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New Ranking Procedure and Set of Decision Rules for 
Method of Internal Rate of Return 
MARTIN WOHL 

A new ranking procedure and revised set of decision rules have been developed 
for the method of the internal rate of return. Their application will lead to a 
dear-cut and proper decision about acceptability and about the best alternative, 
at least as long as the minimum attractive rate of return is at least as large as 
the borrowing rate for capital that must be acquired outside the firm or agency. 

I will not argue here about which economic analysis 
method (e.g., internal rate of return, net present 
value, or benefit/cost ratio) is preferable but in
stead will outline a new ranking procedure and a new 
set of decision rules for the method of internal 
rate of return in order to ensure that the decisions 
that result from its use are always correct and un
ambiguous. Of some importance, this discussion will 
be limited to cases in which the minimum attractive 

rate of return (MARR) will be at least as large as 
the borrowing rate (BORR) for capital that must be 
acquired outside the firm or agency. [For a discus
sion of the case in which MARR < BORR see the Dis
cussions and Closures included with the paper by 
Wohl (.!_) •] 

SITUATIONS THAT CAN LEAD TO AMBIGUOUS OR INCORRECT 
DECISIONS 

One situation that sometimes leads to incorrect or 
ambiguous decisions is that in which there is more 
than one internal rate of return for a given alter
native. Specifically, whenever the net annual cash 
flows during the n-year analysis period (i.e., 
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Table 1. Annual cash flows for bridge improvement. 

End of Year t 

0 
1 
2 

9 
JO 
11 
12 
13 

29 
30 

B1° ($000s) 

61 
63 

77 
79 
81 
83 
85 

J 17 
119 

50 
55 

0 

0 
705 
610 
495 

0 

0 
0 

B1 - C1 ($000s) 

-50 
+6 

+63 

+77 
-626 
-529 
-412 

+85 

+117 
+119 

Notes: Internal rates of return rare 8.52, 18.66, and 73.57 percent. 
[ NPWJ o percent=+ 785. 

~Ocnofits during year t, net of annual maintenance and operating costs. 
Nonrtcurrin1 t oJts during year t. 

Table 2. Annual cash flows for local streetcar-line extension. 

End of Year I B1 ($000s) C1 ($000s) 

0 
1 
2 
3 
4 
5 

19 
20 
21 
22 

0 
0 

250 
240 
230 
220 

80 
70 
60 

0 

175 
1265 

0 
0 
0 
0 

0 
0 
0 

1900 

Notes: r = 3.85 and 4.99 percent. l NPW)o percent= -240. 

Table 3. Annual cash flows for oil-pump alternatives. 

Alternative 1 Alternative 2 

8 1 - C1 ($000s) 

-175 
-1265 

250 
240 
230 
220 

80 
70 
60 

-1900 

Year B1,t c,,, B2,t C2,t llB1 - llC1 a 

0 100 11 0 -10 
J 70 115 +45 
2 70 30 -40 

Notes: [NPW:ic lo percent= +40 for alternaHvo J, +35 for a1ternative 2. 
rx or ,Or, r 1 = 25.69 percent, r2 = 26. 16 percent. tir = 21.92 
and 228.08 percent. 

3
6Bt = B2,t - 13t,t and h.Ct = C2,t - C1,t· 

Bt - Ct for t = 0, •.• , n) are such that there, are 
two or more sign changes, the possibility of mul
tiple nonnegative internal rates of return arises. 
An example of this case is shown in Table 1 and 
might apply when a two-stage improvement program for 
an existing highway or bridge (e.g., minor repairs 
now and a major overhaul later) is analyzed. In 
this instance, an incorrect or ambiguous economic 
decision could result if the MARR were, say, 10 per
cent. Would one reject the project or not? Without 
additional information, the choice is not clear. 

A second but different example of the above case 
is shown in Table 2. Such a situation might arise 
if a transit company was granted a 22-year franchise 
and allowed to build a streetcar line on the condi
tion that the streetcar tracks had to be removed and 
the street returned to its original condition at the 
end of the 22-year franchise. Again, it is not 
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clear how these two internal rates of return should 
be interpreted. If, for instance, the MARR were 3 
percent, should we accept or reject the project? 

The third situation in which difficulties can 
arise is that which involves incremental analysis 
between pairs of alternatives. Briefly, variations 
in benefit-accrual patterns as well as fluctuations 
in cost outlays can lead to multiple internal, rates 
of return for the increments in benefit and cost be-
tween the two alternatives being 
erroneous decisions can result 
about how to rank alternatives 
initial costs. 

compared. Fourth, 
from ambiguities 
that have equal 

The oil-pump example in Table 3 is the third type 
of situation. Briefly, the extra investment for a 
larger oil pump leads to an overall increase in oil 
production but, more importantly, permits earlier 
extraction of most of the remaining deposits. As a 
consequence, the incremental net cash flows (i.e., 
6Bt - 6Ct for t = 0,1,2) shown in Table 3 
indicate two sign reversals and thus the possibility 
of two nonnegative incremental rates of return. In 
this case, there were two such rates, 21.92 percent 
and 228. 08 percent. In turn, we must ask how to 
interpret the two rates. If the MARR was about 20 
percent, one would probably conclude that alterna
tive 2 (i.e., the larger oil pump) was economically 
preferable. That is, since r 1 >MARR, alterna
tive 1 is acceptable; since hoth values of 6r (the 
internal rates of return on the increments in cost 
and benefit) are greater than MARR, one presumably 
would regard alternative 2 as better than alterna
tive 1 or one would regard the choice as ambiguous. 

