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ABSTRACT

The research aimed to present a practical study of the Markowitz model in the Saudi
financial market. The research covered a period of time from “2014-2018” and the
research sample was selected from the monthly returns data for (09) companies of the
best companies in the Saudi trading market for the banking, trade, industry and
insurance sectors, employing a method Quadratic programming and Solver tool, to
determine effective limits as well as optimal portfolios As a result, Saudi investors
can choose their optimal portfolio that maximizes the portfolio's rate of return in
relation to risk preference.

The importance of research is followed in framing an intellectual and applied .
approach that can guide the Saudi investor and stock analysts to manage their
investment portfolios consisting of securities to address the research problem
represented in showing how to form the optimal investment portfolio in the mentioned
sectors, and by adopting a set of mathematical and statistical laws and other indicators
for analyzing companies’ data covered by the research.

The research found that the correlation matrix between the returns achieved for each
company, most of which are low and achieve a greater return with the least possible
risk, according to Markowitz, an optimal investment portfolio was formed with an
estimated return of 27.10%, a risk of 8%, and a Sharpe ratio estimated at 2.80

Keywords: investment portfolio, Markowitz model, financial markets, return, risk
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® Henry David Franco Bendeck, Laura Steffi Guzman Salazar, Los Mercados Financieros , Seminario de
Profundizacion (Trabajo de Grado), Administracion de Negocios Internationales y Administracion de Empresas
UNIVERSIDAD DEL ROSARIO , Bogota, Colombia 2017, p06. https://core.ac.uk/download/pdf/86437131.pdf
” Hgssan, Rahnama, A portfolio optimization Model, Université De Montréal, 2016, p04.
https://publications.polymtl.ca/2423/1/2016_HassanRahnama.pdf
8 Jiri Blazek, System of Financial LAW. Financial Markets, Department of Financial law and Economics,
University, Faculty of law, 2015. Publications of the Masaryk University, theoretical series, editio Scietia,file no,
516,ISBN. 978-80-210-7828-4 . P39. https://www.law.muni.cz/sborniky/system-of-financial-law/financial-
markets.pdf
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Capital Market Authority, study material for Capital maket examination 1 (CME-1) of generial
securitions qualifications certificate PART 1: Securities Regulations , Fourth Edition Version
No. 1.00 Issued date: Jan. 2018, p17.
https://cma.org.sa/en/AboutCMA/CME/Documents/CME1 1 2018 _en.pdf
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 LOVELY PROFESSIONAL UNIVERSITY, SECURITY ANALYSIS AND PORTFOL 10 MANAGEMENT,
Copyright © 2011 Sudhindra Bhat, New Delhi-110028, for Lovely Professional University Phagwara, p21.
http://ebooks.lpude.in/commerce/mcom/term_3/DCOM504 DMGT511 SECURITY ANALYSIS AND PORTFOLI
O_MANAGEMENT.pdf
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16 Gordon, Natarajan, Financial Markets and Services, Himalaya Publishing House, ISO9001M2008 CERTIFIED.
May2016, http://14.139.185.6/website/SDE/sde168.pdf
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Departamento de Matemética Econdmica, Financiera y Actuarial, p07.
http://diposit.ub.edu/dspace/bitstream/2445/121/1/72.pdf
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contentuploadspdfs2003Conf2003_Gruber_Final.pdf.pdf
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5" Mohammad Faisal, SHARP INDEX MODEL AND ITS UTILITY IN PORTFOLIO OPTIMIZATION AND
ALLOCATION OF FUNDS IN STOCKS, International Journal of Economics, Commerce and Management,
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158 Dimitri O. Ledenyov and Viktor O. Ledenyov, On the tracking and replication of hedge fund optimal
investment portfolio strategies in global capital markets in presence of nonlinearities, applying, James Cook
University, Townsville, Queensland, Australia and V. N. Karazin Kharkov National University, April 1, 2015, p08.
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Source: Harry Markowitz, "Portfolio Selection,” The Journal of Finance, Vol. 7,
No. 1. (Mar., 1952). p. 82.
https://www.math.hkust.edu.hk/~maykwok/courses/ma362/07F/markowitz_JF.pdf
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185 Harry Markowitz, Portfolio Selection, The Journal of Finance is currently published by American Finance

Association., Vol. 7, No. 1. (Mar., 1952), pp. 77-91, p82.
http://links.jstor.org/sici?sici=0022-1082%28195203%297%3A1%3C77%3APS%3E2.0.CO%3B2-1

83



https://www.math.hkust.edu.hk/~maykwok/courses/ma362/07F/markowitz_JF.pdf
http://links.jstor.org/sici?sici=0022-1082%28195203%297%3A1%3C77%3APS%3E2.0.CO%3B2-1

g dsrad) ALl (g gaally Yial) Ay jlatin) Aliiaall JuSil Agilpall A jall Y Jaaadt)

Alladl 3 gaasltl

A8 ginall Tadlaall @l aenldl 8 cae a8 ddlad agaa o Jaass Gl 3
Al Ba gan el Al e A J geal 5 il

aiy cadl gall 5 Hhalad) jla) 8 Alledll Ladlaall aes jeday 2l el s Jladll aall
Dbladl (e Cpae laial a8 giall ailall oy 3 i) Adadaal) Ll e Aladll ddadsall Ciy jas
(Opxa o g 2ilad izl il lalaall e Qi Al ddais) ) o jlamall Gl YY)
3kl Al (e rae A8 8 ae p LS ) ddlad ddadaa 8 LAY paliiall e (g
1) by o ) i ((ySan wgia aile el suiat ) Coagy (S o113 U g () sSouid
oY 13 6 hlal e Sae jad JAL @D guiat Caay 40ld (aaa i gia ile &y 5 oS
1665 Llaall o Sy atisdll
167 A0t i gan Cppentl il (pe A J gl 5 lalaally
850l (e 3] siall Aadiall J) sl Indifference Curves o) sl Cilyisia Sliie W) oy 330
ol Adainy i Ball (@) lain Y )dadlacal) aaasi cdailaall & jlaiiud) oo dasll
Efficient frontier 51 aal)
e L Ty 1) Al ells (g1 ¢ i) dniial) Al o gud) cilyinia e e (4330 jaall 28 )
Glb iy g (olaal JSa) 8 M Adadl) il Gadliie Jaray 33l 311 3 56K Ladlaall s
Joadl 4 (aas ll hdlaal) @l o ady of oty daliad) Ladlaall jaiial) Hlgal o
£l (s sie Juzadl sl 3 ylalaall g ilall ( diailia
3kl g ailed ddasl) culay gill Ll M g Ry gl (s Jagl 5 ) aiicsal) Jasld) maza gy
Bohalad) (e Al 53 5kl J sal) e Al Jliall ddadsll

