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	1.
Books are not permitted. One sheet of notes, 8.5" x 11", written on both the sides is permitted.
2.
Calculators are permitted.

3.       Use the space provided on the question paper for rough work.

4.       Write your answer on the answer sheet showing your calculations and reasoning.


ANSWER 5 OUT OF THE 6 QUESTIONS 
Each question is worth 10 marks.

NO MARKS WILL BE GIVEN FOR A 6TH ANSWER

	Statement of Academic Integrity

The School of Management does not condone academic fraud, an act by a student that may result in a false academic evaluation of that student or of another student. Without limiting the generality of this definition, academic fraud occurs when a student commits any of the following offences: plagiarism or cheating of any kind,  use of books, notes, mathematical tables, dictionaries or other study aid unless an explicit written note to the contrary appears on the exam, to have in his/her possession cameras, radios (radios with head sets), tape recorders, pagers, cell phones, or any other communication device which has not been previously authorized in writing. 

Statement to be signed by the student:

I have read the text on academic integrity and I pledge not to have committed or attempted to commit academic fraud in this examination.

                                                 Signed:______________________________________  

Note: a paper without that signed statement will not be graded and will receive a final exam grade of zero. 


1. Marijuana and Voting. Angus Reid conducted a survey of adult Canadians finding that, overall, 56% supported the legalization of marijuana. The percentage of support was different among voters for the three major political parties as indicated in the table, below. For instance 17% of people both supported legalization of marijuana and also were Conservative voters.
	 
	Conservative
	Liberal
	NDP

	Support
	17%
	21%
	18%

	Oppose
	26%
	9%
	7%

	Not sure
	1%
	1%
	0%


USE THE SPACE ON THIS PAGE FOR ROUGH WORK

PUT YOUR ANSWER ON THE ANSWER SHEET

(1) (a) What is the probability that a Liberal voter opposed the legalization of marijuana?
(1) (b) What is the probability that someone who supported the legalization of marijuana was an NDP voter?
(3) I Suppose I talk to 5 people about support for the legalization of marijuana at a meeting of the Liberal party where everyone is a Liberal voter. What is the probability that none of the 5 people supports the legalization of marijuana?

(3) (d) Is voting Conservative independent of opposing the legalization of marijuana?
(2) (e) Are voting Conservative and opposing the legalization of marijuana mutually exclusive?

QUESTION 2 [10 marks] TekNaks is a new electronics outlet, that promises expert sales-staff.  TekNaks is examining their compensation package for the individual sales-person working in the 3-D TV department.  Market research suggests that (during business hours) 3-D TV’s will sell at a rate of 0.25 units per hour (within the Ottawa outlet of interest).   This question will focus on a typical 10am-8pm business day; entailing 10 business hours (the rate of TV unit sales can be considered constant throughout these business hours). 

USE THE SPACE ON THIS PAGE FOR ROUGH WORK

PUT YOUR ANSWER ON THE ANSWER SHEET
(a) [1] What is the expected number of sales per day?
(b) [1] What is the variance of the number of sales per day
(c) [2] You have suggested a commissions policy (as a way to provide an incentive to the sales-person). This would involve a commission of $50 per unit sold.  You recognize that the sales-person’s income from commissions is a random variable.  Calculate the following for that random variable (daily total commission):

i. Expected value
ii. Coefficient of variation
(d) [4] Management believes that a daily commission of $200 or more would be excessive compensation (note that a commission of $200 implies 4 sales).  Calculate the probability of having four or more sales per day.
(e) [2] Consider a particular work day in which the salesperson has made no sales from 10am until 3pm (5 hours).  Calculate the probability that the time until the next sale will be less than 5 hours.  

QUESTION 3 [10 marks]: As a real-estate agent you rely on commissions from house sales and rentals.  The number of houses that you sell per year is a random variable (denote X).  The number of rental agreements that you secure per year is also a random variable (denote Y). 
USE THE SPACE ON THIS PAGE FOR ROUGH WORK

PUT YOUR ANSWER ON THE ANSWER SHEET
(a) [1] Do you think the random variables X (house sales) and Y (house rentals) are correlated?   Briefly explain, making sure to explain the term correlation.

The joint probability model between house sales (X) and rentals (Y) is tabulated below, along with the marginal probability models for X (bottom row) and Y (last column).  

