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a5 IS5 Law) Univariate Time Series saiall galal (e 0 Aluludl Jilas g 4l 4o
“Time Series Analysis: QUS ) saa 223 1Ll dyie HI Judlull Lgia 5 Adline OYlaa S
aial e dlas (a5 <Jenkins s Box <l e 1970 o= Forecasting and control”
el AL cablal 483l Jiadl o poba®Y) o dald) aa 5a€ J<0 de 3l Judladly
o) 8 Lgie 3alaiu ] ka3l Jad el yue 5 allall ol gl yui g
s zila el aad cpfiall) (e U alaia) cuds Al <Y aal) (e @il g ol
8 peiaclua g oY) 5 s sl dage Jagnst 52 lld & ol 5 Tk 53 5 s 3l Gaaan
bl Qs e 1) agd e LY il ) 58 3AS) 35 55 5e il il guda g g Jaydadil
AL () s Batmall A0S i) A dpmaa s Agas i) Allisa agus) (3 gus Cilad 3
ASlaall 8 agu) el ydigal dpie 3l Auludl Jidad) aind 0 3 (2003,aL811) caall) ol
ped) Jland el die ) Al Qs (GiSin (S 5 ngie aladiuly A0 gaaal) 4y 2l
2002 Oois ed G 1985 DI Led e 5l (g3 sndl g (3o (B Ay el plall
Dsall iy e Gabaly 73 s Jadl O ) JiSian (o 52 Apngie Gy Al ) il i
8 Aaans sa s o (s (AW A Al e (I sV 3 sal g agul) e alall
A )lEie z3lai Bae (g (e papdll Gl lial g juleesae e 2l HLiaY) Gl =3 salll
Gohll o delihal) Luasll SN Gsi 20134k 5 g sb) Sy il < ekl
aill g Adlall 2l (pay ABSa) 48 peal deddiival) Uadll Hulee o alaic V) A (e 5 A
2006 plal 4l 315 530 Gl all (3 g il dpualall
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Log Deferenced close
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Date: 04/16/17 Time: 08:43
Sample: 1 1495
Included observations: 1495

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob
| —— [ 1 0993 0993 1477.5 0.000
| co— | 4 2 0.986 -0.031 29346 0.000
| S— | ih 3 0979 0.013 43719 0.000
] S— | (] 4 0971 -0.034 57885 0.000
] S— | p 5 0.965 0035 7186.0 0.000
[ i 6 0.957 -0.035 8563.2 0.000
| i 7 0950 0.002 99206 0.000
] s— | i 8 0.943 0.028 11259. 0.000
] — | i 9 0.937 0.012 12581. 0.000
| so— 10 10 0.930 0.020 13885. 0.000
] S— i 11 0.924 -0.006 15173. 0.000
] So— | i 12 0.918 -0.022 16443. 0.000
] S— i 12 0.911 0.031 17698. 0.000
[ i 14 0.905 -0.002 18937. 0.000
| S | i 15 0.900 0.0223 20161. 0.000
] s— i 16 0.894 -0.011 21370. 0.000
] s | i 17 0.888 0.002 22565. 0.000
| i 18 0.882 0.002 23745. 0.000
| s— | i 19 0.876 -0.049 24909. 0.000
] s (] 20 0.869 -0.029 26056. 0.000

3 dsaall
2AE ) Sl Le el satd Hpnialy Sl linll iy oLl (0 Y 5 jiiene ALl Jnl
JR) il Lo e e J peanll il o3l Gl Gl 5 LS S0 ol Jand) L)
I Al o sl g o G (4) Jsaadls Db sl ey ULl ddaai g o sl yeday (2)
Gy alall slady) (o Jaa Dl G A gaall il 2 5l 313D dals ;Y1 1) ol )
Al b ol edas el I Lol Y1y 1A Lol Y1 iy g i) a5 ool
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Date: 04/17/17 Time: 08:40