166 Marnix Engels, Portfolio Optimization: Beyond Markowitz, Master, universite leiden, p
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9 Majid Zanjirdar, Overview of Portfolio Optimization Models, Department of Finance, Arak Branch, Islamic
Azad University, Arak, Iran, p424.
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Source: studer, A, (1995), ETHZ, value at Risk and Maximum Loss Optimization, Technical
Raport, Working paper, p8. http://www?2.risklab.ch/ftp/papers/VAR _MaxLoss.pdf
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181 arnix Engels, Portfolio Optimization: Beyond Markowitz, Ibid, p 53.
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181 studer, A, (1995), ETHZ, value at Risk and Maximum Loss Optimization, Technical Raport, Working paper, p8.
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Source : Fatou Dioffé Ba & Abdoulaye Wade, Theme : Le modele de Markowitz et
détermination d'un portefeuille optimal, Mémoire de Maitrise Mathématiques Appliquées
Informatique et Finance, universite gastion Bergar, Année universitaire 2011/2012, p04.
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cal) o ) Al 4l e Ry g 240 2 Lo e G
s arad) Ly e Jiee JSCE Qln Y aatiaall Al J el cilaile o) (i yisia oY)
(b e il Ll g Adasi jo g
COV(Ri, R]) 75 0
COV(Ri, R]) = pl] ai 6]
(IR (e ddassal) ol clac) AT ERY
Op= Qi1 X2 Giz‘l‘G]-Z X]-2 2 Yit1 2j=1 XiXjcov(R;, Rj)

Al Rigally Sy y ) g ) i g Al 5 5l U

186;@1;;5\ Sle 8 stad) IE (S

Wy

611 012 X Gln Wz
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On1 On2* Onn w
n

?:1 W; = 1 =100%, Xi>0'

Eum o Mgl e i culaal) ol o 511 (gailal & idall cplll cov (R, Ry) s
Gy ¢ hlad) e Al ALl J a8 laiin) Hla Ll ) 5 el ellia
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Baaall LJLABL»Y\ 3.;.4)35\ 0l tlel ya &= 3aal) Alaal) JJM\ Al LA;‘ (SR Sl
Al

Rp: XmRm + (1' Xm)Rf

e AN Jandl R 5 (M) Gl Adnine (85 paicsal) babndl) (o ¢ a5 X

3 kil
Ll 13)
E (Rp): XmE (Rm) + (1'Xm)E(Rf)= XmE(Rm)+ (1'Xm)Rf
1)
0,=E((0p — E(0))")
=E((Xm = Rm +(L+Xp)Ry - XmmE(r,)~(1-Xim)Ry )’
:E((Xm(Rp'E(Rm))Z)
=X% O(r,)
2= X202,
Sl
liadaay X o A jlie @ siall 2ilall (i
OE(Rp)
X =E (Rm) - Rf
SLaar XM (8laty Lasd (g jlamall ol jaiW) (gLl
do(Rp) -0 (R,)
0Xm m

o (il il e s B3 (4
‘Ll
OE(Rp) _ E(Rm)— Ry
906(Rp)  0(Rm)

La oa Jldl Gl s s b il g cJlall (il ) (3 s I Jone Uit A0laall 028
Re b pllina
1)

E (Rp)= XmE (Rm) + (1 - Xm) Rf = Xm E (Rm) - Rf) + Rf

1) Lepanddd SHCLM Aalas
o(Rp)
o(Rm)

E (Rp)= (E (Rm) - Rf) + Rf

ol IS Jysatl) 8 i silal) (o Lag g
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E (Rp)= f(o(Rp) ;
(AU JSAIL Aguds ) )l o) gadsil) e Sl
E(Rm )_ Rf

ERp) =5/ 5

o(R,) + R¢

Al s adgio aile el g g Ghladd) (e (s sie JS Tl 128 Ladi 5y colndl DA
Ak aaas Alaleall 028 (e Jgend) (e granaay ¢ lalaall (e 40 ) 2ile ) pkally
e 3:leS )_\SY\ bl e Jgasll Sharpe ji Markowitz 3¢S 2gas o i)
b o il b
ol ddddad) Ll v
3 gaadl g ¢ Halaall (e (pra (5 siual ad siall Dilall &y 35 S 1Y) Alad Adadaal) (585
Allrdl) Lilaall de gane o Alall
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Bkl e AN Jae Jaliag 32500 jrsy (3l ¢ial 581 43Sy 5 jadll J sea) (0
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André FARBER, Synthése de cours exercices corrigés Finance, Sciences de gestion, Direction de collectio.

file:///DOptimal%20Risky%20Portfolios.pdf
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187 André FARBER, Synthése de cours exercices corrigés Finance, Sciences de gestion, Direction de collection :

Roland Gillet professeur a ['uni

versité Paris 1 Panthéon-Sorbonne, P43.

file:///IDOptimal%20Risky%20Portfolios.pdf

188 15,433 INVESTMENTS Clas

s 5: Portfolio Theory Part 3: Optimal Risky Portfolio, Spring 2003

https://ocw.mit.edu/courses/sloan-school-of-management/15-433-investments-spring-2003/lecture-

notes/154335portfolio3.pdf
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sl L (3 ey Tl L) Adain ) (L AL} Al ) ) il
il A L) Addaal) Jul Ainbatt) Al jall 3 S0 aagall
101 Galal) oS jla i gal Wb g oy 60l

aiy E,, =1-D,, il (3 svina 85 jaiiwe Dy Aol 5o Led) Sl 4ol o ()
aenY) (§gdia 8 L jlain
il e dadaall o a8 giall diladl Clus (S

E (Rp) = WD E(rp) +WE E(rp). ;

— 2 <2 2 2
0p=Wp Op + Wgog + 2wpwg COV (rprg)

PDE- ‘-H-ﬁﬁ” Jalaa e ):’U':‘M Gl (S Cus
COV (rprg) = ppg OpOE )
S ol o U oy

0,= W op + wgog + 2wpwg COV (rprg).

il Tadlaall ()l 2l gl oo Jals WU 3L Y a8 gl asladl ol e a2 1 (e 45l Taay
Adlaay) Aaiadl el cpe JI8 dlod) o Aasdidl el JY) cld J pal)

Shalaall Jadl Lia ji el i 65 Lalas dday) jidl J s (e JBY) Jadlaall old celIA]
Bl 8 1l ) s s dali ;Y1 i) LalS g i) gall

Bl N (e Cra (5 gl (5 laall d\)ﬁ‘)’bé‘gﬂd\ dilad) o ABMad) |

il Y cla o

sl esdldaa g Y p =0 Ledie
ahadiuly ol cpls dldla i ) dddsddl )5l da oS p <1 Ledie

6% —cov(rprg)
04+0%—2 COV(rprg)

Wmin(D) -

1t o3 el A Jad Al ddaisal) 0 j 5l Ol ety Allall 28 &

Wiyin(D) =0.82 Wonin(E) =1 - 0.82 = 0.18.
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s gl el (5 guadly Tall Ay i) Alabaall JuSa) Adath Al ol 3 S (el

Gl ) L oaa bl (e (SaY) aad) Aadse Gld oSl Jgandl 30 ) ) bl aladiul,
o3 (5 e

OMin = [(0.822 x 122) + (0.182 x 202) + (2x 0.82 x0.18x72)]1/2= 11.45%.

alS b Bl ) el = -1 Lexic
) Adadad) (pls daws

op = (WpOp - WEOE)2.

