Sample Midterm Solutions

Question 1 (10)


As the new season starts, the median salaries (MEDSAL) in $1000 are computed for 30 teams in the Major League Baseball and sorted in ascending order below.  Also a few summary statistics are computed.  (Source: USA Today)
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Summaries

Let medsali = the median salary of team with 

          rank  i
Then:
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a. (2) In your opinion, what is the most appropriate name for the shape of the distribution? 

Choose from:


      Normal                   Bimodal                  Skewed              Binomial


            Please explain your choice below:


The answer is either Bimodal or Skewed. Since there is two distinct groups, it could be bimodal. Also, since average is greater than median, it is (positively) skewed.

b.
(2) Compute the average and the standard deviation of data using the summaries given.  
   Please show your work.
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Average =          = 1,057.13
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c.
(3) Compute the median and the lower quartile of data.   Please show your work.


The rank of median = (30+1)/2 = 15.5, so Median is (750+775)/2 = 762.5
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325
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       Montreal Expos

350
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       Pittsburgh Pirates

350

3

       Detroit Tigers

363

4

       Milwaukee Brewers

400

5

       Cincinnati Reds

423

6
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436

7

Arizona Diamondbacks

500

8

       Minnesota Twins

525

9

       Texas Rangers

550

10

       Colorado Rockies
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11

       Florida Marlins

600

12

Tampa Bay Devil Rays

650

13

       Atlanta Braves

738

14

       Houston Astros

750

15

       Chicago White Sox

775

16

       Toronto Blue Jays

825

17

       San Diego Padres

863

18

       Baltimore Orioles

888

19

       New York Mets
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20

San Francisco Giants

1000

21

       St. Louis Cardinals

1100

22

       Oakland Athletics

1358

23

       Los Angeles Dodgers

1500

24

       Chicago Cubs

1550

25

       Anaheim Angels

2150

26

       Philadelphia Phillies

2425

27

       Seattle Mariners

2658

28

       Boston Red Sox

3087

29

New York Yankees

3100

30


The rank of LQ =                                                           , so LQ is 500

d. (3) Draw a box plot of the data. Please be sure to label the key landmarks.


Smallest = 325,


LQ = 500,


Median = 762.5,


UQ = 1358 (which rank is 23),


Largest  = 3100

Question 2 (8):


Samantha investigates the performance of The Walt Disney Co.   Monthly price changes in dollars of the company stocks are collected for recent 51 months and summarized in the following.  
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5

1

Mean      

-0.187451

Median  

 0.100000

Maximum 

 6.970000

Minimum 

-6.600000

Std. Dev.  

 2.307830

Skewness  

-0.307757

Kurtosis  

 4.939357

Jarque-Bera

 8.797424

Probability

 0.012293

For simplicity, Samantha rounds the sample mean to – 0.19 dollars  (- 19 cents)  and the sample standard deviation to 2.31 dollars (231 cents)  Also, she uses a normal curve to approximate the population histogram for the price change.   


Answer the following questions about the price change of Disney stocks for the next month.

a. (2) What is the chance that the price declines?  Please show your work.
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b. (2) What is the chance that the price increases more than one dollar cents per share?
          Please show your work.
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c.  (2) Samantha defines the worst case scenario as the 2. 5th percentile of the price

           change.  What is this value of the change in price?  Please show your work.  

2.5th percentile is larger than 2.5% of the data or there is a probability of 0.025 that X will be lower than this number.
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d. (2) Carefully examine the histogram and identify, if any, the features of data that Samantha should be concerned with for using the sample mean and the sample standard deviation for calculating probabilities above.  Please explain.

The key words are outliers. You have to recognize that there might be outliers at the lower end and higher end of the histogram and you should check to verify. However, because we have not talked about the exact formula to tell if it is an outlier (in the book we have formula) so the answers could be subjective but you must recognize that there is a chance that they are outliers in your answer.

