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1. training data 
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1. multi-token unit 

2. multi-unit token 
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1. balanced 
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1. n-gram 

2. unigram 

3. bigram 

4. recursive algorithm 
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1. smoothing 
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1. data sparsity 
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1  Levenshtein distance 

2. V. I. Levenshtein 



32 | �FL� O�96 # O�96!"�1� 

 

• ��A� �9 h����� �J; �U" O	�5��G OE �9 [I��� �U"  

'("� /	A  

•  �U" �� 8� O<�" # 8� �U" 6+ ^#��N O<�" # M �9�9�U" W�<;�U"  
• I"�Q�G  -<F" 6�?��+]i,j[ �%A� Wc�0 ~�"+�9  
• .+# �	 u�	   :-#+  

�>+  u�	»�« H»�«F;�� �� HG 6�L� ��<1� �� H/«e»:  [i,j]=[i1,j]+0.1  
��+�?\�	:W�<;    [i,j]=[i-1,j]+1 

• .+# �	 u�	   :K#	  
 u�	 �>+»�« H»�«F;�� �� HG /6�L� ��<1� �� H:«e» [i,j]=[ i,j-1]+ 0.1     
��+�?\�	:W�<;  [i,j]=[i,j-1]+1  

• :&.+# #	 �	 T�IU�+  [i,j]=[i-1,j-1] 
•  N���= :&.+# #	 �	 b�0 8� !1�  

 !1�N���= �>+»E « #»+:«   [i,j]=[i-1,j-1]+ 0.1  
 !1�N���= �>+»+ « #»�:«  [i,j]=[i-1,j-1]+ 0.1  
 !1�N���= �>+»� « #»�:«   [i,j]=[i-1,j-1]+ 0.1  
 !1�N���= �>+»+ « #»�:«  [i,j]=[i-1,j-1]+ 0.1  
 !1�N���= �>+»# « #»�:«   [i,j]=[i-1,j-1]+ 0.1  

 �>+ !1�N���=»# « #»�:« [i,j]=[i-1,j-1]+ 0.1  
 !1�N���= �>+»/ « #»�:« [i,j]=[i-1,j-1]+ 0.1  

 �"�1� !1�N���= �>+»	 « #»& «:':� �BE �	   [i,j]=[i-1,j-1]+ 0.1   
 !1�N���= �>+»+ « #»# « b#�0 6+ 'IR H&.+# �	»K « ��»O«:  

[i,j]=[i-1,j-1]+ 0.1  
��+�?\�	:W�<;     [i,j]=[i-1,j-1]+1   

• 6�?��+ ����A5 �9 �(�0 �" 6+ !%� ]�a��+  

'("� I����  

:�F	- �9 &.+# �J= 8��I"�Q� 6�?��+ &+�A3F;�� &��G -<F" �	 ����$�<( ]N,M[  
��<7� 1-  )���<�(+!��:���   # !�<?RA3%O+�� )1394+�9 (/ ����� !����� ^<1�  

  



����� ��	 
� ���	 ��� �� �����  ...| 33 

 

5-1 -5-2- 1?L1> 6+ &	�J�"+G &.+#1  

O�A3 �<C5�	 �  Ma92-1-5  H�� i�U� �	D)���<�(+ /	�*1$?�H  W�<;�	I�S	< +#.   /	#�#

H��?:� O�>.+# �	 �9 &.+# OE.+# O+<1_   !@F� ��B�1���# J�%?8 !�<� .	)3+�� H�L?���	5� O	

&.+# 6+ u��B !�"�*��9 �?A3+ ��?:� /�3 �	 !�+N"5 �?J?.	�+	 /	�*1$?� �#� ��+ O�A3

 �<C5!� �)?�+	H >D!>	��4 &6<0 �	 O�963�3��+. H�  T�?" #5�a� KX�9 jF��<> �"+ /+5 �

?*� �9 !�0G �8 ?�%�  !A� ��N9�9 O+<��<C5$� '��%' 1�8DO	<9 &	+	  V�� +�5� .	�% !

�#� 6+ ���	 /�35DM3� $� ��+%'H �1?L1> 6+ &	�J�"+&.+# /�3H &.+# 6+ !�"�*� '��� /�3

��B H	+��+ !��"+ �1��� 5'> H�3�*� H�3�<$ H�35&<���B	#� # �3	#� H�3���	 H�3&�?\ # �3 H

�"+. _<AL� 6+ �"�*� ��+ �?*� /+�9G �# �	 	<=<� W+�1�4�%!!"��� /����2 &�� &	�J�"+

.�"+  

&.+#&.+# 6+ !�"�*� �?1PA3 # O��4�13�� ]<7� /�3 /�3�?\!"��� 59 � !"��� [B �

&�� �������+	<F�+	 �1��� H # H�1��� �9 >1?L1G  &.+#���g+ &�� # !��1�+<�  �	5M3� $�% '

1�8DO	<9  &	+	�1��9 �|��.  

  

5-1 -5-3  �E	<B	+	 6+ /6<  b�3  

 T�?" �	 W#�J� 	<=#5DKX ?� #	%�  $� Hb�3 # ��?:�%D' 1�8DO	<9 {���� +� &	+	!� ��5 .�1

��5D/���E W�_XC+ f? ?� #	 ��+%&� � )3)8 # !�����H(!�����#	 )3 $� ��+%�� +� ' /�0

!� '��:�W�_XC+ ��a?�E /+�9 .�$a9H �8  /6�� �0�� j��:�&�"+ �� O+<�9 �� /	#�0

S[F\ W�_XC+ ?�%b�3  �  ��F?� +�5&	+	 �9 W�_XC+ ��+ 	#�# 6+ # 	�/�3 u+�a�"+��  ?�%  �

��?:�  /�?><F=56�� ��+ .	�H # ���49&.+� /�38�#	 # !����� !����.�"+  

  

5-1 -5-4-  6+ &	�J�"+�3��# /��7�!R�@��+ # !J  

&.+# �"��+6 /�1�+�� /6�"5!� ����g+ �9 ��+<�DO�� ��<$?�# �3 3��<4��!R�@��+ # !J��7� / 

D!>o�# ��+ .	<� d@Q� D!���+6 O�96H DfI" DM�+N�+ $�%D' 1�8DO	<9 !� &	+	 /+�9 .	<�5�M3 

                                           
1. gazetteer 

2. https://dumps.wikimedia.org/fawiki/ 



34 | �FL� O�96 # O�96!"�1� 

 

$� ��+% '���9 � 6+F?FQD��  &	�J�"+ !��;<� # !J��7� /�3��# 6+ !�"�*� H~�"+ �?A3 �9 .	

�� �?*� !R�@��+&�"+  ��5&.+# �� /6�"K�L�+ +� �3	D!>o�# . � 6+ &	�J�"+F?FQD��  ��+ !��;

 �"+�P��12 �5 W�<;&.+# 6+ /+?�%b�3  �  �	?�%��?:�  � ��� ��$SW�<; !(# �  6+ /���	

.+#�q� 	�<�   �5 -<7Q� �#!�+N�+�  �"+ �	?�%��?:�  �  �����<H	  )���<�(+ ��+ 8A5 �9

 �#�$� ��+<�9% '»O�>.+# 6+ u��B«1 9 +�%�3�.  

