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Chapter 2

11. True o false? Explain.
 a. Longermaturity bonds necessarily have longer durations.

b. The longer a bond's duration, the lower its volatility.

¢. Other things equal, the lower the bond coupon, the higher its volasiliy.
~d. Ifinterest rates rise, bond durations rise also.
12, Calculate the durations and volatilities of securities A, B, and C. Their cash flows 20
£ shown below. The interest rate is 8%.

13. mone'yedrspolhlm&nte'srx=S%andd)ctwo-ywraztis&:é%.lfe_h::n_xc':::s
theory i correct, what is the expected one-year interest rate in one year’s time?

14, The two-year interest rate is 10% and the expected annual inflation rate is 3%.

2. What is the expected real interest rate?

- b. If the expected rate of inflation suddenly rises to 7%, what does Fisher's theory sz7
about how the real interest rate will change? What zbout the nominal rate?

INTERMEDIATE

15. Aw’ywcﬂmﬁngmmtbond(bmd)hasaﬁcevﬂueofﬂMmdzcou;xm rate of
5% paid annually. Assume that the interest rate (in euros) is equal to 6% per year. What s

~ the bond’s PV?

16. A 10-year U.S. Treasury bond with a face value of $10,000 pays 2 coupon of 5.5% (2.75%
of face value every six months). The semiannually compounded interest rate is 3.2% (2 six-
month discount rate of 5.2/2 = 2.6%).

a. What is the present value of the bond?
b. M‘muhﬂtﬁwh;b'&ew:mtnlmw for semiannually

s ti . compounded interest rates between 1% and 15%.

- 17. A six-year govenment bond makes annual coupon payments of 3% and offers 3 yield o

ﬁwiwwwmmhmmwmn yiclds 3% What
return has the bondholder eamed over the 12-month period? Now suppose that the bond

A2, muﬁ&‘ﬂﬂﬁmmnmmmﬂthcwddammdmm’

“year bond yields 12% and 2 10% six-year bond yields 8%. Calculate the six-yea
annual coupon payments. (Hint: What would be your cash flows if you

bonds assuming annual coupons: (i) 3%, rwoTeH
d (i) 10%, five-year bond.
' Mudnxmwkksmwond*
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& A iavestment costs. $1.548 10d pays $138 in perpesity. If the inevest raie s 3%, what s
the NEW?

7 A common stock wil pay 1 cash dividend of $% newt vear. Afler that, the divdends we
expected o increase indefimtely at % per yean, If the discoun cae is 14%, what 3 the PV
of the stream of dividend payments?

& The mterest cate s 10%.

a Whatis the PV of an assct that pays $1 2 year in perpeuity”

5. The vaitie of an asset that appreciates 3t 10% per annum approxmaccly doubies n
seven years. What i the apprommate PV of an asset that pays S1 2 year in perpeouity
begnming i year 37

& 'Whatis the approximate PV of an asset that pays $1 2 year for cach of the next seven years?

& A piece of land produces an income that grows by 5% per annum. If the fist year's
iocome is $10,000, what is the value of the land?

% mmdamuwmvh‘zuim.m.uxhe' erest rate is 5%, how much wouid
you have t set aside now o provide this sum in five years?

5 You have to pay $12,000 2 year in school fees at the end of cach of
the interest rate is 8%, how much do you need to set asuide today o

© You have invested $60,476 at 8%. After paying the above school fees, how
semain 3t the end of the six years?
10. The confinuously compounded interest rate is 12%.
2 You invest $1,000 at this rate. What is the investment worth after five years®
b, What is the PV of $5 million to be received in eight years?
< What s the PV of 2 continuous stream of cash flows, amounting to $2,000 per year,
starting immediately and continuing for 15 years?
11. You are quoted an interest rate of 6% on an investment of $10 million. What is the value
of your investment after four years if nterest is compounded:

& Annually?
b Monthly? or
& Continously?

TE
s the PV of $100 received in:
'a. Year 10 (at 2 discount rate of 1%)?
b. Year 10 (at  discount rate of 13%)?
¢ Year 15 (at a discount rate of 25%)
4 Each of years 1 through 3 (at a discount rate of 12%)?

13. 2 Ifthe one-year discount factor is .905, what is the one-year interest rate?

b. If the two-year interest rate is 10.5%, what is the two-year discount factor?

¢ Given these one- and two-year discount factors, calculate the two-year annuity factor.
& [Fthe PV of $10 3 year for three years is $24.65, whatis the three-year annuity factor?
& From your answers to (c) and (d), calculate the three-year discount factor

14. A factory costs $800,000. You reckon that it will produce an inflow after operating costs

of $170,000  year for 10 years. If the opportunity cost of capital is 14%, what is the net
wnﬁdhm?m'ﬂldﬁefzdoqbtwnhA(lhtmdufﬁ\'ty!m’

15. A machine costs $380,000 and s expected to produce the following cash flows:

1 2 3 4 5 6 7 8 s W
Cash flow. B s ® R N & 2

1F the cost of capital is 12%, what is the machine’s NPV?

1

18

19

20.

21

23.

24.

25.