Sample: 1 1495

Included observations: 1494

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| 1] 1 0.048 0.048 34075 0.065
([ i 2 -0.041 -0.044 59722 0.050
;] 1] 3 0.041 0.045 8.4942 0.037
i 4 4 -0.041 -0.047 10961 0.027
] i 5 0.047 0.055 14219 0.014
| 1| 6 0.006 -0.006 14.271 0.027
i i 7 -0.019 -0.010 14.796 0.039
i 4 8 -0.035 -0.041 16.680 0.034
i 4 9 -0.040 -0.032 19.032 0.025
i i 10 -0.014 -0.015 19330 0.036
i i 11 0.022 0.022 20.031 0.045
i i 12 -0.012 -0.015 20258 0.062
i 1| 13 -0.010 -0.005 20422 0.085
1| 1| 14 -0.006 -0.007 20.484 0.116
i | 15 -0.002 0.002 20490 0.154
i i) 16 -0.001 -0.007 20.491 0.199
i i 17 -0.018 -0.019 20961 0.228
] s} 18 0.065 0.066 27297 0074
] ] 19 0.041 0.034 29855 0.054
i i 20 -0.034 -0.031 31597 0.048

4 Jsall

(2) 08 Olag s p ad G4 ARMA(D,J,Q) zasall 3 (1S o daagie Cun g
AlC Lo dilise jlral af (an (5) Jsaadl ¢ ddlise julee lun &5 z3 503 JSI5 B

aalia g Gsm

Model Selection Criteria Table

Dependent Variable: DLOG({CLOSE?}

Date: 04/15/17 Time: 13:34

Sample: 1 1495

Included observations: 1484
Maodel LogL AlC* BIC HQ
(1.1) 4298 807291 -5.745562 -5731355 -5.740268
(2,13 4298 877143 5744317 -5.726558 -5.737700
(1,2) 4298 873825 -5744313 -5.726554 -5737696
(2.2} 4299 0080685 -5.743155 -5.721844 -5735214
(0.2) 4294 821621 -5.740230 -57268022 -5734936
(2.0) 4294 308157 -5.739543 -5725336 -5734249
(0,1) 4293 045878 -5.739192 5728537 -5.735222
(1.0) 4292 877842 -5.738967 -5728312 -5734997
(0,0) 4291 176221 -5.738028 -5.730925 -5.735382

5 Jdsaall

385 i)l ARMA (1,1) z3sall AIC dad J8 4l 3 Jlisall 23 saill Cilalea i 238
bl J8 (e zisall allae 85 o3 Zigaill HLdd) a2y ¢ AIC= -5.7455616 lae
o RliAT 73 saill llee aaea of a3 Maximum Likelihood abe Y s il 43

Folia) Jie alleall 4801 3 gas 5 <l JiaY) il LS 23 salll i lae jiuall

100



Lalall il o348 dloe
B3 ¢y iaws 395 ¢ Sl — a3l ALl Ealondl o 35 daSonn dy9 Esale Uomo
YoV @l (£) sasll = (Y)alswl!
ISSN 2518-6566 (Online) - ISSN 2518-6558 (Print) : ol ool ol

Coefficient Confidence Intervals
Date: 04/16/17 Time: 09:15
Sample: 1489 1495

Included observations: 7

90% ClI 95% ClI 99% ClI
Variable Coefficient Low High Low High Low High
5 -0.000171 -0.000822 0.000480 -0.001051  0.000710 -0.001787 0.001445
AR(1} -0.825425 -2.095841 0.444991 -2.543405 0.892555 -3.978524 2.327674
MA(1) -0.999993 -3737471 3737451 -505416.8 505414.8 -927616.8 927614.8
SIGMASQ 5.38E-07 -0.006205 0.006206 -0.008391 0.008393 -0.015402 0.015403
6J )J%J‘

A i) Sy ddari e e sl Aadis 0585 (o a3 sail) AaiDla (520 4d jral g
selian) dad o 7 ab ) Jsaal) (e Jas3U Cus Durbin-Watson ssbas) dad  aladiuly
At jo e AL G sing 138 52 (5 glast Ly

Dependent Variable: DLOG(CLOSE)}

Method: ARMA Maximum Likelihood (BFGS)