;:\JJ\.’.A\
WpOp - WEOE = 0.
- s adalaall O
Wp = —2 wg=1-w
D Oop+ Og ! E D

O BLELE) Sl e (Ll ¢ iall ) Adainall g jlsmall Gl iV () 35V 02a adas
5l lagae allaians 138 (81 () ila Uila) Jasi je il aa il ) ddadadl)
Al Ul e L) oSy cddadaall () 35l iy codle ] ¥ aleal) aladiuly

O sauall G Ll ¥ (e
01 (galall sdals N1 Sila o 2(2-4) a2y Jgaal)

Wp Wg E (rp) p= -1 p=0 p=.30 p=1
0.00 1.00 13.00 20.00 20.00 20.00 20.00
0.10 0.90 12.50 16.80 18.04 18.40 19.20
0.40 0.60 11.00 7.20 12.92 14.20 16.80
0.50 0.50 11.50 4.00 11.66 13.11 16.00
0.60 0.40 10.00 0.80 10.76 12.26 15.20
0.90 0.10 8.50 8.80 10.98 11.56 12.80
1.00 0.00 8.00 12.00 12.00 12.00 12.00

(29) Jsaadl Je aldie YU cllall alae ) (e 1 jiaal)
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s gl el (5 guadly Tall Ay i) Alabaall JuSa) Adath Al ol 3 S (el

A3 Al Ga A3 aal) didaa 1(2.5) ad) Jgandl

p=-1 p=0 p =0.30
Wp 0.6250 0.7353 0.8200
Wg 0.3750 0.2647 0.1800
E (rp) 9.8750 9.3235 8.9000
Op 0.0000 10.2899 11.4473
(2¢9) sl Je aldie YU Qlall dlac ) (a1 jdaal)
Lodic dladaall o2gd Gliil) (e Y1 2all Chany ¢ p = -1 e ;cilBadla
OE 20
Whpin =(D,p=-1) = = =0.625,and wy,;, = (E,p=-1)=1-0.625 =

op+Wg 12420
0.375.
: uﬂ.d\ ALl Adadlal) 3

Sy P el lalaall 48 géaal) ddaiaally ddai ) o5l 5 0¥ o) ) (<an 31 8 gdadd) v
;@lﬂ\ Y aladd) ?\ EGTNERTY 1A

rob Lo s co3le | bl aladinl,

_ [8—5] 400—[13-5] 72 040
Wb = [8—5] 400—[13-5] 144— [13-5]+[13-5] 72

wg =1-0.40 = 0.60

stiall 5 laal) ddaiaall (5 jlunall Cal iV 5 ad giall ailall pyaa A0 3 ghdl) v/

E () = (04 x 8) + (0.6 x 13) = 11% and o, = [(0.4 X 144) + (0.6 x400)
+(2x0.4%0.6x72)]Y%= 14.2%.

o gdaall ¢ Sall 8 L WO A LalS) A dasaall Tiall dp i) A gaas AN 5 gdadl) v/
-Aalll) daleal) alasioly ¢ ylalaall
2 ¢
_ E(rp)—-rf_ 0.11-0.5

Y
Ac} 4x14.22

=0.7439
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s gl el (5 guadly Tall Ay i) Alabaall JuSa) Adath Al ol 3 S (el

A3l Al 05l (8725.61 5P ddaisall 455 55 (e £74.39 salisall auiars
oY) 5 Clatall 8 de g gall b5 5l A apa sdagl ) 5 ghadl) v/

ywp = 0.4 x0.7439 = 29.76%.

(O sSam a3 L) Lty
ywy = 0.6 x 0.7439 = 44.63%

(1:5) o, Joid
ddadaal) aliall A jaal) dagdl)

o, = [(0.6)2 (0.3)2 + (0.4)2 (0.08)2 + 2(0.6) (0.4) (- 0.2) (0.03) (0.08)]“? =
0.03343 or 3.343%

ot Aadanall Hlalaall fa jaall Aadl) (b ¢ L
VaR =z, Op W =1.645 x 0.03343 x 1000DA = 5499.235DA

Db A prall daadll aad (pe (B & gana Cro (81 Adaia ol LAl A jaal) Al o2a

VaR, =z« 4 WA = 1.645 x 0.03 X 6000DA = 296.10DA.
VaRy= z, og WB =1.645 X 0.08 X 4000DA = 526.40DA.

(sl e By A Jsadl hladl i pall dall 2 () e ()5S
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s gl el (5 guadly Tall Ay i) Alabaall JuSa) Adath Al ol 3 S (el

Component VaR1 = w; B;VaR, = 0.6 x 0. 31138 X 549.900DA = 102.737DA.
Component VaR2 = w, 3, VaR,= 0.4 X 2.03293 X 549.900DA = 447.163DA.
Total 549.900DA

faal J< dpaad) jhliall A jrall daddll A La
Sl e (2B 5 A J el pdialgl) il L jall 4ol

Marginal VaR,= 102.737DA / 6000DA = 0.01729
MarginalVaRy, = 447.163DA / 4000DA = 0.11179

DY 1 adae slalind o Lavie sl ) dndialgd) jlalaall A peall jlalacall i) iliall s
0.01729 Llakay ala 33 ddadaall Hlalaall 4 yrall dagll (ld o Jual) 8 dla) S 5l
Adniaall Hllaall dca peall daill 8 AlLaall 33l 3l (8 (B Jaad dailly | Y 50

) Ay (leial) (et il

gl (§gud) CloUall) 1(2-6) by Jssa
HPNGY dgiad dilel)  ClS il L) AS il sl A

Q;Jéur..aj/ aJLlA.Aj/
0.15 0.24 o sl slaiylely  Qf
0.045 0.042 o il Yy |02
0,16 0,02 5_lail g 03
0,49 0,18 5 _ladl adiall Bl | 04
0,35 0,46 Ol JiSi3 3 | 05
0,10 0,35 Ol vl LSl 06
0,52 0,24 icluall dc sana 07
g
1,34 0,16 dcliall O sSS 08
1,06 0,14 dcluall zla) 09

Tadawel e slic YU Qllall dlac) (e 3 sdaaad)
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“Microsoft Excel 16.0 Answer Report

worksheet: [optimal portfollio.xlsx]343.3

Report Created: 07/03/2021 20:03:20

Result: Solver found a solution. All Constraints and optimality conditions are satisfied,

Solver Engine
Engine: GRG Nonlinear
Solution Time: 0,063 Seconds,
Iterations: 3 Subproblems: O

