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ADM 2303, Fall 2016 

 STATISTICS FOR MANAGEMENT  I 

FINAL EXAM DECEMBER  

 

 

GIVEN  NAME .........................  FAMILY  NAME .................................. Student #..................... Section ........ 

 

1. Books and notes are not permitted. One sheet of notes, 

8.5”x11”, is allowed as per instructions in course outline. 

2. Calculators are permitted. 

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

 

STATISTICAL TABLES ARE PRINTED AT THE END OF THIS EXAM 

 

USE THE QUESTION PAPER FOR ROUGH WORK 

SHADE THE APPROPRIATE BOX ON THE CODING SHEET 

THE QUESTION PAPER CAN BE USED FOR CALCULATIONS. 

 
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.  
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Questions 1-5. Hepatitis C in British Columbia. On World Hepatitis Day, July 28, 2014, the BC Centre for 
Disease Control stated that 3% of British Columbians (about 130,000 people) were infected with 
hepatitis C. Although there is no vaccination against hepatitis C, it can be cured with a daily combination 
pill that cures 95% of patients. We survey a sample of 2500 randomly selected British Columbians living 
in the city of Burnaby as to whether they have hepatitis C.  

1) What is the number of people that we would expect to find in our sample that have hepatitis C?  

a) 64 
b) 75 
c) 128 
d) 150 
e) It depends on the population of Burnaby 

 

2) What is the standard deviation of the proportion of people in our sample that have hepatitis C? 

a) < .001 
b) between 0.001 and 0.01 
c) between 0.01 and 0.1 
d) between 0.1 and 0.2 
e) between 0.2 and 1.0 

 

3) We find that the proportion of people in our sample with hepatitis C is 2.56%. What is the probability 
that the proportion would be as low as 2.56% (or lower) if the true proportion for the whole of Burnaby 
is 3%, i.e. the same as for British Columbia as a whole? 

a) < .001 
b) between 0.001 and 0.01 
c) between 0.01 and 0.05 
d) between 0.05 and 0.2 
e) between 0.2 and 1.0 

 

4) What conditions do we need to check in order to answer question 3? 

a) the expected number of people in our sample with hepatitis C is > 10 
b) the expected number of people in our sample without hepatitis C is > 10 
c) the total population of Burnaby is > 25,000 
d) both a) and b) 
e) all the above 

 

5) Can you conclude that Burnaby has a lower proportion of people with hepatitis C than the whole of 
British Columbia? 

a) Yes, because 0.0256 is less than 0.03 
b) Yes, because the probability in question 3 is > 0.05 
c) No, because the probability in question 3 is > 0.05 
d) Yes, because the probability in question 3 is < 0.05 
e) No, because the probability in question 3 is < 0.05 
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Questions 6-10. Gender Gap. Each year the World Economic Forum measures the differences between 
men and women with regard to four factors (i) health and survival, (ii) educational attainment, (iii) 
economic participation and opportunity and (iv) political empowerment. These four measures are 
combined into one score, which we will call the gender equality score. A higher score implies more 
gender equality. The results for the top 20 ranked countries for 2014 are: 
 

Iceland 0.8594 Switzerland 0.7798 

Finland  0.8453 Germany 0.778 

Norway 0.8374 New Zealand 0.7772 

Sweden 0.8165 Netherlands 0.773 

Denmark 0.8025 Latvia 0.7691 

Nicaragua 0.7894 France  0.7588 

Rwanda 0.7854 Burundi  0.7565 

Ireland 0.785 South Africa 0.7527 

Philippines 0.7814 Canada 0.7464 

Belgium 0.7809 United States 0.7463 

 
[The total of the gender equality scores for the 20 countries given above is 15.721] 
 
6) If you were to draw a histogram of these results, how many bins (groups, bars) would you use. You 
are not asked to actually draw the histogram, just say how many bins (groups, bars) you would use. 
 
a) 4 
b) 5 
c) 6 
d) 10 
e) either a) or b) 
 
 
7) Calculate the mean of the distribution of the gender equality score for the countries shown. Choose 
the closest option below.  
 
a) 0.78 
b) 0.79 
c) 0.8 
d) 0.81 
e) 0.82 
 
8) Calculate the median of the distribution of the gender equality score for the countries shown. Choose 
the closest option below. 
 
a) 0.78 
b) 0.79 
c) 0.8 
d) 0.81 
e) 0.82 
 
9) What do your answers to 7) and 8) say about the shape of the distribution of gender gap for the 
countries shown? 
 
a) It is exactly symmetric 
b) It is skewed to the right 
c) It is skewed to the left 
d) The distribution has more than one mode 
e) We cannot conclude anything about the shape of the distribution 
 
