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A well-known measure of the profitability of productive
projects is the internal rate of return. Unfortunately,
feasible projects can be partitioned into the following
sets: set A] of projects to which no internal rate of
return is attached, set A of projects to which one and

2
only one internal rate of return is attached, set A of

orojects to which more than one internal rate of r:turn
is attached. Moreover, even when the internal rate of return
is a formally viable and unambiguous measure of the projects'
profitability (that is, when it concerns projects beldnging

to set AZ) most authors believe that such a rate is hardly
able to formalize the dintuitive idea of an interest rate
earned by the capital (i.e. the funds) dnvested in a

project(]h

In this paper, we propose a "new"internal rate of return
such that: (i) it clearly refer to the rate of interest
earned by the capital invested in .a préject and (ii) it

L

be unique for any feasible project.

(1) See 'E. Solomon (1956), /37/; J. Hirshleifer (1958), /13/;
H. Trovato (1972), /[&1/; P. Puccinelli (1976), /31/. ¥We
believe that this common opinion is too pessimistic, and
we think we have shown recently that any internal rate of
return actually means the interest rate earned by invested
capital (see S. Gronchi (1982), /11/). Unfortunately, our
analysis shows that many internal rates of return also mean
the interest rate paid on what we call "the capital financed
by the project", so that-the double meaning of these rates
makes it impossible to use them as a basis for formulating
both an acceptability criteriom and a2 ranking criterion:



From a formal viewpoint, the internal rate of return
we present is a function of the cost of capital (market
rate of 1interest). Neverthdess, we shall prove that for
a set of feasible projects, B], this function is constant,
so that the internal rate of return actually depends on
the cost of capital only for projects belonging to the

complementary set, Bz.

An interesting point is the connection between the
new internal rate of return and the traditional one. We
shall prove that B] C:A2 , and that for any project belonging
to B], the new internal rate of return (which is constant
with respect to the capital cost) is the same as the

traditional one. Moreover, we shall prove that for any

project belonging to set

the traditional internal rates of return (one or more) are
the values taken by the new internal rate of return in
accordance with some particular values of the cost of
capital. Therefore the new internal rate of return, far from
conflicting with traditional rates of return internal to
a project (if any) allows for their full retrieval, and in
addition it eliminates any antagonism among them in case
they are more than one. Thus the internal rate of return
we are presenting generalizes the traditional definition
and overcomes its contradictions.

0f course on the basis of this genéralized internal

rate of return it would also be possible to formulate both
a criterion for establishing the acceptability of a single
given project, and a criterion for ranking a number of given
projects according to their degree of profitability. These
two criteria and their macroeconomic implications on the
aggregate 1investment function will be the object of a
forthcoming investigation.

Our starting point is the following (very general)
definition of a productive project.

Defini tion 1. We define a productive project as a
vector (ﬂ;""’% ) of dated cash flows such that a <O,

an# o, aj>-o for at least one j € {],...,n}.

We give the following definition of an ordered pair

(2)

of interest rates, internal to a project

Definition 2. An ordered pair of interest rates (r1 )

(2) In this paper, following the common practice, we shall
be concerned only with interest rates bigger than - 1 (an
interest rate smaller thanm or equal to - 1 is considered
economically meaningless).



rz) is said to be internal to a project (ao,...,an) if there

exists a matrix nx2 of dated cash flows

(the tower dindex indicates the date,

and the higher one

indicates the row to which the cash flow belongs) such that

. a
[+] [+]

o
n

R b§+] =a, (j=1,....n-1)

3 J
b:=an
and that
- bg_] (14r))  if bg_l
(2) bl = { 0 it b
- bg_] (l+r2) if bg_]

(j = 1,...,n)

Moreover we define the interest rate " of a pair (rl,

rz) internal to a project as the borrowing rate and r, as
the lending rate of the pair.

It is self-evident that, given a pair (r], rz) internal

to a project, matrix B satisfying . equalities (1)
and (2) 1s unique.

As an example of Definition 2, the ordered pair of
interest rates (0,5 ; 0,2) is internal to the project

(-20, +34, -45, +36, +2, -3) since there exists the matrix

[ -20 +24 ]
+10 -15
-30 +36

0 0

[ + 2 - 3]

which satisfies equalities (1) and (2).

