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هذه الطبعة
إهداء من المجمع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

قائمة المحتويات

الصفحةالموضوع

١١قائمة الجداول

١٣قائمة الأشكال

٢١مقدمة المجمع

٢٣المقدمة
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a> ?@1" !,** â ,_ aI a01"# ،<** [= 95
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 $"U**Z" <**P@w1" N** TP a� a) aK UJ**+%) <Is,I**c1" !,7,**xO1" 9;,**k~j N**\# ،<_ [I 90** �c D¦1"# <** TI 9MIM¡"
.<** [I 9| �� T@1"  9!,**0B,6 T)1"  !"A,**6Bj  N**\#  ،(,**k1  <**MB¯1"#  <M-,**c1"  !,** aP 9@ aw1"#  ,k�I**xOK

(<_ TI 9- aU ah1" < [= 95
a> ?@1" !, â [# a' FP*1" <g,hZ :"$%) �"5� :"$% <kV"# : ١ Ew�

 �**@Z" <_**nQ'Z <_** TI 9- aU ah1" <** [= 95
a> ?@1" < â [# a' FP***1") <_** TI 9- aU ah1" < â [# a' FP***1" .<_**InM)1"# &5**@h@1 �**=�h1"'0\ �**@Z" <_**nQ'W  (١)

 .https://corpus.kacst.edu.sa :N**W ،٢٠٢٢ ،U**-5)o% ٢٤ $"$b**+d" £**=;,K .(<_**InM)1"# &5**@h@1 �**=�h1"'0\
 ،٢٠٢٢ ،U**-5)o% ٢٤ $"$b**+d" £**=;,K .(٤٫٦ <(**c¦1") <_** TI 9- aU ah1" <** [= 95

a> ?@1" !, â [# a' FP***1" <**g,hZ :"$% :�"5**�  (٢)
.https://sourceforge.net/ghawwasv4  :N**W
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 F'**P)hK �<**@BUW °**3# ، 9<** TI 9@\,� T)1" !,**B5@1"# <** [= 95
a> ?@1" !,** â ,_ aI a01" <**@BUW :())341 234' ())*+,-'

 !,** â ,_ aI a01" <**g,hW 9!"#$% <**@�W% N**W .<_**I^,�1" 9<**@BUZ" 8 <**g,hZ" !"#$% �**@\ F'**=�Q ,**W �**@\
 E**I 9@ �S T)1" 8 (R) <**mWÉ1" 9<**>1 �**@\ !'**P)\" ]**1" ،(١)<_** [I 9̀ , a6 �B 9C" (b**cO^d) !"#$% <** [= 95

a> ?@1"
 .(R) $"5**o� , �W"'()**+" #% �<**7UhW q**@J)K d :�**3,V <IO0**� :"$pG !U** [7 F## ، [ 9³,** a6 �B 9C" [� 95** a> ?@1"
 $U**mP07 ،(٢ Ew**x1") (Voyant Tools (٢)u**^,=57) !"#$p**7 <** [I 9@ F\, a� T)1" 9!,**B5@1" <**@�W% N**W ,**W%
 DÊ**n1" N**\ �:'**Q'\ e!,**W5@hW U**k| FK ،,**k 9)g,hP- A'**01"# :"$�" §2**3 8 DÊ** Tn1" H**61 #% E**IP�

.!,** aP 9@ aw1" <-,S**+# ، 9!,**\5}5Z"  "U()**+"# ،!,** aP 9@ aw1" «**- 9!,**�,_0K;d" E**�W ، D&,**�"

r=UO1" �fUM1" < â [# a' FW EI@S)1 ±,_) Tn1" Ëh- <kV"## u¦=57 <kV"# : ٢ Ew�

غَوِيّة ة الـمُدَوّنَات اللُّ يَّ َ�انِيًا: أهمِّ
 ،)empirical( <** TI@Ph1"# ،)experimental( <_** TI»=Um T)1" 9!,**+"; D'@1 �<** TI DP3% <** [= 95

a> ?@1" !,**^ [#'P@1
 9!,**3, [Äd" ÈÌ" 8 F�V#p**+ ،­;,**hP@1 a½,**+�" a�I**+51" ['**h FK ]**1" <**>@1" ,**kK T$,W# d X**Io

:N****W  ،٢٠٢٢  ،U*******-5***)***o%  ٢٤  $"$U*****)******+d"  £=;,****K  .<***I****O**0x1"  <****** TI 9̀ , a6 �B 9C"  (b**cO^d)  !"#$%  (١) 
 !"#$�"  §2**k1  <_** TI 9̀ , a6 �B 9C"  !,** aMI 90 �J T)1"  uBU** F�  .http://corpora.lancs.ac.uk/stats/toolbox.php

 8 A,**6BC" r**@\ .­¯G,**7 ،,_**n=�=U- :U**|^" .<_** TI 9- aU ah1" ij r**VU FK '**s# ،(Vaclav Brezina) �**� [1% /,**)o 8
 ،´,**=U1" ،U**x¦@1 $5h**+ �**@Z" <**hW,V ;"$ .45**ImZ" �,J@**+ :<**PVUK .<_ TI 9-5** F+, a¡" < â [# a' FP***1" !,** [= 95

a> F1
 .٢٠٢١  ،i#�"  <**h0J1"

)2( Sinclair, S. & Rockwell, G. )2022(. Voyant Tools [v. 2.5.3]. Retrieved October 24, 2022, 

from https://voyant-tools.org.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 F!, â [# a' FP***1" �**Q D$YK �2**1" ½,**+�" 9;# T'**@ 91 N=U**xh1"# �$,**¡" �U**M1" 9v**@JW 2**nW a<_**�Q'¡"
.&5**@h1" 8 <** [= 95

a> ?@1"

غَوÚِّ والسياسة طِي� اللُّ iخ بِيقِيّة والتَّ iط غَوِيّات التَّ أ. اللُّ
 ,**W# ، 9!,**>@1" <** [IPI@hK# ، 9<** [I 9PI 9@ �h T)1" !,** [= 95

a> ?@1" 8 E** T�P)K ��#U**7 <** [I 9MI 90 �J T)1" !,**=5>@1
 N**W ,**k- H** T@h)Q ,**W# ،< TI**c�n1" !,** [= 95

a> ?@1" 8# ،r**I 9@ �h T)1" 9E**h7# r**I 9@ �h T)1" $"5**W N**W ,**k- H** T@h)Q
 ،&¯w**1" <_**ÍIkK# <**>@1" E_**I�PK '**n\ Î,**W D'1" <**g,hW q**^"5g# ،<** TI@Mh1" q**^"5m@1 e!,**+";$
 �**I 9J �( T)1" 8# ،v**P)mZ" 8 9<**>@1" N**\ e!,**+";$ N**W ,**k- H** T@h)Q ,**W# ، 9<** [I 9\, aP 9) �Vd" !,** [= 95

a> ?@1" 8#
 ،< [= 95

a> ?@1" < â [# a' FP***1" 9�**IJÇ# ، [� 95** a> ?@1" v**}51" �**IJÇ 8 e!,**+";$ N**W �**- FH**@h)Q ,**W# ، [� 95** a> ?@1"
 �**I 9J �( T)1" N**W �"5**^�" §2**3 N** TP a� a) aQ ,**W# ، 9r**mhZ" �**IJÇ# ، [� 95** a> ?@1" 9/,**clod" �**IJÇ#

.(١)45**0M1"# 2**I�n T)1" 8 �¯** T�P)Q « TI**+,+% N** �= aU6n F\ N**W

 8 � [«**- �**1¬ FE**I1$# ،r**h^ :/"5**g" ؟!d,**mZ" §2**3 8 <** [= 95
a> ?@1" !, â [# a' FP***1" F'**I�K E**3

 <**g,hW 9!,**MI0JK �**@\ !'**P)\" ]**1" �#U**�1" �**@K 8 ،!,** a+" a; D'1" N**W E**`,k1" r**m¡"
 N**\ '**=� aQ !"#$�" a$'**\ T�� ،,**n F3 ,**n a1,mW ä **©1 !,** a+" a; D'1" §2**3 [E FG FU**6B# .<** [= 95

a> ?@1" < â [# a' FP***1"
 ،(�5**�Q,01") E**�W <**mWÉ1" !,**>1 �**@\ !'**P)\" ]**1" !,**+"; D'1" �**@K N**\ �**I3,  ̂،(٢):"$% ٢٦٠

 45**0M1" ,**W% .�**I 9J �( T)1" 4,**P\% 8 <**1#'1" !,**+,Ic1 )implementation( 2**I�n)1" À**B !,**c+YZ" 2**tpK  (١)
 ، �<I**+,+% 45**0M1"# 2**I�n)1" E**W"5\ ['**h FK .�**1 �** [J Ft ,**P1 v**P)mZ" 45**0s �**@\ '**P)hQ 5**k7 ؛)acceptance(

 E**W"5h1" §2**3 u**xs5^ .<**+,Ic1"# [� 95** a> ?@1" �**I 9J �( T)1" 8 [� 95** a> F1 v**}# D�% r**IIMK :$,**\j '**n\ ، �<P**+,B E**-
 <** TIhs"51" ,**k)@�W% �**@\ �¯**�d" 8 q**�UQ N**Z# ،(Haugen’s Theory «**V53) <**=U|n- u**7U F\# ،,** �PQ's

 :<_**IKÌ" !,** a+" a; D'1" ij FU**|n1"
Haugen, E. )1966(. Dialect, language, nation. American Anthropologist,68, 922–935.
Haugen, E. )1972(. Language planning, theory and practice. In E. Haugen )Ed.(, The ecology of 
language: Essays )pp. 287–295(. Stanford: Stanford University Press.
Haugen, E. )1987(. Blessings of Babel. Bilingualism and language planning. Problems and pleasures. 
Berlin, New York: Mouton de Gruyter. 

 ٢٤ $"$b**+d" £=;,K) https://corpus-analysis.com :ÈÌ" �**-"U1" 8 U**|^" !"#$�" §2**3 �**@\ �¯** D�¯1  (٢)
 .(٢٠٢٢ ،U**-5)o%
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 !"#$% °**3# ،�**M7 �:'**B"# �:"$% a4#,_**nK �2**1" $'**h1" ij a{**�% �% °**�OQ N**O1 .,**P3{�# ،(;Ì")#
 ، e<** TIP@\ e!d,**MW N**W ٦٠٠ $;"+**>؛ /;,**MQ ,**W u**>@- ]**1"# ،(WordSmith Tools �IP**+ $;##)
 ،< [I 9\, aP 9) �Vd" !,** [= 95

a> ?@1"# ،< TI**c�n1" !,** [= 95
a> ?@1"# ،<** [I 9PI 9@ �h T)1" !,** [= 95

a> ?@1" 8 e<** TIhW,V !,**B#U�%#
 " �{**�o F'**P)hQ �#U**�1" §2**3 8 ?Ð**S01" E**Ph1" ;,**�# .(١)< TI**+,Ic1"# <** [= 95

a> ?@1" !,**JI 9J �( T)1"#
 <** T=U F~,_ an T)1" !,** â ,_ aI a01" N**W u**1 T5� ]**1" ، 9< TI@P***h1" !, a+" a; D'***1"# 9<_ TI»=U***m T)1" !,***+"; D'1" �**@\
 E_I0**+ �**@\- ª#'**g" N**W '**hQ r**1 .)digital data( (٢)<** [I 9P as TU1" !,** â ,_ aI a01" ij )analogical data(

 < â [# a' FP***1"  !,**MI0JK#  �**3,nW#  !"#$%  �#$  N**W  [� 95** a> ?@1"  �**I 9J �( T)1"  �**@\  FE**Ph1"  -4,**�Z"
 8 <**-;,�Z"# ;,P�)**+d" 8 �**I 9J �( T)1" �**@\ E**Ph1" FE**�W ,**k^#$ N**W �**I7 FE**Ph1,7 ،<** [= 95

a> ?@1"
.,**k 9̀ "$p- Y** ?0¦ T)1"# ،¸5** ?c1" 9!,**3,Ä" N**\ e<** TI@I@� e!"#$% �#$ N**W <** TI1,P1" ¸5**c1"

تِمَاعِيّة iسَانِيّة والاج iب. العلو& الِإن
 ;5**k~ v**W <** [I 9\, aP 9) �Vd"# <_ [I 9̂ ,** ac �̂

9C" &5**@h1" 8 <** [= 95
a> ?@1" < â [# a' FP***1" Ñ,_**0K;" F!,**Q"'- !%'**-

 [°** 9\, aP 9) �Vd"  �**S01,-#  ،)digital humanities(  <** [I 9P as TU1"  !,_ [I 9̂ ,** ac �̂
9C,-  TÅ**c FQ  ,**P-  &,**P)3d"

 U**x^ ,**W'n\ ،&٢٠١٤ &,**\ 8 " �{**ypK º**o�" <**Q"'01" u**^,G .(٣)�5**6�" �**V# �**@\ [ 9Ò** as TU1"
 E**�"5 T)1" !,w0**� 8 ¸,**J Dn1" <h**+"51" <_** TI»=Um)1" <**n3É1") :,**k^"5n\ �<** TIP@\ �<**s;# �5**�B,-
E**�"5 (c©7**50כ)،  T)1" <O0**� 8 «W'()**cZ" 9­df 9!,**ÍW aE**I@� u@P**� ،(٤)( [°** 9\, aP 9) �Vd"
 {**�  e<** TI@I@�  aqI1,**+%  E**I 9@ �S T)1"  N**W  F�5** Tn1"  "2**3  N** TP�K#  ،«**�B,01"  9&,**P)3,-  u**I|B#

 :N**W ،٢٠٢٢ ،U**-5)o% ٢٤ $"$b**+d" £**=;,K .�IP**+ $;## !"#$% �**@\ !'**P)\" ]**1" !,** a+" a; D'1" U**6B v**s5W  (١)
 .https://lexically.net/wordsmith/research

 �**@\ '**P)hK d i#�" T�% 5**3 <** [I 9\, aP 9) �Vd" &5**@h1" 8 <** [I 9P as TU1" !,** â ,_ aI a01"# <**=U F~,_ an T)1" !,** â ,_ aI a01" «**- ¸U**�1"  (٢)
 <**@�W% N**W .�**1¬ �**@\ <_**I^,�1" '**P)hK ,**Pn©- ،E**I 9@ �S T)1"# v**Pg" 8 [°** 9\, an 9J ��d" A, aG T2**1" !"#$% N**W e:"$% [�%

.!,^,_0)**+d" :<**=U F~,_ an T)1" !,** â ,_ aI a01"
)3( Veltri, G. A. )2020(. Digital Social Research. Medford, MA: Polity Press. 
)4( Kramer, A. D. I., Guillory, J. E., & Hancock, J. T. )2014(. Experimental evidence of massive-scale 

emotional contagion through social networks. Proceedings of the National Academy of Sciences, 
111)24(, 87888790-.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �**@\ E**I 9@ �S T)1" ªU**V :,_** �I 9̂ , ay .«W'()**cZ" 9­df !,**ÍW �**@\ E**I 9@ �S T)1" � 9U**V F% : �d T#
a
؛ % e<s50**cW

 �5** Tn1" "2**3 �5**OQ '**s# .«W'()**cZ" 9r**@\ �#$ E**I 9@ �S T)1" ªU**V :,** ��1,y .<** eP(} e<** T= 95
a> F1 e!,**^,_I-

 �5**o ،r**k@I@S)- r**)k FQ d #% ,**k-,S�% ­U**h FQ d ،)unobtrusive( �<** TI�t e!,**^,_I- ,**Wj 9!,** â ,_ aI a01" N**W
 !,**^,_I- N** TP�)K )obtrusive( �:U**3,~ e!,**^,_I- ,**Wj# ،§{**� �#$ DÊ**n1" �**@\ ,** ¹06nW &,**P)3d"
 ij ، e<** TIsU\# ، e<** TI7,My# ، e<**IPI@hK e!,** TI�@t# ، e;,**P\%# ،A,P**+% N**W �5** F6 ?n1" �**@K Ó**)nW
 <**>@1" �**@\ <** [I 9\, aP 9) �Vd"# <_ [I 9̂ ,** ac �̂

9C" &5**@h1" 8 <** [= 95
a> ?@1" < â [# a' FP***1" F<**g,hW U**6)MK d# . 9§ 9U** 9tf

 §2**3 !d,**mW DEG 8 e<**nPsUW e<** [I 9P as a; e<** â [# a' FW DE FG �**@\ E**- ، [°** 9\, aP 9) �Vd" E**�"5)1"# q**=51" 8
 �5**O)7 ؛ 9<**g,hZ" F!"#$% ,**W% .,**IV515-#º^�"# £**=;, T)1"# <**7,M T�1"# /$�"# N**Q D'1,G ؛ 9&5**@h1"
 <**g,hW !,**MI0J)- #% ،§{**�# �"5**� E**�W ؛<** [= 95

a> ?@1" < â [# a' FP***1" <**g,hW !"#$% &"'()**+,- ,** [Wj
 .<** [I 9hI 90 TJ1" <**>@1"

بِيعِيّة �. تطبيقات معالجة اللغة الطَّ
 �**@\ &5**MK ]**1" ،<** [I 9hI 90 TJ1" <**>@1" <**g,hW v=;,**xW N**W !,** aMI 90 �J T)1" §2**3 !U**k~
 <** [I 9hI 90 TJ1" <**>@1" <**g,hW É**)h FK# ،�,**c^C" r**k7 E**�W [� 95** a> ?@1" [Ê** Tn1" r**k7 �**@\ <**1Ì" q**=;'K
 <**g,hW !,** [IWÔ;"5� �**3,nW <**y¯y �**@\ F'**P)hK# ، [°** 9\, an 9J ��d" A, aG T2**1" 45**MB N**W �̄ **MB
 r** ?@h T)1" �**knW# ،E**I@S)1" 8 <**1Ì" �**I@\ '**P)hK �2**1" '**\"5M1" �**knW °**3# ،<** [I 9hI 90 TJ1" <**>@1"
 <**g,hZ" &,**kW <**Q$pK 8 '\,**c FK e<** TI},=; e!d,**P)B" �**@\ <**1Ì" �**I7 '**P)hK �2**1" D·Ì"
 E**�W ؛<**MIs'1" 9!,**^ [5OZ" ar**k7 <**1Ì" �**- Fr** ?@h a) aK �2**1" H**IPh1" r** ?@h)1" �**knW# ، e:'**Q'V e!,**^,_I01

 .�,**c^C" Î,**W$ 8 <_** TI 906h1" !,w0** Tx1"

 F/ D;'**Q ,**kI7 ]**1" E**I@S T)1" <**@BUW :i# F�" ؛<** [I 9hI 90 TJ1" 9<**>@1" <**g,hW 8 �,**)@BUW כ,**n3
 ]**1" '**I15 T)1" <**@BUW :<_**I^, T�1"# .,**k6`,6t 9r**k7# <**>@1" E**I@� �**@\ a<**1Ì" �5 ?I 9-5**+,¡"
 �**)¦ FK ]**1" F<**@BUZ" °**3# ،<**g,hZ" 8 <**1Ì" A"$% <** Ts$# ، 9!,**VU(Z" �5 ?I-5**+,¡" �**)¦ FQ ,**kI7
 DEG 8 i#�" <**@BUZ" ; ?5** aJ)- F<_**I^, T�1" F<**@BUZ" F; T5**J)K# .<** [I 9hI 90 TJ1" <**>@1" <**g,hW !,**MI0JK
 N**W .H**IPh1" r** [@h)1" �**knW# <**1Ì" r** [@hK �**knW �**@\ 9:{**t�" <**^#Ì" 8 �:'**P)hW ، e<_** TI 9nWÔ e: T'**W
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 9�5** F6 ?n1" 9q**IMnK !"#$% °**3 §2**3 ,**nW,Q% 8 " �;,**xl^" <** [I 9hI 90 TJ1" <**>@1" <**g,hW !,**MI0JK º**o%
 ، 9!,**\5}5Z"   "U()**+"#  ،�5** F6 ?n1"   "U()**+"#  ، 9U\,**xZ"  E**I@�#  ،<** [= 95

a> ?@1"  !,** â ,_ aI a01"#
 <-,)O1"# ،<** TI 91Ì" <PV Tb1"# ، 9�5** F6 ?n1" Ê**I(@K# ، 9�5** F6 ?n1" X**In6K# ، 9!,**\5}5Z" <**V2P^#
 ،&¯w**1" ai ®j ­ ?U**h)1"# ، [ 9³ ā ** �W 9C" �**IS6 T)1"# ،<** TPkZ" {**� <** TQ'=É1" E`,**+ TU1" :b**@7# ،<** TI1Ì"
 [� 95** a> c1" r**k7) H=5**c**@5כ "1@? Tl1" 8 4,**P\�" A,G¬# ،Õ"b**7d" r**\'1"# 9<**y$,SZ" !,**K5-#;#
 Fr**k7 5**3 ,**n3 <** [I 9\, aP 9) �Vd"# <_ [I 9̂ ,** ac �̂

9C"# <** [= 95
a> ?@1" &5**@h1" 8 «**�B,01" [r**kQ ,**W# .(«O@k)**cP@1

 8 e<**W ['M)W e!,**+;,PW H**IM� E**V% N**W ؛<** [I 9hI 90 TJ1" <_** TI 9- aU ah1" <**>@1 < TI**+,+�" <**g,hZ" 9!,** TI1f
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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a> ?@1" !,** â ,_ aI a01" §2**3 N** TP a� a) aK#
 °**3 E [@S F)**+ ]**1" :$,**P1" u**W"$,W ،!" a [{** a> a) FW N**W �5**)� a&¯**\# ،<** [= 95
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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 E**�W ؛ e<@**c@clW {**� e!d,**B N**\ DÉ**h FK �<**�@)(W e!,**Í7 F< TIP**+d" F!" a [{ a> a) FP***1" E** [�P FK
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 §2**k1 <**I}"b7" <** T= 95

a> F1 e!,**^,_I- <**@wIk1 �E_**I�PK (٤) E �w** Tx1" 8 .(٣) r**s; <t5(I**x@1# ،(٢)
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	  .U`,P T�1"# 4,h7�"# A,P+�" :( bK @V
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الباب الأوّل

٤٦

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	  .¨¦g" :jOk' bcde-'

	  .UPh1" <@BUW : bl/F 2m4' bcde-'

	 .U`,P�1"# 4,h7�"# A,P+�" !";"UOK :n1/o-' bcde-'

 [{ a> a) FP***1" -,** ��Q%- Å**c F=# ،)independent variable( [E 9M a)** �c FP1" [{ a> a) FP***1" F&5**k�W °**M-
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&' ;'p))q4'
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 [°**@=#pK [{**>)W) <_** TI 9̂ a'Z" :;5** ?c1"# <** TI DOZ" : a;5** ?c1" «**- �<**s¯\ כ,**n3 E**3 : @A1)) 234' ;'p))q4'
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 1?rg 1r
'VXst ur`4'

 1?rg 1r
v1X4' Q1rU' w>Z  Eq+ ExF,e4'

;%yX4'
 YP 1?zxF,F
{WSL4'

 |1Gs
;%yX4' }~Vq4'

11 2 286 87 2 <_I^'W :UM01"
7 0 200 89 3 <_I^'W �"UP\ 4f
9 3 176 92 4 <_I^'W A,c¦1"

16 0 120 112 5 <_I^'W :'`,P1"
0 0 156 55 6 <IOW &,h^�"
0 1 206 39 7 <IOW ­"U\�"
6 0 75 88 8 <_I^'W 4,�^�"
6 0 129 113 9 <_I^'W <-5)1"

... ... ... ... ... ... ...

... ... ... ... ... ... ...

r=UO1" �fUM1" < â [# a' FW NW ("5nWf NQ21" ,kQ% ,Q)# (½,n1" ,kQ% ,Q) « [= 95
a> ?@1" N �=U [I>)Z" !,^,_I- : ٥ Ew�

 ½,**Is  H**`"U�  �**@\#  ،,**k\"5^p-  !" a [{ a> a) FP***1"  '**Q'�  H**`"U�  �**@\  �**B,01"  $,)hI**+
 E**- ،q**cB# ;" aU** �O [)1" ½,**Is �**@\ ¨**©1 �**1¬# ،< TI**+,IMZ"# <_** TI0©Kb1"# < TIP**+d" !" a [{ a> a) FP***1"
 ، 9/,**01" "2**3 N**W 9<**W$,M1" 45**6�1"# 9�**B,0Z" 8 F$U**K ]**1" !"A,**6BC" N**W ªU**t F% e�"5**^% �**@\
 8 ,**kh=Ô5K /5@**+%# ، 9!" a [{ a> a)** F*Z" �"5**^% r**k7 8 �Ø5**S@W �$,**Q$Ô" $,_**I)\d" "2**3 N**W � T@m)I**+#

 . [� 95** a> F1 ÜÊ**^ D�%

ع والكثاÂة  نوُّ و©يع والتَّ رَار والتَّ iانِي: التّك المبحث الثَّ
_>؛ °3#:  TI 9- aU ah1" < [= 95

a> ?@1" < â [# a' FP*1" <g,hW <Q"'- 8 ªU FÄ e< TI1#% e!,-,cB ij ,n3 ;,x F©+

١ .. [ 9× �c D¦1" ;" aU �O [)1"# H@JZ" ;" aU �O [)1"

٢ ..< [I 9@ �h 9�1" <P@w1"# < [I 9\ �5 Tn1" <P@w1"

٣ ..)dispersion( u ?) ax Tl1"# ،)distribution( v= 9Ô �5 T)1"
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٦ ..UQ,h F*Z" ;" aU �O [)1"
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 ã**@0Q $'**h1,7 [ 9Â,** aP �� Fh1" r** �+ TU1" ;,_**0)\,- ,**W% ، [ 9³ ā ** �W 9C" r** �+ TU1" ;,_**0)\,- �**1¬# ،<**P@G ٧٧٫٧٩٩
 8 !,** aP 9@ aw1" (segmenting) 9v**IJMK '**n\ [

9³ ā ** �W 9C" r** �+ TU1" 8 $'**h1" T{**>)Q .(١)<**P@G ٧٧٫ ٤٣٩
 " � DÀ**B 4,_**nQ �2**1" <** [I 9@ �h 9�1" <**P@w1" 9Ew**� ij $5**h=# ، Þ°**hI0� "2**3# ، DÊ**n@1 <** TI 9@0M1" <**g,hZ"
 !,** aP 9@ aw1" $'**\ {**>)Q ,**Po ،(١ 4#'**g") <7,**cP- �d5**6�W F�5**O=# ، D 9�,**)O1" D�**�" 8 ¹̄ M)**cW

. 9:'**B"51" <**P@w@1 9!,GU**¡" ­¯**)t" ;,_**0)\,- ،<@w**xZ" �5** F6 ?n1" 8 -,** ��Q%- <** [I 9@ �h 9�1"

 ��))Ms ��V*))Og >))M�% �))/�o 2e4' ]))z� b @� <�))ŝ @�' �))Ô 2,4'% b @A1)) <L3̂ DM4' �))Ô 2,4'  : ١ ;%>�
�))/�o 2e4' u))s

( b/ @*M̂ @R4' Q1 <L @* <G4' w>Z �Ô 2,4' (rU'

٧ [ 9Â, aP �� Fh1" ,_ ¹I 90 a� ar �O F �¡å F�_
ٰan �© aK" aA a# e: T5 FM 9- aq

ٰa) 9O �1å 92 Ft ٰ aç �S aI ٰaQ

٨ [ 9³ ad�  & 9C" ,_ ¹I0� rO¡" §,_n©Kf# :5M- /,)O1" 2t ç¾ ,Q

١٠ (v [JMW) [ 9³ ā �W 9C" ,_ ¹I0� rO¡" §,_n©Kf # :5s / /,)O1" 2t ç¾ ,Q

 "5**�@)t" r**y ،<**Qf ­df <)**+ �fU**M1" !,**Qf $'**\ T�% �**@\ "5**hPV%» :Â" T'**1" 45**s �,**MKC" 8 °�5I**c1" U**o¬  (١)
 ،:U**x\ v**-;%# :E**Is# ، e!,**Qf v**-;%# <**Qf ,_**)ÍW# :4,**s N**W r**knW# ، �$�**Q r**1 N**W r**knP7 ،�**1¬ �**@\ $"Ô ,**PI7
 $'**\ 8 a­¯**)td" �% ,**Po ،�5**y¯y# u**+# :E**Is# ،�#U**x\# ¨**Pt# :E**Is# ،:U**x\ v**cK# :E**Is#
 !,**7¯)td" §2**k1# ،<**75O1"# :U**601"# &,**x1"# <**OW# <_**nQ'Z" E**3% «**- �**7¯)t" N**W v**0^ '**s !,**QÌ"
 ×**n@1 rk\,P**+ '**n\ E**�"5�1" v**}# 8 /,** [)O1" $,**k)V" ij ,**3 [$UW �5**OQ '**s ]**1" ،,**k- <** T�,�" ,k-,0**+%
 ،�fU**M1" &5**@\ 8 �,**MKC" .°�5I**c1" .�fU**M1" <**-,)o E**B"UW <**Q"'- 8 -r@**+# �**I@\ ¶ �**@�- e'**PSW

 .١ ٤٧ <**S�� ،٢٠٠٨ ،H**xW$ ،<1,**+U1" <**c+YW ،Ñ#Y**^;�" qIh**� :H**IM�
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 (4%)  E**6�K  !,**h [JMW nk7**,כ   ، �<_**nQ,_0)W  <_** TI 9- aU ah1"  �5** F6 ?n1"  8  v**I 9J �M T)1"  4"5**B%#
 N**W v**I 9J �M T)1" E`,**cW 8 ,**n7¯)t" �**@\# .<** [= 95 �S Tn1"# <** TI7U61" Â,**0Z" N**W ,**3{�# X**=Uh)1"
 �5**OK ,**W'n\ v**I 9J �M T)1" <** TI1f N**\ è,**67C" [� 95** a> ?@1" N**W q**@J)Q �** T̂ % dj ؛ e<** T= 95 � aÛ U**|^ <**kV#
 ، DÊ**n1" 8 !,** aP 9@ aw1" /,**cB v**s"# T«**0lQ °**o ؛ 9<**g,hZ" !"#$% N**W e:"$% 8 �<**mW'W <** TI1f כ,**n3
 �5** F6 ?n1" «**- ,_ ¹I 90**c^ ±,_**) Tn1" ­¯**)td " �U**|^ ؛,**kI@\ <_** TI 9̀ , a6 �B 9C" !¯**W,hZ" Ö**0 FK °**o#

 .�**^#$ 9<**g,hZ" �5** F6 ?n1"# v**IJM T)1,- <**g,hZ"

.( 2/4 2%&' @Q1�1q�' �`?4 �Q1RK,M <F Th <r 1L/P%
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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�/ @�ô 2e4' ]))z� b @� <�ŝ @�' �))O,*4 ()) b/ @L <JM-' ())P13�4'% b @j)) <JM-' f iV))X 2e4'% Q'~' <,))�̂ be4' : ٣ ;%>))�

( <0 b% <> DL)4' Q1 <L @* <G4'
( b/ @*M̂ @R4'

 Q1 <L @* <G4'
( b/ @ZV̂ 2X4'

b[ @L <JML4' f iV <X 2e4'( b/ @L <JML4' (P13�4'

r=UO1" �fUM1"7779914952
TTRSTTR1000

0.687
0.190.54

< TI DOZ" ; a5 ?c1"4764210665
TTRSTTR1000

0.683
0.220.60

<_ TI 9̂ a'Z" ; a5 ?c1"301577336
TTRSTTR1000

0.693
0.240.56



٥٣

Úِّغَو الإحصاء اللُّ

ة يَّ
غو

ُّ الل
تِ 

انا
لبي

يّ ل
ناع

صطِ
الا

اءِ 
َّك ذ

 ال
اتُ

قني
وت

اءُ 
حص

الإ
هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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.< [= 95 �S Tn1" Â,**0P@1 ev**IJMK �#$ N**W# ، [ 9³ ā ** �W 9C" r** �+ TU1,- �/5**)OW �1,h** F*Z" ÂfU**M1" [Ê** Tn1"

 eA�**V [E FG v**} F# : �d T#
a
E (٧)؟ % �w** Tx1" 8 ,**Po 9�fU**M1" A"�**V% N**\ !,** â ,_ aI a01" u** aí DI F3 X**Io
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 E**-,MZ" �5**OI1 ،(�5**n)1" E**W,hW) E**-,MZ" N**\ ,**n3 F4 9'** �\

a
% .¸ �U** a�1" E**W,hW# ، 9­"U**Ûd" E**W,hW# ،! F#,**� T)1"

 5**3# ،N**Q,_0 T)1" E**I@S)- )ANOVA( 9�**@J6W 9<**PVUK ;,**xl^" ij $5**hQ �**1¬ 8 q0** Tc1"# ،(N**Q,_0 T)1" E**W,hW)
 q**)O1" 8 9§;,**xl^d ؛(N**Q,_0)1") E**-,MZ" ij E**IW% ؛�¬j .)Analysis of Variation( N**W �U**6)(W ��**@J6W
 aE**-,MW [ 9� aU** ah1" E**-,MZ" ;,_**I)t" 8 �**I1j FE**IW% ,**W 5**3 4,Ph)**+d" :º**o# ;,**xl^d" U**6nh7 ،<_** TI 9̀ , a6 �B 9C"

 . eH**Is$ {**� [ 9� aU** ah1" E**-,MZ" �,G �j# ، D×**nV�" �**@J6Z"
 .(LancsBox bcO^d) ¸#'n� :"$% &"'()+,- !"A,6BC" §23 A"UVj NOPQ  (٢)

Brezina, V., Weill-Tessier, P., & McEnery, A. )2020(. #LancsBox v. 5.x. [software]. 
Retrieved October 24, 2022, from http://corpora.lancs.ac.uk/lancsbox.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 <**h Ts5)Z" q** ac D¦1" u a6 9@( F)**+" :,** ��1,y . eA�**V [E FG N**W (½,**n1") <**P@w1 (<**~5S@Z" !";" aU** �O [)1")
 :4,**�Z" E_I0**+ �**@\ ،,**k 9\5PmW �**@\ <** [I 9@ �h 9�1" !,**P@w@1 Ü°**@h7 e;"U**OK [E FG <P**cM- (<** T=U| [n1")
 �5**PmZ" �**@\ ٢٥٣٢ ;" aU** �O [)1" r** Dc Fs ,**W'n\ ،(٧) E �w** Tx1" 8 (١) X**61" 8 4 T#�" A�**g" 8
 .A"�**V�" <** TIM- 8 <**h [s5)Z" q**c [¦1" <** TIM- �**@\ �**I1"#$ "2**O3# ،٠٫٣١٦ 9é,** Tn1" U**k~ ٧٧٧٩٩؛
 eA�**V [E FG 8 ½,** Tn1" <**P@w1 eØ5**S@W e;"U**OK [E FG <P**cM- <**~5S@Z" q**c¦1" u6 9@( F)**+" :,** �h-";
 DX** T61" 8 4 T#�" A�**g" 8 4؛,**�Z" E_I0**+ �**@\ ،<**P@w@1 9<**~5S@Z" !";" aU** �O [)1" �5**PmW �**@\
 ،(٠٫٠ ٤٣) Fé,** Tn1" aU**k~ 9�5 (١٨٤)؛**PmZ" �**@\ (٨) ;" aU** �O [)1" r** Dc Fs ,**W'n\ ،(٧) Ew** Tx1" 8 ،(١)
 °**k7 <_ TI 90**c D¦1" F!,**s#U�1" ,**W% .A"�**V�" 9<** TIM- 8 9<**~5S@Z" q**c D¦1" <** TIM- �**@\ �**I1"#$ "2**O3#

. ÜX** a� [E FG 8 9<**~5S@Z" <0**c D¦1"# <**h Ts5)Z" <0**c D¦1" «**- ¸;,**�1" F<**PIs
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A�g" !,P@w1" ;"UOK
<I@h�1"

(½,n1")
H@JZ" ;"UO)1"

(½,n1")
×c¦1" ;"UO)1"

<0c¦1"
<hs5)Z"

 <0c¦1"
<~5S@Z"

 «- !,s#U�1"
qc¦1"

1253280.3160.0330.0430.011
22586160.6190.0330.0870.054
3263670.2660.0340.0380.004
4251770.2780.0320.0380.006
52589110.4250.0330.0600.027
6252980.3160.0330.0430.011
7278820.0720.0360.011-0.025
8258330.1160.0330.016-0.017
9250050.2000.0320.027-0.005

10239840.1670.0310.022-0.009
112665130.4880.0340.0710.036
122731110.3660.0350.0600.025
13262490.3430.0340.0490.015
14250320.0800.0320.011-0.021
15268840.1490.0350.022-0.013
16277720.0720.0360.011-0.025
172453140.5710.0320.0760.045
18264600.0000.0340.000-0.034
19262430.1140.0340.016-0.017
20256260.2340.0330.0330.000
212592120.4630.0330.0650.032
22265590.3390.0340.0490.015
23263910.0380.0340.005-0.028
24253150.1980.0330.027-0.005
25267340.1500.0340.022-0.013
26262230.1140.0340.016-0.017
27253130.1190.0330.016-0.016
28264320.0760.0340.011-0.023
29266700.0000.0340.000-0.034
302315100.4320.0300.0540.025

�5PmZ"77799184110.032

�+5)Z"

 

6.133A"�V�" $'\ ÷ <P@w@1 H@JZ" ;"UO)1" �5PmW é,^
�I+51"4.500<P@G Ew1 H@JZ" ;"UO)1" «- �+5)Z" rsU1"

�;,IhZ" ­"UÛd"4.369١- (�fU**M1" A"�V%) <**^#'Z" A"�V% �5**PmW ÷ �**+5)Z" NW !,7,**cZ" !,**h-UW �5**PmZ °**hI-b1" ;2**¡"
١ ª'Z"Â,�1" v-U1"N=Uxh1"# U�61" «- Â,�1" v-U1" 8 vMQ ٦ rsU1"
٢ ª'Z"0.933<^#'Z" A"�V% $'\ ÷ <P@w1" ,kI7 !$;# ]1" A"�V�" $'\

NQ,_0)1" EW,hW0.130 ١- <^#'Z" A"�V% $'\ ÷ NQ,_0)1" EW,hW (ry) .NQ,_0)1" EW,hW = �+5)Z" ÷ �;,IhZ" ­"UÛd"
'^d5V v=Ô5K0.976 (١- <^#'Z" A"�V% $'\) *1 °hI-b1" ;2g" ÷ �5n)1" EW,hW

qc¦1" ­"UÛ"0.016٢ ÷ qc¦1" «- !,s#U�1" �5PmW

r=UO1" �fUM1" 8 (½, Tn1") <P@w1 u ?) ax Tl1" ¨©Q,MW# < TI��51" !"A,6BC" : ٧ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 9$'**\ �**@\ é,** Tn1" 9<P**cM- r**y ،U**tÌ" v**W eH**@JW e;"U**OK [E FG 9v**Pî �** [+5)Z" F U()**c FQ
 F�5**OK ,**W'n\ �** [+5)Z" N**W �d'**- �I**+51" &"'()**+" ij ?U**J�^# .(<**1,B ٣٠) !d,**¡"
 E �w** Tx1" 8 !,** â ,_ aI a01" 8 .,** �MIs$ , �J**+5)W °**JhK d# ،�** D+5)Z" 8 FU DyY)**+ �<**7 DUJ)W �r**Is כ,**n3
 9 U( F)**+" '**M1 . 9�I**+51" ij U**| Tn1" ij ,_**n 9- a<**V,B ¯**7 �**I@\# ؛ �<**7 [UJ)W ,** �PIs '**Á d (٧)؛
 F�**S01" ?r**)Q ,**P^j ، e/,**cB T�% q** T@J)Q d a5**3# .��¯()**+" 9<** TI�Io �**I}5K E**V� F�I**+51"
 4 T#�" X**6 Dn1" 8 e<**PIs U**tf# ، �<**PIs �5**y¯y ,_**nQ'1 . 9r**IM1" DEw**1 �**+51" 8 v**s"51" 9$'**h1" N**\
 <**PIs °**3 94,**¡" <**hI0J- ,**Pkn©- ,**W# ،(٥) °**3 9Â,** T�1" X**6 Dn1" 8 e<**PIs 4 T#%# ،(٤) °**3
 ،(٣٠) 9A�**g" 8 9<**P@w1" ;"U**OK A,**V ١٤ <**PIM1" '**h- �p**- ,**n}b7" 5**1 .(٤٫٥) °**3# ،�I**+51"
 �2**1" �** [+5)Z" N**W �d'**- �I**+51" FEPh)**c^ !d,**¡" §2**3 E**�P07 ،!"U**W (٩٠٥) 9v**s"5-
 9H**=U� N**\ q**cS FI7 �;,**IhZ" ­"U**Ûd" ,**W% . �<**@ D@ a�W �<**PIs °**3# ،(٣٦) �** F)PIs F�5O)**+
 �**@\ &5**cMW (�** [+5)Z" N**W ;" aU** �O [)1" r**Is !,7,**cW !,**h T-UW �5**PmZ °**hI-b1" ;2**g")

