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MinV = Y10 Zjlzol Oij X Xj
s.t.

i2,x; = 100000000

1.56 X; +25.53 X +3.48 X3 +6.28 X4:18.19 X5 +50.18 Xs+54.52 X7+26.44 Xg -2.12 Xo +51.60 X;0>
120000000,

0< X;< 25000000
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V=Min (u;+ Uy +Us+ Uy + Us + Ug) / 6 Baa &b
s.t.
13.91 X; +100.92 X,-30.97 X3 -61.47 X4 -0.69 X5 +20.24 X4 +35.73 X, u; + (0.00 Jol Cudgase

Xg -53.67 Xq -42.85 Xyp) —1.56 X; -25.53 X; -3.48 X3 -6.28 X, -18.19 X5 -50.18 X¢-
54.52 X7-26.44 Xg +2.12 X4 -51.60 X30> 0,

U, +(71.79 X; +140.51 X, +78.30 X; +73.64 X, +31.17 Xs+18.41 X¢+379.36 9> Cudgise
X7+279.48 Xg +73.27 Xq +343.13 Xy0) —1.56 X; -25.53 X, -3.48 X5 -6.28 X,-18.19
X5-50.18 X-54.52 X7-26.44 Xg +2.12 X4 -51.60 X30> 0,

ust+ (-3.43 X; -80.89 X,-28.29 X3 +16.77 X, -30.14 X5 +264.22 X4 -87.73 X;-31.31
Xg -25.71 Xg +2.65 Xy0) —1.56 X; -25.53 X, -3.48 X3 -6.28 X,-18.19 X5 -50.18 X¢-
54.52 X7-26.44 Xg +2.12 X4 -51.60 X30> 0,

Us+(-16.65X;-62.32X, -54.63X; -3.00X, +42.19X5+14.76Xs -24.85X; -28.67 Xe- poles Cudgisxe
11.27 Xg+2.90X0)—1.56X,-25.53X,-3.48X3-6.28X,-18.19X5-50.18X4-54.52 X ¢- )
26.44Xg+ 2.12 X4-51.60X19> 0,
Us+(-48.79X;+0.00X,+7.58X3+30.78X,4+17.35X5-7.29X+12.52X7-38.65X5-0.33 X,

Pow Codgdowo

Py Cudgdone
+21.54 Xi0) —1.56 X; -25.53 X, -3.48 X3 -6.28 X, -18.19 X5 -50.18 X¢-54.52
X726.44 Xg +2.12 X4 -51.60 X10> 0,
Ut (-13.48X;-48.96X,+42.91X35-25.07X4+43.27X5-153.26 X4+6.08X7-28.20X—1.00 o Cadgdone

Xg-23.77X10) —1.56 X; -25.53 X; -3.48 X;-6.28 X, -18.19X5-50.18X6-54.52X;-
26.44X5 +2.12 X4 -51.60X0> 0,
13.91 X; + 100.92 X,-30.97 X3 -61.47 X, -0.69 X5 +20.24 X +35.73 X7 u; - (+0.00 i Cadgdoe
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Xsg -53.67 Xq -42.85X;0) +1.56 X; +25.53 X, +3.48 X; +6.28 X,4,18.19 Xs+50.18
Xe+54.52 X7+26.44 Xg-2.12 Xg +51.60 X10> 0,

Up-(71.79 X; +140.51 X, +78.30 X;3+73.64 X, +31.17 X5 +18.41 X, +379.36
X7+279.48 Xg +73.27 Xg +343.13 Xy0) +1.56 X;+25.53 X, +3.48 X; +6.28 X,
+18.19 X5 +50.18 X¢+54.52 X7+26.44 Xg-2.12 Xg+51.60 X10> 0,

Us- (-3.43 X, -80.89 X;-28.29 X3 +16.77 X, -30.14 X5 +264.22 X -87.73 X;-31.31
Xg -25.71 Xg +2.65 X10)+1.56 X;+25.53 X,+3.48 X; +6.28 X, +18.19 Xs+50.18
Xe+54.52 X7+26.44 X5 -2.12 X +51.60 X19>0,

Ug- (-16.65 X;-62.32X,-54.63 X3 -3.00 X, +42.19 X5 + 14.76 X, -24.85X7-28.67 Xe-
11.27 Xo +2.90X30)+1.56 X; +25.53 X,+3.48 X; +6.28 X, +18.19 Xs +50.18 X,
+54.52 X7 +26.44 Xg-2.12 Xq +51.60 X30> 0
Us-(-48.79X;+0.00X,+7.58X3+30.78X4+17.35X5-7.29X+12.52X ;-
38.65X50.33Xg+21.54X0)+1.56X;+25.53X,+3.48X3+6.2X4+18.19X5+50.18X+54.
52X; +26.44 Xg -2.12 X¢+51.60 X;0>0,

Us -(-13.48X; -48.96 X, +42.91 X; -25.07 X,4+43.27X5-153.26 X +6.08 X;-28.20
Xg—1.00X,-
23.77X10)+1.56X,+25.53X,+3.48X3+6.28X,+18.19X5+50.18X4+54.52X;
+26.44X5-2.12 X¢+51.60 X10> 0,

X1+ Xo+ X3+ X+ Xs+ Xg + X7+ Xg + X+ X390 =100000000,

1.56X;+25.53X,+3.48X3+6.28X,+18.19X5+50.18X+54.52X;+26.44X,-
2.12X4+51.60X10>120000000;
0 < Xy, X, Xs, X4, Xs, Xs, X7, Xg, Xg, X10 < 25000000.
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Abstract

The stock portfolio optimization model is based on the fact that the future of the company can
be predicted and estimated using the company's past data. However, there is no guarantee of
the accuracy of this data, as there are many fluctuations in the financial markets. The
Markowitz model is based on the selection of the optimal stock to maximize the expected
income of the portfolio in determining the share of each stock in the asset portfolio. On the
one hand, this model introduces the mathematical expectation of the value of each share in the
model. On the other hand, this covariance model considers stock value fluctuations as fixed
and exogenous. Therefore, in this research, through Markowitz's theory, a more
comprehensive model has been introduced by proposing a new model, which is more efficient
than the traditional Markowitz boundary. In this research, multi-objective programming was
first used on the issue of stock optimization, and then fuzzy programming was added to it.
Risk standard deviation model and Zadeh development theory are among the methods of
solving the stock optimization problem in fuzzy state. Also, to solve the problem, the
mathematical programming method was used to calculate the upper and lower bounds of the
return share. Finally, by explaining the problem and modeling it in Games software, an
example of Tehran Stock Exchange has been investigated, which explains the entire
investment portfolio optimization model in fuzzy mode. The results of the research show that
the risk or standard deviation of returns have the greatest effect on the returns of the stock
portfolio. Therefore, investors are suggested to consider risk changes to achieve higher
returns.

Keywords: Fuzzy Planning, Optimization, Stock Portfolio, Markovitz Model, Zimmermann
Model.