Solver Options
Max Time Unlimited, Iterations Unlimited, Precision 0,000001, Use Autornatic Scaling
Convergence 0,0001, Population Size 100, Random Seed 0, Derlvatives Forward, Require Bounds
Max Subproblems Unlimited, Max integer Sols Unlimited, Integer Tolerance 19, Assume NonNegative

Objective Cell (Min)

Cell Name Original Value Final Value
SCS68 varp R ] 0,025624601

Variable Cells

Cell Name Original value Final value Integer
SF563 Welghtsl 0% 50% Contin
SFS64 Weights2 0% 50% Contin

Constraints

Cell Name Cell value Formula Status  Slack
SCS67 RpR 0,4 SC367>=5CS65 Binding (o]
SFS65 welghts 100% SFS65=1 Binding (8]

Solver gl n (Ao aldie by llall dlac ] (az jiaal)

Microsoft Excel 16.0 Sensitivity Report
Worksheet: [optimal portfolio.xlsx]342 .5
Report Created: 07,/03/2021 20:03:20
Variable Cells
Final Reduced
Cell Mame Value Gradient
SFS62 Weightsl 0,4999965 O
SF564 Weights2 0,5000045 o
Constraints
Final Lagrange
Cell Mame Value Multiplier
SC567 RpR 0.4 1,124989863
SFSE5 weights 1,000001 -0,398746235

Solver gwbi_n e aldie by llall dlae ] ez jiaal)

£

Onagend) (e JS0650 5T (5 sbasilly 4l gal il g3 o 58y paiianall Mo o aai oMol Jsan (e
Laadl st pall aflall s (5F agul) Gl (10 010 Laiall (S dile Biay of aodain s
i () (52000.25 @ (obme Gl ) (ix 138 50,063 olafe il BEa3 Adadall ()
$laill g ULaal 30K Llaall Jaus gia 35l ddlia & 5 0 25 (5 slnsi dlainall 3 lalis
g Ldadl 4y jall A0S a5 gall i ) sl Las 2500 (106 33 (e Caadas) Al all Jae

9010 (e Al yall Jasa sl
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Microsoft Excel 16.0 Answer Report

Worksheet: [optimal portfolio.xlsx]342 4

Report Created: 07/03/2021 20:03:20

Result: Solver found a solution. All Constraints and optimality conditions are satisfied.

Solver Engine
Engine: GRG Monlinear
Solution Time: 0,083 Seconds.
Iterations: 3 Subproblems: 0

Solver Options
Max Time Unlimited, Iterations Unlimited, Precision 0,000001, Use Automatic Scaling
Convergence 0,0001, Population Size 100, Random Seed 0, Derivatives Forward, Require Bounds
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 1%, Assume MonNegative

Objective Cell (Min)
Cell Name  Original Value Final Value
SC568 varpR 0 0,025624601

Variable Cells

Cell Name  Original Value Final Value Integer
SF563 Weightsl 0% 50% Contin
SF564  Weights2 0% 50% Contin

Constraints

Cell Name Cell Value Formula Status Slack
SC567 RpR 0,4 SC567>=5C565 Binding 0
SF565 weights 100% SFS65=1 Binding 0
Microsoft Excel 16.0 Sensitivity Report
wWorksheet: [optimal portfolio.xlsx]243 .4
Report Created: O7/03,/2021 20:03:20
wariable Cells
Final Reduced
Cell Marme Value Gradient
SF562 Weightsl 0,4995965 o
SF564 Weights2 0,5000045 0
Constraints
Final Lagrange
Cell Mame Value MMultiplier
SCS67 RpR O,4a 1. 124989863
SF565 weighis 1,.000001 -0, Z98746235

Solver Cla yia 3 jaall

4 glall LT g (8 9650 < 4 sel Cia gy 058 yalinall (e o aaioBlel Jsan (g
&) agns) Al e 0.4 5528 (1S 2ile Biag o) aokiig s JAISI5 55 & 0650 A g
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Microsoft Excel 16.0 Answer Report
Worksheet: [4=al] 7425
Report Created: 08/02/2021 09:24:08
Result: Solver found a solution. All Constraints and optimality conditions are satisfied.
Solver Engine
Engine: GRG Nonlinear
Solution Time : 0,078 Seconds.
Iterations: 4 Subproblems : 0
Solver Options
Max Time Unlimited, Iterations Unlimited, Precision 0,000001
Convergence 0,0001, Population Size 100, Random Seed 0, Derivatives Central
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 1%, Assume NonMegative

Chbjective Cell (Min)

118

Original
Cell Name Value Final Value
SB49  Risk 0,00% 37,80%
Wariable Cells
Original
Cell MName Value Final Value Integer
SF53  wil 0,00% 71,32% Contin
SF54 w2 0,00% 10,55% Contin
SFS5 w3 0,00% 18,12% Contin
Constraints
Cell Name Cell value Formula Status  Slack
$B310 weights 100,00% S5B310=5F56 Binding 0
Not
SBSS  Return 21,34% SB$8-=3B56 Binding 3,34%
Solver G.AU_); ‘_,J:. Aaie by Al slac QA:JJM\
Microsoft Excel 160 Sensitivity Report
Worksheet: [optimal pDI’ﬁD'iD.K'SH]?E}j
Report Created: 22/02,/2021 13:01:49
wariable Cells
Fimal Reduced
Cell Mame YValue Gradient
SFS32 W L 0. 7132028359 L]
SFS54 w2 0, 1055451349 (]
SF55 w3 0. 181246507 L]
Constraints
Fimal Lagrange
Cell Mame walue Pultiplier
SBES1O S W 1 0, 755993187
SBSS Returnm 0, 213431739 (]

Solver g=bi_n e el cllall dlac (e jaal)




s gl el (5 guadly Tall Ay i) Alabaall JuSa) Adath Al ol 3 S (el

Ao gana a8 9071.32 Araty all sal Cada g o 58 paliiaaal) e o aniodled Jsan g
= (S aga (~30610.55 Anis il duin g mla J g (2 901812 i s o )
sl pall ailall (e 2y 5 o pen) Al (50 0.2134 Jaiall Sae 2ile 3y of padaiay
Adaiaall 5 jlalie 4 () iney 9637.80 () ddaisall 3 jklae 8 aliaily 13 5 0.0334
glhadl 9697.33 @ )ade SN plalaiall o giay 45 e dunddie (b 5 %061.48 (5 slus
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.Mluowh Excel 16.0 Answer Report

Worksheet: [Nouveau Microsoft Excel Worksheet xlsx]Sheets

Report Created: 25/10/2020 09:51:06

Result: Solver found a solution. All Constraints and optimality conditions are satisfied,
Solver Ingine

Solver Options

Objective Cell (Min)

Cell Name Original Value  Final Value
SD$8 por,variance variance 0,006517554 0,006517554
f#Varioble Celis 5
Cell Name Original Value  Final Value Integer
SFS3 x1 Wieghts 0.,50000121 0.50000121 Contin
SFSA x2 Wieghts 0,49996979 0,49999979 Contin