.(١ – A"�**V�" �5**PmW)

4 ،4 ،4 ،3 ،3 ،3 ،3 ،2 ،2 ،2 ،2 ،2 ،1 ،0 ،0
 ،12 ،11 ،11 ،10 ،9 ،9 ،8 ،8 ،7 ،7 ،6 ،5 ،5

16 ،14 ،13

4.5

(٨ Ew**x1") ١ª'Z" :*- ­Uh FK i#�" ؛�,)M=U� u ?)** ax Tl1" ¨©Q,MW a4 T#% ?'hQ �21" ª'Z" ½,IM1# 
 <**hI0� <**7UhW 8 F'**I�Q 5**3# ،ª'**P@1 �**@\�"# ï$�" v**-U1" «**- �**+5)Z" v**s5W [«**0 FQ �2**1"
 ٢ª'**Z" :***- ­U**h F)7 <_**I^, T�1" ,**W% ، 9'**Q'S T)1" �**V# �**@\ �** [+5)Z" v**s5W# ،�** [+5)Z" N**W ­"U**Ûd"
 :<_**IKÌ" <**1$,hZ" H**=U� N**\ �** F)PIs ­U**h FK# ،< â [# a' FP***1" A"�**V% «**- <**P@w1" u ?)**xK ¨**©MQ �2**1"
 �** F)PIs �5**O)1 ،(١٠٠ × < â [# a' FP***1" A"�**V% $'**\ ·,**PVj ÷ <**P@w1" ,**kI7 !$;# ]**1" 9A"�**V�" $'**\)

 .< â [# a' FP***1" 8 <**P@w1" u ?)**xK :$5**V �**@\ e<**1d$ !"¬ ، �<**I1,\ �<**PIs °**3# ،(٠٫٩٣)
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

ï$�" v-U1" �@\�" v-U1"

١ª'Z" : ٨ Ew�

 H**7# ،)quantiles( !,** [Ih-U1" H**JnW &"'()**+,- :/"5**g" 7**>؟UJ)Z" r**IM1" ­U**h FK X**Io
 ¯**�W U**|nn1 .<**7UJ)W r**Is '**V5K d (٧) E �w** Tx1" !,**^,_I- 8 .(Q1 – Q3 × 1.5) :<_**IKÌ" <**1$,hZ"
 N**W ?'**)PQ (Q1) 4#�" v**-U1" .(١٦) ij (١) N**W %'_**0K �r**Is °**3# ،(½,** Tn1") <**P@G 9!";"U**OK ij
 (٩) N**W (Q3) F�**1, T�1" Fv**- ?U1" ?'**)P=# ،(٨) ij (٥) N**W (Q2) Â,**�1" v**-U1" ?'**)P=# ،(٤) ij (١)
 <**7 [UJ)Z" <**PIM1" H**JnW <**1$,hW �U**mn1 .(١٦) ij (١٣) N**W Fv**-"U1" Fv**- ?U1" ?'**)P=# ،(١٢) ij
 �**1, [�1" v**- ?U@1 e<**PIs 4 T#% ij 9é,** Tn1" "2**3 ­,**� FQ .(١٢) �#,**cQ (١ – ٩ × ١٫٥) :ÈÌ" 5**S Tn1" �**@\
 <**7UJ)Z" r**IM1" °**3 �**@\p7 (٢١) F<**PIM1" F�5**OK �**I@\# ،(٢١) <**mIln1" a�5**O)1 ،(١٢ + ٩ :�%)
 ،)Inter Quantile Rate -IQR( <_** TIn©01" !,** TIh-U1" 4 T'**hP- <**M=UJ1" §2**3 ­U**h FK# ،4,**�Z" "2**3 8

 .!,** â ,_ aI a01" �**@\ ,** ¹I1f ªU** FÄ#

 u ?)** ax Tl1" «**-# �_**n©-# ،<** [= 95
a> ?@1" < â [# a' FP***1" 8 <**P@w1" 9� ?5**nK ar**mB 9N**Q,_0 T)1" FE**W,hW ,**n1 $ D'** F¾

 F/,**cB '**P)h=# ، 9u ?)** ax Tl1" F<**PIs !$"Ô N**Q,_0 T)1" E**W,hW F<**PIs ! a$"Ô ,**P@w7 ، �<** TQ 9$U� �<**s¯\
 �**@\ Fé,** Tn1" Fr**cM FQ r**y ،(�** [+5)Z") �**@\ (�;,**IhZ" ­"U**Ûd") 9<P**cs é,**^ �**@\ � ?5** an T)1"

 .N**Q,_0 T)1" 9E**W,hW <**PIs �**@\ 45**6S@1 (١ – < â [# a' FP***1" A"�**V% $'**h1 [°**hI- Tb1" ;2**g")

	 0.712 = 6.133 ÷ 4.369

	 0.13 = 5.385 ÷ 0.712 = 1 – 30  ÷ 0.712

	  13% = )100 × 0.13( :< T=5ÍW <_ TI0c^ ij <PIM1" E=5S)1
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،E**�7% u ?)** ax Tl1"# [E**s% � ?5** an T)1" �,G ٥٠٪؛ N**W [E**s% N**Q,_0 T)1" E**W,hW <**PIs u**^,G ,**P@G
 ij "2**3 ,**^'Ih F=# ،!";" aU** �O [)1" «**- #% !";" aU** �O [)1" 8 eN**Q,_0K $5**V# �**@\ �**1¬ T4$ ! a$"$Ô" ,**P@G#
 �% r**kZ" N**W# ،)dispersion( 9u ?)** ax Tl1" «**-# ،)distribution( 9v**= 9Ô �5 T)1" «**- ¸U**�1" N**\ 9&¯w**1"
 e4,**\ N**Q,_0 T)1" �%# ، e4$,**\ {**� v**= 9Ô �5 T)1" �% Ú**hQ N**Q,_0)1" E**W,hW <**PIs F$,**Q$Ô,7 ،,**Pkn\ �**6� FQ
 E**W,hW 9̈ **O\ �**@\ 5**k7 (١)؛('**^d5V) v**=Ô5K ,**W% ." �'**IV ¨**©1 u ?)** ax Tl1" �%# ،!";" aU** �O [)1" «**-
 aN**Q,_0 T)1" �%# ، �4$,**\ v**= 9Ô �5 T)1" �% �**@\ a�**1¬ [4$ ؛('**^d5V) v**=Ô5K F<**PIs !$"Ô ,**P@G �¬j ،N**Q,_0 T)1"
 ij (٠) {**xQ �**IB ،(١)# (٠) «**- ('**^d5V) 9v**=Ô5K <**PIs �5**OK .E**�7% u ?)** ax Tl1" T�%# ،E**s%
 <**PIs F "U()**+" ?r**)=# ،,** �W,PK �4$,**\ v**= 9Ô �5 T)1" �% ij (١) {**x=# ،" �'**-% e4$,**\ {**� v**= 9Ô �5 T)1" �%

:ÈÌ" D 9�,**c¡" A"U**VC,- ('**^d5V) v**=Ô5K

	 (١ – < â [# a' FP*1" A"�V% $'h1 °hI-b1" ;2g") ÷ (NQ,_0)1" EW,hW) - 1

	 ) 1 – 30( ÷ )0.13( - 1

	 )5.385( ÷ )0.13( - 1

	 0.976 = 0.024 - 1

 9<P**cM-  U()**c F=# ، D×**c [¦1" ­"U**Ûd,- Å**c FQ ,**W '**Á ؛ 9u ?)** ax Tl1" ¨**©Q,MW U**tf 8#
 «**- v**= 9Ô �5 T)1" �% �**@\ U** Tc� F=# ،٠٫٠١٦ �**)mIl^# ،(<_ [I 90** �c D¦1" !,**s#U�1" �5**PmW) �**@\ (٢)
 !";" aU** �O [)1" �#,**cK �**@\ �**1¬ [4$ (٠)؛ ij <**PIM1" u**-bs" ,**P@G �¬j ،" ¹'**V �4$,**\ A"�**V�"
 e#,**clW {**� v**= 9Ô �5 T)1" T�% �**@\ �**1¬ [4$ (١) ij <**PIM1" u**-bs" ,**P@G# ،A"�**V�" «**- ,**3 9Y7,wK#

 .A"�**V�" «**- eñ,w**)W#

)1( Juilland, A. G., Brodin, D. R. & Davidovitch, C. )1970(. Frequency dictionary of French words. 
The Hague: Mouton.
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ة ابع: الإحصاءات الاستدلالِيَّ المبحث الرَّ
 �**@\ 945**6S@1# ،<_ TI 9̀ "5**xh1" <** [= 95

a> ?@1" !,** â ,_ aI a01" 9X**�51 F!"A,**6BC" §2**3 F&'()**c FK
 .�5**>@1" v**P)mZ" N**W 9<_**n DI\ 4¯**t N**W �** D@ FG [� 95** a> ?@1" v**P)mZ" N**\ e<** TW,\ e&,w**B%# e!,**W5@hW
 8 òs,_n F)**+ ]**1" !";,_**0)td" ÈÌ" 8# ،,**W e<**I}U7 ;,_**0)t" ´U**>1 F!"A,**6BC" §2**3 ªU** FÄ#

.�**S0Z" "2**3

	  ،(chi-squared Yates’s correction( ¨l©Q �IS6)- v**I-UK �,G# ،)chi-squared( v**I-UK �,G
 .Fisher exact test �0�nZ" U**x©7 ;,_0)t"# ،log likelihood Ò**y;,�5@1" 4,**P)Bd"#

	 .)Cramer V ó UP=Uo) EW,hW

	 .4,P)Bd" <0c^

 E**h�1" T�% ´b**�n1 ؛r**=UO1" �fU**M1" <** â [# a' FW 8 �<_** TI 9�� �<** TI 9}U7 ´b**�^ �% �<**Q"'-  ,**)Û
 ,**PI7 .<_** TI 9̂ a'Z" ; a5** ?c1"# <** TI DOZ" ; a5** ?c1" «**- ,**P3$#;# FX**@)ë d (�5**7,ë) E**h�1"# (�5**xë)

 .<**@Q'01" <** TI 9}U�1" <**�,I� r**y ،<** [= 9U
�� D61" <** TI}U�1" <**�,I� °**@Q

.(�57,ë) Eh�1"# (�5xë) Eh�1" !,W"'()+" 8 �Uy% ¸,Ic@1 ¨©1 :< [= 9U
�� D61" < TI 9}U�1"

.(�57,ë) Eh�1"# (�5xë) Eh�1" !,W"'()+" 8 �Uy% ¸,Ic@1 :<@Q'01" < TI 9}U�1"

e<**h�,M)W  e<**1#'V  <**>I�  �**@\  ,**Wj  F!,** â ,_ aI a01"  Fp** TI ak FK (**»؛  [I}U�1"  <**�,I�  '**h-# 
 ،)data set( !,**^,_I- <**\5PmW Ew**� �**@\ �#

a
% ،(٩) E �w** Tx1" 8 (%) 5**Û �**@\ cross-tabulation 

.(٩) E �w** Tx1" 8 (/) 5**Û �**@\

 q0**+# ،<_** TI 9- aU ah1" ­#U**¡" N**W �d'**- e<_** TI 9n©Kd e­#U**� u**@t$ F% '**s !,** aP 9@ aw1" �% �²**Bd
 �**1¬ <**g,hW FN**OP F=# ، a<_** TI 9- aU ah1" ­#U**¡" E**0MK d <_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% �% �**1¬
 '**h-#  ،<_** TI 9- aU ah1"  ­#U**S@1  <** TI 91#'1"  <_** TIK5 T61"  <**-,)O1"  H**`"U�  N**W  e<**M=U�  [�%  4,Ph)**+,-

.<_** TI 9- aU ah1" ­#U**¡,- ±,_**) Tn1" E_**I�PK F:$,**\j N**OP FQ ؛ 9±,_**) Tn1" �**@\ 45**6¡"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،<** TI DOZ" ; a5** ?c1" 8 e!"U**W v**-;% (�5**xë) FE**h�1" a$;# 5~**>؛S@Z" !";"U**O [)@1 <0**c [¦1,-
 e!"U**W v**-;%# ،<** TI DOZ" ; a5** ?c1" 8 e!"U**W v**-;% (�5**7,ë) E**h�1" $;## .<_** TI 9̂ a'Z" ; a5** ?c1" 8 «**KUW#
 H**�"5@1" �#$ N**W# ،,kK,s,M)**�" �#$ N**W [«** 9@ �h 9�1" ã**I� ij F!U**|^ .<_** TI 9̂ a'Z" ; a5** ?c1" 8
 ij <**~5S@Z" !";" aU** �O [)1" E**=5� �**@\ <_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% EPh)**+ .<** TI�=U6 T)1"
 F4#'**g" {**xQ ؛,** ¹IMI0JK E**=5S)1" "2**3 <**M=U� <**7UhZ ،(<** T=U| Tn1") <**h Ts5)Z" !";" aU** �O [)1"
 !";" aU** �O [)1"   "U()**+"  <**M=U�  ij  (٦)  4#'**g"  F{**x=#  ،<**~5S@Z"  !";" aU** �O [)1"  ij  (٥)

.,** ¹= 9U
a| â  <**h [s5)Z"

OutcomeVarietyID

yakhŝawnaMakkiyya1

yakhŝawnaMakkiyya2

yakhŝawnaMakkiyya3

yakhŝawnaMakkiyya4

yakhŝawnaMakkiyya5

yakhŝawnaMakkiyya6

yakhāfūnaMadaniyya7

yakhāfūnaMadaniyya8

yakhāfūnaMadaniyya9

yakhāfūnaMadaniyya10

yakhāfūnaMadaniyya11

yakhāfūnaMadaniyya12

yakhāfūnaMadaniyya13

yakhāfūnaMadaniyya14

  (/)       yakhāfūnayakhŝawnaContext

42Makkiyya

44Madaniyya

 (%)

(�57,ë)# (�5xë) «@h�@1 <h�,M)W <1#'V : ٩ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ()) 2/ ��-' ~ <V)) iq4' a (|V))P1�)% (|V))_�) �))*MR*4 ())�VW*-' Q'~' <,))�̂ be4'  : ٥ ;%>�
(.)) 2/ @0 <>-' ~ <V)) iq4'%

;1MP&'
                                                                          �1/q4' fV0|V_�r|VP1�rfVLJL4'

< TI DO aW246

<_ TI^'W448

�5PmZ"6814

 ()) 2/ ��-' ~ <V)) iq4' a (|V))P1�)% (|V))_�) �))*MR*4 ())M�Ve-' Q'~' <,))�̂ be4'  : ٦ ;%>�
(.)) 2/ @0 <>-' ~ <V)) iq4'%

;1MP&'
�1/q4' fV0|V_�r|VP1�rfVLJL4'

< TIOW 2.57 = 
6 x 6
14   3.43 = 

8 x 6
14

6

<_ TI 9̂ 'W 3.43 = 
8 x 6
14 4.57 = 

8 x 8
14

8

�5PmZ"6814

 �% °**�OQ �¬j ،(١)<** TI 9}U�1" !";,_**0)td" Ew**1 e<**PIs [E FG  "U()**+" <**M=U� ij ,**n3 {**�% N**1
 <_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% �% ,**Po ،<**h Ts5)Z" !";"U**O [)@1 T�U**| Tn1" &5**k�Z" L;,**M1" ­U**hQ
 5**3 e2**`'n\ ?r**kQ �2**1"# ،<** TI 9}U a�1" !";,_**0)t" Ew**1 )p values( <** TI1,P)Bd" r**IM1"  U( F)**+
:ÈÌ" 5**S Tn1" �**@\ 5**3 e<�,**c»- /"5**g" ؟<** TI1,P)Bd" <**PIM1" Ú**hK "¬,**P a7 ،<** TI1,P)Bd" <**PIM1"

▬	 <** TI}U�1" Ë**7U^ ؛(٪٥ N**W E**s% :�%) ٠٫٠٥ N**W TE**s% F<** TI1,P)Bd" F<**PIM1" !A,**V "¬j
 .<**SIS61" °**3 <**@Q'01" <** TI 9}U a�1" �5**OK# ،<** [= 9U

�� D61"

 ،,_**n=�=U- :ÈÌ" v**VUZ" ij '**hI@7 ؛<** TI 9}U a�1" !";,_**0)td <**=U|n1" !,-,**c¡" �**@\ �¯**�d" $";% N**W  (١)
 �**@Z" <**hW,V ;"$ .45**ImZ" �,J@**+ :<**PVUK .<_ TI 9-5** F+, a¡" < â [# a' FP***1" !,** [= 95

a> F1 8 A,**6BC" r**@\ .­¯G,**7
.١-١٥٣ ٤١  !,**S�61"  ،٢٠٢١  ،´,**=U1"  ،U**x¦@1 $5h**+
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

▬	 <** TI}U�1" E**0M^ ؛(٪٥ N**W �**@\% :�%) ٠٫٠٥ N**W �**@\% F<** TI1,P)Bd" <**PIM1" !A,**V "¬j
  . �<**SIS� e2**`'n\ �5**OK# ،<** [= 9U

�� D61"

 <** TI 9}U a�1"  ;,_**0)t"  (b**cO^d)  !"#$%  �U** FÄ  ،)p value(  9<**I1,P)Bd"  <**PIM1"   "U()**+d
 v**I-UK  �,G#  ،)chi-squared(  v**I-UK  �,G ؛  e!";,_**0)t"  <**h-;p-  <**I1,P)Bd"  <**PIM1"   "U()**+"#
 ،)log likelihood( [Ò**y;,�5@1" 4,**P)Bd"# ،chi-squared )Yates’s correction( ¨**l©Q �**IS6)-
 "2**3 N**W <**�;,�1" <**^,�" 8 .(١٠ Ew**x1") )Fisher exact test( �**0�nZ" (U**x©7) ;,_**0)t"#
 £**c¦- #% ،(٩ Ew**x1" NW %) cross-tab <**h�,M)Z" <**1#'g" !,**^,_I- ,**Q¯t £**c¦- &5**M ؛̂  9Ew** Tx1"
 <**>I� N**W ;,)(n**+ .,**kI7 ,**kM6@ F̂  r**y ،(٩ Ew**x1" N**W /) data set <**\5PmZ" !,**^,_I- ,**Q¯t
 a�5**^ ;,**)ô a�**1¬ '**h- ،cross-tab :4 T#

a
�" a;,**I�" )input format of the data( !,** â ,_ aI a01" 4,**t$j

 9�**> T�1" '**h- !";,_**0)td" F±,_**)^ FU**k|K a# ، 9:"$�" 8 <**mW'Z" <**h-;�" !";,_**0)td" N**W ;,_**0)td"
 .<**h-;�" !";,_**0)td" N**W e;,_**0)t" [E FG ±,_**)n1 �́ U**\ ÈÌ" 8 ،)Compare( 9<**^;,MZ" ;,**It �**@\

( [ 9Ò am �h FP1" 5Sn1") ¸#'n� 8 !,\5PmZ" <^;,MW <kV"# : ١٠ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

  :ÈÌ" 5Sn1" �@\ vI-UK �,G ±,_)^ Uk|)+

Some expected frequencies are too small. Try Fisher exact test or Log likelihood test instead.

Pearson’s Chi-squared test: 0.39 )1(, p = 0.532884, Cramer’s V = 0.167, 95% CI [0, 
0.687], SMALL EFFECT

Probability ratios )PR(:

PR of verb_1 in Makkiyya vs. Madaniyya = 1.333 )95% CI: 0.545, 3.262(

PR of verb_1 in Madaniyya vs. Makkiyya = 0.75 )95% CI: 0.307, 1.835(

PR of verb_2 in Makkiyya vs. Madaniyya = 0.667 )95% CI: 0.177, 2.513(

PR of verb_2 in Madaniyya vs. Makkiyya = 1.5 )95% CI: 0.398, 5.654(

:<PVb1"
 �**0�nZ" U**x©7 ;,_**0)t" &"'()**+" 4#,**B ." ¹'**V �:{**>� <**hs5)Z" !";" aU** �O [)1" Ë**h-

 .Ò**y;,�5@1" 4,**P)Bd" ;,_**0)t" #%
 ،٠٫٥٣٢ = p 4,**P)Bd" <**PIs ،(١) <**=U¡" <**V;$ 0.39 :�5**+{- v**I-UK �,G ;,_**0)t"

 . �{**>� U**y�" ،[0.687 ،0] <**M�1" 4,**mW ٪٠٫١٦٧، ٩٥ = ó U**P=Uo E**W,hW
 :4,P)Bd" qc^

 8 (�5**xë) E**h�1" E**-,MW <** TI DOZ" ; a5** ?c1" 8 (�5**xë) E**h�1" 4,**P)B" <0**c^
.)3.262  ،0545  :<**M�1"  4,**mW  ٪٩٥(  1.333  = <_** TI 9̂ a'Z"  ; a5** ?c1"

 8 (�5**xë) E**h�1" E**-,MW <_** TI 9̂ a'Z" ; a5** ?c1" 8 (�5**xë) E**h�1" 4,**P)B" <0**c^
.)1.835 ،0.307 :<**M�1" 4,**mW ٪٠٫٧٥ )٩٥ = <** TI DOZ" ; a5** ?c1"

 8 (�5**7,ë) E**h�1" E**-,MW <** TI DOZ" ; a5** ?c1" 8 (�5**7,ë) 9E**h�1" 4,**P)B" <0**c^
.)2.513  ،0.177  :<**M�1"  4,**mW  ٪٩٥(  ٠٫٦٦٧  =  <_** TI 9̂ a'Z"  ; a5** ?c1"

 8 (�5**7,ë) E**h�1" E**-,MW <** TI DOZ" ; a5** ?c1" 8 (�5**7,ë) E**h�1" 4,**P)B" <0**c^
.)5.654  ،0.398  :<**M�1"  4,**mW  ٪٩٥(  ١٫٥  =  <_** TI 9̂ a'Z"  ; a5** ?c1"

(�57,ë)# (�5xë) «@h�@1 vI-UK �,G ±,_)^ : ١١ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �**IS6K)  v**I-UK  �,G  F<**mIl^  Uk|)**c7  ،<**y¯ T�1"  !";,_**0)td"  <**IM-  �5**6õ  ,**W%
 4,**P)Bd" <**mIl^ Uk|)**+# ،p = 0.938 4,**P)Bd" <**PIs# ،(١) <**=U¡" <**V;$# ،٠٫٠١ = (¨**l©Q
 <**PIs  Uk|)**+#  ،.p = 0.531  4,**P)Bd"  <**PIs#  ،(١) <**=U¡"  <**V;$#  ،٠٫٣٩  = Ò**y;,�5@1"
 9!";,_**0)td" §2**3 N**W 4,**P)Bd" q**c^ ,**W% .p = 0.627 �**0�nZ" (U**x©7) ;,_**0)td 4,**P)Bd"

 .,k** Fc�^ v**I-UK �,G 8 :$;"5**1" 4,**P)Bd" q**c^ °**k7 ؛:{**t�" <**y¯ T�1"

 ، 94,**P)Bd" 9r**Is �**@\ ­5**s51" '**h- 4؛,**P)Bd" <0**c^# ،(ó U**P=Uo) E**W,hW èU**x¦+
 .<**@Q'01" <** TI}U�1"# <** [= 9U

�� D61" <** TI 9}U�1" ij �'** Fh^ ,**^5\$ .<**M D�1" 4,**mW# ، 9<** T= DU¡" <**V;$#
 {**� ,**3 ?'h^# ،<** [= 9U

�� D61" <** TI}U�1" Ë**7U^ ٠٫٠٥؛ N**W TE**s% 4,**P)Bd" F<**PIs u**^,G ��j ,**n@s
 N**W �**@\% ,3'mn**+ ؛ 9<**h-;�" 9!";,_**0)td" §2**3 [E FG 8 4,**P)Bd" r**Is ij ,**^U|^ "¬j# . e<**SIS�
 Ë**7U1 e­,G �E**I1$ '**V5Q d �** T̂ % a�**1¬ N**W �)¦)**c^# ، �<**SIS� <** T=U� D61" <** TI}U�1,7 .٠٫٠٥

 .<** [= 9U
�� D61" <** [I 9}U�1"

 <** TS6- ,** �hJs ,**^É FÇ d °**k7 ،{**c� T)1" '**n\ ;2**¡" Dö5**K Fq** T@J)K# ، e!d,**P)B" F<**0h1 °**3
 <** TI��,h1" Ø,**�1�" N**\ ,** ��� ,_**n=UV% 5**@7 ،<**@Q'01" <** TI 9}U a�1" p**Jt# ، 9<** [= 9U

�� D61" <** TI}U�1"
 ،A,**c^ ,**k0)o ªU**t F% e!,**Q"#;# ، �4,**V; ,**k0)o e!,**Q"#U1 �<** â [# a' FW ,**nhPV# ،A,**c D¦1"# 4,**VU1" «**-
 &"'()**+" 8 A,**c D¦1"# 4,V DU1" «**- ¸U**7 d :<** [= 9U

�� D61" <** TI 9}U a�1" ؛«**)©KÌ" «**) TI}U�1" ,**nh}##
 &"'()**+" 8 A,**c D¦1"# 4,**V DU1" «**- �̧ U**7 כ,**n3 :<**@Q'01" <** TI 9}U a�1"# ،<** TI��,h1" !,** aP 9@ aw1"
 '**s# ، e:$ T'**SW e!,**Q"#; «**- ٠٫٠٥ N**W E**s% F�5**OK '**s 4,**P)Bd" ar** aI 9s T�Ù**7 ؛ 9<** TI��,h1" !,** aP 9@ aw1"
 ، �<PI@**+ F!,**}"b7d" �5**OK �% T'**- d# ،!,**Q"# DU1" r**mB ,**^$Ô 5**1 4,**B 8 ٠٫٠٥ N**W �**@\% �5**OK
 2**t�"# ،,**k D@G <** [= 95

a> ?@1" <**\5PmZ" !,**^,_I- v**W �<M**clW (<_**n [Ih1") <** [= 95
a> ?@1" !,** â ,_ aI a01" �5**OK �%#

 °**o ؛ 9!,**Q"#U1" §2**3 /,** [)O1 <** T=U FP Fh1"# <**I7,M�1" !,**I�@�,- e<**M [@h)W E**W"5h 9- �,0**c¡" 8
 .�**ì,_)^ 8 ,** �MIs$ [ 9³,** a6 �B 9C" ;,_**0)td" a�5**OQ
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �,w**1 {**yp T)1" ar**mB ,**n1 q**c� ، �<_** [I 9̀ , a6 �B ®j �<** TI@P\ °**3# ،(ó U**P=Uo) 9E**W,hW ij Èp**^
 rmB 'Q"�K q0**c- ؛ e'**Q"�K 8 �,G v**I-UK !,_** [I 9̀ , a6 �B ®j r**Is !;,**� 4,**B 8 �<** TPkW �5**OK# ،v**I-UK
 r**mS7 ؛<** [= 9U

�� D61" <** TI 9}U a�1" 945**0s &'**\ #% 945**0s aE**I1$ ,**n1 F& D'**MQ v**I-UK �,G �% ,**P-# ،<_**n DI ah1"
 rmB �5**OQ ÷W .<_**n DI ah1" &,**mB% «**- <**^;,MZ" a<** TI@-,s ,**n1 & D'**MQ EW,h** F*Z" "2**3 &"'()**+,- {**yp T)1"
 {**c� T)1" (١)(N**35o) v**}# .(١)# (٠) «**- EW,h** F*Z" "2**3 <**PIs U**k|K :/"5**g" ؟" �{**0o {**yp T)1"

.(٧) 4#'**g" 8 °**3# ،r**IM1" a�**@)1 �**- aø5**Z"

(� ,LK,�) ]s1ML� c�h 2e4' �J+ cqRe4 (u\V�) (/�VF : ٧ ;%>�

(K,W4' (�~w
� ,LK,� ]s1ML� ,/�h 2e4' �J+

,/d� ,/�he4'�OVes ,/�he4',/z� ,/�he4'

١0.100.300.50

٢0.070.210.35

٣0.060.170.29

 <**PIM1"  T�%  'mn**+ **_>؛  TI 9̀ , a6 �B 9C"  (b**cO^d)  !"#$%  N**W  E**W,hZ"  <**mIl^  ij  ,**^'\  5**1
 . �X**Ih} #% �{**>� {**yp T)1,7 ؛N**35o {**c�K �**@\ �A,_**n-# ،(١) <** T= DU¡" <**V;'1 (٠٫١٦٧) °**3
 E**h�1"# (�5**xë) E**h�1" 4,Ph)**+" ­¯**)t" 8 �{**ypK '**V5Q d �** T̂ % Ú**hQ 1**�؟¬ Ú**hQ "¬,**W

 .<_** TI 9̂ a'Z" ; a5** ?c1"# <** TI DOZ" ; a5** ?c1" «**- (�5**7,ë)

 Þ 9³,** a6 �B ®j �**InOK °**3 : e<�,**c»- F/"5**g" ؟Ú**hK "¬,**W ؛<** T= DU¡" <**V;$ N** a\ �{**t% �4"Y**+
 �2**1" 4,**�Z" 8 �,**)1,B ,_**nQ'1 ،!d,**¡" /,**cB '**n\ ,_**nQ'1 ]**1" !d,**P)Bd" �**@\ &5**MQ
 <**V;$ .!,** â ,_ aI a01" 8 (<_** TI 9̂ a'Z"# <** TI DOZ") [X**61" 8 �,**)1,B# («** a@ �h 9�1") $5**Ph1" 8 §,**nM0�

 .(١ – !d,**¡" $'**\) °**3 ,** �P`"$ <** T= DU¡" <**V;$ �5**OK# ،(١) °**3 <** T= DU¡"

)1( Cohen, J. )1988(. Statistical power analysis for the behavioral sciences. Hillsdale, NJ: Erlbaum.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 " ¹U**B ¨**©1 ½,**IM1,7 ، e/5**cSW {**� Â,**�1" 4,**P)Bd" T�� :/"5**g" ؟'**B"# Ê**s,^ "¬,**P1
 A,**M)^" 9<**=UB &,**W% �5**OK �% :U**O7 <**=U¡" :U**O7 �0**xK .�** [M0K '**s ,**W 5**3 �**^� ؛§;,_**I)t" 8
 aכ,**n3 u**c©@7 <_**I^,�1" ;,_**I)td" <**@BUW 8 ,**W% ،i#�" :;,I** Tc1" ;,_**I)t" 8 ÞU**B u**^% ،«K;, TI**+

 .:;,I** Tc1" §2**3 dj �**1 TH**0lQ r**1 �**^� ؛ �<** T= DUB

 ?r**)kQ �}3**,؛   &
a
%  <_** TI0J1"  �A"5**+  ،<_** TI»=Um T)1"  �,**��"  [E FG  8 ؛  94,**P)Bd"  <0**c^  ij  Èp**^

 E**-,MW  <**+"; D'1"  <_**n DI\  F<**mIl^  °**3#  ،4,**P)Bd"  <0**c¦1  {**yp T)1"  N**W  e'**B"#  e�5**n-  �5**�B,01"
 e4,**P)B" <0**c^ N**W º**o% aq**cÛ �% N**OP FQ ؛ D� 95** a> ?@1" A,**6BC" 8 .,**k D@G <** TIhVUZ" <**\5PmZ"
 °**k a7 ؛ 94,**P)Bd" q**c^ ;,**k~j <**M=U� �**I}5)1# .!,** â ,_ aI a01" 8 9!d,**¡" 9;#,**SW q**cB ، e:'**B"#
 . 9'**B"51" 9̧ ,I** Dc1" 8 94,**h7�" ;"U**OK �5**PmW �**@\ eE**h7 DEw**1 9Ø5**S@Z" ;" aU** �O [)1" 9<P**cs <**mIl^
 ]**1" 9±,_**) Tn1" ij FU**|n^ r**y ، 9<**~5S@Z" !";"U**O [)@1 (٨) 4#'**î �**^;,M^# (٩) 4#'**g" ij U**|nn1
 .,k 9V"U()**+" 9<**M=U� r**k7 9E**V% N**W 94,**P)Bd" 9q**c¦1 <_** TI 9̀ , a6 �B 9C" (b**cO^d) F!"#$% ,**kKUk~%

(�VW*-' Q'~' <,�̂ be4' : ٨ ;%>�
;1MP&'
                                                                          �1/q4' fV0|V_�r|VP1�rfVLJL4'

< TI DO aW246

<_ TI 9̂ 'W448

�5PmZ"6814

(1 �K @,
<� <0) (M�Ve-' Q'~' <,�̂ be4' : ٩ ;%>�

;1MP&'
                                                            �1/ �q4' fV0|V_�r|VP1�rfVLJL4'

X1YZ"0.333 = 6 ÷ 20.666 = 6 ÷ 46

<_ TI^'W0.5 = 8 ÷ 40.5 = 8 ÷ 48

�5PmZ"8614
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 (. 2/ @ 1 <S+̂ @�' (mq�0k) Q'%wg ¡1.e0

	  ; a5** ?c1" 8 (�5**xë) E**h�1" E**-,MW <** TI DOZ" ; a5** ?c1" 8 (�5**xë) E**h�1" 4,**P)B" <0**c^
.)0.667( = (0,333

0,5
) <_** TI 9̂ a'Z"

	  ; a5** ?c1" 8 (�5**xë) Eh�1" E**-,MW <_** TI 9̂ a'Z" ; a5** ?c1" 8 (�5**xë) E**h�1" 4,**P)B" <0**c^
.)1.5( = ( 0,5

0,333
) < TI DOZ"

	  ; a5** ?c1" 8 (�5**7,ë) E**h�1" E**-,MW <** TI DOZ" ; a5** ?c1" 8 (�5**7,ë) E**h�1" 4,**P)B" <0**c^
.)1.333( = (0,666

0,5
) <_** TI 9̂ a'Z"

	  ; a5** ?c1" 8 (�5**7,ë) E**h�1" E**-,MW <_** TI 9̂ a'Z" ; a5** ?c1" 8 (�5**7,ë) E**h�1" 4,**P)B" <0**c^
.)0.75( = ( 0,5

0,666
) <** TI DOZ"

	 :ÈÌ" 5S Tn1" �@\ §23 4,P)Bd" qc^ U Tc� FK

	  .«s,I Dc1" «- �̧ U7 'V5Q d :(١) 4,P)Bd" <0c^

	  [E**s% <** TI DOZ" ; a5** ?c1" 8 (�5**xë) E**h�1" ;5**k~ :(١) N**W U**>��" 4,**P)Bd" <0**c^
 <_** TI 9̂ a'Z" ; a5** ?c1" 8 (�5**7,ë) E**h�1" ;5**k~# ،<_** TI 9̂ a'Z" ; a5** ?c1" 8 §;5**k~ N**W �d,**P)B"

.<** TI DOZ" ; a5** ?c1" 8 §;5**k~ N**W �d,**P)B" [E**s%

	  É**o% <_** TI 9̂ a'Z" ; a5** ?c1" 8 (�5**xë) E**h�1" ;5**k~ :(١) N**W É**o�" 4,**P)Bd" <0**c^
 É**o% <** TI DOZ" ; a5** ?c1" 8 (�5**7,ë) E**h�1" ;5**k~# ،<** TI DOZ" ; a5** ?c1" 8 §;5**k~ N**W �d,**P)B"

.<_** TI 9̂ a'Z" ; a5** ?c1" 8 §;5**k~ N**W �d,**P)B"

ة  المبحث الخامس: أنواع الأشكال البيانِيَّ
 �"5**^% N**W e�5**^ DE FG 8# ،(visualization) 9!,** â ,_ aI a01" 9E_**I�PK qI1,**+% �**@\ F�**S0Z" "2**3 �5**)¾
 $'**\# ،r**=UO1" �fU**M1" N**W <_**n DIh1" �5**^# ،<** [= 95

a> ?@1" !" a [{** a> a) FP@1 �<**@�W% <** [= 95
a> ?@1" !,** â ,_ aI a01" E_**I�PK

  ,**) F¾ ,**W [E FG# .<_** TI 9̂ ,_I01" 4,w**��" �"5**^% N**W e�5**^ DEw**1 !,** â ,_ aI a01" Ew**I3 ij <**7,}C,- ،�5** F6 ?n1"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 (b**cO^d) !"#$% 8 �**M61 r**y �(**c  ̂5**3 (E**coj) DX**@W 8 !,** â ,_ aI a01" Ew**I3 <_**Í 9IkK '**h- �**- &,**IM1"
 ،(one linguistic variable) '** 9B"# [� 95** a> F1 [{** a>)W :(parameters) ¨**©Q,MZ" ;,_**I)t" r**y ،<_** TI 9̀ , a6 �B 9C"
 X**�##  ،Multiple linguistic variables (relationship)  (<**s¯h1")  :$ D'**h)W  <** T= 95

a> F1  !" a [{** a> a) FW  &%
 .(١٢  Ew**x1")  (inference)  4d')**+"  &%  (description)

< [= 95
a> ?@1" !, â ,_ aI a01" E_I�PK :"$% <kV"# : ١٢ Ew�

histogram ¢~ 2>4' � b��-' :
£k 2%

<
g

 !,** â ,_ aI a01" �5**)� ؛�** [J(Z" "2**3 E_**I�P)1# ، D°**��51" A,**6BÝ1 ?Â,_**I01" FEw** Tx1" "2**3 ª aU** FÆ
 .< â [# a' FP***1" §2**3 N**P} :$ ['**h)W �5**6^# ، e:'**B"# e<**^#'W# ،'**B"# [� 95** a> F1 [{** a>)W �**@\ <** [= 95

a> ?@1"

 :;13s

	 .(2n-grams �, TI 9|�1 �,h-,_)K :"5nWf NQ21") :;,0\ : [� 95
a> ?@1" [{>)Z"

	 .description X�51"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	  ،�"U**P\ 4f# ،:U**M01" :;5**+ «**- :�%) 4"5** DJ1" v0** Tc1" ;5** ?c1" ::'**B"51" < â [# a' FP***1"
 .(,** �hW  <**-5 T)1"#  4,**�^�"#  ،­"U**\�"#  ،&,**h^�"#  ،:'**`,P1"#  ،A,**c D¦1"#

	  . ¹̄ M)cW , ¹6 â  u@h FV 's e:;5+ TE FG �% ;,_0)\,- ،<h0+ :$ D'h)Z" �5 F6 ?n1"

,**Po ù; T'**1" �** [J a(Z" E_**I�PK  U**ë# ،(١٣) Ew** Tx1" H**7# !,** â ,_ aI a01" Ew**I3 Fp** [Ik FQ 2**`'n\ 
.(١٤) E �w Tx1" 8

