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ABSTRACT

Portfolio risk plays an important role in stock market
decisions. This paper considers an alternative idea which is to
compute the risk assuming fixed return. Three different
methods used to study this problem. The given study suggests
expressing the general index of a given stock market in terms
of other countries stock markets. A comparison between the
three proposed methods is conducted using three different
measures of error (the Mean-Variance (MV), Mean-Absolute
Deviation (MAD), Conditional Value-at-Risk (CVaR)). The
obtained results show that there are significant differences
between the used methods. It is recommended using the
simplest one.
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1. INTRODUCTION

Risk is one of the important factors in portfolio optimization
problem [1]. Many studies have proposed alternative risk
measures to overcome the drawbacks of variance. Individuals
are trying to allocate their capitals to select the suitable
securities in order to reach the investment goals. The first
mathematical model considering both measures (minimize the
risk and maximize the return) given by Markowitz [2, 3].
Konno and Yamazaki [4] introduced a linear optimization
model for the given problem. In particular, when the returns
of the portfolio are multivariate normally distributed, the
model is equivalent to Markowitz's mean-variance model [5].
Based on absolute deviation, many models were developed
such as [6, 7, and 8].The basic idea of this paper is to
investigate the effect of changes in the global stock market
indicator expressed in terms of other countries stock market
indicators. The basic target is to increase the investor’s future
confidence in stock markets decisions. This paper also finds
the effect of changes in the foreign stock markets indicators
on the local stock markets indicator as given by authors in [9].

The used data is the historical data of Gulf Area Stock
Markets, (Bahrain Stock Exchange (BSE), Doha Securities
Market (DSM), Abu Dhabi Securities Exchange (ADSM),
Kuwait Stock Exchange (KSE), Muscat Securities Market
(MSM), Dubai financial market (DFM), local stock markets,
(Cairo & Alexandria Stock Exchange (CASE 30)). Moreover,
International Stock Markets, (Brazil, Mexico, India, Malaysia,
Canada, Switzerland (SWISS),United States of America
(USA), United Kingdom (UK), South Korea, Indonesia,
Norway, Singapore, Japan, Hong Kong, Germany, France,
Australia. The used data in this study considers the time
interval from December 21, 2005 to July 15, 2008 [9].
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This work is based on two basic steps:

1- To select the most important indicators affecting the
stock market indicator under consideration [9].

2- To use the selected indicators to attain the required
objectives (min risk at certain return level).

The inputs will be indicators of the other countries, and the
output will be the indicator of the country under
consideration. MV, MAD, and CVaR techniques will be used
to model the problem under consideration.

The General stock market Index can be computed using the
following formula:

Ri (tn) = (P| (tn)_Pi (tn_1))/ I:)i (tn—l) @

For each asset, the expected return for n assets is estimated by

E(rp):Zn‘,WiE(ri) (2)

i=1
Where:
n = the number of securities;
W _ he proportion of the funds invested
i ~insecurity i.
_ the return on ith security and
r,n = )
in'p portfolio p.
the expectation of the variable in
E( ) — the parentheses.
Pi = price of the ith security

and portfolio p.

Assuming the portfolio has N assets with returns R;, i= 1... N.

2. RISK MEASURES
2.1 Mean Variance (MV)

Markowitz [10] introduced of the mean-variance (MV) as a
measured risk. Markowitz model is widely recognized as one
of the major theories in financial economics. Markowitz
model is described by the following equations [10, 11]:
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Where,

R; = Return on asset i

W; = Weight of component asset i (that is, the share of the
asset i in the portfolio).

W; = Weight of component asset j (that is, the share of the
asset j in the portfolio).

pij = correlation coefficient between the rates of return on

security i, r;, and the rates of return on security j, r;
o, _ P
i =standard deviations of r;.

i = standard deviations of ;.
n = the number of securities.
E = the target expected return.

The first constraint (4) refers to that the expected return on the
portfolio should equal to the target return determined by a
portfolio manager. The second constraint (5) indicates that the
weights of the securities invested in the portfolio must sum to
one [12]-[13]-[14].

2.2 Mean Absolute Deviation (MAD)

Konno and Yamazaki [4] use a linear programming model for
portfolio optimization in which the risk measure is the mean
absolute deviation (MAD). This model calculates the portfolio
to minimizing MAD subject to a lower bound on the return.