Constraints

Cell Name Cell Value Formula Status  Slack
SDS? por,return variance 0,14108574 SDS7>=5CS55 Binding 0
SDS9 sum wieghts variance 1,000001 SDS9=5FS5  Binding 0

Exl g=li_n Sle e b calldal) dlac e jdaall
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Microsoft Excel 16.0 Sensitivity Report
Worksheet : [optimal pDrthliﬂ.IlSH]zﬁJj
Report Created: 25/10/2020 09:51:06
Variable Cells
Final Reduced
Cell MName Value Gradient
SFS2 Weights1l 0,50000121 O
SFS3 Weights2 0,49999979 O
Constraints
Final Lagrange
Cell Mame Value Multiplier
SCS6 Return 014105574 0.0758639568
SCS9 sum W 1.000001 -0,007612516

Exl gebin e dldiely Qllall dlae | (hap jucal)
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22122 50.0065 o_aie Gl (3a3 dadaall () Jaadl s el dilall i 51 i jlaall
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Insurance  Bank weighed portfolio

Mean 40.00% @ 14.10% @ 50.19% 27.05%
variance 2.56% 0.64% | 49.81% 0.80%
Standard Deviation 16.00% @ 8.00% 8.96%
Covariance 0.0054
Correlation 0.51

:558<l dgan ada oy 1(2¢8) pdy Jyt>

Asi Ban Expected Variance Standard sharpe
Return Deviation Index
0% 100% 14.10% 0.64% 8.00% 1.51
20% 80%  19.28%  051% @ 717% 241
30% 70% 21.87% 0.55% 7.40% 2.68
40% 60% 24.46% 0.64% 8.02% 2.80
50% 50% 27.05% 0.80% 8.96% 2.79
60% 40% 29.64% 1.03% 10.14% 2.172
70% 30% 32.23% 1.31% 11.47% 2.63
80% 20% 34.82% 1.67% 12.91% 2.54
90% 10% 37.41% 2.08% 14.43% 2.45

100% 0% 40.00% 2.56% 16.00% 2.37
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Microsoft Excel 16.0 Answer Report

worksheet: [optimal portfolio.xlsx] 1042 .5

Report Created: 08032021 11:43:54

Result: Sohver found a solution. All Constraints and optimality conditions are satisfied.

Solwver Engine
Engine: GRG Monlinear
Solution Time: 0,344 Seconds.
Iterations: 7 Subproblems: O

Solver Options
Max Time Unlimited, Iterations Unlimited, Precision 0,000001, Use Automatic Scaling
Convergence 0,0001, Population Size 100, Random Seed 0, Derivatives Forward, Reqguire Bounds
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 1%, Assume
MNonMegative

Objective Cell (Max)

Original
Cell Mame Value Final Values
31517 Mean 21,35% 27,109
wariable Cells
Original
Cell Mame Value Final Values Integer
el s
SFS18 weights 25,00% 50,19% Contin
Aol ol ‘;\;Unﬁ
SFS19 weights 25, 00% 0,00% Contin
B _gl=il _CU“E
SFS20 weights 25, 00% 0,00% Contin
S gl
3FS22 weights 25,00% 49,81% Contin
Constraints  Cell Mame Cell value Formula Status Slack
SF523 sum weights 100% SFS523=1 Binding o
SIS1E  war Jgudl 0,61% SIS18<=5C%22 Binding o

Solver g=bi_n e sliels llall dlac (ha; jaal)

Microsoft Excel 16.0 Sensitivity Report
wWorksheet: [optimal portfolio.xlsx]10438 15
Report Created: 08,/03,/2021 11:43:55
WVariable Cells
Fimal Reduced
Cell MName Value Gradient
SFS18 weights codill plis 0,501902399 (s}
SFS19 weights Scli ol mlia o 0,286990469
SFS20 weights = =511 p1las o 0,040010055%
SFS522 weights Sl #1151 0,498097601 o
Constraints
Final Lagrange
Cell MName vValue Multiplier
SFS523 sum weights 1 0,093183464
SIS18 war il O, 0068399993 12, 89135548

Solver GAL’U,\ ‘_;x: JLA:\QL} JU:J\ dac| L}A:J.\-\AA\
o laiin o ad giall ailad) ardant ) da g el rn ol 4le o jlaie g8 LSy
OS2 ol ) g a5 lalaid) 2 4 g 4S5 ) ddadaal) JoSis
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0, = [(0.6)% (0.3)° + (0.4)? (0.08)° + 2(0.6) (0.4) (- 0.2) (0.03) (0.08)]"* = 0.03343
or 3.343%

VaR =z, 0, W = 1.645 x 0.03343 x 1000DA = 5499.235DA
Dbl L prall daill 4l (e Gl & sana (3o Jil Adaiaall Hhlaall dca peall dagll o3a
rop Ao il J sadl] Hlalaall A peall dagll g il

VaR, =z, 6, WA = 1.645 x 0.03 x 6000DA = 296.10DA.
VaR,= z, 05 WB = 1.645 x 0.08 x 4000DA = 526.40DA.
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(sl e By A Jsadl Hhlaall dn prall dagdll af () S o 55

Component VaR1 = w; B;VaR, = 0.6 x 0. 31138 X 549.900DA = 102.737DA.
Component VaR2 = w, 8, VaR,= 0.4 X 2.03293 X 549.900DA = 447.163DA.
Total 549.900DA

fdual J Laald) phliall 4 pal) dadll & Le
(sl e« AB 5 A Jsadl dpdialed) Hhlaall L jeall dagll

Marginal VaR,= 102.737DA / 6000DA = 0.01729
MarginalVaR, = 447.163DA / 4000DA = 0.11179

] adoe Jlaiind oty Ladie 4l ) dpiialgd)l lalacal i peall jlalacall da il sl s
Dl 235 A daiaall il A peall Al old o Jua¥) 3 i) S el JY s
Dhlaall A peall Al 8 A Blaall 30l 3 (ld (B Jeadl iy ;Y 520.01729

