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Concordia University

Department of Economics

ECON 221/2 – Sections A, B, and BB

Instructors: B. Campbell, G. Tsoublekas

Fall 2015 – ASSIGNMENT 1 – ANSWERS – AMENDED 2 (See Page 8)
Due on Monday, October 5, 2015, before 3:00 p.m.
Name:                                                                                                           I.D.                                       Section:

1. A national survey that asked adult men and women (not counting the young of less than 20 years of age) revealed that 37% of middle-aged Canadians, more than any other group, believed in Santa Claus.  Also, 32% of older Canadians said they believed in Santa Claus, while only 22% of younger adults said they still put faith in Father Christmas.  According to the 2011 Canadian Population Census, The adult population of 20+ years of age is split into the three groups (younger, middle-aged and older) as follows:  26% young, 54% middle-aged, and 20% older.       (16 points)

a) Construct a table or a tree diagram of joint probabilities.  (4 points)

	Student Evaluation
	Adult population
	Total

	
	Young

 (Y)
	Middle-Aged

(M)
	Older

(O)
	

	Believe     (B)

Don’t Believe  (NB)
	0.0572

0.2028
	0.1998

0.3402
	0.0640

0.1360
	0.3210
0.6790

	Total
	0.2600
	0.5400
	0.2000
	1.0000


b) What is the probability that a randomly chosen Canadian adult believes in Santa Claus?  (3 points)
P (B) = P(B( Y) + P (B( M) +P (B( O) = 0.0572 + 0.1998 + 0.0640  =  0.3210   or
32.1%

c) If a Canadian adult believes in Santa Claus, what is the probability that this person is of middle age?  (3 points)
  
   P(M | B) = P (M ( B) /  P(B) = 0.1998 / 0.3210 = 0.6224

or
62.24%


d) Are the events Don’t Believe and Old mutually exclusive?  (3 points)
For mutually exclusive events we need that  P(O ( NB ) = 0

However,  P(O ( NB ) = 0.1360 ≠ 0.  Therefore, the two events are not mutually exclusive

e) Are the two events “Don’t Believe” and “Young” collectively exhaustive?  (3 points)
For two events to be collectively exhaustive, their union should produce the entire sample space (the probability of their union to be equal to 1).
P (NB ( Y) = P (NB) + P (Y) – P (NB ( Y) = 0.6790 + 0.2600  – 0.2028 = 0.7262 < 1


Therefore, these two events are not collectively exhaustive

2. A recent survey examined the working arrangements of married couples.  It was found that in 30% of all households the man does not work, while the corresponding proportion of households where the woman does not work was twice as much.  It was also found that in 60% of the households where the man does not work the woman does not work either.  (17 points)
a) Construct a table or a tree diagram of joint probabilities.  (4 points)
	WOMAN
	MAN
	Total

	
	Working

 (MW)
	Non-Working

(MNW)
	

	Working     (WW)

Non-Working  (WNW)
	0.28

0.42
	0. 12

0.18
	0.40

0.60

	Total
	0.70
	0.30
	1.00


P(WNW) = 2 P(MNW) = 2 * .30 = .60

   P(WNW | MNW) = P (WNWA ( MNW) /  P(MNW)

0.60 = P (WNWA ( MNW)/ 0.30

Therefore,  P (WNWA ( MNW) = 0.18
b) What is the probability that in a randomly chosen household both the man and woman work?  (3 points)
P (WW ( MW) = P (WW) * P (MW | WW) =  0.40 * ( 0.28/0.40) = 0.28   or
28%

c) What is the probability that a randomly chosen household has either person (or both) working?   (3 points)

P (WW ( MW) = P (WW) + P (MW) – P (WW ( MW) = 0.40 + 0.70 – 0.28 = 0.82  or
82%

d) What is the probability that in at least one of two randomly chosen households both the man and woman work? (4 points)
The probability of a household where both man and woman work P (WW( MW) = 0.28, while the probability of its complement (where not both work) is 0.72.

The probability of having at least one household where both man and woman work means that the only option that is not covered in the question is that of having none of the two households where they both work (the options that are covered are to have the first household where they both work, or the second household, or both households). 
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e) Are working arrangements of the two genders in married households statistically independent?  (3 points)

If   P(WW ( MW) = P (WW) * P (MW)
Then, we have statistical independence

Since  0.28 = 0.40 * 0.70
We conclude that we have statistical independence
3. Your uncle has asked you to analyze his stock portfolio, which contains 6 shares of stock A and 8 shares of stock B.  The joint probability distribution of the stock prices is shown below:  (25 points)
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a. Find the probability that the price of stock A will be $40 while the price of stock B is $55.  (3 points)

P (A=40 ( B=55) = P (A=40  ( B=55) / P (B=55) = 0.05 / 0.25 = 0.20

b. Find the probability that either of the two stock prices will be at their maximum price level.  (3 points)


P (B=60 ( D=70) = P (B=60) + P (D=70) – P (B=60 ( D=70) = 0.25 + 0.25 – 0.00 = 0.50

c. Find the average price and variance of stock B.  (3 points)
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d. Find the average price and variance of stock A.  (3 points)
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e. Can you tell which of the two stocks offers the greatest potential for capital gains?  (2 points)

Stock A has a larger range of values and variance.  Therefore, it offers a greater opportunity for capital gains as well as capital losses.