The economic meaning of Definition 2 1is as follows.

rz) which admits a matrix B satisfying equalities (1) and

(2). since B satisfies equalities (2), B's rows can be

Given a project (ao,...,%‘), let us consider a pair (q

imagined as one-period financing operations performed at
the uniform interest rate r], if their first cash flow is
positive. On the contrary, B's rows can be imagined as one-

period dinvestment operations performed at the uniform



interest rate rz, if their first cash flow is negative.
Finally, B's rows can be imagined as one-period intervals
located between one (financing or investment) operation and
the next one,if their first cash flow is null. We shall call
these intervals one-period null operations. Since matrix
B satisfies also equalities (1), the project (ao,...,an) may
be correctly interpreted as the "sum", or more precisely
the set of the n consecutive (financing, investment and
null) one-period operations represented by B's rows.

We call R the set of all pairs (q o7y ) internal
to a project (ao sreesd ), and we state the following

proposition.

Proposition 1. Set R is a continuous curve on (the
economically meaningful:- region of (3)) ptane 0 = (r],rz)
If a > o, R is either a straight line which is parallel
to the 2 axis, or a strictly increasing curve approaching
a horizontal asymptote. In both cases, the origin of R
(which does not belong to R) is located on the straight
Tine defined by the equation r, = -1 (see fig's 1 and 2).

1

On the contrary, if an < 0, R is a strictly increasing

curve approaching a horizontal asymptote. The origin of

R (which does not belong to R as well) is located on the

(3) See footnote (2).

-1
-1
-1

n
=
rl

l'l=-'|

Ty =-1 fy =-1

figt fig2 fig3

straight line defined by the equation r, = -1 (see fig.
3).

(4)

The proof of Proposition 1 is given in the Appendix
We call i the cost of capital, and we give the

following definition.

Definition 3. We define the rate of return internal

(4) It is easily proved that if R is as shown in fig 1 ,
the same matrix B is associated to any pair (rl.ri) ER.
Moreover this matrix B is such that

J

b = 0

j-1
for every jeEf{t,...,n} .



to a project as the lending rate r, of a pair (r],rz) € R

whose borrowing rate r equals 1.

1

The economic meaning of Definition 3 is asfollows. The
internal rate of return as defined above can be regarded
as the rate of interest paid 'by the project' on the invested
capital (in all periods when dinvestment operations take
p]acé), following the hypothesis that the rate of interest
charged 'by the project' on the financed capital (in all
periods when financing operations take place) equals the
interest rate prevailing on the (perfectly competitive)
financial market.

We call r the internal rate of return of Definition

3, and k the abscissa of the origin of curve R. Given

Definition 3, Proposition 1 implies the following proposition.

Proposition 2. The innternal rate of return r 1is a
function of i defined for any i > Kk, and the graph of
this function 1is the following set of points on (the

economically meaningful region of) plane 0 - (i,r):

{(1,r) t i o= rsr = "2’("1"'2) € R} A

Now we want to compare Definition 3 with the standard
definition of the internal rate of }eturn. To this purpose,
let us consider the set of interest rates II= {:r:,=ua_-
.(]+n)n-j = 0}-. It is well-known that if II# &, t%en the

elements of II are not more than n. We state the following
proposition.

Proposition 3. The set of those points on plane 0 <(i,r)
where the graph of function r meets the bisecting 1line
equals the set of points such that i = r = n, where n elII.
Written symbolically, we.have:

{(i,r) tr=1r{(i), r = i} = {(i,r) ti=r =1:,nGH},

where r(i) means the value of function r at point 1.

In order to prove Proposition 3, we shall prove that
the set )
(3) {(r],rz) : (r],rz) €R, r, = rz}
equals the set

(@) {trpr) sr -y, - Bynell}

(see Proposition 2). First, we shall prove that set (3) is
contained in set (4). To this purpose, let us consider a
pair (r] o1y ) belonging to set (3). Since ST
Definition 2 implies there exists a matrix B satisfying
the following equalities:
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(5) bl =a

(6) bg + b§+] - a (3 = Tyuuuan=1)
(1) by o= a

(8) bg = -pJ ] (1 + r]) (i =1,...,n)

By substituting the first n - 1 equalities (8) in equalities
(6), and the n.th equality (8) in equality (7), from
equalities (5) to (8) we get the following:

(9) b. = a

AT S AL S I T r) +ag (3= 1.,nel)

i J-1

n o
(11) bn_1 (1 + rl) ta = 0

By substituting the first equality 4ipn the . second
one, the second equality (so obtained) in the third one, and

so on, from equalities (9) to (11) we get the following:

n n-j
Eﬂ aj('|+"]) =0,

11

which implies that ry == €Il. Therefore, since Ty =T

the given pair (r],rz) belongs also to set (4).