FrequencyTexts

26text1
12text2
17text3
22text4
1text5
2text6

21text7
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4"5J1" ; a5 ?c1" 8 ("5nWf NQ21") ;"UO)1 ù; ['1" � [J a(Z" : ١٤ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

boxplot (��,-' �O~ %g) �%>X bS4' � 2��s :1. £/ @01 <�

 !,** â ,_ aI a01" �5**)� ؛ 9�** TJ(Z" "2**3 E_**I�P)1# ، D°**��51" A,**6BÝ1 ?Â,_**I01" FEw** Tx1" "2**3 ªU** FÆ
 e�5**6^# ،(º**o% #% «**)^#'W :�%) e:$ D'**h)W e!,**^ [#'W# ،'**B"# Ü� 95** a> F1 e D{**>)W �**@\ <** [= 95

a> ?@1"
 .<** â [# a' FW DEG 8 e:$ D'**h)W

 :;13s

	 .(,W) <P@G : [� 95
a> ?@1" D{>)Z"

	 .description X�51"

	  < â [# a' FP***1"# ، Tr\ A�V :(corpus1) i#�" < â [# a' FP***1" .<@6�nW !, â [# a' FW �¯**y :!, â [# a' FP***1"
  .vP**+ 's A�V (corpus3) <**�1, T�1" < â [# a' FP***1"# ،0**_,;כK A�**V (corpus2) <_**I^, T�1"

	  .(<y¯ T�1" A"�V�" §23 8 ; a5 ?c1" $'\ ;,_0)\" �@\) , ¹6 â  ٥٧ :�5 F6 ?n1" $'\

 [Ê** Tn1") 4#�" $5**Ph1" FN** TP�)Q ¬j ،(١٥) Ew** Tx1" 8 ,**Po !,** â ,_ aI a01" FEw**� p** TIk F=#
 A"�**V�"  8  X=U** Tx1"  X**S6Z"  8  :;5** ?c1"  q**©KUK  r**sU-  eØ5**�SW  [Ê** â  EG#  ،(Text

 ú#'**n [61" �** [J a(Z" E_**I�PK  U**ë# ،:;5** ?c1" [Ê** â  N** TP�)=# ،:{**t�" <**y¯ T�1" <_** TI^fUM1"
.(١٦) Ew** Tx1" 8 ,**Po

Corpus3Corpus2Corpus1Text

700text58

…………

050text67

…………

002text78

:{t�" <y¯ T�1" A"�V�" 8 (:;5+ ٥٧) , ¹6 â  �5cPt# �<h0+ : ١٥ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

�5
>@1

" {
>)Z

"

¸#'n [61" � [J(W : ١٦ Ew�

٪٩٥ (o34' ;1Js .h�¥' }>LZg :1 £341�

 �5**)� **�؛  [J a(Z"  "2**3  E_**I�P)1#  ، D 9·d')**+d"  A,**6BÝ1  ?Â,_**I01"  Ew** Tx1"  "2**3  ªU** FÆ
 e!,** â [# a' FW #% ، �:$ D'**h)W ,** ��56^ N** TP�)K e<**^ [#'W# ،'**B"# [� 95** a> F1 e D{**>)W �**@\ <** [= 95

a> ?@1" F!,** â ,_ aI a01"
 . e<** â [# a' FW DEG 8 �:$'**h)W ,** ��56^ N** TP�)K (º**o% #% «**)^#'W :�%) e:$ D'**h)W

 :;13s
	 .(,W) <P@G : [� 95

a> ?@1" {>)Z"

	 .inference 4d')+d"

	  < â [# a' FP***1"# ، Tr\ A�V :(corpus1) i#�" < â [# a' FP***1" .<@6�nW !, â [# a' FW �¯**y :!, â [# a' FP***1"
  .vP**+ 's A�V (corpus3) <**�1, T�1" < â [# a' FP***1"# ،0**_,;כK A�**V (corpus2) <_**I^, T�1"

	  .(<y¯ T�1" A"�V�" §23 8 ; a5 ?c1" $'\ ;,_0)\" �@\) , ¹6 â  ٥٧ :�5 F6 ?n1" $'\
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،(Text [Ê** Tn1") 4 T#�" $5**Ph1" N** TP�)Q ¬j ،(١٧) Ew** Tx1" 8 ,**Po !,** â ,_ aI a01" FEw**� p** [Ik F=#
 <**y¯ T�1" <_** TI^fUM1" A"�**V�" 8 X=U** Tx1" X**S6Z" 8 :;5** ?c1" q**©KUK r**sU- Ø5**�SW [Ê** â  EG#
 8 ,**Po ú#'**n61" �** [J a(Z" E_**I�PK F U**ë <**g,hZ" '**h-# ،:;5** ?c1" [Ê** â  N** TP�)=# ،:{**t�"

 .(١٨) E �w** Tx1"

Corpus3Corpus2Corpus1Text

700text58

…………

050text67
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002text78
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

scatter plot � ie <_ 2�4' � 2��s :1 £M�'~

 !,** â ,_ aI a01" �5**)� ؛�** [J a(Z" "2**3 E_**I�P)1# ، D°**��51" A,**6BÝ1 Â,_**I01" FE �w** Tx1" "2**3 ªU** FÆ
 . �:'**Q'\ ,** ��56^ N** TP a� a) aK e:'**B"# e<** T= 95

a> F1 e<**^ [#'W# ، e:'**Q'\ e<** T= 95
a> F1 !" a [{** a> a) FW �**@\ <** [= 95

a> ?@1"

 :;13s
	  .hell (;,n1") <P@G# heaven (<ng") <P@G :< [= 95

a> ?@1" !" a [{ a> a) FP*1"

	 .description X�51"

	 . �̄ W,G r=UO1" �fUM1" :< â [# a' FP*1"

	 .r=UO1" �fUM1" A"�V% NW " �A�V [Ê â  [E FG N TP a� a) a=# ،, ¹6^ ٣٠ :�5 F6 ?n1"

 �5** F6 ?n1")  4#�"  F$5**Ph1"  N** TP a� a) aQ  ¬j  ،(١٩)  E �w** Tx1"  8  ,**Po  !,** â ,_ aI a01"  Ew**�  p** [Ik F=#
 DÊ** â  �**@\ �5**)¾# ،X=U** Tx1" 9X**S6Z" 8 A�**g" ar**s; Ü Dû**^ ÜX**@W [E FG r**+" E**P¾# ،(Texts

 �**J(W FE_**I�PK  U**ë (Create graph aE �w** Tx1" �ü**^%) è,**)�W �**@\ �**> T�1" '**h-# ،§ 9;5**+
 .(٢٠) E �w** Tx1" 8 ,**Po u ?)** ax Tl1"

hellheavenTexts

531

622

503

………

2330

�fUM1" A"�V% «- ;,n1"# <ng" : ١٩ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

<ng"

;,n
1"

u ?) ax Tl1" �J(W : ٢٠ Ew�

regression line ¦§~'>¨' ¦�© line chart b[ ��ª � 2��s :1 £qs1ª

 !, â ,_ aI a01" �5**)� ؛�** [J a(Z" "2**3 E_I�P)1# ، D 9·d')**+d" A,**6BÝ1 ?Â,_**I01" FE �w** Tx1" "2**3 ª aU** FÆ
 . �:'Q' a\ ,** ��56^ N TP a� a) aK e:'**B"# e<** T= 95

a> F1 e<**^ [#'W# ، e:'**Q'\ e<** T= 95
a> F1 !" a [{** a> a) FW �**@\ <** [= 95

a> ?@1"

 :;13s

	  .hell (;,n1") <P@G# heaven (<ng") <P@G :< [= 95
a> ?@1" !" a [{ a> a) FP*1"

	 .inference 4d')+d"

	 . �̄ W,G r=UO1" �fUM1" :< â [# a' FP*1"

	 .r=UO1" �fUM1" A"�V% NW " �A�V [Ê â  [E FG N TP a� a) a=# ،, ¹6^ ٣٠ :�5 F6 ?n1"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �5** F6 ?n1")  4#�"  $5**Ph1"  N** TP a� a) aQ  ¬j  ،(٢١)  E �w** Tx1"  8  ,**Po  !,** â ,_ aI a01"  Ew**�  p** [Ik F=#
 DÊ** â  �**@\ �5**)¾# ،X=U** Tx1" X**S6Z" 8 A�**g" r**s; Ü Dû**^ ÜX**@W [E FG r**+" E**P¾# ،(Texts

 8 ,**Po D�;"'**Ûd" D°** DJ�" �** [J a(Z" FE_**I�PK  U**ë E �w** Tx1" A,**x^j �**@\ �**> T�1" '**h-# ،§;5**+
.(٢٢) E �w** Tx1"

hellheavenTexts
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………

2330

�fUM1" A"�V% «- ;,n1"# <ng" : ٢١ Ew�

<ng"

;,n
1"

Ü� 9;"'Ûd" [° [J�" � [J a(Z" : ٢٢ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

line chart b[ ��ª � 2��s :1 £Ow1O

؛ �(**�5  9�** [J a(Z" "2**3 E_**I�P)1# ، D°**��51" A,**6BÝ1 Â,_**I01" FE �w** Tx1" "2**3 ªU** FÆ
 «**-  #%  ، e:'**B"#  e<** â [# a' FW  E**t"$  �5**6^  «**-  ½,**M FK  e<** T= 95

a> F1  e!" a [{** a> a) FW  �**@\  F!,** â ,_ aI a01"
. e:$ D'**h)W  e!,** â [# a' FW

 :;13s

	  .r=UO1" �fUM1" 8 hell (;,^)# heaven (<nV) ãI� :< [= 95
a> ?@1" !" a [{ a> a) FP*1"

	 .description X�51"

	 . �̄ W,G r=UO1" �fUM1" :< â [# a' FP*1"

	  .r=UO1" �fUM1" A"�V% NW " �A�V ÜÊ â  [E FG N TP a� a) a=# ،, ¹6^ ٣٠ :�5 F6 ?n1"

 �5** F6 ?n1") 4#�" $5**Ph1" N** TP a� a) a=# ،(٢٣) E �w** Tx1" 8 ,**Po !,** â ,_ aI a01" FEw**� p** [Ik F=#
 �**@\ �5**)¾# ،X=U** Tx1" X**S6Z" 8 A�**g" 9r**s; ij Ü [û**^ ÜX**@W [E FG r**+" {**x=# ،(Texts

 8 ,**Po Ü°**Jt e�** TJ(W E_**I�PK F U**ë E �w** Tx1" A,**x^j �**@\ �**>�1" '**h-# ،§;5**+ DÊ** â

 .(٢٤) E �w** Tx1"

hellheavenCorpus

641

622

633

1064

335

………

9730

�fUM1" A"�V% «- ;,n1"# <ng" !,s,M)�" : ٢٣ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

<=
5>

@1" 
!

"{>
)Z"

�fUM1" A"�V%

°J�" � [J a(Z" : ٢٤ Ew�

geomapping ( 2/ @P',d«' (�K,¥' :1 £M�1O

 !, aP 9@ aw1" Frequency ;"U**OK $'**\ E_**I�P)1# . D°**��51" A,**6BÝ1 Â,_**I01" FE �w** Tx1" "2**3 ªU** FÆ
 ،Place <** TI7"U>g" N**o,W�" «**- e<** T= 95

a> F1 e!" a [{** a> a) FW �**@\ F!,** â ,_ aI a01" �5**)� ؛ 9<** TI 97"U>g" v**s"5Z" 8
. Ü 98"U>V ev**s5W DEw1 Latitude ´U**h1" D�t# Longitude 45** ?J1" D�**t '**Q'� v**W

 :;13s

	 .(<_ TI 9̂ a'Z" ; a5 ?c1"# < TI DOZ" ; a5 ?c1" «- !, aP 9@ aw1" $'\) < [= 95
a> ?@1" !" a [{ a> a) FP*1"

	  .<_ TI 9̂ a'Z" ; a5 ?c1" <^#'W# ،< TI DOZ" ; a5 ?c1" < â [# a' FW :< â [# a' FP*1"

	 .(<_ TI^'W :;5+ ٢٨ �%) , ¹6 â  ٢٨# (< TI DO aW :;5+ ٨٦ �%) , ¹6 â  ٨٦ :�5 F6 ?n1"

 <** TI DOZ" a; a5** ?c1" 4#�" F$5**Ph1" N** TP a� a) aQ ¬j ،(٢٥) E �w** Tx1" 8 ,**Po !,** â ,_ aI a01" FEw**� p** [Ik F=#
 !";"U**OK ·,**PVj r**y ،:; T5**nZ" <_**nQ'Z"# <**W TUOZ" <** TOZ <** TI 97"U>g" v**s"5Z" r**y ،<_** TI 9̂ a'Z" ; a5** ?c1"#



الباب الأوّل

٨٠

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 E_**I�PK F U**ë E �w** Tx1" A,**x^j �**@\ �**> T�1" '**h-# ،<_** TI 9̂ 'P@1 r**y <** TI DOP@1 <** [I 9@ �h 9�1" !,** aP 9@ aw1"
 .(٢٦) E �w** Tx1" 8 ,**Po <** TI7"U>g" <**J=U�"

Place Longitude Latitude Frequency

 Makkiyya 39.826168 21.42251 47642

Madaniyya 39.5692 24.5247 30157

(١) < TI 97"U>g" vs"5Z" !,^,_I- : ٢٥ Ew�

< TI 97"U>g" vs"5Z" !,^,_I- E_I�PK : ٢٦ Ew�

 �45**s ،<_**nQ'Z" 8 u**1�^ '**s <_** TI 9̂ a'Z" ; a5** ?c1" �%# ،<** TOW 8 u**1�^ '**s <** TI DOZ" ; a5** ?c1" �% ij q**32Q �2**1" 45**M1"  (١)
 ،<_**nQ'Z" �,w**W {**� 8 u**1�^ '**s �<_** TI^'W e!,**Qf# ،<**OW �,w**W {**� 8 u**1�^ '**s �<** TI DOW e!,**Qf כ,**n3 �� ؛ �X**Ih}
 ،�,**W T�1" ;,_**0)\,- 5**3 ,**P^j X**In6 T)1" �% 5**3 <_** TI 9̂ a'Z" :;5**c1"# <** TI DOZ" : a;5** ?c1" X**In6K 8 �**V"U1" 45**M1"#
 ،<_**nQ'Z" ij <** T=50n1" :U**mk1" aN**WÔ H0**+ �2**1" N**W T�1" 8 u**1�^ '**s <** TI DOZ" ; a5** ?c1,7 ،�,w**Z" ;,_**0)\,- ¨**©1#
 FN**-" §U**o¬# ،�**V" TU1" 45**M1" 5**3# ،<** T=50n1" :U**mk1" N**WÔ ¯**K �2**1" N**W�1" 8 u**1�^ '**s <_** TI 9̂ a'Z" ; a5** ?c1"#
 .°�5I**c1" .&¯**+ N**- ç**¾ ij §'n**c- �Ô"U**1" 'h**+ N**- �,**P�\ �**VUt%# ،(§{**c�K) <**W'MW 8 q**IM Tn1"
.٣٢-٣٢ !,**S�61" ،٢٠٠٨ ،H**xW$ ،<1,**+U1" <**c+YW ،Ñµ5**^;�" qIh**� :H**IM� ،�fU**M1" &5**@\ 8 �,**MKC"

 E_**I�PK /5@**+p- X**=Uh T)1" 5**3 <** TI7"U>g" <**J=U�" E_**I�PK 8 DÂ,w**Z" X**In6 T)1" N**W ´U**>1,7 ،�¬j
 .dj ¨**©1 ´U**h1" Ñ5**Jt# 45** ?J1" Ñ5**Jt �**@\ <**P`,M1" <** [= 95

a> ?@1" !" a [{ a> a) FP***1" !,**^,_I-
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

stacked barchart (PV�,-' }>LZ&' � 2��s :1 £Xs1�

 ،Registers e<** T= 95
a> F1 e!¯m**+ N**P} e<** T= 95

a> F1 !" a [{** a> a) FW E_**I�P)1 ?Â,_**I01" E �w** Tx1" "2**3 ªU** FÆ
 ،<**+,I+#  ،/$%)  Ü� 95** a> F1  ÜEm**+  N**W  º**o%  «**-  ½,**M FQ  e'**B"#  [� 95** a> F1  e D{**>)W  N**W  º**o%  :�%

 .(£**1j ،$,**6)s"#

 :;13s

	  .r=UO1" �fUM1" 8 hell (;,^)# heaven (<nV) ãI� :< [= 95
a> ?@1" !" a [{ a> a) FP*1"

▬ 	.�_)nV ،]nV ،�**)nV ،�,_)nV ،«**)nV ،<nV ،!,nV ،<**ng" :< TI DOZ" ; a5** ?c1" 8 (<**nV) ã**I�
▬	 .�,_)nV ،<nV ،<ng" ،!,nV :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (<nV) ãI�
▬	.;,^ ،";,^ ،;,n1" :< TI DOZ" ; a5 ?c1" 8 (;,^) ãI�
▬	 .;,^ ،";,^ ،;,n1" :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (;,^) ãI�

	  .<_ TI 9̂ a'Z" ; a5 ?c1" <^#'W# ،< TI DOZ" ; a5 ?c1" < â [# a' FW :< â [# a' FP*1"

	 .(<_I^'W :;5+ ٢٨ �%) , ¹6 â  ٢٨# (<IOW :;5+ ٨٦ �%) , ¹6 â  ٨٦ :�5 F6 ?n1"

	  .<M@JZ" !";" aU �O [)1" :< TI 9+,IMZ" !" a [{ a> a) FP*1"

 FU**k|Q E �w** Tx1" A,**x^j �**@\ �**> T�1" '**h-# ،(٢٧) E �w** Tx1" 8 ,**Po !,** â ,_ aI a01" Ew**� p** [Ik F=#
 .(٢٨) E �w** Tx1" 8 ,**W 75**> כ�UZ" :'**P\�" �** TJ(W E_**I�PK

Register heaven hell

 Makkiyya 101 82

Madaniyya 57 63

<_ TI 9̂ a'Z" ; a5 ?c1"# < TI DOZ" ; a5 ?c1" «- ;,n1"# <ng" ãI� : ٢٧ Ew�



الباب الأوّل

٨٢

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

ýc
¦1" 

;"U
O)1

"

<75�UZ" :'P\�" � TJ(W : ٢٨ Ew�

	  .r=UO1" �fUM1" 8 hell (;,^)# heaven (<nV) ãI� :< [= 95
a> ?@1" !" a [{ a> a) FP*1"

▬ 	.�_)nV ،]nV ،�)nV ،�,_**)nV ،«)nV ،<nV ،!,nV ،<ng" :<** TI DOZ" ; a5** ?c1" 8 (<nV) ã**I�
▬	 .�,_)nV ،<nV ،<ng" ،!,nV :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (<nV) ãI�
▬	.;,^ ،";,^ ،;,n1" :< TI DOZ" ; a5 ?c1" 8 (;,^) ãI�
▬	 .;,^ ،";,^ ،;,n1" :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (;,^) ãI�

	 .<_ TI 9̂ a'Z" ; a5 ?c1" <^ [#'W# ،< TI DOZ" ; a5 ?c1" < â [# a' FW :< â [# a' FP*1"

	 .(<_ TI^'W :;5+ ٢٨ �%) , ¹6 â  ٢٨# (< TI DO aW :;5+ ٨٦ �%) , ¹6 â  ٨٦ :�5 F6 ?n1"

	  .<_ TI 90c D¦1" !";" aU �O [)1" :< TI 9+,IMZ" !" a [{ a> a) FP*1"

 U**k|Q E �w** Tx1" A,**x^j �**@\ �**> T�1" '**h-# ،(٢٩) E �w** Tx1" 8 ,**Po !,** â ,_ aI a01" Ew**� p** [Ik F=#
 .(٣٠) E �w** Tx1" 8 ,**Po <**75�UZ" :'**P\�" �** TJ(W E_**I�PK
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

Register heaven hell

 Makkiyya 0.189 0.153

Madaniyya 0.168 0.186

<_ TI 9̂ a'Z" ; a5 ?c1"# < TI DOZ" ; a5 ?c1" «- ;,n1"# <ng" ãI� : ٢٩ Ew�

ýc
¦1" 

;"U
O)1

"

<75�UZ" :'P\�" � TJ(W : ٣٠ Ew�

sparklines , b¬p-' ­V�ª :1 £MO1F

 §2**3 �5**OK '**s# ، [� 95** a> ?@1" [{**>)Z" §,**Ä" <@**c@+ E_**I�P)1 Â,_**I01" E �w** Tx1" "2**3 ªU** FÆ
 "2**3 E_**I�P)1# ، �<**h-,_))W ,** �y"'B% #% ، �<**h-,_))W !d,**B #% ، �<**h-,_))W �<_** TI 9nWÔ £**=;"5K <@**c@ Dc1"

 . e: a'**Q' a\ e<** T= 95
a> F1 e!" a [{** a> a) FW #% ،'**B"# Ü� 95** a> F1 e [{**>)W �**@\ F!,** â ,_ aI a01" �5**)� ؛�** [J a(Z"



الباب الأوّل

٨٤

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 :;13s

	  .r=UO1" �fUM1" 8 hell (;,^)# heaven (<nV) ãI� :< [= 95
a> ?@1" !" a [{ a> a) FP*1"

▬ 	.�_)nV ،]nV ،�)nV ،�,_**)nV ،«)nV ،<nV ،!,nV ،<ng" :<** TI DOZ" ; a5** ?c1" 8 (<nV) ã**I�
▬	 .�,_)nV ،<nV ،<ng" ،!,nV :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (<nV) ãI�
▬	.;,^ ،";,^ ،;,n1" :< TI DOZ" ; a5 ?c1" 8 (;,^) ãI�
▬	 .;,^ ،";,^ ،;,n1" :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (;,^) ãI�

	   . �̄ W,G r=UO1" �fUM1" :< â [# a' FP*1"

	  .r=UO1" �fUM1" 8 " �A�V «y¯�1" E�P FQ , ¹6 â  ٣٠ :�5 F6 ?n1"

	  ]**1" �#U**xh1"# �¯** T�1" F!"5n** Tc1" :�%) ٠ ٠٢٣ ij ٠٠٠١ N**W :<_** TInW�1" <@**c@ Dc1" E_**I�PK
.(r=UO1" �fU**M1" F!,**Qf ,**kI7 u**1�^

 FU**k|Q E �w** Tx1" A,**x^j �**@\ �**> T�1" '**h-# ،(٣١) E �w** Tx1" 8 ,**Po !,** â ,_ aI a01" Ew**� p** [Ik F=#
 .(٣٢) E �w** Tx1" 8 ,**Po U**�YZ" Ñ5**Jt E_**I�PK

Candle heaven hell

0001_0002 3 1

0002_0003 2 3

0003_0004 0 0

0004_0005 0 0

0005_0006 2 0

… … …

0023_0024 12 10

(١-٢٣) <_InW�1" !"5nc1" «- ;,n1"# <ng" ãI� : ٣١ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

<nV;,^

U�YZ" Ñ5Jt : ٣٢ Ew�

candlestick plot fVL_4' � 2��s :' £,¬1Z

 §2**3 �5**OK '**s# ، [� 95** a> ?@1" [{ a> a) FP***1" §,**Ä" <@**c@+ E_**I�P)1 Â,_**I01" E �w** Tx1" "2**3 ªU** FÆ
 "2**3 E_**I�P)1# . �<**h-,_))W ,** �y"'B% #% ، �<**h-,_))W !d,**B #% ، �<**h-,_))W �<_** TInWÔ £**=;"5K <@**c@c1"

  . e:'**Q' a\ e<** T= 95
a> F1 e!" a [{** a> a) FW #% ، e'**B"# [� 95** a> F1 e D{**>)W �**@\ F!,** â ,_ aI a01" �5**)� ؛ 9�** [J a(Z"

 :;13s
	  .r=UO1" �fUM1" 8 hell (;,^)# heaven (<nV) ãI� :< [= 95

a> ?@1" !" a [{ a> a) FP*1"
▬ 	.�_)nV ،]nV ،�)nV ،�,_)nV ،«)nV ،<nV ،!,nV ،<ng" :< TI DOZ" ; a5 ?c1" 8 (<nV) ãI�
▬	 .�,_)nV ،<nV ،<ng" ،!,nV :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (<nV) ãI�
▬	.;,^ ،";,^ ،;,n1" :< TI DOZ" ; a5 ?c1" 8 (;,^) ãI�
▬	 .;,^ ،";,^ ،;,n1" :<_ TI 9̂ a'Z" ; a5 ?c1" 8 (;,^) ãI�

	   . �̄ W,G r=UO1" �fUM1" :< â [# a' FP*1"

	  .r=UO1" �fUM1" 8 " �A�V «y¯�1" E�P FQ , ¹6 â  ٣٠ :�5 F6 ?n1"

	  ]**1" �#U**xh1"# �¯** T�1" F!"5n** Tc1" :�%) ٠ ٠٢٣ ij ٠٠٠١ N**W :<_** TInW�1" <@**c@ Dc1" E_**I�PK
.(r=UO1" �fU**M1" !,**Qf ,**kI7 u**1�^



الباب الأوّل

٨٦

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 E_**I�PK U**k|Q E �w** Tx1" A,**x^j �**@\ �**> T�1" '**h-# ،(٣٣) E �w** Tx1" 8 ,**Po !,** â ,_ aI a01" Ew**� p** [Ik F=#
 8 (;,**^)# (<**nV) ]**P@w1 ;"U**O)1" �**+5)W ij {**xQ �2**1" ،(٣٤) E �w** Tx1" 8 ,**Po �5P** ?x1" �** TJ(W
  .�@�**+%# r**cg" �**@\% N**W <**km)Z" �**�" 8 ,**k D@s%# r**IM1" �**@\% <**IM- r**mB ij# ،<hP**x1" r**cV

Candle heaven hell

0001_0002 3 1

0002_0003 2 3

0003_0004 0 0

0004_0005 0 0

0005_0006 2 0
… … …

0023_0024 12 10

(١-٢٣) <_InW�1" !"5nc1" «- ;,n1"# <ng" ãI� : ٣٣ Ew�

<=5>@1" !"{>)Z"

ýc
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;"U
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"

�5P ?x1" � [J(W : ٣٤ Ew�
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الإ
هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

ǘƘɦال6̫ا žèĘال
+žǙſz الü�ɦا� 

 9<**g,hW <** TI DP a3% ij �_** [0^% ، [°** 9| �� T@1" 9q**B,6 T)1" /,**cB 9̈ **©Q,MW 9!,**MI0JK 8 9A'**01" E**0s
 Ë**h- N**W dj 5**3 ,**W DÊ** Tn1" "2**3 <**hI0� 45**B ,**n3 Uo2 FI**+ ,**W# ،�**@I@� $"U**Z" [Ê** Tn1"
 e:$ T'**SW e<**g,hW ij F ,**)¾ �**@I@� $"U**Z" [Ê** Tn1" �% ,**knW [«**0K ]**1"# ،,**k)M T0 a� ]**1" 9/;,**m T)1"
 <**kV# N**W- [Ê** Tn1" #% /,**J�" E**I@� ´"U**��# ./,**J�" E**I@� N**W ´U**>1" $#'**�

 . �:$'**SW �< TI 9@w**� �<**g,hW e<_**I¦- ?E FG 2**tp aK# ،<_** TI-,Jt e!,_**I¦- v**-;% -�U**|^

 q** T@J)Q d �2**1" ،5**3 ,**Po /5**)OZ" [�,**J�" [Ê** Tn1" E**I@� :i#�" < TI@w** Tx1" <_**I¦01"
 ­U**B E**67 E**�W ،!,** aP 9@ aw1" 8 <**@6 T)Z" <** [= 95 �S Tn1" Â,**0Z" E**6�-# ،v**I 9J �M T)1,- �<** TI@0s �<**g,hW

 .,**3'h- ]**1" <**P@w1" N**\ (#) X**Jh1"

 e<** [I 9@0s e<** TI1f e<**g,hW ij  ,**)¾ �2**1" D�,**J�" [Ê** Tn1" E**I@� :<_**I^, T�1" < TI@w** Tx1" <_**I¦01"
 #% < TI�I~51" !,** aP 9@ aw1" E**�W ،E**I@S T)1" 8 '**I�K d e!,**P@G ­,**MQÙ- #% ، 9v**I 9J �M T)1,- ,**Wj ،�**@I@� E**0s
 e<**@6 T) FW U**`,P} $5**V# ij " �U**|^ �**1¬# ؛ 9<** TI D6 Tn1" !d,**BC" E**I@� �̄ **�W v**I 9J �M T)1" '**I�Q .,**3{�
 8 E**I@S T)1" !"#$% X**`,~# <**hI0� N**W [þp_**)Q E**6�1" q0**+# ؛ 9<**P@w1" N**\ ,**k@67 q** T@J)Q
 ,**W% .(n-grams) -<** [I 9| �� T@1" !,**h-,_))1"- !,**IW"U>n1" <** TI D�,õ <**@�W�"# Ñ,**P^�" N**\ ,k�**xo
 <**1d ['1" !"¬# ª5**)SZ" !"¬ <** [I 9P amhZ" !,** aP 9@ aw1" E**I@S)- '**I�I7 ؛ 9­,**MQC" 9!,**P@G 4,Ph)**+"

.(١)<** TI D6 Tn1" <_**I¦01" 8 , ¹I 9O0**� Ñ,**P^�" !d,Ph)**+" 9X**xo �**@\ ­5**s51"# ،<** [I 9P amhZ"

 ij {**xQ H**Is'1" ,**kW5k�W �% {**� ،�**^,6M^ #% ,**3 9$ a' a\ 9$,**Q$Ô" ­¯**)t,- �<**�@)(W Fr**`"5s ­,**MQC" 9!,**P@w1  (١)
 , ¹Is,I**+ e:$'SW e<**�I~# �**@\ 4'**K E**- ،,**kK"2- Ö**hW �**@\ 4'**K d ]**1" function words <** TI�I~51" !,**P@w1"
 ]1" 9<**+";'1" §2**3 N**W F:$,�)**+d" N**OP FQ .(<** [IPmhZ" F!,**P@w1") ª5**)SZ" !"¬ 9!,**P@w1" v**W ,**kWÔ¯K '**n\
 <_I-5**+,B <**^#'W 8# ،:U**�,hZ" <_**I-Uh1" <**>@1"# <**PQ'M1" <_**I-Uh1" <**>@1" «**- a<** TI�I~51" 9!,**P@w1" �u** â a;,s

 :<**P@G «**Q¯W ١٠ ,**kI7 !,**P@w1" $'**\ ã**@-
Almujaiwel, S. )2019(. Grammatical construction of function words between old and modern written 
Arabic: A corpus-based analysis. Corpus Linguistics and Linguistic Theory, 15)2(. 267296-. 



الباب الأوّل

٨٨

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �**I7 ´U**>1" H**@JnW �5**O=# ،!,**\5}5Z"# !,**^,IO1" E**I@� :<**�1,�1" < TI@w**x1" <_**I¦01"
 �**@\  #%  ،(£**1j  ،!,**P T| anZ"#  ،!,**c T+YZ"#  ،�,(**��")  !,**^,IO1"  A,P**+%  �**@\  ­5**s51"
 ij ,kÍV;p**+ §2**3# ،(topic-comment q**IMh T)1"-�5}5Z") ,**kI@\ !,_**0IMh T)1"# !,**\5}5Z"

 .(ÿ";#%) :"$% &"'()**+,- ,** ¹I 91f ,**k@I@� <_**I^,wWC " �U**|^ ؛ 9Â,** T�1" /,** a01" N**W �**1, T�1" E**6�1"

 �<**g,hW Fq** T@J)K �<_**I¦- °**3# ،!";"5**¡"# [°k�** Tx1" /,**J�" :<**h-" TU1" < TI@w** Tx1" <_**I¦01"
 É** Tn1" Ô5**WU- " �Ô5**WUW , TIk�**� ,** ¹6 â  N** TP a� a) aK e<_ TI-5**+,B e<** â [# a' FW N**W <_** TI 9- aU ah1" 5**@Ç# ، �<** T=ÀWUK
 u**^,G 5**1 ,**PI7 F'**I�K Ô5**WU1" §2**3# ،;"5**¡" E**I@� Ô5**WU- " �Ô5**WUW ,** ¹= 9;"5B ,** ¹6 â  #% ، 9r**I>n T)1"#
 r**c TlK ،<**+"; D'@1 e:'**I�W e<_**nI\ E**I@� <_** TI^,wWj 8 �**@m)K ,**kK'`,7# ؛< T=5�**� <** â [# a' FW כ,**n3

.Ô,**IÛd" &'**\# 4$,**h1" E_**I�P T)1"# !,_** an DIh1" ;,_**I)t" {**Q,hP-

 r**@h- H** T@h)K !"A,**6Bj E**6�1" "2**3 8 H [0J FI**+ ؟ e!"A,**6Bj N**W H [0J FI**+ �2**1" ,**W
 !,** aP 9@ aw1"  "U()**+"# ، [°** 9| �� T@1" q**B,6 T)1" /,**cB ¨**©Q,MW :°**3# ، 9/,**J�" E**I@�# <**1d ['1"
 ،-Â,**�1" �**S0Z"- [ 9Ú**I01" ; ['**MZ" <**WA"5W /,**cB# ،-4#�" �**S0Z"- (keywords) <** TI 9B,)�Z"
 ،(Collocation calculator) 9q**B,6 T)1" <0**+,B ;,_**I)t" H**=U� N**\ ¨©Q,MZ" �**@K A"U**Vj N**OP F=#
 !"#$%  8  (Agreement calculator)  9H**7"5 T)1"  9<0**+,B  ;,_**I)t"  H**=U�  N**\  /,**c¡"  �**1¬#

.(٣٥) E �w** Tx1" 8 ,**Po <_** TI 9̀ , a6 �B 9C" (b**cO^d)

(/,J�"# <1d ['1" r@\) 8 [° 9| �� T@1" qB,6 T)1" /,cB <kV"# : ٣٥ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

¹ِيّ iف صاح� اللَّ ل: التَّ المبحث الَأوَّ
 FH**@JnW °**3 <**c©`U1" <**P@w1"# ،,**k0B,6)W# <**P@w1" Ú**hQ (collocation) Fq**B,6 T)1"
 N**W q** FB, a6 T)1" :2**7,^ �**@\ <**P@w1" !;#,**V ,**W °**3 (collocate) F<**0B,6)Z" <**P@w1"# ،E**I@S T)1"
 �5**)¾ .(٥¨**Q-٥rQ) ij (١¨**Q-١rQ) N**W ?'**)P=# ،,3;,**cQ N**W# <**c©` TU1" <**P@w1" «**PQ

 .«P**cs ij �**S0Z" r**cMn=# . [°** 9| �� T@1" q** FB, a6 T)1,- H** T@ ah)K e!,**MI0JK �**@\ �**S0Z" "2**3

 . b[ @�R̂ 2*4' E D+1 <S 2e4' Hxr1os Q�s1M Ds :; 2%
<
&'

 . b[ @�R̂ 2*4' E D+1 <S 2e4' Q1Gz¬ : @A1 234'

¹ِيّ iف صَاحُ� اللَّ لًا: مُعاملات مقاييس التَّ أَوَّ
 X**xo �**@\ (collocation calculator parameters) 9q** FB, a6 T)1" /,**cB ¨**©Q,MW E**PhK
 ،EIO**x Tl1" N**W e<**I1,t ÜÊ** â  <_**I¦- �**@\ F!'** aP a) �\"# ، DÊ** Tn1" 8 [°** 9| �� T@1" q** FB, a6 T)1" !,w0**�
 :'**`,7 ,**n3 F� [}# Fp**+ . [°** 9| �� T@1" q** FB, a6 T)1" E**I@S)1 (,^�5;$)؛**+ v** [JMW) v**I 9J �M T)1,- e<**g,hW#
 4$,_**0)Z" : �̄ **W,h FW ١٢ ,**3 F$'\ ã**@0=# ، [°** 9| �� T@1" q** FB, a6 T)1" ¨**©Q,MW !¯**W,hW N**W eE**W,h FW [E FG
 ٢<**1$,_0)Z"  !,**W5@hZ"#  ،(-mutual information MI)  <**1$,_0)Z"  !,**W5@hZ"#  ،(mutual -MU)
 ،(-log likelihood LL)  <**IPy;,�5@1"  <** TISV;�"#  ،(MI3)  ٣<**1$,_0)Z"  !,**W5@hZ"#  ،(MI2)
 ¨*****Q"$ Î5****@**1"# ،(Dice) ¨*****Q"'***1"# ،(t-score) !-½,******I*s# ،(z-score) Ô-½,**Is#
 ،(minimum sensitivity) ªU**>61" <I**+,c¡"# ،(log ratio) r**y;,�5@1" <0**c^# .(log dice)

.(delta P) / ,**)1$#

 <**s¯h1 ;,_**0)\d" q**^"5V N**W eq**^,V N**\ É** Fë e½,**IMW [E FG ؟¨**©Q,MZ" §2**3 :'**`,7 ,**W
 ،(r**IB;  ;5**��)  [°** 9| �� T@1"  q** FB, a6 T)1"  �**@\  �**1¬  H [0J FI**+#  ،«**)P@w1"  «**-  q** FB, a6 T)1"

 .r**=UO1"  �fU**M1"  <** â [# a' FW  8  (!,**¡, T61"  !,**Is,01")  [°** 9| �� T@1"  q** FB, a6 T)1"#



الباب الأوّل

٩٠

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	  F!É**t% ,**Po v**I 9J �M T)1,- <**g,hW <** â [# a' FW °**3# ،(<** TI@h7 <**P@G ٨٧٤٥٦) < â [# a' FP***1" r**mB
 ., �M-,**+ �**12-

	  ;5**��) [°** 9| �� T@1" q** FB, a6 T)1"# ،: TU**W ٦١ (r**IB;) <**P@G# ،: TU**W ٥٨ (;5**��) <**P@G !$;#
.: TU**W ٤٩ (r**IB;

	  [°** 9| �� T@1" q** FB, a6 T)1"# ،: TU** aW ٦١ (!,**¡, T61") <**P@G# ،«**K TUW (!,**Is,01") <**P@G !$;#
.«**K TUW (!,**¡, T61" !,**Is,01")

▬	 : �( 2L @?s �(*®Og
؟  9q FB, a6 T)1" ¨©Q,MW EPhK XIo

_>؟  TI 9̀ , a6 �B 9C" (bcO^d) !"#$% 8 , ¹I1f qc F� XIo
B �@\ e½,Is [E':؟  FG U [c� F̂  XIo

 : �Q'V�ª HLª ¯P% E D+1 <S 2e4' Hxr1os ]LMF

 «**PI1" �**@\ �<***P*@*o Ú**hK )R1-L1( : �̄ ***�*P7 ،q**B,6 T)@1 :2***7, Tn1" r***m*B $ ['**** F¾ :$%&'
 ***- <_** TI 9- aU ah1,- ,**3U6)t%# ،(�**S0Z" "2**3 8 q** FB, a6 T)1" !,w0**� :U**|^") ;,**c©1" �**@\ �<**P@G#

 .(١¨**Q-١rQ)

 .,k0B,6)W# <P@w@1 (°3 ,Po <M@JZ" �%) <~5S@Z" !";" aU �O [)1" , ¹I1f qc F� :(./01 234'

 $'**\ ­5**� ?61" 8 �5**O=# ،<**~5S@Z" !";" aU** �O [)1" �**@K e<** TI 9h�,MK e<**1#'V 8 � [Ô5** FK :())341 234'
 !" TU**W $'**\ 9:'**P\�" 8 �5**O=# ،<**0B,6)Z" N**\ ,**k-,I� !" TU**W $'**\# ، 9<**P@w1" $5**V# !" TU** aW

.,**k-,I� !" TU**W $'**\# <**0B,6)Z" $5**V#

. e< TI 9h�,MK e<1#'V 8 <=U| Tn1" <h Ts5)Z" !";" aU �O [)1" , ¹I1f qc F� :(M�' 2,4'

 ;5**��) ±,_**)^ [E FG Fu**hPV '**s# ، [°** 9| �� T@1" q** FB, a6 T)1" ä **©Q,MW F:"$�"  U()**c aK :())qs1¥'
.(١٠ 4#'**g") '**B"# e4#'**V 8 (!,**¡, [61" !,**Is,01")# (r**IB;
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �**@\  9­5**s51"  �#$  ،«**1,�P@1  [°** 9| �� T@1"  q** FB, a6 T)1"  ¨**©Q,MW  ±,_**)^  �**@\  FXsp**+
 <**M=U�# ،r**IM1" �**@K N**W e<**PIs [E FG {**c�K 9H**@Jn FW ij F{**�p+# ،,**knW E**W,h FW DE FG !,** TI 9WÔ;"5t
. n3**,כ  9�**I@\ $,**P)\d" <** TI�Io# ، eE**W,hW DEw**1 q** FB, a6 T)1" <**PIs N**\ Ü&,**\ eEw**x- è,**67C"

