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Abstract—financial time series data are a sequence of prices of some financial assets over a specific period of time [10]. In this paper we 
will focus our research on the most volatile and challenging financial market; the stock market. All the financial analysts carry out many 
kinds of research in the hope of accomplishing one goal; to beat the market. To beat the market means to have a rate of return that is 
consistently higher than the average return of the market while keeping the same level of risk as the market. This paper introduces 
approach to stock'selection for enhancing portfolio performance.The process of selection of a portfolio can be divided into two main stages; 
namely evaluation of the performance of available stocks and the choice of the portfolio. Markowitz (1952), (1959) is concerned with the 
second stage in which the portfolio is selected only without evaluation and stocks' selection [7], [8]. Hence, an emphasis should be given to 
the first stage to enhance the second stage performance. There are two major problems affecting the optimization portfolio process; outlier 
and multicollinearity problems. To explain this, the outlier problem leads to wrong expectation of both the rate of the return and the rate of 
the risk. Therefore, this problem may result in wrong selection of the optimal portfolio. Additionally, the multi-collinearity problem causes 
increase of risk in a certain manner in which the drop down of one stock in the portfolio leads to the drop down of the whole portfolio. It is 
necessary to introduce the approach of stocks' selection in a portfolio to avoid the portfolio drop problem, and to avoid the bad effect of the 
stock market movement, and to gain an un-expectation return. Thus, this paper aims at introducing complete analysis of the stock market 
which presents a useful analysis for all investors of the stock market in order to be able to analyze the outlier problem, determine the 
multiicollinearity stocks groups, determine the stocks group controlling the stock market movements, and the outstanding stocks group,   
constrain the sum weights of each group in the portfolio frame to enhance the portfolio performance. 

Index Terms: Modern Portfolio Theory, Outliers, Multi-collinearity, Principle Component, Principle Component Regression, Egyptian Stock 

Market. 
  

——————————      —————————— 

1 INTRODUCTION                                                                     
The process of selection of a portfolio can be divided into two 
main stages; the first is performance evaluation of the availa-
ble stocks and the second is the choice of the portfolio. As an 
illustration of this, Markowitz (1952) is concerned mainly with 
the second stage in which the portfolio is selected based on 
Modern Portfolio Theory, also known as mean- variance port-
folio optimization, which was introduced by Markowitz [7]. 
This approach provides the techniques for creating a set of 
portfolios that realizes optimal return for a given level of port-
folio risk. 

Markowitz focuses only on the selection of the portfolio 
without stocks' evaluation and selection. Markowitz refers to 
the fact that if an investor invests in a portfolio which positive-
ly yields correlated returns, then it does not at all lower his 
risk, since the returns move in only one direction and the in-
vestor in such a portfolio can suffer significant losses. If in 
case, portfolio has negatively correlated return, then the re-
turns have an inverse movement. Time series analysis is essen-
tial to study the stock market behavior to define its character-
istics [10]. This study focuses mainly on analysing the outlier 
and suggesting an adequate solver for it, studying of multi-
collinearity among the stocks and determining of multi-
collinearity groups, defining the most stocks affected on the 
stock market movement. Finally, this study sheds light on de-
fining of the outstanding stocks.   Thus, an approach for put-
ting constrains on the selection of the stocks to construct opti-
mal portfolio is introduced as the end to this paper and start to 

the approach of construct portfolio. The newly born and non-
efficient markets have a good advantage that it is possible to 
gain an exceptional return by studding the market and deter-
mining good chances. 
 
2   Literature Review 
There are main theories discussing portfolio such as Modern 
Portfolio Theory, also Known as mean-variance portfolio op-
timization, which is introduced by Markowitz (1952). It pro-
vides the techniques for creating a set of portfolios that realize 
optimal return for a given level of portfolio risk.  According to 
Markowitz's theory the investor is risk averse, the investor 
will create a portfolio with the aim of achieving the largest 
return for the minimum risk.  There turn of a portfolio accord-
ing to Markowitz's theory worked at first from determining 
the expected return of one asset and then from the expected 
return of the whole portfolio.. 

