
�������	
 ���
�� 
� ������ ��� 	 ����� ���� ���� � �! ���"

�#��$% &'� �()$* 	

$+��
,- &���.)���� ���	
 ��
���� �������(1$�2) $��))�� ��
���� ���� ���� ���(1�'�() 3�	$� $+4�

)���� ���	
 ��
���� ��������(

5�678)�9
'� ��"$% :5';78)� 8��8) ��<� �:5	$= ��$�'�–?@.A.BA.CDE 

A comparative study of classical and artifitial 

intelligence methods in stock price index 

forecasting and hybrid modeling  

Adel Azar (Associate professor of Tarbiat Modares University), Amir 

Afsar (Academic member of Qom University), Parviz Ahmadi (Assistant 

professor of Tarbiat Modares University) 

)aazar@modares.ac.ir(بات نويسنده عهده دار مكات-1



.

�������	
 ���
�� 
� ������ ��� 	 ����� ���� ���� � �! ���"

�#��$% &'� �()$* 	

���� �� ���	
 ��
��� ����������� �
���� �� ���� ���� � !�" �� �#� #$�%��# &� ' #�$ �#� 

� ( � �) � ���
#� '��"*
� %)+���� 
" ,�� �%- �����.�� �/
. , �$� �� 0���%�
�� ���� 1
�� ,� 

�� )�
�+ 234 ��. ���	
 ��
��� �� %.�#64 , 78� �%)$%+
�+ 1
�� ,� � 9.
- ��:�� ��� ��

 � ,�� 1
�� ���
� �� � ( �� %+��" %#�
�+ ;#�4 ���	#
 ��
��#� ,#�< 0���%�
�� �) � .��� 2#6=


�&
��
�� ���-	>�� �
$ �?�  ��� @�( �� )�� ��
A��� 1
�� ,���%+���+ .( 
� 
�� � ,B��

 1��%� �7��">�� �
$ �
!��� ��B ��
#$ �!C-�C#�D �
#$ �!C#- ��C#�D ��
#B ��
#$����
��

+�EB�����FGC� �� � ( �) �� 9.
-  ( 1
�� ,� %+� ����+ �%.

� ���HG" ' �I�
)� ���J�K� �����- :� ( �) � � 9.
-  �� 
� 1
�� ,����!>�� �
#$ 

�?� @M(���D�)#�� >�$ ��!��O(�����" ��#! #C�.%#���%#��� ��#P)� '��� #��
���#!6�D 

>�� �
$ �?�  @C� �� �>�� �
$ �
�����$�
�+ ��6G" � �%+�� �ARIMA �D�)#�� >�$ ��

C� �� 
$ �!C- ��C�D �
$ �!C- ��C�D ��
B ��%- 1
Q+� �
)#� RS#� � ,#�� �1�#� ��#)7�

T��U���" V%� C���ARIMA 
$ �!C- ��C�D �
$ �!C- ��C�D ��
#B �#���� ���#�����#� 

,�� ��B�
.
�+ �HG" W � I �:+
 �4 ,3+X
+��"����" V%�  C��
#�" �#� ,C#3+ �>�� �
#$ >�#$ 

D�)����?� � @�"*
�,��.

�������� 
�:D�)�� >�$ �B �C�D �
$ �!C- �,� � 9.
- ��D�)�� �C�D �
$ �!C- ���


 �1
��� ( �) � 



A

.:��'�� 

��B�
 Y��/ ���4 �� ��
��� �
$���
� ���Z �� �7��� ���EB� ��7�
< �
���� 1��%� �7��" 
�

,�� .���� �� ���	
 ��
��� ����������� �
���� �� ���� �7�
< � !�" ����$�%�' �$ �� 

� &�� ( �) �1
�� ,� � '��"*
� %)+���� 
" ,�� �%- �����.�� �/
. , �$� �� 0���%�
�� ���� 

