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Abstract

Purpose: Portfolio optimization is a selection of assets with the lowest risk and highest return. Asset performance
evaluation is a useful way to choose assets and construct a profitable portfolio. For this purpose, the non-parametric
Data Envelopment Analysis (DEA) method is used, which is a suitable tool for measuring performance. By the fact that
stock returns are not normally distributed and usually exhibit skewness, kurtosis and heavy-tails, which definitely affects
the assets performance, we have to consider the characteristics of the returns distribution. In the proposed model, we
apply the Variance Gamma (VG) process, which covers the skewness and kurtosis of returns. As a result, we construct
a portfolio by selecting assets which their performance is more realistic.

Methodology: In the introduced model, the only input of the model is Conditional Value at Risk (CVaR), and the mean
return and Sharpe index are the model’s outputs. Since the outputs can be negative, the model is inspired by VRM in the
output-oriented DEA model, which deals with negative values. As the returns on stock are VG distributed, its parameters
are simulated by the method of moments estimation, and then the process factors are simulated by the Monte Catlo
technique. Finally, the scenarios of returns are obtained, and the assets performance is evaluated.

Findings: The correctness of the model is investigated by evaluating the relative efficiency of 7 companies from different
industries in Iran Stock market. The results show that by considering the returns distribution characteristics, the input
and outputs values of the model are estimated more realistically and more reliable results can be obtained; thus a
profitable portfolio can be constructed.

Originality/Value: Evaluation of the assets performance by taking into account the returns distribution characteristics
leads to realistic results.

Keywords: Portfolio optimization, Data envelopment analysis, Variance gamma stochastic process, Returns distribution,
Sharpe index.
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Table 1- Skewness and kurtosis of each asset.
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PRKT 9.9325 169.0439 \\/k
BASM -8.4469 150.2473 o
DFRB 1.3647 13.6856 B)
BORS 1.6655 31.6647 :

BTEJ 15.8655 337.4576 BN
DSBH 0.1476 3.2263 92
MSKN 4.2162 49.1876

Az ¥y v 5w aS b w5 (SuS s (Kar b )lslime sl s obls 51 G a (Sauis 5 (Spr ol o5 T
S LVG sl b el by (e coslio La ol ol (slaessb ar (25l (51 Lo il b 5 ol 5080 55 ) Jgder 515 50
) SN AS o S 1y (SuES 5 (S« hala bl alawsas VG anl b S bl 3 o o SIS ba obls Coad Sealis Cio s
QN sl Somstr [y ol Vel gboensl uilolssS s 5lo 1l VG (sl ol domwlons (51 oS oo o3liad Ji] b
S 5 b e SVslee oSy SO a2l dilons (Gl ¢ oS o0 St ) e Sle a0 s w3lie 5 0trs slals
s U 20 o olSs o 51 ol el oS o o 550 o0 380 b5 |y oS 5 o3 oo JuSC85 1 5l (53550 5latS

sl 00303 LES Wn eyl palie ¥ Jgdam 53 48 cilodkal Cows 43 LnjsliiS gy SaS 4y a8

VVA=VAY tamis AP Y 5oL oF o)l A oyes o

VG il b gouds 00) (e (gl il - Jgu
Table 2- VG estiamted parameters.

d‘)‘é I»l e 02 A

PRKT  -0.0014 0.0001  0.9000  -0.0020
BASM  -0.0009 0.0193 1.0200  -0.0018
DFRB 0.0155  -0.0017 0.6600  -0.3053
BORS -0.0058 -0.0008 1.0200 -0.7426

BTEJ -0.0031  -0.0009 2.4000 0.1713
DSBH 0.0003 0.0022  0.5400 0.2546
MSKN  -0.0034 0.0013  1.0200 1.0196
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Table 3- CVaR, mean return and RVAR of the sample data set and simulated data set.
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Shls CVaR sl . Siks RVAR  CVaR ool uSils RVAR
PRKT  0.0553 -0.0009 521818  0.6932 -0.0115  -0.58232
BASM  0.0498 -0.0027 -4.9199  1.1113 -0.0100  -0.3478
DFRB  0.0530 0.0035  -6.09281  0.1580 -0.0008  -2.18261
BORS  0.0583 -0.0029  -4.85407  1.1013 -0.0269  -0.39379
BTEJ 0.0688 -0.0019  -3.20986  2.6911 00039  -0.12924
DSBH  0.0501 -0.0024  -6.74667  0.1335 -0.0023  -2.75989
MSKN  0.0609 -0.0018  -4.94608  1.4467 0.0268  -0.20341
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Table 4- Inefficiency scores in mean CVaR-Mean return-RVAR aR framework by VRM-based
and VG-VRM models.

VRM-Based Juwo VG-VRM Juw
bl CVaR-Mean Return-RVAR CVaR-Mean Return-RVAR
PRKT 0.00 0.57
BASM 0.32 0.43
DFRB 0.28 0.07
BORS 0.34 0.50
BTEJ 0.00 0.00
DSBH 0.39 0.29
MSKN 0.18 0.00
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