Date: 04/15/17 Time: 13:24

Sample: 2 1485

Included observations: 1494

Convergence achieved after 19 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000191 0.000367 -0.521968 0.6018
AR(1) -0.791170 0.066310 -11.93140 0.0000
MAC1) 0.853160 0.058204 14.41044 0.0000
SIGMASQ 0.000185 3.45E-06 53.71838 0.0000
R-squared 0.010188 Mean dependentvar -0.000192
Adjusted R-squared 0.008195 S.D. dependentvar 0.013693
S.E. of regression 0.013637 Akaike info criterion -5.749407
Sum squared resid 0.277079 Schwarz criterion -5.735192
Log likelihood 4298 807 Hannan-Quinn criter. 5744111
F-statistic 5.112209 Durbin-Watson stat 2.010149
Prob(F-statistic) 0.001605
Inverted AR Roots -.79
Inverted MA Roots -.85
7 Jsaal)

A e white noise Y al Gl gsaa Jiad 13 4 jeal 815l e cl jliial cy al LS
B sall sy @l (a LeS 3 jne B gl Al o JaaS | 31 5l ACF/PACF (3835 @
ol A el ) 5 1A Jals ¥ s gl g8 (8) Jsaadl Ll (3) Jsill &

4 sine dad A 22 53 Y il Lgia el 5
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Date: 04/16/17  Time: 09:25
Sample. 1 1495
Included observations: 1494
Autocarrelation FPartial Caorrelation AC PAC Q-Stat Prob
i ol 1 -0.005 -0.005 00409 0.840
ag " 2 0001 0001 00413 0980
W "|e 32 0.002 0008 01266 o0.988
W W 4 -0.014 -0.014 04050 0982
W 11 5 0024 0024 11,2725 0938
W W 6 0022 0022 20133 0.8918
a4 q 7 -0.0317 00317 35009 0835
W g 8 -0.022 .0.023 42338 0.835
q q 9 -0.047 -0.046 7.4902 0.686
" " 10 -0.006 -0.006 7. 5484 0673
11 1 11 0.018 0.014 7.8932 0.722
" o 12 -0.008 -0.006 7.9791 0787
i i 13 00132 0012 B8B.2340 0828
| | 14 -0.004 -0.002 8.25a45 0876
" " 15 -0.003 -0002 82724 0912
i i 16 0.000 -0.004 8.2724 0.940
W W 17 -0.017 -0.020 8.7051 0.949
] 1] 18 0060 0059 14 142 0,720
p h 19 0.042 0.044 16.824 0602
4 q4 20 -0.037 -0.036 18925 08527

8 Jsaall
S gl il - mdall 5l a3 AL oS 1Y) Led s 0
s Sl ) oty JSEI e (38 pall Jgaadl 85 ) sSAal aidll 5 (4) A8 JSG

500 - -
Serles: RESID
= Sample 1 1495
400 - Observations 1494
Mean -1.66e-05
300 - Median 0.000171
Maximum 0.001772
Minimum -0 083667
200 4 Std. Dev 0.013696
Skewness -0.153818
sl Kurtosis 9795304
Jarque-Bera 2880 433
0 ) = Probability 0.000000
o R i o St B8 O R B e B e e B e i e e

I
-0.076 -0.050 -0.025 0.000 0.025 0.050 0.075

4 Ji)
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ad an g Y adl A LlaY) ad st elianl) elia geall Alde Jici Slsdl Ja o
Jiah 8 sall 1A 4, gina il 555 aa 55 Y 4 Lagie eial 5 o8 LeS 5 A8 0 pom 2 JlA
Aaie V) (Says Jsia s aiDhe 23503 8 ARIMA(L,1,1) Jbidall 23 saill G S 55 Gaws e JS
oatill daf ol g anle
SN 5 il jaaad Y1 LR 3 saill ladil (e dad giall aill & 85 <7 <6 5 JSEY
Dl i (lans Jiay JS3 ST B8 e Jgan 25 5 ae el 5a¥) 5 (e s A 5 ) A
ol A8y e oSal paladll

