
Resolution of Multiple Rates of Return Net-Investment Test

Resolution of Multiple Rates of Return

To understand the nature of multiple i∗’s, we need to understand the
investment situation represented by any cash flow. The net-investment
test will indicate whether the computed i∗ (by setting ROR equation
equal to 0) represents;

the true rate of return

earned on the money invested in a project while the money is
actually in the project.

Net-Investment Test
The multiple i∗’s occurs only when the net-investment test fails. In such
a case, none of the computed i∗’s is an IRR. Therefore, only the
investments with cash flow series that has a unique i∗ may pass the
net-investment test.
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Resolution of Multiple Rates of Return Net-Investment Test

Net-Investment Test
A project is said to a net-investment when

1 the project balances computed at project’s i∗ values, PB(i∗)n are
all less than or equal to zero throughout the life of the investment

2 with A0 < 0 (actually PB0 = A0)

The investment is net in the sense that the firm does not overdraw on
its return at any point and hence is not indebted to the project. These
investments are called pure investments.

Simple investments will always be pure investments
If a Non-Simple investment passes the net-investment test

1 It is a pure investment
2 Has a unique i∗ values
3 this i∗ value = IRR of the investment

If any of the project balances computed at project’s i∗ is positive, the
project is a mixed investment. A positive balance indicates that, at
some point during the project’s life, the firm acts as a borrower
[PB(i∗)n > 0] rather than an investor [PB(i∗)n < 0] in the project.
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Resolution of Multiple Rates of Return Net-Investment Test

Example

Consider the following four investment projects with known i∗ values:

n A B C D
0 -$1,000 -$1,000 -$1,000 -$1,000
1 -$1,000 $1,600 $500 $3,900
2 $2,000 -$300 -$500 -$5,030
3 $1,500 -$200 $2,000 $2,145
i∗ 33.64% 21.95% 29.95% (10%, 30%, 50%)

Determine which projects are pure investments.

We need to compute project balances of each project at its
respective i∗

If multiple i∗ exist for a project, we may use the largest i∗ greater
than 0.

In fact, you can use any of the i∗s
If one i∗ fails, all i∗s fail the test (Indeed we know that they will fail!)
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Resolution of Multiple Rates of Return Net-Investment Test

Example

Project A:

PB(33.64%)0 = −$1, 000

PB(33.64%)1 = −$1, 000(1.3364)− $1, 000 = −$2, 336.40

PB(33.64%)2 = −$2, 336.40(1.3364) + $2, 000 = −$1, 112.36

PB(33.64%)3 = −$1, 112.36(1.3364) + $1, 500 = 0

1 Signs of PB: (−,−,−, 0) → Passes the net-investment test (pure
investment)

2 unique i∗ = 33.64% = IRR
3 Sign changes in net-cash flow sequence: 1 → simple investment
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Resolution of Multiple Rates of Return Net-Investment Test

Example

Project B:

PB(21.95%)0 = −$1, 000

PB(21.95%)1 = −$1, 000(1.2195) + $1, 600 = $380.50

PB(21.95%)2 = $380.50(1.2195)− $300 = $164.02

PB(21.95%)3 = $164.02(1.2195)− $200 = 0

1 Signs of PB: (−,+,+, 0) → Fails the net-investment test (mixed
investment)

2 unique i∗ = 21.95% 6= IRR
3 Sign changes in net-cash flow sequence: 2 → non-simple

investment

CAUTION!
Existence of a unique i∗ is a necessary but not sufficient condition for a
pure investment.
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Resolution of Multiple Rates of Return Net-Investment Test

Example

Project C:

