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Assignment 6

A6 –1. Te xt Exe rci se 6.53 (page 481): Which of the fol l owing quest i ons does a tes tof sign ifican ce answer?

A6 – 2. Te xt Exe rci se 6.54 (page 481): In an inves tig ation of the sugges tion that taking vit ami nC will pre vent col ds, 400 .....

A6 – 3. (a) - (c) Tex tExerci se 6.55 (page 481): Every user of sta tis tics shoul d under sta n d th edis tin ction between .....

(d)-(f) Tex tExerci se 6.56 (page 482): Gi ve a 99% con fidence inter val for the mean SAT-M score µ .....

A6 – 4. Te xt Exe rci se 6.57 (page 482): As in the pre vious exer cises, suppose that SAT-M scores var y normally .....

A6 – 5. Te xt Exe rci se 6.58 (page 482): A local tel evi sion sta tion annou nces a quest i on for a call-in opi nion pol l .....

A6 – 6. Te xt Exe rci se 6.59 (page 482): A rese archer looking for evi den ce of extra sen sor y percep tion (ESP) tests 500 .....

A6 –7. Te xt Exe rci se 6.62(page 483): The text cit es an example in whi ch rese archers car rie dou t77 separa te .....

A6 – 8. In an inv estig a t ion of cereal leaf beetle damag eon oat s ,re searche rs cou nted
the number of beetle larvae per stem (y) in sma l l plo t sof oat safter equ ipro-
bably apply ing one of two tre atments: no pesticid eor malat hion at a rat eof
of abou t 0.9 kg per hectare. The data at the rig ht are num erical sum marie s
base don the work of M.C. Wils on et al.: "Impact of cereal leaf beetle larvae on yields of oat s ," Jo urnal of Econo -
mi c Ento mol ogy 62: 699 -702 (1969). Do thes edata provi de evi denc ethat the tre atment wit h ma lat hion meaning ful ly
re duces the ave r age number of leaf beetle larvae per stem on oat s? Als o, com mentbr iefly on an ext r a-statis ti c a lis s ue
involved in int e rpreting ‘meaning ful ly’ in this con tex t.

Gr oup Tre atment n y− s

1 Con trol 13 3.47 1.21
2 Malat hion 14 1.36 0.52

A6 – 9. Te xt Exe rci se 7.62(page s560 -561): An inves tig ation of iron defi cienc yamong infants com pared samples of infants .....

A6 –10. In a comparison of the abso rptio n times of two drugs(A andB), two groups of ten indivi d uals were assig ned equ ipro-
bably to be tre ated with one of the two drugs. After the relev a n tdr ug was adm inist e red to each person, their blood
leve l of the drug was mon ito red and the tim e take nfo r it to reach a giv en lev el was noted . The ave r age sand standard
devi a t io ns for the two set sof 10 mea s urements were as fol low s :

Drug A: ave r age 43. 5minu t es Drug B: ave r age 37. 2minu t es
st andard dev iation 4.35 min utes; standard dev iation 4.04 min utes.

(a) Do thes edata provi de evi denc eof a meaning ful differenc ein the ave r age abso rptio n times of the two drugs, or
coul d the differenc eobs erved rea son ably be due to sample (and othe rcatego rie sof) er ror?

(b) Fin d an 90% confid e n ce int e rval for the popula t ion ave r age abso rptio n time differenc e(A − B).
(c ) What addit ion a linfor mation shoul d be prov ide dabou t the 20 par ticip ants in this inve s tig a t ion? Exp lain briefly.

A6 –11 . An inv estig a t ion was car rie d ou t to compare the taste of ins tant coffee with that of fre shly-brewe dcoffee. Each par-
ti cip ant was pre sent e dwith two cups of coffee, one of each type but other wise identical in appearanc eexcept for a
code did e n tifier; the sub jects were then aske dto taste the con tents of their two cups and to stat ewhich they prefe r-
re d. Of the 50 par ticip ants, 31 stated a prefe renc efo r the fre shly-brewe dcoffee.
(a) Do thes edata provi de evi denc eof a meaning ful prefe renc efo r eit her ins tant or fre shly-brewe d coffee, or cou ld

any app are n tpreferenc ere asonably be due to sample (or other cat egor ies of) er ror?
(b) Fin d an approxi mat e95% confid e n ce int e rval for the popula t ion pro por tio n of people who prefe r fre shly-brewe d

coffee; com mentbr iefly on what is meant here by ‘popula t ion.’

