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4. A sociologist was investigating the ages of grandparents of high school students. From a random sample of
10 high school students, th sociologist collected data on the current age, in years,of the students’ maternal
‘grandparents. The data are shown i the table below.

Student
Standard
Als|c|olE|F|c|n| 1| |men S
Ageof grandmother | 75| 70| 55| 75[55] 0] s0] 70| 74| 74| 698 | sa3w
Ageorgrandaer | 73] 75| 65| 67|60 75| 83| 74| 70| 70| 706 | 665
Difference | 1] 5] 10| 8| 5] 5] 3] 4| +| & 15| ss

(@) Construct and inerpret 4 95 percent confidence inerval for the population mean difference in age.
(age of grandmother minus age of grandfather) of the maternal grandparenis of high school studenis.
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(1) One of the sociologist's rescarch questions was about the mean difference i age withou fegard {0 which
‘randparent s older. The interval constructed in part (2) does not address such a question. Based on the
‘sample of high school stugents, pive the value of th poin estimate for the mean diference in age that could
e used to address the sociologist’s question.
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5. An automobile manufacturer sold 30,000 new cars, one (0 each of 30,000 customers,in  certain year. The
manufacturer was interested in investigating the proporton of the new cars that experienced a mechanical
problem within the firs 5,000 miles drven.

(@) A listof the names and addresses of all cusiomers who baught the new cars s availabl. Describe a
‘ampling plan that could be used (0 obtain a simple random sample of 1,000 customers from th list.

Bach customer from a simple random sample of 1,000 customers who bought one of the new cars was asked

‘whether they experienced any mechanical problems within the irst 5,000 miles driven. Forty customers from the

‘sample reported a problem. Of the 40 customers who reported a problem, 13 customers, or 32.5%, reported a

problem specifically with the power door locks.

(b) Explain why 0.325 should not be used to estimate the population proportion of the 30,000 new cars sold that
experienced a problem with the power door locks witin the first 5,000 mles driven.
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(€) Based on the resuls o the sample, give  point estimate of the number of new cars sod that experienced a
problem with the power door locks within the first 5,000 miles driven.
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STATISTICS.
SECTION 1
PartB.
Question 6
‘Spend about 25 minutes on this part of the exam.
Percent of Section I score—25

Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the
cortectness of your methods as wel as n the accuracy and complelenéss of your resuls and explanations.

6. Emily walks every day. and she keeps  record of the number of miles she walks each day. The histogram and
five.aumber summary below were created from the recorded milks for  random sample of 25 of the days
Emily walked.

123 45678

Miles Walked
Minimum Q1 Madian [ Maximum
s 26 5 55 75

On one of the 25 days inthe sampl, Enily walked 7.5 miles. From the histogram, i appears tht th value
7.5 might e an oulir relative 1o the other values. Two methods are proposed for dentifying an outlier in a et
of data.
(&) One method for identiying an outlier s o use theinterquartile range (IQR). An outlir is any number thatis
reater than the upper quati by at least 1.5 times the IQR o less than the lower quartile by at least
15 times the IQR. Does such a method idenify the value of 7.5 miles as an outler for Emily's setof data?
Justify your answer.
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Another method of dentiying an outler i o investigate whether ther i evidence that 2 value might have come
from  population with a mean difrent fom the mean of the population of the other values.

Let X and ¥ represent random variables. X is istributed normally with mean 4, and standard deviation o,

and ¥ is distributed normally with mean 4, and standard deviation . Consider 1 randormly selecied value of ¥
and a1 randomly selected values of X.

(b) Consider the difference ¥ ~ X.

) Intrms f 4, and s, what s the mean of the iffrence ¥~ X7

() Interms of 7 and o, whal s the standard deviation of the difference ¥ — X 7

‘Suppose that ofthe 1 ~ 25 recorded values from Emily's sample, the value of 7.5 comes from the disribution
of ¥ and the remaining 24 values come from the distribution of X. The summary staisics for the 24 values hat
‘come from the distribution of X are given below.

(©) Use the value of the potential outlier and the summary satistcs of the remaining 24 values (o estimale the
mean and standard deviation of the difference ¥ —

The estimated standard deviation of ¥ — ¥
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Recall that a method for identifying an outlicr is (0 investigate whether there is evidence that a value might
have come from a population with 4 mean different from the mean of the populaion of the other values. The
Tollowing hypotheses can be used for such an investigaion.