                                    (1) 
Where  is the expected return of the asset ; and  is the 
probability of occur the return R. The total portfolio return is 
the weighted average of the individual returns of the stocks in 
the portfolio, 

                                (2) 
 and    is the expected rate of return for asset . An 

investor is invested not only in the rate of the return but also 
in the risk. In measuring risk Markowitz at first works from 
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the risk of one asset and then from the risk of the portfolio. 
Since the risk of each asset  in the portfolio is calculated as 
follows: 

,                       (3) 
where   is the probability of the possible rate of return . 
The risk of a portfolio however is not simply a weighted aver-
age of the risks of individual stocks in the portfolio. The de-
gree of risk of the portfolio is influenced also by other varia-
bles, in particular by the mutual relation between the returns 
of individual stocks 

                                   (4) 
                                     
                        
                        
where   is the covariance between the returns of the i and j 
stock, and  is the correlation between returns of the i and j 
stocks. This covariance in relation to the standard deviation of 
the i and standard deviation of the j stock gives us the correla-
tion between the returns of these stocks. 
 

             (5) 
 
The coefficients of covariance range from -1 and +1 and ex-
press the direction of the correlated movement of investments 
in the portfolio. If the covariance has a positive value, it means 
that the returns of investments have the same direction of 
movement. An inverse relationship between the returns of 
investments exists in the case where the covariance has a nega-
tive value. The covariance has a zero value where there turns 
moving independently. Markowitz refers to the fact that if an 
investor invests in a portfolio which perfectly positively has 
correlated returns, then it does not at all lower his risk, be-
cause the returns move in only one direction and the investor 
in such a portfolio can suffer significant losses. In case, if a 
portfolio has negatively correlated return, then the returns 
have an inverse movement. Assets with non-correlated returns 
create a portfolio in which the returns have no relation to one 
another. The benefits of diversification lie in the fact that a 
more efficient compensation effect of risk and return will be 
achieved through an appropriate combination of assets, the 
correlation of which does not extend to a form of completely 
positive correlation.   Diversification lowers risk quickly also 
in the case of a small number of stocks gradually with an in-
creasing amount of stocks the effectiveness declines. Since, 
from Markwitz's selection model, if an investor wants to re-
duce the overall risk of the portfolio, he/she must combine 
those assets which are not perfectly positively correlated. 
Moreover, they should not be also perfectly negatively corre-
lated.  Markowitz highlights the fact that the investor can se-
lect a portfolio within the market various combinations of 
stocks with various returns and risks. This means that, there is 
feasible set of all possible combinations of investment, which 
an investor is faced with in the market. From the set of Pareto 
optimal combinations of expected returns and variances, in-
vestors will according to Markowitz select portfolios which 
give the maximum expected rate of return at various levels of 
risk or offer minimum risk in the case of various levels of ex-
pected rates of return. The set of portfolios fulfilling these two 
conditions is known as the efficient set or efficient frontier. 

This limit depicts the points with the maximum rate of return 
for a given level of risk, which are measured by the standard 
deviations of the portfolio's returns, by applying indifference 
curves, which from the aspect of the theory of frontier utility 
express the various combinations, in the case of which an in-
vestor tries to achieve the same utility. As Markowitz states, 
indifference curves have different slope in the case of a risk 
averse investor. The indifference curves of an investor seeking 
risk have more moderate slope. Since in selection model an 
investor gives preference to the risk averse investor, the con-
tact of his indifference curve with the efficient frontier of the 
portfolio creates the optimal portfolio for the investor. Thus, 
Modern Portfolio Theory defines an efficient frontier of opti-
mal portfolio which is a set of portfolios that maximize the 
expected return for a given level of risk or that minimize risk 
for a given level of return. When the portfolio return equation 
is solved to obtain the maximum return of the portfolio, the 
portfolio risk of the portfolio return is held constant. The final 
step in portfolio construction is to combine an investor's utility 
function with the efficient frontier graph. The optimal portfo-
lio for the investor is the indifference curve that is tangent to 
the efficient frontier. Markowitz believes that quadratic pro-
gramming algorithm can be used to find the portfolio that 
provides the maximum expected return for standard deviation 
of return [13].                                                                                                                                        
Modern portfolio theory determines risk through the use of 
variance, standard deviation of expected [7].   Markowitz be-
lieves that quadratic programming algorithm can be used to 
find the portfolio that provides the maximum expected return 
for standard deviation of return [13]. CAPM is the most wide-
ly recognized explanation of stock prices and expected return.  
It states that systematic risk is the main factor to expected re-
turn. The CAPM allows for separation of risk from return and 
it is regarded for determining the required rate of return for 
assets and portfolio. Hence, the CAPM predicts the expected 
return of security given the expected return on the market, the 
security's beta, and the risk free rate.  The market has beta val-
ue of one.  A risk free asset has beta value of zero. The intro-
duction of risk free security to the Markowitz model changes 
the efficient frontier from a curved line to a straight line called 
the Capital Market line (CML).   CAPM is not adequate for the 
non efficient market because of the CAPM assumptions. Sharp 
(1992) aims a finding the best a set of asset class exposures by 
using of quadratic programming for the purpose of determin-
ing a fund's exposures to changes in their turns of major asset 
classes is termed style analysis [12]. In addition to that, the 
style identified in such an analysis is an average of potentially 
changing styles over the period covered. The deviations of the 
fund's return from that of style itself can arise from the selec-
tion of specific securities within one or more asset classes, or 
rotation among asset classes, or both stock selection and asset 
class rotation.  According to Markowitz (1952) determining the 
efficient set from the investment opportunity set, these to fall 
possible portfolios, requires the formulation and solution of a 
parametric quadratic program [7].  Among the studies ad-
dressing the issue of portfolio was the study [6] using linear 
programming method for investment allocation that would 
enable creating an optimal portfolio under an effective in-
vestment strategy to prove the inefficiency of the Egyptian 
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Stock Market.  Deng et al focuses on the problem of optimal 
portfolio and equilibrium when the target is to maximize the 
weighted criteria under the worst possible evolution of the 
rates returns on the risky assets [4]. The optimal portfolio was 
analytically presented, which can be obtained using linear 
programming technique. Lai et al   focuses on the use Genetic 
algorithm to identify good quality assets in terms of asset 
ranking [5]. Zhang, et al discuss the portfolio selection in 
which there are exit both probability constraint on the lowest 
return rate of the portfolio and upper bounds constraints on 
investment rates to assets [14]. Mitra et al illustrate that mean-
variance rule for investor behavior that implies justification of 
diversification, is affected by risk adverse investors [9].  Chi-
Ming Lin et al introduce the following model to obtain the 
optimal portfolio [3]: 

