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 +��4 �%.,��� ��A ��,�, 0DX ��D�3�� # 6B�� S�X �� =
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�� $�3� ,� �P��� ��, ��  B!  ��/%�, ��A B��8�HB7� .

 6�� ', 0�, -�3� 54! ��, �� �A ��b���7 �,�  �,'�� 0��1 6�7

�� o,��%�, ��4��4� 5���� 6�7 -.�! =���B���C . ��Y�� �� Wp�

 �� #  B!  ��/%�, �F%&2�7 (�P��8 ', ���D� 6�7 -.�! o,��%�,

 �42! T��� ��� 0��1 =���D� 6�7 -.�! ��, ',  ��/%�, �� 0��D�

 �� ���� +�����C . +�� �7 q�:�� �� ��,�, ��

��!.  

  

3�� M#� ��A B��8�H0DX 6��D� � ��� 0��1 ���� +�  

  

=�����* 9�>?* ��� K3�#  

��H 5���� �� ��4��4� 5���� +�� 6,�� �!#�  5���� # ����

0�, �,'�� �%!NC 0�U:# �UP�b� r��` ', �7 . ', 5���� ��, ��

$���� # ,���s� ����� r��` 0��1 6�7  # E��U� ��< # �7 �:��

0��1 0�U:# $,�� +�� ,�  B��8 �� �7 ��A ���� . M#� ��,

 �X��. 6�7'�, �,'�� �� ������)FOREX( 6�7�,'�� = �,�#, v���

 =0/� 6�7�,'��E`  �F�� #$,�C ,(�H �D�  ��%&C �����A  6,

 ',B�, ,� �,��D� �,�#, ��,a M'�, ��4��4� $,�F�����  6��C

 ������! 6,�� �F�� 6�7�,(�, # �7�,���� ', w�� �� =B��A

�� �A ���7�FP, +�� ,� �D� ��8 0�P�UH B�,��   �D� =B��A ����

[ . �#BX)1 ( ���� ��4��4� 5���� 6�7 -.�!

�� $��� g���� �� ,� �P��� ��, ��  ��/%�,B�A.  
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 �2
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-.�! ',  ��/%�, ��D�3�� =6��
%1, 6�7�,'��  �,� 5���� �� �A ���7
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 ',  ��/%�, �� ="�D� �,'�� $�V�7 ���7�,'�� �� 0�, �P�< �� ��,

0��1 $��'8 �� =��4��4� 5����  ,� 0��1 =Z��2� ��< # �%!NC 6�7

5���� ��, v��  # �,���� ',  ��/%�, �� �7

 6�7B�#� ���C ��B� �� 0�, (A��%� ��B�7 # �:��� 6�7

B��8 0�B� z�(� # ]f�A .-.�! 5���� ��, "���, 6,�� 6�7

��  ��/%�, {��%� ��F���� $�V�7 �/�%��B��!. ���V�7  �� �Y�
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$���� # ,���s� ����� r��`

�:��� # �� 0��1 0�U:# $,��

 �X��. 6�7'�, �,'�� �� ������

�,��D�=  =0/� 6�7�,'��

��,� . ',B�, ,� �,��D� �,�#, ��,a M'�, ��4��4� $,�F�����

���  ������! 6,�� �F�� 6�7�,(�, # �7�,���� ', w�� �� =B��A

�� �A ���7�FP,

�� �X B��]15[

�� $��� g���� �� ,� �P��� ��, ��  ��/%�,

���� ���� -  �

�� ��������� �� ����    

�� ��A �� ,� ���� +�� 6���8 6�7

 �2
� 6�7 �42! B���� ���2����

 ����' 6��  B�V�� ��%H� l�Q�� 0DX �A �b.��c # ]��%�,�����c

����  ��!, =B�,  B! �H�U� ��� 0��1

�f�C, ,�� $�����  '#��,

/�%���  ��A �9,�, ,�B�,= �4�P

 ���� +��10�� � �� ���

,�!T� |8 ��,�7 #1 =0��

� �%!,� 0DX �7 �B� ����,

� ����'�� 0�, .+�� 6�7 �B� ����, 6�7 M#� ', �4�

�Cd�# ��� 0��1 ����' 6�� ', �A 0�, ���7

]14 [ �B� �� =6�#�# $,��� �� =��� 0��1 "�. ����' 6�� ��  #E� #

��  �,���! . ���� �� ��� �,'�� 07�2! �� �X�� �� r���� ��, ��

-.�! ',  ��/%�, ��D�3�� =6��
%1, 6�7�,'��

��  ��/%�, "�D� �,'�� 6�7

0�, . S1,# ���P�&�6, , �� �A

%&7�� ,��  �A 0�,"8�� -.�!