Now we must prove that set (4) is contained in set (3).
To this purpose, let us consider a pair (r],rz) belonging
to set (4). Since r. =1, =1, it is easily proved that

1 2
the n x 2 matrix whose j.th row is the following pair

i s i1 s
( 2 ai(l+ﬂ)‘]-1_] » = E a1.(1+1r)‘]-1 ,
i

1=0 =0

satisfies equalities (1) and (2). Therefore, according to
Definition 2, the given pair (r],rz) belongs also to set
(3).

Proposition 3 implies the following corollaries.

First, set A] of projects such that II = ¢ equals
the set of projects such that the graph of function r never
meet the bisecting 1ine(5).

Second, set A 2 of projects such that II contain one

and only one element, equals the set of projects such that
the graph of r meet the bisecting line once and only once.
This set is the union of set B of projects such that r

1
be a constant function of i (see fig 4) and of set A2 - B]
of projects such that the graph of r be an increasing
curve meeting the bisecting line once and only once (see

fig's 5 and 6). For projects contained in B1, r == for

(5) Since the graph of r meets the bisecting line at
once if an > 0 {see Proposition ., this corroborates
the well-known proposition that a < 0 is
condition for a project to belong tonset A

least

a necessary
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all values of i, while for projects contained in A2 - B] s
r =% if and only if 4§ ==x.The existence of set A2 - B]

points out that the uniqueness of the traditional internal
rate of return does not guarantee that such a rate has an
adequate economic meaning regardless of the cost of capital.
In fact, for a project contained in set A2 - % s

the one and only one existing = has the precise

("‘|") (""')
(‘l‘lﬂ)

figé fig 5 fig 6

but economically irrelevant meaning of the lending rate of
a pair (internal to the project) whose borrowing rate differs
from the cost of capital.

Third, set A3 of projects such that II contain more
than one element equals the set of projects such that the
graph of r (which is necessarily a strictly increasing
curve) meet the bisecting line at least twice (see fig's

r == if and only

7 and 8). For projects contained in A 3

3’

13

; if i =7, where s means the i.th element of set II
| The partition of feasible projects into sets A1 (such
? that O =4dg), A (such that II contain one and only one

2

element), A (such that IT contain at least two elements),

3
and the partition of these same feasible projects into sets

B (such that r be a constant function of i), and B

1 2

(ra12) (a)
o feum)

tig7 lig8

(such that r be an increasing function of i), are
superimposed in fig 9. The Venn diagram reproduced in fig

9 shows that B2 = (A2 - B]) U A

1 U A3.

fig 9
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Appendix*

The purpose of this appendix is to prove Proposition
1 of this paper.

Given a project (ao,...,an), let us consider set S of
ordered pairs of positive numbers (s],sz) such that there

exist a matrix

1 1

bo 91

B = . .
b" b"

n-1 n

n+1

and a number brl satisfying the following equalities:

1

(A1) bl =a
(A.2) bj*‘ - ay - b; (3=1,....n)
(A.3) b:+1 =0

(*) 1 would like to thank Prof. A. Pasini of Siena
University's Mathematics Department for having suggested
mathematical induction as a tool for determining the zero
contour line of surface:

n+l

bn (sl.sz)
(see below). I would like to thank him also for his useful

comments on the first draft of this appendix.
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_ 3 PR |
s.l bJ_] if bj-] > 0
(A.4) b; - (i=1,...,n).
_ J se pd
s2 bJ_1 if bj-l =0

It is self-evident that

(A.5) R = { (r],rz): ry =Sy - 1, r

]
(7]

2= S, - 1. (8,5,) € s} .

Therefore, in order to determine set R, we shall determine set
S.

For any given pair (s],sz), there exist one and only one

matrix B and one and only one nudber b:+] which satisfy equalities

(A.1), (A.2) and (A.4) [excluding equality (A.3)]. Let us call
this matrix and this number respectively, B(s],sz)
n+1
bn (s],sz). We shall refer to the elements of matrix B(s],s
i . . . .
as bj(s],sz), for i = 0,...,n and j§ = i-1,i.

