Math 214 Statistics Spring 19 -Sample Midterm 2
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e I will count your best 8 of the following 10 questions.
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1. You take a sample of size n = 10, 000 from a population with mean p = 12 and
standard deviation ¢ = 20. Indicate whether or not the following statements
are true or false. '

(a) The mean of the sample T should be close to 12.

X True

O False

(b) The standard deviation s of the sample should be close to 20.

)8{ True

O False

(c) The standard deviation s of the sample should be close to 20/+/10, 000.
O True '

x False

(d) The sample should be approximately normally distributed.
O True

W False

(e) The distribution of the sample should be close to the distribution of the
original population.

)82 True

O False



2. A researcher chooses 30 New Yorkers from the ages of 20-29 and asks them
how many hot dogs they have eaten in the past month. The average number
of hot dogs eaten is 8.2. Assume that you know that the overall population
standard deviation is ¢ = 6.3.

(a) What is the distribution of the sample mean Z7

(b) Find a 98% confidence interval for the population mean.
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3. Consider the previous example, but more realistically, assume you do not know
the population standard deviation, but you do know that the sample standard

deviation is s = 6.3.
(a) What is the distribution of the sample mean Z?
(b) Find a 90% confidence interval for the population mean.
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4. Tt is known that the average number of hot dogs consumed each month by
people in the US is 5.7. Consider the sample from the previous question, and
use it to investigate whether New Yorkers eat significantly more or less hot
dogs than the national average. Choose the confidence level to be C' = 95%.

(a) Set up a null hypothesis, and an alternative hypothesis.

)

(b) Describe the test statistic, and compute it.

(c) What is the p-value for the test statistic?
)

(d) Draw a conclusion.
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5. In the previous example, find the power of the test to distinguish the New
Yorkers from the general population, if the actual number of hot dogs New

Yorkers eat each month really is 8.2.
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6. You wish to take a sample of CSI students to find what proportion of them
use iPhone’s. How large does your sample need to be to have a margin of error
less than 10%? You may use the fact that p(1 — p) < 1.
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7. You take a survey of 120 CSI students and find that 78 of them have iPhone’s.
Find a 95% confidence interval for the proportion of students who have iPhone’s.
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8. A national survey of 1000 people finds that 523 of them have an iPhone. Find
a 95% confidence interval for the difference between the national proportion,
and the proportion of CSI students using the sample in the previous question.
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9. Using the data from the previous two questions, test whether CSI students
are significantly more likely to use an iPhone compared the national popula-
tion. (Choose a C = 98% confidence level.) State your null and alternative
hypotheses explicitly, and also compute the p-value.
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10. It is known that the overall proportion of cell phones in the US which are
iPhone’s is 52.28%. If you choose a sample of CSI students of size 120, what is
the power of the test in the previous question to detect an alternative hypothesis
H =78/ 1207
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Formulas

population mean

population standard deviation

sample size

sample mean

sample standard deviation (standard error)
population proportion

sample proportion

ﬁ)ﬁ%&|3 Q =

The sample mean 7 of a normal distribution N(u, o) has distribution N(u, o /+/7).

The sample mean of any distribution with mean u and standard deviation o has
distribution approximately N(u, o/+/n), for n sufficiently large.

Confidence interval Test statistic Distribution
== T o
mean, known o =k, n N(0,1
a W Bt a2.olyn = (0,1)
mean, unknown o T +t,5//n r=r t-dist, df =n — 1
¢ st ity 2 2 fl e E? .
difference between =7 — % + 1, si/n1 + s2/ngy t-dist,
\/_2—2— .
two means s1/ma + s3/ns df=min{n;,ny} — 1
f & ~ ~ ?3 el 7
proportion Pt z/B(1 - p)/n —— N(0,1)
p(l—p)/n
difference between p; — Po = 2./P(1 — p)(1/ny + 1/ny), - {Jl = N(0,1)
two proportions where p = (Ping + panz)/(ny + ny) \/p(l —D)(1/n1 + 1/ny)

(observed — expected)?

2 ‘gt 2
statistic: =
& : & Z expected
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