J. Soc. Korea Ind. Syst. Eng Vol. 42, No. 1 : 137-142, March 2019

https://doi.org/10.11627/jkise.2019.42.1.137

ISSN
ISSN

: 2005-0461(print)
. 2287-7975(online)

Economic Evaluation Method Based on Rate of
Return for Multiple Investment Alternatives

Jin Wook Kim'

School of Industrial Systems and Naval Architecture Engineering, Changwon Nat’l University

gsol SRS o 4

s 7Iz9 dAKd ¥7hdH

There are two methods for evaluating two or more mutually exclusive projects. One is a total investment approach and the
other is an incremental investment approach. The former can rank projects by the criterion of the net present value, but the
latter can’t do it. An incremental investment approach is only possible when all pairwise alternatives are compared. Thus an
incremental investment approach is superior in ranking them over an incremental investment approach. To do so, a principle
of comparison must be established. Comparisons of profitability are reasonable when operating the same amount of investment
over the same period of time. One principle is that all projects are invested in the largest of the projects. Another principle
is that all projects are invested during the longest project life of the projects. In this paper, even if the principle is followed,
it will be shown that the external rate of return fails to rank them. However, the productive rate of return criterion would prove
to be able to rank them like the net present value standard, provided that the principle of comparison is kept. In addition, rate
of returns can be assessed so that all mutually exclusive projects can be compared at once, such as on the criterion of the
net present value. That is, it can be also compared with many other returns, such as the profit rates on financial investments

or real investments.

Keywords : Mutually Exclusive Projects, Total Investment Approach, Incremental Investment Approach, Discounted Cash

Flows, Net Present Value, Average Rate of Return,
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<Table 1> Example of Mutually Exclusive Projects

End of Period| Project A Project B Project C
0 -200 -150 -100
1 150 65 65
2 -50 65 65
3 150 65
NPV(10%) 7.74 11.65 12.81
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<Table 2> Additional Investments by the Principle of Compa-

rison
End of Period| Project A Project B Project C

0 0 -50 -100

1 0 0 0

2 0 0 0

3 0 67 133
NPV/(10%) 0.00 0.00 0.00
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<Table 3> Comparison of Mutually Exclusive Projects by the
Total Investment Approach

End of Period| Project A Project B Project C
0 -200 -200 -200
1 150 65 65
2 -50 65 65
3 150 132 133
NPV (10%) 7.74 11.65 12.81
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<Table 6> Comparison of Project E and F

Criterion Project E Project F
ARR 13.091% 14.543%
MIRR 13.091% 14.543%

NPV/(10%) 8.67 8.43
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<Table 4> Example of Mutually Exclusive Projects

End of Period| Project D Project E Project F

0 -100.0 -100.0 -100.0

1 120.0 44.0 62.0

2 -100.0 44.0 63.0

3 110.0 43.0
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<Table 5> Comparison of Project D and E

Criterion Project D Project E
ARR 13.237% 13.091%
MIRR 11.796% 13.091%

NPV(10%) 9.09 8.67
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<Table 7> Conversion of Project D, E and F

Project D Project E Project F
NPV/(10%) 9.09 8.67 8.43
| -182.64 -182.64 182.64
F 255.20 254.64 254.32
PRR 11.80% 11.71% 11.67%
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<Table 8> Productive Rate of Returns for Mutually Exclusive

Projects
Project A Project B Project C
NPV(10%) 9.09 8.67 8.43
| -100.00 -100.00 -100.00
F 145.20 144.64 144,32
PRR 13.24% 13.09% 13.01%
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