PB(29.95%)0 = −$1, 000

PB(29.95%)1 = −$1, 000(1.2995) + $500 = −$799.50

PB(29.95%)2 = −$799.50(1.2995)− $500 = −$1, 538.95

PB(29.95%)3 = −$1, 538.95(1.2995) + $2, 000 = 0

1 Signs of PB: (−,−,−, 0) → Passes the net-investment test (pure
investment)

2 unique i∗ = 29.95% = IRR
3 Sign changes in net-cash flow sequence: 3 → non-simple

investment

Dr.Serhan Duran (METU) IE 347 Week 7 Industrial Engineering Dept. 6 / 42



Resolution of Multiple Rates of Return Net-Investment Test

Example

Project D: Since multiple i∗ exists, it will fail net-investment test. But for
exercise, let’s do the test with the largest positive i∗ = 50%:

PB(50%)0 = −$1, 000

PB(50%)1 = −$1, 000(1.5) + $3, 900 = $2400

PB(50%)2 = $2, 400(1.5)− $5, 030 = −$1, 430

PB(50%)3 = −$1, 430(1.5) + $2, 145 = 0

1 Signs of PB: (−,+,−, 0) → Fails the net-investment test (mixed
investment)

2 i∗ = 50% 6= IRR, i∗ = 30% 6= IRR, i∗ = 10% 6= IRR
3 Sign changes in net-cash flow sequence: 3 → non-simple

investment
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Resolution of Multiple Rates of Return Net-Investment Test
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

Even for a non-simple investment with a unique positive i∗, the
project may fail the net-investment test.

This unique positive i∗ will not be used as an IRR
When we calculate the project balance at an i∗ for mixed
investments:

Money invested internally in the project is earning interest ratei∗

ALSO cash borrowed (released) from the project is assumed to
earn the same interest rate i∗ through external investment

IN OTHER WORDS, while solving for i∗ for a cash flow series (by
setting its ROR equation equal to 0):

we assume that money released from the project can be reinvested
to yield a rate of return equal to that received from the project
we make the above assumption whether a cash flow series
produces a unique or multiple i∗

Money is borrowed from the project only when PB(i∗) > 0 and
magnitude of borrowing is equal to the project balance
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

In reality, reinvesting the borrowed (released) money from project:
at rate equal to a rate of return (i∗) that received from project is not
always possible
at an external rate (smaller than i∗) is more usual

Therefore, to calculate the true rate of return of any internal
portion of an mixed investment, it is necessary to compute project
balances at two rates of interest:

one on internal investments when PB < 0
one on external investments when PB > 0

Therefore, to calculate the true IRR of a project, we should test a
solution (i∗) by net-investment test

if net-investment test fails, resolve for the cash flow series with
introduction of an external rate
you should test even in the case of unique positive i∗ for nonsimple
investments
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

Calculation of True IRR for Mixed Investments
Positive project balances are assumed to be put into the firm´s
investment pool

Recall from PW method that all money in the investment pool can
be invested at MARR

Then, we can compute the true IRR as a function of MARR by
finding the IRR that will make the terminal project balance equal to
zero.

True IRR for mixed investments is commonly known as return on
invested capital (RIC)
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

Procedure for Calculation of True IRR for Mixed Investments
1 Identify the MARR to be applied to external investments
2 Calculate PB(i , MARR)n according to the following rule:

PB(i , MARR)0 = A0

PB(i , MARR)1 =

{

PB0(1 + i) + A1 if PB0 < 0
PB0(1 + MARR) + A1 if PB0 > 0.

...

PB(i , MARR)n =

{

PBn−1(1 + i) + An if PBn−1 < 0
PBn−1(1 + MARR) + An if PBn−1 > 0.

3 Determine the value of i by solving the terminal project-balance
equation:

PB(i , MARR)N = 0

That interest rate i = true IRR
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Resolution of Multiple Rates of Return The Need for an External Interest Rate
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

Example

A defense contractor can receive a contract to build navy flight
simulators for U.S. Navy. Government will make two progressive
payments: $4,300,000 at the end of the first year and $3,000,000 at
the end of the second year. The expected cash outflows required to
produce the simulators are estimated to be $1,000,000 now,
$2,000,000 during the first year and $4,320,000 during the second
year.

