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Using ARCH Models to Modeling the Volatility of Stock Prices in
the Saudi Financial Market
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Abstract:

The aim of this paper is to model the daily closing prices of Etihad Etisalat in the Saudi's telecom sector
during the period from 01 January 2010 to 31 December 2015. After using and comparing many symmetric
and asymmetric ARCH models, we found that the best model, which represent the stock price series is
ARIMA (1,1,3)-TGARCH (1,1). The results also showed that positive shocks associated with good news
give less severe fluctuations than negative shocks associated with bad news.

Keywords: financial market, ARIMA models, ARCH models, stock prices.
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Sample (adjusted)- 3 1497
Inciuoded cbservations

MNMA Backc=st-. O 2

Time: 0923

T2SS after adjustirments
Convergence aachieved after 11 iterations

Vanable

Coaeffrcient

Std. Error

I-Statistsc

ARRCT)
PEALT)
rEALS)
rLALS)

O 1ISE632
O fT374as2
O O3T7T3IE3
O O0O26759

-6 S03301
7T . 851265
3 809770
2 T3ISTO

R-sguared
Adjusted R-sgus=ared
S E. of regression
Sum sqQsasred ressd
1L og likelihood
Durbin-VWwatson stat

Mean dependenit var

S D

T war

deperndeny
Sicausike info criterion
Schwarz critesrion
Hannan-Quesnin crites.

2. 5473949
2535487

Inverted AR Roots
Iinverted hMA Roots

- &0

- O3+ 2o

- 03~ . 2%s

EViews7.0 z, Je slaeVU Sl slas] oo ¢ yhaall

ARCH e gl e 1(6) Jgiond)

ARCH Test:
F-statistic 2727267 ProbF(1,1492, 0,0000
Obs*R -squared 230,8877 Prob Chi-Square(1) 0,0000

EViews7.0 z, Je slaxe¥l ol shie] or 2 ezl

ARIMA(L,1,3)-GARCH(L,1) gised! ks Slos giss :(7) Jpbod

ARIMA1,1,3)-GARCH(,1,
S[PN] Veriance Equation
Jolnalt dad Z—stat Prob
C 0,0158881 9,247501 0,0000
ARCH(1, 0,052401 10,69343 0,0000
GARCH(1, 0,924291 154,7974 0,0000
Akaike 286644 .2
Schwarz 311506.2
Hannan-Quinn 295908.2
Durbin-Watson 1,862690
EViews7.0 zb, e sluasVl Sl slas] oo : yhaall
ARIMA(1,1,3)-GARCH(1,1)z3s5 & ARCH L) gl ew 1(8) Jgobndl
ARCH Test:
F-statistic 2,554969 ProbF(1,1492) 0,1101
Obs*R -squared 2,554020 Prob Chi-Square(1) 0,1100
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ARIMA(1,1,3)-EGARCH(1,1) g3sed! s oyl gl oo 1(9) et

ARIMA1,1,3)-EGARCH(,1,
ol Veriance Equation

Jolealt 4o 3 Z—stat Prob
C -0,078526 -14,64891 0,0000
QBS/RES/SQRT(GARCH-1)) | 0,093586 15,33115 0,0000
RES/SQRT(GARCH(-1)) -0,062746 -8,396693 0,0000
LOG (GARCH(-1y) 0,968711 276,2334 0,0000
Akaike 2298629
Schwarz 2327043
Hannan-Quinn 2309216
Durbin-Watson 1,887325

EVIiews7.0 z, Je slas VU ol slae] o jbaal)
ARIMA(1,1,3)-TGARCH(1,1) g3sedt pots oyt @it :(10) Jgutond!