 . [°** 9| �� T@1" q** FB, a6 T)1" ½,**IM1 !¯W,h** F*Z" §2**3 &"'()**+" '**n\ e!d,**B [u**+

b[ @�R̂ 2*4' E D+1 <S 2e4' Hxr1os : ١٠ ;%>�
�/+~ ~VR°Q1W41S4' Q1/�1z4'

<~5S@Z" !";" aU �O [)1"<~5S@Z" !";" aU �O [)1"
 qB,6)Z" $5V#qB,6)Z" /,I��5PmZ" qB,6)Z" $5V#qB,6)Z" /,I��5PmZ"

<P@w1" $5V#49958<P@w1" $5V#202

<P@w1" /,I�1287,38687,398<P@w1" /,I�5987,39587,454
�5PmZ"6187,39587,456�5PmZ"6187,39587,456

<hs5)Z" !";" aU �O [)1"<hs5)Z" !";" aU �O [)1"
 qB,6)Z" $5V#qB,6)Z" /,I��5PmZ" qB,6)Z" $5V#qB,6)Z" /,I��5PmZ"

<P@w1" $5V#0.04057.96058<P@w1" $5V#0.0011.9992

<P@w1" /,I�60.96087,337.04087,398<P@w1" /,I�60.99987,393.00187,454
�5PmZ"6187,39587,456�5PmZ"6187,39587,456

[° 9| �� T@1" q FB, a6 T)1" ¨©Q,MW[° 9| �� T@1" q FB, a6 T)1" ¨©Q,MW
MU

1,211.233

T-score

6.994

LL

 656.733

p < 0.0001

MI

10.242

Z-score

243.4158

Log ratio

12.587

MI2

15.857

Log Dice

13.720

MS

0.803

MI3

21.472

Dice

0.824

Delta P

[0.803 ;0.844]

MU

1,433.705

T-score

1.413

LL

25.141

p < 0.0001

MI

10.486

Z-score

53.511

Log ratio

10.534

MI2

11.486

Log Dice

10.023

MS

0.033

MI3

12.486

Dice

0.063

Delta P

[0.0.32 ;0.999]

 :±'>�eOk' Qk1+

١ . <**@`,\  8  (mutual)  4$,_**0)Z"  ¨**©Q,MW  :q** FB, a6 T)1"  <** [=U6B#  :;'**^   ,_)¦)**+d

<******1$,_0)Z" !,*******W5***@hZ"# ،(mutual -MU) 4$,******0***)Z" :!,*****W5*@hZ" !¯*****W,h FW 

.)MI3( ٣<1$,_0)Z" !,W5@hZ"# ،)MI2( ٢<1$,_0)Z" !,W5@hZ"# ،(mutual information -MI) 
 q**3 T21" <** T= 9U6S7 ،<** TI DP a3�" E**- ،X**h [�1" Ö**hW ,**n3 <** T=U6¡"# :;'** Tn1,- '**6M FQ d#



الباب الأوّل

٩٢

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 <P**cM- 4$,_0)Z" é,**  ̂U**k|Q .(١)�$,**hZ" N**W §{� N**W �**@\% �<**PIs �**1 E**hÄ �** 9K;'  ̂�**@\
 T{**>)Q .(٢)(0.040) ,**k1 v** Ts5)Z" ;" aU** �O [)1" �**@\ (:U**W 49 5;؛**��) <**P@w1 Ø5**S@Z" ;" aU** �O [)1"
 "2**3 '**=�=# ،4$,_**0)Z" é,**n1 (log2)  "U()**+,- <**1$,_0)Z" !,**W5@hP@1 <P**cM1" §2**3 é,**^
 (٤٩) Ø5**S@Z" ;"U**O [)@1 (٢½) «**ny" ½%  "U()**+,- ٢<**1$,_0)Z" !,**W5@hP@1 é,** Tn1"
 ;"U**O [)@1 (٣½) <**y¯y ½%  "U()**+,- ٣<**1$,_0)Z" !,**W5@hP@1 '**=�=# ،(2401) �5**OI1

 :ÈÌ" 8 5**3 ,**Po eE**W,h FW [E FG é,**^ ij U**|^" .(117649) a�5**OI1 (٤٩) Ø5**S@Z"

	 )1211.233( = )0.040 ÷ 49( :<1$,_0)Z"

	 )log2 )1211.233( = )10.242 = )0.040 ÷ 49( :<1$,_0)Z" !,W5@hZ"

	 )log2 )59350.4169( = )15.857 = )0.040 ÷ 2401( :٢<1$,_0)Z" !,W5@hZ"

	 log2 )2908170.4329( = )21.471( = )0.040 ÷ 117649( :٣<1$,_0)Z" !,W5@hZ"

 "¬,**P1# 0_,$1**>٣؟)Z" !,**W5@hZ"# ٢<**1$,_0)Z" !,**W5@hZ" 8 [â�" FX**\,� T)1" "2**3 "¬,**P1
 ، e�**0}# e:U**Q,h FW �#$ ,**kPk7 N**OPQ d <**1$,_0)Z" 0_,$1**>؟)Z" !,**W5@hZ,- #% <**1$,_0)Z,- �**�)O FQ d
 �<**J0�nW °**k7 <**1$,_0)Z" !,**W5@hZ" ,**W% ،ªU**t�" r**IM1" «**- ,**kK T5s <**PIs '**Q'� q**h6=#
�,\**1$,_0)Z" !,**W5@hZ" 8 X**>٢ #"Z" !,**W5@hZ(0_,$1**>٣؛  T)1" q0**+ ,**W% . e:$#'**SW er**Is «**-
 ;,**x FQ ،;,_**0)td"# E**I@S T)@1 E** D@ aSZ" ,**khPÆ ]**1" <** [= 95

a> ?@1" < â [# a' FP***1" 8 <**>@1" <**hI0� ij �'**`,h7

 <**��,\)#  (:'Q'**�  <**��,\)  [°** 9| �� T@1"  q** FB, a6 T)1"  8  U**|n@1  ٢٠١٥  &,**\  8  ,**k F)=UV%  e<**-UÄ  ij  '**hn1  (١)
 N**OP F=# ،4 T#�" q** FB, a6 T)1" N**W �**@\% (:U**�,s <**��,\) ***1 <**1$,_0)Z" !,**W5@hZ" <**PIs !U**k~ ¬j ،(:U**�,s
 {**� N**W e:'**Q'\ e!,**P@G v**W $U**K ('Q'**�) ***7 ،;'**^% Â,** T�1" q** FB, a6 T)1" �% �**@\ ,**n3 <** T=U6¡" {**c�K
 q** FB, a6 T)1" r** 9V,hW A,_**n- 8 !,** aMI 90 �J T)1" §2**3 E**�W N**W $,�)**c F=# ،(:U**�,s) 9̈ **O\ �**@\ (<**��,\)
 E_**I�P T)1" 8 ,** �W T'MW ;$,**n1" q** FB, a6 T)1" E**hî �**1¬# ،Ë**h01" �IP**cQ ,**Po [°** 9| �� T@1" &Ô¯** T)1" #% ، [°** 9| �� T@1"
 <_** TI 9- aU ah1" !, â [# a' FP***1" 8 [� 95** a> ?@1" �**S01" .(٢٠١٥) .�,J@**+ ،45**ImZ" :U**|^" .<h`,** Tx1" !,**0 FB, a6 T)1" N**\

.٢٥٣ <**S�� ،45**WpP1"# E**P)SZ"# N**OPZ" «**- <_ TI 9-5** F+, a¡"
 .0.0404546441518683853560793010098 :°3 ¸$�" :;561,- v Ts5)Z" ;" aU �O [)1" <PIs  (٢)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 .�**@\%# ٣ N**W �5**OK <**1" T'1" <**1$,_0)Z" !,**W5@hZ" <**PIs �% ij < â [# a' FP***1" 9!,** [= 95
a> F1 !,_** TI 9-$% 8

 ij  ,**)Û ,**n3 ؟�**@\p7 <**PIM1" §2**3 H**M F� d �<_**nI\ < â [# a' FP***1" u**@ [�W 5**1 "¬,**W N**O1# ؛, �n**cB
 «h)**c^ - �;$,**^ "2**3#- ,**kI7 TE**s% F<**PIM1" u**^,G �j# ،٢<**1$,_0)Z" 9!,**W5@hZ,- «h)**c^ �%
 ،<** T= 95

a> F1 e<_**n DI a\ 8 9<**1$,_0)Z" !,**W5@hP@1 �**@\p7 ٣ <**PIs FH** TM aS)K d '**s .٣<**1$,_0)Z" !,**W5@hZ,-
 < TI** D+ F�"  ar**I3,�Z"  EPh)**c^  d  ,**W'n\  �**@\�"  <**PIM1"  ij  Fr**O) F¾  2_**Í¦IB#  ، Þ°** 9hI0�  "2**3#
 !"#,P** Tc1") 4,**�Z"  9E_I0**+  �**@\  2**tpn1  .٣<**1$,_0)Z"  !,**W5@hZ"#  ٢<**1$,_0)Z"  9!,**W5@hZ"  8

 :ÈÌ,**- <**1$,_0)Z" !,**W5@hZ" ½,**Is ,**^É Fë .<_** TI 9̂ a'Z" ; a5** ?c1"# <** TI DOZ" ; a5** ?c1" «**- (´;�"#

��1.ee4'~' <,�̂ be4' 
( 2/ ��L4' [P

~' <,�̂ be4' 
(. 2/ @0 <>L4' [P

 (4w1.zeL4' Q1sV*ML4'
( 2/ ��L4' [P

(4w1.zeL4' Q1sV*ML4' 
(. 2/ @0 <>L4' [P

´;�"# !"#,Pc1"92410.1758-0.3305

 �**@\% <** TI DOZ" ; a5** ?c1" 8 9q** FB, a6 T)1" "2**k1 <**1$,_0)Z" !,**W5@hZ" <**1d$ �% N**\ �**6� FQ ,**n3
.<_** TI 9̂ a'Z" ; a5** ?c1" 8 �**)1d$ N**W

٢ . <**PIs ,**W% ،(log dice) ¨**Q"$ Î5**@1"# ،(dice) ¨**Q"'1" :q** FB, a6 T)1" <** T= 9U6B  ,_)¦)**+d
 F�_**) T=5nhW !$"$Ô" )1( N**\ F<**PIM1" u**6s,_nK ,**P@G# ،)1(# )0( «**- �5**O)7 ¨**Q"'1"
 (!,**¡,61" !,**Is,01") q**B,6 T)@1 ¨**Q"'1" <**PIs :4,**�Z" E_I0**+ �**@\ .<** T=U6¡"
 T�% {**� ،<** T= 9U6¡" ,0**clo" ,**P3¯G ،(r**IB; ;5**��) q** FB, a6 T)1" 8 �**)PIs N**W ?E**s%
 eq**B,6K DEw**1 �,**) T1"$ «**)PIM1" �**@K T�% ij �_**I0¦ T)1" N**W T'**- d . �<** T=U6B º**o% 4 T#�"
 FU**|n^ ,**W'n\ [E**s�" !";,_**0)\" F2**t% ?r** 9)=# ،r**=UO1" 9�fU**M1" <** â [# a' FW 8 ,**Pk) T=U6B �**@\
^Q"$ Î5**@1" E**W,hW &"'()**+" '**n\ ,**W% ،«**)�@)(W «**)**¨؛  T# a'W «**- q** FB, a6 T)1" 8
 : TU** aW "2**o $;# '**s aq** FB, a6 T)1" �% ij F{**xK U**k|K ]**1" <**PIM1" T�% 5**3 ?�U**| Tn1" &5**k�Z,7
 E**�W ¨**Q"$ Î5**@1" {**c�K r**)=# ،<**P@G X**1% ١٤ [E FG 8 (:U**3, T|1" !" TU**Z" <**PIs q**cB)

 .<** T=U6¡" <**kV N**W ¨**Q"'1" {**c�K



الباب الأوّل

٩٤

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

٣ . .(z-score)  Ô-½,**Is#  ،(t-score)  !-½,**Is  :q** FB, a6 T)1"  :º**o#  U**y%   ,_)¦)**+d
 ·"5**)1" �**@\ º**op7 ٣ <**PIs# º**op7 ٢ <**PIs �5**O)7 ،Â,** T�1"# 4 T#�" EW,h**F*Z <0**c¦1,-
 ,**kI7 �5**OK ]**1" 9<**@�W�" 4,**B H**0Jn=# ،(<** T=U6S@1 ¨**©1#) 9U**y�" ;,_**0)\" <**Q"'-
 r**IM1" N**W E**s% �,G �j# �**@\�" N**\ �**6� FI7 ،<**1$,_0)Z" 9!,**W5@hZ" 8 ,**n@s ,**Po F<**PIM1"
 < â [# a' FP***1" &,**mBp- ,**3U ?y

a
p)1 " ¹'** 9V �<**@I@s «**@W,hZ" N**Q23 F<**PIs �5**OK �:$,**\# ، 9<**BbMZ"

 .&"'()**+d" '**n\ �, [I1,w**�j �,**+,IMW ,**Pk7 ،:{**0O1"

٤ .r**y;,�5@1"  <0**c^#  ،(LL)  <**IPy;,�5@1"  <** TISV;�"  :q** FB, a6 T)1"  <** T=5nhW   ,_)¦)**+d 
 �**@\ ?4'**K ªU**t�" N**W �**@\% e<**PIs ?Ew**7 <**IPy;,�5@1" <** TISV;�" ,**W% ،(log ratio)
 ،d  &%  <** T1"$  °**3  E**3#  ،4,**P)Bd"  <**PIM-  <** TISV;�"  U** [c� FK#  ،q** FB, a6 T)1"  <** T=5nhW
 !"#$% U**k| FK# ، e<** T1"$ {**� °**k7 �**@\% u**^,G �j# ، �<** T1"$ °**k7 ٠٫٠٥ N**W [E** as% u**^,G �Ù**7
 <0**c^  ,**W%  ،<**IPy;,�5@1"  <** TI 9SV;�"  v**W  4,**P)Bd"  a<**PIs  <_** TI 9̀ , a6 �B 9C"  (b**cO^d)

 .<**IPy;,�5@1" <** TISV;�" <**PIM1 (log2) F<**mIl^ °**k7 r**y;,�5@1"

٥ . ªU**> ?61"  <I**+,c¡"  :�**},�ô"#  q** FB, a6 T)1"  ;"U**OK D5** FP^  :$,**=Ô r**mB   ,_)¦)**+d
 :$,**=Ô v**W '**=�K ,** ak T̂ % ij �:;,**�j EW,h** F*Z" "2**3 <**PIs °**Jh FK ،(minimum sensitivity)
 ;"U**OK  :$,**=Ô  #%  ،,**3'B#  <**P@w1"  ;"U**OK  :$,**=Ô  v**W  Ë**�(nK#  ،q** FB, a6 T)1"  9;"U**OK
 (!,**¡,61" !,**Is,01") ***1 ªU**> ?61" <I**+,c¡" <**PIs T�% F²**S@^# ،§'**B# q**B,6 a)Z"
 :ºO1" 9<P**+ $5**V# �#$ ،,**3 a'B# (!,**¡,61") 9<**P@G ;"U**OK :º**o ij " �U**|^ �**1¬# ؛ ?E**s%
 <** â [# a' FW 8 ,**3'B# (!,**Is,01") <**P@G 9$#;# F<** T@ 9M7 ،§'**B# (!,**Is,01") q**B,6)P@1

 .(r**IB; ;5**��) ***1 ,**k)PIM- �<**^;,MW TE**s% <**PIM1" N**W u**@hV r**=UO1" �fU**M1"

٦ . ij  ,_)¦)**+d" "2**3 F{**xQ .(delta P) / ,**)1$ :§,** DÄd" <_** TI 9̀ ,_ny 4,Ph)**+"  ,_)¦)**+d
 r**IB;)# (r**IB; ;5**��) ***o §,** DÄd" T³,_**ny �d,Ph)**+" q** FB, a6 T)1" 4,Ph)**+" <_** TI^,wWj
 «)PIM1" a�-,**xK #% a/;,**MK T�% ²S@^# ،«**)¦y" «)PIs EW,h** F*Z" "2**3 ,_**nIJh=# ،(;5**��
 ,**Pk1 (;5**�� r**IB;) !**Oh1" q** FB, a6 T)1"# (r**IB; ;5**��) q** FB, a6 T)1" �% ij �:;,**�j
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،(!,**¡, T61" !,**Is,01") ¨**O\ �**@\ ، �45**0MW ,Pk a1,Ph)**+" T�% �% ، Þ 9·,Ph)**+" Ö**hW
 !,¡, T61") D 9!**Oh1" 9q**B,6 T)@1 Þ·,Ph)**+" Ö**hW כ,**n3 ¨**©1# ، �:'**\,_0)W ,**Pk F)PIM7
 ;5**��) q**B,6 T)@1 «**)»=UM1" «**)PIM1,- ?!**Oh1" q** FB, a6 T)1" T4$ "¬,**P1 ،(!,**Is,01"
 8 : a'**B"# : TU**W v**s"5- D 9!**Oh1" q** FB, a6 T)1" $5**V# ij $5**hQ �**1¬ q0**+ ؟(r**IB;

"i,**hK# �^,S0**+ ¶ 945**s 8 �**1¬# ،r**=UO1" �fU**M1: )ٿ ٿ ٹ ٹ ٹ ٹ ڤ ڤ 
.[٢  :p0**+] ڃ(  ڃ  ڄ  ڄ  ڄ  ڄ  ڦ  ڦ  ڦ  ڦ  ڤ  ڤ 

 <** TI 9B,)�Z" a<**P@w1" T�% ij F{**�% a�**1¬ E**0s ؛<** TI 9B,)�Z" 9!,** aP 9@ aw1" 9 "U()**+" 9<** TI�Io ij Èp**^
 8 ,**3 9$5V5- �<**c©`; #% �:'**=U7 ,**k^5o N**W ?À**P T)1" "2**3 Fq**clOK# ، DÊ** Tn1" 8 �: TÀ** aPW �<**P@G °**3
 8 °**�OK d ,**3'B# ,**k^� ؛<**IPy;,�5@1" <** TI 9SV;�" &"'()**+,- �**6^% d# ،<** [= 95

a> ?@1" < â [# a' FP***1"
.<** T= 9U6¡" #% :;'** [n1"  ,_)¦)**+" �#$ <** T=5nhZ"  ,_)¦)**+d °**k7 ؛:$"U**�1" 9<0**c^ #% :$"U**�1" {**c�K

 e<**^;,MW A"U**VÙ- r**=UO1" �fU**M1" <** â [# a' FW 8 (١)<** TI 9B,)�Z" !,** aP 9@ aw1"  "U()**+" <**7UhW H [0J FI**+
 <** â [# a' FW v�n**+ .�"5**� 9:"$% 9&"'()**+,- <_** TI 9̂ a'Z" ; a5** ?c1" <**^ T#'W# <** TI DOZ" ; a5** ?c1" <** â [# a' FW «**-

 Ø,**�1�" <**P`,s# ،�5I**x1" <**P`,s :!, â [# a' FP***1" N**W r**`"5s �¯**y  "U()**+" <**I�Io N**\ �**B,- F4A,**clQ '**s  (١)
 N** TP a� a) aK ]**1" !, â [# a' FP***1" N**W r**`"5M1" §2**3  "U()**+,- �,h)**c FQ ؛<** [I 9P �@ 9h1" !,**S@J6Z" <**P`,s# ،<**IPQ$,G�"
 a "U()**+" �**0�K ]**1" {**Q,hZ" N**W# ، �<** [I 9PQ$,G% ��5**6^ ,**k)I\#% N**P} N**W# ،<**I\#�" a:$ D'** ah)W ,** ��56^
 ،�,**3U- {**t <**-Um)1" .8"U**�Ù- {)**cV,P@1 ,k)1,**+; 8 r**+,g" A";5**B F<**�B,01" �**KUV% ,**W 5**3 r**`"5M1" §2**3
 �**@K E**�"57 �**0�1 ¨**©Q,MZ" ;,_**0)t" ij ,_nIh**+ '**s# ، Þ×**=UÄ �r**@\ <_ TI-5**+,¡" < â [# a' FP***1" !,**=5>1#
 <0**c^ N**W [E FG <**=�W ij 45**�51" r**K# ،(WordSmith Tools) �IP**+ $;## !"#$% &"'()**+,-# ،r**`"5M1"
 u ?)**x Tl1" ¨**©Q,MW# ،(Bayesian Information Criterion BIC) ��**Q,- !,**W5@hW ;,**IhW# ،(log ratio)  5**@1"
 ،r**+,g" .ÈÌ" v**VUZ" ij :$5**h1" ×**=Um T)1" E**I@S T)1" "2**3 ±,_**)^ N**W :$,�)**+d" $";% N**Z# .dispersion

 ({)**cV,W <1,**+;) .<**I@I@� <_I-5**+,B <**+";$ :<** [I 9P �@ 9h1" <_** TI 9- aU ah1" !, â [# a' FP***1" 8 <**IPQ$,G�" Ø,**�1�" .A";5**B
 ،A";5**B ،r**+,g" .٢٠٢٢ ،($5h**+ �**@Z" <**hW,V) <_** TI 9- aU ah1" <**>@1" r**cs .45**ImZ" �,J@**+ .$ :­"U**�j
 <**P`,s) Academic Written Arabic Corpus AWAC (כ"#%) <_**I-Uh1" <**IPQ$,G�" <**^#'Z" .�,J@**+ ،45**ImZ"#
 ،(٢٠٢٢ ،<**IP@h1" <_**I-Uh1" !,**S@J6P@1 45**ImZ"# r**+,g" r**`"5s# <**IPQ$,G�" Ø,**�1à1 45**ImZ"# r**+,g"
 https://www.arabic-ai.info/awac :�**-"U1"# ؛https://www.kaggle.com/hawraaljasim/datasets :�**-"U1"

 .(٢٠٢٢ ،U**-5)o% ٢٤ $"$b**+d" £**=;,K)
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٩٦

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �6�n**+ ry ،(<IhVUZ" < â [# a' FP***1") <** TI DOZ" ; a5** ?c1" <**^#'W# ،(<**c©`U1" < â [# a' FP***1") <_** TI 9̂ a'Z" ; a5** ?c1"
 :"$% N** [OP FK .ªU**t% �#$ e<** â [# a' FW 8 [°** 9| �� T@1" q** FB, a6 T)1" #% <**P@w1" ?À**P)- ,**^É FÇ ]**1" r**IM1" N**\
 [É**h FQ e4,**�W [E FG ،!,** aP 9@ aw1" N**W <**@�W% <**h-;% ,**n3 Uo¬p**+# ،E**co% X**@W 8 ±,_**) Tn1" ²**�B �"5**�
 ?'**h FK !,** aP 9@ aw1" [�

a
% ;"U**s F¬,**Ç" �06 FI**+ ؛<**h-;�" r**I3,�Z" §2**3 כ";$j '**h07 ، Ür**kW e&5**k�W N**\

 ،(�5�,�)# ،( [̄ G)# ،(¶) <**1¯g" ²**�1 : a°3 !,** aP 9@ aw1" §2**3# ، �̄ k**+ ؛ ?'**h FK d ,**k [Q%# ، �<** TI 9B,)�W
 9<**-"U>1" E**W,hW# ،¨**Q"$ Î5**@1"# ،¨**Q"'1" :°**k7 ,**k- "#% ]**1" !,**+,IM1" ,**W% .(r**od5W)#
 !,** aP 9@ aw1" §2**3 4¯**t N**W r**I3,�Z" §2**3 �}5n**+ .-١١ 4#'**g"- (weirdness coefficient)
 ,** TWj <**-"U>1" E**W,hW r**Is �5**OK# ،,**kKdd$# <**-"U>1" E**W,hW r**Is � D}5n**+ �**1¬ E**0s# ،<**h a-;�"

.(Infinity) <**PIs ,**Wj# ،)1( N**W �**@\% <**PIs #% ،(١) N**W [E**s% <**PIs #% ،)1( #% ،)0(

	  .< TIhVUZ"# < ac©`U1" «)^ [# a'Z" 8 , �=#,clW " �$#;# !$;# 's <P@w1" �% �@\ 4'K :)1( <PIM1"
	  º**o% <**c©`U1" < â [# a' FP***1" 8 !$;# '**s <**P@w1" �% �**@\ [4'**K :)1( N**W E**s% �5**OK <**PIs

.<** TI 9hVUZ" < â [# a' FP***1" N**W
	  º**o% <** TI 9hVUZ" < â [# a' FP***1" 8 !$;# '**s <**P@w1" T�% �**@\ ?4'**K :)1( N**W �**@\% �5**OK <**PIs

 .<**c©` TU1" < â [# a' FP***1" NW
	  < â [# a' FP***1" 8 u**^,G �A"5**+ ،" �'**-% < â [# a' FP***1" 8 $U**K r**1 <**P@w1" T�% �**@\ ?4'**K :)0( <**PIM1"

 < â [# a' FP***1" <**PIM7 ؛«**)^#'Z" ª'**Bj 8 u**^,G �j# ،<** TI 9hVUZ" < â [# a' FP***1" 8 &% <**c©`U1"
.�**M7 ,**kI7 !$;# '**s <**P@w1" �% �**@\ <** T1"$ �5O)**+# (Infinity) �5O)**+ ªU**t�"

▬	 �5**OK# ،<** TIOZ" ; a5** ?c1" N**W º**o% <_** TI 9̂ a'Z" ; a5** ?c1" 8 !; TU** aOK :(²) ())4�«' ³))R4
 8 [E**s% ,**3$#;# A,**V ]**1" <**P@w@1 ¨**Q"$ Î5**@1"# ¨**Q"'1" N**W ÜEw**1 E**s�" <**PIM1"
 i#�" < â [# a' FP***1" 8 <**1¯g" ²**�1 $#;# T�p**- <**-"U>1" E**W,hW ,**^É Fë# ،«**)^ [#'Z" ª'**Bj

 .<_**I^,�1" < â [# a' FP***1" N**W �**@\%
▬	 ; a5** ?c1") <_**I^,�1" < â [# a' FP***1" 8 ,**3$#;## ،(¶) <**1¯g" ²**�1 ¨**O\ �**@\ :(�´) ³))R4

 .<**1d$ º**o% (<** TI DOZ"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

▬	 <P@w1" �% �**@\ ?4'**K °**3# ،(Infinity) <**PIM1,- <**-"U>1" E**W,hW ,**^Éë :(|V))°1µ) ³))R4
 .(< TI DOZ" ; a5** ?c1") <_I^, T�1" < â [# a' FP***1,- �<** T�,t

▬	 <P@w1" T�% �**@\ ?4'**K °**3# ،(Infinity) <**PIM1,- <**-"U>1" E**W,hW ,**^É Fë :(�))�kVs) ³))R4
 .(<_ TI 9̂ a'Z" ; a5** ?c1") i#�" < â [# a' FP***1,- �< T�,t

 �'** 9\
a
% ،E**co% X**@W 8 :/"5**g" ؟<** TI 9B,)�Z" !,** aP 9@ aw1"# : [À** aPZ" !,** aP 9@ aw1" FÔU**7 N**OP FQ X**Io

 N**W q**©K Tb1" E**hV"# ،i#�" <**^ [#'P@1 (<**-"U>1" E**W,hW) $5**P\ �**@\ �A,_**n- ­5**�61" aq**©KUK
 :A"U**s 9EIk**cl1 ؛ 9!¯W,h** F*Z" :'**P\% 9<** TI 9M- �**@\ �**1¬ FH**I0JK N**OP F=# ،,** �Ps; �**@\�" ij [E**s�"
  "U()**+" �**@\ FH**0JnQ <** TI 9B,)�Z" !,** aP 9@ aw1"  "U()**+" aA"U**Vj T�% �²**Bd .,3{**c�K# r**IM1"

.<** [I 9| �� T@1" !,**0 FB, a6 T)1"

EK,d4' ¶',�eOk 1?� <·V-' Hxr1o-' : ١١ ;%>�
(L*G4'²�´|V°1µ��kVs

(<_I^'W) ;"UOK1547405

(<IOW) ;"UOK8204520

°@w1" ;" aU �O [)1"23674925

(<_I^'W) ¨Q"$0.08520.000200.0003

(<IOW) ¨Q"$0.02970.00170.00010

(<_I^'W) ¨Q"$ Î5110.44741.947302.2711

(<IOW) ¨Q"$ Î518.90934.78280.29220

(<_I^'W) <-"U>1"2.97510.14020Infinity

(<IOW) <-"U>1"0.33617.134Infinity0

¹ِيّ iف صَاحُ� اللَّ َ�انِيًا: شبكات التَّ
 F&5**MQ  ,**kI7  ]**1"  ، [°** 9| �� T@1"  q** FB, a6 T)1"  9!,w0**x1  [̧ $%  e<**7UhP-  <_**InM [)1"  §2**3  TÀ** aP)K
 '**Q'� �**@\ F<_**InM [)1" §2**3 '**P)h aK a# ، e:'**B"# e:5**Jõ q** FB, a6 T)1" ¨**©Q,MW �**0�- FE** D@ aSZ"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 < â [# a' FP***1" !,** [= 95
a> F1 8 ,**kn\ [É**h F=# ،¨**©Q,MZ" N**W e<_**)-,y e<@**c@c- 9<**P@w@1 q** FB, a6 T)1" <O0**�

 4¯**t N**W �**1¬ ªU** FÆ .(collocation parameters notation) 9q** FB, a6 T)1" ¨**©Q,MW <**\5PmP-
 r**@\ ¸#'**n� N**W :"$�" §2**3 E**IP� N**OP F=# ،(١)(٦٫٠ <(**c¦1") (b**cO^d) ¸#'**n� :"$%

 .(٣٦) E �w** Tx1"  8  5**3  ,**Po  Semantics and discourse  /,**J�"#  <**1d'1"

bcO^d ¸#'n� :"$% ٣٦ Ew�

 ,**kK"ÀPW N**W# ،<_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$� �<**0B,6W °**3# ، �< TIO0**� u**c©1# ،,**kK"2- �<**P`,s �:"$% °**3  (١)
 (LancsBox b**cO^d) ¸#'**n� :"$% ij :;,**�C" '**n\ ;,**x=# .(q** FB, a6 T)1" !,w0**� GraphColl) <** TI�,t

 :<_**IKÌ" v**V"UZ" ij
Brezina, V., Weill-Tessier, P., & McEnery, A. )2020(. #LancsBox v. 5.x. [software]. Retrieved October 
24, 2022, from http://corpora.lancs.ac.uk/lancsbox.

Brezina, V., Timperley, M., & McEnery, T. )2018(. #LancsBox v. 4.x [software]. Retrieved October 
24, 2022, from http://corpora.lancs.ac.uk/lancsbox.

Brezina, V., McEnery, T., & Wattam, S. )2015(. Collocations in context: A new perspective on 
collocation networks. International Journal of Corpus Linguistics, 20)2(, 139173-.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 q** FB, a6 T)1"  (!"b**W";,-)  ¨**©Q,MW  9<**\5PmW  '**Q'�  �**@\  [� 95** a> ?@1"  FE** D@ aSZ"  E**PhQ
 :ÈÌ"  D°** DJ�"  /5@**+�,-

 ،٥  :cut-off point  <**@�,�1"  <**JM ?n1"  <**PIs  :<**1$,_0)Z"  !,**W5@hZ")  45**+ TU1"  :<**P@w1"
(­,**MQj  F!,**P@G  &'()**c FK  r**1  :�%  ،'**V5Q  d  :<**I�6K  ،٥¨**Q-٥rQ  ،U**O7p7  ٣  :;" aU** �O [)1"

 N**OP FQ  �2**1"  ,**W (٣٧)؛   E �w** Tx1"  N**W  (/)  8  À**W Tb1"  "2**3  9<**mIl^  ij  U**|nn1
 v**W !A,**V e<** TPkW !,**0B,6)Z � ['**6 T)1" Tr**K '**s À**W Tb1" "2**k- T�% 5**3 Ø5**S@Z" ؟�** F)|B¯W
 '**s <**1$,_0)Z" !,**W5@hZ" a<**PIs T�% ,**Po ،:$ T'** aSZ" :2**7,n1" r**mB �**@\ (45**+U1") 9<**P@w1"
 !,**0B,6)Z" N**W# .E**sp7 (٥) <**PIM1" �¬ q** FB, a6 T)1" 9$,h0)**+d ؛�**@\p7 (٥) N**W !$ D'** FB
 5**1 "¬,**W .("5**nWf)# ،(4�**^%)# ،(Î¯**01")# ،("'Ik**�)# ،("5**hI�%#) q**B,6)Z" ؛<** TPkZ"
 E �w** Tx1" N**W (%) 8 ,**Po �5O)**+ <**mIl Tn1" ؟<_**I0 FB, a6 T)1" ¨**©Q,MZ e!,**I�6K v**�^ r**1
 �**@\ ?4'**K d ]**1" !,**0 FB, a6 T)1" N**W {**�O1" ,**knW# ،!,**0 FB, a6 T)1" [E FG !U**k~ ¬j ،(٣٧)

 . e<** T= 95nhW e<**s¯\

 (%)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 (/)

(%) q FB, a6 T)1" <\5PmW ¨©Q,MW �#$ NW q FB, a6 T)1" E_I�PK ٣٧ Ew�
(/) q FB, a6 T)1" <\5PmW ¨©Q,MW &"'()+,-#

ر البينيّ انِي: مواÂقة المقدِّ المبحث الثَّ
 H**7"5 T)1" U**Q'MK ´U**>1 (inter-rater agreement) DÚ**I01" ; D'**MZ" <**M7"5W F/,**cB ª aU** FÆ
 '**6MZ" q**=UMK ij F­'**k=# ،/,**J�" r**k7 8 " �{**�o H** [0J F=# ،N**=; ['MZ" r**k7 8 ­¯**)td"#
 &"'()**+" �**@\ �5**)¾ ,** �-,Jt ,_**nQ'1 �% 5**1 :�**1¬ 4,**�W .E**I@S T)1" �**I@\ Ö**0 FQ °**o ؛ 9N**OPZ" ;'**s
 �**@K 8 <**P@w1" §2**3 N**W '**6MZ" $ D'** F¾ �% $U**�1" �**@\ Fq**h6=# ، e:'**Q'\ e!,s,I**+ 8 e<**P@G
 �**@\ �<** T1"$ &% ، Ü 9�,**Æj Ö**hW �**@\ �<** T1"$ <**P@w1" u**^,G �j ,**P\ �4"Y**+ èU**J FQ �

a
pG ، 9!,s,I** Dc1"

 $'\ �,G ,**P@G# ،«**ny" N �=; ['M FW N**\ �**S0Q �% /,**J�" 9E** [@SW N**W ,**n3 q**@J)Q ، Ü×@**+ Ö**hW
 <** T=;,_I)td" $ D'** a¾ �% e; ['**MW [E FG N**W E** [@SZ" q**@J=# ،E**�7% a�**1¬ �,G «**ny" N**W º**o% N**=; ['MZ"
 ,** �M-,JW ،,_ ¹I0@**+ #% ,_** ¹I-,Æj <**P@w1" Ö**hW �,G �j ,**P\ F'**Q'S T)1" �5**OQ ��pG ،(d/r**h^) <_** TI 9̀ ,_n ?�1"
 Fv**P FÆ ، 9!"U**Q'M T)1" �**@\ 45**6¡" '**h- r**y ، 9§ 9U** 9tf ij ،�**1,� {**� #% ,** �¡,� ، eH**-,JW {**� #%
 q**@ F�# ،!,s,I**+ 9:U**x\ 8 !A,**V '**s <**P@w1" �% ´b**�n1# ،r** 9̀ "5Z" {**� $'**\# r**`"5Z" F$'**\
 8 ,**Po !,** â ,_ aI a01" F<**@wI3 2**`'n\ �5O)**+ ، [ 9×@**+ 5**3 ,**W# [ 9�,**Æj 5**3 ,**W '**Q'� N**=; ['MZ" N**W

  .<**W aA"5Z" 9±,_**)^ F<** TI 9s5y5W !$"Ô N**=; ['MZ" F$'**\ $"Ô ,**P T@G# ،(١٢) 4#'**g"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

b̧ /z4' ~ �>o-' (oP'Vs �1q+ : ١٢ ;%>�
b[ @�1/ �q4' =1_�4' ��~

;%&' ~ b>oL4'[0134' ~ b>oL4'
¯�1�s ,/° /¯�1�s

(٢) [z*O (١) [�1Jr¹(٢) [z*O (١) [�1Jr¹
101H-,JW {�
210H-,JW {�
310H-,JW {�
400H-,JW
510H-,JW {�
611H-,JW
710H-,JW {�
811H-,JW
900H-,JW

1010H-,JW {�
�,Æj73-
×@+37-

·,PVC"1010-

 r**y ، �<**P@G ;,)tp**+ ؛ D 9Ú**I01" U**Q'M T)1" �**@\ r**=UO1" �fU**M1" <** â [# a' FW N**W 4,**�W H**I0J)1
 ÈÌ" 8 . 9<**P@w1" Ö**hZ rkBU**�# ،({**c� T)1" q**)o) {**c� T)1" E**3% N**W ,**n3 N**=; ['MZ" É)\p**+

 .(:"'**>1") <**P@G �,**n TP a� a) aK �,**) aP=Uo �,_**)Qf

i,**hK ¶ 4,**s: )ٱ ٻ ٻ ٻ ٻ پ پ پ پ ڀ ڀ ڀ  	
ڀ ٺ ٺ ٺ ٺ ٿ ٿ ٿ ٿ ٹ ٹ ٹ ٹ ڤ ڤ ڤ ڤ ڦ ڦ 

 .[٢٨ :X**kO1" ;5**+] )ڦ ڦ

ی  	 ی  ی  ئى  ئى  ئى  ئې  ئې  ئې  ئۈ  ئۈ  ئۆ  )ئۆ   :i,**hK  ¶  4,**s
تح(  تج  بي  بى  بم  بخ  بح  بج  ئي  ئى  ئم  ئح  ئج  ی 

.[٥٢  :&,**h^�"  :;5**+]
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 N**W <**M-,JZ" ij 9:;,**�C" v**W ،{**+,� T)1" Ë**h- 8 (:"'**>1") <**P@G Ö**hW (١٣) 4#'**g" 8
 .<P@w1" §2**k- $5**6MZ" èU**� 8 ,**kW'\

cO1R 2e4' ºM� a (}'>d4') (L*´ cqRF (oP'Vs �1q+ : ١٣ ;%>�
b[ @�1/q4' YXML4'v1zZ u�',/3� u�'[zµ,o4'(o�1�L4'

»zS4' }��100H-,JW {�
HL_4' fV*µ% ,JR4' ��111H-,JW

~1?X4' ;%g111H-,JW

 «- $'**SZ" u**s51") :« TI 9s,I**c1" «**InhZ" 8 (:"'**>1") <**P@G èU**� 8 F{**+,� T)1" u**M-,JK
 D 9×**�UM1" F{**c�K# {**�o N**-" F{**c�K H**-,J)Q r**1# ،(;,**kn1" 4 T#%)# ،(¨P**x1" �5**@�# U**m�1"
 ]**1" !,** â ,_ aI a01" FEw**� �5OI**+# .½,**0\ N**-" {**c�K v**W (�**061" :¯**�) D 9ú,I**c1" Ö**hZ" 8
(Case) F<1,¡" .ÀW Tb1" :;#U} ij " �U|^ (٣٨)؛ E �w** Tx1" q**cB N=; [' aMZ"# 9!,s,I**c1" N TP a� a) aK 

