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Abstract

In an uncertain economic decision environment, the knowledge of experts about discounting cash flows is
confronted with a lot of ambiguities. Inexact parameters like cash flows and interest rates are usually estimated
based on statistical techniques, expected values and fuzzy theory. In this study, by combining the fuzzy theory
and Monte Carlo simulation, a method is presented for feasibility analysis of the investment projects using net
present value and internal rate of return techniques with fuzzy data. The methods provided in litreture have
several gaps. Firstly, some of these methods are based on specific fuzzy numbers (triangular and trapezoidal);
secondly, they consider life of project and duration of investment as deterministic values or discrete fuzzy
numbers. However, in many real problems, cash flows are in the form of fuzzy numbers with different shape
and also project life is considered as continuous fuzzy number. The Method is presented in this paper can be
used for cash flows, interest rates and life of project without any restrictions on shape of fuzzy numbers as
discrete or continuous fuzzy number. Computational efficiency of the proposed method is compared with other
methods by solving several examples. The results show the accuracy and efficiency of the proposed method.
Keywords: Feasibility analysis, Fuzzy theory, Monte Carlo simulation, Fuzzy net present value, Fuzzy internal
rate of return
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1- For all &; €[0,0/05,0/1,....1], Selecta «,

S8 Bl Cige Silwdmd 9
5 ST 6B Glaols = OT j5aS sy (Ll
Dy sedsy oy 93 slal 5 (5B slel D) oy 0, & 5
i a0l o Juls (654,59 Sledbliul ks
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2- For each «; calculate « —cut of fuzzy parameters:
Fa. :I:FL(ai)’FU(ai)] | . :D L((li)’|U(ai)i|

3- Based on a —cut create random number and calcutate random Present Value at level ¢, .

For j =1to Maxitr

|:j E[FI—(ai),FU(ai)]; Ij €[| L(aa),|U(ai)]

F,

Pp=—J _

Lo+
Nex j

4- with use of Maxitr random value (P;, j =1,...,Maxitr) create & —cut of Present Value:

PL@) —Min (P.) , PU“) = Max (P,)
IR =R C g

5- Next ¢,

6- Calcutale Fuzzy Present VaIue(Fs) with use of all [P L) pYla )J and Extention Principle.

dg_ig:))}_.pA_f ﬁ)‘_g)'\_é.s\.x_p\a)}_.pd\_g |
o ol g s ed e Ol S /‘_;)'Lé 4 gazes
5 s 650 (A S50 s (6]

ol ol aalanal

K=1
n, n n
1-Forall 4, e[-X,-%,...,—™], Selecta 4
A A,
Forall ; €[0,0/05,0/1,...1]
2- Select a ¢,

35T 6 GOl 2 0T 53 & mas s (o
Laoy9s dldas g gile sliel Oy swmas aJ_@.;CJ.:

F aS sl ol b bl Call Sl alin 63558

3- For each ¢, calculate o —Cut of fuzzy parameters:
Fa,_ :[FL(ai),FU(ai)] ’I . :I:I L(ai), I U(ai)]
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4- Based on « —cut create random number and calcutate random Present VValue at level

G,
For j =1 to Maxitr
Fj E[FL(%),FU(%)]; Ij €[| L(ai), | U(ai)]
F.
P ==
@+1)™
Nex j
5- with use of Maxitr random value (P;, j =1,...,Maxitr) create & —cut of Present
Value:
, Iteration , Iteration
P = Min (P,) , PY“ =Max (P,)
! i=1 ! ! j=1 !
o, =Min (4,a,)
k =k +1
6- Next ¢,
7- Next 4

8- Calcutale Fuzzy Present Value(ﬁ)with use of all [P L) pyY (“k')] and Extention Principle.

23l 5 o SLalsle Spsea T Canss 5 ST s a0l 2 0T 5548 z2ads (2
J‘J&Lud‘j@ﬂ)ﬁ))rpﬂb (94 cbu _}_...Jua))bb‘M}dj\J)‘M‘Q)HA—:oJQCJJ
oY) aliv (639,5 OleMbl il g3 ;Apdﬁic;)ym.

nfa] =[n", n*] -
_ o a gl F aS Sl ol b sl Gl Sl
25 RN 50 (Aab 351 dles (sl - .
el e 3 sd e Ol (5B slael Oy s

! ol oslaial
ol dunlome SmBg 5d (ed 5551 QL s 6l

1- Forall &; €[0,0/05,0/1,...1], Selecta «,
2- For each «; calculate r —cut of fuzzy parameters:
F G[FL(ai) FU(ai)]- I = [I L) IU(Ofi)]- n G[nL(ai) nu(ai)]
3- Based on a —cut create random number and calcutate random Present Value at level «; .
For j =1to Maxitr
L(e) U(ai)q-
F, elF F 1]; |
Fi
P =——
@+1;)”
Nex j
4- with use of Maxitr random value (P;, j =1,...,Maxitr) create & —cut of Present Value:

a;

L) U(ai)7- L(a) U (%)
i €l N I nj e[n ,n ]

axitr

M Maxitr
P =Min (P,) , PV =Max (P,)
i=l j=1
5- Next ¢,
6- Calcutale Fuzzy Present Value(l5) with use of all [P L) pue) ] and Extention Principle.
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1. Net Present Value



VPR /65 sbmests jloslannl b ‘_;)‘J\f‘\il.nﬂ ‘_g\.acjlo Lg-.'.wﬁ)lﬁal

1-Forall «; €[0,0/05,0/1,...1], Select a ¢;

2- For each «; calculate o —cut of fuzzy parameters:

Foa. c [FOL(ai) , FOU(ai)]; Ftai

G[FIL(OCi), FtU(ai)]; Iai c

[I L(ai)’ I U(ai)]

3- Based on a —cut create random number and calcutate random NetPresent Value at level

a; .