                   (6) 
      (7) 

s.t.  
The objective function (6) is to maximizing the total expected 
return. And the objective function (7) is to minimizing the to-
tal risk of the portfolio. 
From the literature review; most of the studies deal with eval-
uation and selection of the portfolio as mentioned in modern 
theory but there is no theory for selecting the stocks. So, this 
study sheds intensive light on introducing an approach to se-
lect the stocks to enhance the portfolio performance. So, we 
need to approach for selecting the stocks can be do the follow-
ing aims: 

1. Selection of stocks should avoid the drop of the port-
folio problem by solving the multi-collinearity among 
the stocks into the portfolio. The multi-collinearity 
among the stocks leads to that drop one of the stocks 
in the portfolio leads to drop all the portfolio. There-
fore, studding the multi-collinearity among the 
stocks, determining the multi-collinearity stocks 
groups and putting investment boundary in it are 
very essential. 

2. Studding the stock market movement to determine 
the important stocks which control on the stock mar-
ket movement as a package and increasing or de-
creasing the boundary of the investment in it in spot 
of the state of the market. 

3. Studding the chances of gaining an un-expectation re-
turn; gaining the most return and at the same time the 
lowest risk. To do this the evaluation stocks measures 
are required. The stock which has the most return is 
attractive stock and the stock which has less of the 
risk is attractive stock. But the stock which has the 
most return and at the same time lowest risk is an 
outstanding stock. To do a good evaluation for select-
ing the stock, we suggest the ratio between the return 
and the risk to avoid the problem of there are not 
equivalent between the increasing of the return of the 
stock and the increasing in its risk. 

3   The Study Problem: 
The main problem of this study is lack of approach for se-
lecting the stocks can be solved the following problems: 

1. Risk of drop of the portfolio. 
2. Risk of the dynamic movement of the stock mar-

ket. 
3. Loss of gain un-expectation return. 

4    Objective of the Study: 

This paper aims to introduce approach for selecting the 
stocks into the portfolio which includes the following 
elements: 

1. Introducing solve for the drop portfolio. 
2. Introducing solve for the risk of the dynamic move-

ments of the stock market. 
3. Introducing measurement for the stock performance. 

5    Importance of the Study: 

This paper is important because of the following reasons: 

1. Lack of studies related to stocks selection into the 
portfolio. 

2. The outliers and multi-collinearity are the major 
problems which case wrong on the evaluation of 
the stocks behind to case a higher on the invest risk. 
Our suggested approach introduces analysis and 
solving to both of them. 

3. Avoid the risk of portfolio drop, risk of the market 
movements, and loss of the un-expectation return. 

4. Defining the characterizes of the stock market is 
useful for both of individual stocks investors and 
portfolio investors. 