1 Compute the values of i∗s for this project
2 Make an accept-or-reject decision assuming contractor’s MARR is

15%

Firstly, we need the net cash flows series:

Year Cash Inflow Cash Outflow Net Cash Flow
0 -$1,000,000 -$1,000,000
1 $4,300,000 -$2,000,000 $2,300,000
2 $3,000,000 -$4,320,000 -$1,320,000
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

2 sign changes in the net cash flows series: non-simple
investment

Multiple i∗ may exist

1 Set up the PW ROR equation:

−1, 000, 000 +
2, 300, 000

(1 + i∗)
−

1, 320, 000
(1 + i∗)2 = 0

If we let x = 1/(1 + i∗), we can rewrite the ROR equation as:

−1, 000, 000x2 + 2, 300, 000x − 1, 320, 000 = 0

Solving for x gives x = 10/11 and 10/12 therefore two positive
rates exists and they are i∗ = 10% and i∗ = 20%.
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

1 Two positive rates exists and they are i∗ = 10% and i∗ = 20%,
therefore it is a mixed investment

2 Although we know that it is a mixed investment, for exercise let’s
see it by net-investment test using i∗ = 20% over net cash flow
series:

n 0 1 2
Beginning Balance 0 -$1M $1.1M
Return on Investment 0 -$0.2M $0.22M
Payment -$1M $2.3M -$1.32M
Project Balance -$1M $1.1M 0

There exists a positive PB so we need to introduce the external
investment rate, which is MARR = 15%. Now calculate
PB(i , MARR)n using rate i if PB(i , MARR)n−1 < 0 and 15% if
PB(i , MARR)n−1 > 0:

PB(i , 15%)0 = −$1, 000, 000

PB(i , 15%)1 = −$1, 000, 000(1 + i) + 2, 300, 000

= $1, 000, 000(1.3 − i)
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Resolution of Multiple Rates of Return The Need for an External Interest Rate

At this point we do not know if PB(i , 15%)1 is positive or negative.
Therefore, we need to consider two situations:

Case 1: i > 1.3 → PB(i , 15%)1 < 0

PB(i , 15%)2 = PB(i , 15%)1(1 + i) − 1, 320, 000

= $1, 000, 000(1.3 − i)(1 + i) − 1, 320, 000

= −$20, 000 + $300, 000i − 1, 000, 000i2 = 0

→ i = 0.1 or 0.2

violates the initial condition that i > 1.3, so this case is not correct.
Case 2: i < 1.3 → PB(i , 15%)1 > 0

PB(i , 15%)2 = PB(i , 15%)1(1.15) − 1, 320, 000

= $1, 000, 000(1.3 − i)(1.15) − 1, 320, 000

= 175, 000 − 1, 150, 000i = 0 → i = 0.1522

Therefore true IRR = 15.22% and
Since true IRR = 15.22% > MARR = 15%, we accept the project.
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Rate of Return Analysis: Multiple Alternatives Why Incremental Analysis Needed?

Assume that a company uses a MARR of 16% per year

Company has $90,000 for investment in its investment pool
Two alternatives are being evaluated

Alternative A: requires $50,000 of investment and has a ROR of
35%
Alternative B: requires $85,000 of investment and has a ROR of
29%

What happens to the investment capital not used?
All funds in investment pool can be invested at company’s MARR

Overall RORA = 50,000∗0.35+40,000∗0.16
90,000 = 26, 6%

Overall RORB = 85,000∗0.29+5,000∗0.16
90,000 = 28, 3%

Alternative B must be selected

PW , FW , AW analysis will also choose alternative B.