%)�
�+ 234 ��. ���	
 ��
��� �� �� ���
� .�� ��
 3� ���-	
 %+�� '  7" �
$%)���B ��>�� �
$ 

[. �����+ � C� �� 1
�� ���
� ���� �\ )\" � 6G" � ��EQ"K���B�
 �
\� �� = � ]�G�� ' :+
 � 

�� %+�- .��
�X �
$ ���� �
)C� �� �64 ��K� 
�-�� '���3$ ,H HT �� 1
�� ���
� �\ &
T �� �%)

 �K.� = ^�3 � ;� _
)��-X �,�� ��3��� �+��� � ��
���� ���
 � ����D �� �4 ,�� .�'����
)�

 1
�� ���� �� I �� Y
� ��" `
�"� ���� ��)� � 6G" � ��EQ" �
$��E�� �� 
�
\� �
 3� �\��

,��.%)+
�$ ��E�� �� ��
A��� �� ���B� W�
�+ � 6G" � ��EQ" �� �� �PT?� ��
� Y�
A" �'�� �� ��?D 

0�%� � ��
D 0���	
 ��
��� ���� ��
A��� 2�
)� 
�+X ��
�" �4 ,3+X �%)$� 0
�+ �4 ����� ��<�

�B�T ���Q" � �+�� ,3 + ��.

� �! "��#$� %�� ���� #� ���&��� �� '"(�)� *�� �� �#�� �� ����+� ,��$� ���� -�+� ���� ./ 

����#012 ���	+� "(�� 3456� �
 	+���3464 "� 7�2 �1�� #� ���&��� �� -�+� ���� ./ � �! 

8$� %�� #� �9�/	
 :�� ;� $ "� ��	2 ���1<� 8�� $ ;��=/ >��?� 8$� %�� /$ ;��=

"���� ���1<� 8������! .���� ./ � �! �A��$ %�� ���� .B! �� -�+� 3��! ���� 7���� 

���.



C

A:F��G% H��"�) 

%�+(�� *�	���� '%��<��� ��)�)C
 ��7�2 �1�� %�D� .D��C
 '�E1���<��� %�� 8$� '���&��� ���� 

F�����$–��� ���� ��� %�� .��C
 ��G ��H "� $ �
�I9�� $ F�����$�G�
� .'�(�D� ����DJ�� ��

 FG�� %�� 8$�–1�K1L ��M�DI� �� ��� %�� .��C
 %�	� �	�N�� �1O P���	Q� �� %#������� $ R

�1���7�2 �1�� '�� �G	! -�+� ���� '�� �G	! ��� 7�2 �1�� $ �D)� ��L$ 8�	Q $ "���#�	
 -=�� 

�&�G %�� 8$� '���Q�#�� .M�I� $ ����J�� ��)�&(� 8$� 	���� (�D�� "�!�� �� ���&��� *�	���� .

*�	
 �+� ���! 8$� *D�� #� ���&��� P��� ")��� "� ,�9I� '�	���G U�C� *�� .�(� �D� -�D�� *D�� ��

 ��� >��?� ."K9! 8$� �1��� '*��� %���	K�$� %���9<� $"K9! %�� �9D<� %#�DV W��D�� �� '

.M�I� >��?�7�2 �1�� $ �D�� "D�V	Q ��	� ���&��� ���� ���Q�#�� $ %��<��� '�(�� >��?� -��� �� $

C
 �� ��� ��! ��1��� PX "� >��?� ��)�) .%�D� 8$� *�� "I��)� �� %��A�� ��)�)C
 7�D2 �D1�� 

��� ��! Y	Z� ."K9! %�� 8$� *�� ��I��)� *�� '	� � "�� �� [�\�<  %�D� �9D<� '"K9D! %�D�

 �9<� %#�V FG�� �� $ �E1� ��<��� %�� 8$� $]1LB��� "�V	Q -�E�� $ ��! Y	Z� R1�.

