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· Write your name and student number in the spaces at the top of this page and check the section number you are registered in (even if you attend another section’s classes).

· This exam consists of   _8_  questions. Check that you have  _11_  pages, including this page. Check to ensure that your copy is complete.

· You have 2 hours to do this exam.

· This is an “open book, notes and calculator” exam. Computers are not allowed.
· After you are told that the exam is over, you have 5 minutes to get your exam booklet to the indicated places as you exit the exam room.

· Write your answers on the actual copy of this exam in the indicated spaces. Hand in only this exam. Nothing else will be marked. You may use scratch paper to do rough calculations but do not hand in the scratch paper.

· For all multiple choice questions, put an X beside the letter of your answer choice or circle the letter of your answer choice.

· Answer ALL questions.

· WARNING: Peanuts may have been consumed during the writing of this exam.

	Question
	Maximum
	Your Mark

	1
	12
	

	2
	10
	

	3
	14
	

	4
	12
	

	5
	15
	

	6
	  7
	

	7
	  9
	

	8
	14
	

	Total


	100

93
	


Question 1 (Total  12  marks)

Here are the numbers of calls answered by 20 workers in a call centre on a particular day:

	13
	13
	14
	16
	17
	17
	18
	18
	19
	19

	19
	19
	20
	20
	21
	21
	22
	24
	25
	25


The mean number of calls is 19 and the standard deviation is 3.49.

a) What are the individuals in this dataset?

__A.
Calls

__B.
Call centre workers

__C.
Length of calls

__D.
Numbers of calls per day

b) Describe this distribution with a five-number summary: (Min, Q1, Median, Q3, Max).

Min = _____      Q1 =_____      Median = _____      Q3 = _____      Max = _____

c) Compute the “inner fences” using the 1.5 x IQR criterion.

Identify any outliers (using inner fences)
_________________ (If none, write None)

Consider the following histograms. 


[image: image1]
d) Which of these two histograms describes the dataset given at the start of the question?

__A.
Histogram (a)

__B.
Histogram (b)

__C.
Both of them

__D.
Neither one of them

e) Assuming that a workday in the call centre is 8 hours long and the workers are on the phone 60% of the time, what is the mean length of a call?

__A.
About 15 minutes

__B.
About 19 minutes

__C.
About 25 minutes

__D.
Cannot tell, since the dataset does not contain data about individual calls

Question 2 (Total  10  marks)

Torino 2006: In this question we will look at some aspects of medals citizens of the mythical country of Statland have won over the past 30 years in Winter Olympic Games. Statlander Olympic Medals can be divided into team medals and individual medals. Here are the numbers of medals that Statlanders have won in the past eight Winter Olympic Games: 

	Site
	Innsbruck 1976
	Lake Placid 1980
	Sarajevo  1984
	Calgary 1988
	Albertville  1992
	Lillehammer 1994
	Nagano 1998
	Salt Lake City 2002

	Team medals
	0
	0
	0
	2
	5
	5
	8
	13

	Individual medals
	3
	2
	4
	6
	37
	40
	49
	86
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Here is a scatterplot of the number of team medals Statland has won since Innsbruck versus the corresponding individual medals. 

a) What is the correlation, r, between these

    two variables?

__A.
  0.98

__B.
–0.98

__C.
  0.58

__D.
–0.58

b) How would r change if Statland had won exactly 20 more individual medals in each of these eight Winter Olympics games?

__A.
r would be 20/8=2.5 times larger

__B.
r would be 20/8=2.5 times smaller

__C.
r would be the same

__D.
r would increase, but I am not sure how much larger

c) Which word best describes the type of relationship between team and individual medals?

__A.
Causation

__B.
Common response

__C.
Confounding

__D.
Some other word starting with “C”

The number of medals Statland won in Winter Olympics has grown dramatically over the 30 years.  Here is the total number of medals Statland has won in each of the past eight Winter Olympics:

	Site
	Innsbruck
	Lake Placid
	Sarajevo 
	Calgary 
	Albertville 
	Lillehammer
	Nagano 
	Salt Lake City
	Mean
	SD

	Year
	1976
	1980
	1984
	1988
	1992
	1994
	1998
	2002
	1989.25
	8.9

	Medals
	3
	2
	4
	8
	42
	45
	57
	99
	32.5
	34.8


Least squares regression line: Medals = -7089 + 3.58 Year

d) Find the correlation coefficient.
    Write your answer here: r = __________  (Report 2 decimal places only.)
Show your work:
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e) How many medals do you expect Statland to win in 2010?

