@ Sampling 3:3 %’

1. What are the three most important things to find in any study?
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2. What are the three sampling methods that we care about in this class?
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For the following case studies, identify the items requested.

3. Water testing: The water testing board of Manitoba wanted to measure the amount of 1 ead in the water
in a Winnipeg Elm Park apartment building. On October 12, 2023, they went to every 4t apartment after
starting in a random place and took a water sample from the kitchen (for a total of 25 apartments). The
amount of lead in the water was below detection level in all but 2 apartments.

a) Identify the problem unit. Wo\'f'u’-‘ﬂw’/)(g Ly Apar‘%nam‘# o f/l/:'nm!'p(a E /i Park
b) Identify the plan unit. Kltchen vater Sa "‘*P(@ on Octfober ;2‘)/2/02,3}
i Apartunsest i Wann!}o.e‘i Efm Pa /L, Manf"?[obq .

¢) Identify a limitation in Water paly Hrom Lidchon

diversity.
d) Identify the sampling Ra ol Sa m}gw,j

technique.
e) How much Replication? 25
f) Did randomization occur? If Y.

so, where? o

5. Brain Development: Scientists wanted to know the effect of experience on human brain development. In
1972, two researchers at Harvard, Cambridge Massachusetts, raised 16 sets of baby rats in two
environments: (a) an impoverished environment - one baby rat alone in its cage with only water and food
{b) an enriched environment - 3 baby rats living together with many playthings that were changed daily. In
14 out of the 16 sets of rats, the rats in the enriched environment had significantly more cerebral cortex
than the impoverished rats. Scientists concluded that early exposure matters in the brain development of
humans.

a) ldentify the problem unit. Humas Ch Ao
b) Identify the pian unit. Ba 67 rq‘f’ , 1572, HavVMt“/l, (a n/wfri 0[5/6 Massachus e,ﬁ‘s.
c) IQentifya limitation in Well . # Hurng m‘}t ra'fS W% o
diversity. )
d] identify the sampling : 2 A
technique. FOM vergrr e O Un L(ﬂ r.
e) How much Replication? 22 radts

f) Did randomization occur? If Ves. PBats assishac/ fvo (1) Canr rched eavivopmtnts
so, where? (z) 'M’wav‘f’/‘:'slwa’ enViron it
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6. Question wording: In 1989, a researcher from the University of Alabama wanted to see the effect of
question wording on the answers that people selected. 200 People who walked by the researcher’s table at
the University Mall in Tuscaloosa were randomly asked one of two questions: (1) would they consider
having surgery with a 30% success rate or (2) Would they consider surgery with a 10% failure rate. People
were 5 times as likely to say yes to the 90% success rate than to the 10% failure rate.

a) Identify the problem unit. HUL A
b) Identify the plan unit. W a lf"jb(’dr at Hm’v&rﬁ"ﬁf of Alabawma , 1989
i Tuscaloosa , Alabama
- ¢) Identify a limitation in Onu/ one. place  Alabama,
¢ diversity. ’
d) Identify the sampling Contvesnien (g
technique.
e) How much Replication? 200

Law of Large Numbers
e Small samples yield extreme results more often than .. lﬁll"j . samples do.

L

e Large samples are more precise than .. S/ 4 / ‘ ... samples.

7. Atown is served by two hospitals. In the larger hospitals about 45 babies are born each day, and in the
smaller about 15 babies are born each day. As you know, about 50% of all babies are boys. However, the
exact percentage varies from day to day. Sometimes it may be higher than 50%, sometimes lower. For a
period of 1 year, each hospital recorded the days on which more than 60% of the babies born were boys.

| Which hospital do you think recorded more such days? [circle the correct answer]
(a) Thelarger hospital ) The smalle (c) About the same (within 5% of each
hospital other}

8. Imagine an urn filled with balls, of which 2/3 are of one colour and 1/3 of another. Individual A has
drawn 5 balls from the urn and found that 4 were red and 1 was white. Individual B has drawn 20 balls
and found that 12 were red and 8 were white. Which of the two individuals should fei more confident

that the urn contains 2/3 red balls and 1/3 white balls, rather than the opposite?..(5.)........ Explain

5 why below:
....... B hed. sampled... 20, A had.. Saneploel. Zei
....... T/ M(ﬁf@f&awﬁ[ammﬂrﬁcffcwméﬂ

............................................................................................................

9. A study of the incidence of kidney cancer in the 3,141 counties of the United States reveals a remarkable
pattern. The counties in which the incidence of kidney cancer is lowest are mostly rural, sparsely
populated and located in traditionally Republican states in the Midwest, the South and the West. Briefly
explain this phenomenon using the Law of Large Numbers.
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