5. The majority of studies focus mainly on the efficient 
markets which aren't adequate the newly born 
market and noneffective market. 

6   Planning of the Study: 

This paper is organized as follows; the following section 
introduces selection of data set. The next section deals with the 
problem to be solved and implemented algorithms to find the 
solution and characterize the solution and its implications. The 
paper ends with conclusions. 

7   Data of the Study: 

Our study includes 45 stocks from the highest 100 stocks on 
the Egyptian Stock Market which have continuous price time 
series. It focuses on the close price for a period extension from 
January /2000 to April/2008 and uses the monthly data. The 
source of data is Egyptian Stock Market. 

8   Primaries Time Series Analysis: 

This study begins with presenting the graphs for the time 
series of the stocks' prices.  The outlier is fundamental 
problem but it differs from one case to another.  Increase of 
stock return to any level do not present problem for the 
investor but decrease of stock return is a dangerous problem. 
So, the price time series is essential to define the nature of the 
price time series movements. It is obvious from the graphs. 
There is a large drop at the price of some stocks such as Asset 
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4 , Asset 5 , Asset 12, Asset 13 , Asset 15 , Asset 22, Asset 25 , 
Asset 26 , Asset 32 , and Asset 33 .  This drop leads to 
changing the level of the stock price after this drop. This drop 
appears as outlier return point. By defining why this outlier 
occurred, it is found that that these companies use a strategy 
which splits the stocks. Stock split leads to lessening the price 
of the stock without lessening the investment capital. Then, 
this strategy does not lead to loss of any investment capital 
and may lead to increase the rate of the return.  So, it is not 
present any risk but if we don't take care in the analysis this 
outlier leads to bad forecasting for prices and rate of the return 
and the risk. So, this wrong leads to wrong on stock's rate of 
the return, leads to wrong on the stock's expected return and 
leads to wrong on the stock's risk. All the previous lead to 
wrong on the valuation of stocks and   finally wrong on the 
portfolio construct.  For all the pervious, the analysis of the 
stock price time series is important. In case of splitting the 
stock, we suggest that there is not need to change the rate of 
the return and the risk for this observation "outlier by split the 
stock", and let the rate of the return and the risk of this 
observation equal to the previous observation's rate of the 
return and risk.  The rate of the stock is calculated as: 
 
 

       (8) 
 

1. There is large increase on the price such as Asset5, 
Asset 12, Asset 16, Asset 36, Asset37, Asset 39, Asset 
40, Asset 43, and Asset45which doesn't problem but 
may be attract the investor to invest in these stocks. 
This kind of outlier return does not present problem 
for the investor but may cause problem on forecasting 
both of the stock prices and return calculation of the 
risk. In this case, price time series should be divided 
into two samples; the first sample is before the outlier 
and the second sample is after the outlier. It should be 
consider with the sample after the change if it is con-
sidered with the current price forecasting. 

2. There are stocks's price increase and decrease into 
narrow limit such as Asset1, Asset14, Asset27, As-
set31, Asset 34 , Asset 38 , and Asset 42  or systematic 
increasing such as Asset 29  and Asset 30. So, these 
stocks don't include outlier return points. 

9    Suggested Approache to Selection Stocks: 

  9.1 The Drop Portfolio Problem: 

As previously mentioned in the above sections; 
Markowitz (1952, 1959) provides the techniques to 
create a set of portfolios that are optimal in the sense 
that they maximize portfolio return for a given level of 
portfolio risk. Markowitz refers to the use of the variance 
or the standard deviation of the portfolio as a measure 
for the risk: Markowitz indicates to use the variance or 
the standard deviation of the portfolio as measure for the 
risk.  

 
According to Markowitz's theory, the risk of a portfolio. 

                                           

  (9) 
  

                                           (10) 
For simply assume, we have three stocks only: 

 
 

 
                                            (11) 
So, the risk of the portfolio is: 
 

                 
(12) 
Where  and . From the pre-
vious; we object to decrease the volatility of the portfolio re-
turn so that we object to decrease the weights of the stocks that 
have R1, increase the weights of the stocks that have negative 
covariance and decrease the weights of the stocks that have 
positive covariance to avoid the drop portfolio problem so that 
we object to increase R2, and decrease R3. But, the minimiza-
tion of the portfolio risk avoids the pair wise correlation only. 
Computing all pair wise correlation coefficient is necessary 
but not sufficient for the detection of collinearity. So that, mul-
ti-collinearity groups should be defined and the sum of the 
weights of each group on the portfolio should be constrained. 
By our suggested we avoid the drop portfolio problem. We 
will do regression for Market Index with all the 45 stocks pric-
es. 
 