0
2000
4000
6000
8000

10000
12000
14000
16000

1

20
1

40
1

60
1

80
1

10
01

12
01

I��J

�
 �
!

)
'�
�

.B!3:-�+� ���� ./ � �! �A��$ %�� ����



K

'����� *�� �� ��I��)� "1��# �� %��A�� ��)�)C
8$� %�� 7�2 �1�� 	D� �M���DG �D��	� $

��� "�V	Q ���\ �Z  %�����A� "� ��1��� �� �+(�� #� -��G .�D9�G	
 �	DK�$� "1��# ��)P��D1� "D�

 ���L �	K�$� (��� ��! -�E�� %��A�� ��)�)C
 R�� .��)�)C
7�2 �1�� _
 ���\ "� �9�G	
 �� '%��

 ���	G�� ��G 	�K1�$ $ FK ]3[�! Y	Z� %�L ���\ "� .�+�X ���D� �� ��	�DIQ `D�)C
 aD� ��

 %�� 8$� b�G	
7�2 �1�� ��� ��� �� $ P$#�� *�
���� "G �1�V��%�Z  P�R�� '7�2 �1�� "� �9I� �� 

8$� 	��� ��7��G ���I� �� ��� ."1��# �� ��	V� *�� ��G7�2 �1�� %��D<��� ���D�# %	� %�� ���� 

�1������ ���� ��� �(� �� ��(�
.

c�$	�I��X $ �2=G ]d[W��D�� bD�G	
 bD��1� 8$� P��D1� "D� �� ��D��� 	� �1�9� ���!

7�2 �1�� ����� ���� ��	� "L�
 ���� ."� e��	� %�� .��C
 ���� �� $���D(X $ ������ '�9�G	
 �	K�$� 

]4[%�� 8$� b�G	
 7�2 �1���9<� %�� "K9! $ �M��� %#������� ���	� ��G "� 	
��K� �� �� .��

8$� '.��C
 *��7�2 �1�� ARIMA�1� "� ��� ��! f�C( �9<� "K9! %�$�$ P�.

"�D�Q -�E�� a���g �����
(� "���$ "� �9<� %�� "K9! %��hQ P#$ '�9�G	
 �	K�$� a� ��

 ��� ��! ��	� -�� ��	9�� 8$� P��1� "� PX #� $]i[.%���	K�$� .��C
 $ ���	� �� �DK� '�9�G	
 

j %�� 8$� #��8$� '"�V� ��G "� b(»�	9  %�� ��I��«���!�� .%�D� ��I�� �� �	9  %�� ��I��

 8$� 'b��1� 7��� ��
��2 ��m1
 �� '7��� 	� �1�9�7�2 �1�� ��	� ���&��� ���� �� b��1� ���1�� .��

�	�2 $ ����V �)�)C
 ��G ]n[>��?� %�� 8$�7�2 �1�� �C
 �D1��� ''#	D�1�$ '�D(�� '���D� .D�

ANN $ARIMA 	
��K� �� �Z  %�����A� "� "L�
 �� $ ��! "I��)� 	
��K� �� '��$� %�� .��C
 $

��� ��! b�G	
 .�2=G $ c�$	�I��X ]o[�	9  %�� ��I�� .��C
 *��� #� )7��� 	� �1�9�(%�	D� '

� *�� b��1� p�?��� $ b�G	
 %�� 8$7�2 �1�������� ���&��� '.



