.396 569 02, —-0.629 405
or abaut (-140,-0.63 % wormy/100 gopes

We want a $% onfidene intewval (Cl) for the intereepts,, represning the aveage of the eponsevariate
¥ when the epondent mpuation, gecified by the eplanaory varate X, is trees with zeo appes

We have 0 =5233 12 48, b, = 64.246 B3 5, R[-2.2284 < t,y< 2.2284 = 0.95,

. A~ X2 ~19° 1
so hat: o 5 + = = 924+ L3602 9t 977,

hencea %% A for G, is: 64.246 53 5 + 8027 76 695 = (56.28 9765, 72.27 529 93
or ebaut (56.2, 72.8% worry.

We want a $% canfidence intenal (CI) for the meany (x; =30 repreeening «;(X;), the eppandent mpua-
tion reges®on aveage percentge of wormmy applesfor trees with a aop size pecified by explanaory variate
%, =3000 {.e, 30 hunded appks

We have 0=523302m48,  ,(x=30 =33.857 U286, Pif-2.2284<t,<2.2284 =095,

. 5/ —%)° 5/(30—19)° 1
so hat: Y5 +ﬁ ot E2.422 43 &;

hencea %% Q for w4 (x; =30 is: 33857 142 86+ 5.07 47 2% => (28.459 665539.254 62014
or sbaut (28.4 39.3 % wormy.

We want a $% predction interval (PI) for the rancom vaiable Y(x; = 30 repre®ning «g¥;(X;), the epon-
dent ppuation reges#on percentge of wormmy applesof an equiprobally -selectedindividual tree with a op
size pecified by explanaory variate %; = 3000 {.e,, 30 hunded appks

We have 0=523302Mm48,  i,(x;=30 =33.674286, Pf-2.2284<t,<2.2284 =095,

\2
i iy1= (3092‘119) + L +1 L5766 498 474;

hencea %% H for Y(x =30 is: 33857142 86i 12.848 565 9 = (21008 576946705 708 77
or ébaut (210, 46.7) % worny.

so hat: o

Snaleor, GW. and Cochran, W.G.: Stdistial Metlods  Seventh edtion, The bwa Sate University Pres,
Ames, bwa, 1980 pagel62.

Snaleor and Cochian @mmentthat Appaertly the densty of te fling moths is wrelatedto the sze of he copon a
tree,so he danae of dtad for any particular fruit is augmeted f few fuits are on he tee.
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