TABLE 1 
THE REGRESSION PARAMETERS (LR) 

Stocks B Stocks B Stocks B 
Stock1 0.0640 Stock16 11.8000 Stock31 8.2800 
Stock2 0.9450 Stock17 2.83000 Stock32 -1.180 
Stock3 -2.460 Stock18 7.46000 Stock33 0.1390 
Stock4 -0.272 Stock19 4.70000 Stock34 -6.940 
Stock5 2.2800 Stock20 -5.2100 Stock35 -2.070 
Stock6 -0.930 Stock21 7.6200 Stock36 -2.860 
Stock7 9.4000 Stock22 -2.190 Stock37 19.300 
Stock8 1.0700 Stock23 0.5820 Stock38 2.3600 
Stock9 0.9600 Stock24 -9.370 Stock39 1.5000 
Stock10 -3.230 Stock25 -0.144 Stock40 -7.460 
Stock11 -2.720 Stock26 -0.490 Stock41 -3.180 
Stock12 -1.370 Stock27 1.7200 Stock42 15.400 
Stock13 0.1700 Stock28 -10.40 Stock43 -0.721 
Stock14 2.0700 Stock29 5.8200 Stock44 -3.180 
Stock15 2.8000 Stock30 0.7590 Stock45 1.2800 

 
 

 
Assumptions of the Ordinary Least Squares 
Regression which should be validated: 
1. Linearity: The model should be linear in thepa-

rameters: 
. 
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2. Errors: The errors should be normally 
distributed, independent of each other, have zero 
mean and constant (but unknown) variance; i.e.:  

 
The normal probability plot results in a straight line 
through the origin with a slope equal to 1. Then, the 
assumption of the normality of residuals holds. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The index plot of residuals results in a randomly 
scatered horizontal band around the zero which 
means that theresiduals are not autocorrelated i.e.: 
independent, their mean is zero with constant vari-
ance. 
3. Unusual observations: The Ordinary Least 

Squares Regression assumes that the observations 
are equally reliable and have equal influence in 
determining the Least Squares results. Further-
more, some of the observations seem to have high 
residuals. Namely; observations number 60, 67, 
69, 71, 72, 77, 81, 83, 84, 87, 89. These observations 
are outliers which have a large standardized re-

sidual. Observationnumber $100$ is outlier X-
space which has large influence.  

 
TABLE 2 

UNUSUAL OBSERVATIONS 

Observation Asset1 MarketIndex Residual St 
Resid 

60 89 1221.17 80.48 2.42R 
67 97 1768.71 97.89  2.95R 
69 144 1996.48 -71.04 -2.37R 
71 144 2055.64 61.03  2.59R 
72 149 2258.05 -53.69 -3.28R 
77 145 1860.11 -107.33 -3.30R 
81 155 2239.65 63.19 3.81R 
83 139 2280.15 -28.95 -2.09R 
84 141 2380.84 51.97 3.13R 
87 150 2483.02 35.04 2.11R 
89 166 2744.25 -35.52 -2.36R 
100 299 3857.92 1.01 0.25X 

 
R: denotes an observation with a large standardized resid-
ual and X denotes an observation whose X value gives it 
large influence.There are measures based on remoteness 
of points in X-Y space such as the ith diagonal element of 
the prediction matrix. It should examine the high leverage 
points by calculating leverages and plotting them to more 
details Chatterjee and Hadi (1988). The average leverage 
represents the number of the variables, and n represents 
the number of the observations. . The obser-
vation with  =0.9 considers a high leverage 
point. Hence, we conceder the observation with   
considers a high leverage point. Then, we detect $19$ high 
leverage points. 

 
 
 
 
 

 
 

 
 
 

 
 
 
 

 
4. Independence of stocks' prices: Stocks' pric-

es are supposed to be linearity independent. 
Computing all pairwise correlation coefficient is 
necessary but not sufficient to detect collinearity. 
Hence, testing the multi-collinearity is essential to 
be sure about the independence of the stocks. 
Calculation Kappa to discover whether there is 
multi-collinearity between the stocks' prices or 

 
Fig. 2. Normal Probability Plot of the Residuals. 

 

Fig. 1. Fig1: The plot of Residual vs. fitted values re-
sults in a random scatter plot which validates linearity 
and homogeneity assumptions. 
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not. The principle Component Analysis is used to 
get the Eigen Values and Eigen Vectors. The large 
values of Eigen values are selected and kappa 
values are calculated. 