A6 –12. A ref rig erato r ma n ufacture roffers a choic eof three col ours – white, harve s tgold and avoca do; his t orically, white has
been the mos tpopular col our wit h cons ume rs. Of the first 1,000 ref rig erato rs sol d, 400 are white.
(a) Does this obs ervation provi de meaning ful evi denc ethat more than one -thir d of all con sum ers prefer the col our

whit e, or cou ld the app are n tpreferenc ere asonably be due to sample (and othe rcategoei es of) er ror?
(b) Fin d an approxi mat e99% confid e n ce int e rval for the pro por tio n of white ref rig erato rs likely to be sol d ov er the

entire (large) produ ction run.
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A6 –13. Te xt Exe rci se 8.43(page 613): The power tak eof f dr iveli ne on farm tra ctors is a poten tia lly ser iou s.....

A6 –14. Sa mples of 400 ele ctron i cco mponents were selected equ iprobably from each of two produ ction lin es (A andB) and
test-
ed, to che ck for manufactur ing problems wit h li ne B; the numbers of defective sfo und were 40 (li ne A) and 80 (li ne
B).
(a) Do thes edata provi de evi denc ethat the defe ctive rat eof lin eB is meaning ful ly hig her than that of lin eA, or cou ld

the differenc ere asonably be due to sample (or other cat egor ies of) er ror?
(b) Fin d an approxi nat e95% confid e n ce int e rval for the differenc e(B − A) in the pro por tio ns of defective sproduced

by two produ ction lin es ove r the per iod cov ere dby this inve s tig a t ion.

A6 –15. The tim eships take to pass upstream throu gh a lock on a canal is as fol low sfo r eight randomly-chosen ships:
8.9 9.8 10. 3 10 .3 9.2 9.9 9.6 8.8 (minu t es).

(a) Fin d a 99% pre diction inter val for the ave r age time for the nex t fo ur ships to pass upstream throu gh the lock.
(b) State cle arly the assump tion(s) on whi c hyour Answe rdepends.

A6 –16. An ordnanc efact ory has dev elo ped a new exp l osive whi c h is desig ned to giv e a muzzle vel ocity of 800 met res per
se con d. Eig ht trials wit h an appro priat egun are car rie d ou t, and yield the fol low ing res ult s (m uzzle vel ocities in
metres per secon d): 802 771 780 801 798 789 780 777.
(a) Do thes edata provi de evi denc ethat the exp l osivehasmet its desig n specific ation?
(b) Giv e a 90% confid e n ce int e rval for the ave r age muzzle vel ocity produced by the exp l osive.
(c ) Indicate briefly how you r solu tio ns in (a) and in (b) wou ld be affected if the speci fi cation for the exp l osive were

give n(m ore realis ti c a l ly) as 800 met res per secon dwith a tolera nce of ±10 metres per sec ond .

A6 –17. The assessment section of a city tax dep artment is che cking the con sis tenc yof its pro per ty assessments. In one such
che ck, two assessors,A andB, are aske dto make independent assessments of thesa m eeight pro per tie s; their figure s
are(in $000): Proper ty 1 2 3  4 5 6  7 8

As s essor A 72.6 96.8 80.4 109.4 57.4 85.6 72. 2 78.0
As s essor B 70.2 93.6 74.6 101.2 58. 2 82.0 70.6 78. 2.

(a) Is the re evi denc ein thes edata that the two assessors do iffer in their assessments or cou ld any differenc e
re asonably be due to sample (or other cat egor ies of) er ror?

(b) Fin d a 95% confid e n ce int e rval for the rue ave r age differenc e(A − B) in assessment.
(c ) Comment briefly on the statis ti c a lis s ues raide dby descr ibing the assessors’ assessments as bei ng‘i ndependent.’

A6 –18. Sup pos ethat the dist rib u tio n of daily wag es in a par ticular indust ry can be model led by a nor mal dist rib u tio n with
mean $139. 20 and standard dev iation $27.00.
(a) If a company in this indu s try emplo ying 40 wor kers pays them an ave r age of $127. 20, is the re evi denc ethat the

co mpany is payi ng meaning ful ly les sthan the indust ry ave r age?
(b) What confid e n ce int e rval, if any, is it appro priat eto calcula te from the data giv en? Exp lain briefly.
(c ) Explain briefly whether it is legit imate to int e rpret the Answe rfr om the test in (a) as showing that the company is

discriminating unfair ly aga inst its workers.
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