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Abstract:

This study aimed at the relationship between return and risk test and determine whether there was
the impact of systemic risk (market) shares Algiers Stock Exchange, as well as the extent of the market's
ability to investor compensation premium risk in exchange for their investment allocation, this study has
been applied to Algeria's index during the period between 23/05/2011 to 18/05/2016 using the Generalized
Autoregressive Conditional Heteroscedasticity model- GARCH.

The study showed that there is a positive relationship between risk and reward in Algeria Stock
Exchange for a period of study, The high and low index is associated with elevated and low volatility
returns, that is, increase the risk leads to an increase in the amount of the risk premium that investors
demand to compensate for the amount of the additional risks they are exposed.

The research found the possibility of building an optimal investment portfolio in Algeria Stock
Exchange using the Solver programming, which allows access to risk is estimated at 0.475% and return is
estimated at 0.0097%.

Keywords: sustainable Optimal portfolio, Quadratic Programming, Generalized Reduced Gradient
Algorithms , Return & Risk., GARCH Model.
(JEL) Classification : G1!/
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1500 70
Series: RINDEX_DZ
80 Sample 5/23/20115118/2016
ey Observations 517
50
1300 Mean 1279.509
10 Medan 1272088
Maximum 1457 484
1200 Minimum 1072.891
Std. Dev. 103.9423
Skewness  0.230566
1100 Kutosis 2127690
1000 : : Jarque-Bera  20.97228
2011 2012 2013 2014 2015 Probability 0.000028
1100 1150 1200 1250 1300 1350 1400 1450
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Rindex.dz |yl 4o 39 o Ao 511 I3 dua s 2
Ol ¥y (a3l BMe 4 (ud (old e ccall ol dag Jo ol dS 13] 5 pitue dabed! (53
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Correlogram of RINDEX_DZ

DCrate: O5/22/16 Time: 0029
Sample: S/23/2011 S/M18/2016
Included observations: 517

Autocorrelation Partial Correlation A PAC O-Stat Prob
LI E— LI E— A 0. 990 0. 990 509 .61 O 000
L S— T =2 o931 0.053 1011.1 O.000
L S— T 3 0973 0.056 1505.6 0,000
L S— g <4 0955 -0.041 19924 0,000
L S— o =3 0.955 -0.078 Z2470.0 0,000
L} s— [ | (= 0. 948 O 148 29417 0. 000
L — [} N d 0941 0012 3407 .3 0. 000
L — i =1 00934 o020 38656.8 0. 000
LY m— Ll =1 0926 -0.054 4219 4 0. 000
Ll — mo 10 0918 0043 4764 9 O 000
L E— Ly 11 o909 0020 52032 5 O 000
L E— mo 1= 0901 0031 56347 O 000
L S— o 12 o292 0002 s052.4 O.000
L S— g 14 0o.883 -0.033 5A4T4.3 0,000
L S— o 1S 0874 -0.003 58827 0,000
L S— o 16 0.865 -0.006 TZ283.6 0,000
[ e— i 1¥ 0856 -0.025 7F676.F 0.000
LY — [N 18 0847 0003 80621 0. 000
LY — [N 19 o828 o020 84407 0. 000
L — [} N 20 o829 0010 88121 0. 000
L S— mo 21 0220 -0.041 9175 8 O 000
L S— L 22 o210 0021 a531.8 O 000
LY — T 23 o 201 0025 98807 O 000
L — Ly 24 o.Faz O.009 10222, O.000
L S— L 25 0.Fs83 -0.011 10557. 0,000
L S— L 26 0774 -0.020 10SS4. 0,000
L S— LN =27 0.7Fe6 0.032 11205, 0,000
[ — i 28 0756 -0.0471 -11519. 0.000
L} — i 29 o747 o012 11826, 0. 000
[ — [N 20 o728 o001 12126, 0. 000
[ — [N 21 o720 oO.0z22 12421 0. 000
LN S— Ly 22 o722 o019 12709, O 000
LN S— o 33 0712 0068 12991, O 000
L — o 24 O 7FOoa o000 132267 O 000
L S— T 35 0696 o.0z22 13536, O 000
L S— o 365 o588 -0.003 13801, 0,000
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Rindex.dz il L, yaial dulys gl : 02 Joua

sl iyt el sl iyt el sl i podl el i) il
ADF ADF ADF oo
5% 5% 5% >
t t ttab t P
@ tab tab
a tgo tQD a
0.23- 1.94- 0.02- 3.41- 1.37- 2.86-

il e Ligine Caltiog ¥ alal olai¥l Jalaa -
il e Ligine calizg ¥ el - 0 Rindex.dz
(G99 yax 3929

Gyl e 3y8wa e Al -

17.64- 1.94- 17.90- 3.41- 17.64- 2.86-

ydall e Ligies Caling ¥ aladl oloi¥l Jales -
sl e Ligine calizg ¥ eoldl - 1 D(Rindex.dz)
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£ O 29 9V Byl e B9 yall sy e 8 yEiae Rindex.dz Al o s Jgaand! JM5 (e

