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Abstract: 
This study aimed at presenting a proposed method for constructing a hybrid model between 
artificial neural networks and ARIMA-ARCH models. In order to improve the ability to predict 
the direction of the movement of the financial market index, by applying it to DSE index, 
and to achieve the research goal, a set of common hybridization methods have been applied 
and compared with the proposed method, the forecast periods were divided into two periods, 
from (19/08/2019 to 19/09/2019) and (from 19/09/2019 to 21/10/2019) and calculating 
the trend-fit ratio and RMSE for the two periods. The most important results reached are; 
the proposed method was the most appropriate to predict the movement of the DSE index 
movement. As this method does not depend on calculating the merging weights on model 
errors in the estimation stage, but on the ability of the models to simulate the direction of 
movement of the DSE Index series, which gives a greater ability to improve the predictability 
of the DSE index directions' during the two forecasted periods when compared to other 
hybridization methods. 
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 Function: Logistic sigmoid; Definition:  ; Range: ( 0 , +1). 

 Function: Hyperbolic tangent ; Definition:  ; Range: (-1 , +1). 
 Function: Exponential ; Definition:  ; Range: (0 ,  
 Function: Sine ; Definition: sin(x) ; Range: ( 0 , +1). 
 Function: Step ; Definition: (0 : x < 0) , (1 : x  0 ); Range: ( 0 , +1). 
 Function: Ramp ; Definition: (-1: x  -1) , (+1: x  1) , (x: -1< x <+1) ; Range: (-1 , +1). 

Logistic sigmoid,



0220-4No. 3vol.  University Journal of Hama

 

Exponential0 ,  
3.332 [22]

feedback

3.33.3
[24]<<
<<<<

<<generalization

[18]
34

,, t=1,2 ty
exponential smoothingARIMA

 [12]

ARIMA

4[29]
 



0220-4No. 3vol.  University Journal of Hama

 

 Zhang, G[30]ARIMA
ARIMA

ARIMA
ARIMA

ARIMA
Zhang, Gadditive hybrid ARIMA-ANN

ARIMAEXPARCH

][17

100%

[17]
 

Wt
 Timmermann

 [27]
Al-hnaity, B., & Abbod, M.) [6]

 [26]
 Fitness Function 
  
  
 SelectionParents Chromosomes

 
 CrossoverOffspring 
 Mutation

 
 Replacement. 
 Test 



0220-4No. 3vol.  University Journal of Hama

 

 Stopping Creteria

. 
35

ARIMA- ARCH

351
ARIMA- ARCH  

1/1/201818/8/2019ARIMA- ARCH

352ARCH-ARIMA
3521

Augmented Dickey-Fuller Test
SICSchwarz Information Criterion [23]

AIC[5]SIC
AICAIC[28]

unit root test

EViews.9

ARIMA
3522p, q



0220-4No. 3vol.  University Journal of Hama

 

2

EViews.9
2

ARIMA (1.1,1)
ARIMA

3ARIMA

EViews.9
3ARIMA (1,1,1)

ARIMA (1,1,1)
4ARIMA (1,1,1)

 
EViews.9

ARIMA (1,1,1)
ARCHARIMA (1.1.1)ARCH (1)

ARCH (2)5



0220-4No. 3vol.  University Journal of Hama

 

5ARCH (2) -ARCH (1)

EViews.9
5ARCH (1)

ARCH (2)
ARCH (2)

353
3531

ARIMA- ARCH

Hyperbolic tangent: 
Linear
Matlab

Epoch 1000

 



0220-4No. 3vol.  University Journal of Hama

 

3532

40
4028

t+1y
Microsoft ExcelMatlab

40
348

net (lag40)

 
net (lag40)Matlab2017

 

2net (lag40)Matlab2017
TargetOutput

0.99661

72.62%
ARIMA-ARCH63.96RMSE16.7

ARIMA-ARCH31.81ARIMA-ARCH



0220-4No. 3vol.  University Journal of Hama

 

354
ARIMA-ARCH1/1/201818/8/2019

-ARIMA
ARCH

6 

 
EXCELData Analysis 

ARIMA:ANN-hybrid ARIMA eadditiv
ARIMA

Zhang, G[29]
2

 
2net (error- lag2)Matlab 2017

ARIMA (1.1.1)
10

 Hyperbolic tangent: 

ARIMA-ARCH
 

YHybrid = (50%)*Ynet+ (50%)*YARCH  

Function Fitness
RMSEARIMA-

ARCH
RMSEStopping 



0220-4No. 3vol.  University Journal of Hama

 

Creteria1000GA 
Optimization for EXCEL 

YHybrid = (106.993%)*Ynet + (-6.997 %)*YARCH  

ARIMA-ARCH

RMSE

 

In
Compatibility ratioI

ARCH
YHybrid = (53.277%)*Ynet + (46.723%)*YARCH 5) 

7
1/1/201818/8/2019



0220-4No. 3vol.  University Journal of Hama

 

ExcelEviewsMatlab
GA(ANN-ARCH)regression(ANN-ARCH)

RMSE
RMSE16.7116.61

ARCH
RMSE

355
19/08/201919/09/2019

21/10/2019RMSE
8

819/8/201921/10/2019 

ExcelEviewsMatlab



0220-4No. 3vol.  University Journal of Hama

 