 N**-" 9{**c�K ij {**xQ (B)# ،½,**0\ N**-" {**c�K ij {**xQ (A)# ، D 9ú,I**c1" Ö**hZ" i ®j F{**xK
 <0**+,B v**}5W 8 FH**6@ FK r**y ، F!,** â ,_ aI a01" §2**3 £**c¦ FK# .×**�UM1" {**c�K ij F{**xQ (C)# ،{**�o
 [{**>)Z"# ، [Ò**IIM T)1" 9 [{** a>)Z" �5**^ ;,**) Fë .(٣٩) E �w** Tx1" 8 ,**Po (Agreement calculator) 9H**7"5)1"

 .(d/r**h^) <**1,So �**)1,B# ،(١) #% (٠) Þ 9³,_**ny Þ�5**Í7 4,**�Z" "2**3 8 Ò**IIM T)1"

Case A B C

1 1 0 0

2 1 1 1

3 1 1 1

�¯ T�1" {+,� T)1" !"ÀWUK : ٣٨ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �**@\ (<**M7"5Z" !d,**B) <P**cs <**mIl^ °**3# ،)77.78( <0**c¦- <**M7"5Z" <**mIl^ !U**k~
 e<0**c^ ij 4 [5** F� r**y ،0.7769 <0**c¦- U**k|K ½,**+�" 8 <**mIln1" .(!d,**¡" $'**\ ·,**PVj)
 ±,_**)^ 8 �**6n F=# ، �<**��(nW u**c©1 ,** ��Q%# ، �<**I1,\ u**c©1 ,**n3 <**M7"5Z" <0**c^# . e<** T= 95ÍW

.�**@\p7 ٪٨٠ <0**c D¦1" �5**OK �% DÚ**I01" ; ['**MZ" <**M7"5W

(/,J�"# <1d ['1" r@\) 8 <M7"5Z" 9/,cB <kV"# : ٣٩ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

5ɦال6̫ال žèĘال
الا°+�اú وال̫*جمǙع ومقا°Ƙة المجمĉǀا)

 ، 9!" a [{ a> a) FP***1" «**- (Ñ,_**0K;d") X**xO1 ؛ e<_** [I 9̀ , a6 �B ®j e!,**MI0JK �**@\ FE**6�1" "2**3 �5**)¾
 X**In6K �**IB N**W 9<**s¯h1" 8 �**S0Q �2**1" (v**IPm T)1") E_**I�P)1# ،,**kn©- <**s¯h1" �,_**I»K#
 ،!,**\5PmZ"  «**-  9<**^;,MZ"  !"A,**6Bj  ´U**h1  r**y  ،,**kn©-  !,7,**cZ"  '**Q'�#  !" a [{ a> a) FP***1"
 � a;,**M FK �pG ، e!,**\5PmW ,**k��5- ؛<_** TI0©K Tb1" #% < TIP**+d" !" a [{ a> a) FP***1" ,**n3 9!,**\5PmZ,- '**6M F=#
 ªU** FÆ  .r** D@w)Z"  U**`,P�1  ,PkW"'()**+"  8  ،�,**^Ý1  :<_**I^, T�1"#  ،;5**o ?2@1  :i#�" 5PmW\(**,�؛ 
 Em**c1"  �5**nK  v**-UW  8  (Clusters) v**IPm T)1"#  (Correlation calculator) 9Ñ,_**0K;d"  /,**cB
 ,**W%  ،(٤٠)  E �w** Tx1"  8  ,**Po  <_** TI 9̀ , a6 �B 9C"  (b**cO^d)  !"#$%  8  (Register variation)  [� 95** a> ?@1"
 9<** [I 9\, aP 9) �Vd" !,** [= 95

a> ?@1" v**-UW 8 ªU**m FI7 ؛(Group comparison) 9!,**\5PmZ" <**^;,MW A,**6Bj
 N**W �Ew**� !"A,**6BC" §2**3 N**W A,**6Bj DEw**1# .(٤١) E �w** Tx1" 8 ,**Po (Sociolinguistics)

  .Ew**x1" :$ T'**SW 4#"'**V 8 Fp** TIk FQ !,** â ,_ aI a01"

( [� 95
a> ?@1" Em Dc1" � ?5 anK) 8 Ñ,_0K;d" /,cB <kV"# : ٤٠ Ew�
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(< [I 9\, aP 9) �Vd" !, [= 95
a> ?@1") 8 !,\5PmZ" <^;,MW <kV"# : ٤١ Ew�

ل: الارتبا� المبحث الَأوَّ
 Ñ,_**0K;d" E**I@� FX**@)ë a# ،!" a [{ a> a) FP***1" «**- a<**s¯h1" Ñ,_**0K;d" E**I@� F/5@**+% X**xOQ
 !" a [{ a> a) FP***1" «**- d &% �Ñ,_**0K;" כ,**n3 �,G �j ,**W X**xOQ 4 T#�,**7 ، [°** DJ a�" ;" a'** 9

�Ûd" E**I@� N**\
 e<k-,**xW e!d,**� p_**0nl^ ,**n@hÆ ,**Po ،Ñ,_**0K;d" "2**3 U** [c� F̂ # r**k�^ ,**n@hmI7 Â,** T�1" ,**W% ،<** [= 95

a> ?@1"
 .v**-"U1" E**6�1" 8 [°** DJ a�" ;" a'** 9

�Ûd" E**I@� <**xs,nW ¸,I**+ 8 ,**Pkn©- F̧ U**�1" �� T) aI**+# ،�**1

 :<_IKÌ" ãI D61,- ºo% #% N=U DI a>)W «- �W'\ NW FÑ,_0K;d" XxlO FQ

١ . Â,** T�1" [{**>)Z" '**Q"# 9- ��**0KUW 4#�" [{**>)Z" '**Q"�K T�% �**1¬ Ú**h=# ، Þ�,**Æj �Ñ,_**0K;" כ,**n3
 .< [= 95

a> ?@1" < â [# a' FP***1" 8

٢ . [{**>)Z" Ê**s,_nl 9- ��**0KUW 4 T#�" [{** a>)Z" '**Q"�K T�% a�**1 a¬ Ú**h=# ، Þ 9×@**+ �Ñ,_**0K;" כ,**n3
 .<** [= 95

a> ?@1" < â [# a' FP***1" 8 Â,** T�1"

٣ . .,_ ¹I0@+ &% ,_ ¹I-,Æj �,G �A"5+ ، e<s¯\ #% eÑ,_0K;" $5V# &'\
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 e!,**Q"#; N** TP a� a) aK �<_**I^,y <**^ [#'W# ،�5** ?I`"#; ,**k0)o e!,**Q"#; N** TP a� a) aK �<** â [# a' FW ,**nhPV 5**1
 e D{** a>)Z 9�**W'\ N**W Ñ,_**0K;d" <@Í**+� e<**-,Vj N**\ �**S0^ �% �̄ ** a�W ,**^$;%# ، �!,_**I`"#; ,**k �) a»)o
 �:'**B"# �<** TI 9}U7 H [MS)**+ <**mIl Tn1" �Ù**7 ،U**`,P T�1" &"'()**+" �̄ **�W [{**>)Z" "2**3 N**OI1# ، e

[«** ahW
 : e!,**I}U7 �¯**y N**W

 !,_** TI 9̀ "#U1" N**W ,k FW"'()**+" a'**Q"�K «**I`"#U1" N**W U**`,P T�1" &"'()**+" '**Q"�K ,**P@G :$%&'
 .(<_** TI 9-,Æj Ñ,_**0K;d" <**s¯\)

 N**W  ,kW"'()**+"  Ê**s,_nK  «**I`"# DU1"  N**W  U**`,P T�1"  F&"'()**+"  '**Q"�K  ,**P@G  :(.))/01 234'
.(<_ TI0@**+  Ñ,_**0K;d"  <**s¯\)  !,_** TI`"#U1"

 .( eÑ,_0K;" <s¯\ 'V5K d) Ês,_nK #% 'Q"�K §,Ä" 'V5Q d :(341 234'

 Ñ,_**0K;d" F�5**}5W Ú**3¬ ij ;$,_**0K ؛ 9r**=UO1" �fU**M1" <** â [# a' FW 8 Ñ,_**0K;d" 9E**I@� H**I0J)1
 U**`,P T�1"# !"#$�"# 94,**h7�"# !,**� D61"# A,P**+�" !,W"'()**+" «**- Ñ,_**0K;d" &'**\ N**W
 ،A,**c D¦1"# ،�"U**P\ 4f# ،:U**M01" :<_**IKÌ" <**@=5J1" ; a5** ?c1" !{**)t F" ،r**=UO1" �fU**M1" ;5**+ «**-

 .­"U**\�"# ،:'**`,P1"#

 �5**+{- Ñ,_**0K;,- 4#�" F­U**h F=# ؛ 9Ñ,_**0K;d" E**I@� N**W «**7#UhZ" [«** 9\ �5 Tn1" �**@\ Xsp**+
 er**IM- ,**Wj Ñ,_**0K;d" F±,_**)^ U** Tc� FK .(Spearman) �,W{0**+ Ñ,_**0K;,- Â,**�1" ­U**h F=# ،(Pearson)
 �**@\ Ñ,_**0K;d" &'**\ N**W Ñ,_**0K;d" $5**V# N**\ è,**67C" 8 ªU**V '**s# .(1# -1) «**- dj �5**OK d
 8 ,** �nOPW :;#U** T�1,- ¨**©1 "2**3# ،Ñ,_**0K;d" �**@\ e: T5**M- �<** T1"$ �**@\p7 )0.8( �5**OK ]**1" <** aPIM1" T�%
 «**- r**IM1,7 ؛ e4,**B D�

a
% �**@\# ،Ñ,_**0K;d" �**@\ �<** [1"$ )0.2( <**PIM1" �5**OK ¬j ،<** [= 95

a> ?@1" !,** â ,_ aI a01"
 ,**kI@\ X**6)¦K ]**1" ،§,**^$% 9<W5**+UZ" :UJ**cZ" �**@\ ,**kn©- ar**IM1" ; [5**6)^ �% ,**n1# ،)1(# )-1(

 '**h- ,**PI7# ، Ü 9×@**+ eÑ,_**0K;" N**\ [É**h FK# ، �<01,**+ r**IM1" �5**OK 9U**� D61" E**0s ,**PI7# ،)0( F<**PIM1"
 U**� D61" '**h- <**PIM1" T�% �**n3¬ 8 v**} . Ü 9�,**Æj eÑ,_**0K;" N**\ [É**h FK# ، �<**0V5W r**IM1" �5**OK 9U**� D61"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ?�,**ÆC" FÑ,_**0K;d" F{**x=# ،,_** ¹I-,Æj Ñ,_**0K;d" :$,**=Ô �**@\ �**1¬ [4$ )1( ij u**-bs"# !$"Ô ,**P@G
. e:$U** [JW {**� e<**s¯\ ij {**x FQ ?×@** Tc1" Ñ,_**0K;d"# ،º**o% #% N**=U DI a>)W «**- e:$U**JW e<**s¯\ ij

-101

 :<_IKÌ" {yp)1" &,mB% (١)N35o èbMQ
	 <PIs �#'--{ypK d )0(

	 {>� {ypK :)±0.1(

	 �+5)W {ypK :)±0.3(

	 {0o {ypK :)±0.5(

لًا: ارتبا� بيرسون أَوَّ
 !,** â ,_ aI a01" <_**ÍIk)1# ،(scale variables) 9½,**IMZ" !" a [{** a> a) FW v**W �5**+{- Ñ,_**0K;" E**PhQ
 .(٤٢) E �w** Tx1" 8 ,**Po F!,** â ,_ aI a01" E** at' FK 9؛،<_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% 8 ,**k)g,hW E**V% N**W
 ;" aU** �O [)1" r**Is# ، 9X=U** Tx1" X**S6Z" 8 ; a5** ?c1" q**©KUK a&,**s;% F̈ **OhK !,**�@Z" a&,**s;% T�

a
p**- ,** �P@\

 . e:;5**+ [E FG 8 a<_ [I 90** �c D¦1" !";" aU** �O [)1" ¨**OhK

Sura Nouns Adjectives Verbs Particles Pronouns

2 52.209 3.887 19.406 23.19277 1.305

3 53.024 3.755 18.800 23.23589 1.134

4 53.116 4.134 19.731 22.36142 0.626

5 54.145 4.848 18.735 21.96721 0.304

7 52.193 3.253 19.983 22.91606 1.656

<@=5� e;5+ ¨Pt «-9 <c©`U1" &¯w1" &,cs� <_ [I 90 �c D¦1" !";" aU �O [)1" !,^,_I- : ٤٢ Ew�

)1( Cohen, J. )1988(. Statistical power analysis for the behavioral sciences. Hillsdale, NJ: Erlbaum, 
pp. 7980-. 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 <_** TI 9̀ , a6 �B 9C"  (b**cO^d)  !"#$%  8  (٤٠)  E �w** Tx1"  8  ,**Po  !,** â ,_ aI a01"  4#'**V  H**61  '**h-
 (١٤) 4#'**g" 8 1**»؛#'V 8 ±,_**) Tn1" FUk| a)**+ �5؛**+{- Ñ,_**0K;" /,**c� D�,**�" v**-UZ" 8
 uVUt% (١٥) 4#'**g" 8# ،(&¯w1" &,**cs%) !" a [{ a> a) FP***1" «- Ñ,_**0K;d" aE**W,h FW F:"$�" u** aV aU �t

a
%

 <** [= 9;" aU aB �<**J=Ut E** [�P FI7 (٤٣) E �w** Tx1" ,**W% .(<** [= 95 �S Tn1" &,**cs�") !" a [{** a> a) FP@1 <** TI 91,P)Bd" r**IM1"
 .!" a [{ a> a) FP***1" «**- Ñ,_**0K;d" 9!¯**W,hZ

±�G4' ±1q�g �� |VOc� ­1.zF~' ]s1Ms : ١٤ ;%>�
Q' <, b/ <d <e DL)4'N1LO&'Q1RS4';1MP&'Q'%w&', 1L¼4'

A,P+�"1.000.89-0.69-0.80-0.93

!,�61"0.891.00-0.63-0.78-0.95

4,h7�"-0.69-0.631.000.160.54

!"#$�"-0.80-0.780.161.000.84

U`,P�1"-0.93-0.950.540.841.00

( 2/ @41Le+k' �/o4' : ١٥ ;%>�
Q' <, b/ <d <e DL)4'N1LO&'Q1RS4';1MP&'Q'%w&', 1L¼4'

A,P+�"-0.04480.19440.10520.0240

!,�61"0.0448-0.25340.11760.0137

4,h7�"0.19440.2534-0.79860.3487

!"#$�"0.10520.11760.7986-0.0767

U`,P�1"0.02400.01370.34870.0767-
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

A,P+�"

!,�61"

4,h7�"

!"#$�"

U`,P�1"

A,P+�"  !,�61"  4,h7�"  !"#$�"  U`,P�1"

&¯w1" &,cs% Ñ,_0K;d < [= 9;" aU a¡" <J=U�" : ٤٣ Ew�

�/� 'Q1µ1.zF~k؟  , bqR DF {/�
 ij r**y ، Ü 9�,**Æj eÑ,_**0K;" $5**V# �**@\ ?4'**K ,** �PIs ,**k^5o (٠) ¸5**7 �5**OK ]**1" r**IM1" ij U**|n FQ
 :;"U**¡" <**J=Ut E**�P F=# ، Ü 9×@**+ eÑ,_**0K;" $5**V# �**@\ ?4'**K ,**k â 5o (٠) N**W TE**s% �5**OK ]**1" 9r**IM1"

.U**PB�" �5**@1" !,**V;'- [×@**c1" Ñ,_**0K;d"# ،¸;Ô�" �5**@1" !,**V;'- [ 9�,**ÆC" Ñ,_**0K;d"

 [E FG «**- (١) <**PIM1" ij U**|n^ d ؟,_ ¹I 90@**+ �**0KUK ]**1"# ,_** ¹I 9-,Æj �**0KUK ]**1" !" a [{ a> a) FP***1" ,**W
 FU**|n^ E**- ، F�**1 Ö**hW d �**127 ،A,P**+�" v**W A,P**+�" Ñ,_**0K;" ij U**|n^ ¯**7 ،�**c�^ E**-,MQ [{** a> a) FW
 Ñ,_**0K;d" r**y ، ?�,**ÆC" Ñ,_**0K;d" q [K F{**+ ،<**�@)(Z" <** [= 95 �S Tn1" &,**cs�" «**- !,**�,_0K;d" ij
 8 ´U**h1" H**7# ، 9!d,**¡" Ew**1 9X**h}�" ij ª5**s�" N**W <** [= 95 �S Tn1" &,**cs�" «**- ?×@** Tc1"

.(١٦) 4#'**g"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

( bK @VŴ 2X4' ±1q�&' �� l* 2q4' ­1.zF~k'% b @¾1¿�' ­1.zF~k' : ١٦ ;%>�
{MÀ&' Y4¹ ÁV�&' us b[ @�1Jr�' ­1.zF~k'{MÀ&' Y4¹ ÁV�&' us [z*q4' ­1.zF~k'

0.89 :¨Oh1"# !,�61" vW A,P+�" Ñ,_0K;"
0.84 :¨Oh1"# U`,P�1" vW !"#$�" Ñ,_0K;"
0.54 :¨Oh1"# U`,P�1" vW 4,h7�" Ñ,_0K;"
0.16 :¨Oh1"# !"#$�" vW 4,h7�" Ñ,_0K;"

-0.95  :¨Oh1"# U`,P�1" vW !,�61" Ñ,_0K;"
-0.93 :¨Oh1"# U`,P�1" vW A,P+�" Ñ,_0K;"

-0.8 :¨Oh1"# !"#$�" vW A,P+�" Ñ,_0K;"
-0.78 :¨Oh1"# !"#$�" vW !,�61" Ñ,_0K;"
-0.69 :¨Oh1"# 4,h7�" vW A,P+�" Ñ,_0K;"

-0.63 :¨Oh1"# 4,h7�" vW !,�61" Ñ,_0K;"

 ،U**tÌ" ×**c [¦1" [{**>)Z" ;"U**OK v**W '**=�Q ×**c [¦1" [{ a> a) FP***1" ;"U**OK T�% Ú**hQ ? 9�,**ÆC" Ñ,_**0K;d"
 [ 9×** �c D¦1" ;" aU** �O [)1" Ê**MnQ '**=�Q ,**W'n\ [ 9×** �c D¦1" [{ a> a) FP***1" ;"U**OK T�% Ú**hQ ×@**c1" Ñ,_**0K;d"#
 º**o%  A,P**+�,7  ،<** [= 95

a> ?@1"  �5** F6 ?n1"  8  <** [= 95 �S Tn1"  &,**cs�"  <**hI0�  §2**3  .U**tÌ"  {**>)P@1
 !";" aU** �O [)1" 4"5**B% 8 �**1¬# ،!"#$�"# U**`,P�1,- ,**�,_0K;" º**o% 4,**h7�"# ،!,**�61,- ,**�,_0K;"
**>؛  TI 91,P)Bd" r**IM1" �**@\ �5**)¾ �2**1" (١٦) 4#'**g" 8 .<_ [I 90** �c D¦1" !";" aU** �O [)1" #% <**~5S@Z"
 v**W U**k|K ؛,_** ¹I 9̀ , a6 �B ®j �<** T1"$ �5**OK ]**1"# ،٠٫٠٥ N**W E**s% �5**OK ]**1" ar**IM1" T�p**- ²S@)**+ ,** �P 9̀ "$
 Ñ,_**0K;d" �**@\ <** T1"'1" #% ،(�**@\p7 ٠٫٨) :5**M- D�,**ÆC" Ñ,_**0K;d" �**@\ <** T1" T'1" Ñ,_**0K;d" r**Is

 .(�**@\p7 ٠٫٨-) : T5**M- D×@**c1"

 «**-# ،:;5**o2Z" ;5** ?c@1 !,**� D61"# 9A,P**+�" «**- a�5**OI1 9Ñ,_**0K;d" a/,**cB Ê** [@M Fn1
 A,P**+�"  Ñ,_**0K;"  <**mIln1  �{**c�K  (٤٤)  E �w** Tx1"  8  . 9:;5**o2Z"  ;5**c@1  4,**h7�"#  A,P**+�"

.4,**h7�"#  A,P**+�"  Ñ,_**0K;"  <**mIln1  �{**c�K  (٤٥)  E �w** Tx1"  8#  ،!,**�61"#
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

!
,�6

1"

A,P+�"

!,�61" vW A,P+�" Ñ,_0K;" : ٤٤ Ew�

0.993 ij 0.022 N**W :٪٩٥ <**M�1" 4,**mW) 0.0449 :4,**P)Bd" <**PIs r = 0.887 Ñ,_**0K;d" :{**c�)1"
�,Æj :°J�" Ñ,_0K;d"

4,
h7

�"

A,P+�"

4,h7�" vW A,P+�" Ñ,_0K;" : ٤٥ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

0.487 ij -0.978 NW :٪٩٥ <M�1" 4,mW) 0.1944 :4,P)Bd" <PIs r = 0.693 Ñ,_0K;d" :{c� T)1"
×@+ :°J�" Ñ,_0K;d"

 :ÈÌ" ij �_ [0¦K
	  Ü�**t 8 , �PIM)**cW �5**O=# ،E�**+�" ij #% �**@\�" ij e;'**SnW {**� ?�**�" �5**OQ ,**W'n\

. Ü 9×@**+ #% Ü 9�,**Æj eÑ,_**0K;" $5**V# &'**\ �**@\ �<**1d$ �**127 ؛ [ 9ÕU**\
	  «**-#  < [I**+,IM1"  !" a [{ a> a) FP***1"  «**-  9!,**�,_0K;d"  <**7UhZ  Ñ,_**0K;d"  F/,**cB �I**'כ  FQ

 FH**I0JK N**OP FQ ]**1" !d,**¡" N**W e{**�o �**@\ �**1¬ �̈ ** 9s# ،<** TI@=#p)1" !" a [{ a> a) FP***1"
.,**kI@\  Ñ,_**0K;d"  /,**cB

َ�انِيًا: ارتباُ� سبيرمان
 ,**n3 {**c�)1"# ،(ordinal variables) <_** TI 90©Kb1" !" a [{ a> a) FP***1" v**W �,W{0**+ Ñ,_**0K;" E**PhQ
 N**W d'**- (X=U** Tx1" X**S6Z" 8 :;5**c1" q**©KUK) ; a5** ?c1" «**- Ñ,_**0K;d" X**xO- �5**OQ

 .(٤٦) E �w** Tx1" 8 ,**Po �5O)**+ !,** â ,_ aI a01" <_**ÍIk7 ،�¬j .<** [= 95 �S Tn1" &,**cs�"

POS 2 3 4 5 7

Nouns 52.209 53.024 19.406 54.145 52.193

Adjectives 3.887 3.887 4.134 4.848 3.253

Verbs 19.406 19.406 19.731 18.735 19.983

Particles 23.1928 23.1928 22.3614 21.9672 22.9161

Pronouns 1.305 1.305 0.626 0.304 1.656

<c©`U1" &¯w1" &,cs% «- <@=5� ;5+ ¨P� <_ [I 90 �c D¦1" !";" aU �O [)1" !,^,_I- : ٤٦ Ew�

 ij {**xK ]**1" ،£**1j x٣# ،x٢ !"{**>)P@1 �́ U**\ 4#'**V EG 8# 1**»؛#'V 8 F±,_**) Tn1" FU**k|K
 Ñ,_**0K;d" ar**Is 4 T#�" F4#'**g" FN** TP a� a) aQ .X=U** Tx1" X**S6Z" 8 ,**k0©KUK q**cB :;5**c1" r**s;
 E �w** Tx1" 8# ،(١٨) 4#'**g" 8 ,**Po 4,**P)Bd" r**Is N** TP a� a) aQ Â,**�1"# ،(١٧) 4#'**g" 8 ,**Po

 .Ñ,_**0K;d" 9r**Is N**\ <** [= 9;" aU aB �<**J=Ut (٤٧)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(./zxFm4' Q' < bc <d <e DL*4 |1sczO ­1.zF~' ]s1Ms : ١٧ ;%>�
Q' <, b/ <d <e DL4'X2X3X4X5X7

X21.01.00.71.01.0

X31.01.00.71.01.0

X40.70.71.00.70.7

X51.01.00.71.01.0

X71.01.00.71.01.0

(/41Le+k' �/o4' : ١٨ ;%>�
Q' <, b/ <d <e DL4'X2X3X4X5X7

X2-0.00000.18810.00000.0000

X30.0000-0.18810.00000.0000

X40.18810.1881-0.18810.1881

X50.00000.00000.1881-0.0000

X70.00000.00000.18810.0000-

&¯w1" &,cs% Ñ,_0K;d < [= 9;" aU a¡" <J=U�" : ٤٧ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ، eE**W,G eÑ,_**0K;" F<**1d$ °**3# ،;5** ?c1" «**- (١) r**IM1" [E FG !U**k~ ؟r**IM1" §2**3 FU** Dc�^ X**Io
 .{**0o e{**ypK !"¬ ?E**|K �<**PIs °**3# ،(٠٫٧) <**PIM- ,**k F�,_0K;" U**k~ ]**1" :'**`,P1" :;5**+ "'**\
 Ñ,_**0K;" U** [c� FQ ،;5** ?c1" <** TI 9M- v**W 9:'**`,P1" :;5**+ "'**\ ، e: [5**M- �<** T1"' a7 ,**kI7 4,**P)Bd" r**Is ,**W%

 .�5**+{- 9Ñ,_**0K;" 8 ´#U**hZ" {**c�)1" E**�W �,W{0**+

جميع انِي: التَّ المبحث الثَّ
 !,**hIPm T)1"  A,**x^j  ij  45**�51"#  ، 9!,7,**cZ"  $,**Æj  (clustering)  9v**IPm T)1,-  '**6M FQ
 ،Ê`,6�" «**- <s¯h1" ij (Ñ,_**0K;d") 4 T#�" �**S0Z" 8 ,**^U|^ '**M1 .<**s¯h1" !"¬ !,**P@w@1
 «**- <**s¯h1" N**\ F�**S01" �5OI**+ ،v**IPm T)1" 8# . 9&¯w**1" &,**cs% Ê**`,6�" �**@K u**^,G#
 N**W ,**W ½,**+% �**@\ Ë**h01" ,**k�h- ij F!,** aP 9@ aw1" Ò**)¦K X**Io# ،!,7,**cZ" #% 9!,**\5}5Z"

 .§ 9'** �h F- #% 9A,**P)^d" / �U** Fs F�**IB

 !" TUW $'**\ N**\ �** F7Uh  ̂,**W �**@\ �A,_**n- <** [= 95
a> ?@1" < â [# a' FP***1" 8 !,** aP 9@ aw1" FX**In6K FN**OP FQ X**Io

 �**@\ ,** �=5)SW 4#�" $5**Ph1" E**hî E**co% 4#"'**V 8 !,** â ,_ aI a01" <_**ÍIkK �**@\ E**Ph^ ؟,**kK";"UOK
 < TI**+,IMZ" !" a [{ a> a) FP***1" �**@\ �A,_**n- ،,**kn©- !,7,**cZ" ½,**Is '**=U^ ]**1" <** TI@=#p)1" !" a [{ a> a) FP***1"
 $5**Ph1"  8#  (Frequency  ;" aU** �O [)1")  Â,**�1"  $5**Ph1"  8  < TI** 9+,IM1"  !" a [{** a> a) FP@1  F!b**t"  .,**k1
 (٤٨) E �w** Tx1" 8# ،(Relative Frequency x 100 <**P@G ١٠٠ EG 8 <_ [I 90** �c D¦1" !";" aU** �O [)1") �**1, T�1"
 D� 95** a> ?@1" DEm** Dc1" 9� ?5*** anK v T0** a*UW 8 (Clusters) v**I 9P �m T)1" ;,***I*t 8 u***@*t$ F% ]***1" !,** â ,_ aI a01" F<_**ÍI3

 .(٤٩ E �w** Tx1") <_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% 8 (Register variation)
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ID Frequency Relative Frequency (x100)
Moses 136 0.175

Ibraham 69 0.089

Noah 43 0.055

Joseph 27 0.035

Adam 25 0.032

Jesus 25 0.026

Haroon 20 0.026

David 16 0.021

Soliman 17 0.022

Jacob 16 0.018

Isaac 15 0.017

Ishmael 12 0.014

Saleh 7 0.008

Zakariya 7 0.008

Yahya 7 0.008

Hud 4 0.005

Yunus 4 0.005

Mohammad 4 0.005

Job 4 0.005

Shuaib 4 0.005

Edris 2 0.002

Ilyas 2 0.002

Dhu_Alkifl 2 0.002

Elisha 2 0.002

(١)r=UO1" �fUM1" 8 A,_I»^�" A,P+� [ 9× �c D¦1" ;" aU �O [)1"# H@JZ" ;" aU �O [)1" !,^,_I- : ٤٨ Ew�

 <**>1 &'()**c  ̂,**W'n\ !,**^,_I01" 4#"'**V ­5**��# :'**P\% 8 <_**I-Uh1" !,**P@w1" E_**I�PK N**OPQ d ،ªU**t% :U**W  (١)
 A,P**+% u**@M F̂  '**M7 �**I@\# ،;f <**>1 $"5**o% N**W <**PP6Z"# ,**kK"2- <**P`,M1" <IO0**x1" b**cO^d :"$% #% R ;f
 :4#'**g" ½#µ; <**PVUK ÈÌ" 8 .(٥٠) Ew**� �**@\ ,**�Q% "2**3 H**0JnQ .<_**In©K¯1" ­#U**¡" ij A,_**I»^�"
 $Ô <**PIs ;"U**OK# ،)Relative Frequency )x100(( <**P@G ١٠٠ EG 8 ×**c¦1" ;"U**O)1"# ،(Frequency) ;"U**O)1"

  .(Relative Frequency z score) $Ô <**PIM1 ×**c¦1" ;"U**O)1"# ،(Frequency z score)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

( [� 95
a> ?@1" Emc1" �5nK) 8 Ñ,_0K;d" /,cB <kV"# : ٤٩ Ew�

 ªU**>61" r**IM1" !"¬ Ñ,**Mn1" v**IPÄ ?r**)I7 ،!,** â ,_ aI a01" Ñ,**M^ �**@\ �A,_**n- F!,7,**cZ" F½,**M FK
،(single linkage)  $U**�nZ"  �**- TU1"  F4 T#

a
�" v**IPm؛  T)@1  �**3,nW  <**h-;% n3**,כ   .,_** �I^,y  ªÉ** FO1,7  ، �d T#

a
% 

،(complete linkage) [&,**)1" �**- TU1" : 9Â,** T�1" . e<**JM^ /U**s% �**@\ v**IPm T)1" N**W �** 9M@JnW 8 F'**P)hQ �2**1" 
�** [+5)Z"  �**- TU1"  :�** 91, T�1"  .<**JM^  '**h-%  �**@\  v**IPm T)1"  N**W  �** 9M@JnW  8  '**P)hQ  �2**1" 

 :v**-"U1" .<J**+5)Z" Ñ,**M ?n1" �**@\ 9v**IPm T)1" N**W �**M@JnW 8 F'**P)hQ �2**1" ،(average linkage)
 !,7,**cZ" a�5**PmW q**c a�# ، 9Ñ,**Mn1" [E FG !,7,**cW :,**\"UW �**@\ '**P)hK ]**1" ،(Ward) $;"# <**M=U�

 .(١)$;"# 9<**M=U� A"U**VÙ- <** [= 95
a> ?@1" !, â [# a' FP***1" 8 �**6n FQ .<**h-UZ"

 ,**P3 a# 5-»؛@**+% [r** a3% ij ,**n3 ;,**x FQ ؛ 9!,7,**cZ" <**V2P^ 8 A,**6BC" 9/5@**+% �**I}5)1
 2**tpn1 .(Manhattan Distance) N**K,knW <7,**cW# ،(Euclidian Distance) <**Q'I@sC" <7,**cZ"

)1( Gries, S. Th., Newman, J., Shaoul, C. & Dilts, P. )2009(. N-grams and the clustering of genres. 
Presented at workshop on Corpus, Colligation, Register Variation at the 31st Annual Meeting of the 
Deutsche Gesellschaft für Sprachwissenschaft, March. Divjak, D. & Gries, S. Th. )2006(. Ways of 
trying in Russian: clustering behavioral profiles. Corpus Linguistics and Linguistic Theory, 2)1(, 23–60.
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 :5**J�,- A'**01" �**@\ Fv**IPm T)1" E**PhQ .(�#;,**3) <**P@G# ($5**W) <**P@G 4,**�Z" E_I0**+ �**@\
 [E FG F<**PIs FE** T�P FK .y (�) ;5**SW# x (½) ;5**SW a«**- <**P@w1" Fv**s5W $ ['** F¾ ,**k- ]**1" i#�"
 ,k**+,Is $"U** FQ ]**1" <**PIM1" T�% ´b**�n1 .!,7,**cZ" N**W �**+,Is $"U** FQ ,**W H**7# ;5**SW [E FG 8 <**P@G
] 5**SZ; (�): (W**5$): [١٣٦:٠٫١٧٥]؛  9×** �c D¦1" ;" aU** �O [)1"# ،(½) ;5**SZ ;" aU** �O [)1" °**3 «**)P@w@1
 .(٥٠)  E �w** Tx1"  8  ,**Po  (z-score)  Ô  <**PIs  ij  r**IM1"  §2**3  45** F�  .[٢٠:٠٫ ٠٢٦]  :(�#;,**3)
 <**PIs) :�% ؛(<_**nIh@1 [�;,**IhZ" ­"U**Ûd") ÷ �**+5)Z" – (<**PIM1") ***- <**PIM1" §2**3  U()**c FK
 !,J** [+5)Z [�;,IhZ" ­"U**Ûd") ÷ (!,** aP 9@ aw1" DEw**1 !";" aU** �O [)1" �**+5)W <**PIs – <**P@w@1 ;" aU** �O [)1"

 :ÈÌ" 95**S Tn1" �**@\ �5**O)1 ،(E**I@S T)1" [E**SW !,** aP 9@ aw1" DEw**1 !";" aU** �O [)1"
[4.067:3.978] :(Moses $5W)

[0.036:0.014] :(Haroon �#;,3)

 ;2**g" é,**^ �**@\ 45**6¡,- ªU**t% e<**P@G# e<**P@G [E FG «**- <** TQ 9'I@sC" <7,**cZ"  U()**c FK
 ،(«**)P@w@1 � <**PIs �5**PmW v**-UW) + («**)P@w@1 ½ <**PIs �5**PmW v**-UW) ***1 °**hI- Tb1"
 èU**�) + ( e<**P@G DEw**1 ½ ]**PIs èU**�) ***1 9é,** Tn1" �**@\ 45**6¡,- N**K,knW <7,**cW  U()**c FK#

 .( e<**P@G DEw**1 � ]**PIs
)4.067 – 0.036(2 + )3.978 – 0.014(2 :<Q'I@sC" <7,cZ"

 |4.067 – 0.036| + |3.978 – 0.014| :NK,knW <7,cW

 9 "U()**+" �**@\  ¬5**P [n1" E**PhI7 ،!" a [{ a> a)** F*Z" «**- 9!,7,**cZ" <**V2P^ '**n\ ,** ¹I 91f "2**3 ªU** FÆ
 r**y ، e<**P@G# e<**P@G [E FG «**- <7,**cZ" ¨**©MQ r**y ،N**K,knW <7,**cW #% <** TQ 9'I@sC" <7,**cZ" <**mIl^
 Ü°**h=U�K ev**IPÄ N**P} �5**O)1 Ë**h01" ,**k�h- N**W /U**s�" 9Ñ,**M Dn1" !"#¬ 9!,**P@w1" v**PÆ
 ¯G 8# ،N**K,knW <7,**cZ (٥٢) E �w** Tx1"# ،<** TQ'I@sC" <7,**cP@1 (٥١) E �w** Tx1" 8 ,**Po '**B"#
 Fr**+ TU1" aE** D� FW# ؛Ô r**Is ij E**=5S)1" �#'**- Ö**PI1" <**kg" 8 ?°**JIJ( T)1" Fr**+ TU1" aE** D� FW ؛«@w**x1"
 E**=5S)1" ;,_**I)t" N**\ �**)¦=# ،Ô r**Is ij E**=5S)1" ;,_**I)t,- ªU**c©1" <**kg" 8 ?°**JIJ( T)1"
 �5**OK ]**1" #% ،<**7UJ)W ,**kI7 !";"U**O)1" r**Is �5**OK ]**1" !d,**¡" 8 <**s$ º**o% ,** �hIPÄ

 .<**=;"UO)1" r**IM1" ,**kI7 N**Q,_0lK <**�@)(W !,_**nI\ «**- <**^;,MP@1
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

ID Frequency Relative Frequency 
(x100)

Frequency 
_z_score

Relative
Frequency_z_score

Moses 136 0.175 3.978 4.067

Ibraham 69 0.089 1.689 1.739

Noah 43 0.055 0.800 0.835

Joseph 27 0.035 0.253 0.279

Adam 25 0.032 0.185 0.210

Jesus 25 0.026 0.185 0.052

Haroon 20 0.026 0.014 0.036

David 16 0.021 -0.122 -0.103

Soliman 17 0.022 -0.088 -0.069

Jacob 16 0.018 -0.122 -0.165

Isaac 15 0.017 -0.157 -0.196

Ishmael 12 0.014 -0.259 -0.288

Saleh 7 0.008 -0.430 -0.443

Zakariya 7 0.008 -0.430 -0.443

Yahya 7 0.008 -0.430 -0.443

Hud 4 0.005 -0.533 -0.536

Yunus 4 0.005 -0.533 -0.536

Mohammad 4 0.005 -0.533 -0.536

Job 4 0.005 -0.533 -0.536

Shuaib 4 0.005 -0.533 -0.536

Edris 2 0.002 -0.601 -0.597

Ilyas 2 0.002 -0.601 -0.597

Dhu_Alkifl 2 0.002 -0.601 -0.597

Elisha 2 0.002 -0.601 -0.597

r=UO1" �fUM1" 8 A,_I»^�" A,P+� :$ ['h)Z" <_ [I 90 �c D¦1"# <M@JZ" !";" aU �O [)1" /,cB : ٥٠ Ew�
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<Q'I@sC" <7,cZ,- vIPm T)1" ±,_)^ : ٥١ Ew�

NK,knW <7,cP- vIPm T)1" ±,_)^ : ٥٢ Ew�

 v**}# �**@\ Fv**I 9P �m T)1" '**P)hQ ؟v**I 9P �m T)1" F:'**`,7 ,**W a5**3# 3**,�؛¬�" aij ,** �P)B ;$,_0lI**+ �4"Y**+
 N** TP a� a) aK# ،!,**ÍZ,- !" a [{ a> a) FP***1" §2**3 F�5**OK '**s ¬j ،,**k 9PIs H**7# <** [= 95

a> ?@1" !" a [{** a> a) FP@1 e<** TW,\ e:;5**�
 e'**B"# ev**IPÄ 8 !" a [{ a> a) FP***1" N**W e<**\5PmW [E FG v**}# �**@\ ,** ¹I 91f E**PhQ v**I 9P �m T)1"# ، �<**�@)(W ,** �PIs
 5**@7 ،,3{**c�K #% <**=5>@1" !"{**>)Z" «**- 9!,**s¯h1" ar**k7 F&#U**K e<**MBd e!¯**I@� 8 ,_** �nIh FW �5**OI1
 N**W °**JIJÇ r**+; DE FG 8 e!,**\5PmW ä **Pt 'mn**+ (٥٢)؛ Ew**x1"# ،(٥١) E �w** Tx1" ij ,**^U|^
 F'**Q'� '**P)h=# ،<**-;,M)Z" 9A,_**I»^�" A,P**+� ,** �hIPÄ ,**knW <**\5PmW EG N**P�)K ،<**h-;�" &5**+U1"
 ،«)\5PmW �5**O)1 9!,**\5PmZ" a$ D'** F¾ �% N**OP FQ ¬j ، D�U**x»1" E** [@ aSZ" �**@\ !,**\5PmZ" §2**3 $'**\
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 A,P**+%) !" a [{ a> a) FP***1" $'**\ �5**o ؛ Ü 9·#% Ü 9³,** a6 �B ®j e{**O�)- !,**\5PmW ¨**Pt F!b**t" '**s# ،�¯**y #%
 F$'**\ �5**OQ �% ­'**k1" �,G ؛ 9!,**\5PmZ" �**I}5K E**V�# ،, �P**+" N=U**x\# <**cPt (A,_**I»^�"