ARIMA(1,1,3-EGARCH(1,1,

NP Veriance Equation
Jelaod! o Z—stat Prob
C -0,078526 -14,64891 0,0000
QBS/RES/SQRT(GARCH(-1) 0,093586 15,33115 0,0000
RES/SQRTGARCH(-1) -0,062746 -8,396693 0,0000
LOG (GARCH(-1y 0,968711 276,2334 0,0000
Akaike 2298629
Schwarz 2327043
Hannan-Quinn 2309216
Durbin—-Watson 1,887325

EVIiews7.0 z, Je slas VU ol sla] o jbaal)
C—’}N w’i )\9}?‘}1 CA\AJ\ o 15)\3-@5\ J;‘""i c?\::a o (11) dj.\’d\

GARCH(1,1) EGARCH(1,1) TGARCH(1,1)
Akaike .2286644 .2298629 .2283297
Schwarz 2311506 2327043 2311711
Hannan-Quinn .2295908 2309216 .2293884
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(ASD) abddiy (ST) Al Sty I Bl B S Jorad (1) JSCad

I i . ACF pour 51
1
Frr oo, ,, 1., i1l . N
s 0
" -0,5
or pour d_
| P — . ‘
0 2 4 6 8 10 12 14 16
| I I | | I [ IO I | tard
PACF pour 51
! T T +- I,QE/T“‘U,S
0,5
0
-0,5
" ‘ ‘ ‘
0 2 4 6 8 10 12 14 16
tard
GRETL 1.9 GAUJ;, k}.& slezeYL Ol=U) slas| o :)-L.MJ\
(ASL) ihkedd artall ay gt iyt puilss 2(2) JSKN
Series” DS1
= Sample 1 1497
SO0 Observations 1496
200 Mean -0.co8362
Median O_000000
Maximum 4_ 180000
30 Minimum -7 _.950000
Std. Dev. 0. 866278
p— Skewness -1.503826
5l Kurtosis 16 64167
100 - Jarque-Bera 12163 79
Probability 0_000000
o T T T T v 3 2 = T T
- —5 —a -2 [ 1] 2 -
EViews7.0 by e sbezeVU Ol slas] a0 gokaal)
T NOCIN] u’.’mb@\ 9 cr\:d\

163 o 21 sl andall A damald) Sleplall Ol (@olasVl oLl e (tlo g
228 o ¢ 2012153 axdll 0280 cOlos el i cliglasy ool bl slasY) Gl b daz
S5l o o 2015 iy rlye ol dnalo 0ol By bl A SV Bl 3 LS 3 (Bbike Olae
* Ruey S.Tsay, Analysis of financial Time Series, University of Chicago, Second Edition, 2005, p58.
““Robert Engel, The Use of ARCH/GARCH Models in Applied Econometrics, Journal of Economic
Perspective, Volume 15, Number 4, Fall 2001..
156022006 i)y #lps sols Bnslor (Bppin p pramrle By il (3 ool §al) kg Apsladl Auls el Slges
Goea (i) B ale JULY oL dagd) Ul Led GARCH(P,Q) s ARCH(D) 31 plisan) ssliall g slio il 0L an ~°
35 W 2013/114 sua
14 ) 2012/02 saxl aualas¥) labdly Bpasdl 8l (($330) 1) G 3 ol e JW ) g 12 3 rpgmdl e cOlb o
Pl 2l e dider allot QU1 Gl 3 Wlsll (5 B S 5L sy 3 5Ll ARCH £3U plasant ¢ sl ks dgy B Olaie ¢ poys Gk
2011/03 saadl 33 Wiz sitally 2olas¥) pslal) 2l colall Slalyilly Spmdd o 25 3l (I Olee G

-5

.. a0 . .. -9
(Bl qompe Jeelel 0dd gy QLB Olate e 3kS

bl cz-,L\ -10

B = ICHCpR WC R
plall S5 dmalo il AU Gy Glal S5k asd) GV a5 3 GARCH,ARCH 3l s 536 Juls sl s a5 712
2015/02 saxdl (05041 cipslaszly a)lsY!

- Ruey S.Tsay, Analysis of financial Time Series, University of Chicago, Second Edition, 2005, p124.
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