The model can be expressed by the following equation [4]:

min,, > 1w, R, €,)-R)|

ies
3. CONDITIONAL VALUE-AT-RISK
(CVAR)

A risk minimization technique often used to reduce the
probability that the portfolio will incur large losses. CVaR,
also called Mean Excess Loss, Mean Shortfall or Tail VaR,
presented by Rockafellar and Uryasev [15] introduced the
notion of the expected loss when exceeding Value-at-Risk
(VaR) [16]. The model can be expressed by the following
equations [17, 18]:

The conditional value-at-risk for a portfolio xe X | is
defined a
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CVaRa(x):ﬁ [ feypmy )
(

f(x,y)VaR, (x)

Where:

o = the probability level such that 0 < o < 1.

f(x,y) = the loss function for a portfolio x and asset return y.
p(y) = the probability density function for asset return y.
VaR, = the value-at-risk of portfolio x at probability level a.

The value-at-risk is defined as
VaR,, (x) = min {}* :Pr[flx,¥)=vy]2 rx}.

An alternative formulation for CVaR has the form:

1
CVaR, (x) =VaR, (x) +—jmax{0, (F O y)-VaR, (x))p(y Jay

l-o?
(8)

The choice for the probability level a is exactly 0.9 or 0.95.

3.1 Models Experimentation

The Experimental data are gathered directly from daily stock
market indices for a period of 663 days starting on December
21, 2005 till July 15, 2008. The following stock markets were
included in this study with their global indicators: Cairo &
Alexandria Stock Exchange (CASE 30), Bahrain Stock
Exchange (BSE), Doha Securities Market (DSM), Dubai
Financial Market (DFM), Kuwait Stock Exchange (KSE),
Muscat Securities Market (MSM), USA, France (CAC40),
United Kingdom (FTSE100), Norway, India, Hong Kong,
Japan, Switzerland (SWISS), Singapore, and Canada. Second
the following algorithm is used to generate solutions
satisfying the model given in (3).

3.2 Solution Algorithm of:
Model 1 (MV) [2, 3]

Step 1

Find the mean, standard deviations and the variance of similar
indices in other stock markets. Also find the Correlation
coefficient and the Covariance [19, 20].

Step 2

Start with any portfolio weights.

Step3

Use equations (1), (2) and (3) from the previous section to
compute the portfolio general stock market index, means
variance and standard deviation.

Step 4

Calculate the minimum variance portfolio from (3).

Step5
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Set the maximum satisfying minimum variance and specify
the constraints as in equations (4) and (5). Select the range of
the portfolio weights of the risky assets to reach the
optimization solution. The solution is shown in tables 1,
2,3,4,5,6. Where the optimal portfolio risks (as measured by
the standard deviation) and the corresponding portfolio
expected monthly return. The weights in the optimal portfolio
are also shown in Tables 1, 2,3,4,5,6 for each (16) countries.

Model 2 [MAD] [4]

Step 1

Find the mean, standard deviations and the variance of similar
indices in other stock markets. Also find the Correlation
coefficient and the Covariance.

Step 2

Start with any portfolio weights.

Step3

Calculate the minimum variance portfolio from (6) under the
same constraints as in equations (4) and (5).

Step 4

Select the range of the portfolio weights of the risky assets to
reach the optimization solution. The solution is shown in
tables 1, 2,3,4,5,6. Where the optimal portfolio risks (as
measured by the standard deviation) and the corresponding
portfolio expected monthly return. The weights in the optimal
portfolio are also shown in Tables 1, 2,3,4,5,6 for each (16)
countries.

Model 3 (CVaR) [15, 16]

Step 1

Find the mean, standard deviations and the variance of similar
indices in other stock markets. Also find the Correlation
coefficient and the Covariance [21].

Step 2

Start with any portfolio weights.

Step3

Calculate the minimum variance portfolio from (7) under the
same constraints as in equations (4) and (5).

Step 4

Select the range of the portfolio weights of the risky assets to
reach the optimization solution. The solution is shown in tables
1, 2,3,4,5,6. Where the optimal portfolio risks (as measured by
the standard deviation) and the corresponding portfolio

expected monthly return. The weights in the optimal portfolio
are also shown in Tables 1, 2,3,4,5,6 for each (16) countries.
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4. EXPERMENTAL RESULTS

