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STATISTICS
SECTION II
Part A
Questions 1-5
Spend about 65 minutes on this part of the exam.
Percent of Section II grade—75

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy of your results and explanation.

1. The summary statistics for the number of inches of rainfall in Los Angeles for 117 years, beginning in 1877,

are shown below.
N MEAN MEDIAN TRMEAN STDEV SE MEAN
117 14.941 13.070 14.416 6.747 0.624
MIN MAX Ql Q3
4.850 38.180 9.680 19.250

(a) Describe a procedure that uses these summary statistics to determine whether there are outliers.
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(b) Are there outliers in these data? \lg;s
- Justify your answer based on the procedure that you descnbed in part (a).
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(c) The news médxa reported that in a particular year, there were only 10 inches of rainfall. Use the
information provided to comment on this reported statement.
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Spend about 65 minutes on this part of the exam.
Percent of Section II grade—75

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy of your results and explanation.
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(b) Are there outliers in these data? Y¢S
Justify your answer based on the procedure that you described in part (a).
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(c) The news media reported that in a particular year, there were only 10 inches of rainfall. Use the
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correctness of your methods as well as on the accuracy of your results and explanation.
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(b) Are there outliers in these data? _Y;QS___

Justify your answer based on the procedure that you described in part (a).
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(c) The news media reported that in a particular year, there were only 10 inches of rainfall. Use the
information provided to comment on this reported statement.
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2. A department supervisor is considering purchasing one of two'comparable photocopy machines, A or B.
Machine A costs $10,000 and machine B cobts $10,500. This department replaces photocopy machines every
three years. The repair contract for machine A costs $50 per month and covers an unlimited number of repairs.
The repair contract for machine B costs $200 per repair. Based on past performance, the distribution of the
number of repairs needed over any one-year period for machine B is shown below.

Number of Repairs 0 1 2 3
Probability 050 | 025 | 0.15 | 0.10

You are asked to give a recommendation based on overall cost as to which mai:hine, A or B, along with its repair

" contract, should be purchased. What would your recommendation be? Give a statistical justification to support
your recommendation.
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2. A department supervisor is considering purchasing one of two comparable photocopy machines, A or B.
Machine A costs $10,000 and machine B costs $10,500. This department replaces photocopy machines every
three years. The repair contract for machine A costs $50 per month and covers an unlimited number of repairs.
The repair contract for machine B costs $200 per repair. Based on past performance, the distribution of the
number of repairs needed over any one-year period for machine B is shown below.
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2. A department supervisor is considering purchasing one of two comparable photocopy machines, A or B.
Machine A costs $10,000 and machine B costs $10,500. This department replaces photocopy machines every
three years. The repair contract for machine A costs $50 per month and covers an unlimited number of repairs.
The repair contract for machine B costs $200 per repair. Based on past performance, the distribution of the
number of repairs needed over any one-year period for machine B is shown below.
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@ Number of Repairs 0 1 2 3
Probability 0.50 { 0.25 | 0.15 | 0.10

You are asked to give a recommendation based on overall cost as to which machine, A or B, along with its repair
contract, should be purchased. What would your recommendation be? Give a statistical justification to support
your recommendation.
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3. Every Monday a local radio station gives coupons away to 50 people who correctly answer a question
about a news fact from the previous day’s newspaper. The coupons given away are numbered from
1 to 50, with the first person receiving coupon 1, the second person receiving coupon 2, and so on, until
all 50 coupons are given away. On the following Saturday, the radio station randomly draws numbers
from 1 to 50 and awards cash prizes to the holders of the coupons with these numbers. Numbers continue
to be drawn without replacement until the total amount awarded first equals or exceeds $300. If selected,
coupons 1 through 5 each have a cash value of $200, coupons 6 through 20 each have a cash value of $100,
and coupons 21 through 50 each have a cash value of $50. «

(a) Explain how you would conduct a simulation using the random number table provided below to estimate
the distribution of the number of prize winners each week.
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(b) Perform your simulation 3 times. (That is, run 3 trials of your simulation.) Start at the leftmost digit in the

first row of the table and move across. Make your procedure clear so that someone can follow what you did.
- You must do this by marking directly on or above the table. rt the number of wi i
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first row of the table and move across. Make your procedure clear so that someone can follow what you did.
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4. Students are designing an experiment to compare the productivity of two varieties of dwarf fruit trees. The site
for the experiment is a field that is bordered by a densely forested area on the west (left) side. The field has been
divided into eight plots of approximately the same area. The students have decided that the test plots should be
blocked. Four trees, two of each of the two varieties, will be assigned at random to the four plots within each
block, with one tree planted in each plot.