  .A,_**I»^�" A,P**+% Ñ,**M^ '**h-# /U**s <**hI0J- 'I� F)**+ ]**1" ،<**cPt !,**hI 9P �m T)1"

غَوِيّة الِث: مقارنة المجموعات اللُّ المبحث الثَّ
 !, â [# a' FP***1" NW < [= 95

a> ?@1" 9!,**\5PmZ" <**^;,MP- <** aM [@ ah)Z" !"A,**6BC" aH**I0JK ,**n3 òs,^ Fp**+
 .«** ac©`; « aP**cs ij F!"A,6BC" §2**3 r**cMnK# ، 9<** [= 95

a> ?@1"

ل: الا¢تبارات البارامترية و¼ير البارامترية.  القسم الَأوَّ
 !,J** [+5)Z"  N**W  e<** TI1 T#%  ¨**©Q,MW  �**@\  :'**P)hZ")  <** T=bW";,01"  F!";,_**0)td"  r**cMnK
 (Welch  ò**@=#)  !-;,_**0)t"  :4 T#

a
�" "td(0**_,;"!؛   N**W  «**\5^  ij  ( 9<** T= 9;,IhZ"  !,**7"UÛd"#

 [E FG 8 ;"U**O)1") " �'**B"# ,** ¹= 95
a> F1 " � [{** a>)W ,PkW"'()**+" 8 «**)�@)(W «**)\5PmW «**- <**^;,MP@1

 #%) «**)�@)(W «**)\5PmW «**- <**^;,MP@1 (ANOVA) 9N**Q,_0)1" E**I@� : 9Â,** T�1"# .(<**\5PmW
 !";,_**0)td" r**cMnK# .(<**\5PmW [E FG 8 q**KU1"# ;"U**O)1") Ü� 95** a> F1 e D{**>)W &"'()**+" 8 (º**o%
 ­#U**hZ"  ،U  Ú**)=#-�,W  ;,_**0)t"  :4 T#

a
�" ؛  9!";,_**0)td"  N**W  «**\5^  ij  <**=bW";,01"  {**�

 <**^;,MP@1 (Wilcoxson rank-sum test) �5**co5O@=# q**K; �5**PmW ;,_**0)t" r**+,- -,** ��Q%-
 ;,_**0)t" #% (<**\5PmW [E FG 8 ;"U**O)1") [� 95** a> F1 {**>)W &"'()**+" 8 «**)�@)(W «**)\5PmW «**-
 : 9Â,** T�1"# .<**�@)(W !d,**B ,**kI7 :'**B"# <**\5PmW E**t"$ <**^;,MP@1 �5**co5O@=# q**K; �5**PmW
 D{ a>)W &"'()**+" 8 (º**o% #%) «**)�@)(W «**)\5PmW «**- 9<**^;,MP@1 ½d"#-4,w**+#Uo ;,_**0)t"
 â,**IMW {**�) #% ،�b**W";,- {**� �**@J6W Ú**hQ .(<**\5PmW DE FG 8 q**KU1"# ;"U**O)1") Ü� 95** a> F1
 9­"U**Ûd" #% �** T+5)Z,G !"b**W";,01" N**\ e<**7UhW D�% ij e<**V,� ,n**c1 ,_**n T̂ a

% ،(non-parametric

 �**@\ F!";,_**0)td" §2**3 �5**)� d .(١) [� 95** a> ?@1" �5**PmZ" 8 E**I@S T)1,- DÚ**hZ" [{**>)P@1 D� 9;,**IhZ"

)1( Dodge, Y. )2008(. The concise encyclopedia of statistics. New York: Springer.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ، D� 95** a> ?@1" �5**PmZ" 8 [°** 9\, aP 9) �Vd" [� 95** a> ?@1" [{** a>)P@1 D 9â,**+�" [°** 9hI 90 TJ1" v**= 9Ô �5 T)1" N**\ e!,**}"b7"
 ،­"U**Ûd" :'Q'** Tx1" ½,**IMZ" 9!,**^,_I- !d,**B 8 ,k FW"'()**+" FN**OP=# ،N**Q,_0 T)1" ¨**^,Ä N**\#
 �";,_**0)td" �"2**3 FE**PhQ <_ [I 90** �c D¦1" !";" aU** �O [)1" N**W �d'**-# ،<_** TI 90©K Tb1" !,** â ,_ aI a01" !d,**B 8 #%
 ، eq**K F; ij (½,**IMZ" [{**>)W) <_ [I 90** �c D¦1" !";" aU** �O [)1" E**=5� e<15k**c- N**OP=# ،(q**KU1") <**>I6-
 <MIs T'1" 9!,**7¯)td" N**\ 9!,**W5@hZ" Ë**h- �"'**M7 9/,**cB �**@\ Èp**Q "2**3 T�% N**W r**� [U1" �**@\

.«**y D'S)P@1 9!d,**¡" «**-

 <**=bW";,01" {**�# <**=bW";,01" 9!";,_**0)td" 9§2**k- �,^;,M F)**+ �,**)@1" �,**)\5PmZ" N** TP a� a) aK
 :Èp** aQ ,**W 9r**=UO1" 9�fU**M1" <** â [# a' FW N**W
 .( 2/ ��-' ~ <V iq4' :$%&' (ZVLJ-'

 .(. 2/ @0 <>-' ~ <V iq4' :(./01 234' (ZVLJ-'

 8 : TU**W ١١٦ v**s"5-# ،(½,**n1") <**P@w1 <_ [I 90** �c D¦1" 9!";" aU** �O [)1" �**@\ e<**\5PmW ?E FG �5**)�#
 !";" aU** �O [)1" 9 "U()**+d �"5**� 9:"$% �**@\ '** 9P F)\ F" .(١)<_** TI 9̂ a'Z" ; a5** ?c1" 8 : TU**W ١٢٢# <** TI DOZ" ; a5** ?c1"
 [&,**�" F�5** F6 ?n1" u**^ [5OK# ،<_** TI 9̂ a'Z" ; a5** ?c1"# <** TI DOZ" ; a5** ?c1" «**- (½,**n1") 9<**P@w1 <_ [I 90** �c D¦1"
 E** [�P FQ �2**1" A�**g" Ü Dû** â  ÜX**@W [E FG 8# ،,** ¹I D6 â  ,** ¹�@W ١٣ �**@\ �5**)¾# :4 T#

a
'N**Q؛ "� [@mW N**W

 ١٠ �**@\ �5**)¾# : 9Â,** T�1" .(<** TI DOZ" ; a5** ?c1") <n**+ ١٣ [U**W �**@\ 9!,**QÌ" 4#�**^ a<n**+ ,_** �0=UMK
 ١٠ [U**W �**@\ !,**QÌ" 4#�**^ <n**+ ,_** �0=UMK E** D�P FQ �2**1" A�**g" Ü Dû** â  ÜX** a@W [E FG 8# ، e�5**6^
 (½,**n1") <**P@w1 <_ [I 90** �c D¦1" !";" aU** �O [)1" (٥٣) E �w** Tx1" N**W (%) 8 .(<_** TI 9̂ a'Z" ; a5** ?c1") e!"5n**+
 ;,**k~j E**V% N**W &'()**c FK ]**1" «**)\5PmZ" «**- !,** â ,_ aI a01" <_**ÍI3 °**3# ،<n**+ ٢٣ :b**7 �**@\
E (٥٣)؛  �w** Tx1" N**W (/) 8 ,**W% ،�b**W";,01" {**� Ú**)=#-�,W ;,_**0)t"# ،�b**W";,01" !-;,_**0)t"
 E**I@� ;,**k~j E**V% N**W !d,**¡" <_**0K; ij <**7,}C,- ،:b**�1" �**@)1 <_ [I 90** �c D¦1" !";" aU** �O [)1" °**k7

 $;5�^,)**+ :"$% EPh)**+ F" .:U**W ٩٢ <_** TI 9̂ a'Z" ; a5** ?c1" 8# ،:U**W ٩٢ <** TI DOZ" ; a5** ?c1" 8 (½,**n1") <**>I� !$;#  (١)
 :U**W ٢٨# <** TI DOZ" ; a5** ?c1" 8 :U**W ٢٣ (½,**n1" 4) v**-,_) T)1" !U**k~ . 9�**S01" ±,_**)  ̂<** Ts 9$ E**V% N**W D 9·Ì" v**IJM T)@1
 �5**OI1 ،<_** TI 9̂ a'Z" ; a5** ?c1" 8 �,**KUW# <** TI DOZ" ; a5** ?c1" 8 :'**B"# :U**W (½,**n1" /) v**-,_))1" r**y ،<_** TI 9̂ a'Z" ; a5** ?c1" 8

 .<_** TI 9̂ a'Z" ; a5** ?c1" 8 :U**W ١٢٢# <** TI DOZ" ; a5** ?c1" 8 :U**W ١١٦ <**P@w1" ;"U**OK �5**PmW
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 q**K ?U1" v**}5 FK# ،�b**W";,01" {**� ½d"#-4,w**+#Uo ;,_**0)t"# ،�b**W";,01" (ANOVA) 9N**Q,_0)1"
 ،٠٫٨٩٦٠٦ 5**3 Ü 9×**c^ e;"U**OK �**@\% ؛ �̄ **�P7 ، 9!";" aU** �O [)1" '**\,6K v**W H**-,J T)1,- Ü� 9'**\,6K eEw**x-
 {**x FK °**k7 <** [= 9U

�� D61" r**IM1" ,**W% ،(١٦) �_**)»K;# ،٠٫١ ٤٦٩٤ 5**3 Ü 9×**c^ e;"U**OK [E** as%# ،(١) �_**)»K;#
.(ID) 9$5**P\ 8 <n** Tc1" r**s; 8 9<**P=UO1" 9!,**QÌ" «**- <**P@w1" 9;5**k~ &'**\ ij

 

ID MK MD

1 0.00000 0.00000

2 0.00000 0.00000

3 0.00000 0.00000

4 0.00000 0.00000

5 0.89606 0.00000

6 0.40161 0.00000

7 0.14694 0.00000

8 0.00000 0.00000

9 0.23271 0.00000

10 0.22211 0.00000

11 0.33351 0.00000

12 0.29775 0.00000

13 0.15051 0.00000

14 0.00000 0.15473

15 0.00000 0.00000

16 0.00000 0.00000

17 0.00000 0.64725

18 0.00000 0.52619

19 0.00000 0.43380

20 0.00000 0.21834

21 0.00000 0.45934

22 0.00000 0.23962

23 0.00000 0.21952

Ú)=#-�,W ;,_0)t"# !-;,_0)t" !,^,_I- (%)
ID MK Rank_MK MD Rank_MD

1 0.00000 0 0.00000 0

2 0.00000 0 0.00000 0

3 0.00000 0 0.00000 0

4 0.00000 0 0.00000 0

5 0.89606 1 0.00000 0

6 0.40161 6 0.00000 0

7 0.14694 16 0.00000 0

8 0.00000 0 0.00000 0

9 0.23271 10 0.00000 0

10 0.22211 11 0.00000 0

11 0.33351 7 0.00000 0

12 0.29775 8 0.00000 0

13 0.15051 15 0.00000 0

14 0.00000 0 0.15473 14

15 0.00000 0 0.00000 0

16 0.00000 0 0.00000 0

17 0.00000 0 0.64725 2

18 0.00000 0 0.52619 3

19 0.00000 0 0.43380 5

20 0.00000 0 0.21834 13

21 0.00000 0 0.45934 4

22 0.00000 0 0.23962 9

23 0.00000 0 0.21952 12

½d"#-4,w+#Uo ;,_0)t"# NQ,_0)1" EI@� !,^,_I- (/)

<=U)W";,01" UI�# <=U)W";,01" <\5PmP1" !";,_0)t" !,^,_I- : ٥٣ Ew�
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ´"b**7d"# ،;,_**0)td" A"U**Vj E**0s ,**k)hV"UW °**>0¦Q 9!,**}"b7" �**@\ !-;,_**0)t" �5**)¾
 F4¯M)**+d" "2**3 F{**x=# ،(independence of observations) 9!,**|B¯Z" 4¯M)**+" 5**3 [r**3�"
 e<** T= 95

a> F1 e<**\5PmW #% e'**B"# e� ['**S)W ij Ò**)¦K e<**|B¯W [E FG ij [°** 9\, aP 9) �Vd" [� 95** a> ?@1" ¸,I** Dc1" 8
 e:U**yp)W {**� e<_**nIhW e<**\5PmW #% e

T«** ahW e�'**S)W N**W e<**|B¯W [E FG �5**OK �% ÑU**� ، e:'**B"#
 . e<_**nIhW <** T= 95

a> F1 e<**\5PmP- #% ،U**tf e�'**S)P-

Q-~1.zeª' (J/�0

	 (,_ [I 9̀ , a6 �B ®j 4"$ {�) 0.878 = <I1,P)Bd" <PIM1" ،-0.15 = )43.9( t !

	 (�+5)W Uy�" [0.55 ،-0.64] ٪٩٥ <M�1" 4,mW) -0.05 = (Uy�" rmB) $ N35o

	 (�+5)W Uy�" [0.28 ،-0.32] ٪٩٥ <M�1" 4,mW) -0.02 = (Uy�" rmB) Ñ,_0K;d"

 °**3  !,**}"b7d"  9§2**3#  ،!- a;,_**0)t"  (ANOVA)  N**Q,_0)1"  9E**I@�  F!,**}"b7"  �***0xK
 5**3 ,k***n© a- N**W ?r**3�"# ،Ey,***P)Z" !#,�*** T)1"# ،< [I*** 9hI 90 TJ1" <**1,¡"# ،!,|***B¯Z" 4¯****M)+"

.!,|***B¯Z" 4¯***M)+"

One-way §w1+g �1Â' (ANOVA) ur1.z 2e4' ]/*Ã (J/�0

	 ٠٫٠٠٣ = <***I1,**P)Bd" <**P**IM1" ،(٣، ٨٨) = ٥٫٠٥ F­ :�$,***B�" §,***Äd" N**Q,****0*)1" 
(,_ [I 9̀ , a6 �B ®j �4"$)

	 (� D+5)W Uy�" rmB) ٠٫٣ ٤١ = (ω ,>IW#%) Uy�" rmB ½,Is

	  <**1d'1" !d,**P)B" E**I@MK ij ­'**kQ �2**1" post-hoc tests) ?�'**h01" ;,_**0)td"
 4 ['**hZ"  !  ;,_**0)t"  :( e:'**Q' a\  e<** T= 9;,_0)t"  e!,**I}U7  4,Ph)**+"  '**n\  <_** TI 9̀ , a6 �B 9C"

.(<** TI 91,P)Bd"  r**IM1")
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

Q1ZVLJL4'(. 2/ @0 b>L4'( 2/ ��L4'(. 2/ @0 <>L4' EF~
< TI DOZ"1.000--

<_ TI 9̂ a'Z" qK;0.0920.090-

< TI DOZ" qK;0.0230.0221.000

¸eK%-|1s ~1.zeª' (J/�0
	 (,_ ¹I 9̀ , a6 �B ®j 4"$ {�) 0.887 = <I1,P)Bd" <PIM1"# ،258.5 = ÚK#-�,W ;,_0)t"
	 ({>� Uy�") -0.209 - (r Ñ,_0K;d") Uy�" rmB

vk'%-;1GO%,� ~1.zeª' (J/�0

	 (,_ ¹I 9̀ , a6 �B ®j 4"$ {�) 0.707 = <I1,P)Bd" <PIM1"# ،1.39 = ½d"#-4,w+#Uo ;,_0)t"

نا¸ر  انِي: تحليل التَّ القسم الثَّ
 N**\ 9X**xO1" ij ­'**k=# ، F'**\,_0lK #% /;,**M)K ]**1" <** [= 95

a> ?@1" !" a [{ a> a) FP***1" E**I@S)1 5**3
 F;'6Z" "2**3 �,G �A"5**+ ،< [= 95

a> ?@1" !" a [{ a> a)** F*Z" �**@)1 [� 95** a> ?@1" ;'**6Z" N**W [� 95** a> ?@1" D 9�5@**+�" $ [U**�)1"
 !" a [{ a> a) FP***1") <** a�@)(W <** TI D6 â  <**I\#% #% ،<** [I 9\, aP 9) �Vd" «**y'S)Z" !,**M0� #% ،� ['** aS)Z" ¨**¦V
 &¯w**1" &,**cs� <**M@JZ" !";" aU** �O [)1" °**k7 E [@S F)**+ ]**1" !" a [{** a> a) FP@1 <0**c¦1,-# ،£**1j (<** TI@=#p)1"
 ،:U**M01") :4"5**J1" v0**c1" ; a5** ?c1" «**- ،(!"#$�"# ،4,**h7�"# ،!,**�61"# ،A,P**+�") <**h-;�"

 .(<**-5)1"-4,�^�"# ،­"U**\�"# ،&,**h^�"# ،:'**`,P1"# ،A,**c¦1"# ،�"U**P\ 4f#

 H [0J F)**+# ،<h-;�" &¯w**1" 9&,**cs% «- [� 95** a> ?@1" /5@**+�" 9$ ?U** a�K N\ FX**xO1" 5**3 ,**n3 F­'**k1"
 r**mB# ، e!,_**n DI a\ 9v0** ac ao ; a5** ?c1" §2**3 v** [PÄ <**|B¯W# ،4"5** [J1" v0**c1" 9; a5** ?c1" «**- <**^;,MZ" ,**n3

 .(٥٤ Ew**x1") !"#$�"# 4,**h7�"# 9!,**� D61"# 9A,P**+�" &"'()**+" 8 e<_**n DI a\ DE FG 9$ ?U** a�K
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

File Nouns Adjectives Verbs Particles

1 3640 271 1353 1617

2 2104 149 746 922

3 1207 132 630 714

4 2312 207 800 938

5 1696 132 630 714

6 1797 112 688 789

7 4099 372 1636 1793

<@=5 TJ1" ; a5 ?c1" NI- <c©` TU1" &¯w1" &,cs% !,^,_I- : ٥٤ Ew�

U F~,_ an T)1" EI@� : ٥٥ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 <0**c^# ،4"5**J1" v0**c1" ;5** ?c1" E**W,\ 5**3 4#�" E**W,h1" T�% (٥٥) E �w** Tx1" 8 ²**S@^
 ،٤١٫٢ ,**kn©- U** F~,_ an T)1" F<0**c^# ،&¯w**1" &,**cs% E**W,\ 5**3 Â,**�1" E**W,h1" a# ،٤٩٫٦ ,**kn©- U** F~,_ an T)1"
؟  [Â,_**I01" E_**I�P T)1" "2**3 U** [c�^ X**Io .�**W'\ N**W E**y,P)1" !,=5)**cW ,**n3 U**~,_n)1,- '**6M F=#

 :ÈÌ" 45**M^

	 .v0c1" ;5c1" <IM- NW ºo% A,P+�,- ٤ #٥ ; a5 ?c1" !ÀPK

	  .٦ ry ١ ry ٢ : a;5 ?c1" NW �@\% A,P+�,- ٥ ry ٤ : a;5 ?c1" ÀPK �,G

	 . 9; a5 ?c1" <IM- NW ºo% !,�61,- ٣ : a;5 ?c1" !ÀPK

	  .!"#$�"# 4,h7�,- ٧ : a;5 ?c1" !ÀPK

 Ô# �U** F- U**k~ '**s 4"5**J1" v0**c1" 9; a5** ?c1" «**- A,P**+�" �p**- {**c�)1" "2**3 N**W �)¦)**c FQ
 ,**Po ،­"U**\�"# �"U**P\ 4f# :U**M01" :;5**+ N**W º**o% &,**h^�"# :'**`,P1" :;5**+ 8 ,k 9W"'()**+"
 <h-,**c1" :;5**c1" ,**W% ،;5**c1" <**IM- N**W " �Ô#U**- º**o% A,**c¦1" :;5**+ 8 !,**�61" �p**- �)¦)**c FQ

  .!"#$�"# 4,**h7�" 5**3 " �Ô#U**- ,**kI7 &¯w**1" &,**cs% º**op7 (<**-5)1"-4,�^�")
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

الžèĘ ال̫±ا�ع
الاzƘدا°

 Ñ,_**0K;d" "2**3 <0**c¦-# ،!" a [{ a> a) FP***1" «**- <_I»0**c1" {**� <**s¯h1,- ,**^É Fë Ñ,_**0K;d" T�% ,**P-
 «**- <_ TI»0** Tc1" 9<**s¯h1" N**\ ,**^É Fë ;"'**Ûd" T�Ù**7 ؛,** �W'hnW &% ,_ ¹I 90@**+ &% ,_** ¹I 9-,Æj �,G �j ,**PI7
 {**>)Z"# ( D%n)** F*Z") [E 9M a)** �c FP1" [{ a> a) FP***1" «**- ، [� 9;"'**Ûd" [�**�" "2**3 Ew**� N**\# ،!" a [{ a> a) FP***1"
 F'**I� FK# . e<** TI DJ at e<**s¯\ $5**V# &'**h- #% ، e<** TI DJ at e<**s¯\ $5**V5- ,**Wj F'**I�Q �2**1" ،( 9é,** Tn1") v** 9-, T)1"
 8 U** Dy aYQ ( D%n)** F*Z") TE 9M a)** �c FP1" [{ a> a) FP***1" �% �% ، �<_ TI 9»0**+ �<**s¯\ כ,**n3 T�p**- <** TI DJ a�" <**s¯h1" §2**3
 <**s¯\ $5**V# &'**h- '**I� FK #% ،{**yp T)1" "2**k- Y** ?0¦ T)1" N**OPZ" N**W �** T̂ p-# ( 9é,** Tn1") v**-, T)1" [{ a> a) FP***1"
  ¬,**P Tn1" r**3% N**W 5**3# ،Y** ?0¦ T)1"# {**c� T)1" ´"U**�� ;"'**Ûd" F ¬5**P^ Ö**0 F=# . �<_ [I 9»0**+ �<** TI DJ at
 : 9Â,** T�1"# ،(4#�" �**S0Z") [°** DJ a�" ;" a'** 9

�Ûd" :4 T#
a
**ij ;"'**Ûd" Fr**cMn=# ،Y ^5\**»؛ "� ?0 a¦ T)1" 8

 <** TI 9�Io# ،;"'**Ûd" N**W [«** 9\ �5 Tn1" N**Q23 4#,_nKp**+# ،(Â,**�1" �**S0Z") [ 9]** �cV5 ?@1" ;" a'** 9
�Ûd"

 .r**=UO1" �fU**M1" <** â [# a' FW �**@\ H**I0J T)1,- �**1¬# ،<** [= 95
a> ?@1" !,** â ,_ aI a01" E**I@� 8 ,**P FknW :$,�)**+d"

يّ حِدَار الخَطِّ iل: الان المبحث الَأوَّ
 !,** â ,_ aI a01" ,**kI7 F£**c¦ FK �:�**3,V �:"$% <_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% r** [P6W v**�Q r**1
 ، D°** DJ a�" ;" a'** 9

�Ûd" 9&5**k�W ij ,**n3 F{**�p+ �**121# ، [°** DJ a�" ;" a'** 9
�Ûd" E**I@� ±,_**)^  "U()**+d

 $"5**o% v**W ، e!" a [{** a> a) FW N**W !,**^,_I01" §2**3 �**n TP a� a) aK ,**W# ،<** [= 95
a> ?@1" !,** â ,_ aI a01" Ew**� <**hI0�#

 .(v**-" TU1" E**6�1" $"5**o% E**6�1" :  H**S@Z") H**I0J T)@1 ;Ì" N**W E**I@S T)1"

 <**PIM1,- p_** T0 anlQ X**Io r** T@ ah)Q �% :i#�" ؛«**) TPkW 8 [°** DJ a�" ;" a'** 9
�Ûd" FE**I@� &'()**c FQ

 �**@\ A,_**n- e [{** a> a) FW <**PIM- Y** ?0¦)1" :<_**I^, T�1" a# .<**1Ì" r** ?@ ahK 8 H**0J FQ "2**3# ، e<** TI 9MIMB r**Is E**-,MW
 8  H** [0J FQ  ,**W  5**3#  ،(feature selection)  <P** Dc1"  ;,_**I)t,-  Å**c FQ  "2**3#  ،U**tf  e [{** a> a) FW  <**PIs
 [{ a> a) FP***1" 5**3 �**- Y** ?0 a¦)1" $"U** FQ �2**1" [{ a> a) FP***1" �5**O=# ،" �{**�o < TI** 9c� Tn1"# <_** TI 9»=Um)1" 9!,** [= 95

a> ?@1"
 [E 9M a)** �c FP1" (!" [{**>) FP1" #%) [{ a> a) FP***1" 5**3 Y** ?0 a¦)1" 8 �**I@\ F'**P)h FQ �2**1" [{ a> a) FP***1" �5**O=# ،v**-, T)1"

 . [E 9M a)** �c FP1" 9 D{** a>)Z,- (é,** Tn1") v** 9-, T)1" [{ a> a) FP***1" 9U** ?y
a
pK '**n\ �<** TI DJ at F<**s¯h1" �5**OK# ،( D%n)** F*Z")
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،('**B"# �v**-,K �{**>)W# �'**B"# ÞEM)**cW {**>)W) ��I**c- Þ°** DJ at �;"'**Û" ,**Wj [°** DJ a�" ;" a'** 9
�Ûd"

 v 9-, T)1" [{ a> a) FP***1" �5**OQ ,** �P`"$# ،('**B"# v**-,K [{**>)W# < T@ 9M)**cW !" a [{** a> a) FW) �$ D'** ah)W Þ°** DJ at �;"'**Û" #%
 �<S}"# �<_ TI 9»0**+ �<**s¯\ כ,**n3 u**^,G �j ,**PI7 4d')**+d" a<** Ts 9$ [°** DJ a�" ;" a'** 9

�Ûd" '**I� F=# ،" �'**B"#
 .v-, T)1" D{** a>)Z"# DE 9M)**cZ" [{ a> a) FP***1" «**-

> n3 u**^,G 4,**B 8# ،(continuous) �:UP)**cW,כ  [@ 9M a)** �c FP1" !" a [{ a> a) FP***1" �5**OK �% q**Æ
 94,**¡" §2**3 8  ,**) F¾# ، [°** DJ a�" ;" a'** 9

�Ûd" ,**khW E**W,h)Q ¯**7 �<** T= 95Í7 �<@M)**cW �!" a [{** a> a) FW
 a<** T= 95Í�1" !,** â ,_ aI a01" 45** F¾ �2**1" ،(encoding) 9À**W Tb1" 9H**=U� N**\ e: TU 9P)**cW ij ,**k 9@=5� ij
 ،(one hot encoding)  #%  ،(label encoding)  ***-  ­U**hQ  ,**W  <J**+"5-  e<** [I 9P as a;  e!,**^,_I-  ij
 ij ,**k@=5� <** TI 9�Io# ،<** T= 95Í�1" !" a [{ a> a) FP***1" �**@\ X**s% N**1# ،(dummy variable trap) #%
 !, â [# a' FP***1"# <_** TI 9»=Um T)1" !,** [= 95

a> ?@1" 8 ,**kK'`,7 &'**\ i ®j F$5**hQ q0** Tc1"# (١)؛<** [I 9P as a; e!" a [{** a> a) FW
 Â,**�1" �**S0Z") [ 9]** �cV5 ?@1" ;" a'** 9

�Ûd" 94,Ph)**+,- 5**3 ,**k1 E**�W�" E**Q'01" F�5**OQ ¬j ،<** [= 95
a> ?@1"

 .(E**6�1" "2**3 N**W

 �**@\ (٥٦) E �w** Tx1" 8 ,**Po r**=UO1" �fU**M1" <** â [# a' FW N**W [°** DJ a�" ;" a'** 9
�Ûd" F!,**^,_I- u** aí DI F3

 :ÈÌ" 5**S Tn1"

	 . ÞU 9P)cW ÞEM)cW � [{ a> a) FW :(,_ ¹I 9nWÔ ,k1#�^ qcB : a;5 ?c1" q©KUK) chronology NW T�1"

	 . Þ�5Í7 ÞEM)cW [{ a> a) FW :(<_ TI 9̂ a'Z" ; a5 ?c1" 4#�^# < TI DOZ" ; a5 ?c1" 4#�^) time us51"

	  . ÞUP)cW ÞEM)cW [{ a> a) FW :(:;5+ [E FG !,Qf $'\) verses !,QÌ"

	  . ÞU 9P)cW ÞEM)cW [{ a> a) FW :( e:;5+ [E FG 8 !, aP 9@ aw1" $'\) words !, aP 9@ aw1"

	  . Þ�5Í7 ÞEM)cW [{ a> a) FW :( �:'m+ N TP a� a) aK ]1" ; a5 ?c1") prostration : a' �m Tc1"

 : [° DJ a�" ;" a' 9�Ûd" 8 < T= 95Í�1" !" a[{ a> a) FP*1" vW EW,h T)1" 8 :'`,�1" q@JQ NZ  (١)
Kumar, Sudhir. 2020. Linear Regression Tutorial )Medical Cost Personal Datasets(. Retrieved 
October 24, 2022, from https://www.kaggle.com/sudhirnl7/linear-regression-tutorial 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	  . Þ�5Í7 ÞEM)cW [{ a> a) FW :(<@=5� ;5+# ،<J+5)W ;5+# ،:{6s ;5+) length 45J1"

	 . ÞUP)cW �v-,K [{ a> a) FW :(:;5+ [E FG 8 ­#U¡" $'\) characters ­#U¡"

 ،<** T= 95Í�1" < [@ 9M a)** �c FP1" !" a [{ a> a) FP***1" v**W [°** DJ a�" ;" a'** 9
�Ûd" E**W,hK &'**\ N**\ a45**M1" ,n�@**+%

 ، 9!,** â ,_ aI a01" N**W 'h0)**c FK �**121# ،<** [= 95
a> ?@1" !,** â ,_ aI a01" 9E**I@� 8 e<** TPkW {**� �<** T�,t �<**1,B ,**k1 �¬j

 N**OP FQ E**3 :ÈÌ" 5**S Tn1" �**@\ �,w**WC" &'**\ N**W Y** ?0 a¦)1" �,w**WÙ- H** [@h)Z" 4"Y** ?c1" èU**J F=#
 < [@ 9M a)** �c FP1" !" a [{ a> a) FP***1" N**W ( 9é,** Tn1") v** 9-, T)1" [{ a> a) FP***1" U** ?yp_)- '**I� FK eq0**+ <**s¯\ $5**V5- Y** ?0¦)1"
 9!,QÌ" $'\# ،(chronology) N**W T�1" :(<_**Í D0¦)Z") < [@ 9M a)** �c FP1" !" a [{ a> a) FP***1" ij U**|nn1 ؟(<_Í D0¦)** F*Z")
 9­#U**¡" $'**\ :( 9é,** Tn1") <**h-, T)1" !" a [{ a> a) FP***1" ij r**y ،(words) 9!,**PO1" $'**\# ،(verses)
 ;" a'** 9

�Ûd"  ¬5**P^ 9A,_**n- E**0s !" a [{ a> a)** F*Z" §2**3 «**- Ñ,_**0K;d" X**xo q** [@ aJ)=# .(characters)
 9r**IM- �**- Y** ?0 a¦)1"# §{**c�K N**OP FQ v** 9-, T)1" [{ a> a) FP***1" U** ?ypK E**3) :,**n3 FÎ5**6Z" 4"Y** ?c1"# . [°** DJ a�"

>؟).  [@ 9M a)** �c FP1" !" a [{ a> a) FP***1"

 :Xh}�" ÷B ª5s�" NW " �A'- ×@c1"# �,ÆC" Ñ,_0K;d" q©KUK :Ñ,_0K;d" <mIl^

	 1.0 :­#U¡" $'\ vW !, aP 9@ aw1" $'\ Ñ,_0K;"

	  0.970 :!,QÌ" $'\ vW !, aP 9@ aw1" $'\ Ñ,_0K;"

	 0.966 :­#U¡" $'\ vW !,QÌ" $'\ Ñ,_0K;"

	  0.048 :­#U¡" $'\ vW NW T�1" Ñ,_0K;"

	 0.048 :!, aP 9@ aw1" $'\ vW NW T�1" Ñ,_0K;"

	 -0.34 :!,QÌ" $'\ vW NW T�1" Ñ,_0K;"

 «**- Ñ,_**0K;¯1 �̄ _**I�PK FN**P�)Q �2**1" (٥٧) E �w** Tx1" �**@\ �A,_**n- : D°** [J a�"  ¬5**P [n1" <**mIl^
 !" a [{** a> a) FP@1 ,** �M7# ،( 9é,** Tn1"# v** 9-, T)1" {**>)Z") ­#U**¡" $'**\ {**>)- Y** ?0 a¦)1" N**OP FQ d ؛!" a [{ a> a) FP***1"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 8 U|n1,- ؟d &% �<** [I DJ at �<**s¯\ כ,n3 u**^,G �j ,**PI7 ­U**h FQ X**Io N**O1# ،(<_**Í D0¦)Z") < [@ 9M a)** �c FP1"
 8# (fitted model) -r**`"5)Z" #%- 9H** [75Z"  ¬5**P Tn1" N**W (residuals) -!,**�@)(Z" #%- !,** TIM0)Z"
 < [@ 9M a)** �c FP1" !" a [{ a> a) FP***1" r**Is NW e<**\5PmW [E FG 8 Ø5**S@Z" 9é,** Tn1" [{ a> a) FP***1" r**Is «**- 9!,**7¯)td"
 r**IM1" 8 9<** TI DJ a�" {**� 9Ñ,**P^�" ij ªU**c©1" <**kg" 8 ?Â,_**I01" FE_**I�P T)1" F{**x FQ ٥٨)؛ E �w** Tx1")
 T�**�" T�Ù**7 ؛ �<** TI DJ at F<**s¯h1" �5**OK ,**W'n\# ،<** [I DJ at F{**� ,**n3 <**s¯h1"# ،(residuals) 9<**I DM0)Z"
 ***1" r**Is v**W ,** �0o"bW# ،�**@\�" ij E�**+�" N**W (slope) �̄ **`,W #% " �;'**SnW �5OI**+ ¸;Ô�" �5**@1,-
 eEw**x- <**I DM0)Z" 9r**IM1" Ñ,**M  ̂v**W ,** �0 9o"bW ¸;Ô�" �5**@1,- ?�** a�" F�5**OQ ,**W'n\ ؛�¬j .(residuals)
 (<_**Í [0¦)Z") < T@ 9M a)** �c FP1" !" a [{ a> a) FP***1" {**ypK �**@\ �% ؛ 9<** TI DJ a�" <**s¯h1" �**@\ ?4'**Q �**127 ؛ Ü°**Jt
؛  9{yp T)1" {**c�K N**W �d T#% N** DOP FQ �**127 {**yp)1" "2**3 U**k|Q ,**W'n\# ،( 9é,** Tn1") v**-, T)1" [{ a> a) FP***1" �**@\
 ,k1 ،< [@ 9M a)** �c FP1" !" a [{ a> a) FP***1" �**@K #% ، [E 9M a)** �c FP1" [{ a> a) FP***1" "23 T�

a
p**- ,_** �I^,y Y**0 a¦ T)1" N**W# ،,** �hs"# �**^5o

 <V;'1,- FH** [0J FQ [ 9³,** a6 �B 9C" 9/5@**+�" "2**3 E**�W# . 9v**-, T)1" é,** Tn1" [{ a> a) FP***1" r**Is ?{** a>K 8 Þ×0**+ �{**ypK
 r** [IM FK �pG ،<**>@1" /,**clo,-# ، 9< TI** 9c�n1" !,** [= 95

a> ?@1,- <**J0KUZ" <** [= 95
a> ?@1" !,** â ,_ aI a01" �**@\ i#�"

 !,\,**+ $'**\) E_**I0s N**W e<@M)**cW e!" a [{** a> a) FW «**- ,**3 9$5V# &'**\ N**W <** TI DJ a�" <**s¯h1" a$5**V#
 /,hI)**+"# :A"U**s 8 ¸U>)**cZ" N**W T�1") E_**I0s N**W v**-, T)1" [{ a> a) FP***1" «**-# ،(;,**P\�"# r** [@h)1"
 5**3# ،(Q-Q plot) ***- Å** [c FQ ,**W N**PQ�" DÂ,_**I01" E_**I�P T)1" 8 ،(:A"U**M@1 e<** TI D6 â  e<**hJs 8 e:U**M7
 a<_** TI 9»=Um T)1" !,** TI DPO1"# a<** T=U|n1" !,** TI DPO1" �;,**M FQ �2**1" ،(quantile-quantile plot) ***1 �;,**6)t"
 ، 9<W'()**cZ" !,** â ,_ aI a01" 8 U**k~ �2**1" �** [J a(Z" 8 ²**S@^# ، 9!,** â ,_ aI a01" N**W ,**kI@\ E**6Û ]**1"
 °**hVUZ" �**�") [°** 9hI 90 TJ1" v**= 9Ô �5 T)1" v**W (residuals) ,**Q,M0@1 Ñ,**M [n1" v**=Ô5K <**^;,MW '**h-
 d ,**knO1 ، D°** 9hVUZ" �**�" «**P=# ;,**cQ �**@\ ,_ ¹I0**c^ e:'**Ih- eÑ,**M^ a$5**V# ،(reference line

 . [°** 9hI 90 TJ1" v**= 9Ô �5 T)1" N**\ �: [$,**B e!,**7"UÛ" E [w**x FK
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

chronology time verses words prostration length characters

5 MK 7 10 no short 139

87 MD 286 1000 no long 25613

89 MD 200 1000 no long 14605

92 MD 176 1000 no long 15937

112 MD 120 1000 no long 11892

55 MK 156 1000 no long 12418

39 MK 206 1000 yes long 14071

88 MD 75 1000 no long 5299

113 MD 129 1000 no long 10873

51 MK 109 1000 no long 7425

… … .… … … … …

[° DJ a(1" ;" a' 9S �̂ d" !,^,_I- : ٥٦ Ew�



الباب الأوّل

١٣٢

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

°J�"  ¬5Pn1"# Ñ,_0K;d" E_I�PK : ٥٧ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ¬5Pn@1 <M75Z" rIM1" E-,MW residuals !,IM0)P@1 °J�" E_I�P)1"# Normal Q-Q !, [Ih-U1" �J(W : ٥٨ Ew�

تِيّ  iوجس حِدَار اللُّ iانِي: الان المبحث الثَّ
 D{**>)P@1  �<**=5Í7  e!" a [{** a> a) FW  �** FK,^,_I-  N** TP a� a) aK#  ،X**In6 T)1"  E**�W  ;"'**Ûd"  "2**3  FE**PhQ
**_,؛  ¹I`,_ny ,** ¹=5Í7 v** 9-, T)1" [{ a> a) FP***1" �5**OQ ,**W'n\# ،( 9é,** Tn1") v**-, T)1" [{** a>)Z"# ،( D%n)** F*Z") [E 9M a)** �c FP1"
 ,**W'n\# ،(binomial logistic regression) §,**Äd" ³,_**n ?�1" [ 9]** �cV5 ?@1" ;" a'** 9

�Ûd,- [Å**c FQ e2**`'nh7
 9§,**Äd" $ D'**h)W [ 9]** �cV5 ?@1" ;" a'** 9

�Ûd,- [Å**c FQ 2**`'nh7 ؛ e<**Í7 N**W º**o% v**-, [)1" [{ a> a) FP***1" 8 �5**OQ



الباب الأوّل

١٣٤

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ªU**m F=# ،§,**Äd" ³,_**n�1" [ 9]** �cV5 ?@1" ;" a'** 9
�Ûd" ª aU** FÆ ,** �01,�# ،(multinomial logistic regression)