Table 1 portfolio risk with assuming fixed return

country Singapore Hong Kong
models MV MAD CVaR MV MAD CVaR
0.7051 0.7132 0.6954 0.5223 0.5224 0.5197
(BSE) (BSE) (BSE) (BSE) (BSE) (BSE)
0.0282 0.0283 0.0265 0.0002 0.0006 0.0011
(Brazil) (Brazil) (Brazil) (DSM) (DSM) (DSM)
0.0171 0.0153 0.0253 0.2315 0.2363 0.2341
(CAC40) (CAC40) (CAC40) (KSE) (KSE) (KSE)
0.0847 0.0809 0.0885 0.0166 0.0149 0.0160
(Mexico) (Mexico) (Mexico) | (Si e) |(Si e)| (Si e)
0.0069 0.0043 0.0065 0.1351 0.1323 0.1318
(India) (India) (India) (Malaysia) | (Malaysia) | (Malaysia)
0.0195 0.0181 0.0157 0.0171 0.0159 0.0193
(South (South (South
Korea) Korea) Korea) (India) (India) (India)
0.0771 0.0782 0.0777 0.0242 0.0249 0.0266
(Indonesia)| (Indonesia) | (Indonesia) | (I ia) |(Ir ia) | (Ind. ia)
0.0613 0.0616 0.0644 0.0530 0.0528 0.0513
(China) (China) (China) (China) (China) (China)
expected 0,0005 | 0,0005 0,0005 0,0005 | 0,0005 | 0,0005
return
Perisi 0,0049 0,0049 0,0049 0,0045 0,0045 0,0045
std.deviation

Table 2 continue

country Norway United Kingdom United States of America

models MV MAD CVaR MV MAD CVaR MV MAD | CVaR

0.0553 | 0.0550 | 0.0557 | 0.6000 | 0.6036 | 0.5951 |0.7275 [0.72499 [0.7177
(aDsm) | (aDsm) | (apsm) | (Bse) | (Bse) | (BsE) | (BSE) | (BSE) | (BSE)

0.0686 | 0.0688 | 0.0658 | 0.0738 | 0.0739 | 0.0728 | 0.0422 [ 0.0440 [0.0385
osM) | (osm) | (osm) | (case30) | (case30)| (case3o) [ (psm) | (psm) | (Dsm)

0.60100 0.6103 | 0.6116 | 0.2145 | 0.2106 | 0.2214 | 0.0556 | 0.05602 | 0.0568
(KSE) (KSE) (KSE) (KSE) (KSE) (KSE) | (Brazil) | (Brazil) | (Brazil)

0.1695 0.1695 | 0.1712 | 0.0878 | 0.0875 | 0.0884 | 0.1204 | 0.1204 | 0.1237
(South (South (South
Korea) Korea) | Korea) | (Norway) | (Norway) | (Norway) | (SWISS) | (SWISS) | (SwWISS)

0.0966 0.0965 | 0.0958 | 0.0239 | 0.0243 | 0.0223 | 0.0642 | 0.0646 |0.0634
(South | (South | (South
(China) (China) | (China) | Korea) | Korea) | Korea) | (China) | (China) | (China)

ex”:md 0,0005 | 0,0005 | 0,0005 | 0,0004 | 0,0004 | 0,0004 |0,0004 | 0,000 |0,0004
return
portolio | soca | 00064 | 0,0064 | 00046 | 00046 | 0,0086 | 0,0085 | 0,004 |0,0088
std.deviation

Table 3 continue
country Bahrain Stock Exchange Doha Securities Market Canada

models MV MAD CVaR MV [ MAD | CvaR | MV [ MAD | CVaR
0.0474 | 0.0475 | 0.0482 | 0.1917 | 0.1893  0.192 { 0.0257 | 0.0264 | 0.0262
(DsM) | (ADSM) | (ADSM) | (ADsM) | (ADSM) | (ADSM) | (osM) | (psM) | (Dsm)
0.0280 | 0.0314 | 0.0319 | 0.1177 | 0.1152 | 0.1176 | 0.3608 | 0.3631 [ 0.3606
(osM) | (osM) | (osm) |(cAsE30) |(casE3o)|(caseso)| (sM) | (msw) | (msm)
0.0574 | 00622 | 0.0529 | 0.4079 [ 0.4074 | 0.4150 | 0.3623 | 0.3574 | 0.3625
(CASE30) | (CASE30) | (CASE30) | (Canada) | (Canada) | (Canada) | (KSE) [ (KSE) | (KSE)
04981 | 0.4924 | 0.5017 | 0.0129 | 0.0166 | 0.0110 | 0.0155 | 0.0156 | 0.0145
(KSE) (KSE) (KSE) [ (Norway) | (Norway) | (Norway) | (Brazil) | (Brazil) | (Brazil)
02509 | 0.2489 | 02414 | 0.0702 | 0.0717 | 0.0690 | 0.1017 | 0.0984 | 0.1038
(Malaysia) | (Malaysia) |(Malaysia) | (Yapan) | (Japan) | (Japan) |(Mexico)|(Mexico)| (Mexico)
0.0476 | 0.0473 | 0.0542 | 0.1676 | 0.1691 | 0.1575 | 0.0676 | 0.0676 | 0.0678
(swiss) | (swiss) | (swiss) | (swiss) | (swiss) | (swiss) | (Norway) | (Norway)| (Norway)
0.0706 | 00702 [ 0.0698 | 0.0320 [ 0.0306 | 0.0379 | 0.0663 | 0.0715 | 0.0646
(South | (South | (South
(China) | (China) | (China) | (Tasi) [ (Tasi) | (Tasi) | Korea) | Korea) | Korea)

