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ABSTRACT

= The more important techniques of discounted cash: flow,
as the net present valtue and internal rate of return can
pe extended to Investment projects with fuzzy cash 1lows

= This paper extends the concept of net present value for
trapezoidal fuzzy numbers applied. to independent or
mutually: exclusive projects with: different selection

critera.

= Also, It defines the trapezoidal and. triangular rates or
return and other variants the average ana intermeadiate
rates of return and. criteria applied in each case.

= Al these techniques; can e applied relatively.easy in a
Spreadsheet or using specialized soitware.




INTRODUCTION

= The net present value and the internal rate or
return can be extended. to investment projects
with. fuzzy cash flows (Chiu and Park, 1994),
without some: properties of real models, mainly
because the algebraic Structure or fuzzy
AUMDBErS exclude the distributive: propety: or

multiplicative inverses (Dubors, 1979; Buckiey,
1967, Rios, 1999).

= [he applications of: these technigues to) the
Investment decisions are numerous: in Capital
Budgeting (Kahraman, et al., 2002) and. Poriiolio
Selection (Huang, 2007).




TRAPEZOIDAL RATE OF RETURN

= A trapezoidal fuzzy cash flow
Fj = [Fj1, Fj2, Fj3, Fj4] is conventional
if it satisfies the following conditions:
Foi<0 , Fji>0 , 2j=o.n Fji > abs (Foi)
I=1,2,34 and j=1,2,...n.

= (Under these conditions exists for each i a single real
internal rate Ri> 0 such that

2j=0.n Fji*(1+Ri)7 = 0.

= Moreover, since by hypothesis
Fj1 <Fj2 <Fj3 <Fj4

also have to R1 <R2 <R3 <R4




TRAPEZOIDAL RATE OF RETURN
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Application Criteria

Let F = [FJT1, Fj2, F3, FJ4] a conventional
fuzzy cash flow and K= [KT1, K2, K3, K4[ the
discount rate.

IFFIRR > K then NPVD. > 0
IrFIRR < K then NPVD: <0.

= As a corollary of the above result there /s a

criterion for'selecting the FIRR Tor conventional

Uzzy cash flows consistent with, the criterion: or
NPVD: IFFIRR> K then NPVID >0

anad thererore, the project IS accepled.
I FIRR < K then NPVD < 0
ana thererore the project Is rejected.




TRIANGULAR RATE OF RETURN

= Given the FIRR = [R1,R2,R3, R4 ] itis
possible to construct a triangular rate of return
TRR = [Rm , Rp, RM]|, defining Rp for cut a=1
as the geometric mean of R2 and R3

(1+Rp)2 = (1+R2)(1+R3)
(1+Rm)2z = (1+R1)(1+R2
(1+RM)2 = (1+R3)(1+R4).
TThe NPVID discounted at the
TRRIS altriangular fiuzzy number
contalns; a Zero for SemEe: o-Cuft.




TRIANGULAR RATE OF RETURN

Triangular Rate of Return
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Intermediate Rate of Return

= For conventional cash flow: Fj,
the Intermediate Rate of Return
INRR =[Ra , Rb] IS defined by equations
Yiro.n (Fj1 + Ej2)(1+Ra)? =0
Yi=0.n (Fj3 + Fj4)(1+Rb)J = 0.
Both Ra and Rb exist because the sum of

conventional cash flow: IS conventional,
and it fellows that R1 < Ra < R2

and R3 < Rb < R4 .




Application Criteria

= [ etFj =1 ... n, aconventional fuzzy cash flow,
K the fuzzy minimun rate and E(NPVD) the
mean value of fuzzy net present value

(Dubois-Prade)

IFINRR > K then E(NPVD) > 0'and
FINRR < K then E(VPND) < 0




Average Rate of Return

= Given a conventional cash flow
Fi=[Fi, Fie, Fis, Fu |, we can determine a
real number R, 0= A =1, with the folowing
Property
(1- L)% =0.n (Fin+FE)(1+R%)1 +
A X j=0.n (Fis*+Fjs)(1+R:.)7 = 0

= The average rate R. exists because the sum of
conventional cash flow: IS conventional




lntermediate and Average
Rate of Return
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Application Criteria

=l et Fj =1.n, be afuzzy cash flow, K the
fuzzy minimum rate and V.(NPVD): the
average value of the fuzzy net present
value for a fixed value of A.

=i Ry, > K4 then Vo(NPVD) > 0rand
TR, < K1 then VK(NPVD) < 0.




CONCLUSIONS

= The construction: of the cash flow of an
Investment project involves to estimate future
revenues and expenditures, which depend on
other parameters such as interest rates, inflation
O exchange rate.

= These variables are generally uncertain, and i
there is not reliable probabilistic information, you
can define fuzzy: cash flows that represent
ieasoenanly available infermation.




CONCLUSIONS

" |n this research, we define the
trapezoidal and triangular rates of return
and other variants applied at intervals as
the average and the intermediate rate of
return and the criteria applied in each case

= All" these technigues can be applied
easily’ In. a spreadsheet orf using
specialized! software.