For j =1 to Maxitr

Fo- E[F L(a.)’FU(a.)]; Ft. e[|:tL(0r.),|:tU(ai)];

NPV =F, +Z(1+|
Nex j
4- with use of Maxitr random value (NPV/, j =1,
Value:
NPV L@ Mu'ﬁ(NPv ), NPV V@)
5- Next ¢,

|j €[| L(ai)’|U(a.)]

.,Maxitr) create @ —cut of NetPresent

Maxitr
=Max (NPV )
]=

6- Calcutale Fuzzy NetPresent Value (NPV ) with use of all [NPV %, NPV V)] and Extention

Principle .

S Fr e ol o Ll S Sy A )
i Blod (656 sl O oty b Db
0)9, o0 95=n @
—CF, =CF,[«]
by =[CFo".CR," ],
CF," <0 (a <[0,1])
059, ST Ol (s 5 648 0L >
=CIF, [a]
¢) =[CIF" CIF" ],
CIE-® >0 (a €[0,1])
I 8553 0Lk L3 63505 B ot ~=CIR,
)l IRR (Y AN L 87 oy ol

J}&Lsowl’uﬂ) LY

> PV(CIF"“)+CF,"“ =0, where PV(CIF"“) =
t=1
CIF*

m fort=1,...n

n
> PV(CIF’®)+CF " =
t=1
CIF"“

0, where PV(CIFtU(“)):m fort=1,...n

IRR = IRR[e] = [IRR", IRRV]

el s (IRR ) s 0550 5 EF A S
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1. Internal Rate of Return Method
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b S 5 lae 5ot CIF"@
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L o $83 0 0L |y IRR[a] ol 1 0T A IRR = IRR[a] = [IRR"), IRR*']
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1- Forall ¢, €[0,0/05,0/1,...,1], Select a ¢;
2- For each ; calculate o —cut of fuzzy parameters:
Fo, [R" 7 R WT R, e[ Y]
3- Based on a —cut create random number and calcutate random IRR at level ¢, .
For j =1to Maxitr
Fo, e[F )R], R e[RH), RY )]

F o+ Vo =0
g ;(1+|RRJ. )
Nex j
4- with use of Maxitr random value (IRR;, j =1,...,Maxitr) create & —cut of IRR:

Maxitr Maxitr
IRR=Min (IRR;) , IRR"’ =Max (IRR;)
i= 1=

5- Next ¢,
6- Calcutale Fuzzy IRR (IRR) with use of all [IRR"“’, IRR"‘“)]and Extention Principle
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i =Tri(0/19,0/20,0/21)

F =Tri (45000,50000,55000)
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e g5
Ao ae 595 -
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4 0L o -

ke (651 sluel

£2°

i =Tri(0/19,0/20,0/21)

) | F =Tri (45000,50000,55000)

sde 6 g Cj—
e (556
deie pos 8,93 =
S5 ds gazs
S
S 0L o -

Lo (631 slael

(Sas

i =Tri(0/19,0/20,0/21)

=]}

=(2,34)

F =Tri (45000,50000, 55000)
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F, =Tri(—1100,—1000,—900)
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i =Tri | | - i W7 35—
© ) F, —Tri(250,300,350) 7502
F, =Tri(150,200,250) e 56 sluel & 0L o -
F, = Tri(50,100,150)
F, =Trap(~1100,-1050,-950,—900) (S145 55 36 ke 50 i
F, =Trap(450,475,525,550) ’
; - 108.0/090.11.0/12 F, =Trap(350,375,425,450) o ke e 893 -
| =Trap(/08, 0.11, ) F, =Trap(250,275,325,350) o - B
b slael guas oL >
F, =Trap(150175,225,250) ]
F. = Trap(50,75125,150) slagi; 3
F, =Gauss(o = 30, 1 = —1000)
F, = Gauss(c =15, u = 500) w,\?@\é;.\;zﬁ@s—
- F, =Gauss(o =15, u = 400) o
Yl i = = = - - 5 -
i = Gauss(o =0/006, 1z =0/1) £ _ Gauss(o 15,4 - 300) o Ak pae 59
F, = Gauss(c =15, = 200) L;w}lf $Hbsldel gdw L o -
F, = Gauss(c =15, 4 =100)
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F, =Trap(-1100,—1050,-950,— 900) e 63 e 5 5 -
F, =Trap(450,475,525,550) '
¢ = i 0/08.0/10.0/12 F, = Trap(350,375,425,450) (rkB ke jas 850 -
| =Tri 0/08, ' ) F, =Trap(250,275,325,350) &3 sldel g 0L o —
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- . F, =Gauss(c =15, u = 400) L .
5 i =Tri (0/08,0/10,0/12) = _ Gauss (o - 16,41 - 300) o8 e jee 693 -
- —15 4=
F, =Gauss(c =15, 1 = 200) 6«3\? b slael i O > -
F, = Gauss(c =15, =100)
F, =Tri(—1100,—-1000,—900)
F, =Tri(450,500,550) SB35 (536 2 b g -
- F, =Tri(350,400,450) o .
# | i =Trap(0/08,0/09,0/11,0/12) £ _Tri(250.300.350) 8 ke e 8595
3 = 1 1
F, =Tri(150,200,250) e (556 sluel U 0L 2 -
F, = Tri(50,100,150)
F, =Gauss(c = 30, 1 = —1000)
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~ F, = Gauss(c =15, i = 400) L. .
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= Gauss (o = 30, i = —1000)
= Trap(450,460,540,550)

= Tri(350,400,450)

= Gauss (o =15, i = 300)

= Gauss (o =15, i = 200)

. =Tri(50,100,150)
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