  

2-5  - MB���02+� M
�� ��5���A  

D)���<�(+ ���B�" F0��G D-#+ !��:� -��&��  /+�9J�%?8 &.+#�12 /�3 �	 /�0+#��<7� 2 

��E&�"+ .O�A3 ��<>5�3�$� ��<7� ��+ �	 �!� & �"+ 6�?� +��9+ H	<� W�_XC+n -�S���� 

 6+ �q�	�<�?�%��?:�  �  u+�a�"+ b�3 #<�.	  M�+<B?�%b�3  � �9�FA= W�<;�9 �FA= .�"+

�?L�6 ��+ h�"  9 /	#�#>�q��	 � ����»F;��G 5'��«2 �9&.+# 6�� O+<1_H  �91_ �;�

$�%'?�13	  !� V?U@� OE��3 .	<�8 �;�1_ ��+ 6+H O#�9 ��+ ����>�q��	 5 &.+# OE �

�?B �� �"+ !:R+#H �9� O+<1_8 !� !@F� &.+#<� .	�3�8 &.+# 6+�?L�6 /�3  /	#�#H �9 W�<;

b�0�9b�0 !� !"��9<�w �9 K6c .	5 �"+ �5&�?L�6 ���I� &.+# ��+ -<C � 6+ M?9 /+100 

.���9 b�0 &.+# ^+<�+ �����DY?Q; /�3 A�% # &�?L�6 ��+ 6+ ��*�E V?U@� �?�}�  �	 !�A3

!� K�L�+ ����+� �R<� �q��0r	����  +�(!�c<CDO�� &�?L�6 ��+H )���<�(+ $� �9 +�% '5 	<IA

!� �=+<� &	+	 �6+	�� O��6 M�+N�+ # �q��05�5 �1 �=+<� 6+ /�?><F= /+�9 ��+ �9 O��

$�%H' &�?L�6 ^<� ��+�3!�c<C / !"��9 O#�9H �9�"	 W�<;&	�<a�  �	 !=#�B '���

!� ���<� .	<� ���"&�?L�6 -<C �9 /�356+ ��A 100  b�0 ���96+ J� �q�%?8 	�<� /����

 !"��9��+�9�19 .���?> �+�RH &.+#�3&�?L�6 ��+ / &.+# �9� /�38S����� u+�a�"+6+ &�� ?�%  �

��?:� !� �4��@�.	<� P��12 �&.+# 6+ /+?�%b�3  � &.+# �9�"�*� �	 /+ �8����� 1� dIU

	<�!� ���<� !=#�B '��� �	 &.+# OE H.	<�  

                                           
1. out of vocabulary 

2. white space 



����� ��	 
� ���	 ��� �� �����  ...| 35 

 

�F0�� ��+ �	H !� #�9#� M(�2 �12 �9� .)�<�%M(�2 ��+ 6+ !!"��� [B �9 v<9�� �3 

.�"+ �%D/����<� '  b#�0»E« H»+« H»	« H»w« H»�« H»6« H».« # H»#« !>�1I42 �	  �9

 /�:9 �71_!A� �??x�5�1. �9 !>o�# ��+&+�A3 �F;�� ���_� K�_/�+�>H A�% fI" �"+ �

K�*9+  &.+# `?a$� �	<� .	&.+# H-�z� /+�9 O<2 !��3»�	�� « #»�9# «��<A� ��+ 6+ !��3 ^<�

K�*9+ 3�4�1�4?� `a$� K�*9+ ��+ �	 . 5 Y?Q; ����� ����9 �8 .+#  [?49 »�	�� «��9 �

.+# #	 ��  »�� « #»�	 .«?� �9 !3��� �9% )?�����	 &�5��?49 	�+<� ��+ )L0 � ��+�  # �"+ �	

?*� 6+ �F0�� ��+G 1�+ V�� H-����<� K�*9+�3 � �+�R ��<(#+ �		�+�.  

�"+ ��+ /�:9 M(�2 5� &.+# ����?� ��E 6+ /+?�%b�3  � � �	8�9 ����� ��+  K<*J�

 �"+5 &.+# ��+ ����9 J�%?8 <��	 +�2 H�"+ !J1� �"��5A� �% �"+ �(	���?� '?D� #.+  

?�%b�3  � � �	8�����H 1�8DO	<9 ��?:�  	+	 .���9 1� V�� /+�98DO	<9 &	+	  `?a$� #

+�05D/�z .+#  ?�%b�3  � � �	8�����H .+# �F0�� ���12 �	  ?�%b�3  � � �	8S����� 

��?:�  	+	 28 !�	<�.  

A�%� �"+ �%DT�IU�+ K�_ '�c	 6+ ! .+#  ?�%b�3  �  �	S�"�*� �8�����H�3  ^<1�

D!����� &.+# .���9 D)���<�(+ !��:� &�� ["<�A3 # !�<?R%) O+��1394 (5�A4R �	 � 5 -1 -

5 �� &	+	 Y?g<�H D`?a$� /+�9 D^<1� !� &	�J�"+ !�����<��?9 �� 	  ^<1������D! &.+#�3 

 	�L�+ v�I��+5�1  #D)���<�(+ !��:�&�� �(�@� ��+ �	 &.+# ��+ ��+<�9  /+�9 .�3	 `?a$� +�

H-�z� »�RX_�1�« !���+<� �9 u�	 F;��G )?�) /6�L� ����� (�F;��	<�. &#X_HOE �9 &.+# ��+ 

!� �9 ��+<� GF;�� u�	5 '���� �F;�� u�	 O#�9H �9 W�<;»�1� �RX_«  #»�1ARX_« N?�  ���<�

	<�. D)���<�(+ D^<1� !� fI" !������ &.+# �" ��+ 	<�8 .+# !@F� &1� 6+ # 	<�8DO	<9 

&	+	�3 9%�3�. !����� ^<1� �	 ��I(+ F;�� [@�G �+<� .�4?� i�U� �;�1_ �?9 &NA3 O<2 /	

 �	»�l�= « #»W��=«  �� b�0 !1�N���=»E « �9»+ « �	»OE�R « #»O+�R «&	+	 `?a$� N?� 

!�.	<�  

�?1PA3 DO	#N�+ �9 -�� �9 &.+# �"�*� !� O+<��� /	#�0$�%D' �18DO	<9  +� &	+	 b�C�9

5	� �FA=6+ .�"�*� /�3.+#  &	#N�+-�� �9 &��H &.+#�"+ O��4�13�� ]<7� /�3&.+# ��+ .�3 

e��I4� ���=��  #ec<A:� � -#+����4?1��+�9�19 .�H  �9  

  



36 | �FL� O�96 # O�96!"�1� 

 

  
��<7� 2- D���B�" D)���<�(+ F0��G D-#+ D-�� !��:�&��  



����� ��	 
� ���	 ��� �� �����  ...| 37 

 

6+ !3�>E &.+# ��+!� �38?%J� 6+ O+<� .+# �"�*� .	�5 /�?><F= �*�E  &�� ���g+ �5 /���	

�"+H 1?L1>G &.+#H '> H�3�<$5 H�3�*� H	+��+ !��"+ 6+ !�"�*� '������B	#� H�3	#� H�3 H�3

&<5�"+ !1?1P1�+ 	�+<� # �3  �	 	<=<� W+�1�4� ��#�1_ H�"�*� ��+ G?*� /+�9 �5

!%�#�9 !"��� /���� O+<1_1?L1>G &.+# �*� �9�".+# /�3  &	#N�+���9 & !� ���g+ -��<�.	 