                               (13) 
If   > 10 then, there are multi-collinearity. From the 
values of Kappa, there are sets of collinearity existing 
in the data. To define which of the variables are in-
volved in each set, the Eigen Vectors that it is from 

 to   are used and the large values on them are 
chosen. 

TABLE 3 
THE KAPPA'VALUE 

Eigen 
Value  

Kappa 
value 

Eigen 
Value  

Kappa 
value 

Eigen 
Value  

Kappa 
value 

28.08 01.00 00.20 11.85 00.00 Inf 
10.50 01.64 00.20 11.85 00.00 Inf 
07.00 02.00 00.20 11.85 00.00 Inf 
05.70 02.22 00.20 11.85 00.00 Inf 
03.20 02.92 00.10 16.76 00.00 Inf 
02.00 03.75 00.10 16.76 00.00 Inf 
01.70 04.06 00.10 16.76 00.00 Inf 
01.30 04.65 00.10 16.76 00.00 Inf 
01.20 04.84 00.10 16.76 00.00 Inf 
01.00 05.29 00.10 16.76 00.00 Inf 
00.60 06.84 00.10 16.76 00.00 Inf 
00.50 07.43 00.00 16.76 00.00 Inf 
00.40 08.38 00.00 Inf 00.00 Inf 
00.40 08.38 00.00 Inf 00.00 Inf 
00.30 09.68 00.00 Inf 00.00 Inf 

 
If , then there are collinearity and 
if Eigen Value is near to zero it is perfect collineari-
ty.  

 
9.2     Stocks Control the Stock Market Movement: 

Sometimes stock market move without any apparent 
news. We have to identify the most stocks reflect the 
movement of the stock market. By controlling the sum 
weights of these stocks in the portfolio can be avoided 
the risk of stock market move. So, we aim to define  
stocks control the stock market Move. Principle Com-
ponents Regression is one of the ways to deal with col-
linearity: 
1. Get the standardize values for all variables (de-

pendent and independent) 
2. Regress the Market Index on the standardize As-

sets Prices. 
TABLE 4 

THE REGRESSION PARAMETERS(PCR) 
zStocks B zStocks B zStocks B 
zst01 0.004 zst16 0.149 zst31 0.221 
zst02 0.048 zst17 0.070 zst32 -0.07 
zst03 -0.04 zst18 0.228 zst33 0.024 
zst04 -0.01 zst19 0.031 zst34 -0.04 
zst05 0.034 zst20 -0.09 zst35 -0.02 
zst06 -0.02 zst21 0.052 zst36 -0.03 

zst07 0.069 zst22 -0.02 zst37 0.092 
zst08 0.007 zst23 0.033 zst38 0.012 
zst09 0.018 zst24 -0.06 zst39 0.009 
zst10 -0.05 zst25 -0.01 zst40 -0.09 
zst11 -0.05 zst26 -0.01 zst41 -0.03 
zst12 -0.02 zst27 0.043 zst42 0.113 
zst13 0.002 zst28 -0.09 zst43 -0.06 
zst14 0.309 zst29 0.062 zst44 -0.06 
zst15 0.049 zst30 0.121 zst45 0.089 
 

3. Get the Principal Components Analysis for the       
independent standardize variables that to get Eigen 
Vectors and Eigen Values. 

4. Even though Asset's is a set of highly collinear var-
iables, it could be transforme to W's which is com-
pletely orthogonal which leads to complete inde-
pendence. To find  W's , we calculate the Principle 
Components 

                             (14) 
Where Z(Stock i) is standardize values of (Stock i) 
and   is the Eigen Vectors. 

5. Get regress zMarket Index on . 
 

TABLE 5 
THE REGRESSION PARAMETERS(PCR) 

Stock
s 

B Stocks B Stocks B 

W01 -0.185 W16 -0.148 W31 0.0872 
W02 0.0285 W17 0.1292 W32 0.0675 
W03 -0.063 W18 0.0090 W33 0.0927 
W04 0.0589 W20 -0.040 W34 -0.062 
W05 -0.042 W20 -0.009 W35 0.2098 
W06 -0.048 W21 -0.072 W36 -0.109 
W07 0.0171 W22 757.4e-6 W37 0.0329 
W08 -0.025 W23 -0.065 W38 0.0289 
W09 -0.044 W24 0.0748 W39 -0.016 
W10 -0.026 W25 -0.144 W40 -0.029 
W11 0.0678 W26 -0.054 W41 0.0183 
W12 -0.089 W27 -0.003 W42 0.1469 
W13 0.0286 W28 -0.056 W43 0.2003 
W14 -0.003 W29 -0.041 W44 -0.089 
W15 -0.077 W30 0.0426 W45 -0.185 

 
If we regress zMarket Index on the significant  W's  
only  we will get the same  W's coefficient because  
W's  are orthogonal. 

