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Mid-term Exam 

 

ADM2303, Fall 2016       
STATISTICS FOR MANAGEMENT I       

Date: OCTOBER 15, 1.00-2.30      
 
      Duration: 1.5      
 
 

INSTRUCTIONS 
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.  
 

 
GIVEN NAME:  _____________ FAMILY NAME___________________SECTION____ 
 
STUDENT #:  ________________________ 
 
 

ANSWER ALL QUESTIONS ON THE CODING SHEET 
 
 

ALSO PUT YOUR ANSWER AND ALL INTERMEDIATE CALCULATION AND 
REASONING ON THE QUESTION PAPER. 

 
 

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: an examination copy or booklet without that signed statement will not be graded and 
will receive a final exam grade of zero.  

 



 2 

Questions 1-6 
 

The company Innova manufactures small gasoline engines in three factories, M1, M2 and M3. All 
engines are tested before delivery and are declared to be acceptable, defective (minor defects that 

are repairable) or unacceptable (major issues that are not repairable). The following table provides 

the number of engines for each category of production for the three factory. 
 

  Factory 

Categories M1 M2 M3 Total 

A: acceptable engine 450 315 390 1155 

D: defective engine 60 40 60 160 

U: unacceptable engine 30 25 30 85 

Total 540 380 480 1400 

 
Q1. What is the probability that an engine is defective or that it comes from factory M2? 

(a) 38.57% 

(b) 3.10% 
(c) 35.71% 

(d) 41.43% 
(e) None of the above 

 

 
 

 
 

Q2. What is the probability that an engine is defective and unacceptable? 
(a) 0.00% 

(b) 17.50% 

(c) 0.69% 
(d) 5.36% 

(e) None of the above 
 

 

 
 

 
Q3. Knowing that an engine was produced by factory M3, what is the probability that it is 

defective? 
(a) 41.43% 

(b) 12.50% 

(c) 37.50% 
(d) 4.29% 

(e) None of the above 
 

 

 
 

 
Q4. Knowing that the events are disjoints, what is the probability that an engine is 

manufactured at M1 or M2? 

(a) 65.71% 
(b) 0.00% 

(c) 10.47% 
(d) 70.00% 

(e) None of the above 
 

 

 
 

 
Q5. What is the probability that an engine is produced by factory M1 given that it is 

unacceptable? 

(a) 42.50% 
(b) 2.34% 

(c) 2.14% 
(d) 35.29% 

(e) None of the above 
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Q6. What is the probability that an engine is unacceptable and that it was manufactured either at 
factory M1 or M2? 

(a) 0.04% 
(b) 3.93% 

(c) 67.86% 

(d) 71.79% 
(e) None of the above 

 
 

 
 

 

Questions 7-13 
 

VillageNets is a microfinance NGO (non-governmental organization). They provide financing to 
small businesses in developing countries. Village Nets plans to assess the credit risk of loan 

applicants by assessing the applicant's internet-based social-network profile (to be categorized into 

one of three categories, A, B, C). Historical records of borrowers who proved to default show that 
the proportion falling into category A, B and C was 0.1, 0.2, 0.7, respectively. The same records 

show that the proportions among the non-defaulters (good loans) was 0.6, 0.3, and 0.1, 
respectively. Assuming that 10 percent of Village Nets loan applicants will ultimately default, 

answer the following (assuming that the above probabilities apply). 
 

Q7. What proportion of all applicants will fall into Category C? 

(a) 0.07 
(b) 0.16 

(c) 0.7 
(d) 0.4 

(e) 0.09 

 
 

 
 

 

Q8. What proportion will fall into either Category A or B? 
(a) 0.91 

(b) 0.6 
(c) 0.84 

(d) 0.3 
(e) 0.93 

 

 
 

 
 

Q9. Given that potential customer is known to fall into category C, what is the probability that 

they would default on a loan (if loan given). 
(a) 0.7 

(b) 0.07 
(c) 0 because independent 

(d) 0 because disjoint 
(e) 0.4375 

 

 
 

 
 

Q10. Consider a group of 5 Category C customers. What is the probability that none of them 

default? 
(a) 0.7 

(b) 0.00243 
(c) 0.0563135 

(d) 0.0160284 
(e) 0 because disjoint 

 

 
 

 



 4 

Q11. Consider a group of 5 Category C customers. What is the probability that at least one of them 
defaults? 

(a) 0.83193 
(b) 0.9839716 

(c) 0.9436865 

(d) Can't answer because not disjoint 
(e) 0.99757 

 
 

 
 

 

The context is different in the moderately developed world where the probability of default is 0.05, 
and the probability that a borrower would fall into category A is 0.8 (hint: these are marginal 

probabilities). Consider a randomly chosen customer from this moderately developed region, and 
determine the joint probability that they fall in Category A and will not default. 

 

Q12. What would this joint probability be if these two events (namely (1) Category A and (2) 
being non-default) were disjoint? 

(a) 0.76 
(b) 0.04 

(c) 0 
(d) 0.85 

(e) 1 

 
 

 
 

 

Q13. What would this joint probability be if these two events (namely (1) Category A and (2) 
being non-default) were independent? 

(a) 0.76 
(b) 0.04 

(c) 0 

(d) 0.85 
(e) 1 

 
 

 
 

 

Questions 14-19 
 

Karen is starting a career as a professional wildlife photographer and plans to photograph Canadian 
Geese at one of the staging grounds during their migration in North Eastern Manitoba. She booked 

a place in a hide at the edge of a lake and plans to photograph the geese as they land on the 

water. For the price of a room in the Hilton ($200 per day), she gets a spot on a  wooden bench 
shared by other photographers, a muddy floor, a bracket to mount her telephoto lens, a  tent to 

sleep in and delicious meals of freshly caught fish. Last year, during a stay of 3 days in this hide, 
she got 2 shots worth $5000 each. She regards this as typical for this time of year although good 

shots happen at random and each day is independent of the others. To establish her reputation 
Karen only sells $5000 photographs. This year she has booked 4 days in the hide. 

