Source: Engineering economic analysis

If $500 were deposited in a bank savings account, how much would be in the account 3 years
from now if the bank paid 6% interest compounded annually?
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Source: Engineering economic analysis

If you wish to have $S800 in a savings account at the end of 4 years, and 5% interest will be paid
annually, how much should you put into the savings account now?

FORMULA SOLUTION

F = $800, i = 0.05, n=4, P = unknown
P=F(1 +i)™ = 800(1 + 0.05)~* = 800(0.8227) = $658.16
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P:. F( o, 5227) LCUMPUUNL INTERED] IABLEY 573
% /ﬁ 5 / é > Jbwe :
/9 8 00 (o g 227 7) Compound interest Factﬂrs Jo /VV/ /0" 5%
Single Payment | Uniform Payment Series Arithmetic Gradient
Cumpﬂﬁnd Present  Sinking Capital  Compound  Presemt  Gradiem  Gradient
Amount Worth Fund Recovery Amount Worth Uniform  Present
Factor Factor Factor Factor Factor Factor Series Worth
Find F Find P Find A Find A Find F Find P Find A Find 7
Given P Given F - GivenF Given P Civen A GivenA  GivenG  Given G
Fip PIF\/,  AF AfP FIA P/A AlG P/G n
1.050 524 1.6000 L.0a00 1.000 0.952 0 ] |
1102 70 ABT6 5378 2050 1.859 0484 0.907 2
1,158 A8 3172 3072 3.152 2,723 0.967 2,615 ]
1216 230 2890 4300 356 143 5.4103 4
1.276 835 J810 2310 5526 4309 1.902 3,237 5
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Chapter 2 Factors: How Time and Interest Affect Money

As discussed in the introduction to this chapter, the Houston American Cement factory will
require an investment of $200 million to construct. Delays beyvond the anticipated implementa-
tion yvear of 201 2 will require additional money to construct the factory. Assuming that the cost
of money is 10% per year. compound interest. use both tabulated factor values and spread-
sheet functions to determine the following for the board of directors of the Brazilian company
that plans to develop the plant.

(@) The equivalent investment needed if the plant is built in 2015.
(£) The egquivalent investment needed had the plant been constructed in the year 2008.

Solution

Figure 2—2 is a cash flow diagram showing the expected investment of $200 million ($200 M)
in 2012, which we will identify as time ¢ = 0. The required investments 3 vears in the future
and 4 years in the past are indicated by £, = 7 and F_, = 7, respectively.

Fa=7 Figure 2-2

Cash flow diagram for
=1 Example 2.2 and b.
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(a) To find the equivalent investment required in 3 years, apply the F/ P factor. Use $1 mil-

F_ lion units and the tabulated value for 10% interest (Table 15).

£ F, = P(F/P.1.n) = 200(F/P.10%.3) = 200(1.3310)

- > = $266.2 ($266,200,000)

VP 2o0/S . f

92072 Factor Table - i=10.00%
1 PF P/4 PG \ EP F/A
1 00001 {.8091 0.0000 ¢ 11000 1.0000
2 0.8264 1.7355 08264 12100 2.1000
3 0.7513 2 4860 23201 13310 33100
4 0.6830 3.1699 43781 14641 46410
3 0.6200 17908 6.5618 16105 6.10s1
f 03645 43553 06842 17715 TT156
] 05132 4 8684 12.7631 10487 Q4872
8 0.4665 5.3349 160287 2 1436 114359
g 04241 57590 104215 23379 13.5735
10 0.38355 6. 1446 228913 25087 159374
11 03303 6.4951 263962 28531 18.5312
12 0.3185 6.8137 290012 31334 213843
3 0.2807 1.1034 333712 34323 24 5227




Using excel To calculate F/P &P/F

2012-2015

p=200,000,000

=10%

n=3

F2015  ($266.20) Million

Future value \

FV(10%,3,,200)

F?

2008-2012

p=? =10%

n=4

P2008 ($136.60) Millon

Present Value

PV/(10%,4,200)

F=200,000,000




(b) The year 2008 is 4 years prior to the planned construction date of 2012. To determine the

equivalent cost 4 years earlier, consider the $200 M in 2012 (¢ = 0) as the future value F

and apply the P/F factor for n = 4 to find P_,. (Refer to Figure 2-2.) Table 15 supplies
the tabulated value.

P_, = F(P/F.1n) = 200(P/F,10%4) = 200(0.6830)
($136,600,000)

The PV function = PV(10%,4,,200) will display the same amount as shown in Fig-
Factor Table - i= 10.00%

_[IF

= $136.6

n P/F P4 PG FP F/4
1 09091 0.9091 00000 1 1000 1.0000
2 08254 1.7355 08264 12100 2.1000
3 07513 248689 23201 13510 3.3100
4 - 06830 3.1699 43781 1 4641 46410
5 0.620%9 3.7908 6.5618 1.6105 6.1051
6 05645 43553 96842 17716 17156
7 0.5132 4.8684 127631 1 G487 Q4872
B 04665 5.3349 160287 21434 11.4359
Q 04241 5.7590 194215 23579 13.5735
10 03855 6.1446 22.8913 25037 15,9374
11 03505 §.4951 2630962 28531 18.5312
12 03186 6.8137 290012 31354 21 3843
13 02897 7.1034 333772 34323 24 5227
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