	
	
	House Sales/year (X)
	

	
	
	1
	3
	6
	P(Y=y)

	Rentals/yr (Y)
	1
	0
	0.03
	0.12
	0.15

	
	4
	0.02
	0.12
	0.11
	0.25

	
	10
	0.13
	0.44
	0.03
	0.6

	
	P(X=x)
	0.15
	0.59
	0.26
	


(b). [2.5 marks] Compute the following for EITHER random variable X or Y (STATE WHICH RV YOU HAVE CHOSEN).   Report your answers to 3 significant digits.

(i) expected value and 

(ii) variance

Now, for the remainder of this question (parts c-d) disregard your answers from above and instead assume the following tabulation of results (if and when you need them).  You may assume that the negative correlation between x and y is linear: 

	E[X]
	E[Y]
	SD[X]
	SD[Y]
	Correlation(X,Y)

	4 sales/yr
	8 rentals/yr
	2 sales/yr 
	5 rentals/yr 
	- 0.40


c) [5 marks] Assume a fixed commission for each house sale of $15,000/sale and a fixed commission for each rental of $2500/rental.  Determine the following for your annual gross (before tax) income:

(i) The expected value

(ii) the variance 
(d) [1.5] Assume that your annual gross income is Normally distributed. Specify the upper quartile, Q3, for your annual gross income.
4. Days Lost. Statistics Canada (http:www.statcan.ca) provides data about the average number of days lost per worker by cause of each province. Listed below are some summary statistics for the distributions of days lost for all provinces because of “Personal or Family Responsibility” (PorF) and “Illness or Disability” (IorD) for 2004.

	 
	Days lost



	Sample statistics
	P or F
	I or D

	Mean
	1.62
	7.98

	Median
	1.75
	8

	Mode
	1.9
	8

	Standard deviation
	0.25
	1.31

	Interquartile range
	0.4
	1.9


USE THE SPACE ON THIS PAGE FOR ROUGH WORK

PUT YOUR ANSWER ON THE ANSWER SHEET

(2) (a) Comment on the symmetry of these two distributions.
(1) (b) For the Personal or Family Responsibility distribution, which would be a more appropriate summary of the centre, the mean or the median? Justify your answer.
(1) (c) For the Illness or Disability distribution, determine approximate values for the lower and upper quartiles, Q1 and Q3.
(2) (d) For the Illness or Disability distribution, use the following summary statistics (regardless your answer to part (c)) to answer the following question: Are there any outliers in the distribution? Justify.

	Minimum
	Maximum
	Lower quartile, Q1
	Upper quartile, Q3

	5.7
	9.9
	6.9
	8.8


(2) (e) Which distribution has the largest relative spread (coefficient of variation)? Justify your answer with appropriate statistical measure calculations. 
(2) (f) Suppose that in 2010, data values for days lost because of Personal or Family Responsibility reason have increased by 20% compared to 2004 data values. By what % do the statistics below increase? (The answer may be 0%) 
i. Mean

ii. Variance

iii. Coefficient of variation

iv. Interquartile range

5. (i) Drugs in Canada. The Liberal government of Canada that decriminalized the possession of small quantities of marijuana, was replaced by a Conservative government in the 2006 election. The Conservative government considered scrapping the decriminalization legislation, and in 2007, Angus Reid conducted a survey of 411 Conservative voters finding that 59% of those surveyed supported scrapping the Liberal legislation. [Source: Angus Reid Strategies, 2007, “Illegal Drugs: Drugs a National Problem – Canadians would mix Grit and Tory policies”.]
USE THE SPACE ON THIS PAGE FOR ROUGH WORK

PUT YOUR ANSWER ON THE ANSWER SHEET

 (2) (a) Suppose that in fact, for the whole population of Canada, 50% of Conservative voters supported scrapping the Liberal legislation. What is the probability that a survey of 411 Conservative voters would have found the proportion supporting the scrapping of the liberal legislation to be 59% or higher.
 (1) (b) Do you think that more than 50% of Conservative voters in the whole of Canada supported scrapping the Liberal legislation? State your reason clearly.