B

"�V	Q ���\ %�� 7�$q2 	����'r�<  �� 7�2 �1�� %�D� "D&(s� ���D� �� �9�G	
 %�� 

�1��� P=G ��<���GNP <��� �!� '��� ���� -��
 t	� $ %�� .��!�	G ]5[$	�K��� $ #���V ]6[�� 

��� ��	G ���!� 0���� *�� "� ��  ��)�)C
 ."DG �D�� *�� ��1�� P��� ��)�)C
 *�� 0����8$� %�D� 

%�	V7�2 �1�� �� "Dmu=� .D��� 7��G bL�� 	�vw
 *�� $ ����h
� 	�vw
 	
��K� 	� �1���
 %�DZ 

7�2 �1�� �! ����  .�G$#�G ]x[��(� $]3y[%	�Q��G "� "1��# ��8$� %�� 7�2 �1�� zDu�9� �� 

#� ���&��� �� 'P=G ��<���8$� %�� $ �E1���<��� 8$� %����� #� ���&��� �� �9�G	
 $ �DA��$ %�� �

��� ��	G "���� �E���� 	
��K� �� �+�X "I��)�.c��g ]33[(���/	
 �9���� �PX �� "D/ �D�� ���� "

8$�ARIMA �� "B9! $%9<� �/	
 �� �� �� ���� ����� b.���# bL� $ �{X]3d[�D�(�D� R�

/	
 �+L��� 8$� b%�=/ ��� "B9! $ ;%9<� ���� �L$	  "/ ��� ���� "�:�� /	
�9��9I� 

���
 "���� 8$� %��� ���� 	�+� �	&1� .�D2%D( $�*]34[8$� $�ARIMA 8$� P��D1� "D� 

Z �$Support Vector Mechinej 8$� P��1� "� �Z 	�/	
 �D� �� �� D���D� $ ���D�� b�

� 7��/��Z  P�R%/	
 :�� �9���� ��! .

C:�J��L'� 
�� ���"���� � �! 

%�	�7�2 �1�� � �! -�+� ����8$� %�� "� "� '��/ %�1� ��I)
 ;� �� "/ ���� ��L$ �&��?� 

"���8$� %��%�1� ��I)
 �9�/	
 $ ���1<� 8�� ';��=/ �����! ..��C
 �� *��	��1�7�2 �1�� 

��� "�V	Q ��	� ���	� ���� ����1� "� '-�+� ���� � �!:

����1�3:7�2 �1�� �� -�+� ���� � �! �	B�$� 8$� �%�;��=/ 

����1�d:7�2 �1�� �� -�+� ���� � �! �	B�$� 8$� %�����1<� 8�� 

����1�4:7�2 �1�� �� -�+� ���� � �! �	B�$� 8$� %���9�/	
 



M

��
���N:
�� ���" �$P�	
 �" ���� ���� � �! �	
 �������� 


�� ���" �	
 J) 5��Q+�) �"���
)�R��8 �J�� 

"�I� .��! 8$� *��7�2 �1����� 	�# %�� :�� �� :

SL) :$" �J�� 5
)���)5��� I	:

|�C<
 b�	J a� �� 8$� *��α%���Z  ��11G����� "G 7�2 �1�� -�DE�� �� ��D  ��$X	D� '��� 

�� ��� .%#������� b�	J '8$� *�� .��C
 ��}/�=α*�	D�+� f�DC( $ �DZ  $ �AD� `�	H #� $

� ���X ��� "� ���Z  �$hE� W��E� ���)���.

T:�L�� �J��
)��� :

|�C<
 %#������� b�	J '8$� *�� ��α��$� b�	J R�� $β"9��C� R�������	Q .	D� "9D��C�

���Z  $ �A� "� ��1��� �� 8$� $� .8$� *�� ���/�=α$�/�=β��� ���X ��� "�.

U:��� 
)�V  '8	
 �" �!
�Q� �J��:

%��	�����2 '8$� *�� ���=α$�/�=γ����� �� b��1�� bM�	J *�	�+ ���D�� ���D� .8$� *D�� ��

>�	A
 �Z  ���
 a� ���� 	� %�	�����!.

�:���)����8 '8	
 �" �!
�Q� �J��
:

0���� '8$� *�� ��7�2 �1�� �� �� ��  %�Z  P�R�� *�	�+� �=α$�/�=γ���� %�	� �D� ���� P�D��

��� .��� �M��� '8$� *�� �� ���� 	� ��$�.