�+� �����76 "�D� 0��1

���� �' ����� 10��  ���

 ��  B! �,� ����' 6�� ', �D�� =��� 0��1 ���� +�� ����'

��  ��/%�, ��� 0��1 ���� +�� # ����� 0DX ��� 0��1 �%!NC

B��A . ',  ��/%�, �� ="�D� �,'�� $�V�7 ���7�,'�� �� 0�, �P�< �� ��,

0��1 $��'8 �� =��4��4� 5����

�� ���� +�� B��A .,5���� ��, v��

�b�,�  6�7B�#� ���C ��B� �� 0�, (A��%� ��B�7 # �:��� 6�7

B��8 0�B� z�(� # ]f�A

��  ��/%�, {��%� ��F���� $�V�7 �/�%��

�2
� �42! ��8��A # ��,(�

 ��, �� =0��1 ���� +�� # 6B�� ��2` 0DX B��!�7 ���2����

��  ��/%�, �2
� �42! ��, ', r����

 �� v��, ��, �� +��
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 �#BX1-  ��/%�, ���� ��4��4� 5���� 6�7 -.�!  

�Cd�# l�Q��  �Cd�# ���� �Cd�#  ���!  

 ��� {��%� ��F����  SMA 1  

S��� {��%� ��F����  Short 2  

�%&78 {��%� ��F����  Long 3  

�2&� �B1 -.�!  RSI 4  

r�b� 0��1 ���E��,  APO 5  

����� {��%� ��F����  EMA 6  

��#,' {��%� ��F����6,  TMA 7  

5�#� ����� {��%� ��F����  DEMA 8  

���C �� ����� {��%� ��F����  \��1  T3 9  

���C �� ����� {��%� ��F����  \��2  TEMA 10  

�,� $'# {��%� ��F����  WMA 11  

{��%� ��F���� ��,�F�7 ��,�C,#  MACDhIS 12  

S��� ]�%&A�%�,  Fastpctk 13  

]�%&A�%�,  Spctk 14  

Z�� B���  Hhvts 15  

����� B���  Llvts 16  

����� 0��1  Mprcts 17  

����� �b��  MIDPNT 18  

|�%! B���  Accts 19  

"�%����  Mom 20  

"�%���� ���s� ���E��,  CMO 21  

���s� }��  ROCP 22  

���s� }�� BQ��  ROC100 23  

���3��  MAX 24  

����A MIN 25 

���U� [,���,  STD 26  

�A���3�,  Cloud 27  

�b. $����C�  LR 28  

����' 6�� ���� +��  TSF 29  

$#�8 ���E��,  ARO 30  

 (�����#R%  WilliamsR 31  

q��Q  '�� ��F����  ATR 32  

 q��Q  '�� ��F���� B! �����  NATR 33  

T�# T.  MiddleLine 34  

Z�� B���  UpperBand 35  

����� B���  LowerBand 36  

 \�� 6Z�� B���2  UpperBand1 37  
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 \�� ����� B���2  LowerBand1 38  

02y� �,� 0DX -.�!  PlusDM 39  

�/�� �,� 0DX -.�!  NegDM 40  

�,� 0DX 0A�< -.�!  DX 41  

�,� 0DX 0A�< ��F����  ADXt 42  

Z�A ����A -.�! CCI 43 

  

2-2-  �/�2:� ����
 7�#��  

��!�� 4��4� $�2�%3� �,���� M#� ', B�BX 6��C��� 6�7

!���� 0�, 6,�� �A ��P#, ��� �� ��� 1992 �,�/�A ��WCOLT  

�# ����� ]���# # +�,��4�7 H�U�B���C �.  "���, �UP�b� v��, ��

  B!��!�� 3� �,���$�2�% �� +�������7 02&� �� �42! �����7 6

 01� ', �2
�6��Z�� 0�, �,���.�� ]16[ .��!�� �D� �Cd�#  �,���

 �A 0�, ��, $�2�%3�[E.�� �%���FP, 6�7]��EA $����C� # 6�7

�# �� �A �b.��� ������ $��A �B1 r�b� �b. �� $,�� "#� b. �

��5 ��=B��A $8�7 ]&�� ������� ,� �� ������ B��A]16[. 