/	�9��5 /+�9DO���� D-�� !��:�&	�5 �X� &���9 -�� ��+ )�+��<> �?*� /+<� �?F9�R �5 	

�9 	�L� 	�9��5 _<AL� 8� /#�G 	+	  VI1� �9 !3��� �9 .���9 ���+	 +� ���	H &	+	/�3  /���	

&.+# 	�9��5 H�X9# �1��� �9 �?�c /�3 �1��� H!"��� [B»	<F�+	 « ��»��X�E«!� �=<� fF= H

1581� '%$� V�� /+�9 .�DO	<9 &.+# ^<� ��+&.+# 6+ !�"�*� H�3 /�3D!"����?\ ����� �9 &��

&�� �?*� !"��� [B8?%J� 6+ O+<�9 �� �"+ /�?><F= �*�E /����5.	�   

 ���	 �#�51� ��"�8'?FQ� 6+ &	�J�"+ H&	+	 O	<9.+# �>'?FQ� ��+ .�"+ &!� �>5 �9 ��<

D���B�" '?FQ� D����>�q��	 # &.+# .+# �?9 H!R�@��+ # !J��7� /�3��#  ?�% # b�3  �

�8S����� ?�% v�I��+ ��?:�  ��+�R�9 5-�z� /+�9 .�1H .+# �>+  ?�% b�3  �»&���#�� « # ���9

� �"�*� �	8 �����»&���#��!��3 «���+	 	<=#  �9 H���95A8 �'?FQ!��; �> .+#  

»&���#��!��3« .+# 6+  »&���#��« !� ��B�"!� W�<; T�IU�+ h�" # 	<�w �9 K6c .	�?>5 �

 �"+5�"+ ��<"#	 !��; '?FQ� ��+ �r  !1:� ��+ �95?� �	 �>+ �%.+# b�3  �  

»&���#��!��3 «� �"�*� �	 #8.+# �����  »&���#�� «��+	 	<=#���9 �!� H �9 O+<�5A8 

'?FQ�.+# 6+ !��; �>  »&���#��!��3 «.+# �9  »&���#�� « dIU1� )3 �9 +� �*�E # �?"�5.	�  

.+# �>+  ?�%b�3  � �#� �9� �"�*� �	 T<� /�38S����� ?�%��?:�  � �$� ����H  OE

 &.+#���9 J�%?8 <�J� �#� .	%?8 Ma9 �	 2-1 -5 &	+	 Y?g<� &��w �9 �L1�+ �	 # �"+5 �

&�149 -�z� !�5.)?1  �<7�5-�� /	#�# �?1H �?L�6  »�"+��*9��# «&�?L�6 ��+ .���9H  �9

5A8 �#�/�3 ��J>�	 &�� 1� V�� /+�9 c�98DO	<9 &	+	H � �"�*� �	8 ����� ����&�$� 

+ �" #���9 J�%?8 <���+�9�19 .	&�?L�6 /+��9+ 6+ HH b�0�9b�0  &��+<B!�.	<� �P��12 O+<�9 

 !(+<� 6+b#�0H &.+#/+ +�  ��?:� O�>.+# �	���� OE H�9 b#�0 !(+<�� O+<1_8 &.+# �9�R<� �<C 

&�?L�6 6+  +�=!�	<� ?@9 #G �9 &�?L�6!� !"��9 �#� �?A3 dIC�9 e+	�L� !�$>6�9 W�<;

<�	���*��	 .H J�%?8 /	�*1$?� »�"+ ��*9 �� # « �l+�+	!� &	+	<� �L�E 6+ .5� �8�8 



38 | �FL� O�96 # O�96!"�1� 

 

&.+#J� /�3%?8��  /	�*1$?�H � �"�*� �	8S����� ��?:�  	+	 	�+	 	<=#H  )���<�(+ �"��

/+�9 -�A_+ J� ��+%?8 .�"+ �Iz�  

�9 !3�>K�*9+ '?(	H A�%J� ���12 �"+ �%?8  	�*1$?�<� �1��� H	»�"#+�	�� «5 �

J� 	�<��	%?8 /����»�	�� « �9»�� « #»�	 «J� K�_ #%?8 OE /�����9W�<; [?49  .+# 

»��	� «#	 -�A�0+ 	�+<� ��+ �	 .	�+	 	<=# K�*9+!�����DO	<9 ��38 &.+# 6+���� /�3 &��

!� �I"�Q�<�F0�� �	 .	G  H�:9J�%?% !5��9 Wc�A�0+ 	�_ ����c�9 �ID-�� /�1 D!��96  /���E

�9 H	�+	 +� O+<1_5J� ����*9 # �����%?8 !� ]�a��+�� .	<�5 )���<�(+ 6+ �Iz� ]+<= O<1

&�� ����>�9 !(# H�"+D'?(	 1�8DO	<9 S�"�*� O	<9	#�Q� # &	+	 �8�����H A�% �"+ �

&.+#�9 /+J� &�I��+%?8  /+�9 .���9 &��5S�����#	 6+ H�UB ^<� ��+ M3� ?�% /+�9 b�3  �

&.+#M?9 -<C �9 /�3 6+3 !� &	�J�"+ b�0<�h� )���<�(+ �"�� �P��12 .	�4��@� 6+5 �9 O	�

��#	S��� ?�%J� 6+ H���9 !J1� b�3  �%?8 b�; OE �q�!�	<�  �	 �??x� O#�9 &�?L�6 OE #

!� ���<� !=#�B '���J� H���9 �Iz� )���<�(+ �"�� �P��12 .	<�%?8  �?�}�!�	<�  �	 #

!� ���<� !=#�B '���.	<�  

D�6+	�� �9 v<9�� Hc�9 W�Q?g<� F0��G D-�� �	 -#+ !��:� ��+ �	 .�"+ &�� [@� H�F0��

5J� ��%?8 !A� K�L�+�+ # 	����%�� O�5Df? .	�+	 	<=# N?� ���� �9 !R�@��+ # !J��7� /�3��# 

w �9 K6c5-�0�	 �"+ �!��:� )���<�(+ �g�0 /6�"�0+# !���+<� &��&.+#�12 /�3�0+#/+ H

�� G��g+ b�0 �1���5�� [9� b�0 Hf5�� �?R Hf5 	�+�� +� H&�?\ # f5+N�+ /+�9 � M�5 !�+��

