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1. Introduction

This article is organized in the following way: Section 2 propose an overview of
proportional transaction costs model; in Section 3 we consider the possibilistic theory
proposed by Zadeh [15]* and we present the rate of return on security given by a trapezoidal
fuzzy number; in Section 4, we stated the weighted possibilistic mean variance and
covariance of fuzzy numbers. Thus are extended some recently results in this field [8,12,15].

2. The proportional transaction costs model

Transaction cost is one of the main sources of concern to managers see [1, 16].
Assume the rate of transaction cost of security j (j=1,.., n) and allocation of i (i

=1,..., k) assets is Ci thus the transaction cost of security | and allocation of i assets is

n
¢;X;. The transaction cost of portfolio x = (X500 X, ) is chixj’ i=1,...,k . Considering the
=
proportional transaction cost and the shortfall probability constraints, we purpose the
following mean VaR portfolio selection model with transaction costs [14]:

Mfelnx E(vl)—Zcﬂxj,...., E(vk)—chkxj} (2.1)
re Jj=1 Jj=1
Subjectto Pr{v, < (VaR),} < B, i=1,....,k, (2.2)
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D x; =1, (2.3)

M, <x,<M,,, j=1..,n. (2.4)
3. Triangular and trapezoidal fuzzy numbers

We consider the possibilistic theory proposed by Zadeh [15]. Let @ and b be two
fuzzy numbers with membership functions x; and H respectively. The possibility operator
(Pos) is defined in [12].

Let the rate of return on security given by a trapezoidal fuzzy number
7 =(#,1,,1,,1,) where 1, <1, <r, <r,.Then the membership function of the fuzzy number

7 can be denoted by:

At ,HSx<r,
n=n
_ 1 , 1 <x <, (3.1)
M) =3 .
Lo <x<r
r—r
0 , otherwise .

We mention that trapezoidal fuzzy number is triangular fuzzy number if r, =r;.
Let us consider two ftrapezoidal fuzzy numbers ¥ = (n,,r,,r,r,) and
b = (b11b21b39b4) .

If , <b,, then we have

Pos(? < I;)= sup{ min{,uF(x),yg(y)}| x < y}
> min{ 4 (1,), z; (b;) §=min {L1}=1,
which implies that Pos(7 < l;) =1.1f r, 2D, and r; < b, then the supremum is achieved at
point of intersection &, of the two membership function z;(x) and g;(x). A simple

computation shows that

POS(735)=§= by,
(by —by)+(r,—1)

and

6, =n+(r,-n)o

X

If 7, >b,, then for any x <y, at least one of the equalities 4 (x)=0, 1(y)=0 hold.

~

Thus we have Pos\r

)z 0. Now we summarize the above results as

(<5
~) {1, r, < b,

Pos(?Sb 6, r,=2by,,n<b, (3.2)
0

, nh=b,
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Especially, when b is the crisp number 0, then we have

I, <0
Pos(?SO): 6, n<0<r (3.3)
0, n=0
where
s=_"1 . (3.4)

n—n

We now turn our attention the following lemma.

Lemma 3.1 [4] Assume that trapezoidal fuzzy number ¥ = (}’l,rz,r3,r4). Then for any given
confidence level a with 0 <a <1, Pos(7 < 0) > ifandonlyif (1-a)n+ ar,<0.
The A level set of a fuzzy number 7 = (rl,rz,r3,r4) is a crisp subset of R and denoted by
71" = {x|,u(x) > A,x € R}, then according to Carlsson et al [3], we have

[71* = {x|,u(x) 2A,xeR}=[r+AMr,—n),r,—A(r, —ry)].
Given [F]" = [a,(A),a,(A)], the crisp possibilistic mean value of 7 = (rl ,rz,r3,r4) is

E(F)= [ Ma(A) +a,(D)dA,

where E denotes fuzzy mean operator.

We can see that if 7 = (rl N ,r4) is a trapezoidal fuzzy number then
n+r nA+r
2T AT

3.
3 p (3-5)

EG) = [ 201+ 403 = ) + 1, = A, =) =

4. The weighted possibilistic mean variance and covariance
of fuzzy numbers

The classical mean-variance portfolio selection problem uses the variance as the
measure for risk, which puts the same weight on the down side and upside of the return. In
this section, we study the “weighted” possibilistic mean-variance and covariance portfolio
selection model.