Incremental cash flow ROR analysis should be applied for
mutually exclusive alternatives.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

There are two mutually exclusive alternatives (MARR=6%):

Year Alternative A Alternative B
0 -10 -20
1 15 28

Alternative A:
PW of Disbursement = $10
PW of Receipts = 15(P/F,6%,1)=$14.15
PW= 14.15-10=$4.15
0 = 15(P/F , i%, 1) − 10 → i∗ = 50%

Alternative B:
PW of Disbursement = $20
PW of Receipts = 28(P/F,6%,1)=$26.42
PW= 26.42-20=$6.42
0 = 28(P/F , i%, 1) − 20 → i∗ = 40%
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

Between the origin and Alternative A, slope represents 50% ROR

Between the origin and Alternative B, slope represents 40% ROR
Alternative B can be viewed as two separate increments of
investment:

Higher Cost Alternative = Lower Cost Alternative + Difference
Alternative B = Alternative A + Difference Between

We will choose alternative B if the difference between the
alternatives is a desirable increment of investment

Increment is desirable if the slope of the increment is greater than
MARR
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives
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Difference between the alternatives line has the same slope of 30%
ROR line, therefore we can say that the incremental rate of return from
selecting Alternative B rather than A is 30% and higher than MARR, so
Alternative B is selected.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

It is necessary to prepare an incremental cash flow tabulation between
two alternatives in preparation for an incremental ROR analysis.

Cash Flow
Year Alternative A Alternative B Incremental

(1) (2) (3)=(2)-(1)
0
1
...

If the alternatives have equal lives, the year column will go from 0
to n.
If the alternatives have unequal lives, the year column will go from
0 to LCM of two lives.
If a planning period is defined, the cash flow tabulation is for the
specified period.
For convention, use the investment with larger first cost as
alternative B.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

Example

A company has the opportunity to buy a slightly used machine for
$15,000 or a new one $21,000. The operating cost of the new machine
is $7,000 per year, while the used machine is expected to require
$8,200 per year. Each machine is expected to have a 25 year life with
a 5% salvage value. Tabulate the incremental cash flows.

Cash Flow
Alternative Alternative Incremental

Year Used New New - Used
0 $-15,000 $-21,000 $-6,000

1-25 -8,200 -7,000 1,200
25 750 1050 300

Why (Higher Cost Alternative - Lower Cost Alternative)?

We want the first cash flow of the incremental cash flow series to be
negative (and hopefully a simple investment) so that we can calculate
IRR easily.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

Example

Two different conveyors are under consideration. Type A has an initial
cost of $70,000 and a life of 8 years. Type B has an initial cost of
$95,000 and a life expectancy of 12 years. Annual operating cost for
Type A is $9,000 and for Type B is $7,000. If the salvage values are
$5,000 and $10,000 for Type A and B, respectively, tabulate the
incremental cash flow using their LCM.

CAUTION!
It is highly likely that we will have a multiple i∗ situation, since we are
bound to observe many sign changes in the incremental cash flow
series over LCM of alternatives’ lives.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

Cash Flows: Alternative Alternative Incremental
Year A B B - A

0 $-70,000 $-95,000 $-25,000
1-7 -9,000 -7,000 2,000

-70,000
8 -9,000 -7000 67,000

5,000
9-11 -9,000 -7,000 2,000

-95,000
12 -9,000 -7000 -83,000

10,000
13-15 -9,000 -7,000 2,000

-70,000
16 -9,000 -7000 67,000

5,000
17-23 -9,000 -7,000 2,000

24 -9,000 -7,000 7,000
5,000 10,000
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

CAUTION!
If the rate of return available through the incremental cash flow equals
or exceeds the MARR, the extra investment is justified and the
alternative associated with the extra investment should be selected.

CAUTION!
For multiple revenue alternatives, calculate the internal rate of return i∗

for each alternative, and eliminate all alternatives that have an
i∗ < MARR. Compare the remaining alternatives incrementally.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

Complete Procedure for Incremental ROR using PW

1 Eliminate all alternatives that have an i∗ < MARR
2 Order investments by initial investment or cost, starting with the

smaller one, called A.
3 Develop the cash flow and incremental cash flow series using the

LCM of years
4 Draw an incremental cash flow diagram
5 By checking the number of sign changes in the incremental cash

flow series, decide if multiple rates of return may be present
6 Set up the PW or AW equation for incremental cash flows and

determine a single ∆i∗B−A.