M3#o� �	 )���<�(+ ��+.�� �3+<B ��B+	�� ^<g<� ��+ �9 !�E /�3  

D�6+	�� F0��G &	�" K#	�A�� ':� /#� �9 [@� �F0�� ��+ .�"+ ��5D!=#�B # �"+ N 

F0��G D/	#�# H-#+ �F0�� ��+ �	 .�"+ �F0�� ��+H D/�+�A�"+ /�3��<$?� »!� « ��»!A� « #

&.+#�49D!J��7� /�3 »�K+� H� H/+� H�"+� H���� H)�+��+ «5J1� ':� 6+ �8 &��� M@� # ��+8 

.+#  !� /6�9 +� '@�4�5!� dQF� ':� �9 H�11<�� �� ��8 �1��� H��6�49 +� &.+#:  

»K+ &	�<B !� «5 �9 �»!�&	�<BK+ «!� '��I�.	<�  

F0��G DK<" � H�6+	��%F0�� �+�G OE /	#�# # �"+ -#+H D!=#�B F0��G  '?(	 .�"+ K#	

�%D�+� F0��G  �"+ ��+ -#+5A� �%F0�� �	 �"+ �G � -#+8  )?4@� !��3�0+# �9 &�?L�6<� 	



����� ��	 
� ���	 ��� �� �����  ...| 39 

 

5 �3�0+# ��+ 6+ !p:9 ����9 �0+# �9���	 /�3 ��5# ��<� f? �8  �1��� H��6�49 +� �0+#

»/6�" #�+	�	 «5F0�� �	 �G  �9 -#+»/6�" #�+	 �	 « '��I�!�	<�. )3+�� /+�9DO	�#E �+%DO� 

��5Df? '7J1� /�3�0+#F0�� �6+	�� H&��G � e+	�L� -#+%!� �+��0+# 6+ !p:9 �� 	<� �9 �3

�%� # ��<� '7�� ����8 .��6�49 +� &.+#  -�z� /+�9�F0�� �	 K<" H»/6�" #�+	 �	 « �9» �	

/6�"#�+	 «!� '��I�.	<�  

 

6 - *����:�$ ������� 	  

D-�� D!��96 !��:� Ma9 �	 &��5 �����9 O�96 �9&	�?� +#�= !4�<�&�� /6�" H-�� ��+ �	 .�"+

 �"+ 6�?� +��9+5SW�_XC+ � D/���E �8?� #	 6+ !�����#	 # !�����%�   u+�a�"+ b�3 # ��?:�

(+ /+�=+ �9 .	<��D)���< &	�?�/6�"?� H&��%�9 b�3  �	+	 O+<1_  K�� �9 /	#�#&	+	 �+N�+ 

!� 	<��� $�%>.+#�12 '! /6�"�0+# #  +�5�3	 M3�.  

D!9��6�+ /+�9 5!�+�� <�(+� H)���� ���J"}�� .�"+ 6�?� O<�6E  	+	 �95 !"��� O�96 /+�9 O<1

&	+	 G_<AL� /+5 ���9 OE ��?:� D/6�"�0+# D-	�:� # ��?:� /6�"�0+# O#�9  	+	 /#�0 �

&�$� )3+��.�"+ &#X_ ��+ �95�=<��9 H!�"� ��+ �95 )���<�(+ ��F0�� �" �g�0 M3#o� /+

!� # �"+�F0�� �3 ~�"+ �9 )?3+<BH 5 �I"�Q� +� )���<�(+ !�+��5 �3 /+�9 ��?:�  	+	 �9 )?1

!>o�# �9 &	+	 ��+ .)��+	 6�?� �F0�� �" !��35�9 �"+ �q� �� � �9 .	�+�� 	<=# &	��E W�<;

 !9��6�+ /+�9 '?(	 �?A3)���<�(+ !=#�B �� �"+ 6�?� &�� !��:� �9 )���<�(+ ��+ W�<;

.	�?> �+�R !9��6�+ 	�<� !�"	  

�<q1� ��+ /+�9H �9�% !�	�7� '200 &	+	 K�A� 6+ �FA=/�3 '?FQ�&�� ]�a��+ &�� �"+

�=<��9 # !9��6�+ /�3��?:� �95!� &	+	 Y?g<� ��+	+ �	 �	<�H 5�9 !9��6�+ ��!�"	 W�<;  /+�9

��38 �6+	�� GF0�� �" 6+  K�L�+!��A� .	���% 	+�:� �"+ �200  !9��6�+ /+�9 O<�6E GFA=

5�9 ) # ���?9 �q�5VR+# ����� O<�6E  	+	 /��$?9 )L0 ���+	 �9 O+<�9 # ���I� !������+�> /��

�9�L�E6+ .	�#E �"	5�9 ��?:�  	+	 G?*� � !�"	 W�<;5O��6 /���R�C # �9 ��+ �	 H�"�"��

 !�a" ��+ M3#o�5�"+ O+�12#	 �� �"+ ��+ OE '?(	 .5�=<��9 ��F0���12 �9/+ O	<9

!��:� )���<�(+ !"��9 H&��G��>+�=  !"��9 �Ag �� �"+ 6�?� 	�<� �F0�� �3 !=#�B5 !�+��

�+ H�F0�� �3 �	 )���<�(+% jF�a� '0+�� �?9 G4��@� O����9 ���+	 	<=# H~�"+ ��+ �9 .



40 | �FL� O�96 # O�96!"�1� 

 

200 �� �FA=5�<H �9 ��9 �""��9 	�<� +NL� �<C����> �+�R !.�"+ D!9��6�+ /+�9 FA_%S	� D-�� 

!��:�!� &��Dh����� 6+ O+<� )3�	!��a��1 5 -#�= �	 �1  &	�J�"+ �"+ &��E5.	�  

 -#�=1- )3�	 h�����!��a��  

  

 6+ �<q1�»	+	  /	#�# « -#�= �	1 &	+	 �"+ /+5D]�4�0+ �9 � F;��G 5�9 '�� /�A�6�� O+<1_

&.+# &.+# O+<�9&.+# �� '@�4� /�3�0+#�12 /�3 +� /���� 5 �!��:� D)���<�(+ ["<� ���9 &��

&.+# �9��<� '��I� Y?Q; '@�4� /�3A� '��I� ��+ .%�9 �"+ � K�L�+ [F\ �� Y?Q; W�<;

 .	����»	+	  �6+	��&�� «FA_ # !=#�B �9 v<9��% �"+ &	+	 /#� �9 )���<�(+ 	�5� L?��G 

�9�"	 6+ &��E5!��:� )���<�(+ !�6+	�� ��!� &��)3�	 6+ .���9 [F\ �� Y?Q; ��+<�D!��a�� 

 �?:g# ��*2 H#	 ��+!� )3+�� +�	�#E:  

 (j(+) O�JK�  :O�JK� H�?:g# ��+ �	8 .+#  	+	 �	 Y?Q;  /	#�#  �??x� O#�9

 O�A3 �9 #D!=#�B �	 W�<; !� &��	 )���<�(+.	<�  

 (]) ,"P�  :O�JK� H�?:g# ��+ �	8 .+#  	+	 �	 [F\  D-�A_+ 6+ h� /	#�# 

D)���<�(+ !��:�&�� OE /#� �9 DK�L�+ # 5D�� �6+	��H! � �98 .+#  !� '��I� Y?Q;.	<�  

 (u) O�JK�  :,"P� H�?:g# ��+ �	8 .+#  	 Y?Q; -�A_+ 6+ h� /	#�#  	+	 �

D)���<�(+ !��:� &��OE /#� �9  K�L�+ #5D�� � �9 !�6+	��8 .+#  !� '��I� [F\.	<�  

 (	) ,"P�  :,"P� H�?:g# ��+ �	8 .+#   �9 # �??x� O#�9 /	#�#  	+	 �	 [F\

 O�A3SW�<; D!=#�B �	 [F\ !� &��	D)���<�(+ # 	<� !��:��?3 &�� ��<>5D�� �6+	���9 ! 