.~."Lsa".. dj
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2018 2017 2016 2015 2014
Y ey Ly S ey Ly Y] ey glséy) oy gLy gldy) S ey Ly
peed peeed) peeed) peeed) peed
& il
151 | 3768.00 | 9120.73 | 3.65 | 912073 | 812596 | 3.25 [ 812596 | 7130.08 | 2.85 | 713008 | 6836.17 | 273 | 6836.17 | 7437.99 o>l ey
320 | 9593.95 | 9801.98 | 327 | 9801.98 | 9316.86 | 3.11 | 9316.86 | 9089.18 | 3.03 | 9089.18 | 8655.15 | 2.89 | 8655.15 | 7852.20 S
153 | 3051.09 | 5021.07 | 251 | 5021.07 | 500291 | 250 [ 500291 | 521234 | 2.61 [ 521234 | 5005.08 | 250 | 5005.08 | 4510.05 Ll iy
221 | 3310.16 | 3026.97 | 2.02 | 3026.97 | 2853.90 | 1.90 | 2853.90 | 296442 | 198 | 296442 | 287505 | 1.92 | 287505 | 2522.50 sl ol el
1.90 | 2856.95 | 2011.36 | 1.34 | 2011.36 | 150227 | 1.00 | 1502.27 | 1469.98 | 0.98 | 1469.98 | 126443 | 0.84 | 126443 | 1004.76 Lyl oy
116 | 1403.02 | 3531.88 | 293 | 3531.88 | 351023 | 291 | 351023 | 403644 | 3.35 | 403644 | 351634 | 292 | 351634 | 240558 | wisillgosmadly
329 | 4933.11 [ 3954.58 | 2.64 | 3954.58 | 3894.73 | 2.60 | 3894.73 | 433055 | 2.89 | 4330.55 | 4266.06 | 2.84 | 4266.06 | 3773.81 s iy
1.03 | 285695 | 3946 | 132 | 3946 | 334249 | 111 [ 334249 | 404948 | 1.35 | 404948 | 435241 | 145 | 435241 | 3947.11 o=l b
082 | 61269 [ 942.05 | 1.26 | 942.05 | 80772 | 1.08 | 807.72 | 78842 | 105 | 78842 | 86403 | 115 | 864.03 729.17 D
1.94 | 145872 | 141080 | 1.88 | 141080 | 105296 | 140 [ 105296 | 1328.66 | 1.77 | 1328.66 | 143648 | 1.92 | 143648 | 1286.83 i) oy
051 | 37828 [ 85751 | 165 | 857.51 | 87194 | 168 | 871.94 | 1287.12 | 248 | 1287.12 | 57247 | 110 | 57247 650.63 sooall ol
Sl g 9 )
151 | 10476 | 13620 | 197 | 13620 | 11534 | 167 | 11534 | 10639 | 154 | 10639 | 167.38 | 242 | 167.38 109.82 ol
1.81 49.67 4377 | 159 | 4377 | 11534 | 168 | 11534 | 3454 | 1.26 34.54 2391 087 | 2391 44.33 Apula) 0Ll
1.50 3528 | (1.52) | (0.06) | (1.52) [ (811.43) | (345) | (811.43) | (7451) [ (3.17) | (7451) | (11248) | (4.78) | (11248) | (44.32) Sl el el
0.38 46.15 | (27.70) | (0.23) | (27.70) | (101.63) | (0.84) | (101.63) | (139.91) | (1.16) | (139.91) | 32.20 0.27 32.20 72.12 Jsiles
1202.09 | 716.16 716.16 | 101.42 101.42 | 1423.10) (1423.10) | 1070.55 1070.55 | 1177.44
1.80 1.07 0.15 ( (2.13) 1.60 il
668.56 | 1422.98 142298 | 3478 3478 | 758.51) (758.51) | 681.43 681.43 359.18
0.76 1.62 - (- 0.78 &os
159 | 582.95 | 43739 | 119 | 43739 | 4308 | 012 | 43.08 | 28824 | 079 | 28824 | 60623 | 1.65 | 606.23 620.45 -
331 | 71696 | 631.12 [ 292 | 63112 | 731.88 | 338 | 731.88 | 713.03 | 329 | 713.03 [ 75095 | 347 [ 750.95 556.86 il
21520.68 | 18431.8 18431.85 | 17613.6 17613.61 | 18768.6 18768.69 | 23347.11 23347.11 | 2527838
7.17 5 6.14 1 5.87 9 6.26 7.78 el
429 | 241398 | 2376.37 | 4.22 | 2376.37 | 2344.36 | 4.17 | 234436 | 1207.32 | 215 | 120732 [ 2477.74 | 440 [ 247774 | 2644.65 Sl
192 | 864.91 | 100406 | 223 | 100406 | 8278 | 018 | 8278 | 727.14 | 1.62 | 727.14 | 93333 | 207 [ 93333 714.08 gl e sand
243 | 116538 | 88830 | 1.85 | 888.30 | 397.37 | 083 | 397.37 | 906.89 | 1.89 | 906.89 | 77445 | 161 | 77445 | (66.13) oS5y
417 | 173844 | 878.63 | 211 | 878.63 [ 1035.95 [ 2.49 | 103595 | 213043 | 511 | 213043 | 317404 | 7.62 [ 3174.04 | 3160.48 SSiL
1702.25 | 668.17 668.17 | 152.06 152.06 | (1243.01 (1243.01) | (44.71) (44.71) | (346.41)
1.13 0.45 0.10 ) (0.83) (0.03) g S
Gau) S
007 | 1285 | 5251 | 029 | 5251 | 15226 | 0.85 | 15226 | 33289 [ 1.45 [ 332.89 | 20001 | 111 | 20001 | 23462 | Aledl) e |
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(0.28) | (39.51) 41.11 0.29 41.11 72.07 0.50 72.07 89.83 0.53 89.83 60.55 0.42 60.55 54.11 o sal) e
(0.26) | (25.03) 15.54 0.16 15.54 99.65 1.02 99.65 600.14 | 1.16 600.14 147.06 1.50 147.06 50.47 Jla Ciian
(0.49) | (83.50) | (21.86) | (0.13) | (21.86) 12574 | 0.74 12574 | (19.15) | 150 (19.15) 243.20 1.43 243.20 198.14 Ol i
(0.26) | (26.27) | 26272 | 263 | 26272 | 489.63 | 490 | 489.63 241.87 | 6.00 241.87 645.43 6.45 645.43 192.09 A el Ciiand
(1.10) | (98.94) | (23.76) | (0.26) | (23.76) 54.82 0.61 54.82 76.34 1.00 76.34 137.58 1.53 137.58 173.45 & i e
0.18 10.13 65.70 1.19 65.70 (10.43) | (0.19) | (10.43) | 206.91 | (0.35) | 206.91 (21.14) | (0.38) | (21.14) (6.86) s A ol Ciiaud
1.39 194.78 | 370.22 | 2.64 | 370.22 877.51 | 6.27 877.51 11355 | 7.42 113.55 1045.42 | 7.47 1045.42 1006.09 A sial) e
0.81 69.75 107.14 | 1.25 107.14 | 227.19 | 264 | 227.19 | 1038.61 | 3.87 1038.61 373.55 4.34 373.55 113.55 48l Cuiedd
0.59 110.97 93.31 0.49 93.31 21631 | 114 | 21631 24187 | 1.28 241.87 221.75 1.17 221.75 218.42 L) Criad
(0.26) | (51.84) | 104.59 - 104.59 357.86 | 1.77 | 35786 | 61521 | 3.04 615.21 670.84 3.31 670.84 870.24 dalaall Ciiau
2.62 400.51 45345 | 296 | 453.45 900.97 | 5.89 | 900.97 806.08 | 6.15 806.08 1074.08 7.02 1074.08 1123.80 42 gl e
1.34 120.80 | 251.79 | 2.80 | 251.79 | 405.08 | 450 | 405.08 255.62 | 6.52 255.62 563.61 6.26 563.61 585.01 vl Criand
0.58 91.19 318.88 | 2.02 | 318.88 52576 | 3.34 | 525776 | 806.08 | 5.12 806.08 801.93 5.09 801.93 821.30 JaERIW
Al 95—
0.69 144.75 103.49 | 0.49 103.49 | 42536 | 2.03 | 42536 | 615.81 | 2.93 615.81 802.95 3.82 802.95 771.36 Sl
0.91 7.77 0.70 0.91 0.70 (18.60) | 1.01 | (18.60) 19.43 0.97 19.43 27.55 - 27.55 - LS are sl
(0.45) (4.49) 7.21 0.72 7.21 (0.53) | (0.05) | (0.53) 43.08 431 43.08 17.41 1.74 17.41 13.59 Dl
0.08 3.78 6.73 0.15 6.73 91.62 2.04 91.62 107.15 | 2.38 107.15 104.48 2.32 104.48 95.15 e el ) gul
(3.12) | (196.54) | (171.04) | (2.71) | (171.04) | 48.82 0.77 48.82 136.54 | 2.17 136.54 436.90 6.93 436.90 125.09 SLE Gl
0.14 7.77 0.70 0.01 0.70 (18.60) | (0.34) | (18.60) 40.56 0.74 40.56 70.15 1.28 70.15 35.72 (i Ao sana
2.02 20.45 24.55 2.42 24.55 33.20 3.28 33.20 36.91 3.65 36.91 32.91 - 32.91 32.17 by
0.41 17.67 31.54 0.73 31.54 71.95 1.67 71.95 10057 | 2.34 100.57 86.29 2.01 86.29 74.18 sy
3.36 302.60 | 44950 | 4.99 | 44950 | 228.07 | 253 | 228.07 230.87 | 2.57 230.87 214.78 2.39 214.78 192.51 adial) G3) gusl
2.72 97.88 13490 | 3.75 134.90 128.97 | 358 128.97 126.11 | 350 126.11 110.01 - 110.01 102.74 s
8.00 960.00 | 867.66 | 7.23 | 867.66 73431 | 6.12 73431 828.47 | 6.90 828.47 745.37 6.21 745.37 653.26 A
3.22 161.20 140.14 | 2.80 140.14 (2.36) | (0.05) | (2.36) 49.18 0.98 49.18 121.04 2.42 121.04 167.33 ) ins]
Asatiagl ¢