__A.
106 or 107

__B.
Cannot say due to the outlier in the data

__C.
Cannot say, because this involves extrapolating beyond the range of data

(i.e. this is a restricted range problem)

__D.
Cannot say without examining the residual plot first

Question 3 (Total  14  marks)

Beijing 2008:  In this question we focus on swimming events at the Summer Olympics.

a) To qualify for the men’s 100m freestyle event, a swimmer needs to have a time of 48 seconds or less. An American, a Dutch and an Australian hope to qualify. Their past times (in seconds) in this event are normally distributed: American ~N(50,3.0), Dutch ~N(49.5,2.5), and the Australian ~N(49,2.5). (Remember: The first number is the mean, the second is the standard deviation.) What is the probability that the Dutch swimmer will qualify? (Report only 2 decimal places!)








Probability = ____________

b) Which swimmer has the lowest probability of qualifying? Compute that probability.









Swimmer is _____________









Probability = ____________

c) If, in the next Olympic competition, each swimmer achieves his 90th percentile performance, who will win the event? (Remember: Lower times are better, so be careful!)








Winner is _______________

d) Men’s 4x100m freestyle relay: The Dutch relay team has four swimmers, each of whose past times are normally distributed as follows: N(49.5,2.5), N(50,3.0), N(51.5,5), and N(53,2.5). What are the mean and standard deviation of the total time needed by the four swimmers to complete the 400m swim? Assume racers’ times are independent.

Mean = __________

SD = ____________

e) Refer to part d): What is the chance that the Dutch team will complete the swim in under 200 seconds (the time needed to qualify)? (Report only 2 decimal places!)
Question 4 (Total  12  marks)

Olympics again:  Shooting has been an Olympic sport since 1896. The “running target” event has shooters firing at a moving target as it moves across a two-metre opening, from a distance of 10 meters.

a) If a shooter can shoot 7 times and has a probability  p  of shooting successfully, what is distribution of number of successful shots?

__A.
Binomial with mean  p  and SD=
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Binomial with mean  7p  and SD=
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__C.
Normal with mean  p  and SD=
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__D.
Normal with mean  7p  and SD=
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b) In reality, shooters have 60 shots. The average shooter has a success rate of  p = 0.70. The sampling distribution of the sample count is approximately normal with:

Mean = _____________

SD = _____________

c) The probability that a shooter hits the target 48 or more times is closest to:

__A.
0.95

__B.
0.26

__C.
0.74

__D.
0.05

Bobsleigh racing was developed in the 19th century by the Swiss in search of the ultimate thrill. Race times are normally distributed with mean 53 seconds and standard deviation 3 seconds. In bobsleigh events, racers complete four runs.

d) A sample of four runs at a particular event gave a mean of 51 seconds. Compute a 90% confidence interval for the true mean run time. (Report 2 decimal places)
e) The observed margin of error for another sample of four runs was 3.86. What level of confidence was chosen to compute that confidence interval?

__A.
90%

__B.
95%

__C.
99%

__D.
None of the above

Question 5 (Total  15  marks)

Wood scientists are interested in replacing solid-wood building material by less expensive products made from wood flakes.  They collected data to examine the relationship between L, the length (in metres) and T, the tensile strength (in kg per cm2) of beams made of wood flakes.

a) Which is the response variable in this study?

______________

The researchers computed the means to be 
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, and the standard deviations to be  SL = 1 and ST = 4. The correlation between T and L is rTL = -0.8. 

b) What is rLT (i.e. the correlation between L and T)?
______________

c) Write the regression equation (using the same response variable as your answer in a)).

_____________________________________________________

Show your calculations:

d) Based on your answer in part c), what is the predicted strength (in kg/cm2) of a 2.5 metre beam?

e) In order to present the data in a wood industry conference in the US, the researchers converted their data to units of feet and pound/ inch2 (1 metre = 3.28 feet, and 1 kg/cm2 = 0.0704 pound/inch2).  Let 
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 be the converted variables. Then:
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Show your calculations:

f) Which of the following observations (that are part of the dataset used for the regression above) is the most influential observation?