 
10) Which country corresponds to the 7th percentile of the distribution of gender gap for the countries 
shown? 
 
a) United States; b) Canada; c) Iceland; d) Finland; 
e) The 7th percentile is in between two countries. 

http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=ISL
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=CHE
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=FIN
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=DEU
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=NOR
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=NZL
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=SWE
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=NLD
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=DNK
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=LVA
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=NIC
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=FRA
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=RWA
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=BDI
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=IRL
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=ZAF
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=PHL
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=CAN
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=BEL
http://reports.weforum.org/global-gender-gap-report-2014/economies/#economy=USA
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Questions 11-16. A market research firms conducts studies regarding the success of new products. The 
company is not always perfect in predicting the success.  Suppose that there is a 65% chance that any 
new product would be successful (and a 35% chance that it would fail).  In the past, for all new products 
that ultimately were successful, 80% were predicted to be successful (and the other 20% were 
inaccurately predicted to be failures).  Also, for all new products that were ultimately failures, 70% were 
predicted to be failures (and the other 30% were inaccurately predicted to be successes).  
 
11) What is the probability that a new product would be a success? 
 
a) between 0.65 and 0.70 
b) between 0.70 and 0.75 
c) between 0.80 and 0.85 
d) between 0.75 and 0.80 
e) This probability cannot be obtained 
  
  
   
  
12) For a sample of 6 randomly selected successful new products, what is the probability that none was 
mistakenly predicted to be a failure?  
 
a) < 0.10 
b) between 0.10 and 0.20 
c) between 0.20 and 0.30 
d) between 0.30 and 0.40 
e) > 0.40 
  
  
   
13) For any randomly selected new product, what is the probability that the market research firm would 
predict that it would be a success? 
 
a) < 0.60 
b) between 0.60 and 0.62 
c) between 0.62 and 0.64 
d) between 0.64 and 0.66 
e) > 0.66 
  
  
  
  
  
14) If the market research predicted that a product would be a success, what is the probability that it 

would actually be a success? 
 
a) < 0.81 
b) between 0.81 and 0.82 
c) between 0.82 and 0.83 
d) between 0.83 and 0.84 
e) between 0.84 and 0.85 
  
  
   
  
15) If the market research predicted that a product would not be a success, what is the probability that 

it would still be a success? 
 
a) between 0.30 and 0.32 
b) between 0.32 and 0.34 
c) between 0.34 and 0.36 
d) between 0.36 and 0.38 
e) > 0.40 
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 16) Let the two events, (S): “A new product is successful” and (N): “A new product is predicted to be a 
failure”. Which of the following statements is true?  

 
a) S and N are independent 
b) S and N are mutually exclusive 
c) S and N are complimentary 
d) S and N are collectively exhaustive 
e) None of the above is true 
 
 
Question 17-19 Alsace: The main beer-producing region of France – Part 1 

Since the mid 19th century in Alsace, specialised breweries have taken over small family businesses and 

have introduced major innovations to control ale quality. Water drawn from the groundwater, barley, 

malt, yeast and hops are the ingredients of Alsace ale which gives it its unique density and alcohol 

content.  We can assume that the density of Alsace ales follows a normal distribution with an average 

density of 19.5 degrees Plato and a standard deviation of 0.5 degree Plato. (Degree Plato is an 

empirically derived hydrometer scale that measures how much denser the liquid is compared to water). 

17) We choose a microbrewery in Alsace randomly, what is the probability that the density from its ale is 

higher than 19.75 degrees Plato? 

a) < 0.2 
b) between 0.2 and 0.4 
c) between 0.4 and 0.6 
d) between 0.6 and 0.8 
e) between 0.8 and 1.0 

 
 

18) What is the probability that the density from a randomly selected microbrewery is between 19 and 

20 degrees Plato? 

a) < 0.2 
b) between 0.2 and 0.4 
c) between 0.4 and 0.6 
d) between 0.6 and 0.8 
e) between 0.8 and 1.0 

 
 

19) What is the probability that in a randomly selected sample of five microbreweries the average 

density is lower than 19.3 degrees Plato? 

a) < 0.2 
b) between 0.2 and 0.4 
c) between 0.4 and 0.6 
d) between 0.6 and 0.8 
e) between 0.8 and 1.0 

 

 

Question 20-22 Alsace: The main beer-producing region of France – Part 2 

This is additional information to Part 1. 

Franck Müller, owner of a microbrewery in Alsace, has been working on a new fermentation process to 

increase the average density of local ales. A higher average density could be desirable since it is an 

indicator of alcohol content, and a higher alcohol content could be financially rewarding. 