The two blocking schemes shown below are under consideration. For each scheme, one block is indicated by the
white region and the other block is indicated by the gray region in the figures.

Blocking Scheme A

Blocking Scheme B

Forest



(a) Which of the blockin

| g schemes, A or B, i§ better for this experiment? Explain your answer.
Blockin heme A is more

. appropriate because rt
provides for tn: samples & edual amepnie o
cach 4re€ +ype /n both the forested ancl
hone forestec area. TF Biccking Scheny B

as used, thun random assighriyitts of tirees
wu/cl caCse +wo of Huw <a #ipf of {rees
© be qrown (N +the forested aréa §n both
- 1{59 I¥ all sampies of +he Same verety
b(OC . 7L}'LQ {o)’@S‘ILC’OI G.J’fa,“‘/'h,ér? +he .
wéreluéf’w:f results covld be basec/ or |
%’ ‘C’c‘i —h'orv‘ cw‘g not “ree vauriety. & _Tn blocking
shenu A Fwo of each Var ety of +ree

would be (n each landscape, a ufﬁgy
5€WC'Mr5 ‘/’O CC’/’)/) e ,r’(clf_"::hd_’",ﬁf?f-ég&_:’-l;.;, :
)] Even?oo—/'h / &ndSC S,

ugh the students have decided to block, they must randomly assign the varieties of trees to the
plots within each block. What is the

purpose of this randomization in the context of this experiment?
The purpese cof Hha randornigation (s +o
ENSore thot +hi condi+ions 4or each +ree

A Nipulated by +he ex fffmn')'é’i_’,
’Cﬁ:fa I?\i}n;mckgrﬁitﬁicns -,[o;{/ each +ree, except
for +he lemuont of larglscape (which |
las been biccrecl) must loe raromie
S50 +het the resp+s are nof.%aj g #/66
The grovping of @ ong vari ety ﬂ;%r s,
Y J€xamp/c’ Fall of one varety {f <
or > 40 be’P/chred 1 the +0p four
e el u(‘CfSS(ulgmw#h covld be
plo%s, el SLEC e ore
ased on a Ve iety /1‘ m’q/ 'D@H@r
clirect sunlight, betier soll, i
SoLICes of (ater. Ranclomieatior evepns
DU Hhase {aclois and al /pu%jo r +he
experinent 1o loe vnbiesad.



4. Students are designing an experiment to compare the productivity of two varieties of dwarf fruit trees. The site
for the experiment is a field that is bordered by a densely forested area on the west (left) side. The field has been
divided into eight plots of approximately the same area. The students have decided that the test plots should be
blocked. Four trees, two of each of the two varieties, will be assigned at random to the four plots within each
block, with one tree planted in each plot.

The two blocking schemes shown below are under consideration. For each scheme, one block is indicated by the
white region and the other block is indicated by the gray region in the figures.

Blocking Scheme A

Forest

Block 1

Block 2

Blocking Scheme B

Forest



(a) Which of the blocking schemes, A or B, is better for this experiment? Explain your answer.
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(b) Even though the students have decided to block, they must randomly assign the varieties of trees to the
plots within each block. What is the purpose of this randomization in the context of this experiment?
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4. Students are designing an experiment to compare the productivity of two varieties of dwarf fruit trees. The site
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divided into eight plots of approximately the same area. The students have decided that the test plots should be
blocked. Four trees, two of each of the two varieties, will be assigned at random to the four plots within each
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white region and the other block is indicated by the gray region in the figures.

Blocking Scheme A

Forest

Block 1

Block 2

Blocking Scheme B

Forest
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(b) Even though the students have decided to block, the.y‘-must randomly assign the varieties of trees to the
plots within each block. What is the purpose of this randomization in the context of this experiment?
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5. A growing number of employers are trying to hold down the costs that they pay for medical insurance for their
employees. As part of this effort, many medical insurance companies are now requiring clients to use generic
brand medicines when filling prescriptions. An independent consumer advocacy group wanted to determine if
there was a difference, in milligrams, in the amount of active ingredient between a certain “name” brand drug
and its generic counterpart. Pharmacies may store drugs under different conditions. Therefore, the consumer
group randomly selected ten different pharmacies in a large city and filled two prescriptions at each of these
pharmacies, one for the “name” brand and the other for the generic brand of the drug. The consumer group's
laboratory then tested a randomly selected pill from each prescription to determine the amount of active
ingredient in the pill. The results are given in the following table.

