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Assignment 8

A8 –1. A new procedure is bei nginve s tig a ted for mea s uring calci u mcont ent. The fol low ing table shows theactual calci u m
cont ent(x) for each of ten samples, and the calci u mcont ent(y) giv en by the new procedure:

x 4.0 8.0 12. 5 16 .0 20.0 25.0 31.0 36.0 40.0 40.0

y 3.7 7.8 12.1 15.6 19.8 24. 5 31.1 35. 5 39.4 39.5 .

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata and show on it the estim ated reg res sio n of Y− onX−.
(b) Giv e the ANOVA table, coefficie n tof det e rmination, cor rela t ion coefficie n tand estim ate of σ fo r thes edata .
(c ) As s ess how well the straig ht-lin eregres sio n model fits the data; giv e your reason sco mplet ely but con cis ely.
(d) Usi ngan appro priat e95% confid e n ce int e rval, che ck whether the respondent (or study) popula t ion reg res sio n of

Y− onX− can be con sid ere dto pass throu gh the origi n.
(e ) Find a 90%confidence in ter val for themeanµY(xj =23.25) repre senting regY

−−i(X− i), the respondent ((o r study) popu -
la t ion reg res sio n aver agecalci u mcont entgive nby the new procedure when the actual calci u mcont entis specifie d
by exp lanato ry variat eX− i = 23. 25 units.

A8 – 2. Obse rvation son the volum eof alg ae cel ls were made to det e rmine their growth rate in a par ticular medium . Be -
caus ema ny natur al growth processes are approxi mat ely expon entia l with tim e, it seeme dap pro priat e to rela te the
logar ithmsof the volum e s(r ather than the volum e sthemselves) to tim e. The log(v olu me f cel ls) (y) in the medium
wa sre co r ded on each of eig ht con secutiv e days (x) , as fol low s :

x 1  2 3 4  5 6 7  8

y 3.538 3.828 4.349 4.833 4.911 5.297 5.566 6.036 .

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata and show on it the estim ated reg res sio n of Y− onX−.
(b) Giv e the ANOVA table, coefficie n tof det e rmination, cor rela t ion coefficie n tand estim ate of σ fo r thes edata .
(c ) As s ess how well the straig ht-lin eregres sio n model fits the data; giv e your reason sco mplet ely but con cis ely.
(d) Fin d a 99% confid e n ce int e rval for the growth rat eof the log arithm of the algae volum ein the respondent (or

study) popula t ion.
(e ) How wou ld the reg res sio n analys is of thes edata be affected if the days were numbere d 0, 1, .....,7 ins tea dof

1, 2, ....., 8? Exp lain briefly.

A8 – 3. Theory sugge s t sthat a lin ear rela t ion s hipsh oul d ex ist bet ween the shearing strengt hof steel bol ts and their diameters.
The fol low ing table giv es the diameter (x inches) and shearing strengt h (y units) for nin e bolt s ma de of a par ticular
type of steel:

x 1⁄8 ¼ 3⁄8 ½ 5⁄8 ¾ 7⁄8 1 1½

y 47 72 97 126 165 186 233 257 311 .

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata and show on it the estim ated reg res sio n of Y− onX−.
(b) Giv e the ANOVA table, coefficie n tof det e rmination, cor rela t ion coefficie n tand estim ate of σ fo r thes edata .
(c ) As s ess how well the straig ht-lin eregres sio n model fits the data; giv e your reason sco mplet ely but con cis ely.
(d) Test the hypot hesis the int e rc ept of the respondent (or study) popula t ion reg res sio n of Y− onX− is zero.
(e ) Find a 95% confidence in ter val for the meanµY(xj =1¼) repre senting regY

−−i(X− i), the responent (or study) popula t ion
regres sio n aver agesh e aring strengt hof bol ts wit h diameter speci fi ed by exp lanato ry variat eX− i =1¼ inches.

(f) Fin d a 95% pre diction in ter val for the ra n dom variable Y(xj =1¼) repre senting regY−i(X− i), the respondent (or study)
popula t ion reg res sio n sh e aring strengt h of an equ iprobably-selectedin dividua l bolt wit h diameter speci fi ed by
ex pla n ato ry variat eX− i =1¼ inches.

