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Chapter 5. Solutions Cornetf, Adair, and Nofsinger

CHAPTER 3 — Time Value of Money 2: ANALYZING ANNUITY CASH FLOWS

CQuestions
2-1 How can you add a cash flow in year two and a cash flow in year four in year seven?

To add cash flows, they need to be moved to the same time period. The cash flows in years
two and four should be moved forward with interest to year seven, then they can be added
together.

2-2 People can become millionaires in their retirement years quite easily if they start saving
early in employer 401(k) or 403(b) programs (cr even if their employers don’t offer such
programs). Demonstrate the growth of a 5250 monthly contribution for 40 years earming 9
percent APR

Using equation 3-2, we have:

(1+000/12)% -1
FVA , =250 : =%1170.320.07
b 0.09/12 S1170,

-3 When you discount multiple cash flows, howw does the future peniod that a cash flow 15
paid affect its present value and its coniribution to the value of all the cash flows?

Discounting reduces a future cash flow to a smaller present value. Cash flows far into the
future become very small when discounted to the present. Thus, cash flows 1n distant future
periods have small impacts on present values.

-4 How can you use the present value of an anmuty concept to determine the price of a
house you can afford?

Mortgages are typically for a large enough amount of money that borrowing 15 required to
purchase a home. The amount that one can afford for a home is a function of their current
state of wealth. Mortgages allow consumers to spread the expense of a home over a longer
peniod, typically 15 or 30 years. This allows consumers to put a smaller portion of wealth
into the home (for example, a 20% down payment) and borrow the balance over the life of
the loan. Due to the effect of anmuty compounding, the payments for such a long lived debt
make the monthly payments of a manageable nature so that they can be paid from current
INCOME.

2-3 5Since perpetuity payments contimue for ever, how can a present value be computed?
Why 15n't the present value infinite?
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Equation 5-5 15 used to calculate the present value of a perpetuaty. It 1s a hmiting version of
equation 3-4 in which the period N grows infinitely large. As this occurs the expression
following the “1” 1n equation 5-4 drives to the value 0 and the numerator simply become
“1." The present value 1s not infimte since the terms following the PMT in equation 3-4
converge to a finite himit of /1. This also demonstrates how payments far into the future
have infimtesimal value today.

2-6 Explain why you use the same adjustment factor, (1 + 1), when you adjust anmuty due
payments for both future value and present value.

Adjusting an annuty due calculation involves shifting the entire series of payments forward
one pertod. This is accomplished by multiplying by (1 + 1) urespective of whether 1t 15 a
future value or present value calculation.

2-7 Use the 1dea of compound interest to explain why EAR 1s larger than APR.

The annual percentage rate does not take into account the frequency of interest
compounding. Equation 3-8 illustrates the conwversion from APR to EAR. The effective
annual rate converts the annual percentage rate to a rate that can be compared to other
annual rates.

5-8 Would you rather pay 510,000 for a five year $2,500 annuity or a ten-year 51,250
annuity? 'Why?

The effective annual rates for these two payment streams are 7.53% and 4 28% respectively.
I would rather pay 510,000 for a five year 52,500 annuity as it earns a higher effective
annual rate of interest.

2-0 The interest on your home mortgage 1s tax deductible. Why are the early years of the
mortgage more helpful in reducing taxes than in the later years?

Mortgage payments at the beginming of the amortization schedule are predominantly interest
with little pincipal. In later years, interest payments decline and principal payments make
up an ever increasing part of the payments. Thus, the tax deductible part (the interest
payment) 1s larger in the beginning years.

2-10 How can you use the concepts lllusirated in computing the number of payments n an
annuity to figure how to pay off a credit card balance? Hosw does the mapgnitude of the
payment impact the number of months?

Utlizing equation 3-2, you can declare the present balance for the credit card and set that
equal to the PNVA. The interest can be obtained as an APR and converted to and EAR using

equation 3-8. This is the value to put into 1" in equation 3-2. You then decide when you
want to have the credit card paid off and convert this to a monthly value of N in equation 3-
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2. Solving for PMT will yield the amount needed to pay the credit card off in the time
frame you desire, assuming that no additional charges are made to the credit card and that
the interest rate remains level.

Problems=

9-1 Future Value Compute the future value in year 8 of a $1,000 deposit in year 1 and
another $1,500 deposit at the end of year 3 using a 10% interest rate.

Use equation >-1:
FV =51,000 = (1 = 0.10)" + $1,500= (1 + 0.10)* = 51,948.72 + 82 41577 = 54,364 48

2-2 Fumre Value Compute the future value in year 7 of a 52,000 deposit in year 1 and
another 52,500 deposit at the end of year 4 using a 8% interest rate..

Use equation 3-1:
FV =%2,000 = (1 +0.08)° + 52,500 = (1 + 0.08)" = $3,173.75 + §3,149.28 = $6,323.03

2-3 Future Value of an Annuity What is the future value of a 3300 annuity payment over 3
vears 1f interest rates are 9 percent?

Use equation 3-2:

5
FVA . =$500 x[“%ﬁ' "1 _$500x5.9847 =52,992 36

-4 Future Value of an Annuity What 1s the future value of a 5700 anmuty payment over 4
wears 1f mterest rates are 10 percent?

Use equation >-2:

4
FVA, =§5005 170100 -1 _oonn 4 641 —§2.248.70

0.10

5-3 Present Value Compute the present value of a 51,000 deposit in year 1 and another
$1,500 deposit at the end of year 3 if interest rates are 10 percent.

Use equation 3-3:
PV =351,000 = (1 + 0.10)* + 51,500 = (1 + 0.10)* =5009.00 + 51,126.97 = 52,036.06

5-6 Present Value Compute the present value of a 52,000 deposit in year 1 and another
52,500 deposit at the end of vear 4 using an 8% interest rate.