Matrix B(s],sz) and number b:+](s],$2) also

1

and .
2)

satisfy equality (A.3) if and only if b:+ (s],sz) is null.

Therefore

(A.6) S = { (s],sz) : b:+1 (51’52) =0 } »

so that we can think of S as the zero contour line of surface

n+1
bn (51,52).
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Let us note that we have:

2
(A.7) b](s],sz) =a; +as

(A.8)  pI*T(s o i

i 1°5) = a5+

j .
s, b i J
. 2 J_](s],sz) if bj_]
(i =2,...,n)

[substitute equalities (A.4) and (A.1) in equalities (A.2)].
Given equality (A.7), since a < 0 (see Definition 1),

the following proposition is true.

Proposition A.1. For any given value §] of s], function

2,- . . .
b](s],sz) 1s continuous, strictly decreasing, and we have

Tim bf(s'] »s,) = -0,

S, —> +00

2

Moreover, for any given value gz of Sy function b?(s »S,)
is constant. v

The following Propositions A.2 - A.6 (together: with

J : j
1 b (s],sz) if pd (s],sz)>-0

(51’52) =0

17

Proposition A.1) are the steps for reaching the concluding

Proposition A.7.

Proposition A.2. For j € {2,...,n} , let us suppose the
following hypotheses. For any given value §1 of S function
b;_](§1,sz) is continuous, strictly decreasing, and we have

im B (5,5 = - .
: 5-1 %1%

S, —> 400

2

Moreover, there exists a value sz(b;_]} of Sy such that
= ‘ J ) . J -
for any s2 € (0 . sz(bj_]} , function bj-1(51’52) be

continuous, strictly increasing, and we have

3 I e T v
Tim bj']('s],'sz) +oo

5, +00
. - J . b -
while for any S, € sz(bj_]), 4+ ), function bj_](s],sg)
be constant. Under these hypotheses, for any given value S
of sl, function bg+](§],sz) is continuous, strictly

decreasing, and we have

3 j+] < = -
1im bj (s],sz) LS

s,— +0©

2
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Moreover, there exists a value sz(bg+]) of s2 such that
- j+1 ) R j+1 - .
for any s, € (0, sz(bj )), function bj (s],sz) be con

tinuous, strictly increasing, and we have

. i = -
1im bj (s]ssz) = +0

S.I—’ +00

: = Jj+ ) . i+l -
while for any s, € [sz(bj ), +o > function bj (s],s )

be constant.

2

In order to prove the first part of Proposition A.2,

that is the part concerning function bj+](§1;52}, let us

first note that equation bg_](gl.szl = 0 has one (economi-
cally meaningful, f.e.positive) solution at most. In fact,

by hypothesis function hg_1(§],sz) is strictly decreasing,
and we have:

N T =
1im bj_](s].sz) = -©

s, — +©
2

Let us suppose that a solution exists, and let us call it

" j hny ) j =
k. We have bj_](s],sz)>'0 for s, € {0, k), and bj_](s],
$,)s 0 for S, € [k, +o) . Therefore, according to

19

equalities (A.8), we have:

- j -
i1 s].bj_l(s],sz) for s,e (0, k)
bj (51,52) =ay ¢+

j -
S, bj_](s],sz) for sze [k , +0)

Let us now suppose that a solution does not exist since
we have bg_](§1,52)< 0 for all values of 52' According to
equalities (A.8), we have:

pd+T

- _ j -
j (s],sz) = aj + S, bj_](s],sz)

for all values of Sy This implies the first part of
Proposition A.2, since a function remains continuous,
strictly decreasing, and approaching -0, if it is muitiplied
by.its independent variable when it is non-positive, and
by a positive constant if and when it is positive.

We must now prove the second part of Proposition A.2,
that is the part concerning function b§+](s],§2). We shaltl

2

bg_](s],§2) = 0 has one (economically meaningful

positive) solution at most. Infact, by hypothesis, function

first consider the case where s _€ (0 s sz(bg_]v . Equation

, i.e.
b;_I(s],gz) is strictly increasing, and we have:

. i =
Tim bj_](sl,sz) +00
S, — +00

1
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Let us suppose that a solution exists, and let us call it
J - = : J
h. We have bj_](sl,sz)s 0 for s, €(0, hl, and b 1 (s

