Midterm Study Questions

1.  A bank offers a savings account with a 3% annual interest rate, compounded monthly.  

1.1   What is the effective annual interest rate?
1.2  Stu wants to open a savings account and make one deposit now that will enable him to withdraw $700 to go on vacation 5 months from now and $2000 for a deposit on a rental apartment when he starts working in 20 months from now.  How much money does Stu need to deposit now?
2. If the discount rate is 12%, what is the present value of receiving $1000 per year at the end of each of the next 8 years?

3. Using a discount rate of 5%, what is the net present value of the following cashflow stream?

	Year
	Cashflow

	0
	-20

	1
	2

	2
	4

	3
	8

	5
	16


4. One year ago, Northwestern University’s endowment bought some bonds maturing in 2018.  The bonds’ yield fell by 1% (100 basis points) over the last year.  This implies that:

a) The value of these bonds increased.

b) The value of these bonds stayed the same.

c) The value of these bonds fell.

5. Consider a bond with face value $10,000, paying semiannual coupons at an annual coupon rate of 12%.  

5.1 What is the dollar amount of each coupon payment?

(a) $1200

(b) $800

(c) $600

(d) $400

(e) zero

(f) Something else.

(g) More information is required to answer the question.

5.2 What was its yield when it was issued, priced at par?

(a) more than 12%

(b) 12%

(c) between 8% and 12%

(d) 8%

(e) between zero and 8%

(f) zero

(g) negative

(h) More information is required to answer the question.

6. In 1999, Bill Isaacs opened an investment account and bought $100,000 in bonds with maturity in 2003 and yield 6%.  Since 1999, he hasn’t put any money into the account or taken any money out.  He has never sold a bond; he held them all until maturity, and received all the scheduled coupon and principal payments.  Today Bill’s account is worth $145,000, and he is disappointed that it is worth less than $160,000.  Which one of the following risks is the best explanation for Bill’s disappointment?
a) inflation risk

b) interest-rate risk

c) reinvestment risk

d) credit risk

SOLUTIONS FOLLOW ON THE NEXT PAGE

SOLUTIONS
1.  A bank offers a savings account with a 3% annual interest rate, compounded monthly.  

1.2 What is the effective annual interest rate?
Answer:  Since the annual interest rate a = 3%, compounded in m =12 periods, then

the effective annual interest rate i is

(1 + a /m) m -1 = (1 + 3% /12)12 -1 = 3.04%. 

1.2  Stu wants to open a savings account and make one deposit now that will enable him to withdraw $700 to go on vacation 5 months from now and $2000 for a deposit on a rental apartment when he starts working in 20 months from now.  How much money does Stu need to deposit now?
Answer: For future value y1 = $700 received in n1 = 5 months later, the present value is 

y1 *(1 + a/n1) –n1= 700 *(1 + 3%/12) -5 = 691.32.
For future value y2 = $2000 received in n2 = 20 months later, the present value is 

y2 *(1 + a/n2) –n2= 2000 *(1 + 3%/12) -20 = 1902.58.

Thus the money Stu needs to deposit now is

691.315 + 1902.578 = 2593.89.

2. If the annual discount rate is 12%, what is the present value of receiving $1000 per year at the end of each of the next 8 years?

Answer: PV=1000 * (1/0.12) * (1 – 1/(1.12^8)) = $4967.64.

3. Using a discount rate of 5%, what is the net present value of the following cashflow stream?

	Year
	Cashflow

	0
	-20

	1
	2

	2
	4

	3
	8

	5
	16


Answer: NPV = -20 + 2(1.05)-1 + 4(1.05)-2 + 8(1.05)-3 + 16(1.05)-5 = 4.98.
4. One year ago, Northwestern University’s endowment bought some bonds maturing in 2018.  The bonds’ yield fell by 1% (100 basis points) over the last year.  This implies that:

a) The value of these bonds increased.

b) The value of these bonds stayed the same.

c) The value of these bonds fell.

ANSWER: (a), when yield decreases, a bond price rises.
5. Consider a bond with face value $10,000, paying semiannual coupons at an annual coupon rate of 12%.  

5.1 What is the dollar amount of each coupon payment?

(a) $1200

(b) $800

(c) $600

(d) $400

(e) zero

(f) Something else.

(g) More information is required to answer the question.

ANSWER: (c) The coupon rate is 12%, so $1200 is the total annual coupon payment.  However, coupons are paid semiannually, so each payment is $600.

5.2 What was its yield when it was issued, priced at par?

(a) more than 12%

(b) 12%

(c) between 8% and 12%

(d) 8%

(e) between zero and 8%

(f) zero

(g) negative

(h) More information is required to answer the question.

ANSWER: (b) The yield of a bond priced at par (face value) is its coupon rate, if the next coupon payment is exactly one period away.  

6. In 1999, Bill Isaacs opened an investment account and bought $100,000 in bonds with maturity in 2003 and yield 6%.  Since 1999, he hasn’t put any money into the account or taken any money out.  He has never sold a bond; he held them all until maturity, and received all the scheduled coupon and principal payments.  Today Bill’s account is worth $145,000, and he is disappointed that it is worth less than $160,000.  Which one of the following risks is the best explanation for Bill’s disappointment?
a) inflation risk

b) interest-rate risk

c) reinvestment risk

d) credit risk

ANSWER: (c) Because interest rates fell between 1999 and 2003, when Bill’s bonds matured in 2003, he could only get a yield lower than 6% when he reinvested the face value of his bonds.  Interest-rate risk, meaning the decline in bond prices when interest rates rise, can not be the reason, because Bill never sold any bonds.  Credit risk can not be the reason, because Bill received all the coupon and principal payments.  Inflation risk is not the answer, because Bill’s disappointment is about how many dollars his account is worth, not what those dollars can buy.