__A.
L = 2, T = 21.2

__B.
L = 3, T = 20.0

__C.
L = 4, T = 18.8

__D.
L = 5, T = 13.6

g) The negative correlation between T and L for the beams produced by the new technology means that:

__A.
wood flake beams are stronger than solid wood beams

__B.
wood flake beams are weaker than solid wood beams

__C.
wood flake beams are shorter than solid wood beams

__D.
shorter wood flake beams are weaker but longer ones are stronger

__E.
shorter wood flake beams are stronger but longer ones are weaker

Question 6 (Total  7  marks)

Scores on the ACT college entrance examination in the U.S. vary normally with μ = 18 and standard deviation σ = 6. The range of reported scores is 1 to 36. 

a) What range contains the middle 95% of all individual scores?

b) If the ACT scores of 25 randomly selected students are averaged, what range contains the middle 95% of the averages 
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 computed from many repetitions of the sampling process?

c) If the sample size increased from 25 to 50, by what factor would the standard deviation of the sampling distribution of 
[image: image16.wmf]X

 change?

__A.
½

__B.
1/
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__C.

[image: image18.wmf]2


__D.
2

Question 7 (Total  9  marks)

The square footage of the several thousand apartments in a new development is advertised to be 1250 square feet, on average. The “small print” on the advertising states that the standard deviation is 120 square feet. A tenant group thinks that the apartments are smaller than advertised. They hire an engineer to measure a random sample of apartments to test their suspicion about the true average area (in square feet) of these apartments. 

a) What are the appropriate null and alternative hypotheses?

__A.
H0: μ = 1250
vs.
Ha: μ < 1250

__B.
H0: μ = 1250 
vs.
Ha: μ ≠ 1250

__C.
H0: μ = 1250
vs.
Ha: μ > 1250

__D.
H0: 
[image: image19.wmf]x

= 1250
vs.
Ha: 
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 < 1250

b) The engineer’s sample of 36 apartments had a mean of 1208 square feet. What is the value of the test statistic?

__A.
-0.35

__B.
-2.1

__C.
-12.6

__D.
2.1

__E. None of these

Show your work:

c) The P-value is for the test statistic you computed in part b) is closest to:

__A.
0.36

__B.
0.036

__C.
0.018

__D.
<.001

__E.
None of these

d) State your conclusion in one complete sentence that the tenant group can understand.

Question  8  (Total  14  marks)

a) The Environmental Protection Agency records data on the fuel economy of many different makes of cars. Some of the variables collected are listed below. Identify each variable as categorical or measurement (i.e. quantitative). (Circle your choice)

Manufacturer (GM, Ford, Toyota, etc.)

Categorical
    Measurement

Gas mileage (miles per gallon)


Categorical
    Measurement

Weight (in pounds)




Categorical
    Measurement

Size (small, medium, full-size, truck, etc.)

Categorical
    Measurement

b) A study of the caloric content of hot dogs was undertaken. As part of the study, the number of calories in 20 brands of beef hot dogs were recorded and the five-number summary computed as follows: Min = 110, Max = 190, Median = 152.5, Quartiles = 140, 180. The researchers did not provide the standard deviation. However, previous work has shown that calorie count is approximately normally distributed. Which of the following is the most reasonable estimate of the standard deviation?

__A.
10

__B.
20

__C.
40

__D.
80

c) A market research company wishes to find out which of two internet search engines the university student population prefers: Google or MSN Search. A random sample of students is selected, and each one is asked to search for a certain subject using Google and then MSN, or vice versa. The order of the two searches was determined at random. They then indicate which internet search engine they prefer. What type of study is this?

__A.
An observational study

__B.
An experiment, but not a double-blind experiment

__C.
A double-blind experiment

__D.
A matched-pairs experiment

d) A medicine to remove redness in eyes was tested in a group of 100 students. Each student took either the medicine or a placebo in both eyes. The specific treatment for each student was decided by flipping a coin. The participants in the study did not know if heads or tails resulted in the medication. For each of the following basic principles of statistical design, indicate if it was used in this experiment or not. Circle Yes or No.

Control


Yes

No

Randomization

Yes

No

Repetition


Yes

No

Blinding


Yes

No

e) A television station is interested in predicting whether or not voters in its listening area are watching their coverage of the Winter Olympics. It asks its viewers to phone in and report whether or not they have watched at least one hour of Olympic coverage in the first week of the Games. Of the 1242 viewers who phoned in, 512 (41.22%) said “Yes.” The number 41.22% is a:

__A.
statistic

__B.
parameter

__C.
sample

__D.
population

f) Refer to part e), immediately above. Choose the best statement from the following.

__A.
The results are valid because the sample size is very large

__B.
The results are valid because people who are undecided do not phone in

__C.
The results are not valid because the response is voluntary

__D.
The results are not valid because the question is poorly worded

g) Which of the following statements is a correctly worded statement about correlation?

(I) There is a high correlation between the gender of Canadian workers and their income.