§2)>>0 for s, € (h , +o© ), Therefore, according to equa11t1es

(A.8), we have:

j -
. sy b (s,,s,) for s
bg+](sl,§2) = aj + 17317717 1

Let us now suppose that a solution does not exist since

we have b;_](s],gz) >0 forall values of S+ According to
equalities (A.B), we have:

J+1 Ty - J <

b, (s].sz) =3yt bj-l(sl’sz)
for all values of s,. This implies that for §2 € (0,

J ) . J+1 - . . .
sz(bj_]) function bj (sl,sz) is continuous, strictly
increasing, and we have

. i+ -
1im bj (s1,sz) =

s, — +@

In fact a function remains continuous, strictly increasing
and approaching <+ , if it is multiplied by its independent

variable when it is positive and by a positive constant

€ (h , +0)

j -
s, byqsyss,) for s € (0, n]

21

if and when it is non-positive.

We shall now consider the case where s [s (b . +w),
We need to distinguish between the two fol1ow1ng sub -cases.
In the first sub-case there exists a value s; > sz(bq_ ) of
s, such that bj (s],s ) >0 for any § = I}z(bg_ ), s;),
while j 1(51’5 ) =0 for any s € [ +m>). If

s, € [z(b‘] R sz), we have:

(A.9) bg+](s],§2) = a, + s

j -
IRFIALITEPY
[see equalities(A.8)], which implies that function bg+1(s],§2)

is continuous, strictly increasing, and we have:

. inl =
1im bj (51’52) = 400

s_—» +0©

1

However, if §2 € [s;, +u>), we have:

+(A.10) b§+](s],§2) =ay + 5, by (5.5,

which implies that function bJ 1(s],s ) is constant [exactly

1ike function j ](s],szﬂ In the second sub-case we have
(s],s ) = 0 for any [s (b s +00 ). Therefore, for

any s, € (bg_]), +a>) equa11ty (A 10) holds true, which

implies that function b;+](s],§2) is constant.

The second part of proposition (A.2) follows immediately
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from the two previous paragraphs, if we refer either to s;

or to sz(b;_l) as sz(b§+1) (6) The proof is thus complete.

Proposition A.3. For j € {2,...,n} let us suppose the

following hypotheses. For any given value 51 of Sy

b;_](El,sz) is continuous, strictly decreasing, and we have

function

. J - - -
1im bj_](s],sz) = -0

s—>+ooi

2

Moreover, for any given value §2 of S function bg_1(s],
EZ) is constaht. Under these hypotheses, for any given value
§] of s, function bg+](§],sz) is continuous, strictly

decreasing, and we have

lim b*‘.”(E],sz) = -®
S, —>+0

2

j-1 = 0, for any given value s2 of 52’

bg+1(s],§2} is constant. On the contrary, if

aj_] > 0, there exists a value sz(b§+1} of Sy, such that
- i+l ) : J+1 &

for any S, € (O.sszj )], function bj (s],sz) be

Moreover, if a

function

i+l 3
6) A 11 1 h b b ).
(6) As a corollary we also have sz( 5 )zsz( j-l)

%ﬁ
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continuous, strictly increasing, and we have

)=+w’

. i+l -
lim bj (s],s

s_l—) +®

2

. - i+ ) . iN
€
while for any S, [sz(bj ), +00 ), anct1on bj (51,52)
be constant.

The first part of proposition A.3 can be proved in
the same way as the first part of proposition A.2. Thus

we need to prévg only the second part. Since we have:

H j _
Tim %_](ﬁ 5 ) = &y o
(sy,5,) —(0,0)

[see equality (A.7) and the first n-3 equalities (A.8)], in
cese aj_] s 0, for any given value §2 of s2 we have
b;_](s],gz) < 0 (see fig's A.1 and A.2). Therefore, for any
given value S, of So» equality (A.10) holds true, which

implies that function b§+](s],§2) is constant. In case

aj_] > 0, there exists a value s; of s2 such that
- j = = *) j
_bj_]{sl,szl >0 for any 5, € (o,sz), and that bj-1(sl’

52) = 0 for any s, € [s§,+d°) (see fig. A.3). Therefore,
f

i s, € (0,55) equality (A.9) holds true, which implies that
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function b;+](s],§2) is continuous, strictly increasing,
and we have
lim  b3*(s .3 ) = 1o
J 1’72
S, —>+o

1

However, if §2 € s§,+“>)3 equality (A.10) holds true, which

implies that function bg+](s].§2) is constant. The proof
is thus complete.
Let us call a the first positive cash flow in the
ordered set {a],...;an} (sge Befinition 1). The following
proposition is easily deduced from Propositions A.1, A.2, A.3

by mathematical induction.