7 Select by the following rule:
If ∆i∗B−A < MARR, select alternative A.
If ∆i∗B−A ≥ MARR, select alternative B.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

In Class Work 10
A bank uses a MARR of 30%. Two alternative systems for a new
online banking are under consideration. For each system, start-up,
annual net income, and salvage value estimates are given:

System A System B
Initial Investment, $ $-12,000 $-18,000
Net Income per year, $ per year 5,000 7,000
Salvage Value, $ 2,500 3,000
Estimated Life, years 8 8

Perform the Incremental ROR analysis.

P/A =
[

(1+i)n
−1

i(1+i)n

]
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

PWA = 0 = −12, 000 + 5, 000(P/A, i%, 8) + 2, 500(P/F , i%, 8)

Initial i∗A is found by ignoring time value of money:

12, 000 = 42, 500(P/F , i%, 8)

(P/F , i%, 8) = 0.2823 → [16%, 18%]

i% 18 28 38 40
PWA 9053 3726 347.6 -177.6

i∗A = 38 +
0 − 347.6

−177.6 − 347.6
(2) = 39.32%

i∗A > MARR = 30%, include in the analysis
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

PWB = 0 = −18, 000 + 7, 000(P/A, i%, 8) + 3, 000(P/F , i%, 8)

Initial i∗B is found by ignoring time value of money:

18, 000 = 59, 000(P/F , i%, 8)

(P/F , i%, 8) = 0.3051 → 16%,

i% 16 26 36 37
PWB 13320 5157 39 -363.8

i∗B = 36 +
0 − 39

−39 − 363.8
(1) = 36.1%

i∗B > MARR = 30%, include in the analysis
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

Cash Flows: Alternative Alternative Incremental
Year A B B - A

0 $-12,000 $-18,000 $-6,000
1-8 5,000 7,000 2,000
8 2,500 3,000 500

PW∆ = 0 = −6, 000 + 2, 000(P/A, i%, 8) + 500(P/F , i%, 8)

Initial ∆i∗B−A is found by ignoring time value of money:

6, 000 = 16, 500(P/F , i%, 8)

(P/F , i%, 8) = 0.3636 → [12%, 14%]

i% 14 24 26 28 30
PW∆ 3453 931.9 560 221 -89

∆i∗B−A = 28 +
0 − 221

−89 − 221
(2) = 29.4%

∆i∗B−A < MARR = 30%, Alternative A is selected.
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Rate of Return Analysis: Multiple Alternatives Incremental Analysis for Mutually Exclusive Alternatives

Incremental ROR using AW

Comparing alternatives by ROR analysis method always leads to
the same selection as PW, AW, FW analysis method, whether
ROR is determined using PW-based, AW-based or FW-based.

All methods must consider equal service principle
For AW-based ROR method there are two ways to perform the
evaluation for ∆i∗ for the incremental cash flow series:

1 The incremental cash flows must be evaluated over the LCM of
lives (results in ∆i∗)

2 Set the difference between AW relations for each alternative to zero
0 = AWB − AWA (resulting i∗ = ∆i∗)
This way requires less computational effort

Incremental ROR Analysis

results in choosing the largest investment

checks whether the extra investment over another acceptable
alternative is justified
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

1 Order the alternatives from smallest to largest initial investment.
2 Revenue alternatives only: Calculate i∗ for all alternatives.

Eliminate the ones with i∗ < MARR. Select as the defender the
first one of the remaining alternatives. The rest of the alternatives
compose the set of challengers.

3 Determine the incremental cash flow between the defender and
challenger

Incremental Cash Flow = Challenger - Defender Cash Flow
4 Set up the ROR equation, calculate ∆i∗ for the incremental cash

flow series using a PW-based, AW-based or FW-based
5 Compare ∆i∗ with MARR:

If ∆i∗ ≥ MARR, defender is eliminated and the challenger becomes
defender. The first alternative in the set of challengers is selected
as the challenger.
If ∆i∗ < MARR, the challenger is removed. The first alternative in
the set of challengers is selected as the challenger.

