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Abstract: In the real market, (i) in order to prevent market manipulation and other problems caused by
short selling, transaction is still subject to some short selling restrictions even in developed markets; (ii)
due to the market’s relevant regulations and investors’ requirement of risk control, the proportions inves-
ted in some assets have certain limits; (iii) investors must pay stamp duty and other transaction costs
during transaction. Considering these three aspects, Value-at-Risk ( VaR) as risk measure is adopted,
and a mean-VaR portfolio model is constructed with limited short selling, proportion of investment limits
and transaction cost under two assumptions that the rate of return is normal and non-normal distribution.
Firstly, a particle swarm optimization ( PSO) algorithm is presented for the model; secondly, numerical
experiments are provided by using the test data from A stock market of China; finally, the characteristics
of the portfolio efficient frontier and the influences on investors’ decision-making under the limited short
selling constraints are discussed.
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non-normal distribution
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under normal distribution
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Table 4 Mean — VaR optimal portfolio with different

constrains under normal distribution (o =0.95)

Az ES el 1, <0. 5

s i k<1

ey
BHRR A=0 A=1 A=0 A=1
xl 0.2 0 0.2 ~0.121 1
X2 0 ~0.4766  -0.5 ~0.5
3 1.8 1.168 5 2.8 1.407 8
x4 -1 0.154 5 0.5  0.0668
5 0 ~0.5234  -0.5 ~0.5
X6 0 0.677 0.5 0.6465
Sl 0.242  0.1375 0.2943  0.150 4

VaR 0.1484  0.0513 0.0964  0.050 4
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Table 5 Mean — VaR optimal portfolio with different constrains

under non-normal distribution (« =0.95)

Mz ES e 1, <0. 5

S piE k<l

BRI A=0 A=1 A=0 A=1
xl 0.2 0.167 7 0.2 0.037 8
x2 0 -0.219 -0.5 -0.159 5
x3 1.8 0.053 6 2.8 0.041
x4 -1 0.786 7 -0.5 0.625 1
x5 0 -0.781 -0.5 -0.5
x6 0 0.992 -0.5 0.9556
HIfE 0.242 0.0292  0.294 3 0. 028

VaR 0.7926 0.2616 0.7412 0.2774
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