 OE /#�K�L�+ !A�.�3	  

                                           
1. confusion matrix 

.�.� ���.���A 
 

,"P O�JK 

 Y?Q;� [F\  Y?Q;� Y?Q; O�JK .�.�  

�.	�	  [F\� [F\  [F\� Y?Q; ,"P 



����� ��	 
� ���	 ��� �� �����  ...| 41 

 

D���+	�q��	 �9 ��+ ��*2 �?:g# H!� O+<�-<��� /�3)1) �� (3(  u+�a�"+ +�5�.	  -<���

)1I"�Q� /+�9 (G  O+N?� Y?Q7�/����<� /�3�UB �	 ��?:�D/6�" �9 ���5!� ��	#�.  ��+ �	

-<���S�I4� H [F\ /�3�Y?Q7&�� S["<� )���<�(+  �9S	+�:� 5D' [F\D/�3 /	#�# ��+ 6+ )_+ H

5 ��&�� Y?Q7  �� ���9�?B!� &�?L1" H.	<� c�9D����?9 	�_ ��+ O	<9 D!���+<� )���<�(+  /+�9

DY?Q7� S[F\ /	#�#  	+	 .�"+ F;��G DO+N?� S�;�	 DY?Q7� /����<� /�UB  ��100�;�	 5 �

 O�A3��?:�  	+	 �"+H  O+N?� ����?95 �"+ /��5 ["<� �D)���<�(+ :�!�� &��K�L�+ !A� 	�?>

#  �9 O�?"� /+�9��?:�  	+	  �9 6�?�5D�� .�"+ !�"	  

  
) -<���2I"�Q� /+�9 (G DO+N?� S["<� &��	�L�+ /�3�UB D)���<�(+ !��:�&��  /	�+<� �	5 �

+	 	<=# K�*9+	� �95!� ��.	#� Y?Q; �I4� H-<��� ��+ �	 !��35&�� [F\ � �9 ��+ K�A�

Y?Q;H�3  ��+ 6+ )_+5 �Y?Q; �1��9 &�� [F\ �3� �??x� O#�9 � !R�9 &�?L1" H�1��9 &����

!�.	<� �?���DO	<9 D����?9 	�_ ��+ D!���+<� D)���<�(+ !��:� &��K�*9+ �	D/�1A�<3 # !�+	6  OE

 K�_ �	D-�A_+ .�"+ /�??x� ��<>�3  

  
) -<���3S�R	 O+N?� ( D)���<�(+ !��:��Q� +� &��!� �I"5 .�1S�I4� -<��� ��+ �	  K�A�

Y?Q;D!=#�B �	 �3 )���<�(+  K�A� �9Wc�0 &	+	 �	�3 !� &�?L1".	<� c�9DO	<9  	�_ ��+

D����?9 DO+N?� �R	 	+	 �	  !=#�B  .�"+F;��G DO+N?� S�;�	  �� �R	100�;�	 ����?9 DO+N?� 

	+	 �	 [F\  !=#�B �"+ +�9 !�"	 iX;+ �9 OE 6�?� #!9�?�"	 /  �R	 �9100�;�	 �"+.  

  
  



42 | �FL� O�96 # O�96!"�1� 

 

 -#�= �	2 H&.+# 	+�:�/�3 200 FA=G ]�a��+��  �9 O<�6E�<C !�	�7�H /+�9 /	#�#  	+	  #

 !=#�B��E&.�"+ 5S	+�:� M3� &.+#SWXA= �	 �3 D!=#�B  ����?9 !��*� �"+ ��+5 � /�3�0+#

&.+#�12D/+  �	 O+#+��/	#�#  	+	 	�+	 	<=# 5 �9 �$� ��+ V��%!� WX �9 O+<���?:�  	+	  #

 ���Ed?R	�/� &.+# 6+�3OE �	 	<=<� / .���� �"	  
  

 -#�=2- �9 ������"	&	+	 6+ &��E/	#�# /�3 # !��*� !=#�B  

 ,�0�� 
0=

 9<QF.�.� 

���D� �F	- 

�!�	 .��51 ��$

.�.�  �F	-

���D� 

 .��51

�!�	 �.�. ��$

�.	�	 

 .��51

9<QF 

27 5403 5709 200 

  

O�A3 �<C5 �	 � �A4R2 -5 Y?g<� �� &	+	 HD)���<�(+ !��:�&��  �"F0��G  �6+	�� 	�+	5 �

��3 !9��6�+ H��+	+ �	8  '0+�� 6+�� �3+<B &	+	 Y?g<�. F0��G )*� # ����$?9 -#+ ����

 �	 +� M@�D)���<�(+ !��:�!� /6�9 &��5J� �F0�� ��+ �	 .�1%?8 /�0+#�12 �9 �3&.+# /�3

 �� '@�4���5f? ���� �9 �3��#!� W�<; �3-#�= �9 d9�U� .	����1D!9��6�+ H  �	 �F0�� ��+

 -#�=3  M��A�&�� &	+	�"+.  

 -#�=3- D!9��6�+ F0��G D-#+ D)���<�(+ !��:�&��  

  

  

  

  

  

  

 D/+�=+ D!=#�B!� fI" )���<�(+ D-#+ GF0��&.+# 	+�:� 	<�?� /�3% &� 6+5709 &.+#  �95627 

 &.+#5.�9�� M3� �9 ������"	)���<�(+ D-#+ GF0�� D/+�=+ 6+ &��E  -#�= �	3 &�� ��+N> �"+

5 � �95A8 !� �*�EO+<�  O+N?� +� W+�??x��I4� �9K�A� &.+#.�?L1" �F0�� ��+ /�3 �	 ��+ 

.�.� ���.���A 
 

,"P O�JK 

10 5407 O�JK .�.�  

�.	�	 31 179 ,"P 



����� ��	 
� ���	 ��� �� �����  ...| 43 

 

F0���H 5407  ^<AL� 6+ &.+#5627 .+#    	+	/	#�# )09/96 �;�	(  �9  	+	!=#�B  dIU1�

 # �"+D)���<�(+ !��:��?3 &�� ��+ /#� /�??x� ��<>	�+<� � -�A_+%&	�.�"+ 179  6+ &.+#

 ^<AL�5627 .+#/	#�#   )18/3 �;�	( [F\ # &	<9 �9Y?Q; �<C �?��� ["<�  �??x�5&	�

.�"+ 31 .+#Y?Q;    6+ ^<AL�5627 .+#/	#�#   )18/0 �;�	(  ["<�&�� [F\ �?���

�"+r # 10  ^<AL� 6+ &.+#5627 .+#/	#�#   5 [F\ ��"+ )55/0 �;�	(  ��<>�3 -�A_+ O#�9

/�??x� !��:� )���<�(+ ["<�&��H  �	!=#�B  	+	 [F\ ���� !R�9&�"+.  

