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Abstract: The mean semi-absolute deviation is the extension and development from the 
mean-variance theory which proposed by Markowitz. This paper studied the Mean-SAD 
(semi-variance deviation) model without the short selling and used the Chinese securities market’s 
20 stocks to test the efficient of the model. We got the conclusion that M-SAD model can 
effectively direct the decision in portfolio selection. Based on the result of the empirical research, 
the paper prospects the application of M-SAD model in our country. 

Introduction 

Portfolio theory deals with the question of how to find an optimal distribution of the wealth 
among various assets. Humans have always looked for ways to enhance one’s regular incomes 
through good investing [1]. The works by Markowitz (1952) suggests minimizing variance and 
maximizing mean of portfolio, simultaneously, to get the best portfolio selection[3]. In 1959, 
Markowitz elucidate on risk quantification for portfolio selection and recommends using 
semi-variance instead of variance[5]. With expected absolute deviation to describe risk, Konno and 
Yamazaki (1991) [6] established a "mean absolute deviation model", advocated to yield absolute 
deviation and variance as a risk measurement tool, the Markowitz mean absolute deviation, 
variance as the risk measure is not reasonable. [7]. Recently, Inuiguchi and Ramik(2000)[2] have 
studied portfolio selection models based on possibility theory. It is always assumed that the 
distribution functions of possibility returns are known in these portfolio selection models.Kaplan 
and Alldredge (1997) [4] and Huang (2008) [8]research the properties and computation problem of 
semi-variance. The main purpose of this thesis is introducing M-SAD model, and testing the 
applicability and limitations of the investment model of M-SAD in Chinese securities market. 

The definition and mathematical description of M-SAD 

Supposing there are n pieces of securities can be used to invest ,the return rates areR1，R2，…，
Rn .that is mean E(Ri)＝ri, the covariance matrix of the securities, H=（σij）n×n,thenσij＝COV(Ri,Rj) 
the proportion for investing the security numbered i, i=1,…,n，then X＝(x1，x2，…，xn)

T,Hence, 
the return of portfolio is Re=R1x1+R2x2+…+Rnrn[3]  

Mean                    E( eR )= er = 1r 1x + 2r 2x +…+ nr nx ＝
=

n

i
ii xr

1

             (2.1) 

By introducing the concept of time, Let rit be the rate of return about the stage numbered t and 
risk asset numbered i, Then mean of invest return rates and expect return rates of the stage 
numbered t. 

The mean of portfolio is 

pr ＝
T

1 
=

n

i 1

=

T

t 1
tir ix                                (2.2) 

Semi-absolute-variance is a way to measure the risk, which is actual invest rates of portfolio less 
than absolute value of average invest rates of portfolio selection: 
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Semi-variance Absolute deviation of the expected return rates and invested rates of old stages 
numbered t can be expressed as[9] : 

)(xwt =|min{0，
=

n

i 1

( itr - ir ) ix }|＝
2

)(|)(|
11

iiit

n

i
iiit

n

i

xrrxrr 
==         (2.5) 

Semi-variance-Absolute Deviation is 
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Without short selling being allowed, the M-SAD portfolio model only contained risk assets is 
[13]: 
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Including, re is the expected return rates, min (x1，x2，…，xn)≤ re ≤max (x1，x2，…，xn). 
This is an empirical research of M-SAD portfolio model. If it had known the price of n different 

securities in different t period, rit is the return rate of security numbered i at the stage numbered t. 
There are many ways to decide the returned rate of security.  

Risk elasticity, it means, which from M-V model to M-SAD model of optimal portfolio selection 
under the returned rate is known. The formula expressed the change of absolute deviation 
percentage when standard deviation v increased by 1%. 
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Empirical research 

Example: In order to illustrate the proposed methods，let us consider the following 20 securities 
which are choose from Shanghai 50 stocks. The table below is the optimal solution by the model of 
M-V. re is expected return rate, νm is portfolio variance, ωm is semi-variance absolute deviation, νm 
is Standard deviation 

Table1 Optimal investment strategy of M-V 
the optimal solution 

er  mV  
1s  

2s  
3s  

4s  5s  
6s 7s 8s 9s 10s  

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.0
4 

0.023
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.0
6 

0.003
4 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.0
8 

0.029
6 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.1
0 

0.023
0 
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0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.1
2 

0.036
9 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.1
4 

0.058
1 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.1
6 

0.079
9 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.1
8 

0.100
6 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.2
0 

0.121
9 

 
the optimal solution 

er  mV  
11s  

12s  
13s  

14s  15s  
16s 17s 18s

19s 20s  

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

1.000
0 

1.0
4 

0.023
0 

0.000
0 

0.000
0 

0.000
0 

0.871
7 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.128
3 

1.0
6 

0.034
5 

0.000
0 

0.000
0 

0.000
0 

0.500
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.500
0 

1.0
8 

0.029
6 

0.000
0 

0.000
0 

0.000
0 

0.128
3 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.871
7 

1.1
0 

0.024
7 

0.000
0 

0.000
0 

0.127
3 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.872
7 

1.1
2 

0.036
9 

0.000
0 

0.000
0 

0.321
7 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.678
3 

1.1
4 

0.058
1 

0.000
0 

0.000
0 

0.516
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.484
0 

1.1
6 

0.079
9 

0.000
0 

0.000
0 

0.710
4 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.289
6 

1.1
8 

0.100
6 

0.000
0 

0.000
0 

0.904
8 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.000
0 

0.095
2 

1.2
0 

0.121
9 

Table1 shows the expected return of a portfolio, Standard deviation and semi-variance absolute 
deviation of M-V.Using the formula (3.2) to work out the risk elasticity of the model of M-SAD and 
M-V, as shown in the following illustration. 

Chart1 absolute value of Risk elasticity 

 
From the above diagram, absolute value of elasticity appearing are less than 1, and it is not the 

same with the test model validity conditions. When Xu and Chen proposed risk elasticity, the model 
of M-V and M-SAD had allowed short sale. However, the paper discussed optimal asset allocation 
in no short-selling condition, which is xi≥0.In no short-selling condition, the Validity of model of 
M-V and M-SAD is reasonable by risk elasticity. Otherwise, risk elasticity will lose efficacy. 
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The chart below shows semi-variance absolute value of M-V model compared with M-SAD 
model. 

Chart2 the comparison between M-V and M-SAD  

 
It can be seen above semi-variance absolute values of M-V are larger than M-SAD, so the risk of 

portfolio used by M-SAD model is greater than M-V model. When the risk measurement tool of 
risk is semi-variance absolute deviation, the risk measured by the M-SAD model is superior that of 
M-V model. 

Conclusion and Expectation 

The M-SAD model approach has been extended in this paper to single-period portfolio selection. 
In the paper, we described the basic theory, and built a M-SAD model under the condition that short 
selling is forbidden. We, at last, fund 20 stocks that outperformed in the market to do the empirical 
research. Empirical research can be seen above semi-variance absolute values of M-V are larger 
than M-SAD, so the risk of portfolio used by M-SAD model is greater than M-V model. The 
Validity of model of M-V and M-SAD is reasonable by risk elasticity in no short-selling condition. 
Accordingly, the development of China securities market is not mature, with financial industry of 
China expand opening to the outside world and mechanism system increasingly perfect, the 
advanced financial risk measurement methods will play an important role in the financial 
development of China. 
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