6. The estimated parameters of Principal  
Components Regression: 

                            (15) 
where V is the Eigen Vector of the zAsset i and 
  is the significant coefficients of the regression 
zMarket Index on  

 
7. Test significant of   

  by calculation of: 
                (16) 

To find W's the Principle Components are calculat-
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ed. 
TABLE 6 

THE EXPECTED RETURN OF THE STOCKS 
Stocks  E(R)  Stocks E(R)  Stocks  E(R)  
Stock1 0.0411 Stock16 0.0539 Stock31 0.0852 
Stock2 0.0340 Stock17 0.0200 Stock32 0.0711 
Stock3 0.0433 Stock18 0.0800 Stock33 0.0839 
Stock4 0.2000 Stock19 0.0649 Stock34 0.0400 
Stock5 0.0400 Stock20 0.0150 Stock35 0.0340 
Stock6 0.0320 Stock21 0.0600 Stock36 0.0533 
Stock7 0.0260 Stock22 0.1029 Stock37 0.0460 
Stock8 0.0360 Stock23 0.0502 Stock38 0.0411 
Stock9 0.0463 Stock24 0.0569 Stock39 0.0600 
Stock10 0.0232 Stock25 0.0321 Stock40 0.0629 
Stock11 0.0849 Stock26 0.0371 Stock41 0.0529 
Stock12 0.0310 Stock27 0.0430 Stock42 0.0809 
Stock13 0.0800 Stock28 0.0759 Stock43 0.1400 
Stock14 0.0364 Stock29 0.0652 Stock44 0.0460 
Stock15 0.0839 Stock30 0.0473 Stock45 0.0749 

 
 

9.3     Evaluation Performance of the Stocks: 
The process of evaluating the stocks is important be-

cause it is the main step for obtaining optimal portfolio and 
the managing of it. One of the most important indicators of 
measuring the performance of mutual funds or prediction 
systems is the return of the system. The one period simple 
net return  of a financial time series is calculated with the 
following formula: 

 
            (17)   

 
where   is the stock rate and  is the stock price. For a  

n period financial time series, the return at the end of the 
period is a cumulative return that is composed all the peri-
ods 

 
                     (18)    

 
where  is the expected return of the asset i; and  P 

is the probability of occur the return R. 
 

TABLE 7 
THE RISK OF THE STOCKS 

Stocks E(V) Stocks E(V) Stocks E(V) 
Stock1 0.1051 Stock16 0.2381 Stock31 0.2431 
Stock2 0.0955 Stock17 0.1093 Stock32 0.2333 
Stock3 0.1854 Stock18 0.2059 Stock33 0.2210 
Stock4 0.1404 Stock19 0.2121 Stock34 0.1548 
Stock5 0.1298 Stock20 0.0842 Stock35 0.1465 
Stock6 0.0946 Stock21 0.1843 Stock36 0.0532 
Stock7 0.1391 Stock22 0.4810 Stock37 0.2058 
Stock8 0.1445 Stock23 0.0502 Stock38 0.1701 
Stock9 0.1419 Stock24 0.2157 Stock39 0.1882 
Stock10 0.0929 Stock25 0.1093 Stock40 0.2041 
Stock11 0.2747 Stock26 0.1612 Stock41 0.2198 
Stock12 0.1150 Stock27 0.1394 Stock42 0.2512 

Stock13 0.2500 Stock28 0.2224 Stock43 0.3990 
Stock14 0.1070 Stock29 0.1966 Stock44 0.2363 
Stock15 0.3059 Stock30 0.1491 Stock45 0.2541 

 
Another measure is the rate of the risk. In the case of us-

ing the rate of the risk measure, it is selected the stocks 
with smallest rate of the risk. The risk of each asset i. 

 
                 (19) 

 
where  is the probability of the possible rate of return 
. 