Frank claims that his new process yields a higher average density and will perhaps change the standard 

deviation of ales produced in the region. Frank would like to support his claim and has randomly 
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selected batches from 6 microbreweries that have recently adopted his new process. Densities in degree 

Plato from the 6 microbreweries are given below: 

20.2   19.5   19.6   20.6   20.3   21.0  

20) To test the owner`s claim, the appropriate distribution to use is given by: 

a) Poisson distribution 

b) Exponential distribution 

c) Z - distribution 

d) CLT distribution 

e) None of the above 

 

21) What is the standard deviation in degree Plato of the average density of the sample of the 6 

microbreweries? 

a) < 0.2 
b) between 0.2 and 0.4 
c) between 0.4 and 0.6 
d) between 0.6 and 0.8 
e) between 0.8 and 1.0 

 

 

22) What can you conclude about the new fermentation process? 

a) The new fermentation process does not yield a higher average density compared to local ales 

and the average sample density is representative of the region 

b) The new fermentation process does not yield a higher average density compared to local ales 

and the average sample density is not representative of the region 

c) The new fermentation process yields a higher average density compared to local ales and the 

average sample density is not representative of the region 

d) The new fermentation process yields a lower average density compared to local ales and the 

average sample density is not representative of the region 

e) It is not possible to determine since the sample size is too small 

 

Questions 23 - 26:  Arts Classes 

A grade 2 arts teacher is keeping track of how many times students spill their paint water each week. 

Last school year, the average rate of occurrence of such incidents was 6.35 spills per week.  

23) During that year, what was the probability of getting fewer than 3 paint spills in a given week? 

a) < .001 
b) between 0.001 and 0.01 
c) between 0.01 and 0.05 
d) between 0.05 and 0.2 
e) between 0.2 and 1.0 

 

24) Last week, the teacher had a grade 3 class instead of his usual grade 2 class. The number of spills 

was 2. If the probability of spills was the same as that for his grade 2 class, what would the probability of 

2 or fewer spills be? 

a) < .001 
b) between 0.001 and 0.01 
c) between 0.01 and 0.05 
d) between 0.05 and 0.2 
e) between 0.2 and 1.0 
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25) The teacher wonders if this means that grade 3 students are less likely to spill their paint water.  

a) Yes, they are less likely, because 2 < 3 
b) No, they are not less likely, because 2 is not much smaller than 3 
c) Yes, because the probability is <5% 
d) No, because the probability is >5% 
e) No, because the probability is <5% 

 

26) The teacher also keeps track of the location in the classroom where the spills happen. The 

probability that a spill happens in the front half of the room (as opposed to the back half) is 67%. What 

is the probability of exactly 2 spills happening in the back half if there are 5 spills altogether? 

a) < .001 
b) between 0.001 and 0.005 
c) between 0.005 and 0.02 
d) between 0.02 and 0.5 
e) between 0.5 and 1.0 

 

Questions 27-30 : Sprayfoam 

Sprayfoam insulation used in residential buildings is applied in layers of two inches. The application 

process is difficult, as the material is sprayed on as a liquid and then foams up somewhat irregularly. 

Therefore, the thickness of each layer is not very precise. An excellent and experienced contractor can 

apply the foam so that the thickness does not vary much, e.g. with a target of two inches, the variance is 

¼ inch2.  

27) How would you expect the thickness to be distributed? 

a) Uniform distribution 
b) Exponential distribution 
c) Normal distribution 
d) Sampling distribution 
e) Probability distribution 
 

 

28) What thickness range do you expect 95% of the sprayed area to fall into? 

a) 1-3 inches 
b) 1.5-2.5 inches 
c) 0.5-3.5 inches 
d) 1.25-2.75 inches 
e) We can’t tell 
 

29) You test one spot and find it’s 1.15 inches. What is the probability of this or a thinner spot occurring?  

a) < .001 
b) between 0.001 and 0.01 
c) between 0.01 and 0.05 
d) between 0.05 and 0.2 
e) between 0.2 and 1.0 

 

30) Would you conclude that the contractor is not very good? 

a) Yes, because 1.15 is less than 2 inches 
b) Yes, because the probability in question 29 is > 0.05 
c) No, because the probability in question 29 is > 0.05 
d) Yes, because the probability in question 29 is < 0.05 
e) No, because the probability in question 29 is < 0.05 
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Questions 31-35 : Tomato Seeds 

A certain type of tomato seeds germinates 90% of the time. A backyard farmer planted 25 seeds.  

