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Concordia University

Department of Economics

ECON 221/2 – Sections A, B, & BB – Instructors: B. Campbell & G. Tsoublekas

2nd Mid-term Examination –  November 22, 2015 – ANSWERS

SECTION A:  6 MULTIPLE-CHOICE QUESTIONS – (Total of 12 Points)

1. If P(A) = 0.66, P(B) =0.74 and P(A U B) =0.80, then P(A ∩ B) is:

a) 0.06

b) 0.14

c) 0.60

d) 0.83

2. Let the random variable X follow a normal distribution with a mean of μ = 50 and a standard deviation of   σ = 10  What is the value of k such that P(42<X<k) = 0.76?

a) 69.1
b) 67.8

c) 66.4

d) 64.0

10. Which of the following statements is true?

a) The mean is always less than the median 

b) The mean may not be included among the values 

c) The sum of the squared deviations from the mean is always zero 

d) The standard deviation is always smaller than the variance

14. If A and B are independent events with P(A) = 0.20 and P(B) =0.60, then P(B | A) is:

a) 0.20

b) 0.60

c) 0.40

d) 0.80

15. As product manager of a new brand of toothpaste you want to determine the proportion of households who are aware of your product.  How large of a sample would you need to take in order to ensure that you are within 5 percent of the population proportion?  Assume you want to have 95% reliability.

a) 714

b) 653

c) 687

d) 385
18. If 
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, and Cov(X,Y) = 198, then the correlation coefficient is:

a) 0.60
b) 0.70

c) 0.85

d) 0.80

SECTION B:  6 APPLICATION QUESTIONS – (Total of 88 Points)
1. Student scores in a specific test are normally distributed.  A random sample of ten scores found the following results:   (20 points)
93,  71,  62,  76,  81,  63,  88,  59,  84,  73.

a. Estimate the sample mean score.  (4 points)
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b. Estimate the sample standard deviation.  (4 points)
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c. Build a 90% confidence interval for the population mean score.  (6 points)
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75 – 6.6932 <  μ  <  75 + 6.6932

OR

68.3068  <  μ  <  81.6932
d. Build a 90% confidence interval for the population standard deviation.  (6 points)
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       OR

70.9244  <  σ2 <   360.8932
  
And the range of the standard deviation is           8.4217 <     σ    <  18.9972
2. The joint probability distribution of X and Y is shown in the accompanying table. (21 points)

X

	Y
	1
	2

	1
	0.30
	0.20

	 2
	0.25
	0.25


a) Find the marginal probability distribution of X and compute its mean, variance, and standard deviation.  (4 points)

	x
	1
	2

	p(x)
	0.55
	0.45
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b) Find the marginal probability distribution of Y and compute its mean, variance, and standard deviation.  (4 points)

	y
	1
	2

	p(y)
	0.50
	0.50
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c) Compute the covariance and correlation coefficient and make a short assessment about the strength of the relationship between X and Y. (7 points)
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On the basis of the size of the correlation coefficient we conclude that there is a relatively weak positive linear correlation between the X and Y variables.

d) Compute the conditional probabilities for Y when X = 1.  (3 points)

P(Y = 1 | X = 1) = 0.30/0.55 = 0.5454,
P(Y = 2  | X = 1) = 0.25/0.55 = 0.4545
e) Are X and Y independent?  Explain. (3 points)


No, because   
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0.30 ≠ 0.5*0.55
3. A marketing consulting firm wants to study the buying habits of the customers of a large gourmet food chain.  The consultant selected two random samples of the chain’s customers, one of male customers and one of female customers who were observed with respect to how much time they spent on the store per visit.  The following data were recorded:  for male customers, n = 250 with an average of 24 minutes per visit and a standard deviation of 11 minutes;  for female customers, n=350 with an average of 53 minutes per visit and a standard deviation of 32 minutes.  (13 points)
a) Calculate the pooled variance of the two sample variances.  (6 points)


[image: image20.wmf]648

598

30129

357376

2

250

350

)

11

(

*

)

1

250

(

)

32

(

*

)

1

350

(

2

*

)

1

(

*

)

1

(

2

2

2

2

2

=

+

=

-

+

-

+

-

=

-

+

-

+

-

=

M

F

M

M

F

F

p

n

n

s

n

s

n

s


b) Construct a 95% confidence interval for the difference of the two population means and interpret your findings.  (7 points)
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(53 – 24) – 1.96 * 2.108 < μF  – μM < (53 – 24) + 1.96 * 2.108

29 – 4.132 < μF – μM < 29 + 4.132

or
  24.868 < μF – μM < 33.132

With 95% probability we may say that the time spent per visit by female customers at the store can be on the average between 25 and 33 minutes more than the time spent by male customers. 

4. Data on business R&D spending follow a normal distribution.  R&D spending figures of a sample of 10 manufacturing companies show an improvement between Year 1 and Year 2 as follows (in million): 
(14 points)
	Company
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Year 1
	19
	105
	4
	13
	6
	6
	9
	4
	48
	56

	Year 2
	23
	116
	4
	16
	9
	7
	9
	5
	53
	58


a) Calculate the mean and variance of the sample.  (7 points)
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b) Build a 95% confidence interval for the average increase In R&D spending per company in the population between the two years and comment.  (7 points)
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3 – 2.3662 <  μY2 – μY1   <  3 + 2.3662

OR

0.6338  <  μY2 – μY1  <  5.3662
The average difference in R&D spending per company is anywhere between $0.6 million and $5.4 million, with 95% probability.

5. A random sample of 120 Canadian attorneys shows that there are 30 of them who make at least $400,000 a year.  (20 points)

a. Construct a 95% confidence interval to estimate the population proportion of attorneys who make at least $400,000 a year.  (6 points)


[image: image28.wmf]n

p

p

Z

p

p

n

p

p

Z

p

)

ˆ

1

(

ˆ

ˆ

)

ˆ

1

(

ˆ

ˆ

025

.

0

025

.

0

-

+

<

<

-

+



[image: image29.wmf]120

75

.

0

*

25

.

0

25

.

0

120

75

.

0

*

25

.

0

96

.

1

25

.

0

<

<

-

p



[image: image30.wmf]0775

.

0

25

.

0

0775

.

0

25

.

0

+

<

<

-

p



0.1725 < p < 0.3275
The true proportion of attorneys making at least $400,000 a year is anywhere between 17.3% and 33.8%
b. If you wanted more precision with a shorter width of 8 percentage points, what should the size of the sample be to achieve it?  (6 points)


A width of 8 percentage points implies a margin of error equal to 4 percentage points.


To have a margin of error equal to 4 percentage points, we should proceed as follows.
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Therefore, for a margin of error of 4 percentage points we need a sample of 600.

c. Suppose that a similar sample of 180 American attorneys showed that 63 of them made more than $400,000 equivalent.  Estimate a range for the difference in the proportions between Canadian attorneys and their American counterparts with 90% probability.  (8 points)
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0.10 – 1.645 *0.053164< PA – PC < 0.10 + 1.645*0.053164

 0.10 – 0.0875 < PA – PC  <0.10 + 0.0875
0.0125 < PA – PC  < 0.1875    or    1.25%  < PA – PC  <   18.75%
The difference in the proportions of attorneys making at least $400,000 a year between American and Canadian attorneys is anywhere between 1.25% and 18.75% in favor of the Americans.
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