ACTIVE INGREDIENT
(in milligrams) .

Pharmacy 1 2 3 4 5 6 7 8 9 |10
Name brand | 245 | 244 | 240 | 250 | 243 | 246 | 246 | 246 | 247 | 250
‘Generic brand | 246 | 240 | 235 | 237 | 243 | 239 | 241 | 238 | 238 | 234
Wty 0 4 © 13 o 7 v g 9 ((
.Based on these resuf'\‘( qﬂ;\at should the consumer group’s laboratory report about the difference in the active
ingredient in the two brands of pills? Give appropriate statistical evidence to support your response.
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S. A growing number of employers are trying to hold down the costs. that they pay for medical jnsurance for their
employees. As part of this effort, many medical insurance companies are now requiring clients to use generic
brand medicines when filling prescriptions. An independent consumer advocacy group wanted to determine if
there was a difference, in milligrams, in the amount of active ingredient between a certain “name” brand drug
and its generic counterpart. Pharmacies may store drugs under different conditions. Therefore, the consumer
group randomly selected ten different pharmacies in a large city and filled two prescriptions at each of these
pharmacies, one for the “name” brand and the other for the generic brand of the drug. The consumer group's
laboratory then tested a randomly selected pill from each prescription to determine the amount of active
ingredient in the pill. The results are given in the following table.

ACTIVE INGREDIENT
(in milligrams)
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Based on these results, what should the consumer group’s laboratory report about the difference in the active
ingredient in the two brands of pills? Give appropriate statistical evidence to support your response.
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5. A growing number of employers are trying to hold down the costs that they pay for medical insurance for their
employees. As part of this effort, many medical insurance companies are now requiring clients to use generic
brand medicines when filling prescriptions. An independent consumer advocacy group wanted to determine if
there was a difference, in milligrams, in the amount of active ingredient between a certain “name” brand drug
and its generic counterpart. Pharmacies may store drugs under different conditions. Therefore, the consumer
group randomly selected ten different pharmacies in a large city and filled two prescriptions at each of these
pharmacies, one for the “name” brand and the other for the generic brand of the drug. The consumer group's
laboratory then tested a randomly selected pill from each prescription to determine the amount of active
ingredient in the pill. The results are given in the following table.

ACTIVE INGREDIENT
(in milligrams)

Pharmacy 1 2 3 4 5 6 7 8 9 110
Name brand | 245 | 244 | 240 | 250 | 243 | 246 | 246 | 246 | 247 | 250
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Based on these results, what should the consumer group’s laboratory report about the difference in the active
ingredient in the two brands of pills? Give appropriate statistical evidence to support your response.
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If you need more room for your response to question 5, use the space below.
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Percent of Section II grade—25

STATISTICS
SECTION II
Part B
Question 6
Spend about 25 minutes on this part of the exam.

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy of your results and explanation.

6. The statistics department at a large university is trying to determine if it is possible to predict whether an
applicant will successfully complete the Ph.D. program or will leave before completing the program. The
department is considering whether GPA (grade point average) in undergraduate statistics and mathematics
courses (a measure of performance) and mean number of credit hours per semester (a measure of workload)
would be helpful measures. To gather data, a random sample of 20 entering students from the past 5 years is
taken. The data are given below.

Successfully Completed Ph.D. Program

Student | A B C D E F G H I ] K| L M
GPA 38 (351403929 (35 (354039130 34]37]36
Credit | 12.7 [ 13.1 {1251 130|150 147|145 12.0| 13.1 | 153 | 146 | 125 | 140
hours

Did Not Complete Ph.D. Program

Student | N [0) P Q R S T

GPA 36 | 29 | 3.1 35 {1 39| 36 | 3.3

Credit | 11.1 | 145|140 109 | 11.5 | 12.1 | 12.0

hours

The regression output at the top of the next page resulted from fitting a line to the data in each group. The
residual plots (not shown) indicated no unusual patterns, and the assumptions necessary for inference were
judged to be reasonable.