 E**�W [ 9]** �cV5 ?@1" ;" a'** 9
�Ûd" ­'**3# ، 9<** [= 95

a> ?@1" !, â [# a' FP***1" 8 [ 9Ò** amhZ" 95**S Tn1" 9!,**\5}5W �**@\
 d# ،v** 9-, T)1" [{ a> a) FP***1" 8 º**o% U** DyYQ �2**1" [E 9M a)** �c FP1" [{ a> a) FP***1" N**\ ,**^É Fë ، [°** DJ a�" ;" a'** 9

�Ûd" 9­'**3
 ¨**W,�" E**6�1" 8 9Â,** T�1" /,** a01" 8 ª&**+) <**=5Í7 dj [ 9]** �cV5 ?@1" ;" a'** 9

�Ûd" 8 !"{**>)Z" �5**OK
 .�**I}5 T)1" E**V� D]**cV5@1" ;"'**Û¯1 �«** a1,�W H [0� Fp**+ .(;"'**Û¯1 <**1Ì" r** ?@hK q**^,V

 v**-,K D{** a>)W# ،(!,_**Í [0¦) FW) �« [@M)**cW N**=U [I>)W N**W F!,** â ,_ aI a01" �**I7 � [5**O)K :(%) 4,**�Z"
 .'**B"# (é,**^)

	 (b_MD Â'Z")# (a_MK °OZ") :(time us51") %n)Z"

	 (c_short :{6s)# (b_medium <J+5)W)# (a_long <@=5�) :(length 45J1") %n)Z"

	 (b_yes rh^)# (a_no d) :(prostration : a' �m Tc1") 9é, Tn1"

 [{**>)W# ،(!,_**Í [0¦) FW) e< T@ 9M)**cW !" a [{** a> a) FW <**y¯y N**W F!,** â ,_ aI a01" �**I7 � T5** aO)K :(/) 4,**�Z"
(é,**^) v**-,K

	 (b_7 ­"U\�" :;5+)# (a_3 A,c¦1" :;5+) :(Variety � ?5 an T)1") %n)Z"

	  �;,**�Z" E**h�1" <**@PV)# (a_past Õ,**P1" E**h�1" <**@PV) :(Syntaxt q**Iob1") %**n)Z"
(c_nominal <IP**+d" <**@Pg")# (b_present

	 (٢ #٧ «- è"#U FK# EPg" NW i#�" <P@w1" 45�) :(Length 45J1") %n)Z"

	 (b_alladhī �21")# (a_mā ,W) :(Relative 45�5Z" r+d") é, Tn1"

 Ew**�# ،(%) 8 5**3 ,**Po 4 T#�" 4,**�P@1 <** [= 95
a> ?@1" !,** â ,_ aI a01" aEw**� ªb**+ (٥٩)؛ E �w** Tx1" 8

 ;" a'** 9
�Ûd" ;,**It 8 (%) E �w** Tx1" H**6@ FQ .(/) 8 5**3 8 ,**Po Â,**�1" 4,**�P@1 <** [= 95

a> ?@1" !,** â ,_ aI a01"
 !"#$% 8 (Lexico-grammar) D 9Ò** amhZ" 95**S Tn1" 9v** T-UW N**W (Logistic regression) D 9]** �cV5 ?@1"
 "¬,**W �b**t" :ÈÌ" N** TP a� a) aQ �4"Y**+ (١) ;,**I�" 8 .(٦٠) E �w** Tx1" 8 ,**Po <_** TI 9̀ , a6 �B 9C" (b**cO^d)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

  ¬5**P^ A,_**n-) ,**kI7 �<1'**c¦W �<**P`,s FU**k|K .(Select what you want to do) ؟E**h�K �% '**=UK
 ( ¬5**Pn1" A,_**n-) U**k| FQ .(Build a model stepwise Ó**=;'K  ¬5**P^ A,_**n-)# ،(Build a model

 (< T@ 9M a)** �c FP1") <_Í D0¦)Z" !" a [{ a> a) FP***1" �% Ó**=;' T)1"  ¬5**Pn1" A,_**n- Uk| F=# ،,**k@G !" a [{ a> a) FP***1" <**mIl^
 8 !,** â ,_ aI a01" H**6@ FK 5¬ ؛**P^ A,_**n- '**n\ .(v**-,)1") é,** Tn1" [{ a> a) FP***1" 8 ,**3{ypK <**IB,^ N**W E**�7%
 (٤) ;,**I�" 8 q**)O FQ r**y ،(٣) ;,**I�" 8 (v**-,)1") é,** Tn1" [{ a> a) FP***1" Fr**+" Fq**)O FQ r**y ،(٢) ;,**I�"
 �#$ N**W (;) e<**�5MnW e<**@�,�- �<**156�W (< T@ 9M a)** �c FP1" !" a [{** a> a) FP1") [%**n)Z" !" a [{** a> a) FW A,P**+%

 .(٥) ;,**I�" 8 (no) ;,_**I)t" r**y ، e!,7,**cW
(%)

ID time length prostration

1 a_MK c_short a_no

2 b_MK a_long a_no

3 b_MK a_long a_no

4 b_MK a_long a_no

5 b_MK a_long a_no

6 a_MK a_long a_no

7 a_MK a_long b_yes

8 b_MK a_long a_no

9 b_MK a_long a_no

10 a_MK a_long a_no

(/)
ID Variety Syntax Length Relatives

1 a_3 a_past 3 a_mā

2 a_3 a_past 3 a_mā

3 a_3 a_past 3 a_mā

4 a_3 a_past 3 a_mā

5 a_3 a_past 3 a_mā

6 a_3 a_past 3 a_mā

7 a_3 a_past 3 a_mā

8 a_3 a_past 3 a_mā

9 a_3 a_past 3 a_mā

10 a_3 a_past 3 a_mā

11 a_3 a_past 3 a_mā

12 a_3 a_past 3 a_mā

13 a_3 a_past 3 a_mā

14 a_3 a_past 3 a_mā
… … … … …

98 b_7 b_present 4 b_alladhī

99 b_7 b_present 4 b_alladhī

100 b_7 b_present 4 b_alladhī

101 b_7 c_nominal 7 b_alladh

[ 9] �cV5 ?@1" ;" a' 9
�Ûd" : ٥٩ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

( [ 9Ò amhZ" 5S Tn1") 8 [ 9] �cV5 ?@1" ;" a' 9
�Ûd" <kV"# ٦٠ Ew�

لًا: نتيجة المثالِ (أ) أَوَّ
	 D]cV5@1" ;"'Û¯1  ¬5P Tn1" A,_n-

 Ü4"$ {**� :0.106 = <**I1,P)Bd" <**PIM1") 6.11 :<**IPy;,�5@1" <** TI 9SV;�" : ¬5**P Tn1" !"A,**6Bj
 .86.82 :AIC ،1כ ;٢: ٫٠{**O@�,  ̂،(45**0MW {**�) 0.69 :C-index ،(,_** ¹I 9̀ , a6 �B ®j

(g) Q101./z*4 ¶ÄVL 2X4' Q�s1M Ds : ١٩ ;%>�

 <T I 9S
a V� ;a �" U

Q'M
K

<IP
y;,�

5@1"

;,I
hZ"

  pJ
t

 Ô-
<P

Is
('

1"#
)

<P
Is

 
4,

P)B
d"

UQ'
MK

 
<T I 9S

a V� ;a �"

<M
�1" 

4,
mW

(E
s�

") ٪
٩٥

<M
�1" 

4,
mW

(�
@\�

" ٪٩
٥

)Intercept(-1.0930.540-2.0260.0430.3350.1050.909

timeb_MK-1.0040.815-1.2330.2180.3660.0531.519

lengthb_medium-0.5680.640-0.8870.3750.5670.1632.103

lengthc_short-2.2071.147-1.9240.0540.1100.0050.774
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	 (E�7�"  ¬5P Tn1") stepwise Ó=;' T)1" 9 ¬5P Tn1" A,_n-

 Ü4"$ {**� 0.116 = <** TI 91,P)Bd" <**PIM1") 4.3 :<** TI 91,P)Bd" <** TI 9SV;�" :<** TI D@ Fw1" !"A,**6BC"
 .88.62 :AIC ،0.07 :כ ;٢{**O@�,^ ،( e45**0MW {**�) 0.64 :C-index ،(,_** ¹I 9̀ , a6 �B ®j

(g) Q101./z*4 ]¼P&' ¶ÄVL bX4' Q�s1M Ds : ٢٠ ;%>�

 <T I 9S
a V� ;a �" U

Q'M
K

<IP
y;,�

5@1"

;,I
hZ"

  pJ
t

 Ô-
<P

Is
('

1"#
)

<P
Is

 
4,

P)B
d"

UQ'
MK

 
<T I 9S

a V� ;a �"

<M
�1" 

4,
mW

(E
s�

") ٪
٩٥

<M
�1" 

4,
mW

(�
@\�

" ٪٩
٥

lengthb_medium-0.4660.628-0.7420.4580.6270.1862.287

	  <mIl Tn1" {c�K

 < T@ 9M a)** �c FP1"  !" a [{ a> a)** F*Z"  N**W  �**@\�"  {**yp T)1"  r**mB  D«**0 FQ  �2**1"  E**�7�"   ¬5**P Tn1"  ,**W
 ,W :ÈÌ,G 4"Y** ?c1" �5**OQ ؛ 94,**�Z" aij U**|n1,- ؟( 9é,** Tn1") v** 9-, T)1" [{ a> a) FP***1" �**@\ <** T= 95Í�1" (<_**Í0¦)Z")
 «** T= 95Í7 N**= aUI>)W ,**Pk��5- <_** TI 9̂ a'Z" : a;5** ?c1" #% <** TI DOZ" : a;5** ?c1" �,G A"5**+ ، [E 9M a)** �c FP1" [{ a> a) FP***1"
 �2**1" ،(length) 45**J1" 8 5**3 ,**Po : a;5** ?c1" 45**� #% �** ?+5K #% U**6s �,G #% ،(time) 9u**s5@1
 94#'**V ij �U**|nn1 ؟(prostration ***1 no #% yes) d &% �:'m**+ כ,**n3 u**^,G �j ,**PI7 $'**¾# U DyYI**+
 u**s51"# ،(intercept) aH**@JnZ" ,**n1 U**k~% '**s  ¬5**P Tn1" T�

a
% F²S@n**+ . ¬5**P [n1" !¯**W,hZ (١٩)

 ،(length c_short) {**6M1" 45** [J1"# ،(length b_medium) �** [+5)Z" 45**J1"# ،(time b_MK <** TI DOZ")
 ،(length c_short) 9{**6M1" 45** ?J1"  ¬5**P^ N**W E**�7% (intercept) 9H**@JnZ"  ¬5**P^ T�% ²**S@ F=#
  ¬5Pn1 U**Q'M T)1" <**PIs NW �**@\% H**@JnP@1 U**Q'M T)1" <**PIM7 ،<** TI 9S aV �;

a
�" U**Q'MK N**W �**1¬ ­U**h^#

  ¬5**P an1 ,3'mn**+# ،<** TI 9S aV �;
a
�" U**Q'MK $5**P\ 8 e<**PIs �**@\% N**\ ,**n3 F�**S0^ .{**6M1" 45** ?J1"

 45J1"  ¬5**P  ̂5**3  ¬5**P  ̂ aE**�7% T�
a
p**- ,_** ¹I 9̀ '0W 45**M **j ،(length b_medium) 9�**+5)Z" 45¬�؛̂  ?J1"

 ,**k1 <**M�1" 4,**mW T�� ؛ �:{**0o u**c©1 ,_**n)My .(45**J1" <J** [+5)W ; a5** ?c1" �%) �**+5)Z" <**Í�-
 �% �#$ ، [ 9]** �cV5 ?@1" ;" a'** 9

�Ûd" <mIl^ 8 <**M D�1" 4,mW U**o2^ �% Dr**kZ" N**W ،2.103# 0.163 «**- è#"U** FQ
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ,k@G) H**@JnZ" "'**\  ¬,**Pn@1 e<_** [I 9̀ , a6 �B ®j e<**1d$ T�
a
% 4,**P)Bd" 9r**Is 8 '**Á d .4,**P)Bd" r**Is aU**o2^

 FE**�7% 5**3 a�** [+5)Z" a45** ?J1" T�p**- E**�7�"  ¬5**Pn1" !¯**W,h FW 4#'**V ,**^É Fë# ،(0.05 N**W É**o%
(build a model stepwise) D 9Ó**=;' T)1"  ¬5**P Tn1" A,_**n- &"'()**+,- �** 9̀ ,_n- '**h- �**1¬# ، ¬5**P^ 

 E**�7% T�% dj ؛ e<** T1"$ {**� 4,**P)Bd" F<**PIs u**^,G �j# ÷**B ،<_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% 8
 " a2**3 �** T@ am)=# ،<J** [+5)Z" ; a5** ?c1" 5**3 ,**3$5V# &'**\ N**W : a' �m** Tc1" a$5**V# ,**n1 U** [c� FQ  ¬5**P^
 ،A"U**+C"# ،E**S Tn1"# ،'**\U1" a°**3# ،؛ F: a' �m** Tc1" ,**kI7 !$;# ]**1" 9<J** [+5)Z" ; a5** ?c1" 9r**|hW 8
 "'**\ ،r**m Tn1"# ،u**@67# ،�# ،: a' �m** Tc1"# ،E**P Tn1"# ،�,**sU�1"# ،(�,K'm**+) �**¡"# ،r**=UW#

 .H**@h1"# ¸,M**x^d" ,**P3# ؛«** aK{6s « aK;5**+# ،­"U**\�" °**3# ،<**@=5� :'**B"# :;5**+

َ�انِيًا: نتيجة المثال (ب)
	 ]cV5@1" ;"'Û¯1  ¬5P Tn1" A,_n-

 Ü4"$ {**� :0.155 = <**I1,P)Bd" <**PIM1") 6.66 :<**IPy;,�5@1" <** TI 9S aV �;
a
�" : ¬5**P Tn1" !"A,**6Bj

.91.62 :AIC ،0.11 :כ ;٢{**O@�,^ ،(45**0MW) 0.72 :C-index ،(,_** ¹I 9̀ , a6 �B ®j

(�) Q101./z*4 ¶ÄVLX4' Q�s1M Ds : ٢١ ;%>�

 <T I 9S
a V� ;a �" U

Q'M
K

<IP
y;,�

5@1"

;,I
hZ"

  pJ
t

 Ô-
<P

Is
('

1"#
)

<P
Is

 
4,

P)B
d"

UQ'
MK

 
<T I 9S

a V� ;a �"

<M
�1" 

4,
mW

(E
s�

") ٪
٩٥

<M
�1" 

4,
mW

(�
@\�

" ٪٩
٥

)Intercept(-3.0751.247-2.4660.0140.0460.0040.585

Varietyb_71.2300.6291.9560.0503.4221.06913.308

Syntaxb_present0.0280.9670.0290.9771.0290.1437.047

Syntaxc_nominal-1.1931.133-1.0530.2920.3030.0151.915

Length0.1990.3390.5860.5581.2200.5942.393

	 (E�7�"  ¬5Pn1") stepwise [ 9Ó=;')1"  ¬5Pn1" A,_n-
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 Þ4"$  0.0443  =  <**I1,P)Bd"  <**PIM1")  4.04  :<** TI 91,P)Bd"  <** TI 9S aV �;
a
�"  :<**I@w1"  !"A,**6BC"

 .88.24  :AIC  ،0.07  :٢; ^,�@O**}כ   ،(45**0MW  {**�)  0.63  :C-index  ،(,_** ¹I 9̀ , a6 �B ®j

(�) Q101./z*4 ]¼P&' ¶ÄVLX4' Q�s1M Ds : ٢٢ ;%>�
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Varietyb_71.1690.6171.8960.0583.2201.02912.247

	  <mIl Tn1" {c�K
 < T@ 9M a)** �c FP1" !" a [{ a> a) FP***1" N**W �**@\�" 9{**yp T)1" ar**mB [«**0 FQ �2**1" E**�7�"  ¬5**Pn1" ,**W
 :ÈÌ,G 4"Y**c1" F�5**OQ ؛ 94,**�Z" ai ®j U**| Tn1,- ؟( 9é,** Tn1") v** 9-, T)1" [{ a> a) FP***1" �**@\ <** T=5Í�1" (<_**Í0¦)Z")
،(Variety b_7) 9­"U**\�" :;5**+ #% ،(Variety a_3) A,**c¦1" :;5**+ �5؛**Í�1" [E 9M a)** �c FP1" [{ a> a) FP***1" ,**W 

 < TI 9P**+d" <**@Pg" #% ،(Syntax b_present) �;,**�Z" N**W T�1" #% ،(Syntax a_past) Õ,**P1" N**W�1" #%
 ،<** TI 915�5Z" (١)«,**W» &"'()**+") 9é,** Tn1" [{ a> a) FP***1" �**@\ º**o% U** DyYQ �2**1" ؛(Syntax c_nominal)
 <**PIM1" T�Ù**7 5¬ ؛**P Tn1" !¯**W,hW 94#'**V ij U**|n1,- �5**45 «"1**�2»)؟Z" r**+" &"'()**+"#
 ،٠٫٠٥٠ :<**1"$ 4,**P)B" <**PIs# ، 9­"U**\�" :;5**+  ¬5**Pn1 ٣٫ ٤٢٢ °**3 <** TI 9S aV �;

a
�" U**Q'M)1 �**@\�"

 :;5**+ �%#  ،E**�7�"   ¬5**Pn1"  !¯**W,h FW  <**mIl^ U**o2- ,**n3  �**� a)O FQ  . �{**0o  <**M D�1"  4,**mW#
 �<** TI 9SV;% Fº**o% (<**I15�5Z" ,**W) &"'()**+" �**@\ É**o% e{**ypK �¬ ÜEM)**cW {**>)Po ­"U**\�"

 ]**1" !d,**¡" §2**3 E**�W ، �<** TI 915�5W !A,**V <**1,B ٤١ ,**knW ، �:U**W ٥٨ ­"U**\�" :;5**+ 8 (,**W) !$;#  (١)
 u**m)B" ¬j ،<**SIS T61" !d,**¡" H**7# �**K,^,_I- á**k FQ �% ij E** [@SZ"  ,**)¾ ؛,** �MIs$ ,** ¹=5Í7 ,** ��In6K q**@J)K
 E**3# ،<_**I»Io Tb1" !" a [{ a> a) FP***1" ª a'** a1 4,**¡" �**12o .,**knW �<** TI15�5W !A,**V ,**W  "U()**+"# ،(,**W) v** ?0 alK ij
 &% Õ,**P1" <**>I� �**@\ !A,**V '**s <** [I 9@ �h 9�1" <**@Pg" E**3# ، �< TI 9P**+" <**@PV &% �<** TI@h7 �<**@PV ,**3'h- A,**V ,**W
 ,**W "2**3# ،, �P**+" &% �̄ **h7 u**^,G A"5**+ ،(<** TI 915�5Z" ,**W) '**h- i#�" <**P@w1" ­#U**B $'**\ r**o# ،�;,**�Z"

 .;"'**Ûd" F!,**^,_I- �** F0 T@ aJ)K



الباب الأوّل

١ ٤٠

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ]**1" <**@Pg" �5**o 8 #% ،A,**c¦1" :;5**+ 8 " �'**Q'� ,kW"'()**+d a<**s¯\ d# ،­"U**\�" :;5**c1
 . �< TI 9P**+" �<**@PV #% (<**\;,�W #% <**I},W) �<** TI 9@h7 �<** a@PV ,**3'h- Èp**K

~�يرات الممتªجة الِث: التَّ المبحث الثَّ
 {**ypK r**mB X**xO1 F&'()**c F=# ، [ 9]** �cV5 ?@1" ;" a'** 9

�Ûd" E**�W FE**Ph=# ، Þr** 9kW �/5@**+% 5**3
 v** 9-, T)1" [{ a> a) FP***1" �**@\ ªU**t�" < T@ 9M a)** �c FP1" !" a [{ a> a) FP***1" «**- N**W ,_ ¹I 9̀ "5**x\ §;,**)ô ÜE 9M)**cW e [{** a> a) FW
 <**V2P^  9<**mIl^  8  U**|nn1  ،(٦١  Ew**x1")  [ 9]** �cV5 ?@1"  ;" a'** 9

�Ûd"  9!,**^,_I-  'Ihn**+  ،( 9é,** Tn1")
 .(mixed-effects modeling)  9<**V#PZ"  !"{**yp T)1"

	 .(Relatives) <15�5Z" A,P+�" :( 9é, Tn1") v 9-, T)1" [{>)Z"

	  H**7# ;,_**I)td" �**@\ '**P)hQ :<**V#PZ" !"{**yp T)@1 (<_**Í D0¦)Z") < T@ 9M a)** �c FP1" !" a [{ a> a) FP***1"
 .E**I 9@ �S T)1" 4"Y**+

	  !" a [{ a> a) FP***1" '**B% '**Q'� �**@\ F'**P)hQ : D 9³"5**xh1" {**yp T)@1 ( [%**n)Z") [E 9M a)** �c FP1" {**>)Z"
 .(<_**Í D0¦)Z") < T@ 9M a)** �c FP1"



١ ٤١

Úِّغَو الإحصاء اللُّ

ة يَّ
غو

ُّ الل
تِ 

انا
لبي

يّ ل
ناع

صطِ
الا

اءِ 
َّك ذ

 ال
اتُ

قني
وت

اءُ 
حص

الإ
هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

ID Variety Syntax Length Relatives

1 a_3 a_past 3 a_mā

2 a_3 a_past 3 a_mā

3 a_3 a_past 3 a_mā

4 a_3 a_past 3 a_mā

5 a_3 a_past 3 a_mā

6 a_3 a_past 3 a_mā

7 a_3 a_past 3 a_mā

8 a_3 a_past 3 a_mā

9 a_3 a_past 3 a_mā

10 a_3 a_past 3 a_mā

11 a_3 a_past 3 a_mā

12 a_3 a_past 3 a_mā

13 a_3 a_past 3 a_mā

14 a_3 a_past 3 a_mā

… … … … …

98 b_7 b_present 4 b_alladhī

99 b_7 b_present 4 b_alladhī

100 b_7 b_present 4 b_alladhī

101 b_7 c_nominal 7 b_alladhī

[ 9] �cV5 ?@1" ;" a' 9
�Ûd" !,^,_I- : ٦١ Ew�



الباب الأوّل

١ ٤٢

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(< [I 9\, aP 9) �Vd" !, [= 95
a> ?@1") 8 9 #PZ" {yp T)@1 [ 9] �cV5 ?@1" ;" a' 9

�Ûd" <kV"# : ٦٢ Ew�

 Mixed effect logistic regression  #**PZ" {**yp)@1 [ 9]** �cV5 ?@1" ;" a'** 9
�Ûd" <**^,t 8 !,** â ,_ aI a01" v**}5 FK

 <_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% 8 (١ ;,**I�") Sociolinguistics <** [I 9\, aP 9) �Vd" !,** [= 95
a> ?@1" v**-UW 8

 ;,**I�" 8 �**1 <**66(Z" <**^,�" 8 9é,** Tn1" [{ a> a) FP***1" r**+" q**)O FQ r**y ،(٦٢) E �w** Tx1" 8 ,**Po
 8 ، e!,7,**cW �#$ ، e<**�5MnW e<**@�,�- �<**156�W < T@ 9M a)** �c FP1" !" a [{ a> a) FP***1" r**+" q**)O FQ r**y ،(٢)
 [ 9³"5**xh1" [%** an)Z" [E 9M a)** �c FP1" [{ a> a) FP***1" r**+" Fq**)O FQ r**y ،(٣) ;,**I�" 8 ,**k1 <**6 T6 a(Z" <**^,�"
 [E FG  «**P�K  :�%  ،(Yes, include all)  ;,**) Fë  r**y  ،(٤)  ;,**I�"  8  �**1  <**6 T6(Z"  <**^,�"  8
 <**s$ E**V% N**W ؛(predictor interactions) <_**Í [0¦)Z" < T@ 9M a)** �c FP1" !" a [{ a> a) FP***1" [E FG «**- 9!¯**\,�)1"
 D%** an)W i#�" :U**Z" 8 (Length) 945**J1" E**hî �**1¬# ،±,_**)^ a�¯**y Ê@()**c¦+ ،<**mIln1"
 E**hî r**y ، [³"5**xh1" U**y�" %**n)W <_**I^, T�1" :U**Z" 8 (Variety) 9� ?5** an T)1" E**hî r**y ،³"5**xh1" U**y�"
 Ehmn**+ e:U**W [E FG 8 ,_**n^% ²**Bd .³"5**xh1" U**y�" %**n)W <**�1, T�1" :U**Z" 8 (Syntax) 9q**Iob1"
 T�% ij -,** ��Q%- F�_** D0^% .³"5**xh1" U**y�" %**n)W �#$ N**W ,**knW �**M0lQ ,**W <** aJ0�nZ" !,_**Í0¦)Z"
 �**@\ F'**P)hQ �**1¬ EG# ، Ü 9³"5**x\ e%**n)W v**W e'**B"# e�**0�nW %**n)W �**@\ '**P)hQ '**s E**I@S T)1"
 ،�**0�nZ" [{ a> a) FP***1" v**W �̄ ** F\,�K º**o% <_ TI`"5**xh1" <_**Í [0¦)Z" !" a [{ a> a) FP***1" ?�% :ÈÌ" DÐ**S01" 4"Y** ?c1"
 ,**W 5**3 �**1¬ '**Q'� ؟( 9é,** Tn1") v** 9-, T)1" [{ a> a) FP***1" 8 {**yp [)1" 9r**mB 8 <**J0�nZ" !" a [{** a> a) FP1" v**W #%

  .<**J0�nZ" !" a [{ a> a) FP***1" #% {**>)Z"# ، T³"5**xh1" [{ a> a) FP***1" $ D'S FI**+
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	  <**PIs �**@\
a
% T�

a
% F²**S@ FQ :-Length 45**J1"- [ 9³"5**xh1" D%** an)Z" [E 9M a)** �c FP1" [{ a> a) FP***1" <**mIl^

 D 9Ò**+d" q**Io Tb@1# ، 9­"U**\�" :;5**c1 5**3 945**J1" N**W <**IPy;,�5@1" <** TI 9S aV �;
a
�" U**Q'M)1

.É**o% (<** TI 915�5Z") ,**W 4,Ph)**+d ,**P3Uy% Fr**mB a�,G N**Q2@1" (Variety_7: Syntaxt_nominal)

(Length ;V�4') �'V_M4' bÅXe-' bc <d <e DL)4' us (�ÆL-' Q'c�h 2e4' ٢٣ ;%>�
Q1/W�~&' ,r>oF

(/L�~1°V*4'
h��4'

§~1/ML4'
�-(L/�
(>4'%)

(L/�
;1Le+k'

)Intercept(-2.5485601.3787328-1.848480250.0645329

Varietyb_71.1009140.89591251.228819240.2191396

Syntaxb_present2.4146472.22300611.086207940.2773870

Syntaxc_nominal-16.745291482.7189460-0.034689530.9723273

Varietyb_7:Syntaxb_present-2.1956732.2992855-0.954937250.3396094

Varietyb_7:Syntaxc_nominal15.525913482.71907530.032163450.9743417

	  <PIs �**@\% �p**- ²**S@ FQ :(Variety � ?5** an T)1") :³"5**xh1" %**n)Z" [E 9M a)** �c FP1" [{ a> a) FP***1" <**mIl^
 8 5**3 (­"U**\�" :;5**+ #% A,**c¦1" :;5**+) � ?5** an T)1" N**W <**IPy;,�5@1" <** TI 9S aV �;

a
�" U**Q'M)1

.É**o% (<** TI 915�5Z") ,**W 4,Ph)**+d § 9U**y% r**mB �,G �2**1" ،(�;,**�Z") [°** 9@ �h 9�1" q**Iob1"

(Variety f iV <X 2e4') b @�'V_M4' �ÅX <e-' bc <d <e DL)4' us (�ÆL-' Q'c�he4' ٢٤ ;%>�
Q1/W�~&' ,r>oF

(/L�~1°V*4'
h��4'

§~1/ML4'
�-(L/�
(>4'%)

(L/�
;1Le+k'

)Intercept(-6.5276172.3180065-2.8160477270.0048618444

Length1.4856550.68184462.1788756970.0293409037

Syntaxb_present15.8403944.54014803.4889597590.0004849041

Syntaxc_nominal-25.5189207308.5967095-0.0034916310.9972140875

Length:Syntaxb_present-3.5450451.0418110-3.4027719260.0006670594

Length:Syntaxc_nominal3.0924221044.08546280.0029618480.9976367908



الباب الأوّل
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	  �**@\% T�
a
% ²**S@ FQ :-Syntax q**Iob1"- ³"5**xh1" [%**n)Z" [E 9M a)** �c FP1" [{ a> a) FP***1" <**mIl^

 �,G ]**1" ، 9­"U**\�" :;5**c1 5**3 q**Io Tb1" N**W <**IPy;,�5@1" <** TI 9S aV �;
a
�" U**Q'M)1 <** aPIs

.É**o% (<** TI 915�5Z") ,**W 4,Ph)**+d ,**3Uy% Fr**mB

(Syntax E/�m4') �'V_M4' ÅXe-' bc <d <e DL)4' us (�ÆL-' Q'c�he4' ٢٥ ;%>�
Q1/W�~&' ,r>oF

(/L�~1°V*4'
h��4'

§~1/ML4'
�-(L/�
(>4'%)

(L/�
;1Le+k'

)Intercept(-4.22451381.6338685-2.58558980.009721255

Varietyb_72.67684761.94726141.37467300.169232857

Length0.45785890.35175111.30165580.193034059

Varietyb_7:Length-0.37322010.4403539-0.84754580.396690975

 ، [ 9Ò**+d" 9q** To aUZ" FAÓ**W Fq**@>Q (<** TI 915�5Z" ,**W) 4,Ph)**+" '**n\ :&,**h1"  ,_)¦)**+d"
. [°** 9@ �h 9�1" 9q** ToUZ" FAÓ**W (�2**1") 4,Ph)**+" '**n\ q**@>=#
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

Ïال�ام žèĘال
ǚ̡ǀɦة ال̫*ا°Ǚ̡�ɦǚة ʭĐſyا) ال ʭƘا ʭǙ ʭال� ʯžǙſz+

 : 9Â, T�1"# .;5**hM1"# r**PM1" EI@� :4 T#
a
N**W؛ "� T�1" É**\ [� 95** a> ?@1" ?{**> T)1" E**I@S)1 �,-5@**+% H** T0J FQ

 ،<** [I 9(=;, T)1" <** [= 95
a> ?@1" 9!,** a+" a; D'1" 8 �: a'**Q' a\ �** FV#% D� 95** a> ?@1" {**>)@1 . [ 9·,Ph)**+d" q** [@M)1" E**I@�

 É**\ <**P@w1" ;5**k~ A,**�)t" #% �,**6M^ #% :$,**=Ô :�%) ,** ¹=;"UOK [� 95** a> ?@1" {**> T)1" �**V# �5**OQ �pG
 <_**I¦01" #% ،<_**IK5 T61" <_**I¦01" :�%) <** [= 95

a> ?@1" <_**I¦01" 8 [� 95** a> ?@1" {**>)1" �**V# �5**OQ �% #% ،(N**W T�1"
 9<_**I¦01" 8 [� 95** a> ?@1" {**>)1" a�**V# �% [�**� d .(<** TI 91d ['1" <_**I¦01" #% ،<_** TI»Io Tb1" <_**I¦01" #% ،<**I7U T61"
 ، 9<**P@w@1 &"'()**+d" 9/2**-2K 8 [� 95** a> ?@1" ?{** a>)1" �**V# N**W Fq**h�% �** 9K,^,_I- <_**ÍIkK �**IB N**W
 <_ÍIk T)1"# $"'**\C"# v**Pg" �**IB N**W <** [= 95

a> ?@1" !,** â ,_ aI a01" ¨©**+pK a<** TI DP a3% F'**I\% ؛ e4,**B D�
a
% �**@\#

 .(<** [= 95
a> ?@1") 9!,** â ,_ aI a01" 9r** �@ 9\ 4,**mW 8 É**o�" a'**kg" F4,_**nK ]**1" a<1p**cZ" ,**k^5o ؛ 9<**Q,nh1"#

ل: القمم والقعور المبحث الَأوَّ
 �fU**M1" <** â [# a' FW 8 �** F@I@� N**OP FQ ,**P\ Ü 9³,** a6 �B ®j e{**O�K ij Fu**m)B" 4؛ T#

a
�" �**S0Z" "2**3 8

 9<**P@G 4,Ph)**+"# ،,kK,s,M)**�"# (<**PB;) <**P@G 94,Ph)**+" 8 U**| Tn1" F:U**O7 · ! aU**k~ .r**=UO1"
 r**=UO1" 9�fU**M1" 8 .,_** ¹I 9nWÔ ,**k1#�^ q**cB ، 9r**=UO1" �fU**M1" ;5**+ É**\ (١),kK,s,M)**�"# (/"2**\)
 Fu**@P\ . �< an**+ ٢٣ ª'**W �**@\ - ar T@** a+# �**I@\ ¶ �** T@�- e'**PSW D 9×**n1" �**@\ u**1�^ ،:;5**+ ١١٤

 ،(r**B;%)#  ،(,_**n)PB;)#  ،(<**PBU1")#  ،(�5**PBUK)#  ،(�**)PB;)#  ،(<**PB;)  :<**PB;  !,s,M)**�"  (١)
 ،(<**PBUZ")# ،(r**3,nPB;)# ،(r**BUQ)# ،(�**)PB;)# ،(r**OPBUQ)# ،(,**nPB;")# ،(r**B;)# ،(u**PB;)#
 ،(,**nPBUK)# ،(Ú**PBUK)# ،(,**PB;)# ،(�**PB;)# ،(,**nPB;")# ،(r**B;")# ،(,**PkPB;")# ،(rkPB{**+)#
 ،(/2**hQ)#  ،(/"2**\)  :(/"2**\)  !,s,M)**�"#  .(A,**PB;)#  ،(,**nPB;)#  ،(,**nPBUQ)#  ،(]**PB;)#
 ،(,**35-2hW)# ،(r**k-2hK)# ،(/ [2**\)# ،(r**k-2hW)# ،(�**-2hQ)# ،(�**-2\%)# ،(«**-2hW)# ،(r**O-2hQ)#
 ،(,_**n-2hQ)#  ،(«**-2hW)#  ،(,_**n- [2\)#  ،(r**k- a2\)#  ،(r**k-2hQ)#  ،(,**3,_n-2\)#  ،(rk-2hn**+)#
 ،(�**-"2\)# ،(/"2**h1)# ،(/"2**h-)# ،(/"2**h1")# ،(�_**n-2\%)# ،(«**-2hZ")# ،(/2**h^)# ،(/2**hK)#

 .(/"2**ho)#  ،(,**Pk-"2\)#  ،(r**O-"2h-)  ،(,_**n-"2h07%)#  ،(,**k-"2\)#
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ، e<n**+ [E FG 8 ,_** ¹InWÔ ,**k1#�^ 8 q**K" a Tb1,- u**1"5K e;5**+ ¨**Pt [E FG v**}## ،;5** ?c1" 9X**In6K �**@\
  "U()**+"  8  �"5**�  :"$p**-  Funh)**+"#  ،" �'**@mW  ٢٣  u**g5\  ]**1"  9!"'**@mZ"  F$'**\  �5**OI1
H**6@ FK#  ،:p** TI akZ"  !,** â ,_ aI a01"  aEw**�  (٦٣) E �w** Tx1"  D«**0 FQ  . e'**@mW  [E FG  N**W  «**)P@w1"  !";"U**OK 

9N**W�1"  É**\  9 ?{** a>)1"  v**-UW  8  (Peaks and troughs)  9;5**hM1"#  r**PM1"  <**^,t  8  °**3  ,**Po 
 !,**hI 9P �m T)1"  v**-UW  8#  ، D°** DJ a�"  {**�  ;"'**Ûd"  E_**I�PK  9 "U()**+d (Change over time)؛ 
 9N**W T�1" É**\ <**P@w1" $#;# Ñ,**M^ !,7,**cW E_**I�PK  "U()**+d (Neighbour clusters) 9:;#,**m)Z"
 ،(٦٥) E �w** Tx1" 8 ,**Po ±,_**) Tn1" !U**k~ .(٦٤) E �w** Tx1" 8 ,**Po 9<_** TI 9̀ , a6 �B 9C" (b**cO^d) !"#$% 8
 E_**I�PK# ،(%) 8 ,**Po ,** �W,\ ٢٣ ª'**W �**@\ (<**PB;) <**P@w1 D°** DJ a�" {**� ;"'**Ûd" E_**I�P)- �**1¬#
 9E_**I�P)- �**1¬# ،(٦٦) E �w** Tx1" 8 ,**Po r**y ،(/) 8 ,**Po 9N**W T�1" É**\ ,**3 9$#;# 9Ñ,**M^ !,7,**cW
 9!,7,**cW E_**I�PK# ،(%) 8 ,**Po ,** �W,\ ٢٣ ª'**W �**@\ (/"2**\) <**P@w1 D°** DJ a�" {**� ;"'**Ûd"

 .(/) 8 ,**Po ,**3 9$#;# Ñ,**M^
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

((L+~) (L*´ Q101./�
ID time Variable

1 1 0

2 2 0

3 3 0

4 4 0

5 5 0

6 6 0

7 7 1

8 8 17

9 9 8

10 10 17

11 11 29

12 12 7

13 13 10

14 14 10

15 15 8

16 16 1

17 17 8

18 18 13

19 19 7

20 20 1

21 21 5

22 22 1

23 23 6

(�'`Z) (L*´ Q101./�
ID time Variable

1 1 3

2 2 3

3 3 0

4 4 0

5 5 0

6 6 2

7 7 1

8 8 22

9 9 21

10 10 20

11 11 36

12 12 34

13 13 26

14 14 25

15 15 16

16 16 13

17 17 10

18 18 52

19 19 15

20 20 6

21 21 24

22 22 2

23 23 42

(/"2\)# (<PB;) !,^,_I- : ٦٣ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(NW�1" É\ {>)1") 8 ;5hM1"# rPM1" <kV"# : ٦٤ Ew�

(%)(/)

<=
;,I

hZ"
 !

,7"
UÛ

d" 
�5

Pm
Z <

7,c
Z"

�5
>@1

" {
>)Z

"

NW�1" NW�1"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(%)(/)

<=
;,I

hZ"
 !