Chapter2 How to Caicuiate Prasant Vaiues

salary next yeer will be $10,000. Mike Roecasts

Mike Polanski is 30 years of age and his . s
of $% pee annum undl bis retirement at

dhat bis salary will increase at a steady rate

e 80

a Ifthe discount

1 Mihe saves 3% of hi aslary each year and invests these tavingt at 40 inIR(eS R of

%, how much will be have saved by age 602

< 1 Mike plans to spend these savings in even amounts
mach can he spend cach yeae?

A factory costs $400,000. It will produce an inflow after operating €O

year 1, $200,000 in year 2, and $300,000 in year 3. The opportunty cost of capital s

Calculate the NEV

Haleyon Lines is considering the purchase of a new bulk carier for $8 million. The

T ad reventes are 85 million a year and operating coss are $4 million. & majex

costing 2 million will be tequired after both the 6ifth and tenth years. After 15 years, the

ship is expected to be sold for scrap at $1.5 million. If the discount rate it §%, what is the

ship’s NPV?

As winner of a breakfast cereal competition, you can choase one of the following prizes

a. $100,000 now.

b. $180,000 at the end of five years

c $11,400 a year forever.

4. $19,000 for each of 10 years.

& $6,500 next year and increasing thereafter by 5% a year forcver.

1f the interest rate is 129, which is the most valuable prize?

Siegfvied Basset i 63 years of age and has a life expectancy of 12 more years. He wishes to

ivesst $20,000 in an annuity that will make a level payment at the end of each year until

s death. IF the interest rate is 8%, what income can Mr. Basset expect to receive each

year?

David and Helen Zhang are saving to buy 2 boat at the end of five years. If the boat costs

20,000 and they can eam 10% a year on their savings, how much do they need to put

aside at the end of years 1 through 5

Kangaroo Autos is offering free credit on a new $10,000 car. You pay $1,000 down and

then $300 2 month for the next 30 months. Turtle Motors next door does not offer free

credit but will give you $1,000 off the lst price. If the rate of interest is 10% a year, (sbout

3% a month) which company is offering the better deal?

rate is 8%, what is the PV of these fature salaey payments”

o

over the subsequent 20 yeass, how

£ $100,000 in

Recalculate the NPV of the office building venture in Section 2.1 atinterest rates of 5, 10,
and 15%. Plot the points on a graph with NPV on the vertical axis and the discount rates
on the horizontal axis. At what discount rate (approximately) would the project have zero
NPV? Check your answer

IF the interest rate is 7%, what is the value of the following three investments?

2 An investment that offers you $100 a year in perpetuity with the payment at the end of
each year.

b. A similar investment with the payment at the beginning of cach year.
< A similar investment with the payment spread evenly over each year.

Refer back to Sections 2.2-24. If the rate of interest is 8% rather than 10%, how much
would you need to set aside to provide each of the following?

2. $1 billion at the end of each year in perpetuity.

b. A perpetuity that pays $1 billion at the end of the first year and that grows at 4% a
year

< $1 billion at the end of each year for 20 years.
$1 billion a year spread evenly over 20 years.
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. (Note.
for both calewlatons

the annual rate of interest is quoted as 12 times the monthly rate)
1. Amortizing loans Suppose that you take out 3

30-year mortgage loan of $200,000 at ar
nterest rate of 10%
o Whatis

b

your totsl monthly payment?

How much of the first month’s payment goes 1o redy

How much

size of the loan?
of the paym

¢ after two years goes to reduce the size of ¢
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b. Generate a graph or table showing how the bond's present value changes for semiannu ally
compounded interest rates between 1% and 15%

17. A six-year government bond makes annual coupon payments of 5% and offers a yield of
3% annually compounded. Suppose that one year later the bond still yields 1% What
return has the bondholder earned over the 12 month pcnmi‘ Now suppose that the bond
yields 29% at the end of the year. What return would the bondholder eamn in this case’

18. A 6% six-year bond yields 12% and a 10% six-year bond vields 8%. Calculate the six-year
spot rate. Assume annual coupon payments. (Himt: What would be your cash flows if you

bought 1.2 10% bonds?)

19, Is the yield on high-coupon bonds more likely to be higher than that on low-coupon bonds
when the term structure is upward-sloping or when it is downward-sloping’ Explan

20. You have estimated spot rates as follows:
/T p = 5.000, ry = 5.40%, ry = 5.70%, r, = 5.90%, ry = 6.00%

a. What are the discount factors for each date (that is, the present v alue of $1 pns! i year ! )

b. Calculate the PV of the following bonds assuming annual coupons: () 5%, two-year
bond; (i) 5%, five-year bond; and (iti) 10%, five-year bond

c. Explain intuitively why the yield to matunty on the 10% bond is less than that on the
5% bond.
d. What should be the yield to matutity on a five-year rero-coupon bond’

e. Show that the correct yield to maturity on a five-year annuity i $.7%%

f Explain intuitively why the yield on the five-year bonds described in part () must lie
between the yield on a five-year zero-coupan bond and a five-year annuity
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0-year maturities

16 coupons are pakd annually, which bond offered the highest yield to maturity?
Which had the lowest? Which bonds bad the lougest and shortest durations?

£ Construct soms nple exaples to lustrate yous answers o the following

& 1 interest rates riae, do bond prices tise or Bl
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