0.28 22.48 58.20 0.73 58.20 (93.94) | (1.17) | (93.94) 6.71 0.08 6.71 109.33 1.37 109.33 253.14 il de gana

360.21 336.73 336.73 257.18 257.18 208.80 208.80 240.12 240.12 201.20 Cleadll 3Lul gal)
3.60 3.37 2.57 2.09 2.40 bl
1.89 141.76 29498 | 393 | 294.98 22471 | 3.00 | 224.71 165.06 | 2.20 165.06 147.12 1.96 147.12 136.63 Laaall cleaall als
1.39 62.18 85.30 1.90 85.30 50.27 1.12 50.27 130.72 | 2.91 130.72 95.46 2.13 95.46 92.50 Ale Jll 4k
0.86 102.83 13890 | 1.16 13890 | 276.76 | 231 | 276.76 | 357.05 | 2.98 357.05 316.85 2.64 316.85 266.82 A 5all
0.75 89.81 107.97 | 0.90 107.97 72.96 0.61 72.96 14133 | 1.18 141.33 128.95 1.14 128.95 111.50 slaall
1.36 114.82 14215 | 1.69 142.15 13443 | 1.59 134.43 250.68 | 2.97 250.68 283.56 3.36 283.56 300.60 4 prnd) Alaal)

172.25 319.49 319.49 362.64 362.64 | 390.25 390.25 331.97 331.97 137.20 (52l Al
1.87 3.47 3.94 4.24 - Y
3.44 180.09 17420 | 3.33 17420 | 203.13 | 3.88 | 203.13 180.98 | 3.46 180.98 137.76 - 137.76 - ALl a5
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il g piiall g A de Y

6.72 218.39 | 260.88 | 8.03 | 260.88 | 303.68 | 9.34 | 303.68 | 260.21 | 8.01 260.21 140.95 4.34 140.95 171.11 S8l
(1.33) | (26.50) | (50.12) | (2.51) | (50.12) | (20.18) | (1.01) | (20.18) | (5.51) | (0.28) (5.51) 0.03 0.00 0.03 7.12 385
5.60 45930 | 481.74 | 587 | 48174 | 519.11 | 6.33 | 519.11 | 69850 | 8.52 698.50 653.93 7.97 653.93 569.35 O saill 43 gl
(0.97) | (520.38) | 1025.62 | 1.92 | 1025.62 | (363.29) | (0.68) | (363.29) | 1791.75 | 3.36 | 1791.75 | 207232 | 3.88 | 2072.32 | 170448 Y sila
2.01 | 2011.98 | 218229 | 2.18 | 218229 | 2147.79 | 215 | 2147.79 | 191569 | 1.92 | 191569 | 167434 | 167 | 167434 | 150221 &<l
3.16 20417 | 200.04 | 3.09 | 200.04 | 217.08 | 336 | 217.08 | 20268 | 3.13 202.68 205.81 3.18 205.81 191.43 Al Slaaall 8 a
0.02 1.74 39.94 0.47 39.94 94.23 1.11 94.23 14132 | 167 141.32 107.20 1.27 107.20 100.18 R
1.38 43.32 71.35 2.27 71.35 51.91 1.65 51.91 115.11 | 3.66 115.11 90.82 2.89 90.82 92.52 Olsd) sl
0.86 19.32 26.21 1.16 26.21 42.45 1.89 42.45 50.23 2.23 50.23 34.14 - 34.14 - L) ¢l
K_Q\J‘}S‘
(0.26) (7.71) 3.34 0.11 3.34 58.56 1.95 58.56 1.02 0.03 1.02 (15.04) | (050) | (15.04) (12.28) Al asnal
(15.00) | (27.77) | (1851 | (27.77) | (13.38) (13.38) 20.95 20.95 (25.72) (25.72) (32.59)
(10.01) ) (8.92) 13.97 (17.15) Aalall Al
(3.68) | (37.25) | (40.85) | (4.04) | (40.85) | (44.01) | (4.35) | (44.01) | (51.24) | (5.07) | (51.24) (46.43) | (459) | (46.43) (48.98) Lo 43 gl
(0.90) (6.71) (16.26) | (2.17) | (16.26) | (16.30) | (2.17) | (16.30) 8.95 1.19 8.95 (2.48) | (0.33) (2.48) (5.57) Lpaiill 8 )
(1.38) | (62.10) | (30.29) | (0.67) | (30.29) | (42.22) | (0.94) | (42.22) 1.02 0.12 1.02 7.20 0.36 7.20 (14.84) Lol s
1.19 35.76 25.60 0.85 25.60 68.15 2.27 68.15 72.40 2.41 72.40 107.01 3.57 107.01 102.07 Lel )l Gl
2\}:_&3\1\ Badmia
0.97 14.56 7.32 0.49 7.32 (4.04) | (0.27) | (4.04) 7.46 0.50 7.46 20.93 1.40 20.93 15.56 Shad
0.18 681.63 | 663.57 | 0.18 | 663.57 | (349.98) | (0.09) | (349.98) | 707.14 | 0.19 707.14 869.07 0.23 869.07 742.47 il A<ledl)
0.15 7.22 (9.45) | (0.19) | (9.45 (33.39) | (0.68) | (33.39) 52.09 1.06 52.09 (36.08) | (0.74) | (36.08) 16.02 gaiill sluay)
(0.82) | (104.23) | (324.02) | (2.56) | (324.02) | (180.66) | (1.43) | (180.66) | 160.33 | 1.27 160.33 184.78 1.46 184.78 131.97 s
0.74 36.98 30.58 0.61 30.58 12.12 0.24 12.12 1.18 0.02 1.18 15.23 0.30 15.23 25.06 3 shaial
6.43 (110.99) (110.99) | (14.16) | (13.11 | (14.16) 1.76 1.76 2.56 2.56 6.46
0.74 0.61 ) 1.63 2.37 Leliall &l jabal)
(0.07) (3.62) 3.22 0.06 3.22 8.96 0.18 8.96 22.20 0.44 22.20 7.86 0.16 7.86 100.65 Latill o) s
(0.64) | (11.33) 3.99 0.26 3.99 0.03 0.00 0.03 0.01 0.01 0.07 (4.10) | (0.46) (4.10) (78.28) aall
Al Al cle Ll