ex":“ed 00005 | 00005 | 00005 |0,00020 |0,00020 000020 | 0,008 | 00008 | 0,0008
return
portfolio

00059 | 00059 | 00059 | 0007 | 0,007 | 0,007 | 00053 | 00053 | 0,0053
std.deviation

15



Table 4 continue
country Japan India Muscat Securities Market
models My MAD CVaR My MAD (VaR MV | MAD | CVaR
01548 | 0.1539 | 01570 | 0.0265 | 0.0268 | 0.0258 | 0.0615 | 0.0632 | 0.0638
(ADSM) | (ADSM) | (ADsM) | (aDSM) | (ADSM) | (ADSM) | (ADsM) | [ADSM] | (ADSM)
01140 | 01159 | 01131 [ 00111 | 0.0094 | 0.0106 | 0.0483 | 0.0444 | 0.0483
(osv) | (sm) | (osw) | (osM) | (osw) | (osm) | (osw) | (osm) | (psm)
01097 | 01076 | 01072 [ 0.2697 | 0.2671 | 02727 | 04279 | 0.4277 | 04340
(CASE30) | (CASE30) [ (CASE0) [ (MSM) | (MSM) [ (MSM) | (KSE) (KSE) (KSE)
0.0455 | 0.0458 | 0.0464 | 0.2882 | 02901 | 02954 [ 0.0175 | 0.0207 | 0.0167
(Norway) | (Norway) | (Norway) | (KSE) (KSE) (KSE) | (CAC40) | (CACA40) | (cAc40)
01326 | 01418 | 01329 | 01865 | 0.886 | 0.770 | 01111 | 0.1170 | 01105
(FTSEL00) | (FTSELO0) | (FTSEL00) [ (Canada) | (Canada) | (Canada) | (Mexico) | (Mexico) | (Mexico)
0.0985 | 01031 | 00926 | 0.0236 | 0.0169 | 0.0290 | 0.0489 | 0.0457 | 0.0516
(Singapore) | (Singapore) | (Singapore) | (CAC40) | (CACA0) | (CACA0) | (Norway) | (Norway) | (Norway)
01285 | 01158 | 01308 | 00117 | 00148 | 00161 | 02122 | 0.2138 | 02081
(Swiss) [ (swiss) | (SWISS) | (Mexico) | (Mexico) | (Mexico) |(Malaysia) | (Malaysia) | (Malaysia)
01122 | 01089 | 01160 | 0.0269 | 0.0323 | 0.0221 | 0.0052 | 0.0053 | 0.0045
(Australia) | (Australia) | (Australia) |(Singapore)| (Singapore]| (Singapore)| (india) | (India) | (india)
01025 | 01029 | 01040 | 0.1267 | 0.272 | 0.1253 | 0.0084 | 0.0037 | 0.0037
(South | (South | (South
(China) | (China) | (China) |(Malaysia) | (Malaysia) | (alaysia) | Korea) | Korea) | Korea)
0.0015 | 0.0042 0 () 0.0290 | 00268 | 00261 | 0.0589 | 0.0585 | 0.0588
(Tasi) (Tasi) (China) | (China) | (China) [ (China) | (China) | (Ching]
e:::::d 00003 | 00003 | ooous | 007 | 00007 | oom | oooos | ooos | 005
"°“f,°“_° 0007 | 0007 | 0007 | 00047 | 0,0047 | 0,0047 | 0,0056 | 0,006 | 0,0056
std.deviation
Table 5 continue
country France Kiowait StockExchange Switzerland
models W MAD (VaR W] MAD | VR [ MV [ MAD | (VaR
0,543 05433 05412 | 06929 [ 06933 [ 06958 | 03935 | 03897 | 03950
(ksg (ksg (KsE) (S | (S5 | (S5 | (BSH | (BSH | (BSE
01435 0.1480 04433 | 00300 [ 00287 | 00278 | 0765 | 01776 | 0.1748
(DAXgermany) | (DAXgermany) | (DAXgermany) | (OSM) | (OSM) | (SM) | (MSM) | (MSM) | (MSW)
04118 01215 04045 | 00593 [ 00599 [ 00622 | 01438 | 0.1450 | 0.1447
(Gngapore) | (Singapore] | (Singapore] [ (CASEBO) [ (CASERO) [ (CASERO) [ (KSE) [ (KSE) [ (KSE)
0.0031 South | 0.0312 (South | 00524 South | 00047 | 0.0045 | 00033 | 01277 | 0421 | 0.1315
fore)) | Kore) fored) | (ndia) | (ndia] | (ndia] | (Canade) | (Canada) | (Canada)
0.0904 0.0891 00904 | 0009 [ 00278 | 00326 | 00057 | 00048 | 00082
(outh | [South | (South
(owiss) | (swisg (Wss) [ Koree) | Kores) | Kored) [ (FSELO0) { (FSEAON) | (FSEAO0)
0061 0.0669 00682 | 00276 [ 00290 | 00239 | 00288 | 00320 | 0.0269
(hing) | (Chine) | (Ching] ~{(Indonesz| Indonesa| (ndonesia)| (USR) | (USA) | (USW)
04123 | 04142 | 03010 | 00191 | 00076 | 0.0206
(oWiss) | (owiss) | (WiSS) | Singapore)(ingapore) (ingapore)
00432 | 00427 | 00432 | 00822 | 00833 | 0.0781
(Ching] | (Ching] | (Chine] | (Malayia) | (Malaysia | (Malaysia
008 | 00227 | 00233
(Ching) | (Ching) | (China
ewpected | 00004 0,0004 0,004 ( 0,0004 [ 0,0004 | 0,0004 | 00006 | 00006 | 0,0006
retum
portoio | 0,059 0,009 00089 | 0,0047 | 00047 | 00047 | 0,009 | 00039 | 0,003
std deiiation
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Table 6 continue