D

W� :���))$�� '8	
 �" �!
�Q� �J��
:

b�	J "� '8$� *�� ��α'β$ 'φf�C( ��'8$� *�� �� ���X ��� "� %�Z  P�R�� *�	�+� '���!

 b��	J #� ���&��� "E��� ���=α'�=γ$�/�=φ�+D!$� *�� �� b��	J *�� �� ���$ �� ���� ���� 

��� ����� .���u "� '�Z  ���$hE� W��E�.

��8$� %�� *D�� $ �	D�Q �D�� ���\ %���X %�1� :�� ��G ��H "� '��! P��� %#������� 

���� �� �1� 7�2 %�
(� %��Q#�� 	m� "Z)� #� �($ ����+!$� *�� >AJ "Z)� a� ��"D� �+D!$� *��

 P��1�8$� %�� �9��1� �����! ���$ ���&��� ���� �1���
.$�L �� �+!$� *�� �	B��� ����#�� 0���� :

���� ��! "���� .


�� ���"'8	
 X�<G% �	
 J) 5��Q+�) �" 


 ��C��$� .����� ���� 8#�	� ��C� '%	�%���# ���	� "L�
 ���� ���	�Q .%����$� '"A(�Z� *�� ��

 �DZ  ��$� .��! >��?�(Linear Trend) ������D
( �D�$� '(Logarithmic Trend) �D�$� '

��KA�(Inverse Trend)�� ��$� '-$� "L(Quadratic Trend) -�D� "L�� ��$� '(Cubic 

Trend) ����D
 �D�$� '(Power Trend) �D9�G	
 �D�$� '(Compound Trend) �D�$� '(S-

Curve Trend) a��IE( ��$� '(Logistic Trend) �D!� ��$� '(Growth Trend) �D�$� $

�M���(Exponntial Trend)��� "�V	Q ��	� ���	� ���� $� "L�
 �� ���D)� "R2$MSE *�D� #�

 ',�V %����$� *�	�+��X��� ��! p�?��� �+.#� �1
��9� b?�1� %����$� :��$� �D�$� '����� ��$� '�!�

 ��$� '-�� "L�� ��$� '������
(-$� "L�� ��$� '�9�/	
 .

1 - Trend Analysis 



E


�� ���" Y4�" �	
 J) 5��Q+�) �" –3��;�Z 

0�)B �� @ a $ %�
-� ( �) ���%+� �� ��
�X V%� �ARIMA1%)-
� �%�+ FG� .>�� '��

� ��
���. 
� �%- I A6" _�G�� ' :+
 � ��:&� @� 0%+���� �� ,3"�
CD����� �D��Q� �� 
$�

,�� �U�- �8
�� ��:&� 0���X ,�%� .V%� @�ARIMA���� bE< �� :c(�� ��
���.d(

� �e�
S!� ' :+
 �f(_�G�� ' :+
 � .��
 )� V%� 0
��.
�ARIMA �6T�� �
�e �� ����� 

�� %)"�
CD �T��� '�� �,�� :c(�V%� ��
�
)-� � <�"d(�����
( ' ��"f(,B
� �� � 9 ��"

 V%�g(�% �
"� ( �) �0��� �HK)� �.

V%� ��ARIMA � ��
� ��. �C"�� �I HG" '�� �� �%- �T��U (p) ����� �c�C"�� �

V%� _�G�� ' :+
 �(q) ����� c"�� �V%� �68
A" �C(d) ����� c��%-
�)ARIMA(1,1,1) .( ����

 ���� ���
H� ��
� �� ,C3+ �P+ ���� �<��. � �C�
G� ���
H� '�� 
� I HG" �
$p�d�q�3�
H� 

,�� �%- .,�� ���
H� ��
� �� ,C3+ ���
H� '�� , G<�� �:+
 � W�
�+ .����#�� %�����A� 	���)�

 �� 8$� *�� %�	� �	B��� :$�L3��� ��! "���� .