�A 0�, ��, $�2�%3� �,��� ��!�� �F�� 0�(� ���V�7 �, �� ��/% ', 
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3 -1- ���
 ����2(�% ��� ���� U�%��
  

 ���� �%���FP, ', =�%��� ��Q �� ��� 0��1 ���� +�� ��Y�� ��

 ��  ��/%�,54! 2 ��  ��/%�,��! .  

  54!4  T��� ��� 0��1 �X#�.SVM )(��1 �,���� ( ��� 0��1 #

 �U1,#)��8 �,���� ( �#,  �� 6,', �� 0&� # M'��8 6�7  �,� 6,�� ,�

)j=1 ( $�3�  �� B7� .  

�� ��X�� �%���FP, Wp� 54! 2  �� "��� 6,���� ,�X, �7��! .

 �4���b�j  ',1  ��12 �� ��Y�����C . �#BX)2(  6�b. �,B��

RMSE   �� 6,', ��B7� �� $�3� ,� ��� l�%�� 6�7.  

 �#BX ', �A ��b���7)2 ( ��7 6#� �� �b. ��F���� 0�, -�3�

 �� ��,�� ��� 6�71311/0  ', ,���s�  '�� #1001/0  ��1429/0 �� -

B!�� .  �� �� ~���� �b. ���%�A �A 0�, -�3�6Z�X 0�, . W�

  �� �� ~���� �b. ���%�A $8 ',0��C8  �� ~���� �b. ���%3�� #

  ���2��%p� 0�, . +�,(H, �� +7�A �� 6��k�� l�%�� ��
H ,NP

 ���� +�� 6�b. �%!,B�0�, . 54!5  #� 6,�� ,� ��� 0��1 �,����

. ���%3�� # ���%�A ��  �� �#BX �� �b)2 (�� $�3�B7� .  

  

3 -2 - &����� ��� ���� U�%��
 ���
 ���: 

��� 521 0��� ]� �� ��X�� 6�7  �,� v��, �� 521 +�� n��%� . ��

 �� ,� ���� +�� =���A �%3�� ,� ���� +�� rH, ��7,��� �A ����Q

��7� �� "���, 521 '#� ]� 6�7  �,� v��, . �,B�� 0P�< ��, ��

 6�b.RMSE   �� �7 6,�� �#BX r��b�)3 (�� 0�B�B�8.  

 �#,BX �&����)2 ( #)3 ( �� ��7 6,��  �A B7� �� $�3� �� =�7

�� +�,(H, ���� +�� 6�b. =���� +�� rH, +�,(H, B��� . ��X# ��, ��

 �� ��7 6,�� +�,(H, ��, �A ���F�7  �A 6, ���C �� �0&�� 0��k �7

���  �� =0�, �%��� ���� +�� rH, �P�< �� =��,� ,� �b. ���%3�� v

 ��. �� ,� �b. ���%3�� �2��%p�  �� = '#� ]� ���� +�� rH, �� �A

0�,  �,� ��
%.,.  

4-E���A�:�� � ���5 &G�2�:  

���� +�� 0DX �P��� ��, �� -.�! ', ��� 0��1 5���� 6�7

 �42! ',  ��/%�, �� ��� 6�7  �,� ����' 6�� 5���� 0DX ��4��4�

 �2
�SVM B!  ��/%�, ,�a \��%X, ���� ���D� M#� # . +��

 �,'�� 6�7  �,� 6#� ��  '#� ]� # �%��� ]� rH, �� ����Ontario 

0!,� ��2�� �� ,� ��' n��%�:  

1-��� 6�7 -.�! ',  ��/%�, �B� �� 6�#�# $,��� �� ��4��4� 5�

SVM �� ��� 0��1 ', ���. ����� �� ���1 B!�� . 

2- �%H�C �,�1 $8 ��  �� $8 �A ��
H �� 6, �b�,� ���� +�� 6�b.

