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THrRD EXAMINATION IN SCIENCE (2oo4/2oo5)
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ST 303 - REGRESSION ANALYSIS & QUALITY CONTROL

Answer all questions Time allowed: Three hours

1 A group of $cientists qoilected a number of specinrrrts t-rf a substanco frorn various

lo(iations. All collecting poinls, th€ mcan tcmpcratrlrc(f) arld Lhe average nragresrlm

conient (/) of the specimcns arc noted. The results are given below.
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(i) Find the lincar- rcgression of magncsium conLcllt on tlie lDcan ternperaturc.

(ii) Construci the analysis of variance and tcst, thc hvpothosis that lhe slop of thc

regressior line is zero.

(iii) Give a 95% confidence interval for the expectcd value of )' al X : 25.

2. The data below gives a number of nrrasrrrenrenls nf waier flow (., ) and salinity (r).

Water florv(:r) 23 24 26 25 30 24

Salinity(g) 7.6 7.7 5.4 5.9 5.0 6.5

s,. = 88.93, ,9.s: -42.1B, Sw = 26.,16.

{i) Fir a relrriorblripoltlre lorrrr s=o ' J .t.

(ii) Compute the analysis of variancc tabk:.
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(iii) Pariition thc rcsidual srLrn of s(luares irrt,o put'p error and la(il( of fit and conlnl(xtt

on thc aclcqliilcy ol thc fit of ],our strright lirre.

(iv) Using thc fittccl relationship esLiurate the mcan s?rlinity !vhen the water flow is 25

and give the siandard orror of your cstinate.

3. (a) A gcnoal lincar nrcdcl rclating r rosPolso variabLc rT to.p - 1 lrr(li.tor vari?rl)lcs

Xt,Xz, . ,\ I isgivmby

E(Y) = xA, \ar(Y): t62

where f is tlte 1 x i,, cicsigrr nr:rtr ix, / is a p x 1 v(itor of p2u ilnrctcrs an(l 1 is l,ho

identity nrzrtrix of ordcr Ir.

Drive tltc least squatcs estirnirt,,L 7l ol J antl olriAirr its exl)cc[atiurr ancl v:tri:rncc-

.u\ariancc mtll ix.

(b) ln an expr:rimenL, a sciolrtist has maclc lbur ol)scrvations 3, 30. 20, 18, oat:h

assurncd to have the saltrLr variiLncr: o2. 1'hcir cxpcctecl vrrlucs cal bo cxplcsscd

in tenrrs of trvo unkllown qlrantitics, u and l, a.s lollows:

'Zrtu=3
1r+3u = 30

tt lu = 2i

311r., = 18

Finrl

(i) ihe least squares cstilnates of u and u.

(ii) an esi,imate of o'?.

(iii) covariancc matrix of r and tl.

4. A compary uses statistical quality control for its l)r'oducts. 20 siullples of 5 i[erls tvcre

' selectcd tosct up qualitJ, conNrol clraris. Tlr, v.rlrre "1.\ iLud 1i ful L.ar'L san4rle arc as

lbilo11s:
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Draw lhc X and 1? charts showilg lhe upper and lorver control lillrits. plol thr: 20

values and state wheliher thc svs1,cln is under statislrictrl control.

5. In :r. r,atch glass Producing factor-1. a randorn sartplc of 50 itdns i,rre tak(m lroll cach

days output. Assunle that tho production of glasscrs is ir ooltin ous process. R.csults

ol 15 clays past opetations are as follows.

Dny 1 2 3 ,1 5 6 I 9 10 11 l2 13 t4 15

Number of

dcfeclivcs 4 3 10 1l l3 30 2{; 13 B 23 34 25 18 12 4

Construct a P chart for fulure rrso

6. (a) Thc sanpling inspcctior schene states thilt frorn cach batch (iargc) takc a randon
sample of 20 pieccs. If the sample contains less tltalr 2 defectives acccpt tho

batch, otherrvisc reject the batch_ Evaluatr. the proLrability of accepLancc lbr
p' = 1%\ 2o/a, 4%, 7%, IA%, [l/,t, 20%, ar<t plot thc OC cu|vc.

(b) A double samPling plan calls fol a firsi sampln of 50 iLFnrs to L,, ULspecte.l. ll no

dclcctive are fouucl the batch is acceptcci. If more than two clefcctive are fouud

the batcir is rcjccted. Otherwisc a s{xrolld sl|lpjc of 100 is drawn an(l thc batch

is acccpterl if the combjucd sarnpks crntlin lcss (han 4 dcfectives. 11.tho orocrss
. avcrage p - 0.01, what is ihe probabilitv ijirat l,Jro batch rvjll brj

i. acceptcd orr the Iirct sample.

ii. rcjccted on the sccorrd sir.rrrpl<r.

iii. final\, ax69plqd