�=<��9 -#�= �	 	<=<� W�_XC+ �93!� H O+<�5-�� !�+�� �	 F0��G -#+  dIC +�

-<��� /�3)1) �� (3�I"�Q� ( �� #���  -#�= �	 +�4  &�3�$�5�.	 �9D~�"+ D����� �9�"	 H&��E

&	+	 O�?� 6+UF\ /�3 !5�9 � O+<1_/	#�#  	+	 &�� &	+	 -�� �9 H�"+24/85  OE �;�	

�9 Y?Q; �<C �??x� �?��� ["<�5&	��?1PA3 .�"+H 6+ &	+	 O�?�!Q?Q; /�3 5�9 � O+<1_

/	#�#  	+	 &�� &	+	 -�� �9 H�"+19/0 �9 OE �;�	I��+ �??x� �?��� ["<� &�5&	� .�"+

 	�_ ��+5 6+ ��A�8 �;�	 &	<9  .�"+ N?2�� ��?49 # ��+ �R	)���<�(+ 5 �';+ �	H D!=#�B 

	+	   �"+ Y?Q;27/99  �;�	�"+.  !@9��73/0 [F\ �9 v<9�� �;�	 �"+ !��35 ��� ["<� 

&�� 	�L�+ �?����"+�� H ["<� )���<�(+ &�$� Y?Q7�.�"+  

 -#�=4- S�;�	 5D!�+�� D)���<�(+ !��:�F0�� �	 &��G -#+  

@R. 
 ��6- .�S��

����A0� 

 ��6- O�JT1

����A0� 

27/99 19/0 24/85 

  

�	 &	+	 �6+	�� F0��G K#	 &	�" ��?49 �"+H�F0�� ��+ �	 . D�;�1_ W�<; �9 dF:�� /�3

D!��; ':�H � �9% ������5f? !�<��� -#�= .5D!9��6�+ H  �F0�� ��++� !� M��A�.�3	 

!� fI" )���<�(+ DK#	 GF0�� D/+�=+ D!=#�B&.+# 	+�:� 	<�?� /�3% 6+ &�5627 &.+#  �95513 

 &.+#5�9 ����� .�9�� M3��"	)���<�(+ DK#	 GF0�� D/+�=+ 6+ &��E  -#�= �	5 ��+N> &�� �"+

5!� � �9 O+<�5A8 O+N?� �*�E  W+�??x��I4� +� �9K�A� &.+#�F0�� ��+ /�3 .�?L1"   �	

F0��G  HK#	 5394  &.+# 6+5513 .+#    	+	) /	#�#84/97 �;�	(  �9!=#�B  	+	  dIU1�

 -�A_+ &	+	 ��+ /#� /�??x� # �"+$�&��"+. 118   .+#[F\  6+5513 .+# /	#�#  )14/2 



44 | �FL� O�96 # O�96!"�1� 

 

�;�	(  ["<�)���<�(+ �9 �??x� Y?Q; �<C5&	�.�"+ 1   .+#Y?Q;  6+5513 .+#/	#�#   

)02/0 �;�	(  ["<�D)���<�(+ !��:� &��&�� [F\�"+r  �?3 -�� #/	#�#  	+	 UF\!  +�

 O#�9�??x� ��+��� !R�9��"+.  

 -#�=5- F0�� !9��6�+G DK#	 D)���<�(+ !��:�&��  

.�.� ���.���A 
 

,"P O�JK 

1 5394 O�JK .�.�  

�.	�	 0 118 ,"P 

  

�=<��9 -#�= �	 	<=<� W�_XC+ �95!� H O+<�5D!�+��  )���<�(+F0�� �	G K#	  +� # �I"�Q�

 -#�= �	 +� �L?��6  &�3�$�5��9 .	D����� ~�"+ �9�"	 H&��EK�A� &	+	 !UF\ /�35 �

�9 O+<1_/	#�#  	+	  �9 )���<�(+ &	+	!�	<�H �9?��� ["<� Y?Q; �<C �??x� �5&	�+�� 6+ .

&	+	 O�?� !Q?Q; /�35�9 � O+<1_/	#�#  	+	 &�� &	+	 -�� �9 H�"+02/0 �9 OE �;�	

 �??x� �?��� ["<� &�I��+5&	��"+ 5�"+ N?2�� ��?49 � ��+ �R	 . )���<�(+/+�9   	+	

!=#�B  Y?Q;98/99 �"+ �;�	.  

 -#�=6- S�;�	 5D!�+�� D)���<�(+ !��:�0�� �	 &��FG K#	  

@R. 
 ��6- .�S��

����A0� 

 ��6- O�JT1

����A0� 

98/99 02/0 100 

  

F0��G DK<" D)���<�(+ !��:�&��H � �@?@0�	%D�+� F0��G  6+ b�3 .�"+ -#+ ��+�%�"+ ��+ �+� 

�5 �?L�6 �P��12  J1� )3 6+ !F7��8  # &�� K6c���9 !p:9D�;�1_ 6+ �?L�6 ��+  J1�8 &��

�;�1_ �9 ���	 7��	<� ' H�+%O� �;�1_ ��+ -�7�+ ��E )3+��.  /+�9Yg+# b�3 ��+ O�� ��

(�z�! !� &	6.	<�  �?L�6 »�1� �RX_# « .���?�9 �q� �	 +�GF0�� �	 �8 �?L�6 H »�RX_# «6+ 

J1� )38  &�� �9 #»# « #»�RX_ «!� '��I�	<�.  ��# �F0�� ��+ �	»�1� «G��� �9  	<B



����� ��	 
� ���	 ��� �� �����  ...| 45 

 

!A� '7��F9 r	<�%� � �	GF0� HK<" �71_ #	 »�RX_ « #»�1�« � �9%!� '7�� ������<�. 

!� fI" )���<�(+ DK<" GF0�� D/+�=+ D!=#�B&.+# 	+�:� 	<�?� /�3% 6+ &�5513  &.+# �9

5506  &.+#5M3� �9 ����� .�9���"	)���<�(+ DK<" GF0�� D/+�=+ 6+ &��E  -#�= �	7  ��+N>

&�� �"+5!� � �9 O+<�5A8  �*�EO+N?�  W+�??x��I4� �9K�A� &.+#.�?L1" +� �F0�� ��+ /�3 

 F0�� �	G K<"H 5470  ^<AL� 6+ &.+#5506 .+#    	+	/	#�# )35/99 �;�	(  �9!=#�B  	+	 

# �"+ dIU1� &�$� -�A_+ &	+	 ��+ /#� /�??x�.�"+ D)L0 /#� �F0�� ��+ �	 ��+�9�19  ��?49

5D) &���A?R�9 )5 6+ ��A�8 �;�	(H 5 K�L�+ !�6+	�� ��!�	<�. 7  ^<AL� 6+ &.+#5506 .+#  

  	+	) /	#�#13/0 �;�	( [F\ # &	<9  ["<�)���<�(+ �9 �??x� Y?Q; �<C5&	�.�"+ 5  .+# 

Y?Q;  ^<AL� 6+5506 .+#    	+	) /	#�#09/0 �;�	(  ["<� )���<�(+ [F\&���"+r # /#� 

24   .+#[F\  ^<AL� 6+5506 .+#  	#�#  	+	/ )44/0 �;�	( �??x�� -�A_+ /$&�.�"+  

 -#�=7- F0�� !9��6�+G DK<" D)���<�(+ !��:�&��  

.�.� ���.���A 
 

,"P O�JK 

5 5470  O�JK .�.�  

�.	�	 24 7 ,"P 

  