��  B7�3� # �%!,B� 0�,  �� #� �� �b. ���%�A # ���%3�� �A ���C

�� }� �P,�%�B�7�. 

3-��� +�� rH, �A ���F�7 ���� +�� 6�b. +�� 0�,  '#� ]� �

�� �%��� ]� rH, 6�b. ',0�, 6��Y%�, 5��1 ���%� �A �B!�� . ��, ��

 �� ��7 6,�� +�,(H, ��, =��X#0&�� 0��k �7 . 

�� �� h�b� ��' ,��D�3�� =r���� ��, n��%� 5��4� 6�%�,����C:  

1- ��D�3�� �%���FP, ����� 0DX �F�� 6�7�,'�� $�C�,� ',  ��/%�,

 ��  B!�P��� ��, 

2- ',  ��/%�, # �D�8 ���7�� 5���� ��  #E� $�C�,� ��
H �����

 Ey� =$8�� g���%� ����'  ���� �� ��4��4� 5���� 6�7 -.�!

��F���� ����'  ���� �� {��%� 6��C '#� B�f.  

3-  B�  ���A ��4��4� 5���� 6�7 -.�! g�A��  ��� �����

)�%��� B�f ����'  ���� ( B� B��� #) '#� B�f ����'  ����( 

4- ��
. �� ���D� 6�7 -.�! |��%�, 6�7 M#� ���� ',  ��/%�,

�� +�,(H, �7 -.�! �,BU� �A ���F�7B����.  

 

  
 54!4-  T��� ��� 0��1SVM )(��1 �,���� ( �U1,# ��� 0��1 #) �,����

��8 (6,��  M'��8 6�7  �,�)Z�� 54! ( 0&� #)����� 54!(  ����,O  �� ��
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 �#BX2-  6�b. �,B��RMSE  �� 6,�� ��� l�%�� 6�72010 )�%��� ]� ���� +�� ��H,(      �� �7 6,�� 

 ��-3RMSE ���  ��-3RMSE ���  ��-3RMSE ��� 

 1429/0  September  1299/0  May  1253/0 January 

1260/0  October  1290/0  June  1391/0  February  

1232/0  November  1001/0  July  1824/0  March  

1392/0  December  1050/0  August  1316/0  April  

  

    
 54!5-  T��� ��� 0��1SVM )(��1 �,���� ( �U1,# ��� 0��1 #)��8 �,���� ( M'��8 6�7  �,� 6,��)Z�� 54! (   

 0&� #)����� 54! (  �� 6,��6Z�X  #�2��%p�  ���2010
 

 

  
  

�#BX 3- �,B��  6�b.RMSE  �� 6,�� ��� l�%�� 6�72010 ) '#� ]� ���� +�� ��H,(        �� �7 6,�� 

 ��-3RMSE ���  ��-3RMSE ���  ��-3RMSE ��� 

6054/0  September  3916/0  May  2601/0 January 

  2547/0  October  7452/0  June  4050/0  February  

3234/0  November  3664/0  July  5635/0  March  

4143/0  December  2668/0  August  3836/0  April  
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Forecasting Daily Electricity Market Price using Technical 

Analysis Indices and Support Vector Machine 

Maryam Rezaei
١
 , Hossein Haroonabadi

٢,*
 and Ebrahim Khorram

٢ 

  
    ١

 Student of Electrical Engineering, Islamshahr Branch, Islamic Azad University, Islamshahr, Iran 
٢
 Department of Electrical Engineering, Islamshahr Branch, Islamic Azad University, Islamshahr, Iran 

 

Abstract: Forecasting the electricity price is important for electricity market players. Time 

series of the electricity price -as an inherently random phenomenon- have high uncertainty 

relative to the load. On the other hand, the non-stationary and non-linear characteristics of this 

time series make its forecasting difficult. On markets like the stock market, one can somehow 

forecast future price movements using technical analyses along with testing past prices and the 

volume of transactions. Therefore, this paper uses technical analysis indices for analyzing the 

time series data of the electricity market to forecast the electricity price. These indices are used 

as features extracted from time series of electricity price and applied to a Support Vector 

Machine (SVM) regression, through which the electricity price is predicted on daily horizon on 

Ontario electricity market.  

Keywords: Price forecasting, Electricity market, Technical analysis, Support Vector Machine. 
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