Ho iy = he

Hoay

(@ Caleulate the value o thetes satstc used for evaluating the hypotheses.

(@) The p-value for the hypothesis test described above s less than 0.0001. What conclusion can be made about
the population means, and wha conclusion can be made about identiying 7.5 as an outler? Jusify your
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sTOP.

END OF EXAM
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STATISTICS.
SECTION 1
Part A
Questions 1.5
‘Spend about 65 minutes on this part of the exam.
Percent of Section I score—75

Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the
correctness of your methods as well s on the accuracy and complelendss of your reults and explanations.

1. Population pyramids are type of bar chart tha show the disiribution oF ages of a counlry’s population.
“The distributions of ages of men and women for two countries, A and B, or the year 2015 are shown in the
‘populaion pyramids below. The age-groups, in years,are lsted n the center columas, and the proportons are
Shown on the horizontal axcs. Each bar représents the proportion o the age-group in the population fortha sex.

Counry A
S =]
80-89 1
C 7079 1
[ 60-69 ]
[ 50-59 ]
C 40-49
3039
C 2029
[ 10-19 1
L 09 ]
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Couny B
o v+ =
[ 80-89 1
C 7079 )
L 0-69
[ 50-59 1
C 40-49 1
[ 3039 1
[ 2029 1
L 10-19 1

[ 09 1

ole 012 008 004 045 0 004 008 012 ole

e
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(@) 15 the proportion of the female population age 60 or older in Couniry A greater than the proportion of the
female population age 60 or older in Country B? Justfy your answer.

(1) One of the two countries experienced an increase in the birth rae inthe years 1946 1o 1955 and another
increase n the birt rate about 20 years later. Based on the graphs, which country experienced the described
fncreases n bith rae? Justify your answer using informalion from the graphs.

(©) For Country A, in which age-group is the median age of the male population? Justiy your answer.
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2. The ability to visually search, such as when reading an x-ray or interpreing a saellit image, is an important
skill in many jobs. Rescarchers conducted a study to investigate whether playing video games could improve a
person’s ability o visually search. Three video games were used in the study: one was adriving game, one was
Spors game, and one was a puzzle game. The partiipants consised of 60 volunteers who had 1o experience
playing vidco games before the study. Each participant was randormly assigned o one of the (hree games so that
there were 20 participants per game.

(@) Describe an appropriate method for randomly assgning 60 particpanis 1o three groups so that cach group.
has 20 partcipants.

“The time o complete a visual search task was recorded for each participant before the assigned game was
played. The time to complete a visual search tak was again recorded for each participant aflr the assigned
game was played. For each game, e mean improvement time (time before minus time after) was calculated

(1) One researcher expressed an nteras n investigaing whether playing a driving game would lead (0 3
different mean improvement ime to complte a visual search tak than would paying a sporls game.
Assuming the appropriate population values are approximaely nomally distributed,sate the name of
@ est withthe appropriate null and allemative hypotheses that could be used Lo investigae the rescarcher’s
iterest.
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(€) When the appropriate test was performed, no significant diffeence was found in mean improvement time.
between the driving game and the spors game. Name one change the fescarchers could make in a future
Study o increase the power of the tst. Explain why such a change would increase the povwr.
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3. In women's tennis,a player must win 2 0ut of 3 sets (0 win 2 match. I a player wins the irs 2 sets, she wins the
mach and the third set is not played. layer V and Player M will compete in 4 match.
(3) LetV represent the event that Player V wins a set, and let M represent the event that Payer M wins a sel.
() Listall possible sequences of events V and M by set played that wil result in Plaer V winning the

i) Listall possible sequences of vents V and M by se played that will resultin Player M winning the
match.

Player V and Player M have competed against ach other many times. Historical data show that ach player s
equally likely 0 winthe irst sel I Player V wins the fist sel,the probability tha she wil win the second sel
50,60, If Player V 10ses the fist sel, the probability that she will lose the second set is 070, I Player V wins.
exactly one of the irst two sets, the probablity tha she wil win th third set is 0.45.

(1) What s the probabilty that Player V will win a maich against Player M?
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(©) What s the probabilty that a match between Player V and Player M will consistof 3 set given that
Player V wins the maich?

(@ Whatis the expected number of sets played when Player V compeles in 2 maich with Player M2