REVISED RANKING PROCEDURE 

First, let me define the procedure for ranking 
mutually exclusive dlternatives for the purpose of 
determining which alternative is best. 

1. Determine the net present worth (NPW) for 
each alternative that is being analyzed at a 0 per
cent interest rate; that is, simply sum the net (un
discounted) annual cash flows for the n-year analy
sis period, or 

" [NPWxJ O percent 1~0 (Bx,t - Cx,t) (!) 

where Bx , t and ~,t are the benefits and costs, 
respectively, for project x during year t of the n
year analysis period and [NPWxlo percent is the 
NPW for project x at an interest rate of 0 percent. 

2. Rank all alternatives in ascending order with 
respect to the above [NPWxlo percent values. It 
is important to note that the resultant ranking can 
and often will differ markedly from the usual (but 
undesirable) ranking rule, which calls for ordering 
according to the initial year's costs or outlays. 
For instance, the above set of ranking rules would 
reverse the usual ranking of the alternatives as 
they are shown in Table 3. 

REVISED DECISION RULES FOR DETERMINING ACCEPTABILITY 

1. Determine [NPWxlo percent as indicated in 
Equation 1. 

2. Determine rx, the internal rate of return 
for alternative x (i.e., determine the discount rate 
or rates at which the discounted benefits just equal 
the1 discounted costs over the n-year planning hori
zon). If there are multiple rates of return, list 
them in ascending order, as follows: rx', rx 1

', 

rx'' ', rx'' '', ... ; however, exclude all nonposi
tive rates. 

3. When [NPWx] o percent i= 0, accept or re-
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ject alternative x according to the following rules: 

Condition 
MARR < rx 

or MARR 
< rx ' 

rx ' < 
MARR < 
rx '' 

rx '' < 
MARR < 
rx ''' 

rx ''' < 
MARR< 
rx 1111 

Etc. 

Slo e 
[NPWxl 0 
> 0 

Accept 

Reject 

Accept 

Reject 

Etc. 

percent [NPWxl 0 percent 
< 0 
Reject 

Accept 

Reject 

Accept 

Etc. 

4. When [NPWxlo percent O, first determine 
the slope of the NPW function for an interest rate 
of 0 percent, as follows: 

Slope of [NPWxlo percent = - ~ t(Bx t - Cx 1) 
t=l I ' 

(2) 

In turn, accept or reject alternative x according to 
the following rules when there are multiple rates of 
return: 

Slope 

Greater Than Less Than 
Condition 
MARR < rx' 
rx' < MARR< rx'' 
rx' • < MARR < rx' '' 
rx' '' < MARR < rx' ' ' ' 
Etc. 

Zero 
Accept 
Reject 
Accept 
Reject 
Etc. 

Also, when there is only one internal 
and thus rx is equal to 0 percent, 
ternative when the slope is positive 

Zero 
Reject 
Accept 
Reject 
Accept 
Etc. 

rate of return 
accept the al
and reject the 

alternative when the slope is negative. 
5 Whenever all internal rates of return are 

negative or indeterminate, accept alternative x if 
the (N!?WK] o percent is nonnegat i ve ( i . e., > 0) 
and rej ec t it if the [NPWxl o percent is negat i ve. 

REVISED RULES FOR DETERMINING BEST ALTERNATIVE 

1. Determine [NPWxl o percent for all mutual
ly exclusive alternatives. 

2. Rank the alternatives in ascending order with 
respect to the NPW at 0 percent (i.e., 
[NPWxl o percent for all x). However, if the NPW 
values for two or more alternatives are equal, 
determine the slope of the NPW function at 0 percent 
(as shown in Equation 2) and rank them in ascending 
order with respect to the algebraic value of the 
slopes; that is, the alternative that has the 
most-positive (or least-negative) slope will he the 
highest-ranked al- ternative. 

3. Determine the incremental internal rate of 

5 

return for increments in benefits and costs between 
the lowest-ranked pair of alternatives or 6r1-2; 
if there are multiple incremental rates of return, 
1 ist them in ascending order as follows: 6r1-2', 
6r1-2' ', 6r1-2'' ', ••. ; however, exclude all 
nonpositive rates. 

4. Accept or reject the higher-ranked alterna
tive of the two being compared according to the fol
lowing rules: 

Condition 
MARR < 6r1 _2 or MARR < 6r1-2' 
6r1 _2 • <MARR < 6r1 _2•' 
6r1 _2•' <MARR< 6r1 _2 •'' 
6r1 _2 • '' <MARR< 6r1 _2 • ''' 
Etc. 

Rule 
Accept 
Reject 
Accept 
Reject 
Etc. 

5. Apply the above acceptability test to succes
sively higher-ranked alternatives until the highest
ranked alternative is found that is more acceptable 
than lower-ranked ones. That is, if alternative 2 
is more acceptable than alternative 1, then apply 
the test to determine whether alternative 3 is more 
acceptable than alternative 2, and so forth. But if 
alternative 2 is rejected in favor of alternative 1, 
then compare alternatives 1 and 3 to determine 
whether alternative 3 is more acceptable than al
ternative 1. 

6. Whenever all incremental internal rates of 
return are negative or indeterminate, the higher-
ranked alternative (according to the rule cited 
above in Equation 2) will always be preferable. 

SUMMARY 

The new ranking procedure and set of decision rules 
for applying the method of the internal rate of re
turn to the evaluation of mutually exclusive alter
natives has been described in some detail. Its use 
will ensure that the economic decisions resulting 
therefrom (about acceptability and which project is 
best) will be identical to those that will prevail 
from use of either the benefit-cost-ratio or net
present-value methods. 
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