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Solutions to Midterm Exam 3

1. A mortgage bank knows from experience that 1.7% of residential loans made in a certain geographic area will go into default before the end of five years.

(a) (3 points) If the bank makes 12 loans in this geographic area, what is the probability that more than one of these loans will go into default before the end of five years?

First, we need to recognize that the number of loans going into default before the end of five years is binomially distributed with n = 12 and p = .017. Second, we need to see that it will be easier to calculate the probability that there will be 0 or 1 defaults and subtract this probability from 1 than to figure out all of the probabilities from 2 through twelve and add them up.
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(b) (3 points) If the bank makes 2500 of these loans, what is the probability that more than 25 of these loans will go into default before the end of five years?

Here we can use the normal approximation to the binomial, using the following estimated parameters:
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We use 25.5 as the continuity-corrected cutoff point, because we want the probability that more than 25 loans will go into default.
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2. The Zeldonian national currency, expressed in Zebus, is worth 100 U.S. dollars at the beginning of trading on Monday morning September 1. At the end of every day the Zebu either goes up in value by one dollar (with probability 0.55) or goes down in value by one dollar (with probability 0.45).

(a) (3 points) Based on this information, what is the expected value of the Zebu at the end of the day on Friday, September 5, in U.S. dollars?

We have five days, each of which gives the Zebu an opportunity to go up or down against the dollar. The value of the Zebu at the end of five days depends on how many times it goes up and how many times it goes down:

	Value on Friday
	# Days Up
	# Days Down

	$105
	5
	0

	$103
	4
	1

	$101
	3
	2

	$99
	2
	3

	$97
	1
	4

	$95
	0
	5


For each of these six possible values, we can calculate a probability using the binomial formula:

	Value on Friday
	x
	n
	p
	Formula
	Result

	$105
	5
	5
	0.55
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The expected value at the end of the day on Friday is:
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There is another approach to solving part (a) that some people find easier. Notice that the expected increase in the value of the Zebu (call it 
[image: image36.wmf]X

)is $0.10 per day:
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Now we can use the linear transformation rule to get the expected value of Y = value of the Zebu after 5 days:
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(b) (3 point) If the Zebu is worth $99 at the close of trading on Wednesday, September 3, what is the probability that it was worth $101 at the close of trading on the previous Monday (September 1)? (Recall that the value was $100 before the start of trading on Monday morning.)

For the Zebu to lose $1 against the dollar in three days, it must have risen once and fallen twice in the three days. This could happen in any one of three mutually exclusive and collectively exhaustive scenarios:

	Scenario
	Monday
	Tuesday
	Wednesday
	Probability

	1
	Down
	Up
	Down
	0.333

	2
	Up
	Down
	Down
	0.333

	3
	Down
	Down
	Up
	0.333


There is only one scenario in which the Zebu could have gone up to $101 in value during trading on Monday (Scenario 1) and the probability of that scenario is 0.333.

3. Consider two stocks, the returns on which are independent of each other and which are normally distributed with the following parameters:

	Stock
	Mean Return
	Standard Deviation of Return

	A
	19.0%
	12.5%

	B
	15.0%
	4.0%


(a) (1 point) What is the expected return of a portfolio consisting of 30% Stock A and 70% Stock B?

	(
	= E(0.3A + 0.7B)

	
	= 0.3E(A) + 0.7E(B)

	
	= 0.3(19) + 0.7(15)

	 
	= 16.2%.


(b) (3 points) What is the probability that the portfolio will fail to outperform a no-risk 10% CD (i. e., have a return of less than 10%)?

We need to calculate the standard deviation of the return on the portfolio:
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(c) (3 points) Now assume that the correlation between the two stocks' returns is –0.21. What is the probability that the portfolio will fail to outperform the 10% CD under this new assumption?

We need to recalculate the standard deviation, using the formula for correlated returns:
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4. (4 points) It has been found that the August rainfall in Aroostook County, Maine, is related to the price of broccoli in New York the following October. In fact, when the August rainfall is above average, 75% of the time the broccoli will cost more in October. When the rainfall is below average, the price of broccoli goes down 65% of the time. The Aroostook County rainfall in August is normally distributed with a mean of 9 inches and standard deviation of 1.5 inches. If broccoli prices went down last October, what is the probability that the rainfall was below average last August?

The distribution of rainfall in Aroostook County is irrelevant; we only need to know the probability that it will be above average, which is 0.5. We can solve the problem with the familiar box diagram, in which A is the event that rainfall is above average and B is the event that broccoli prices go up:
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Now, to answer the question,
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5. The Quant Jock Manufacturing Company makes rollers for computer mice. The average distance the rollers go before failing is 3.0 miles. They estimate that there is a 1 out of 10 chance that a roller will go more than 4.0 miles before failing.

(a) (3 points) A roller is replaceable under warranty if it fails before reaching 2.5 miles. If the distribution of the distance a roller travels before failing is normally distributed, what is the chance that a randomly selected roller will be replaceable under the warranty?

First we have to figure out the standard deviation. Knowing that there is a 10% probability that a roller will last beyond 4 miles, we can look in the Standard Normal Table and see that 4 miles corresponds to Z = 1.28. We can use this information to solve for sigma:
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The probability that a roller will fail to reach 2.5 miles is:
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(b) (4 points) The firm sells these rollers in cartons of 1000. What is the probability that in a carton there are less than 225 replaceable rollers under the warranty? Assume independence between rollers packed together.

Here we can use the normal approximation to the binomial, using the following estimated parameters:
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We use 224.5 as the continuity-corrected cutoff point, because we want the probability that less than 225 rollers will be replaceable.
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