% 5 Gagiae Gyl wie Jg¥) dx ) e dlalesie Rindex.dz dlede o Gia g ¢yl 0900 DS
Rindex .dz —— I(1)..... 5%

:l ARCH(P) | a3/ Luilomll aday bog pivo Al MLl 5905 i1 4

w2 Caeline Liluan] lus @ 5l i yg ydise lse ilalu ole ARCH Lol Licd
LM =n*R® —— x5 s (1) ¢ i) 33ally laes 5,5 ¥l ola ¢ Las Yl olta dule ety 5201 (LM)
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[Rindex.dz ] ,53s1 Lo yos sdipe o3lsa) ARCH 31 jlgat: 03 Joun

Heteroskedasticity Test: ARCH

F-statistic 11048.08 Prob. F(1,514) 0.0000
Obs*R-squared 493.0609 Prob. Chi-Square(1) 0.0000

Test Equation:
Dependent Variable: WET_RESID"Z

Method: Least Squares

Date: 052216 Time: 02:43

Sample (adjusted): 5/30/2011 51 8/2016
Included cbservations: 516 after adjustments

Wariable Coefficient Std. Errar t=Statistic Prob.
- 0.022545 0.009211 2.447667 0.0147
WGET_RESIDAZ(-1) 0.977120 0.009z296 1051099 00000
R-squared 0.955544 Mean dependent var 0.986653
Adjusted R-squared 0.955458 S.D. dependentvar 0.090445
=S.E. ofregression 0.0190289 Akaike info criterion -5.075590
Sum squared resid 0187287 Schwarz criterion -5.0589132
Log likelihood 1311.502 Hannan-Guinn criter. -5.069140
F-statistic 11048.08 Durbin-Watson stat 2.685626
Prob(F-statistic) 0000000

Eviews7.0 goliy alazionl (fis Ll slae] ¢e : yieall

LM =517 *0.955 = 493 .735 > x, s (1) = 36.78 load oy 9Ss diay

%65 Lgine §giuns e ganll dadll X0 o5 (1) oo Labed pual Gguamll LM &dbias| o Les
ASlse 20 QA0 g g IS pwdyg ARCH gdgady joppild AL 515l s 9 pdige aSlse o jutiad Lidla
JEbis aa g E cpdgedll (cllasnD) GBlgd oy il (ol il (uilad aae (6T Slhandl s y50 pse
5yid e (LM) i, Y caelcas i8laas| 9 ARCH.LM(1) HLoa| oo gy L3g¢ (Heteroscedasticity)
(P=1) Jo¥1 eyl

i 23 (1986) Bollersley aac «eLaa S sy &l bl puilad aie Lasm o 5Lae ¥l onay 353U
I lasi¥l mhs el aluzinl (o Soe Ulsdl oda 29 « (Conditional Volatility ) il , 21 Lzl de o
25D e Las DU oy 2l bl il aue Ales il Jess GARCH @aall s Las V1 il anas dog »-dia
AU 31 ge¥ Ggienn Sl oSlsall 2 dia ! Juadlead| Ul wslia 59 (ARCH
{ [GARCH(p;q)Jpeal] slas-¥/ puilomdl sy bog s I Il 3903, 5

o g ydigae Mlge Gle el U1 Labisll el Las I )l &5 0¥ GARCH giges aluseialy Lisd
dale 2 (Heptokurtosis) winls 3499 Gradall a)sill (e a5l gall Lol yoil lia o pglal G ¢ 3150
a s (6T oLl BT oy S bl il aue Ul Glliismy Al judl 5)%0 S 515l dus ysn yige ilse
Jlod Lilsme] e clbsbadl ois AL Lewilia GARCH g0 yctiay cllid ((Heteroscedasticity) J&s—iue

Z35a5 aluicl & Eom ¢ 5 pblinlly wlall s EBMall dpisdy 81 g-diall Ll Jadlaall as yud Gloll
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uga 15192 GARCH-M (1.1)  z3gedl jlist @5 o «Schwarz g Akaike (g lual @d e Ialaial s UayYl

£ A J gl s gy Lo Y513l s 50

[Rindex.dz] ,53sl i yss sdipe W3lsa) GARCH 51 ,Lasl:04 Jgun

Dependent Variable: RINDEX_DZ

Method: ML - ARCH (Marguardt) - NMormal distribution
Date: 05/24/16 Time: 19:41

Sample (adjusted): 5/25/2011 S/18/2016

Included obsernvations: 517 after adjustments

Failure to improve Likelihood after 28 terations
Variance backcast: ON

GARCH = C(1) + C{2)"RESID(-1y2 + C(3)"GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

AR(1) 0.934633 0.041803 2235797 0.0000
MA(1) -0.913128 0.048539 -18.81214 0.0000

Variance Equation

o 1071152, 70315862 0.015233 0.9878
RESID(-1y2 0.505904 33.76484 0.014983 0.9880
GARCH(-1) -0.148160 75.19719 -0.001970 0.9984