Question 3: (8)

Employee absenteeism is a major source of quality problems in hotel management.  Lori, Manager of Operations of the World Hotel Chain, investigates employee absenteeism at the World Hotel in downtown Boston.  She finds that 15 % of all employees of the hotel are absent excessively.  Fourty (40) percent of all employees in the hotel work in the food service department.  Seven (7) percent of employees work in the food service department and are absent excessively.   An employee is selected at random from the list of all employees working in the hotel.

a. (2) Find the probability that the employee selected at random either works in the food service department or is absent excessively.  Please show your work.

Set  A = absent and F = food service department.

Then, P(A) = 0.15, P(F) = 0.40, and P(A and F) = 0.07

P(A or F) = P(A) + P(F) – P(A and F) = 0.15 + 0.40 - 0.07 = 0.48




b. (2) Given that the employee selected at random works in the food service department, find the probability that the employee is absent excessively.  Please show your work.



P(A given F) =  P(A and F) / P(F) = 0.07 / 0.40 = 0.175
c. (2) Are the events “working in the food service department” and “absent excessively” mutually exclusive?  Please explain briefly.

No, since P(A and F) is not equal to zero. ( P(A and F) = 0.07)


d. (2) Are the events “working in the food service department” and “absent excessively” independent?  Please explain briefly.

No, since P(A and F) is not equal to P(A)P(F).  

P(Aand F) = 0.07 and P(A)P(F) = (0.15)(0.40) = 0.06

Question 4: (8)


Mary is a contractor specializing in home improvements.  She randomly selects 40 homes in a community and finds out from each home if the home remodeled the kitchen within last five years, and B: the home remodeled the main bath room within last five years.  Let:


A = the home remodeled the kitchen


B = the home remodeled the main bath room

Her survey results are shown in the following table.  All numbers are counts, i.e., frequencies.
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For a randomly selected home from the community, for each event stated below, define the event by using symbols A, not A, B, and not B, and then compute the probability:

a. (2) the home has remodeled the kitchen

missing value = 40 – (8-22-6)=4
P(A) = P(A and B) + P(A and not B) = 10/40 = 0.25





b. (2) the home has remodeled the kitchen but not the main bath room.


P(A and not B) = 6/40 = 0.15



c. (2) the home either remodeled the kitchen or the main bath room or both 


P(A or B) = P(A) + P(B) – P(A and B) = (4+6)/40 + (4+8)/40 – 4/40 = 0.45

or
P(A or B) = 1- P(not A and not B) = 1 – 22/40 = 0.45




d. (2) the home has not remodeled the kitchen given that it has remodeled the bath room.

      P(not A | B) = P(not A and B)/P(B) = (8/40) / (12/40) = 0.67




Question 5: (6)


Tracy, Marketing Director of PEI Business Journal, wants to increase the circulation of the Journal and distributes a limited time trial subscription for free to potential subscribers.  The probability that a free trial offer is converted to a regular subscription is estimated to be 10%.   It is also reasonable to assume that conversions are independent.

a. (2) Tracy distributes 20 free trial offers to executives of local firms. What is the probability that tow or less offers are converted to a regular three month subscription?   Please explain.
X: the number of offers converted to regular subscription. 

X is binomial with parameters n=20 and (=0.10. 

We want to find: P (X(2). To do so, we need to look up the binomial probabilities table (Table D-3) for the following combination: 


Nn=20, (=0.10, a=2, and “sum”.

Therefore, P (X(2)=0.677 

b. (2) Tracy distributes 300 free trial offers.  What is the expected number of conversions?  What is the standard deviation?   Please show your work.  

Now, X is binominal with n=300 and (=0.10.

E[X]=300*0.1=30
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c. (2) Tracy distributes 300 free trial offers.  Using your answers in b, compute the probability of 15% or more conversions. Please show your work.  
Pr(p(0.15)=Pr(X(45). 

Since n is large enough, we can use normal approximation. That is, we can say that, X is a normal random variable with a mean of 30 and a standard deviation of 5.196 (these are from part b). 

Therefore, 
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