Definition 4.2 [6]) Let 7 € F be a fuzzy number with [F]* =[r,(1),1,(4)], A €[0,1]. The

w -weighted possibilistic variance of ¥ is

Var, (7= || (%‘”WJ W(A)dA

_J. ([r](/i)+l”2(ﬂ) l(ﬂ'):l +[r2(ﬂ)_w} ]w(ﬂ)dﬂ

where weighting function is non-decreasing and satisfies
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jolw(z)dz -1, (4.1)

The standard deviation of 7 is defined by

= Var(7) (4.2)

Let 7 fuzzy number and w be a weighting function, we define the weighted possibilistic

variance of 7 by
Var, (F) = II(M) W(A)dA

and the weighted covariance of ¥ and b is defined as

Cov, (7.b) = jl(rz(i) n(4) b, u)zbu)

2
If w(d) =24, A e[0,]

j w(A)dA

Var, (7) =3 [.0s(0) = 5 ()Ad. .3
and

~ 1t
Cov, (7,b) = EJ‘O (1, (A) =1 (A)(by(A) = b (A))2AdA . (4.4)
Let 7 = (#,1,,7;,7,) Jand b = (b,,b,,b;,b,) be fuzzy numbers of trapezoidal form.
|
Let w(4)=Q2y - l)[(l -A) ¥ - IJ ,

where 7 >1, be a weighting function then the power-weighted variance and covariance 7

and b are computed by
2 L
Var,(7) = 2y -1) IS(M] {(1—4) 2 —1} dl

_ (27—1){(@ -r)’

4

_ 2(r, —r)(rs +1,) ) (1 +1,)’
2 s I DI ) 3(@_1)} (.5

O e (e AN R e +b4)((1_ I~ _IJ v e

_ QRy-=1D|r,=n)b,—b) n (r, =r)(by +b,)(r; +1,) " (ry +7,)(bs +D,)
4 2y —1 24y —1) 3(6y 1) '
Theorem 4.1 [12] The mean-variance efficient portfolio model is

maxzﬂ { W[Zn:%%}i%%} (4.7)
= =1

xeR"

=

subject to POS(ZFjin < I;IJ <p., i=lgq, (4.8)
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zszll (4.9)
j=1
M, <x,<M,, j=Ln. (4.10)

In the next theorem we extend ([12], Theorem 4.2) to the case weighted possibility
mean- variance approach with a special weighted w(A1) .

1

Theorem 4.2 Let w(l)=2y - 1)[(1 — l)_g - 1:| , 721 the weighted possibility mean

variance (covariance) of the trapezoidal number Fﬁ = (r( o T2 Tinas Vi 4) where
Tin <Tna STy <Tijns and addition b, = (bmb,zab,sab ) is a trapezoidal number for (VaR),

level, i = G For A.>0,i= m, then the possibilistic mean variance (covariance) portfolio

selection model is

2
n n n n n n
2y _1)[2’”(/‘1‘)2"1 _Zr(ji)lxjj 2y _1)(2’”(/‘1‘)2"1 =D ) Izr(msxj +Zr(ji)4ij
A A =) A A A

q
maxz/ll +
e 42y-1) 44y -1

2
2y - 1)(21 T3 +Z; r(ji)4ij "
= -
+

- = —Yc,x, 4.11
12(67-1) 2.0 i

subject to

ﬂf)(i Fom*; — J [z VX — j 0,i=1,q, (4.12)
j=1

D x =1, (4.13)
j=1
M, <x,<M,,, j=Ln. (4.14)

Proof : From the equation (3.5), we have
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_ n 2
EW r.x. |=|@ —I)EZF(,,-)zx,- _Z’?ﬁnx/J @r —I)EZF(,,-)zx,- -meij(Z%maxj +Zr<m4ij
- JUJ j=1 = + =1 = j=1 Jj=1
= 42y -1) 44y =1)
n n 2 —‘
2y _1)(2”(17)3"/' +Z”(ﬁ)4ij
= =
,i=1lg,y>1
126y 1) 7
]
From Lemma 3.1, we have that
Pos(Zﬁixj < EIJ < f., i=1,q is equivalent with
=
(1_131‘{2;”(17)1)‘]' _bi4J +ﬂi(zr(ji)2xj _biSJ 20,i=14q
J= j=1

Furthermore, from (4.11)-(4.14) given by Theorem 4.1, we get the following form :

2
n n n n n n
. 2y _1)(27’(102’9' _Z’"(ﬁ)lx/j 2y _1)(27’(102’9' _Z’?/i)lx/ IZ’"(ﬁﬂxj +Z’"(ﬂ)4x/]
j=l j=l Jj=l Jj=1 Jj=l Jj=l
+

max) /4

2
(%—D{anxj +Zn,-,->4ij
Jj=l
+

j=1

12(6y - 1)

subject to

(1_131‘{27(17)1)‘]' _bi4J+ﬂi(zr(ji)2xj _biSJ 20, i:E
= =

M, <x,<M,,, j=1ln.

J

This completes the proof. [J

n

- Zcﬂxj
=

|

44y -1)

(4.15)

(4.16)

(4.17)

(4.18)

Problem (4.15)-(4.18) is a standard multi-objective linear programming problem.
Also we can obtain an optimal solution by using some algorithms of multi-objective

programming [3, 11].
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(n=r)’ , (h=n)r+n)  (5+n)

For 7 — o we see that lim £ (7) =
y—0 36
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