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Directions: Be sure to show all of your work. An answer alone will not receive any credit. You must show
a formula or how you arrived at your answer. Partial credit will be given on all problems.

2U1. True/False questions.

4 @ ‘a. If the sample size is large (n > 30), the population is approximately Normally distributed.

T @ %b. If the sample size is large (n > 30), the sample is approximately Normally distributed.

T @ ’c. If the sample size is large (n > 30), the population mean is approximately Normally distributed.
@ F “d. If the sample size is large (n > 30), the sample average is approximately Normally distributed.

@ F “e. A Margin of Errors is the half width of a confidence interval for a parameter.

@ F ’f. The estimated standard error of p is pA-p)
n

@ F %2 too9s 12 = -3.055.

A 99% confidence interval for the mean amount paid for a haircuts by MU females was calculated for all of the
STA 301 students I have surveyed in the past and yielded: [ $21.84, $39.76 |, with an average of $30.80. This CI
was based on 58 female responses. Use this information to answer the T/F below.

T\e

T @ ’h.  We can be fairly certain that at least % of all MU females spend at least $39.76 for haircuts.

T ® %, If I took another sample of 58 MU females, the average amount these females paid for a haircut
would fall between 21.84 and 29.76. 99% of the time.

T @ %, We can conclude the mean amount MU females spend on haircuts is likely closer to $30.80 than to
$21.84.

2. Inarecent USA Today Snapshots, it was reported that Gen Xers (ages 29-40) with millennial kids (ages 9-28)
at home are more likely to have portable digital media players such as iPods. They report that 19% of 537
Gen Xers with millennial kids at home own portable digital media players, while only 10% of 602 Gen Xers
without millennial kids at home own one. The implication of the article is that Gen Xers with millennial kids
are more tech savy than Gen Xers without millennial kids. If we wished to prove this implication using a
hypothesis test, what would be the parameter(s) and hypotheses?
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193 A machine is producing metal pieces that are cylindrical in shape. Nine pieces are taken and the diameters
measured, yielding: 1.01, 0.97, 1.03, 1.04, 0.99, 0.98, 0.99, 1.01, and 1.03 cm. Find a 99% confidence
interval for the mean diameter of pieces from this machine. What do you need to assume in order to answer

the question?y o 4,4 ) et ateded Mﬁw qPM_.,,aA,La RS.
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2 ¢ So L.oosb = 3355% of |.005b3 0.0215 or [0.4781) 1:03 {J

1 - We auw 99/ cond, W‘Z;P\A’»téﬂ > LMTO.Q7¥I,I..O?>3I]

'*4. A health spa claims that new exercise program will reduce a person’s waist size by % cms on the average over
a 5-day period. The waist sizes of 6 men who participated in this exercise program are recorded before and
after the 5-day period

Man 1 g 3 4 5 6 n | Avg SD
Waist Size Before 904 | 955 | 98.7 | 1159 | 1040 | 85.6 | 6 | 98.35 | 10.7139
Waist Size After 91.7 | 939 | 974 | 1128 | 101.3 | 84.0 | 6 | 96.85 | 9.7453
Before-After Difference | -1.3 1.6 1.3 3.1 2.7 1.6 | 6 1.50 1.5427

\ 6_ By computing a 95% confidence interval for the mean reduction in waist size, determine whether the health

e spa’s claim is valid. Normality is a reasonable assumption.
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135 A survey was done with the hope‘of comparing salaries of chemical plant managers employed in two areas of
the country, the northern and west central regions. Independent random samples of 300 plant managers were
selected for each of the two regions. These managers were asked their annual salaries. Obtain a 98%
confidence interval for the difference in West Central and Northern chemical plant managers mean salaries.
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*a. What is the distribution of X,? What theorem did you use to answer this question? k >

A study is to be made to estimate the proportion of residents in a certain city and its suburbs who favor the
construction of a nuclear power plant. How large a sample is needed if one w1shes to be at least 99%

confident that the estimate is within 0.04 of the true proportion of residents in this ci
favor the construction of a nuclear power plant? ~ , - \
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Suppose we have two populations with m d p, and variances o,° and o5, respectively. Consider
two large random samples of size n; and ny, respectively, from these populations and let X, and X, be the

respective sample averages.
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*b. We claim that X, - X, is unbiased for p; - p» . Prove that this is a true statement?

MBIMW EE‘;| '—x-zl = A, - J&,}QMMQAJOM 'pUK._

e[x,-%] = elXT - e8] = Uz - s = - Mo dne

> ¢. Find the standard error of ( X, - X, ). What did you assume?
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