Successfully Completed Ph.D. Program

Predictor Coef StDev T P
Constant 23514 1.684 13.95 0.000
GPA —2.7555 0.4668 -5.90 0.000
S =0.5658 R-8q = 76.0%

Did Not Complete Ph.D. Program

Predictor Coef StDev T P
Constant 24.200 3.474 6.97 0.001
GPA -3.485 1.013 -3.44 0.018
S = 0.8408 R-Sq=70.3%

Write a few sentences commenting on your display.
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(a) Use an appropriate graphical display to compare the GPA’s for the two groups.
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(b) For the students who successfully completed the Ph.D. program, is there a significant relationship between
GPA and mean number of credit hours per semester?

Give a statistical justification to support your response.
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(c) If anew 'applica.nt, has a GPA of 3.5 and a mean number of credit hours per semester of 14.0, do you think
this applicant will successfully complete the Ph.D. program? Give a statistical justification to support your
response.
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STATISTICS
SECTION II
Part B
Question 6
Spend about 25 minutes on this part of the exam.

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy of your results and explanation.

6. The statistics department at a large university is trying to determine if it is possible to predict whether an
applicant will successfully complete the Ph.D. program or will leave before completing the program. The
department is considering whether GPA (grade point average) in undergraduate statistics and mathematics
courses (a measure of performance) and mean number of credit hours per semester (a measure of workload)
would be helpful measures. To gather data, a random sample of 20 entering students from the past 5 years is
taken. The data are given below.

Successfully Completed Ph.D. Program

Student | A B C D E F G H I ] K| L M
GPA 38 (351403929 (35 (354039130 34]37]36
Credit | 12.7 [ 13.1 {1251 130|150 147|145 12.0| 13.1 | 153 | 146 | 125 | 140
hours

Did Not Complete Ph.D. Program

Student | N [0) P Q R S T

GPA 36 | 29 | 3.1 35 {1 39| 36 | 3.3

Credit | 11.1 | 145|140 109 | 11.5 | 12.1 | 12.0

hours

The regression output at the top of the next page resulted from fitting a line to the data in each group. The
residual plots (not shown) indicated no unusual patterns, and the assumptions necessary for inference were
judged to be reasonable.



Successfully Completed Ph.D. Program
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(b) For the students who successfully completed the Ph.D. program, is there a significant relationship between
GPA and mean number of credit hours per semester?

Give a statistical justification to support your response.
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(c) If a new applicant has a GPA of 3.5 and a mean number of credit hours per semester of 14.0, do you think
this applicant will successfully complete the Ph.D. program? Give a statistical justification to support your
response.
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Spend about 25 minutes on this part of the exam.

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy of your results and explanation.

6. The statistics department at a large university is trying to determine if it is possible to predict whether an
applicant will successfully complete the Ph.D. program or will leave before completing the program. The
department is considering whether GPA (grade point average) in undergraduate statistics and mathematics
courses (a measure of performance) and mean number of credit hours per semester (a measure of workload)
would be helpful measures. To gather data, a random sample of 20 entering students from the past 5 years is
taken. The data are given below.

Successfully Completed Ph.D. Program

Student | A B C D E F G H I ] K| L M
GPA 38 (351403929 (35 (354039130 34]37]36
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GPA 36 | 29 | 3.1 35 {1 39| 36 | 3.3
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The regression output at the top of the next page resulted from fitting a line to the data in each group. The
residual plots (not shown) indicated no unusual patterns, and the assumptions necessary for inference were
judged to be reasonable.



Successfully Completed Ph.D. Program

Predictor Coef StDev T P
Constant 23.514 1.684 13.95 0.000
GPA - =2.7555 0.4668 -5.90 0.000
S =0.5658 R-Sq =76.0%

Did Not Complete Ph.D. Program

Predictor Coef StDev T P
Constant 24.200 3.474 6.97 0.001
GPA -3.485 1.013 -3.44 0.018
S = (.8408 R-Sq =70.3%

(a) “Use an appropriate graphical display to compare the GPA’s for the two groups.
Write a few sentences commenting on your display.
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(b) For the students who successfully completed the Ph.D. prograrri, is there a significant relationship between
GPA and mean number of credit hours per semester?

Give a statistical justification to support your response.
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(c) If a new applicant has a GPA of 3.5 and a mean number of credit hours per semester of 14.0, do you think

this applicant will successfull ; : 3ol inetificati
I'GSPOESC. ssfully complete the Ph.D. program? Give a statistical justification to support your
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