f. Find the average value of the entire portfolio.  (3 points)

This requires that we create a new variable (a combination of the two) as follows:

W = 6X + 8Y
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g. Find the covariance and correlation coefficient of the prices of the two stocks.  (4 points)
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This implies that there is a strong negative relationship between the prices of the two stocks.

h. Find the standard deviation of the value of the entire portfolio. (4 points)
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 (36*114) + (64*31.25) + [96*(– 27.5)] =

= 4104 + 2000 – 2640 = 3464

Standard Deviation = ( 3464 = 58.856

4. Suppose you invest a fixed sum of money in each of five Internet business ventures.  Assume you know the following:  (a) 70% of such ventures are successful; (b) the outcomes of the ventures are independent of one another; and (c) the probability distribution for the number, x, of successful ventures out of five is as shown below.  (14 points)
	x
	0
	1
	2
	3
	4
	5

	P(x)
	0.002
	0.029
	0.132
	0.309
	0.360
	0.168


a. Find  μ= E(x) and interpret the result.  (3 points)
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On average the number of successful events out of five will be 3.5

b. Find  
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 and interpret the result.  (3 points)
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and
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The standard deviation measures the spread of the probability distribution of X.  It is the average distance of the x values from their mean

c. Calculate  the interval  μ ± 2σ .  (2 points)



The interval is determined by   
3.50  ±  2*1.024
or between 
1.45  and 5.55

d. Graph  p(x).  (3 points)
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e. Calculate skewness and confirm your interpretation by reference to the graph.  (3 points)


The measure of skew is given by
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This means that the data are skewed to the left, which is confirmed by the graph.
5. In the game of blackjack as played in casinos, the dealer has the advantage as most of the players do not play very well.  As a result, the probability that the average player wins a hand is about 40%.  An average player decides to play 10 hands. (15 points)

f. What is the probability that he will win in all hands?  (3 points)

This is a binomial probability distribution where the probability of winning in any hand is P(x) = 0.40.

To find the chance of a player winning all hands we apply the formula for the binomial distribution with n=10 and x=10, or we get the answer directly from the table.
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or 
0.01%

g. What is the probability that he will win at least 5 hands?  (3 points)

Here P(x) = 0.40, n=10, and x≥5.
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h. What is the probability that he will win at least 1 hand?  (3 points)

Here P(x) = 0.40, n=10, and x≥1.

P(≥1) = 1 – P(0) = 1 – 0.006 = 0.994
i. Assuming that this player has already lost the first 6 hands, what is the probability that he will win all remaining (4) hands?  (3 points)

Here P(x) = 0.40, n=4, and x=4.
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or 
2.56%

j. What is the average number of hands that an average player should expect to win in a 10-hand game?  (3 points)



E(X) = μ = n*P = 10 * 0.4 = 4 wins on the average

6. Consider a binomial distribution Bin(n, p) with n = 22.  (13 points)
a. Suppose p = .06. What are the mean and variance of this distribution? For p = .04? for p = .08?  (3 points)
For  n = 22  and   p = 0.06

μ = np = 22 * 0.06 =  1.32





and     σ2 = np(1 – p) = 22 * 0.06 * 0.94 = 1.2408
For  n = 22  and   p = 0.04 

μ = np = 22 * 0.04 = 0.88




and     σ2 = np(1 – p) = 22 * 0.04 * 0.96 = 0.8448

For  n = 22  and   p = 0.08 

μ = np = 22 * 0.08 =  1.76




and     σ2 = np(1 – p) = 22 * 0.08 * 0.92 = 1.6192
b. In Excel, do the computations necessary to complete the following table. (10 points)
[image: image21.png]P=004 P=006 P=008
X | Probability | Cumulative | Probability Cumulative Probability | Cumulative
Function Function ution Function Distribution
] 0407349 0407349 0256338 0256338 0159710 0159710
1 0373404 0780753 0359964 0516302 0305532 0485242
2 0163364 0944117 0241252 0857554 0278964 0744208
3 0045379 0989495 0102661 0960215 0181718 0905925
4 0008981 0998477 0031126 0991340 0066797 0972722
5 0001347 0999825 0007152 0998493 0020910 0993632
[ 0000159 0999984 0001294 0999786 0005152 0998784
7 0000015 0999999 0000189 0999975 0001024 0999808
8 0000001 1000000 0000023 0999998 0000187 0999975
9 0000000 1000000 0000002 1000000 0000023 0999997
10 0000000 1000000 0000000 1000000 0000003 1000000
1 0000000 1000000 0000000 1000000 0000000 1000000
12 0000000 1000000 0000000 1000000 0000000 1000000
3 0000000 1000000 0000000 1000000 0000000 1000000
N 0000000 1000000 0000000 1000000 0000000 1000000
15 0000000 1000000 0000000 1000000 0000000 1000000
16 0000000 1000000 0000000 1000000 0000000 1000000
17 0000000 1000000 0000000 1000000 0000000 1000000
18 0000000 1000000 0000000 1000000 0000000 1000000
19 0000000 1000000 0000000 1000000 0000000 1000000
2 0000000 1000000 0000000 1000000 0000000 1000000
21 0000000 1000000 0000000 1000000 0000000 1000000
2 0.000000 1.000000 0.000000 1.000000 0.000000 1.000000
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