- (62.95) | (80.31) - (80.31) 94.91 - 94.91 55.12 - 55.12 111.34 - 111.34 88.08 S

- (62.95) | (80.31) - (80.31) | (235.39) - (235.39) 1.69 - 1.69 (201.68) - (201.68) | (229.12) U

- (55.43) | (88.34) - (88.34) | (94.73) - (94.73) | (54.57) - (54.57) (29.52) - (29.52) 13.07 ol de gene

- 453 (19.66) - (19.66) 22.55 - 22.55 29.34 - 29.34 20.75 - 20.75 10.70 Aiana

- (115.45) | (48.67) - (48.67) | 132.82 - 132.82 | (127.11) - (127.12) 25.07 - 25.07 31.45 Gl delia

- (122.70) 5.30 - 5.30 431 - 431 (46.46) - (46.46) (52.35) - (52.35) 9.66 il

- 69.75 147.17 - 147.17 154.92 - 15492 | 132.82 - 132.82 88.98 - 88.98 110.62 O

- (80.11) 12.50 - 12.50 79.94 - 79.94 | (103.70) - (103.70) | (23.07) - (23.07) 30.40 i

- (39.73) | (168.24) - (168.24) | (62.09) - (62.09) | (27.12) - (27.12) 55.32 - 55.32 44.39 OnsSi
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(3.14) 5.16 5.16 11.18 11.18 13.15 - 13.15 24.27 24.27 25.47 S
8.03 35.21 35.21 28.65 28.65 139.28 - 139.28 200.41 200.41 266.83 —aalllagl)
(168.66) 19.09 19.09 33.38 33.38 31.20 - 31.20 31.20 31.20 79.44 43 gl Cald)
(232.59) | (89.92) (89.92) | (232.92) (232.92) 101.37 - 101.37 82.62 82.62 112.61 Catiibyal
4.39 28.95 28.95 73.25 73.25 103.22 - 103.22 100.58 100.58 84.43 A adll
(218.35) 71.01 71.01 114.37 114.37 88.15 - 88.15 176.46 176.46 168.19 Ols
7.11 57.32 57.32 49.38 49.38 70.36 - 70.36 171.86 171.86 165.96 Al S dlelia
11.53 (16.42) (16.42) 14.21 14.21 20.56 - 20.56 21.73 21.73 18.06 Saan
(139.83) 105.02 105.02 146.38 146.38 263.01 - 263.01 260.34 260.34 235.36 deliall Jal 3
(139.83) 105.02 105.02 81.89 81.89 72.20 - 72.20 90.31 90.31 121.32 EPW]
(214.58) | (97.05) (97.05) 20.18 20.18 283.82 - 283.82 310.22 310.22 309.44 sl a3l
(30.08) (10.21) (10.21) 0.04 0.04 (18.95) - (18.95) 6.95 6.95 35.48 Bda
30.65 65.20 65.20 21.67 21.67 45.11 - 45.11 61.51 61.51 44.93 )
(21.53) 111.66 111.66 158.74 158.74 131.93 - 131.93 131.93 131.93 105.65 yoall ALl
Q_Am\ sUa 3
(210.85) | (420.14) (420.14) 50.13 50.13 (269.26) - (269.26) 186.44 186.44 (197.19) Onalill Cale 3
(23.95) (59.31) (59.31) (22.25) (22.25) (32.11) - (32.11) (44.91) (44.91) - > ¢l 4 cadlia
A
(57.84) 33.23 33.23 39.11 39.11 (50.49) - (50.49) (62.36) (62.36) (91.01) JASS o g
29.08 27.33 27.33 19.07 19.07 18.58 - 18.58 11.52 11.52 8.77 <l o) Ll
12.67 7.87 7.87 (23.00) (23.00) (55.86) - (55.86) (53.10) (53.10) (18.45) Y
(64.17) 30.61 30.61 93.77 93.77 (56.48) - (56.48) (83.83) (83.83) (84.14) Onalill asiall
(21.80) (2.48) (2.48) 9.29 9.29 (15.09) - (15.09) (76.02) (76.02) (8.23) Ol el
85.52 129.99 129.99 108.32 108.32 (60.26) - (60.26) (3.69) (3.69) 21.65 Oelill £
30.84 30.18 30.18 24.65 24.65 16.86 - 16.86 9.33 9.33 2.85 JiSi 355
70.14 54.21 54.21 37.46 37.46 14.49 - 14.49 (19.29) (19.29) (41.88) Osalill alasy)
445.35 421.39 421.39 524.66 524.66 618.54 - 618.54 305.81 305.81 138.92 Al bs
165.53 167.37 167.37 88.63 88.63 38.24 - 38.24 15.58 15.58 (22.34) >l Jiss
(28.85) 14.25 14.25 19.49 19.49 (31.93) - (31.93) 22.69 22.69 591 Aalal) dpadall)
15.58 40.01 40.01 36.39 36.39 (12.56) - (12.56) 10.09 10.09 (33.86) gkl
9.63 (17.03) (17.03) | (156.17) (156.17) (9.88) - (9.88) (13.71) (13.71) (41.83) Onalill 3
22.54 92.70 92.70 70.51 70.51 32.76 - 32.76 10.09 10.09 2.17 ol g ol
(21.72) 43.37 43.37 50.84 50.84 32.31 - 32.31 18.22 18.22 (26.96) Sk
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