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232 CHAPTER 5 / COMPARING ALTERNATIVES

W'5.11 Problems

The number in parentheses () that follows each
problem refers to the section from which the prob-
lem is taken.

51 Four mutually exclusive alternatives are be-

ing evaluated, and their costs and revenues are

itemized in the first table below. (5.4)

a. If the MARR is 12% per year, and the
analysis period is 10 years, use the PW
method to determine which alternatives
are economically acceptable and which one
should be selected.

. If the total capital investment budget avail-

able is $200,000, which alternative should be

selected?

Which rule (Section 5.2.2) applies? Why?

” \J\J 52. In the design of a new facility, the mutually
xclusive alternatives in the second table below

are under consideration. Assume that the interest

rate (MARR) is 15% per year and the analysis

period is 10 years. Use the following methods to

choose the best of these three design alternatives:

pW

a. AW method.
b. FW method.

5-3- The Consolidated Oil Company must install
antipollution equipment in a new refinery to
meet federal clean air standards. Four design
alternatives are being considered, which will
have capital investment and annual operating
expenses as shown in the third table below. As-
suming a useful life of 10 years for each design,
no market value, a desired MARR of 15% per
year, and an analysis period of 10 years, deter-
mine which design should be selected based on
the PW method. Confirm your selection by us-
ing the IRR method. Which rule (Section 522)

g;in]lies? Why? (5.4)
@ e 21st Century Development Corporation

P
tés a 30-year lease on a plot of land. Estimates
of the annual expenses and revenues of various
types of structures on the property are as shown
at the top left of page 233.

Each structure is expected to have a market

(5.4) value equal to 20% of its capital investment at the
Mutually Exclusive Alternative (Pr. 5-1)
I n n v
Capital investment —$100,000 —$152,000 —$184,000 —$220,000
Annual revenues less expenses 15,200 31,900 35,900 41,500
Market value (end of useful life) 10,000 0 15,000 20,000
Useful life (years) 10 10 10 10
Design 1 Design 2 Design 3 (Pr. 5-2)
Capital investment —$28,000 —$16,000 —$23,500
Annual revenues less expenses 5,500 3,300 4,800
Market value 1,500 0 500
Useful life (years) 10 10 10
Alternative Design (Pr. 5-3)
D1 D2 D3 D4
Capital investment —$600,000 —$760,000 —$1,240,000 —$1,600,000
Annual expenses:
Power — 68,000 — 68,000 — 120,000 — 126,000
Labor — 40,000 — 45,000 — 65,000 — 50,000
Maintenance — 660,000 — 600,000 — 420,000 — 370,000
Taxes and insurance — 12,000 — 15,000 =, 25,000 v 28,000
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(Pr. 5-4) Annual
Capital Revenues
Investment Less Expenses
Apartment —$300,000 $69,000
house
Theater — 200,000 40,000
Department — 250,000 55,000
store
Office — 400,000 76,000
building

end of a 30-year analysis period. If the investor
requires an MARR of at least 12% per year on all
investments, which structure (if any) should be
selected? Use the AW method. (5.4)

5-5. The following cash flow estimates have been
developed for two small, mutually exclusive in-
vestment alternatives. The MARR = 12% per
year. For parts (a) through (d), select the closest
answer. (5.4)

End of Year Alternative 1 Alternative 2
0 —$2,500 —$4,000
1 750 1,200
2 750 1,200
3 750 1,200
4 750 1,200
) 2,750 3,200
a. What is the AW of Alternative 1?
1.:$871 2. —$162 3. $135
4. $1,338 5. $1,590
b. What is the IRR of Alternative 1?
1. 12% 2. 31% 3. 16%
4. 28% 5. 25%
c. What is the IRR of the incremental net cash
flow?
1. 18% 2. 21% 3. 12%
4. 24% 5. 15%

d. Given your answers for parts (a) through (c),
which alternative should be selected?
1. Alternative 1
2. Alternative 2
3. Neither
4. Both Alternatives 1 and 2

5.6. An electronics company is trying to determine
to which new product they should commit their
limited capital resources (there is not enough
investment capital for both products). The
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information below shows the estimated net cash
flow for each of the two proposed products. If
the MARR = 10% per year, show that the same
project selection would be made with proper
application of (a) the PW method, and (b) the
IRR method. (5.4)

End of Year, k Product 1 Product 2
0 —%$150,000 —$520,000

1 50,000 30,000

2 50,000 130,000

3 50,000 230,000

4 50,000 330,000

IRR 12.6% 11.0%

5-7. In the Rawhide Company (a leather products
manufacturer), decisions regarding approval of
proposals for capital investment are based upon
a stipulated MARR of 18% per year. The five
packaging devices listed in the table at the top of
p- 234 were compared assuming a 10-year life
and zero market value for each at that time.
Which one (if any) should be selected? Make
any additional calculations you think are needed
to make a comparison using the TRR method.
(5.4)

5-8. Work problem 5-3 using the ERR method when
€ equals 15% per year. (5.4)

5.9. Work problem 5-2 using the IRR method. (5.4)

5-10. Three alternative designs are being consid-
ered for a potential improvement project related
to the operation of your engineering department.
The prospective net cash flows for these alterna-
tives are shown below. The MARR is 15% per
year.

