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Abstract

The Research Involves with an important sector in the
Egyptian market which is locally and internationally influential,
The Egyptian Stock Exchange where the stock exchange is
considered as a mirror that reflects the state of the national
economy

This Research aims to using Neural Networks method and
ARIMA models and Combining the models of (ARIMA ) with
neural networks to Forecast the series of the Egyptian stock
exchange main index (EGX30) using a Daily series
From1/6/2014 t029/3/2017.

The Research proofs that Combining Neural Networks with
ARIMA models was the best method to analyzing and
forecasting the data series.
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MAE 0.0723
MAPE 0.0017

At Al gilial) (¥) Jsi

(1) do
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¥ @ Targets: EGX v| |

Time step: fwl Cell column ) M Matrix column @) El Matrix row

Targets 'EGX’ Is a 696x1 matrix, representing dynamic data: 696 timesteps of
1 element.

“# Test Network

=] MSE 1.49742e-2
| R 9.97643e-1

(Y @ale) 2 Ao ga A LS Appuaal) Apalt WBd g < 5iil) 0 o J guaad) ol LaS
ARIMA zisai g dnand) cluil) o gadll (¥-A)

il JUal (1-¥-A)

s Input <ol Auda 2y Y Cpilada 3 e B clild) Luda JAY a3
Baalia 140 lLaxcy ARIMA zisal Jial ¢ lgle Jamaad) ai ) sUadY) dlada
L 5l ) pal) Abial) Adadad) clily 2 5 Target <isgd) Al & 40l Aladadl

clibl) dallea (Y-Y-A)

V(1) a3l Al Al il o) @B gi o)y Gl Gailader Woal 55 4d) i
A Gl el o dlaieYl (4l )Alulad) oda (pe dpdlall adll) o daiay 3 g
(BAN s AN laady) il QAT e sy JSEN Wb b plhsd) Uadu 09 X(1)

IS g LS a4 e ta NARX)

Non linear Autoregressive With External Input

aalaall ) ULl asads (¥-Y-A)

o paill 05V djii\ﬁbwﬁﬁéllﬁ\\g&;Q%M\M&mﬁjﬁﬂ\bl&}
Wae g % Yo AA g dtladll saaliia Y« € LAAae 9 9 Yo AUl g saaldat AV LA g
_JQ&Z)JSJAL&A\~5

www.manaraa.com



ARIMA —NN duand) 40E0 ey (£-Y-A)

: S ARIMA —NN dmand) 4,50 430y i zigal yaad oy 5 ghadl) o2 B

odd A (o glaw A g Aliial) il piial) 230 (o gl M) g JARNYL Aaldd) g ) saill dae-
(Y) 2l gl Aseil)

Ao AQUAN il s 4d aSaldl) oSay g Ll o adiny Mg LAl clidhll e

. baal g Alay (Ludal ) ) LT cosaa A 5 i) Sale)

U G 4 aSatl) (Say g 4l o aalay odllg 48R ABdl) B gl 2
(V) G aaa ol cuyaill Bale) wie Auil)

(V) 2ty sl g @) AL Qaldd) g 5ill-

saaaal o B g ALl B ol Y Guandy Juaadl paal) Apdaal) Ada B AL Ay 3 passe
Guuaill Bale) die iy e e ASAN £ S 1Y) AR N3N uad Ay 3B 45T Y) (V)
ARIMA —NNASEN ey plagy (¢ ) JSally

] Mdden Layer with Delays
Output Layer
oo (
it 9%ﬁ®/’AJ@d°”
b d
9 ) , - 1

_— 1

1 0

ARIMA —NNanl) dSuil) 45y (¢ ) Jsi

Aad) Qi (0-Y-A)

Uadll AIA) jLaaiy) 48y ja aladiinly g L) ) Ly ASudl) Gy 0 Ay

ARIMA —NN 4.8l ilsi (1-0-¥-A)

i dua (0) 8 b pdge sp Las AUl Aauiill Jua i) il (e e Bas 2ay
R = 0.99 <l jiall g Aagiaall agdll ¢y Jabi ) Jalaa dady 52538 MSE=0.0138

www.manaraa.com



¥ Inputs Anmak .
@ Targets: EGX -
Time step: ®iCelt column ) W Matrix column @ [B] Matrix row

Inputs "AnimaE is 3 635x1 matnix, representing dynamic data: 695 timesteps

of 1 element

Targets 'EGX is a 695x1 matrx, representing dynamic data 695 timesteps of

1 element

& Test Network
J MSE 138746e-2
2R 9.97817e-1

ARIMA —NN 48,4l Zlgd) gl ( © ) g

ARIMA —NN 4S.40) pUad] L3 (Y-0-FuA)