(II) There is a high correlation (r = 1.09) between students’ ratings of faculty teaching and ratings made by other faculty members.

(III) The correlation between age and income was found to be r = 0.53 years.

__A.
I only

__B.
II only

__C.
III only

__D.
I and III only

__E.
None of them

A bonus worth 2 marks, with no penalty for guessing: This one is for algebra fans: Suppose you have only two data values x1 and x2. Which of the following formulas gives the variance of x1 and x2?

__A.
½
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__D.
None of these

__E.
Variance cannot be computed with only two data values

*** END OF EXAM ***

C291 Midterm February 2006 – SOLUTIONS

Note: Total Number of Marks available = 93

Question 1  (Mark distribution by part: 2,3,2,1,2,2)

a) D. Numbers of calls per day 

b) Min = 13; Q1 =17; Median = 19; Q3 = 21, Max = 25

c) IQR = 4: Inner fences: 11 and 27. There are no outliers.

d) C. Both of them

e) A. About 15 minutes (0.60x8x60 / 19 = 15)

Question 2  (Mark distribution by part: 2,2,2,2,2)

a) A. 0.98

b) C. r would be the same

c) B. Common response

No part d)

e) r = 3.58(8.9/34.8) = 0.92

f) C. Cannot say; extrapolation beyond range of data

Question 3  (Mark distribution by part: 3,3,3,3,2)

a) P(X < 48) = P(Z < [48-49.5]/2.5) = P(Z < -0.6) = 0.27
Answer = 0.27 or 27%

b) American: P(Z < [48-50]/3) = P(Z < -0.67) = 0.25

    Australian: P(Z < [48-49]/2.5) = P(Z < -0.40) = 0.34
Answer = American, 0.25

c) Australian: -1.28(2.5) + 49 = 45.8

    American: -1.28(3) + 50 = 46.2



Winner: Australian

d) Mean = 49.5 + 50 + 51.5 + 53 = 204

Variance = 2.52 + 32 + 52 + 2.52 = 46.5; SD = 6.82

e) P(T < 200) = P(Z < [200-204]/6.82) = P(Z < -0.59) = 0.28    Answer = 0.28 or 28%

Question 4  (Mark distribution by part: 2,2,3,3,2)

a) B. Binomial (since n is small)

b) Mean = 42 (= 60x0.7); SD = 3.55 (=√[60x0.7x0.3])

c) D. 0.05   P(X>48) = P (Z> (48-42)/3.55) = P(Z>1.69) = .0455

d) 51 ± 1.645(3/√4) = 51 ± 2.47  or  (48.53, 53.47)

e) C. 99%   (z= 3.86/1.5 = 2.57; P(Z > 2.57) = .005; hence confidence level 1–2(.005))

Question 5  (Mark distribution by part: 1,1,3,1,5,2,2)

a) T Tensile strength

b) r is unchanged – still -0.8

c) T-hat = 29.6 – 3.2L; b = -0.8(4/1) = -3.2; a = 20 – (-0.8)(3) = 29.6

d) 21.6 (substitute 2.5 into equation in c)

e) 9.84, 1.41, 3.28, 0.28, -0.8

f) D. L = 5, T = 13.6

g) E. Shorter wood flake beams are stronger but longer ones are weaker

Question 6  (Mark distribution by part: 2,3,2)

a)  18 ± 2(6) = 18 ± 12  =  (6,30)

OR: 18 ± 1.96(6) = 18 ± 11.76  =  (6.24, 29.76)

b) 18 ± 2(6/√25) = 18 ± 2.5  =  (15.6, 20.4) 

OR: 18 ± 1.96(6/√25) = 18 ± 2.35  =  (15.65, 20.35)

c) B. 1/√2

Question 7  (Mark distribution by part: 2,3,2,2)

a) A.

b) -2.1;   Z = 1208 – 1250)/(120/√36) = -2.1

c) C. 0.018

d) There is sufficient evidence to conclude that the apartments are smaller than advertised. (OR: The difference between the sample mean and advertised mean cannot be explained by chance alone; the difference is real.)

Question 8  (Mark distribution by part: 2,2,2,2,2,2,2)

a) Categorical, Measurement, Measurement, Categorical

b) B. 20 ([max – min]/4)

c) B. Experiment, but not double-blind

d) Yes, Yes, Yes, Yes

e) A. statistic

f) C. Not valid due to voluntary response

g) E. None of them. (I uses a categorical variable; II has r > 1, III reports units for r)

Bonus: A. Work out the algebra yourself!

* END *
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