 -#�= ~�"+�97L?�� HG D!9��6�+ F0��G DK<" D)���<�(+ !��:� -#�= �	 &��8 &��E  .�"+

�=<��9D����� �9 �9�"	E!� &�� &�3�$� O+<�5 	�5 �58/22  ["<� /����<� /�3�UB �;�	

 # &�� Y?Q7� �?���09/0 �UB �;�	�3 &�� 	�L�+ )���<�(+ ["<� �	 )���<�(+ �R	 .�"+

F0��G  K<"47/99  �;�	.�"+  
  

 -#�=8- S�;�	 O+N?� 5D!�+�� D)���<�(+ !��:�F0�� �	 &��G K<"  

@R. 
 ��6- .�S��

����A0� 

6- O�JT1 ��

����A0� 

47/99 09/0 58/22 

  



46 | �FL� O�96 # O�96!"�1� 

 

h�!"��9 6+ F0�� �	 !=#�B WXA=G �+ HK<"%9 Wc��9 &���A?R� # �� Y?Q7� !�"	 W�<;

�9 ��?:� �FA=��E �"	 &.+# 	+�:� �� �L1� #?� /�3% 6+ &�5506  &.+# �95403  &.+#5 M3�

�9�� -#�= �	 .9H  O+N?�&.+# W+�??x��F0�� ��+ /�3 �I4� �9	+	!9��6�+ /	#�#   &���"+.  �	

?*�G &	+	 ��+�3H 4980  ^<AL� 6+ &.+#5403 .+#    	+	) /	#�#17/92 �;�	(  �9!=#�B  	+	 

�"+ dIU1�. 304   .+#[F\  ^<AL� 6+5403 .+#    	+	) /	#�#63/5 �;�	(  Y?Q;��&.�"+ 

1 .+#  Y?Q;  ^<AL� 6+5403 .+#    	+	) /	#�#02/0 �;�	( &�� [F\+�"r # 118   .+#

[F\  ^<AL� 6+5403 .+#    	+	) /	#�#18/2 �;�	( O#�9 �??x� &���� !R�9.�"+  

 -#�=9- ?*� !9��6�+G ��?:�  	+	  �9 �I4�/	#�#  	+	 �?(#+  

.�.� ���.���A 
 

,"P O�JK 

1 4980 O�JK .�.�  

�.	�	 118 304 ,"P 

  

 -#�= �	10H S�;�	 5D!�+�� 5D!F D)���<�(+ :�!��&�� &�� ��+N>.�"+ �9D~�"+ D����� 

�9�"	&	+	 O�?� 6+ H&��E !UF\ /�35�9 � O+<1_/	#�#  	+	 Y?Q7� &�� H�"+04/72  �;�	

 OE Y?Q;&	<9&	+	 O�?� 6+ H�?1PA3 .�"+ !Q?Q; /�35�9 � O+<1_/	#�#  	+	  &	+	 -�� �9

&��H�"+ 02/0 �9 �;�	&�I��+  �??x�5&	�_ ��+ .�"+ 	�5 6+ ��A�8 �;�	  N?2�� ��?49 #

 �R	 .�"+5�����" ��+ 'H 80/97  �;�	 .�"+[F\ �9 v<9�� !@9�� �"+ !��35 ["<� �

 )���<�(+&�� 	�L�+[F\ �� �"+&	+	 �	 	<=<� /�3�"�3 5 ["<� � )���<�(+&�$� Y?Q7�

.�"+  

 -#�=10-  �;�	 O+N?�5?*� /+�9 !�+��G ��?:�  	+	  

@R. 
�6- .�S�� �

����A0� 

 ��6- O�JT1

����A0� 

80/97 02/0 04/72 



����� ��	 
� ���	 ��� �� �����  ...| 47 

 

7 - 'S�����E  

� i�U� �(�@� ��+ �	 �P�E�H !1�I� !�#� !��:�� �98 D!��96 -��  /+�9 /���E5 �	 	�9��

�0+#D/6�" ?�%�   !"���	<9. D��� e�"�"+ ��������   !"����9 $� #	%!(# &	�" ' �?>+�� 

�"+ �=+<�$� .%D-�7�+ -#+ ' �8 &.+# �9 &.+#$� # /�:9 /�3% '?&.+#/�0+#�12 /�3  r�"+

$� #%9 '/�: &.+#�12 /�3�0+#/+ �"+ 56+ � &.+# !>��+�= !��3!� �"	 �9�1�E 5�9 �  )3

�8 !��>.+# �0+# $� +�%!� '?3	1.�  

 H-�� ��+ )���<�(+ /+�=+�"���F0/+ 9<	F0�� �	 .G  H-#+&.+#/�0+#�12 /�3  )3 6+

J1�8 # &.+#�12 /�3�0+#D/+ !�+N�+��# 6+ ';�0 !� '7�� )3 �9.	<�  b�3 �9 O�?"� /+�9

F0��G -#+� H8 �� !��:� ���� )���<�(+h�" . �=<��9M(�2 �9 /�3M?���E(+ ��+ H& )���<�

 	<I*9&	+	 F0�� �	 .��G �9 /+�9 T�IU�+ �#� 6+ HK#	�� &	�J�"+ ':� �	 !>.+#�12 !"�. 

F0��G 0 �	 K<"� �@?@% �"+ -#+ GF0�� �+�5�  -�A_+ &	���+�= 	�+<� /#� �9!� .	<� �*��+ �	

D)���<�(+ 6+ !��:�+# /+�9 &��0�D/6�" &	+	/�3 D!��96 &����� &	+	/�3 �� &	�J�"+ !"��� O�96 .

 ~�"+�9200 GFA=  	+	  HO<�6E��L?G 04/72 �;�	�	 / !����� /�UB Y?Q7� /	#�#  	+	 

 �980/97 ;�	 # �R	 �02/0 �UB 	�L�+ �;�	!����� / )���<�(+ ["<� �9.��E �"	  ��+

 O+N?��R	  �"+ ��+ ����?95 �D!=#�B  	+	 D)���<�(+ !��:� &�� �9 ��@2��?:�  	+	 �	N�8 

 ��@2 # �"+ �9 �X���4�+ /#�?�! � /+�9%?A�0+# '&	+	 /6�"�3 .�"+ 6�?�  �9 O�?"� /+�9

�R	 O+N?� ��+H 04/72  !����� /�UB 6+ �;�	 ��� �	�9�<C 	<B5&�� Y?Q7� ���"+ 5 �

 ��I(+!� ��+	 +� ��q��+ ��+ O+<�5 � !Fl�4� V��5 fI" �!�	<� D)���<�(+ !��:���+<�� &�� 

�9 !9<B5�3	 K�L�+ +� Y?Q7� ��H  M�+N�+ �9!��:� )���<�(+ �R	?9 &�� !_<g<� ��+ # ���L1

 �"+5M3#o� �	 � !�E /�3�B+	�� OE �9�� �3+<B �.  