 

Q14. What is Karen’s expected (mean) revenue from her first day in the hide.  
(a) $2000 

(b) $3000 
(c) $3333 

(d) $5000 

(e) $6667 
 

 
 

 
 

Q15. What is the probability of getting two or more $5000 photos on the first day. 

(a) 0.114 
(b) 0.144 

(c) 0.189 
(d) 0.213 

(e) 0.856 
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Q16. What is the standard deviation (SD) of her revenue from one day. 
(a) $950 

(b) $1178 
(c) $1546 

(d) $2441 

(e) $4082 
 

 
 

 
 

Q17. What is the standard deviation (SD) of her revenue from the 4 days. 

(a) 25% of the answer to Q16 
(b) 50% of the answer to Q16 

(c) same as the answer to Q16 
(d) 2 times the answer to Q16 

(e) 4 times the answer to Q16 

 
 

 
 

 
Q18. Use SD/mean as a measure of risk. How much more risky is 1 day than 4 days. 

(a) 1/4 as risky 

(b) 1/2 as risky 
(c) 2 times as risky 

(d) 4 times as risky 
(e) times as risky 

 

 
 

 
 

Q19. The return charter flight from Winnipeg where Karen lives costs $1,200. How much net 

income can she expect from the 4-day trip.  
(a) $0 

(b) $1000 
(c) $11333 

(d) $12133 
(e) $13333 

 

 
 

 
 

Questions 20-23 

 
At a restaurant, patrons have the choice of sitting inside or on the outside patio. We are not 

concerned with the number of patrons in this exercise, only the number of tables taken inside 
versus outside. The restaurant has 25 tables. The manager knows from long-time experience that 

on a day like today, 75% of patrons choose the patio and 25% choose to sit inside. The manager 
was absent from the restaurant earlier in the day, and just arrives. A staff manager tells her that 7 

tables are taken in total.  In this exercise, the manager tries to guess how many tables are taken 

outside versus inside. 
 

Q20. What is given in this exercise? 
(a) p=.25, q=.75, probability distribution 

(b) =.75, x=7, poisson 

(c) n=25, p=.75, binomial 

(d) n=7, p=.75, binomial 
(e) n=5, p=0.25, binomial 
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Q21. Without looking around, the manager calculates the expected value of how many of the tables 
are outside tables and says: Let me guess, this many are taken on the patio: 

(a) 1.75 
(b) 5.25 

(c) 6.25 

(d) 18.75 
(e) this can actually not be calculated so easily. 

 
 

 
 

 

Q22. What is the standard deviation? 
(a) < 1.0 

(b) 1.0 < sd < 2.0 
(c) 2.0< sd < 4.0 

(d) 4.0 < sd < 5.0 

(e) we don’t have enough information to calculate this. 
 

 
 

 
 

Q23. What is the probability that exactly 3 tables outside and 4 tables inside are taken? 

(a) 0.001 
(b) 0.058 

(c) 0.428 
(d) 0.571 

(e) > 0.6 

 
 

 
 

 

Questions 24-26 
 

A worker takes a break from construction and watches bees on a patch of flowers. She notices that 
while there seem to be a lot of bees hovering around the flowers, the ‘traffic’ to and from the patch 

is not very heavy. During the 15min. morning break over a few days she observes a fairly steady 
pattern of 6 bees arriving per every 5min. 

She wonders whether she could apply some statistics calculations to this. 

 
Q24. Could she use one of the following approaches?  

(a) probability calculations 
(b) binomial distribution 

(c) Poisson distribution 

(d) (b) or (c) 
(e) none of the above 

 
 

 
 

 

Q25. What is the probability of less than 2 bees arriving during 5 minutes of her morning break? 
a. 0.002 

b. 0.015 
c. 0.017 

d. 0.045 

e. 0.062 
 

 
 

 
 

Q26. What is the probability that 4 or more bees arrive during only 2 minutes of the break? 

(a) 0.151 
(b) 0.779 

(c) 0.221 
(d) 0.849 

(e) cannot be calculated 
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Questions 27-29 
 

Mr. Soandso is in the market to buy a car. He would like on that consumes under 7.5 litres/100km. 
The dealer has a car with a sticker that says the car consumes 7.2 litres/100km. Assume this is 

based on a normal distribution with a standard deviation of 2.3 litres/100km. Calculate the 

probability that on a test drive the car will consume more than 7.5 litres/100km. 
 

Q27. Identify the given variables 

(a)  = 7.2 / 100km 

(b)  = 7.5, x=7.2 

(c)  = 7.2, x=7.5 

(d)  = 0.3, =2.3 

(e) none of the above are correct 
 

 
 

 

 
 

 
 

Q28. Can / should we calculate z? 
(a) yes, z= (7.5-7.2)/2.3 = 0.13 

(b) yes, z= (7.2-7.5)/2.3 = -0.13 

(c) yes, z= (0.3-7.2)/2.3 = -3 
(d) yes, z= (7.2-0.3)/2.3 = 3 

(e) no, this would not be appropriate 
 

 

 
 

 
 

 
 

Q29. To not carry any errors forward, assume we can calculate z for this exercise and it is 0.95. 

Now calculate the probability that the car will consume more than 7.5 litres/100km on the 
test drive (values are approximate). 

(a) 5% 
(b) 17% 

(c) 83% 

(d) 95% 
(e) can’t be calculated with this information. 
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