R-squared 0.006740 Mean dependent var -0.000187

Adjusted R-squared 0.004742 5.D. dependent var 0.018064
S.E. of regression 0.018021 Akaike info criterion -5.601754
Sum squared resid 0.645612 Schwarz criterion -5.587711
Log likelihood 5587.147 Durbin-Watson stat  2.024698

Eviewsd gl ys alazials o Ll slae| ¢e t jouall

t s e S35l du ygs pge Sl gal o gl alidll ialas s (Zmes el Jyandl (o

i =1 i=1

o2 =1071152 +0.50¢2,-0.148 ¢ 2 |
ines «(Chow 5 1988)cya3 It 5y padLity dasaall 3T I yucdi 13gd anly e BBl | 4+ 5, Of Les

O35 1 Al oyl (il e s (61 0T rines cra3ll 5300 g Sl 3andl s 39 2 ol Sl 5]
3oL L) LaL a5l Lm0 2 Latiaa¥! Jam Lo fota cbiteall calilill @ Gle s A0 L)
gl gl e ol g paiaals 3l Gl 6,531 dgayall

iy 45l GARCH-M (1.1) 73505 cwdbalas il odal Joaad! IS (10 yglay gy g (ag
(6, = 0.148 ) %5 Ligina ggiwa vic ya3ll Wlse 2 (Volatility) adsia 0ILIS 39 g (il G 505l
Lasias Syioue i 35l o y0 piipe tilse e il Eom o Zbluan Y5 53 AT 392y Sy e
d99 i 1aay (1.96 andadl aygill Lo jodl dadll (e Lobad ju o7 (Z-stat ) cosgiiw las]) %05
2 iplal cilss (Risk Premium) & ylolses 393le ity dogoeill 3y Ll 5 bolally wSlall g 3Me
o1 Lgal] (et Gl Ul ann 515l i 33 el e 3Ly Tplonal e Jots Les 513l o 50

e Jle g o 13 Y] wle le S of diigmas ¥ peiaall o ole aiss sy il oliag. 5y Y
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ybolzlly uilall o £3Mall jressll SEL dhastl 4y ,a) 4y Sl Wu? Toe yciay 1da g usaally s oLl
. ( Risk/Return)
oo 1 oo | pluinly il By oty izl i .6
Lo J31 5 blall jinie g5Smn oo Joo ¥ e il | fliall eV py gl o il el
Jrafo ¥ gl alaimiaals zgaill sLeolonas asdi 03 eladll dldns B dlaasll zhsel i luay asii Eaa
Sl Jes a1 1 e Lstll J5Ladl Lot Solver 3ol Jesiass 5Vl oda Wi Ll udll Lo Jguasl!
. (Generalized Reduced Gradient Algorithm )eall yaisell 7z ol Lie)ylea J
iladzell £ 30d dudly I elual] 1.6
S o Wil uliie plads Lol (2=
Alliance Assurances egew 2 JUI Guly (o peiad! ¢ jdliw]
NCA-Rouiba @ge 2 JUI uly cpo pafiieadl o jmtliw2
EGH EL AURASSI cgu 2 JUIl )y (o paliiaad ! s jntl:w3
SAIDAL @gw 2 JUI (uly 3oyt | s yudl:wd
A JEm il S35l s 30 (e 3353 L1 syl ilidans (o yas 535 g
Llas Yl 5,08 WSlse i3,k slaiely (2016/03/30 - 2013/06/05 ) 558!l JMA agud¥l WSlse ileas &
2 il Gall sy
1 -Gral Ll 2 egedd! pa /3,580 Llgh 2 egead] para)
a5l sad By ¥l e dhabas dgaimnng lynall (lall alally daesgidl jouas Jiay (3) ¢(2) (1) Jgloaadls
7L 2 data analysis 28 i o Ll alasiwl Lied S Ll yudl 5550 IS Ll yudl agd Loy )Vl g

'k Les Microsoft Excel JussY!

adol| cgud W3lse cplig dargie:05 Joun

Alliance Assurances NCA-Rouiba EGH EL AURASSI SAIDAL
Mean dacugdl 607.28 380.56 431.03 566.5
Variance sl 4796.14 1194.93 699.09 2541.93

http://www.sgbv.dz : 53511 515l s yod Lyl UL e slaie Yl o L) slue] (et pucall
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RALL RAUR RROUI RSAI

RALL 234963.63 39069.76 89673.038 505269.91
RAUR 44355.01 6259.35 17747.88 89673.03
RROUI 16992.76 3533.80 6259.35 39069.76
RSAI 113716.77 16992.76 44355.0136 234963.63
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RALL RAUR RROUI RSAI

RALL 1 0.946 0.924 0.980

RAUR 0.946 1 0.790 0.987

RROUI 0.924 0.790 1 0.847
RSAI 0.980 0.987 0.8476 1
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w,607.28 + w,3B80.56+ w,431 03 + w,366.5 = 0,4

wy +w, twy +wy =1.00

w; = 0
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