Al pUad) Guilad JLSA) : Y

il LA dail cuilS dua pUaAY) (uilad ate ASie 3ga g ate gl (1) JSAN Gy
Logical 0 .* ARIMA —NN s:illsUaiy
>»> h=archtest (res)
h =

logical

0

ARIMA —NN 44 sUsaY ARCH _bia) dauii (1) Js&

gUad 514 Jalsi ) jLad - Ll

Badlall (a9 ASpAl) qu )yt Bale) g sUaAD SIA Jals ) Alla JS& midagy (V) Sy
sUadY) Cp A Bl W) Gl e S Lae ABDN Jlae JAN3 Al 3 gaat) JS ¢

www.manaraa.com



Autocorrelation of Error 1

Correlation

Lag

ARIMA —NN 44 gUadly 130 Jab jy) Al (V) Jei

: gadll) (Y-0-Y-A)

dpaal a3 LS (Y Gale) 8 miage 92 LS ARIMA —NNASual 5 gl a8 cipla
LS ARIMA —NN Al gitsi e lalaie) EGX Aladad) aily i) Gunlia o

(V) s> pdndage a

ARIMA —NN 4suall (8d g 5l Guslia (V) Jsia

MSE 0.0138
RMSE 0.117

MAE 0.0941
MAPE 0.0018

L ) il (4)

s 40 il Al cla ¢ bl Jualll) b ASdanl) A Al | e el

ingle o Aoyl o3 EGX 30 diyaall dajsdl pdse by dlalu diail (1)
U YARIMA il b g i o9 Aulull Jd6¥) 3508 3305 Box-Jenkins
ARIMA (1,1,0) zisai s 9 Aduded) Jfiail Juadl) zigall) pafi alg (p,q) (o Adlida

o 5l g Adudeall dapSle il i galll sladl il

B etk clSl Gk (e daa A8 ks LelihaY) Al GlGAY aladiul (V)
4l 4 e guilis cadae g gt ol Al Al Jae Adedid) Julail ANN 4ASpdd) Uy o
ARIMA (1,1,0) z s gitiiy
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GRS A Cua dpanll GlGAN aladiuly cUadY) dadaig jakall Lay ) zdgad g ai(Y)

. 5:idll o5 ARIMA —NN 4l

EGX Alealually 5l 3k ¢y 43 jBall (A) Js2a

Model | ARIMA | 4. Al
(1,1,0) NN ARIMA - NN

MSE 0.964 0.0149 | 0.0138

RMSE | 0.855 0.122 |0.117

MAE 0.822 0.0723 | 0.0941

MAPE | 6.385 0.0017 | 0.0018

(M)l B ase salaS EGX Aladaallygaiil) & A8 L) 50N (3 hal) 45 e a5 (£)

¢ua ARIMA zisaiy uandl Gl cp madll alidiuly & il gkl Judi(0)
. ARIMA (1,1,0) zisai Wby clSuid) 48y jh Lgaly Uadl) ag ya Jan gial dagd JB) i
A ullul aa zadlly g 03 jiay o) g As Ul Lpsaall AN gl ¢ gl (1)

o 5l ABa g Jlatl) & ggun Cun (e JuaBY) 2

s clwaglll (V)
Dok Ly g AJLB il (e ial) 43)) Juagi La e Tl
il i Al g ddlal) bl Judba Al Al Apuand) CAUEY aladiu) o
a3 Judlad) £ 531 Bl e W i pailad (e lgd Lalg
. 3l A8y (el laa dlaa) quglad (e JSY gaal) 3ok aladia) e
A Lpand) ClSAN aladin) de CUlal) (e S cilie aladia) S e
_ﬂJﬂ\@AﬁﬁdiQﬁlﬁ#\u'@,\lMﬁé&m‘
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dp ad) aa pall 2 Y

(Y+19) allu 218 cidllc Bade gl -

DAY daaly 336 ¢ Agalladl A dl) jlady st @ laal) (3l aladia
(Yo A ) o) ae daal | gaoladl 5 cun ol | dsall oY

Gdlall siaa alaY) daaly cdlaiy ¢ @ladl ¢ Lelihay) dpuand) GG 8 dadia
(Yre0)de ¢ (S5 9 duby c BLAY ¥

(s Al g A8 gLy A ) Adealeally (gSil) B dpanl) CASLA) aladiia

(M) ¢ silaay) a glall 48) ) ddaal) ¢ Jua gall Arala ¢ (§1_ad)l (Jua gall Aita
(Y49%) Ao daaa, gl -t