Alternative Net Cash Flows

End of

Year, k A B { o]
0 —$200,000 —$230,000 —$212,500
1 90,000 108,000 — 15,000
2 122,500
3
4 a a a
5
6 90,000 108,000 122,500

“Continuing uniform cash flow.
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Net Cash Flows for (Pr. 5-15)
End of Year Alt. | Alt. Il Alt. 1l
0 —$100,000 —$100,000 —$100,000
1 0 110,000 0
2 155,000 0 0
3 0 0 120,000
4 0 0 0
5 —21,000 10,000 50,000
Measure of PW $18,595 $8,658 $29,289
merit. IRR 15.6% 16.2%
Simple payback 2 years 3 years
A B e (Pr. 5-16)
Capital investment —$2,000 —$8,000 —$20,000
Annual revenues less expenses 600 2,200 3,600
Useful life (years) 5 5 10

HwW

16.) Consider the three small mutually exclu-
Sive investment alternatives in the second ta-
ble above. The feasible alternative chosen must
provide service for a 10-year period. The MARR
is 12% per year, and the market value of eachis 0
at the end of useful life. State all assumptions you
make in your analysis. Which alternative should
be chosen? (5.4, 5.5)

5-17. A certain service can be performed satisfac-
torily by either process R or process S. Process
R has a first cost of $8,000, an estimated ser-
vice life of 10 years, no market value, and an-
nual revenues less expenses of $2,400. The cor-
responding figures for process S are $18,000,
20 years, market value equal to 20% of the
first cost, and $4,000. Assuming a MARR of
15% per year before income taxes, find the FW
of each process and specify which you would
recommend. Use the repeatability assumption.
(54)

5-18. Refer to Example 5-9. Suppose the situation
is modfied such that the pump selection task is
for an existing processing facility, an identical
replacement of the present slurry pump in the
catalytic system is not a feasible alternative, and
the firm’s strategic plan includes closing the fa-
dlity in five years. Also assume the operating
requirements for the pump in the existing facil-

ity are the same as needed for the new facility
in Example 5-9, and the two models (SP240 and
HEPS9) are the best alternatives available for
replacing the present unit. The estimated market
value of pump model HEPS9 in five years is
$15,000, and the firm’s MARR remains 20% per
year. Which pump model should be selected for
this replacement action? (5.4)

5-19. As the supervisor of a facilities engineer-
ing department, you consider mobile cranes to
be critical equipment. The purchase of a new
medium-sized, truck-mounted crane is being
evaluated. The economic estimates for the two
best alternatives are at the top of page 236.
You have selected the longest useful life (nine
years) for the study period and would lease a
crane for the final three years under Alterna-
tive A. Based on previous experience, the esti-
mated annual leasing cost at that time will be
$66,000 per year (plus the annual expenses of
$28,800 per year). The MARR is 15% per year.
Show that the same selection is made based
on (a) the PW method, (b) the IRR method,
and (c) the ERR method. Also, (d) would leas-
ing crane A for nine years, assuming the same
costs per year as for three years, be preferred
to your present selection? (¢ = MARR = 15%).
(5.4,5.5)
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(Pr. 5-24) Alternative D1 D2
3 E2 Capital investment —$50,000 —$120,000
L Annual expenses —9,000 —5,000
Capital investment —$14,000 —$65,000 Useful life (years) 20 50
Annual expenses —14000  —9,000 Market value (at end of
Useful life (years) 5 20 useful life) 10,000 20,000
Market value
(at end of useful life) 8,000 13,000

The MARR is 15% per year.
a./Which alternative is preferred, based on the
* repeatability assumption? (5.5)

b. Show, for the coterminated assumption with a
five-year study period and an imputed market
value for Alternative B, that the AW of B
remains the same as it was in part (a) (and
obviously the selection is the same as in part
a). Explain why that occurs in this problem.
(5.5)

5-25. Estimates for a proposed small public facility
are as follows. Plan A has a first cost of $50,000,

a life of 25 years, a $5,000 market value, and
annual maintenance expenses of $1,200. Plan B

has a first cost of $90,000, a life of 50 years, no
market value, and annual maintenance expenses

of $6,000 for the first 15 years and $1,000 per

year for years 16 through 50. Assuming interest

at 10% per year, compare the two plans by using

__the CW method. (5.6)

/ 526, In the design of a special-use structure, two
___mutually exclusive alternatives are under consid-
'H \Jbération. These design alternatives are as follows:

If perpetual service from the structure is assumed,
which design alternative do you recommend?
_The MARR is 10% per year. (5.6)

[5-27. Use the CW method to determine which mu-
- tually exclusive bridge design (L or H) to rec-
ommend based on the data provided in the table

below. The MARR is 15% per year. (5.6)

5-28.

a. What is the capitalized worth, when i = 10%
per year, of $1,500 per year, starting in year
one and continuing forever and $10,000 in
year five, repeating every four years there-
after, and continuing forever? (5.6)

b. When i = 10% per year in this type of prob-
lem, what value of N, practically speaking,
defines “forever”? (5.6)

5-29. Youareinvolved withan equipment selection
task. The operating requirement to be met by
the selected piece of equipment is for the next
six years only. The economic decision criterion
presently being used by your company is 15%
per year. Your choice has been reduced to two
alternatives (E1 or E2; see the information below).

Bridge Design L Bridge Design H (Pr. 5-27)

Capital Investment —$274,000 —$326,000

Annual Expenses — 10,000 - 8,000

Periodic upgrade cost — 50,000 — 42,000

(every sixth year) (every seventh year)
Market value 0
Useful life (years) 83 92
Factor E1 E2 (Pr. 529)

Capital Investment —$210,000 —$264,000
Useful life (years) 6 10
Annual Expenses —$31,000 in the —$19,000 in the first

first year and

year and increasing

increasing $2,000  5.7% per year thereafter
per year thereafter
Market value $21,000 $38,000

(end of
useful life)