 

G����  

O���A0+.+ H .& # .i ) !F?�1395» ( /�?>	�� �9 !1�I� �#� �?9 6�� �??:� /+�95 �	 W�AF

!"��� ��� « �	 Wc�@� �_<AL�5 �AL�+ ��c�" !F� h�+�J15O+��+ ��<?���.O+��+ HO+�*� H  

!9�=.K HO�B )1383.( »?� M@�%�   :O�96 �<�"	 ���<� �	 !��96� !��:�8 K�� �+N�+

����+�/+« .FL�G O�96�!"�1. 19 )2:( 67-48.  



48 | �FL� O�96 # O�96!"�1� 

 

!J���.K H&��$�E )1388(. �?(<� �A?�	<B5�B�	 ����98 &#�>!"��� O<�� �	 /<Q� /�3 .

(�"�G 	5.O+�*� &��$�+	 H/��  

.+ # .� H!J?" !��IC�IC ) b+�;1396( »&6�"&.+# :6�"� # /�19%O�4 �9 !"��� O<�� /6�"

�#�%?� 	�%&��<Q�« �	 . �?�#	 Wc�@� �_<AL�5�?9 h�+�J1M3#o� !FFA(+ /�3

M�+	 !"�1*� �	 O�?195W�_XC+ /�#�1� # ��<?���H O+�*� H11-1.  

 H!;�_.K )1384 .(»"��� O�96 &	+	 &���������1�+ �	 !« .O+��$3#o�. �2 :O+�*� H &��$3#o�

�13�� W�:(�U� # !��4�+ K<F_ H!16 -13.  

_.~ # .K H!;� /�1R )1394.( »��&	+	 &���?� # !"��� O�96 /�3%�  OE !a����« �	 . �_<AL�

Wc�@� O�96 !F� M��A3 �?�4a�?� !"�1�%&�/+H �95E M�<. !�+6�?�H  :O+�*� �$�

!"��� �4�<�H 220-193.  

!"��� ]	+ # O�96 O��4�13�� )1389 .(!"��� [B �<�"	.  :O+�*�# O�96 O��4�13��  ]	+

.!"���  

R.K H!�<? )1396» .(!"��� O�96 !$���+� <Q� �6+	�� �	 !>.+#�12 �F�4� .« Wc�@� �_<AL�

���*2 �?M��A3 !$���+� !"�1$��96 !F�. �95 M�<K. E # !�<?R. /����*�H	�� 

 :O+�*�!"��� �4�<� �$� H40 -11.  

R.K # !J��� .~ H.K H!�<? !�_�1; )1394 .(»96 �	 !����� ^<1�?*� # !"��� O�G 	<B5 ��

?� 6+ !�X�+ O�>	+	%�  ]# �9 !1�I� !��96«.  �?(#+ Wc�@� �_<AL�5 h�+�J1

�?9]# !FFA(+!3#o�.  :O+�*� &��$�+	{13�� # )F_.  

5J��) .+ H!1390» .(G:(�U� :��?�"+��# � !@?IU�8  �?(�:���� !�6+	��!"��� O�96 �	 6�9.« 

&��<� 	�#E H34 :101 -96.  

6# H	+o���) /	+�� .K # H/#�*� .K H&	+N��UF" .b H.]1394.( »M�+��# �����" :j��� ��� �>

��� O�96 !�X�+ !9���UB # M�+��#!" .«&	+	 # )lX_ �6+	���3 .12 )4 :(52-43.  

 

Adda, G., M. Adda-Decker, J.Luc Gauvain, & L. Lamel (1997). “Text 

normalization and speech recognition in French”. Proceedings of 5th 



����� ��	 
� ���	 ��� �� �����  ...| 49 

 

European Conference on Speech Communication and Technology 

(EUROSPEECH). Rhodes, Greece: 2711-2714. 

Bijankhan, M., J. Sheykhzadegan, M. Bahrani, & M. Ghayoomi (2011). 

“Lessons from building a Persian written corpus: Peykare”. Language 

Resources and Evaluation, 45(2):143–164. 

Faili, H., N. Ehsan, M. Montazery, & M. T. Pilehvar (2016). “Vafa spell-

checker for detecting spelling, grammatical, and real-word errors of 

Persian language”. Digital Scholarship in the Humanities, 31 (1): 95–

117. 

Ghayoomi, M. & S. Momtazi (2009). “Challenges in developing Persian 

corpora from on-line resources”. Proceedings of 2009 IEEE 

International Conference on Asian Language Processing. Singapore: 

108-113. 

Ghayoomi, M., S. Momtazi, & M. Bijankhan (2010). “A study of corpus 

development for Persian”. International Journal on Asian Language 

Processing. 20 (1): 17-33. 

Levenshtein, V. I. (1996). “Binary codes capable of correcting deletions, 

insertions, and reversals”. Soviet Physics Doklady. 10 (8): 707–710. 

Li, C., & Y. Liu (2014). “Improving text normalization via unsupervised 

model and discriminative reranking”. Proceedings of the ACL 2014 

Student Research Workshop. Baltimore, Maryland, USA: 86–93. 

Scannell, K. (2014). “Statistical models for text normalization and machine 

translation”. Proceedings of the First Celtic Language Technology 

Workshop. Dublin, Ireland: 33-40. 

Sarabi, Z., H. Mahyar, & M. Farhoodi (2013). “ParsiPardaz: Persian 

language processing toolkit”. Proceedings of IEEE 3rd International 

eConference on Computer and Knowledge Engineering. Mashad 

Ferdowsi University: 73-79. 

Seraji, M., B. Megyesi, & J. Nivre (2012). “A basic language resource kit for 

Persian”. Proceedings of the 8th International Conference on 

Language Resources and Evaluation. Istanbul, Turkey: 2245-2252. 

Shamsfard, M. (2011). “Challenges and open problems in Persian text 

processing”. Proceedings of the 5th Language and Technology 

Conference: Human Language Technologies as a Challenge for 

Computer Science and Linguistics. Poznań, Poland: 65-69. 



50 | �FL� O�96 # O�96!"�1� 

 

Shamsfard, M., H. Jafari, & M. Ilbeygi (2010). “STeP-1: A Set of 

fundamental tools for Persian Text Processing”. Proceedings of the 

7th International Conference on Language Resources and Evaluation. 

Valletta, Malta: 859-865. 

SharifiAtashgah, M., & M. Bijankhan (2009). “Corpus-based analysis for 

multi-token units in Persian”. International Journal of Information 

and Communication Technology. Tehran: Iran Telecom Research 

Center, 1 (3): 15-26.  

Yang, Y., & J. Eisenstein (2013). “A log-linear model for unsupervised text 

normalization”. Proceedings of the Conference on Empirical Methods 

in Natural Language Processing. Seattle, Washington, USA: 61-72. 