31) What is the probability that exactly 21 seeds germinate? 

a) < .001 
b) between 0.001 and 0.01 
c) between 0.01 and 0.05 
d) between 0.05 and 0.2 
e) between 0.2 and 1.0 

 

 

32) What is the probability that fewer than 23 seeds germinate? 

a) < 0.2 
b) between 0.2 and 0.4 
c) between 0.4 and 0.6 
d) between 0.6 and 0.8 
e) between 0.8 and 1.0 

 

 

33) What is the expected number of seeds that germinate?  

a) > 24 
b) between 23 and 23.9 
c) between 21 and 22.9 
d) between 2 and 3.9 
e) < 2 

 

 

34) A hobby farmer plants 200 seeds. We would like to know the probability that greater than 179 and 

less than 186 seeds germinate. Can this question be answered using the normal distribution?  

a) Yes, you can always use the normal distribution 
b) Yes, np and nq are larger than 10 
c) No, np and nq are larger than 10 
d) No, the sample is not large enough 
e) No, this is not a scenario for a normal distribution 

 

 

35) Assume you could use the normal distribution. What x values would you use to calculate the z 

values? 

a) x1=180.5; x2= 185.5 
b) x1=179.5; x2= 185.5 
c) x1=180.5; x2= 184.5 
d) x1=179.5; x2= 184.5 
e) There really is no way to do this with a normal distribution 
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Q36-46 iShop2Home 

iShop2Home provides web and smart-device interface support for on-line shopping. The web-
based (X) and device-based (Y) transactions (reported in 1000's per week) are the basis of 
iShop2Home's (weekly) revenue. 

The first set of questions concern the random variables X and Y (namely web and device based 
services respectively). 

For the purposes of this question the joint probability model between X and Y will be 
summarized with the following tabulated empirical probability model. 

      Y=17 Y=20 Y=22 Y=24 
 X=44 0.00 0.04 0.04 0.03 
 X=48 0.04 0.16 0.16 0.02 
 X=52 0.12 0.19 0.08 0.00 
 X=55 0.06 0.03 0.03 0.00 

36). Based on this probability model please determine the marginal probability model for web-
based (X) services. Identify the choice below, whose probabilities match the marginal model 
that you determined. 

a) 0, 0.04, 0.12, 0.06 

b) 0, 0.16, 0.08, 0 

c) 0.03, 0.02, 0, 0 

d) 0.11, 0.38, 0.39, 0.12 

e) 0.0275, 0.095, 0.0975, 0.03 

 

Based on the marginal probability model for X, please determine the following: 

37). Expected value E[X] (units, thousands of transactions/week). 

a) 50 

b) 49.8 

c) 45.6 

d) 46 

e) 66.3 

 

38). Standard deviation SD[X] (units, thousands of transactions/week). 

a) 4.15 

b) 4.79 

c) 3.17 

d) 22.9 

e) 99.3 

 

 

39). Management want to know the probability that the total transaction volume (=X+Y) will 
exceed 70 (units, thousands of transactions/week). Select the closest answer. 

a) 0.33 

b) 0.65 

c) 1 

d) 0.77 

e) 0.35 
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To prevent cascading errors, please ignore your preceding calculations. Instead use the 
parameters tabulated below, along with a correlation coefficient of negative 0.45.  

     param 
  rv  µ σ 
   X 60     3 
   Y 30     2 

iShop2Home currently earns $200 (web-based) and $100 (device-based) per thousand web- 
and device- based transactions, respectively. Please determine the following for iShop2Home's 
total weekly revenue. 

40). The expected value (units of $/week) 

a) 12000 

b) 3000 

c) 7500 

d) 45000 

e) 15000 

 

41). The standard deviation (units of $/week) 

a) 632 

b) 540 

c) 189737 

d) 3606 

e) 162111 

 

42). What difference did the correlation coefficient make? How would your answers to the two 
previous questions have changed if the correlation was in fact zero? 

a) Both the expected value and standard deviation would decrease 

b) Both the expected value and standard deviation would increase 

c) The expected value would increase while the standard deviation would be unchanged 

d) The expected value would be unchanged while the standard deviation would increase 

e) The expected value would be unchanged while the standard deviation would decrease 

 

How would the following summaries of the total weekly revenue change if the price per unit of 
both X and Y were increased by 20 percent (pricenew=price*1.2).  

43). The coefficient of variation 

a) increased by 20% 

b) increased by 44% 

c) increased by 10% 

d) unchanged 

e) decreased by 20% 

44). The expected value 

a) increased by 20% 

b) increased by 44% 

c) increased by 10% 

d) unchanged 

e) decreased by 20% 
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45). The variance 

a) increased by 20% 

b) increased by 44% 

c) increased by 10% 

d) unchanged 

e) decreased by 20% 

 

46). How would the correlation coefficient between X and Y change if 2000 new 
transactions/week were secured for both wired and devices (i.e.,Xnew=X+2 and Ynew=Y+2). 

a) It would be 2 times higher 

b) Can not be determined 

c) It would be 1.2 times higher 

d) It would change sign 

e) It would remain unchanged 
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