TABLE 8 
THE SUGGESTED RATIO OF THE STOCKS 

Stocks  Ratio Stocks Ratio Stocks  Ratio 
Stock1 0.39 Stock16 0.23 Stock31 0.35 
Stock2 0.36 Stock17 0.18 Stock32 0.31 
Stock3 0.32 Stock18 0.39 Stock33 0.38 
Stock4 1.42 Stock19 0.31 Stock34 0.26 
Stock5 0.31 Stock20 0.18 Stock35 0.23 
Stock6 0.34 Stock21 0.33 Stock36 0.26 
Stock7 0.19 Stock22 0.21 Stock37 0.22 
Stock8 0.25 Stock23 0.30 Stock38 0.24 
Stock9 0.33 Stock24 0.27 Stock39 0.32 
Stock10 0.25 Stock25 0.29 Stock40 0.31 
Stock11 0.31 Stock26 0.23 Stock41 0.24 
Stock12 0.27 Stock27 0.31 Stock42 0.32 
Stock13 0.32 Stock28 0.34 Stock43 0.35 
Stock14 0.34 Stock29 0.33 Stock44 0.19 
Stock15 0.27 Stock30 0.32 Stock45 0.29 

 
In the case of using the rate of the return measure, the 
stocks with largest rate of the return are selected.   In case 
of using the rate of the risk measure, the stocks with small-
est rate of the risk are selected. The risk of each asset i.  
There are two main major measures for the stocks' perfor-
mance; the first measure is the selection of the stocks with 
the highest expected value of the rate of the return but per-
haps these stocks have the highest rate of the risk. So, it is 
not a successful way to select the stocks; the second 
measure is the selection of the stocks with the lowest ex-
pected rate of risk but perhaps these stocks have the low-
est rate of the return. Perhaps the decrease in the rate of 
the risk is not equivalent to the decrease in the rate of the 
return and perhaps the increase in the rate of the return is 
not equivalent the increase in the rate of the risk. So, the 
below ratio is suggested. 

                               (19) 
where    is the suggested measure. 
Some stocks have the largest rate of return but at the same 
time have the largest rate of risk. Additionally, there are 
some stocks have the smallest rate of risk but have the 
smallest rate of return. 
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TABLE 9 
THE MULTI-COLLINEARITY GROUPS 

Groups Stocks 
Group1 Stock1, Stock21, Stock24 
Group2 Stock11, Stock29, Stock31 
Group3 Stock18, Stock19, Stock27 
Group4 Stock20, Stock23, Stock30 
Group5 Stock16, Stock35, Stock36, Stock40 

 
10  Conclusions 

In this paper the approach to evaluation and selection 
of the stocks is introduced. The suggested approach 
solves two main problems; the first problem is the outli-
er problem and the second problem is multi-collinearity 
problem. Additionally, stocks prices time series analysis 
defines the characteristics of the stocks and deter-
mines the multi-collinearity stocks groups. Determina-
tion of the multi-collinearity groups enables the inves-
tors to construct various construct portfolios adequate 
with his opinion.  This study sheds light on the im-
portance of using Robust Regression for financial time 
series analysis. The most important result of our study 
is understanding the case of outliers on the time series 
and introducing solution to it as indicated. Additionally, 
the groups of the multi-collinearity stocks are intro-
duced. From all the previous, this paper introduces ap-
proach to evaluation and selection of the stocks as the 
first step to construct portfolio. This suggested ap-
proach enables us to do the following: the suggested 
approach presents the following: 

1. Avoid the drop portfolio risk by solving the multi-
collinearity problem among the stock into the portfolio; 
determining the multi-collinearity groups by using the 
Principle Component Regression and constraining the 
sum allocated of the investment in each group to avoid 
increasing the allocate in each stock of each group. 

2. Avoid the market movement risk by determining the 
market's stocks and conceder it as group; Increasing 
the sum of allocated of the investment in this group in 
the case of active state and decreasing the sum of al-
located of the investment in this group in the case of 
week state. 

3. Suggesting the ratio of return/risk as measure of the 
stock performance and determining the best stocks 
which have outstanding performance. 

From the previous analysis; the constrain selection stocks 
in the optimal portfolio as following: 

1. Constrain of the multi-collinearity groups:  
                                           (20) 

 
where  is the allocation of the multi-collinearity 
stocks group G and p is the allocation of the stocks 
into the portfolio. 

                        (21) 
                      (22) 
                      (23) 
                      (24) 

         (25) 

2. Constrain of the market'stocks: 
                                                (26) 

 
where  is the allocation of the market' stocks 
into the portfolio. 

 
                  (27)       

3. Constrain of the outstanding stocks into the portfo-
lio. 

                                        (28) 

where  is the allocation of the outstanding 
stocks into the portfolio. 
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