Cudad) (5 paal) CiSal) agtaacdy JuSulc paadand Gl g o lhallelSl)

http://www.egx.com.eg/arabic/homepage.aspxi: saadl 4a sl pdga -0

C(YeoV) 2l iy -1
SV AAA) RN A i) B Al s ABUall ih gl Mgl Al Aaladll
A1) daala ¢ el (Y eV
(Yor€) duan e 0ga) 5 Qha ¢ Fluali 2V
S$aY) Y gal) Alaad daailly (g5 Ja) Sl el jra i) dped dadad
AL G ol deala ¢ Qlaali GilJall « (CARCH s ARIMA g3t Jleniody
(Y1) Bla daaa e 5 la -A
Z3lad g3 g S g3 @bl alaiiady (50 i) @ geaial Ala 3l Juadaally il
-2 15K g glall () paud) dralay ¢ Apuacal) cilSudl

(YoVY) CoAls2eaac Loy -4
il 8 Aelhay) dpanl) A Gslul s Box-Jenkins qsbul ¢ dlalial)
(GIPLAIT 4 jadl degall Ala 4 1) abiai®y) dsnsall B Clageall anay
A il g AualaiBY) o glal) 4418 ¢ Bamas daala

‘(*"°)‘;‘:MJW‘<53‘M Ve

Baa ¢ Lagradd) ¢ ealad) JAI S ya ¢ Ada 3 Jadad! Guaal) Jalail) 8 dadia
Saoad)l e dllal) daals
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) (e
EGX duiajl) Aldaad! a3l daial
DLEGX Aladull o jshaall jgh S0 ol i)
Exogenous Test Critical t-statistic Prob
Value (5%)
Intercept -2.865488 -20.39022 0.0000
Intercept, Trend -3.416306 -20.43230 0.0000
None -1.616392 -20.37163 0.0000

ARIMA (1,1,0) gogail (8 5350 o8

Number Date Actuale Value Forecasting
1 1/3/2017 11.999 11.922
2 2/3/2017 12.31 11.923
3 5/3/12017 12.5 11.929
4 6/3/2017 12.623 11.936
5 71312017 12.678 11.944
6 8/3/12017 12.735 11.951
7 9/3/2017 12.853 11.958
8 12/3/2017 12.92 11.966
9 13/3/2017 12.929 11.973
10 14/3/2017 12.79 11.981
11 15/3/2017 12.745 11.988
12 16/3/2017 12.984 11.995
13 19/3/2017 13.92 12.003
14 20/3/2017 13.23 12.010
15 21/3/2017 12.905 12.018
16 22/3/2017 12.879 12.025
17 23/3/2017 13.032 12.032
18 26/3/2017 13.108 12.040
19 271312017 12.97 12.047
20 28/3/2017 12.983 12.055
21 29/3/2017 12.988 12.062
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trainlm is a network training function that updates weight and bias values according to Levenberg-Marquardt
optimization.

trainlm is often the fastest backpropagation algerithm in the teclbox, and is highly recommended as a firstcheice
supervised algerithm, although it does require more memory than other algorithms.

net.trainfFcn = "trainlm’' sets the network trainFcn property.
[net,tr] = train{net,...) trains the network with trainlm.

Training cccurs accerding te trainlm training parameters, shown here with their default values:

net.trainParam.epochs 12@a Maximum number of epochs to train
net.trainParam. goal a Performance goal
net.trainParam.max_fail B Maximum validation failures
net.trainParam.min_grad 1e-7 Minimum performance gradient
net.trainParam.mu 2.ea1 Initial mu

net.trainParam.mu_dec 8.1 mu decrease factor
net.trainParam.mu_inc 1@ mu increase factor
net.trainParam.mu_max 1el1@ Maximum mu

net.trainParam. show 25 Epochs between displays (MaN for no displays)
net.trainParam. showCommandLine false Generate command-line output
net.trainParam. showkindow true Show training GUI
net.trainParam. time inf Maximum time to train in seconds

Fadll g Sl iyl (8h g 5t ad Jgan

Number Date Actuale | Forecasting Forecasting
Value ARIMA -NN NN

1 1/3/12017 11.999 --- ---

2 2/3/2017 12.31 - -

3 5/3/2017 12.5 --- 12.468
4 6/3/2017 12.623 - 12.557
5 71312017 12.678 12.542 12.653
6 8/3/12017 12.735 12.708 12.690
7 9/3/2017 12.853 12.785 12.750
8 12/3/2017 12.92 12.936 12.882
9 13/3/2017 | 12.929 12.968 12.932
10 14/3/2017 12.79 12.951 12.927
11 15/3/2017 | 12.745 12.742 12.763
12 16/3/2017 | 12.984 12.745 12.737
13 19/3/2017 13.92 12.948 13.033
14 20/3/2017 13.23 13.159 13.091
15 21/3/2017 | 12.905 12.984 12.993
16 22/3/2017 | 12.879 12.879 12.878
17 23/3/2017 | 13.032 12.823 12.873
18 26/3/2017 | 13.108 12.972 13.052
19 27/3/2017 12.97 13.111 13.097
20 28/3/2017 | 12.983 12.935 12.933
21 29/3/2017 | 12.988 13.006 12.977
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