(ii) Cod Farming in Atlantic Canada. Canada's first farmed cod was harvested from Hermitage Bay, Newfoundland and Labrador in 2003 and in Kelly Cove, New Brunswick in 2006. Young cod are transferred from a hatchery to sea cages, and it then takes an average of 26 months for an individual cod to reach market-size, with a standard deviation of 1 month. The average weight of market size cod is 3.75 kg with a standard deviation of 0.38 kg, and we will assume that both the time and the weight are Normally distributed. [derived from: Fisheries and Oceans Canada, Atlantic Cod, http://www.dfo-mpo.gc.ca/aquaculture/fincod-poissons/atl-cod-morue-eng.htm] 
You have developed a new feeding program for cod in sea cages, and your first sample of 52 cod has reached market size in an average of 25.6 months and weighs an average of 3.9 kg.

(2) (c) What is the probability of a random sample of 52 cod reaching market size in an average of 25.6 months or less without your new feeding program?

 (1) (d) Is your new feeding program effective? State your reason clearly.

(2) (e) What is the probability of a single market-sized cod weighing over 4.25 Kg without your new feeding program

 (2) (f) You want to examine 20 market-size cod which have achieved a weight of over 4.25 kg without your new feeding program. You take a random sample of 250 market-sized cod that used the old feeding program. What is the probability that this sample will contain enough cod for your purpose? 

6. Alloy composition. Die casts are used to make moulds for molten metal to produce a wide variety of products ranging from kitchen and bathroom fittings to toys, doorknobs, and a variety of auto and electronic components. Die casts themselves are made out of an alloy of metals including zinc, copper, and aluminum. For one particular die cast, the manufacturer must maintain the percent of aluminum between 3.8% and 4.2%. To monitor the percent of aluminum in the casts, three casts are periodically sampled, and their aluminum content is measured. The results for the 20 randomly selected samples are listed in the table below: 
	Sample #
	Measurement 1
	Measurement 2
	Measurement 3
	x_bar
	Range

	1
	4.01
	3.97
	3.98
	3.99
	0.04

	2
	3.92
	3.92
	3.95
	3.93
	0.03

	3
	3.96
	3.96
	3.9
	3.94
	0.06

	4
	4.04
	3.93
	3.95
	3.97
	0.11

	5
	3.96
	3.85
	4.03
	3.95
	0.18

	6
	4.06
	4.07
	3.99
	4.04
	0.08

	7
	3.94
	4.02
	3.98
	3.98
	0.08

	8
	3.95
	4.07
	3.99
	4
	0.12

	9
	3.9
	3.92
	3.97
	3.93
	0.07

	10
	3.97
	3.96
	3.94
	3.96
	0.03

	11
	3.96
	4
	3.91
	3.96
	0.09

	12
	3.9
	3.85
	3.91
	3.89
	0.06

	13
	3.97
	3.87
	3.94
	3.93
	0.1

	14
	3.97
	3.88
	3.83
	3.89
	0.14

	15
	3.82
	3.99
	3.84
	3.88
	0.17

	16
	3.95
	3.87
	3.94
	3.92
	0.08

	17
	3.86
	3.91
	3.98
	3.92
	0.12

	18
	3.94
	3.93
	3.9
	3.92
	0.04

	19
	3.89
	3.9
	3.81
	3.87
	0.09

	20
	3.91
	3.99
	3.83
	3.91
	0.16


USE THE SPACE ON THIS PAGE FOR ROUGH WORK

PUT YOUR ANSWER ON THE ANSWER SHEET

(3) (a) Find the centre line and control limits for the x-bar chart. Draw the corresponding lines on the chart on the answer sheet.
(3) (b) Find the centre line and control limits for the R chart. Draw the corresponding lines on the chart on the answer sheet.

(2) (c) Is the process in control? Justify your answer using statistical quality control rules.

(1) (d) Is the process controllable? Justify your answer using statistical quality control rules.

(1) (e) Are the sample data in the table within the specification of this particular die cast? Justify your answer.
Shewhart Factors

	n: Subgroup Size 
	A2 
	A3 
	d2
	d3
	D3 
	D4 

	2 
	1.88 
	2.66 
	1.13
	0.853
	0 
	3.27 

	3 
	1.02 
	1.95 
	1.69
	0.888
	0 
	2.57 

	4 
	0.73 
	1.63 
	2.06
	0.880
	0 
	2.28 

	5 
	0.58 
	1.43 
	2.33
	0.864
	0 
	2.11 

	6 
	0.48 
	1.29 
	2.53
	0.848
	0 
	2.00 