80
Forecast FORECAST
Actual: CLOSE
80 -1 Forecast sampla 1 1495
Adjusted sample: 2 1496
70 - Included observations: 1494
Root Mean Squared Error 0 862844
. Mean Absolute Error 0 678282
Mean Abs Percent Error 0.899486
Thail Inequality Coafficient 0 006430
50 - Bias Proportion 0.000009
Variance Proportion 0.000141
40 Covariance Proportion 0 999866
e B = 4 M M gy e e g @R €4 M3 by g W W W Theil U2 Coefficient 0.999994
SESEE a%ggggiggggggs Symmetric MAPE 0 899027
_‘_,bwag.—,gg-’c-r-}g-.—:sia;_';a;.
FER-B8d¢drEzRzRrERRT L Z
—— FORECAST --—-- 225 E
5 il
0na e
Norecast: 'ORLE7DAYS
o33 e Actual. CLOSE
I A saeTMG Forecast sample 1489 1496
Pl el " “,"\\ 5 Included obsarvations: 7
- N b yd \ n Root Mean Squured Ercor 0 164088
o1 | Pt RS, F \ Moan Absolute Error 0166812
/_..-’ ’/ ' “ . "--.___— Maan Abs Parcant Error 0 246901
030 " W N ay Theil Inequality Cosficient 0 .001300
g e Hias Froportion 0.013908
CER At vt e Varnance Prapormion 0 000450
' "y e Covariance Froportion 0986642
eza Theil U2 Coefficient 0.996285
P e P : > s e S Symmetric MAPE 0 246931
o i cid i .:\‘{\ oot ¥ i
[ FOME FOAY Y ]
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Farecast FORET4

Actual: CLOSE
Forecastsample: 1482 14095
Included observations: 14

Root Mean Squared Error 0.330412
Mean Absaolute Error 0266824
Muan Abs Parcent Error 0421481
Theall Inequality Coafficiant 0.002661
Hilas Proportion 0.002569
Variance Proportion 0.000368
Covartance Proportion 0.887003
The!l U2 CoafMclient 1.0012823

Symmaeltric MAPY 0421040

7 Jsa

Forecast FORE31

Actual CLOSE

Forecast sample: 1465 1495

Included observations: 31

Root Mean Squared Error 0.346479

Mean Absolute Error 0290118

Maan Abs. Percent Error 0.458803

Thell Inequality Coefficlent  0.002740
Bias Proportion 0.000655
Variance Proportion 0.000003
Covariance Proportion 0.999342

Thetl U2 Coefficlent 1001484

Symmetric MAPE 0458706

8 Jsill
Gl e sl ¢ paill aall aals g saal) S B A sl JUAL 23 geill aadiul N
(9) Jsaadl 83 5 sSha ) cilnall il 483 jplee 2 s (Jyshll aall aal 5 e 5 Jas sial
Theil’s MAPE MAE | RMSE| 5l

Inequality
Coefficient

0.00130 | 0.37286 | 0.235293 | 0.240932 g sl
0.00266 | 0.497733 | 0.314671 | 0.366613 oo sl
0.00274 | 0.504455| 0.318911 | 0.377069 B

9 Jsaall

O i 138 5 ¢ AN il il o e 8 A aadll (2l jpleall o aes O a3l Cua

Ayl 3 i) 5l IS LS Jumdl 3

il 23
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Abstract
This study aims at finding the optimal model of the time series to predict the

share price in the Saudi stock market, so that investors can helped in making

their investment decisions.

The study explored and constructed a Box-Jenkins models for the auto-

Regressive Integrated Moving Average models (ARIMA) using historical
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data for the closing price of Al Rajhi Bank to find the most appropriate
model Of the Saudi stock market among the tested models.

After applying all the required tests and statistical tools according to the
BOX-Jenkins methodology, the study found that the most appropriate model
for the logarithmic data series is ARIMA (1,1,1). The results showed that
the accuracy of the prediction is good during, especially for short term and

decreases as the length of the period Predicted.
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