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Photos from "An Art City at War”

The Ponte Vecchio (Florence) - the only bridge left standing by the
etreating German army as Florence is taken by the 8th Army in August
1944.
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Example 3.27

Calculating an Unknown Interest Rate
with Multiple Factors

You may have already won 52 million! Just peel the game piece off the Instant Winner
Sweepstakes ticket, and mail it to us along with your order for subscriptions to vour
two favorite magazines. As a grand prize winner, you may choose between a S1 million
cash prize paid immediately or $ 100,000 per yearTor 20 years—ihat 5 52 million! Sup-
~pose A, nsteadof TECEIving one Tamp sum of S1 milhon, you decide to accept the 20
annual installments of S100,000. If you are like most jackpot winners, you will be
tempted to spend your winnings to improve your lifestyle during the first several years.
Only after you get this type of spending “out of your system” will you save later sums
for investment purposes. Suppose that you are considering the following two options:

Option 1: You save your winnings for the first 7 years and then spend every
cent of the winnings in the remaining 13 years.
Option 2: You do the reverse, spending for 7 vears and then saving for 13 years.

If vou can save winnings af 7% interest, how much would you have at the end of 20
yvears, and what interest ra your savings will make these two options equiva-
lent? (Cash flows into savings for the two options are shown in Figure 3.41.)
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3.2‘p— part a)
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3.27 part b)

Option I: Farly savings series
Ve = S100,000(F/A, L T)
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Option 2: Late savings series
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3.27 part b)

= For Option 1,

Vo = $100,000( F/ A,i, 7).
« For Option 2,

V7 = $100,000( P/ A,i, 13).

We equate the two values:

$100,000(F/A,i.7) = $100,000( P/ A.i, 13);

(F/A,i,7)

(P/A,i.13)

Geza P. Bottlik ﬁ Page 7
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3.27 part b)

Here, we are looking for an interest rate that gives a ratio of unity. When using the in-
terest tables, we need to resort to a trial-and-error method. Suppose that we guess the
interest rate to be 6%. Then

(F/A,6%,7) 83938

(P/A,6%,13) 8.8527
This is less than unity. To increase the ratio, we need to use a value of § such that it
increases the (F/A, i, 7) factor value, but decreases the (P/A, i, 13) value. This will
happen if we use a larger interest rate. Let’'s try i = 7%:

(F/A,7%,7) 8.6540

(P/A,7%,13) 8.3577

= 0.94582.

= 1.0355.

Now the ratio is greater than unity.

Interest Rate (FIA, i, T)I(PIA, i, 13)
Gt 0.94%2
1.0000
7% 1.0355
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3.27 part b)

As a result, we find that the interest rate is between 6% and 7% and may be approxi-
mated by linear interpolation as shown in Figure 3.43:
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