��
���[:
�� ���" �" ���� ���� � �! �$P�	
 �	
 ��������� ��� 

%�	�7�2 �1�� #� ���&��� �� -�+� ���� � �! 8$� %�� %�D� "B9D! 8$� $� #� '���1D<� 8�� 

��� "�IL �	+� %#�V �9<� %�� "B9! $ ���1<� �9<�.N�� ��� 	%.)�I� 7�2 �1�� #� �1
��9� :t	� 

� '#����9I� '�&� ��P/E�� � �! $ -��
 '����9� �Eu '%��<��� %(CPI, PPI, …)v�
 "/ �	

N������
 #� #�� t	� 	�N�� ���	%� ,�V ���� ���� 	�� .���� >����#( �� �C� 
#$ �
#$ �!C#- �6 #���

 ���� ��C�D �
$ �!C- � ��
B �C�D 
$0��" 
" %+�- ��
� V
��+ %�
�� ( �) � �"*
� ��� .'����
)�

1
Q+� �\C- �� ����� �
$ ���� ��� �� �6�%C"������ �4 ��- 
$�6/
B ��[L, H]%+� 
 ���� .'#��

� 
� �
4 �K��� �� ��
A����`1
Q+� ���-�]3i[:

1 - Autoregressive-Integrated Moving Average 
2 - AutoRegressive 



@

( ) NiLLH
XX
XXX i

n ,...,2,1,
minmax

min =+−×
−
−=

�K��� '�� ��iX� �\C- ����� �7��� ��%H� nX,�� 0X 
� �Z
)�� �%- V
��+ ��%H� .minmax , XX

�) � � � �) �4 ���
H� 2 "�" ��iX
$%)�3$.���� I HG" '�� �� 
$�6/
B ��]c�ic[��
� V
��+ 

%+� �%- .%#�I(�� ',�V 8$� $� "����� F��7�2 �1����� ��! -�E�� :

SL) (
������ �#�� ��� �P#! �	 

���DA
 ��	��N
 �� $ "�V	Q ��	� P��#X ���� >��?� %�+(�� '�9<� "B9! b��1� %g�(�2�
 *��A
 ��

 ��\� :�� '�� "�� ���A
 $ P�+12 "�� %�+�$	�7�2 �1�� ���	Q p�?��� ."�� ���A
 ��`D�)C
 *�� ��4

"��]3,dy,4y[�� �!�� .�	�%� ���
 p�?��� �"������D���
 >D��?� W���� ''%��M��
�D� ���D
 �D1���

 $ '���! ��11G�$�C� '�Z  '%��M��
�� ������
( '%��M��
�� �(�(R� ���q��
 ... ��	� ���&��� ����

 "B9! $ "�V	Q #��������� ��! �	B��� .�D��q��
 ���D
 '���D�� "D�� %�	� ��! ���	� ���
 *�	�+�

 %��M��
�� �(�(R���� �!�� /"���w
 �� b�Z� *�� R�� "���� ��)�)C
 �� ����� ]3n[.���
 *�� "G ��

 .B!d��� ��! ���� P��� '����� ����� #� ��	� $ ���� ��R� ��! �u�	H "K9! "G %����� ��

 '��� ����� 	� �� ���&��� ��!]3o[.#�� :�AV ���
)��11/ ��L (R�� ��D! "D�V	Q 	Dm��� �Z  ���


���.

1 - Hyperbolic tangent sigmoid function 

.B!d:%��M��
�� �(�(R� ���q��
 ���




.?