Proposition A.4. For any j e {2,...,n} function

3+ -
b
J

(s],sz) is continuous, strictly decreasing, and we have
41 -
i = =00
lim % (ﬁ 'S )

S, +x©

2

for any given value El of s]. Moreover, for any jes{z,...,p}

function bg+](s],§2) is constant for any given value S,

of sz. On the contrary, for any j e {p+],...,n} there exists

i+l z ( J+1
a value 52(bj ) of S, such that for any Sy S 0,sz(bj

[TI71777777 .-

b‘}-_ '(s1 '32)

S' B
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+
function bg ](s],sz) be continuous, strictly decreasing,

and we have

§)=+CD

lim It :
m j (s], 2

S.I —> 400

while for any 52 € [sz(bg+]), +a>), function bg+](s],§2)
be constant.

One should note that in case p =1, set {2,...,p} is

empty, so that for no j = 2 function bg+1(s],§2) is

constant for any given value Ez of Sy- On the other hand,

in case p =n, set p+1....,n} is empty, so that for any

J =2 function bg+](s1,§2) is constant for any given value
szof sz.

The following proposition is a corollary of Proposition
A.4.

Proposition A.5. For any given value §] of s],

function b:+](§],sz) is continuous, strictly decreasing,
and we have

27
n+l,- . -
lim b (s],sz)
sz-—++w
Moreover we distinguish between the two following cziis:
(i) if p € {1,...,n-1}, there exists a value sz(bn ) of

S n+1 ) ction b"+](s .
Sy such that for any S, € (0,sz(bn )}, fun n 1

s,.) be continuous, strictly increasing, and we have
2 :
n+l = _
Tim bn (51,52) = +00

s_l-—> 400

] -
n+l . bn+ (s..5.)
while for any s, € sz(b ), +w) , function n 1752

be constant;

i s nction
(ii) if p = n, for any given value S, of Sys fu

n+1 s is constant.

Since we have
n+1

lim by (sys5,) = ag

(s155,) —(0,0)

i # 0 (see
[see the n-2.th equality (A.8)}, and since a ' ( -
Definition 1) Proposition A.5 implies the following proposi .
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Proposition A.6. In case p e-ﬁ,...,n-]}, surface b:+1
sz) is as shown in fig. A.5 or A.6 if a, > 0, while it is

as shown in fig. A.7 if a < 0. On the other hand, in case

(s],

P = n, surface b:+](s]’52) is as shown in fig. A.4.

w0

One should be warned that broken lines r', r", p™,

etc in fig's A.5, A.6, A.7 represent strictly decreasing

curves, while straight 1lines t', t", t™, etc represent
strictly dncreasing curves (fo]]owing Proposition A.S).
Moreover, broken line r and straight line t (which are
not included in the surface, though they form its border)
represent,respectively, a non-increasing curve and a non-
decreasing curve. Indeed, the fact that curves r‘, r",
r* , etc are strictly decreasing and that curves t', t»
t™ , etc are strictly increasing, does not contradict the
fact that curves r and t are stationary at times.

Finally, Proposition A.§ implies the following concluding

proposition.

Proposition A.7. Set S is a continuous curve in the

[TT117171117

(economically meaningful region of) pline 0 = (s],sz). In pprar e AT

case a, > 0, S 1is either a straight line which is parallel
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to S, axis or a strictly increasing curve approaching
a horizontal asymptote, and S's origin  (which
included in S jtself) is located on S, axis (see

fig's A.4, A.5 and A.6). On the other hand,

is not

in case ap<
<0, S is a strictly increasing curve

approaching a
horizontal asymptote, but S's

origin (which is not
included in S as well) is located on

s, axis (see
fig A.7).

Since equality (A.5) holds true, Proposition A.7
implies Proposition 1 of the paper.
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Abstract

Compared to the standard IRR (=), the IRR presented
here (r) refers clearly to the rate of growth of invested
capital and is unique, for any feasible project, despite
a certain 1loss of "internality". In fact r is no longer
defined independently of the market interest rate (i). The
stddy of the connection between r and = shows that values
of =« (if any) attached to a project are the values taken
by r in accordance with particular values of i. Thus

r generalizes n and overcomes any problem of choice

among its values in case they are more than one.
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