6 Repeat steps 3 to 5 until only one alternative remains, it is the
selected one.
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

In Class Work 11
A plant engineer has identified four different locations for a spare parts
storage facility. The associated revenues and costs are given in the
table below. If MARR is 10%, use the incremental ROR analysis to
select the best location.

Location A Location B Location C Location D
Initial cost, $ $-200,000 $-275,000 $-190,000 $-350,000
Annual Income 22,000 35,000 19,500 42,000
Life, years 30 30 30 30
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

Alternatives are ordered by the initial investment: {C,A,B,D}

Calculate i∗ values for all alternatives:

PWA = 0 = −200, 000 + 22, 000(P/A, i%, 30)

Initial i∗A is found by ignoring time value of money:

200, 000 = 660, 000(P/F , i%, 30)

(P/F , i%, 30) = 0.3030 → 4%,

i% 4 10 11
PWA 180,425 7392 -8737

i∗A = 10 +
0 − 7392

−8737 − 7392
(1) = 10.46%

i∗A > MARR = 10%, include in the analysis
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

PWB = 0 = −275, 000 + 35, 000(P/A, i%, 30)

Initial i∗B is found by ignoring time value of money:

275, 000 = 1, 050, 000(P/F , i%, 30)

(P/F , i%, 30) = 0.2619 → 5%,

i% 5 10 15
PWB 263,035 54,942 -45,190

i∗B = 10 +
0 − 54, 942

−45, 190 − 54, 942
(5) = 12.74%

i∗B > MARR = 10%, include in the analysis
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

PWC = 0 = −190, 000 + 19, 500(P/A, i%, 30)

Initial i∗C is found by ignoring time value of money:

190, 000 = 585, 000(P/F , i%, 30)

(P/F , i%, 30) = 0.3248 → 4%,

i% 4 10
PWC 147,194 -6,175

i∗C = 4 +
0 − 147, 194

−6, 715 − 147, 194
(6) = 9.74%

i∗C < MARR = 10%, eliminate this location.
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

PWD = 0 = −350, 000 + 42, 000(P/A, i%, 30)

Initial i∗D is found by ignoring time value of money:

350, 000 = 1, 260, 000(P/F , i%, 30)

(P/F , i%, 30) = 0.2777 → 5%,

i% 5 10 12
PWD 295,642 45,930 -11,682

i∗D = 10 +
0 − 45, 930

−11, 682 − 45, 930
(2) = 11.59%

i∗D > MARR = 10%, include in the analysis

Viable alternatives to consider in order: {A,B,D}

A is the first defender and {B,D} is the set of challengers
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

A is defender, B is challenger:
Cash Flows: Location Location Incremental

Year A B B - A
0 $-200,000 $-275,000 $-75,000

1-30 22,000 35,000 13,000

PW∆B−A = 0 = −75, 000 + 13, 000(P/A, i%, 30)

Initial ∆i∗B−A is found by ignoring time value of money:

75, 000 = 390, 000(P/F , i%, 30)

(P/F , i%, 30) = 0.1923 → 6%,

i% 6 10 15 20
PW∆B−A 103,943 47,550 10,358 -10,274

∆i∗B−A = 15 +
0 − 10, 358

−10, 274 − 10, 358
(5) = 17.51%

∆i∗B−A ≥ MARR = 10%, eliminate A, B is new defender.
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Rate of Return Analysis: Multiple Alternatives Procedure for Incremental Analysis

B is defender, D is challenger:
Cash Flows: Location Location Incremental

Year B D D - B
0 $-275,000 $-350,000 $-75,000

1-30 35,000 42,000 7,000

PW∆D−B = 0 = −75, 000 + 7, 000(P/A, i%, 30)

Initial ∆i∗D−B is found by ignoring time value of money:

75, 000 = 210, 000(P/F , i%, 30)

(P/F , i%, 30) = 0.1923 → 4%,

i% 4 8 10
PW∆D−B 46,044 3804 -9011

∆i∗D−B = 8 +
0 − 3804

−9011 − 3804
(2) = 8.59%

∆i∗D−B < MARR = 10%, eliminate D, B is the selected location.
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