�%	�Q��D� %�	� $ ��� �Z  ������ F2 �����
(� '`�)C
 *�� �� ��! ���&��� %	�Q��� �����
(

 ���E
�� %�Z  ������ F2 �����
(� #� 	�A�	����� ��! ���&��� .8$� *D�� �� RD�� �D���	B
 ���A


4yyy ��	B
���!��.

T(�J�2 �#�� ��� �P#! �	
 

���&��� PX #� �� "G %��<)� %�	� ���1<� �9<� %�� "K9! '��G ��Z����� ����D� ������
 '��1G

 ����� �� �)Z1� ����# �� :�� a� "A��
 .-�Dj�� �	���DG %�	D� %#�DV %#�DI(�� '	D
�� �	DH #�

 	E
 #� %	�Q��� �+L %�	K�$� a� �1�#��� '�$�&�� %��	�N�� #� �����<
����)�D�L %�D� ����

 ��! %�$X (��� .���&�D�� %�	���DG %�� "1��# #� %���I� �� %#�V :�� $ ���1<� �9<� %� "K9!

 �1�I� �9��A� $ *��C� %���� �+�X -��G 	� $ ��� ��! .'��Q��� $� *�� R��X ��)V�� b�G	
 '*��	��1�

��� "�V	Q ��	� �
X ��A(�Z� W�J�� '%#�V $ ���1<� �9<� %�� "K9! %#�I(��.

�	H �� ��D  7�D2 "�� �1O �9<� "B9! #� %#�V �9<� %�� "B9! :�� �u(MFNN) �D� 

%�$�$ ���D
 �D� �1Q�� %#�V ���1��� ��I�� $ �Z  ������ F2 %	�Q��� �����
(�"���D
 $� �$�D&


��M��
�� "�D��	Q ���&�D�� �	DC�� *�
���� ���
 #� P���� %#�V 	�j %�	� $ �Z  �L$	  ���
 $.

��I�� �u�	H %�	� "�� ���A
 -$��� 	��N
 `�	H #� '%#�V �9<� "B9! "1�+� ��"�� %�� P$	� ���A
 $

�D���
 -$��D� 	D��N
 `�	H #� $ �V	Q ��	� ���	� ���� �9<� "B9! b��1� %g�(�2�
 'P�+12 %��

 �! �u�	H %#�V ���1��� ��
��2 b��1� ��I�� '����� ����
 ���A
 $ >��?� ����� .�D���
 ���DA


 ����� '`�)C
 *�� �� ��! ���&���3yy���
 ��#� %�$�$ ���D
 %�	D� '�! ���!� "/ ��Z���� $ �!��
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A comparative study of classical and artifitial 

intelligence methods in stock price index 

forecasting and hybrid modeling  

Abstract 

Today, stock investment has become an important means of national finance. 

Apparently, it is significant for investors to estimate the stock price and select the 

trading chance accurately in advance, which will bring high return to stockholders. In 

the past long-term trading process, many technical analysis methods for stock market 

were put forward. However, stock market is a nonlinear system in fact due to the 

political, economical and psychological impact factors. Thus, it is difficult for us to use 

traditional analysis tools to make stock transaction decision accurately. With developing 

of nonlinear methods such as neural networks and fuzzy neural networks, we can use 

these methods for stock price forecasting. 

 In this research, we presented three scenarios: 1) stock price forecasting with 

classical methods approach, 2) stock price forecasting with artificial intelligence 

methods approach, and 3) stock price forecasting with hybrid model. Therefore, first, 

we designed classical models such as exponential smoothing, trend analysis, and 

ARIMA, then we designed artificial intelligent models such as neural networks and 

fuzzy neural networks, next the third scenario, hybrid model, has presented. Finally the 

scenarios have been measured. The experimental result shows that the hybrid model 

have more accuracy than classical or artificial intelligent models and have such 

properties as fast convergence, high precision and strong function approximation ability 

and is suitable for real stock price forecasting. 

 

Keywords: neural networks, fuzzy neural networks, forecasting, stock price, hybrid 

model. 