(g) BONUS: Re peat the que s tion omitting the la st obs ervation(fo r bolt dia m eter 1½ inches).

A8 – 4. Sa mples selected equ iprobably (of the same size) of famili es from each of eig ht cit ies of various popula t ion sizes (x
people) were que s tion ed about how much they spent per year on food, clo thing and housing (y dol lars). The city
popula t ion sizes and theto t al fa m ily respons es were as fol low s[both in th ousands (o f people or dol lars)] :

x 30 50 75 100 120 150 175 200

y 65 77 79 80 81 82 84 90.

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata and show on it the estim ated reg res sio n of Y− onX−.
(b) Giv e the ANOVA table, coefficie n tof det e rmination, cor rela t ion coefficie n tand estim ate of σ fo r thes edata .
(c ) As s ess how well the straig ht-lin eregres sio n model fits the data; giv e your reason sco mplet ely but con cis ely.
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A8 – 4. (d)
(c o nt.)

Give apoin t estim ate for the ave r age tot al ex penditure, for a sample of famili es of the same size as that use din
the sur vey, for a city of popula t ion size (i) 125,000; (ii) 10 ,000;
discus sbr iefly how clo se to the true value you expect thes etwo poi nt estim ates to be.

A8 – 5. Ethy len eox ide has been fou nd to be an effective fum iga n tin granaries for the con trol of pests such as mic e, beetles,
ants, crick ets, etc. To inv estig a te whether the use of ethylen eox ide affe cted the nutr ition a lqu ali ty of the grain, ten
ge netically-identical rat s ,of the same age and of approxi mat ely equ al weight, were selected equ iprobably and two were
fe d a fixe dweight of grain that hadnot been tre ated with ethylen eox ide. Pairs of the rem ain ing eig ht rat swe re fed
the same fixe dweight of grain that hadbeen fum igat e dwith ethylen eox ide for 1, 2, 3  and 4 units of tim e. The con -
trol led feedings were made for 1 week, and the differenc esin the initia l and final weights of the rat swe re recorded;
the res ult s we re:

Fumigation time (t) 0 0 1 1 2 2 3 3 4 4

We ight los s(w ) 1 2  9 14 49 63 88 137 485 401 .

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata and show on it the estim ated reg res sio n of W− onT−.
(b) Giv e the ANOVA table, coefficie n tof det e rmination, cor rela t ion coefficie n tand estim ate of σ fo r thes edata .
(c ) As s ess how well the straig ht-lin eregres sio n model fits the data; giv e your reason sco mplet ely but con cis ely.
(d) Giv e a poin t estim ate for the ave r age weight los sof rat s ,si milar to those use din the exper iment, fed for one week

on the same fixe dweight of grain that had been fum igat e dwith ethylen eox ide for (i) 2½ or (ii ) 10 units of tim e;
discus sbr ief ly how clo se to the true value you expect the two poi nt estim ates to be.

(e ) Find the estim ated reg res sio n of lnW− onT−; set out the cor responding ANOVA table, find the coefficie n tof det e rmi-
nation, cor rela t ion coefficie n tand estim ate of σ, and assess how well thetra n sfo rmed regres sio n model fits the data .

(f) Repeat (d) for the transfo rme dmodel in (e) .

Assignment 7 (continue d)

A7 – 12. Ye ar 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937

x 1.350 1.960 2.270 2.483 2.730 3.091 3.647 4.620 5.497 6.260 7.012 7.618 8.1 31 8.593
y 8 8 9 10 11 11 12 16 18 19 20 21 22 23 ;

fo r thes edata: Σ
j =1

n
xj = 65.262,

Σ
j =1

n
x2

j = 385.193 966;

Σ
j =1

n
yj = 208,

Σ
j =1

n
y2

j = 3,490;

Σ
j =1

n
xj yj = 1, 148.08;

n= 14 .

(a) Prep are a pro perly-label led scatt e rdiag ram of thes edata .
(b) Calcula te the value of the cor rela t ion coefficie n tof x and y.
(c ) Comment brief ly on a cla im base don the data that lis tening to the radio cou ld res ult in confin ement to a psychi-

at ric ins titutio n.
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