8
 ARIMA-ARCH

RMSEANN

47.83%
ARCH

78.26%
ARIMA-ARCHRMSE

ARIMA-ARCH

 
 ARIMA-ARCH

RMSE76.19%
66.67%

ARIMA-ARCH
 

 Hyperbolic tangent: 

ARIMA-ARCH
ARIMA-ARCH

3

3
 

regression(ANN,ARCH)GA (ARCH;ANN)



0220-4No. 3vol.  University Journal of Hama

 

RMSE

ARIMA-ARCHadditive hybrid ARIMA-ANN
ARIMA-ARCH

76.19%68.18%
regression(ANN,ARCH)GA (ARCH;ANN) 

 

65.22%60.87%

99.6458.47
RMSE

 
ARIMA-ARCH

76.19%

ARIMA-ARCH

ARIMA-ARCH

ARIMA-ARCH
107%-7%ARIMA-ARCH

ARIMA-ARCH
47.83%

66.67%



0220-4No. 3vol.  University Journal of Hama

 

regression(ANN,ARCH)GA (ARCH;ANN)

4
 ARIMA-ARCH

 
 

107%-7%ARIMA-ARCH

 

 
 6

7
 

1 

 
2 

34359-380 
3 

ARIMA-GARCH" 



0220-4No. 3vol.  University Journal of Hama

 

4 

 

5. Akaike, H. (1974), "A new look at the statistical model identification",  Transactions 
on Automatic Control, 19 (6): 716 723. 

6. Al-hnaity, B., & Abbod, M
, Springer International Publishing 

Switzerland,  pp. 19-41. 
7. Bollerslev. T. (1986) "Generalized Autoregressive Conditional Heteroskedasticity", 

 Volume 31, pp. 307-326. 
8. Box, G. E. P. & Jenkins, G. M. & Reinsel, G.C. & Ljung, G.M. (2016), Time Series 

Analysis Forecasting and Control , Fifth Edition, John Wiley & Sons, Inc., Hoboken, 
New Jersey. pp: 52-53. 

9. Box, G. E. P. & Jenkins, G. M. (1976), Time Series Analysis Forecasting and 
Control , Revised Edition., Holden-Day, California 

10. Box, G. E. P. & Jenkins, G. M.& Reinsel, G.C. (1994), "Time Series Analysis 
Forecasting and Control", Third Edition., Prentice-Hall, Inc., New jersey. 

11. Cain. G., (2017).,  , Nova Science 
Publishers, New York, USA, p.6. 

12. DOUGLAS ,C., CHERYL,L., INTRODUCTION TO TIME SERIES 
, Second Edition, Published by John Wiley & Sons, 

Inc., Hoboken, New Jersey, p:518. 
13. Engle, R., (1982),"Autoregressive Conditional Heteroscedasticity with Estimates of the 

Variance of United Kingdom Inflation", , vol. 50. No. 1, pp. 987 1007. 
14. Gujarati, D., (2004), h Edition, The McGraw Hill, p.817. 
15. Gujarati, D., Porter, D., (2009), "BASIC ECONOMETRICS" 5th Ed, McGraw-Hill/Irwin, 

New York, and PP: 791-796. 
16. Guresen E, Kayakutlu G, Daim TU. ( ). "Using artificial neural network models in 

stock market index prediction". 
; 38(8). pp: 10389 10397. 

17. Hyndman R., Athanasopoulos G., (2018), " Forecasting: Principles and Practice ", 
textbook, two ND Edition, Published by AMAZON, p: 15. 



0220-4No. 3vol.  University Journal of Hama

 

18. Khairalla, X. N. M., & AL-Jallad, N. T. (2017). Hybrid Forecasting Scheme for Financial 
Time-Series Data using Neural Network and Statistical Methods. 

, . 
19. 

, Vol. 8, Iss. 1, pp. 3-22. 
20. l Preprocessing and Control of Reactive Walking 

Machines-Towards Versatile Artificial Perception Action Systems", 
, New York, p. 35. 

21. Nashat T AL-Jallad, XU-Ning, Mergani Khairalla, (2017), Hybrid Forecasting Scheme 
for Financial Time Series Data using Neural Network and Statistical Methods , 

,
, pp:319-327. 

22. An Introduction to Neural Network Methods 
for Differential Equations -19. 

23. Intelligent Systems -Fusion, Tracking and Control
Studies Press LTD, Baldock, Hertfordshire, England, and pp: 41-42. 

24. Schwarz, Gideon E. (1978), "Estimating the dimension of a model", Annals of 
Statistics, 6 (2): 461 464. 

25. Artificial Neural Network Modelling
Springer International Publishing, Switzerland, P: 8. 

26. Silva, I., Liboni, L., Spatti, N., Alves, S., Flau Artificial Neural Networks 
A Practical Course  

27. 
, vol.2, no.4, 2012. 

28. Timmermann, A. (2006). . Handbook of economic 
forecasting, , 135-196. 

29. Wit, Ernst; Edwin van den Heuvel; Jan-Willem Romeyn (2012)."All models are wrong...': 
an introduction to model uncertainty". . 66 (3): 217 236. 

30. Zhang, G. P. (2003). Time series forecasting using a hybrid ARIMA and neural network 
model. , , 159-175. 

 
 

31. www.dse.sy 


