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a) Compute the expected cost for a 3-year period if the company purchases Machine A.
Compute the expected cost for a 3-year period if the company purchases Machine B.

b) Based on your results in part a), which machine would you recommend?
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FRAPPY!
A recent study revealed that a new brand of mp3 player may need to be repaired up to 3 times during its ownership. Let R represent the number of repairs necessary over the lifetime of a randomly selected mp3 player of this brand. The probability distribution of the number of repairs is given below.
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a) How often can you expect to repair this brand of mp3 player?
b) Suppose we also randomly select a phone that may require repairs over its lifetime. On average, this brand of phone requires two repairs over its lifetime. Assuming the phone and mp3 player break down independently of each other, how many total repairs should you expect for the two devices over their lifetimes?
c) Each mp3 repair costs $15 and each phone repair costs $25. What is the total amount you can expect to pay in repairs over the life of the devices?
SOLUTION
a) Mean: 0(0.4) + 1(0.3) + 2(0.2) + 3(0.1) = 1
You can expect to repair this brand of mp3 player once in its lifetime.

b) T = total number of repairs across two devices
mean of T: 1 + 2 = 3
You can expect to perform 3 repairs, in total, on the devices over their lifetime.
[bookmark: _GoBack]
c) Total expected cost: $15(1) + $25(2) = $65
You can expect to pay $65 in repairs over the lifetime of the devices.
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3. A local arcade is hosting a tournamen in which contestants play an arcade game with possible scores ranging
from 0 1o 20. The arcade has set up multiple game tables so that all contestants can play the game at the same
time; thus contestant scores are independent. Each contestant’s score will be recorded as he or she finishes, and
the contestant with the highest score s the winner.

Afier practicing the game many times, Josephine, one of the contestants, has established the probability
distribution of her scores, shown in the able below.

Josephine's Distribution
Score 6 |7 [ 819
Probability | 0.10 | 030 | 040 | 020

Crystal, another contestant, has also practiced many times. The probability distribution for her scores i shown in
the table below

Crystals Distribution
Seore 78
Probability | 045 | 040

(@) Calculate the expected score for each player.

(b) Suppose that Josephine scores 16 and Crystal scores 17. The difference (Josephine minus Crystal) of
their scores is 1. List all combinations of possible scores for Josephine and Crystal that will produce
a difference (Josephine minus Crystal) of —1, and calculate the probability for each combination.

(©) Find the probability that the difference (Josephine minus Crystal)in their scores is —1

(@) The able below lists all the possible differences in the scores between Josephine and Crystal and some
associated probabilities

Distribution (Josephine minus Crystal)

Difference | 3 K 0 1
Probability | 0015 0325 | 0260

Complete the table and calculate the probability that Crystal’s score will be higher than Josephine’s score.
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‘Solution
Part (a):
‘The espected scores are as follows:
Josephine
15 =160.1) + 17(0.3) + 180.4) +190.2) =17.7
Crystal
e = 17(0:45)+ 18(0.4) = 190.15) =177

Pare (b):
1 C Probability
B 1045
1718
18 19
Pare (c)
‘The probability is
0.045+0.12+0.06=0225
Part (@)

P(difference =-1) = 0.225 (from part <)
P(difference =-2) = 1- 0015 - 0.225 - 0.325 - 0.260 ~ 0.90 = 0.085

Distribution of Josephine - Crystal
Diffrences [3 [ [1 [0 _[1
Probability | 0.015 [ 0,085 [0.235 [ 0325|0360

‘The probabiliy that Crystal's score s higher than Josephine’s score is
‘P(difference < 0) = 0.015+ 0.085 +0225 = 0325

Scoring
‘This problem is scored in three sections. Section 1 consists of part (2. Section 2 consists of parts (b) and (c).

‘Section 3 consists of part (d). Each section is scored as essentially correct (E), partally correct (P), of incorrect
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4. Two antibiotics are available as treatment for a common ear infection in children.

e Antibiotic A is known to effectively cure the infection 60 percent of the time. Treatment with antibiotic A
costs $50.

e Antibiotic B is known to effectively cure the infection 90 percent of the time. Treatment with antibiotic B
costs $80.