country Dubai financial market Cairo & Alexandria Stock Exchange
models Mv MAD CVaR Mv MAD CVaR
0.0036 0.0050 0.0000 0.0141 0.0128 0.0170
(ADSM) (ADSM) (ADSM) (ADSM) (ADSM) (ADSM)
0.4985 0.5006 0.5026 0.4998 0.5006 0.4999
(BSE) (BSE) (BSE) (BSE) (BSE) (BSE)
0.0044 0.0000 0.0068 0.2027 0.2045 0.2020
(DSM) (DSM) (DSM) (MSM) (MSM) (MSM)
0.2401 0.2419 0.2356 0.1262 0.1215 0.1257
(MSM) (MSM) (MsSMm) (Canada) (Canada) (Canada)
0.1442 0.1446 0.1539 0.0264 0.0251 0.0310
(Canada) (Canada) (Canada) | (Norway) [ (Norway) | (Norway)
0.0174 0.0147 0.0191 0.0271 0.0325 0.0182
(Norway) (Norway) | (Norway) | (FTSEL00) | (FTSE100) | (FTSE100)
0.0400 0.0382 0.0450 0.0516 0.0487 0.0591
(Singapore) [ (Singapore) | (Singapore)| (USA) (USA) (USA)
0.0045 0.0051 0.0000 0.0009 0.0040 0.0000
(Indonesia) | (Indonesia) [(Indonesia)| (Japan) (Japan) (Japan)
0.0236 0.0289 0.0104 0.0174 0.0143 0.0155
(SWISS) (SWISS) (SWISS) |(Indonesia) | (Indonesia) | (Indonesia)
0.0237 0.0209 0.0266 0.0314 0.0338 0.0309
(Australia) | (Australia) | (Australia) | (China) (China) (China)
0.0024 0.0023 0.0006
(Tasi) (Tasi) (Tasi)
expected 0,0006 0,0006 0,0006 0,0006 0,0006 0,0006
return
portfolio 0,004 0,004 0,004 0,0042 0,0042 0,0042
std.deviation

5.

6.
(1]

[2]

(3]

(4]

[5]

DISCUSSION AND CONCLUSIONS

1- The notion of expressing the global indicator of any
country in terms of the global indicators of other
countries introduced in [9] is correct as explained in
the following points.

2- This research considers three different models to
minimize stock market risk and maximize return.

3- The new idea introduced by this work is to calculate
the risk equivalent to a fixed return level.

4-  Experimental results for comparing the three
introduced models using the proposed idea are given
for 16 different countries.

5- The main conclusion is that the three methods
approximately the same results.

6- It is recommended to use the simplest model
introduced by Markowitz (MV).
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