The antibiotics work independently of one another. Both antibiotics can be safely administered to children.
A health insurance company intends to recommend one of the following two plans of treatment for children
with this ear infection.

e Plan I: Treat with antibiotic A first. If it is not effective, then treat with antibiotic B.

* Plan II: Treat with antibiotic B first. If it is not effective, then treat with antibiotic A.

(a) If a doctor treats a child with an ear infection using plan I. what is the probability that the child will be
cured?

If a doctor treats a child with an ear infection using plan II, what is the probability that the child will be
cured?

(b) Compute the expected cost per child when plan I is used for treatment.
Compute the expected cost per child when plan II is used for treatment.
(c) Based on the results in parts (a) and (b), which plan would you recommend?

Explain your recommendation.
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Solution
Pare():

Let A b the vt “susbioric A work:
Let 5 be the event “satbioic B war

The probabiltythat s clld will be cured with Plan i

P(Cure,)=P(A) + P(not A) P(B)
06+04%09)
=096

The probabiltythat s cld will be cured with Plan Il

P(Cure, )= P(B) +P(uot B)P(4)
09+01%06)

The expected costper child when Plan 15 wed fo

Pare©:
Since the proballiy that s hildwill be cured i the z3me under eifher plan, zome othe critrion st be wad

o make 2 recommendation. Froma fnancial point of view, Pan | hould be recommendsd because the
o costper child i Ies tan Plan I
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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.

Number of Repairs 0 1 2 3
Probability 0.50 | 025 | 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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Question 2 - Solution
For A:

Total 3-year cost: $10.000 + 36($50) = $10.000 + $1.800 = $11.800
This cost is fixed.

For B:

Expected number of repairs in 3 years = 3[0(.5) + 1(.25) + 2(.15) + 3(.1)] = 3(.85)=2.55
Expected cost of repairs in 3 years = 3($200)(0.85) = $510
Expected 3-year cost = $10.500 + $510 = $11.010

Choice:

Choose B because it has a lower expected (or average) cost. (A has a fixed cost that is $790 ($11.800 -
$11.010) higher than the expected cost of B.)

Scoring
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2. Airlines routinely overbook flights because they expect a certain number of no-shows. An airline runs a 5 P.M.
commuter flight from Washington. D.C.. to New York City on a plane that holds 38 passengers. Past experience
has shown that if 41 tickets are sold for the flight, then the probability distribution for the number who actually
show up for the flight is as shown in the table below.

Number who 36 37
actually show up
Probability 046 | 030

Assume that 41 tickets are sold for each flight.

(a) There are 38 passenger seats on the flight. What is the probability that all passengers who show up for this
flight will get a seat?

(b) What is the expected number of no-shows for this flight?

(c) Given that not all passenger seats are filled on a flight, what is the probability that only 36 passengers
showed up for the flight?

. A preliminary study conducted at a medical center in St. Louis has shown that treatment with small, low-
intensity magnets reduces the self-reported level of pain in polio patients. During each session, a patient rested
on an examining table in the doctor’s office while the magnets, embedded in soft pads. were strapped to the body
at the site of pain. Sessions continued for several weeks, after which pain reduction was measured.
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Question 2

Solution
Part (a):

P (everyone gets a seat) =P (Y<38) =46+ .30+.16=.92

OR (05+.02+ 01) =92
Part (b):

¥=number of no shows

y 0 1 2 5
py) 01 02 05 16 30 46

E() =0(.01) + 1(.02) + 2(.05) + 3(.16) + 4(30) + 5(46) = 4.1

OR

E(X) =36(46) + 37(30) + 38(16) + 39(.05) + 40(.02) + 41(.01) = 36.9
E()=41-E®)=4.1

Part (0):

P(X=36) 46 _
P(X<38) 76

P(X=36/not all seats are filled) = P(X = 36| X <38) = 605

Sign = Comment

satpm
® 12/10/2013