,7"
UÛ

d" 
�5

Pm
Z <

7,c
Z"

�5
>@1

" {
>)Z

"

NW�1" NW�1"

r=UO1" �fUM1" ;5+ 8 NW�1" É\ (/"2\) 4,Ph)+" <mIl^ E_I�PK : ٦٦ Ew�

r**=UO1" 9�fU**M1" 8 N**W؟ 8  T�1" É**\ «**)P@w1" &"'()**+d ;5**hM1"# ar**PM1" U** [c�^ X**Io
 ، eE**=5� �#$ N**W Ø5**S@Z" ;" aU** �O [)1,- aE** [� FW '**s T� 95** a> ?@1" [{ a> a) FP***1" �p**- F²S@ FI**+ (٦٣) E �w** Tx1"
 !";" aU** �O [)1" &"'()**+,- #% ،<**IPy;,�51 er**Is ij ;" aU** �O [)1" E**=5� <_** TI 9̂ ,wWj E**=5S T)1,- '**6M F=#
 #%  �<** a7UJ)W  <**~5S@Z"  !";" aU** �O [)1"  r**Is  F�5**OK  ,**W'n\  E**=5S T)1"  F:'**`,7  FE** T� aP)K#  ، 9<_ [I 90** �c D¦1"
 ij U**| Tn1,-# . 9<**~5S@Z" !";" aU** �O [)1" 9<** T@ 9s ai ®j " �U**|^ ؛ 9E**=5S T)1" "2**3 E**�W ij �**) F¾ r**1# ، �<_** anQ,_0)W
 ، [E**s�" #% �**@\�" ;" aU** �O [)1" FE** D�P FK e<**JM^ TE FG �Ù**7 ؛ 9N**W�1" É**\ «**)P@w@1 D°** DJ a�" {**� ;"'**Ûd"
 !,**Qf 8 (/"2**\)# (<**PB;) a]**P@G T�

a
% ,**3"U^ ]**1" 9Ñ,**M Dn1" §2**3 4¯**t N**W �**15s N**OP FQ �2**1"#

 9!"5n** Tc1" 8 !$"$Ô" r**y ، 9$#;5**1" a<** a-;,M)W i# F�" 9< ah0**c1" !"5n** Tc1" 8 u**1�^ ]**1" ; a5** ?c1"
 <** TI 9M- 8 4#z**1" 8 (<**PB;) <**P@G $#;# %'**-# ،(/"2**\) <**P@w1 F$#;5**1" TU aM)**+"# ،u** a@K ]**1"
 '**s (<**PB;) <**P@G $#;5**1 <** TP 9s �**@\

a
% T�

a
% «** TI 9̂ ,_I01" «** TJ a�" 8 -,** ��Q%- F²**S@^# ،!"5n** Tc1"

 T�%# ،(٢٣ ***1" !"5n** Tc1" N**W ١١ ***1" <n** Tc1" E** D�PK ]**1") ، 9:U**mk1" E**0s <_**I^, T�1" <n** Tc1" 8 u**^,G
 ]**1") ، 9:U**mk1" E**0s <**�1, T�1"# <_**I^, T�1" <n** Tc1" 8 u**^,G '**s (/"2**\) <**P@G $#;5**1 <**Ps �**@\%
 N**W <**+$, Tc1"# <**cW,�" <n** Tc1" «**- r**y ،(٢٣ ***1" !"5n** Tc1" N**W ١٢ ***1"# ١١ ***1" <n** Tc1" E**�PK



الباب الأوّل

١٥٠

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 < TPM1" <**JMn- '6M F=# ،(٢٣ ***1" !"5n** Tc1" N**W ١٩ ***1"# ١٨ *1" <n**c1" «**- ,**W E** D�P FK ]**1") :U**mk1"
 E**I@� ±,_**)^ T�

a
% �** D@G "2**3 N**W ²**S@ F=# ، D°** DJ a�" {**� ;"'**Ûd"  ;,**t !U**k~ ]**1" <**JM ?n1" �**@K

 Ñ,**M^ "'**\ ،,**W ,** �\5^ �<**-;,M)W r**=UO1" �fU**M1" 8 N**W T�1" É**\ «**)P@w1" «**K,3 8 ;5**hM1"# r**PM1"
 .,**Pkn©- ,_ �I0**c^ <**K#,�)Z" r**PM1"

~رجُح الاستِعمَالِيّ انِي: التَّ المبحث الثَّ
 ،,kKd,Ph)**+" ;5JK #% ، 9!,** aP 9@ aw1" Â,**hW 9; ?5** aJK 9X**xo ij 9E**I@S T)1" N**W F�5** Tn1" "2**3 F­'**kQ
 �I**c»)1# .N**W�1" É**\ !,** aP 9@ aw1" v**W <** [I 9| �� T@1" !,**0B,6)Z" �**V;pK N**W %U**JQ �; ?5**JK 5**3#
 u**0B,6K '**s a<**P@w1" §2**3 �%# ،(½) °**3 a<**P@w1" �% ´b**�n1 �5؛**n1" "2**3 E**I@� <**M=U�
 9<**P@w1" §2**k1 [ 9·,Ph)**+d" q** ?@ aM T)1" aX**xo '**=U^# ،($)# ،( )# ،(/)# ،(%) !,** aP 9@ aw1" ,**khW
 "2**3 q** [@ aJ)=# ، 9N**W T�1" N**W ,** �̂ #Us #% ،,** �W"5\% #% ،«**W,\ E** D�P FK ،«**)JM^ «**- è#"U** FK e: T'** FW 8
 4 ?5**S)1"#  ،�,**JM^d"#  ،!,_**0 T�1"#  ،;5**k ?|1"  <**Q"'-  !d,**B  X**xO1  e!,**^,_I-  <**\5PmW  A,_**n-

.(½) v**W ($)# ( )# (/)# (%) <** [I 9| �� T@1" !,**0B,6)P@1

 :ÈÌ" 5S Tn1" �@\ ,P3# ؛ [ 9·,Ph)+d" �V;p T)1" EI@S)1 «)M=U� «- E [@SZ" T{ Fë

 .(٦٨ Ewx1"# ٦٧ Ewx1") �Ux»1" E D@ aSZ" �P DIM FQ ,W �@\ r`,M1" [° 9\ �5 Tn1" EI@S T)1" :$%&'

.(٧٠ Ewx1"# ٦٩ Ewx1") [ 9·Ì" E D@ aSZ" �P DIM FQ ,W �@\ r`,M1" [ DÒ aO1" EI@S T)1" : @A1 234'

 <**IB,^  N**W  (/"2**\)  <**P@G#  (<**PB;)  <**P@G  ij  U|nn**+ "�#i؛   <**M=U TJ@1  <0**c D¦1,-
 .(١¨**Q-١rQ) q**B,6K 9:2**7,^ �**@\ <** [I 9| �� T@1" ,**PkK,0B,6)W v**W ,**Pk1 [ 9·,Ph)**+d" �**V;p T)1"
 ،,**k F)Q"'-  u**|B5 F1  ]**1"  a�**@K  ij  ,**k F)� Tn�  r**y  ، 9N**W T�1"  É**\  !,**0B,6)Z"  �**@)1  Fu**Q T' a6 aK
 <**Q"'- Fr**k7 N**OP FQ .,**k F1 ?5 a� ²**B5 F1 ]**1"# ،,**k F\,JM^" ²**B5 F1 ]**1"# ،,**k FK,_0y a²**B5 F1 ]**1"#
 94 ?5**� N**\ "¬,**W N**O1 ،,_** ¹I 9nWÔ q** FB, a6 T)1" �,**JM^"# ،,_** ¹I 9nWÔ q** FB, a6 T)1" !,_**0y# ،,_** ¹I 9nWÔ q** FB, a6 T)1"
  U()**c F=# ،,_** ¹I 9nWÔ ªU**t% e<**P@G 9<**0B,6W ij q**B,6)Z" F4 ?5** a a� 5**3 :/"5**g" ؟q**B,6)Z"
 (2n-grams) 9v**-,_) T)1"   "U()**+"  r**y  ،45P**�  <**P`,s  8  <_**InhZ"  <**P@w1"  !,**0B,6)W  v**}5-
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ! aA,**V ]**1" !,** aP 9@ aw1" v**W 9<**0B,6)Z" �**@\ ­5**s51" r**y ،[١¨**Q-١rQ :q** FB, a6 T)1" :2**7,^]
.(/"2**\)# (<**PB;) 9<**P@G {**� N**W ,**khW

( 9<n Tc1" ij {xQ qB,6)Z" vW ers; EG) <n+ ٢٣

!,0B,6)P@1 [ 9·,Ph)+d" �V;p)1" EI@� :EI@S)1" �5^ .(<PB;) :<P@w1"

 ،(١٠) «�;» ،«A,**>)-"» ،(٩) «�**-;» ،«U**o¬» ،(٨) «N**`"�t» :!%'**- ]**1" !,**0B,6)Z"
.(١٧) «½,**n1"» ،(١٥) ««**Z,h@1» ،(١٢) «¶» ،(١١) «�**-;» ،«<h**+"#»

.H0JnQ r1 :u)»y ]1" !,0B,6)Z"

.(٩) «Uo¬» :uhJM^" ]1" !,0B,6)Z"

 (٩) ««**Z,h@1» ،(٢٠) (١٩) «A,**>)-"» ،(٢١) (١١) «N**`"�t» :u**1 T5 a� ]**1" !,**0B,6)Z"
.(١٨) (١٧) (١٥) (١١)

r=UO1" �fUM1" ;5+ 8 NW T�1" É\ (<PB;) !,0B,6K 4,Ph)+" <mIl^ E_I�PK : ٦٧ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

( 9<n Tc1" ij F{xQ qB,6)Z" vW ers; ?EG) <n+ ٢٣

!,0B,6)P@1 D·,Ph)+d" �V;p)1" EI@� :EI@S)1" �5^ .(/"2\) :<P@w1"

 ،«'Q'**�»  ،(٦)  «r**nkV»  ،«H**=U¡"»  ،(٢)  «Ñ5**+»  :!%'**-  ]**1"  !,**0B,6)Z"
 ،«:U**tÌ"» ،«'**@�"» ،«¶» ،(١٠) «�**-;» ،(٩) «r**I1%» ،(٨) «UM)**cW» ،«:U**O-»
 ،«;,**n1"» ،««**kW» ،«{h**c1"» ،(١١) «q**=Us» ،«²**I@�» ،«�5**k1"» ،«r**IMW»
 ،(١٣) «��**�"» ،«r**IP¡"» ،«r**I|\» ،(١٢) «r**IMW» ،«q**�"#» ،«r**ISg"»

 .(١٦) «&5P**c1"» ،«2**ÍW5Q» ،«r**k-;» ،(١٤) «�5**k1"»

 ،(١٨) (١٥) (١٣) (١٢) (٩) (٨) «'Q'**�» :[v**JMnW !,_**0y] u**)»y ]**1" !,**0B,6)Z"
 .H**0JnQ d :[E**6)W !,_**0y] .(١٨) (١٧) (١٦) (١٥) (١٤) (١١) (٩) «r**I1%»

.(٨) «UM)cW» ،(٨) «:UO-» ،(٢) «Ñ5+» :uhJM^" ]1" !,0B,6)Z"

 «'**@�"» ،(٢٣) (٢٢) (١٨) (١) «r**I|\» ،(١١) «q**=Us» :u**1 T5 a� ]**1" !,**0B,6)Z"
.(٢٣) (١٩) (١٠) «'Q'**�» ،(١٣) (٩)

r=UO1" �fUM1" ;5+ 8 NW T�1" É\ (/"2\) !,0B,6K 4,Ph)+" <mIl^ E_I�PK : ٦٨ Ew�

 A"U**Vj Â,** T�1" E**6�1" N**W 4 T#
a
�" �**S0Z" 8 ( [°** 9| �� T@1" q** FB, a6 T)1" !,w0**�) 8 U** To2_)n1

 �**@\ �** 9MI0JK N**W T'**- d �¬j ،(collocation parameters notation 9q** FB, a6 T)1" ¨**©Q,MW <**\5PmW)
 8 e<** Ts 9'- !,**VU(Z" 9�**0} E**V% N**W ؛ 9!,**0B,6)Z"# !,** aP 9@ aw1" «**- D·,Ph)**+d" 9�**V;p T)1" E**I@�

.:{**0O1" <** [= 95
a> ?@1" !, â [# a' FP***1" 8 !,**0B,6)Z" N**W eE**`,3 Ür**o ;5**k~ 4,**B

 Fq** T@J)I7 ؛ ? 9·Ì" E** [@SZ" �**P [IM FQ ,**W �**@\ '**P)hK ]**1" ،<_**I^, T�1" <**M=U TJ1" ai ®j <0**c D¦1,- ,**W%
 e$5**P\ [E FG �"5**n\# ، e:'**P\% a<h0**+ N** TP a� a) aK ،(٦٩) E �w** Tx1" 8 ,**Po ، e<**@wIkW !,**^,_I- $"'**\j a�**1¬
 < â [# a' FP***1" E**W,G 8 ,**3'B51 ,**3;"UOK r**y ،<**0B,6)Z" (Word) <**P@w1" r**y ،(.No) E**c@c Tl1" :5**3
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،(Expected collocate frequency) 9q**B,6 T)@1 v** Ts5)Z" ;" aU** �O [)1" r**y ،(Total no. in whole corpus)
 qB,6)@1 DÊ Tn1" ;"U**OK r**y ،(Observed collocate frequency) q**B,6 T)@1 Ø5** FS@Z" ;" aU** �O [)1" r**y
 &,**PKC# .(Mutual information value) 9<**1$,_0)Z" !,**W5@hZ" E**W,h FW <**PIs r**y ،(In no. of texts)
 �5**OQ �% T'**- d ،( ) H**S@Z" 8 9:;5**o2Z" $"5**o�" &"'()**+,- #% ،(b**cO^d) !"#$% 8 <**g,hZ"
 <** [I 9| �� T@1" !,**0B,6Z" F<**\5PmW ÜX** a@W [E FG 8# ، �: a'**Q' a\ e!,** T� a@W FN** TP a� a) a=# ،,** ��5>�W F'** T@ amZ"
 8# . e:$ T'** aSW e<_** TI 9nWÔ e: T'** FP 91 E**I@S T)1,- <_** TI 9nhW ªU**t F% e<**P@G �% #% ،(/"2**\) #% ،(<**PB;) 9<**P@w1
 F$'**\ �5**O aQ �**I@\# ، �«** a)P@w1" �**@)1 �<n**+ N=U**x\# �¯**�1 <_** TI 9nW�1" F: T'** F*Z" ?'**)PK ؛,**n3 ,**n1,�W
 �**V;p T)1" E**I@� <**^,t 8 X**@Z" E**IP� '**h- <**I1,)1" !"5**J�" כb** FK r**y ،,** ¹� a@W ٢٣ !,** T� a@Z"
 (b**cO^d)  !"#$%  8  (Change over time)  9N**W�1"  É**\  ?{**> T)1"  v**-UW  8  (UFA)  D 9·,Ph)**+d"

.(٧٠) E �w** Tx1" 8 ,**Po <_** TI 9̀ , a6 �B 9C"

 Mutual
information value

 In no. of
texts

 Expected collocate frequency
Observed collocate frequency

 Total no. in
whole corpus

WordNo.

6.0747110N`"�t1

6.0747220Uo¬2

6.0747330�-;3

.........................4

.........................5

.........................6

·,Ph)+d" �V;p)1" EI@� �knW &"'()+" !,^,_I- : ٦٩ Ew�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(NW�1" É\ {>)1") 8 UFA ·,Ph)+d" �V;p)1" EI@� <kV"# : ٧٠ Ew�

 ,**k 90
?@MK# ،,**k 9SV;pK# ، 9!,**0 FB, a6 T)1" <**�;,t  "U()**+" 8 �<_**n©)W �: T5**s D 9·Ì" 9/5@**+�" "2**k1

 ،,k1,Ph)**+" au**»y ]**1"# ،,k1,Ph)**+" %'**- ]**1" <**0B,6Z" �**IB N**W ، 9N**W T�1" É**\ D 9·,Ph)**+d"
 A,_**n- 8 &'()**c FK �<** T= 95s �<**g,hW °**3# ،,k1,Ph)**+" 4 [5**� ]**1"# ،,k1,Ph)**+" /,**� ]**1"#
؛  �̄ **=5� ,** �nWÔ 2**tpQ d �**nO1# ؛" �'**kV F2**tpQ !,** â ,_ aI a01" $"'**\j T�% ��**IS� ، 9<** [I 9(=;, T)1" r**V,hZ"
 T�% ,**n} ab7" 5**@7 ،�**IS� ¨**Oh1"# ،$"'**\C" N**WÔ [E**s !,**^,_I01" $"'**\j 8 '**kg" $"Ô ,**P@G �¬j
 É**\ < TI 91,Ph)**+d" !,**0 ?@M)1"# 9!,**S FV;p T)1" �**@\ F­5**s51" 5**3 Ü 9'**=;,K er**mhW A,_**n- N**W a­'**k1"
 ?$5**^ e<** TI 9(=;,K e<**JM^ [E FG �%# ،<**P@G a;,**I@W N** TP a� a) aK �<** TI 9(=;,K �<_** TI 9-U\ �<** â [# a' FW ,_**nQ'1# ،,** �̂ Us ١٤
 ij  ,)Sn**c7 ، e<n**+ <**`,W DE Fw**1 #% ، e!"5n**+ U**x\ DEw**1 ?'**)PK ,**kI@\ �A,_**n- <**�;,�" r**IP6K
 ،, �nWÔ F̧ U>)**cQ d �**1¬# ، 9<**`,P1" !"5n** Tc@1 �**M7 ,** ¹� a@W ١٤ #% ،U**x ah1" !"5n** Tc@1 ,** ¹�@W ١ ٤٠ 9$"'**\j
 ،(/,**)O1" X** [1YW <** a-UÄ §2**3) e'**B"# Ü�U**x- E**@SW N**W Uk**� �5**�� 8 ,**3 F$"'\j N**OP FQ �¬j
 r**`"5s N**W e:$#'**hW e�"5**y 8 ;Ì" 8 ,**3$"5op- #% 9:"$�" §2**k- F<**1Ì" §Uk| F)**+ ,**W ; T5**6)K �% a�**1#
 e<**JM^ 8 u**-,� E**3# ،,_** ¹I 9nWÔ u**)»y E**3# ،,_** ¹I 9nWÔ ;5**k ?|1" <**Q"'- N**W ,**kK,0B,6)W# 9!,** aP 9@ aw1"

. e<_**n TI ahW e<_** TI 9nWÔ eÑ,**M^ 8 #% e<**JM^ 8 u** a1 T5� E**3# ، e<_**nIhW e<_** TI 9nWÔ eÑ,**M^ 8 #% ، e<_** TI 9nWÔ
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

الِث: حوسبة المعجم المبحث الثَّ
 D 9�5**+,**¡" r**mhZ" F<**\,**n� :4 T#

a
W N***I)(@�**»؛ "� a1,mW 8 r***mhZ" F<***0+5*B ª aU*** FÄ

 q***=51" <1d$ !,***InM**K# ،(ontology) 9$5**V51" r@\ : 9Â, T�1"# ،(computational lexicography)
 .(web semantic technologies)

 ، e< TI 9O0**� vs"5W# e!,MI0JK 8 e<_** TI 9̂ #bO1j rV,hW  "U**tj# r**IP6K ij F4 T#
a
�" F4,**mZ" F­'**kQ

 F4,**mW F$ T'** aS)=# ، FH**@JnZ"# ½,**+�" 5**3# ، e<** T= 95
a> F1 e<** â [# a' FW �**@\ FA,_**n01"# Fr**IP6 T)1" F'**P)h=#

 <**hI0J- < â [# a' FP***1,7 ؛,** ¹I 9(=;,K �,G �Ù**7 ،r**mhZ" ´U**� '**Q'S)- ,**k F̂ ,WÔ# <** [= 95
a> ?@1" < â [# a' FP***1"

 . �:U**�,hW �5O)**+ 4,**¡" <**hI0J- < â [# a' FP***1,7 ؛" �U** 9�,hW �,G �j# ،(١) �<** TI 9(=;,K �5O)**+ 4,**¡"
 Ö**0 FQ �#U**xW D�� &5**I1" ,**^U6\ 8 , ¹I** 9+,+% !,**- '**s Þr**kW �;#$ !, â [# a' FP***1" !,**=5>1 �**3,nZ#
 8  �< TI** 9+,+%  �<** TI DP a3%  !,**W5@hZ"  r**@\  ;#'**1  T�%  ,**Po  ،,**kV"Utj#  9r**V,hZ"  <**\,n�  ´U**>1
 ، D 9·Ì" q**+,¡" ;#$ T�% ij (٢)/;,**K {**x©7 ،(e-lexicography) 9<** TI 9P as TU1" <** [I 9P amhZ" <**\,n D61"
 �<_**Í©- U**O)-" '**s ؛<** [= 95

a> ?@1" !, â [# a' FP***1" 8 �** TV5Z" {**�# �**V5Z" <**1Ì" r**@hK# ، 9A,**6BC" r**@\#
 �E**MB Tdj 5**3 ,**W ½,**+�" 8 r**mhZ" T�%# ،r**V,hZ" <**\,n� N**W ; D5**J FK �<** TI 9MI0JK# �<** TI 9@P\
 r**mhW EG# .H**@JnZ" �**I7 F�5**OK ]**1" <** [I 9P as TU1" !"#$�" ij D·,**¡" U**6h1" 8 F ,** a)¾# ، Þ 9È,**W5@hW
 ,** �nPsUW ,** �PmhW ?'h FI**+ <** TI 9o21" !,** aMI 90 �J T)1" 8 #% u**^b^C" 8 e<** [I 9P as a; e<** T6nW ij 45** F¾ Üú;#
؛ ��  [ 9Ò** as TU1" 4 [5**S)1" !"#$% �**@\ " �'**P)h FW #% digitalized , �̂ aU ��** ax FW ,** �PmhW T'**h FQ N**1# ،digitized

 �!"#$% °**3# ،(e-tools) 9<** [I 9P as TU1" !"#$�,**- /;,**K �I DP**cQ ,**W �**@\ " �'**P)hW N**OQ r**1 aH**@JnZ"
 E**�W ،<**hI0J1"# 9<** [I¡" 9<**=5>@1" 9!,**^ T#'Z" N**W <** [I 9P amhZ" <_** TI 9K,W5@hZ" :$,**7C" ´U**>1 Ö**0 FK
(Longman) F<**\5PmW# (Pearson) F<**\5PmW -,**kK,MI0JK �U** FÄ u**1"Ô,W#- ,**k)M T0� ]**1" 

:<**** TI 9****- aU****** ah1" <****>*@1 [
9'***=;,**** T)1" <***B#'***1" r****mhW 8 �****I@\ E****Ph FQ ,W �5****n1" "2***3 <****@*�W% N****W  (١) 

.(٢٠٢٢ ،U-5)o% ٢٤ $"$b+d" £=;,K) https://www.dohadictionary.org
)2( Tarp, S. )2011(. Lexicographical and Other e-Tools for Consultation Purporses: Towards the 

Individualziation of Needs Satisfaction. In P. A. Fuertes-Olivera & H. Bergenholtz )Eds.(, 
e-Lexicography: The Internet, Digital Initiatives and Lexicography, )pp. 5479-(. London, New 
York: Continuum.
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 av**s"# F̈ **Oh aK ]**1" <** T�,�"# <** TIPQ$,G�"# <** TW,h1" r**V,hZ" A,_**n- 8 9:{**t�" : 9U**xh1" 9&"5**\�" 8
 .� [5**n)Z" D�5**> ?@1" 94,Ph)**+d"

 <O0**� $, D�" !,_**InMK# 9!"#$% �**@\ '** 9P)hI7 ؛(�**K,_InMK# ·d'**1" q**=51") : 9Â,** T�1" 4,**mZ" ,**W%
 ،(١)(W3C) :,**k1 v`,**x1" ;,**6)td,- ­U**h FK# ،(World Wide Web Consortium) <** TI 9Z,h1" q**=51"
 e!,^,_I- '**\"5s r**IP6K# ، 9!"$U**�Z" A,_**n01 e!,**^,_I- '\"5s A,**x^j N**W $,**�d" "2**3 !,_**InMK N** [OP FK#
 9$,**�d" "2**3 F<**\5PmW E**PhK# ، e<_ TI-5**+,B e<_** TI^,_I- EG,**I3# e< TIW¯h)**+" eã**I6- 9!"$U**�Z" �**@)1
 Ö**0 FK ، e:$ T'**SW e<_ TI 9-5**+,B ã**I� 4¯**t N**W ،q**=51" 8 <** [I 9P amhZ" 9!"$U**�Z" ;$,**6W A,_**n- �**@\
 <**>I6- Ö**0 FQ �2**1" (DICT) r**mhZ" <_**I¦- 45**o5K#U- E**�W ،<** [I 9P amhZ" !,** aP 9@ aw1" ;$,**6W ,**kI@\
 9;$,**6Z"  X**�#  ;,**�j  E**�W#  ،(Extensible Markup Language XML)  9<h**+5Z"  À**Wb1"  <**>1
 �**W' FQ r**y ، 9<** [I 9P amhZ" !,** â ,_ aI a01" 9X**�51 &'()**c FQ �2**1" (Resource Description Framework)
 .(Lexical Markup Framework) [ 9Ò** amhZ" À**Wb1" a;,**�j TÅ** ac FQ �2**1" D�U**|n1" D 9Ó**knZ" ;,**�C" v**W
 D�$5**V51" r**mhZ" �5**PI1 :***- ­U**h FQ ,**W !,**^,_I01" <-,S**+# ·d'**1" q**=51" ;$,**6W !"#$% N**W#
 r**V,hW A,_**n- ­'**k- ؛q**=51" 9!"$U**�W 9< a0** a+ �5 aB �**@\ FE**PhQ � ¬5**P^ 5**3# ،(OntoLex Lemon)
 :«) TI**+,+% �«** a)I¦ 9- N**W F� T5** aO a) aK ]**1" <** TI 9P amhZ" !d,**t$C" N**W �<**@wI3 FN** TP a� a) a=# ،<** TI 9V5 F15 FJ^ F%
 DEw**- F<**M@h)Z" F!,**P@w1" ,**kI7 �**-U FK ar**I3,�W <_**I¦-# ،<** TI1d'1" F!,w0**x1" ,**k1 Ö**0 FK e!"$U**�W <_**I¦-

.(٢): a'** 9B �**@\ e&5**k�W

5**3#  ،u**=Ô{-  <**hW,V  N**W  (<_** TI 9- aU ah1"  ,**IV515J^�")  �#U**xW  <_** TI 9- aU ah1"  <**>@1  �5**n1"  "2**3  <**@�W%  N**W  (١) 
 :<**I1d'1"  !,**s¯h1"#  Â,**hZ"  q**cB  ,**kI7  !,** aP 9@ aw1"  u**�n�#  ،<_** TI 9- aU ah1"  !,** aP 9@ aw1"  <O0**x1  �#U**xW

 .(٢٠٢٢  ،U**-5)o%  ٢٤  $"$b**+d"  £**=;,K)  https://ontology.birzeit.edu

)2( Bosque-Gil, J., et al. )2019(. The OntoLex Lemon Lexicography Module. 



الباب الثاني
ة(١) صُوِ� والبَيَانَات العَرَبِيَّ تنقي� النُّ
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.www.kaggle.com/datasets/sultanalmujaiwel/quran-mining
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مهيد التَّ
 <($$ =](^ =: =,-"_ u1$$ C2 vi-" l$$:IiG 5<($$'8(MU 4 a9 Q:$$ 5'('T =s$$:/(w@ C#$$:eM&-" Xx8_R$$ Qy-" K$$U
 ($$Mj_ .(`"8_T) 6"7T 4 9$$h =U#@" 59$$>(?@" 5<"_7T z$$JY 5{1$$m1-" B$$,m 9$$\ vJ- 59$$ Q:-;" 9$$>(?@"_
 |$$o(,-" C67($$3d 1$$/ 6"7}" ~.$$/ 5<($$I:,FG �R$$� K$$U C{#$$e-(3 ؛ 5+($$&L-" 9$$U#IU 4 (iwJ$$'T
 5<(^$$:iIG E$$3_ ،�$$ 5& =>(? CU_ X 5� =R$$ =?-" A�$$ Qi-" B$$:J� 4 a6#$$:wU a<"_7T K$$U �$$) <�($$&U" ($$M) Ax 51$$ =\ vJ-"

 . X�$$ 5Y( =i 5F ���" �( =D Q.$$-"

 5<(^$$ =:iI 5G !"#%&$$'" z$$JY =9$$'8(M@" Q�T 1$$/_ ،0 Q_}" K$$Y �9$$:M/T vB$$IN � R$$tb �{#$$/ כ($$i/_
 4 Xx 51$$ =\ vJ-" |$$o(,J- ($$ �]1Y ($$eiU CB?h&$$' ؛ a9$$hUR) �_7 9$$>(?@"_ B$$:JP Q&-" 4 5<"_7}" ~.$$/
 p[8($$r@" 4 ($$eG(I:,FG p$$U 5V$$-�&-" 4_ ،9$$ X: 5?: 5, QF-" 9^$$ Q:) =R =?-" 9$$\ vJ-" 59$$>(?U 5�$$ C' CT s$$e3

 .9^$$ Q:i �I A&-"-9 Q[1 =\ vJ-"

 5!1$$J?-" 4 u1$$ C2 vi-" B$$:JP&) �$$M&e@" cd_ �$$ X[ 51
=\ vJ-" cd ��$$ QS =1 CU =+($$&L-" ".$$/ �T ($$M)_

 u1$$ C2 vi-"  l$$:Ii&-  �$$:3  9$$hU#@"  �$$ 5G(^,&LM)  (`"8_T)  �$$U(]�3 ؛  59$$ X: 5Y( =M 5& �S�"_  9^ X: 5]($$ =f �] 5�"
 4 R$$ Q31 =& =N ($$U X�) Ck$$'_.(١)�G".) ($$ �M�(m ($$ �hU(]R) �$$]1j ؛ �9$$ Q:h =U �R =) �9$$3R?U Cl$$ QJ =F&N � <($$ =](^ =: =,-"_
 E$$:,F&-() 0_(^ig C&$$' Z$$-" C<"_7}" �$$/_ ،0 Q_

=
}" B$$2w-" 4 a9$$ Q: 5J:J� a<"_7T K$$U 6"7}" ~.$$/

 5�$$?,- a<"_7T K$$U ($$e:3 CR$$ Q31 =& =N � ($$U ($$UT .�$$U(�"_ p$$)" QR-"_ |$$-(�-"_ �($$�-" 5B$$2w-" 4
4 ($$/7"1jk) =H8($$I-" C<7_� #$$m_ ،(�1$$�N(,-") 9$$hU�-" 9$$\- !"#%&$$'" l$$ QJF&&3 ؛<($$ = =>( =?@" 

.(_) EPJ@"_ (7) EPJ@"

 <"_7T 4 +($$,-" ".$$/ 4 Rj. C&$$' Z$$-" )data mining( 5<($$ =](^ =: =,-" l$$:IiG_ )text mining(  u1$$ C2 vi-" l$$:IiG <"_7}  (١)
 l$$:IiG 7"1$$jT :�$$F)"R-" K$$N./ cd C�1$$SR-" (eU"#%&$$'" 4 Cl$$�RN K$$MJ3 ،�1$$�N(,-" 4 7"1$$jT C<($$wJU ؛(`"8_T)
.https://orange3-text.readthedocs.io/en/latest :K$$U ،٢٠٢٢ ،R$$)1&jT ٢٤ 7"7 $$'�" ¡[8(G .)Scripting( u1$$ C2 vi-" 

:KU ،٢٠٢٢ ،R)1&jT ٢٤ 7"7 '�" ¡[8(G .<( =](^ =: =,-" l:IiG 7"1jT
 https://orange3.readthedocs.io/projects/orange-data-mining-library/en/latest/_modules/index.html.
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5u1$$$$ C2 vi-" l$$$:$Ii$G �$$/_ 9(١)؛$$\J-" <($$$$:iI$G ¢(F$$$] �$$$3 <�($$$h$U 9$$$$£¤$£ K$$Y Cp$$$$Mf$] 
 9$$$$\$J-" 9h$$$-($$?U_ ،(computational linguistics) 9 Q:$$$$ 5)1$'($$$¥" <( X[ 51$$$ =\ vJ-"_ ،(text mining)

 .(natural language processing)  59 X: 5?$$$: 5, QF-"

 ¦"R%&$$'"_ ،l$$[1-" 5§$$rj_ ،9$$ X[ 51
=\ vJ-" 5<($$ =](^ =: =,-" 5p$$MS z$$JY u1$$ C2 vi-" Cl$$:IiG C#$$M&?N

 v#$$? C[_ .9$$ X: 5?: 5, QF-" 59$$\J-" 9$$>(?U_ ،<"#^i&$$f@" 5V$$:i2G_ ،<($$U1J?@" ¦"R%&$$'"_ ،s$$:/(w@"
 ¦"R%&$$'"_ ،($$e 5w:i2G_ ،9$$ X[ 51

=\ vJ-" <($$ =](^ =: =,-" p$$M> 9$$ Q:- Q_}" B$$o"R@" K$$U u1$$ C2 vi-" Cl$$:IiG
 a<($$>(?@ ($$/7"#Yd_ ، a9$$Io� a9$$ QMeU 4 ($$e:3 ($$M̈eU �$$©- ($$U 7(?,&$$'"_ ،($$eiU 5<($$U1J?@"

 .9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U_ 9$$ X: 5I: 5, �F Q&-" 9^ Q: 5)1$$'(¥" <($$ X[ 51
=\ vJ-" 0($$hU 4 a67#$$?&U

 9,$$'1o_ <($$ X[ 51
=\ vJ-" �$$) <($$�(2&t�" =B$$t"#& CU �¤$$Io 9^ Q: 5)1$$ C'( =¥" <($$ X[ 51

=\ vJ-" v#$$? C[_
 E$$ QJ?&N ($$U ABq$$) s$$&e[_ ،87"כ�" s$$JY_ 9$$ Q:I:,F Q&-" <($$:ª([R-"_ X�$$ 5Y( =i 5F ���" �( =D Q.$$-"_ 9$$\J-"
 s$$fIi[_ ،9$$ X[ 51

=\ vJ-" 9J«$$'¬- 9^ Q:)1$$'(¥" B$$[_(i@" B$$y3T 9$$'"87_ ،9$$\J- 9^ Q: 5)1$$'(¥" 9$$S.Mi-()
؛  AxR$$­i-" l$$](>" 4_ ، 59$$ X: 5I: 5, �F Q&-" 9^ Q: 5)1$$ C'( =¥" <($$ X[ 51

=\ vJ-"_ ، 59$$[R­ Qi-" 9^ Q: 5)1$$ C'( =¥" <($$ X[ 51
=\ vJ-" cd

 X�$$ 5I: 5, �F Q&-" l$$](>" ($$UT ، 59$$-�#-"_ 1$$P Qi-" s$$e3 K$$U E$$ XM? CG Z$$-" 9$$U8(2-" <($$[R­ Qi-() s$$&e CN
 !"#%&$$'() 8 X1$$FG s$$£ ،9^$$ Q: 5�( =2 �o 5�" �$$/(i@" 5!"#%&$$'() T#$$) x.$$-" 9$$-;" s$$J?&) �E$$J?&U 1$$e3
 9$$>(?U �$$f� 4 !٢٠١٥ !($$Y .$$iU A7($$>" E$$:,F&-" X̄ $$o .$$tkG <T#$$) Z$$-" 9^$$ Q: 5,2?-" <(q,$$r-"
 s$$e3 �"7T �$$f� 4 9$$ X: 5I: 5, �F Q&-" 9^ Q: 5)1$$ C'( =¥" <($$ X[ 51

=\ vJ-" Cu($$2&t" vl$$2[_ .9$$ X: 5?: 5, QF-" 9$$\J-"
 ،!¤q$$-" !($$fmT 5!1$$ C' C_ ¦°($$Mi-_ ،( X±$$h?@" B$$�}" cd ($$/ X78) <($$ =M 5J =q-" s$$ Ah =? CU ¦°($$Mi- 9$$-;"

)1( Miner, G., Elder, J., Fast, A., Hill, Th., Nisbet, R., & Delen, D. )2012(. Practical Text Mining and Statistical 
Analysis for non-Structed Text Data Applications. Elsevier, pp. 3-28. 

 6R$$rY p,$$' ²$$fU z$$JY �(^$$i) ،" �R$$2&%U ($$ �P:ª1G ³(^$$,G8�" Bq$$� Cn$$Pª_T #$$m_ ،R$$t;() §$$,GRU 0($$hU BD
 :781w$$fjT B$$:-7 4 a681$$r´U a9$$'"87

 Mitkov, R. )ed.(, )2022(. The Oxford Handbook of Computational Linguistics. Oxford University 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،9$$ Q: 5-;" 9$$MS Q -" ¦°($$Mi-_ ،<($$MJqJ- <��#$$-" 9L,$$� ¦°($$Mi-_ ،9$$ X[ 51 �P Qi-" <¤$$ XJ =P@" ¦°($$Mi-_
 .9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U <($$I:,FG 8 X1$$FG z$$JY <(^i:$$fP Q&-" ~.$$/ <#Y($$'_

 .9$$ X: 5I: 5, �F Q&-" 9^ Q: 5)1$$ C'( =¥" <($$[1\ vJ-" �$$ Cfw] 1$$e3 ،9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U 0($$hU ($$ QUT
 ،(9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U)_ ،(9$$ X: 5I: 5, �F Q&-" 9^ Q: 5)1$$ C'( =¥" <($$ X[ 51

=\ vJ-") <($$PJF2U BM?&$$f CG_
 cd 0(M?&$$'�" C{¤$$&t" 71$$?[_ ، a#$$o"_ a!1$$ew@ (language technologies 9$$\J-" <(^$$:iIG)_
 9^ Q: 5)1$$ C'( =¥" <($$ X[ 51

=\ vJ-") ²$$JF2U �1JM?&$$fN �1$$:MN7(D}(3 ،9 Q:$$ 5f Q'W@" 9$$ Q: 5? 5SR@" 59$$ Q[1e 5S
 ،(9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U) ²$$JF2U �1JM?&$$fN �_81$$F@"_ �1$$hU�@"_ ،(9$$ X: 5I: 5, �F Q&-"

 .(9$$\J-" <(^$$:iIG) ²$$JF2U BM?&$$fG 9:$$'(: Af-" <($$f Q'W@"_ <($$U1L¥"_

 �0($$hU 1$$/_ ،�$$ 5G(I:,FG 5� v1$$ =ig) ($$ �Y A1 =i& CU ��($$hU 9$$ X: 5?: 5, QF-" 9$$\J-" 59$$>(?U C0($$hU C�$$&? CN
 . 59 Q[ 5R$$rµ-" 9$$\J-" 9$$M­]} 9$$-;" 5s$$ vJ =?G �"7T �$$f� 4 AR 5M&$$f@" (praxis) 5l$$[Rh Q&-" z$$JY C!1$$IN
 6¶$$t}" 9$$]_;" 4 �$$:-d n$$J�_ ($$MY_ ، 59$$ X: 5?: 5, QF-" 59$$\J-" 9$$>(?U 59$$N"#) K$$Y 9$$P@ !# Xmk$$'
 ،($$ew:i2G_ ،9$$\J-" 9$$>(?U z$$JY CB$$M?G ¦°($$M] �(^$$i) 4 X�$$h =U � =�@"_ K$$[8 A1 =F@" <($$SR%U K$$U

  .($$/ 5#:-1G_ ،($$e 5Me3_

 ،(Alan Turing) `81$$:G K$$-b 5¶w$$r Qg-" 5s$$ 5-( =Y K$$U 9$$ X: 5?: 5, QF-" 59$$\J-" 9$$>(?U C6R$$L3 <T#$$)
 n$$](D �d ($$U 6R$$L3 z$$JY K$$/�:- ،!١٩ ٤١ !($$Y 4 5¶$$Lw Q&J- ($$e) �9$$ Q�(t �9$$I[R¸ 9$$-¹- #$$S_T ($$U#iY
 ¶Lw Q&-" 9$$f©mT s$$e3 zJY 9$$-;" #Y($$f CG Z-" ¯$$U -" C¦°($$M] <8 X1$$FG .�($$f]�" B$$�U R$$ XLwG 9$$-;"
 K$$U a9$$I:MY a9$$JoRU cd K[R$$r?-"_ x7($$¥" �R$$I-" 5p$$JFU 4 n$$J�__ ، 5�($$f]�" #$$iY A�$$ 5IFi@"
 9$$£¤£ z$$JY 9$$ X: 5?: 5, QF-" 9$$\J-" C9$$>(?U n$$U(m .n$$Me3 ($$M- ($$/ 5#:-1G_ ،($$e 5&>(?U_ ، 59$$-;" s$$e3
 s$$ XJ?G : 5�($$ Q�-"_ .(rule-based method) 5#$$Y"1I-" s$$ vJ?G :0 Q_

=
}" �$$ei@" ؛(^$$:̈ 5iU� 9$$ =?)(^&&U �$$/(iU

 .(deep learning) E$$:M?-" s$$ XJ?&-" :|$$ 5-( Q�-"_ .(machine learning) 59$$-;"

 59$$-;" s$$:J?&- º$$, CG Z$$-" ، 5#$$Y"1I-" K$$U a9$$ Q: 5?Fm a<"7 X#$$PU z$$JY #$$Y"1I-" 5s$$ vJ =?G �$$eiU !($$m
 K$$[»%&-() !($$­i-" !1$$I:3 ،(then �°d ،if �d) 9 Q: 5̧ R$$ Qr-" <"¶$$,? Q&-" K$$U 9$$JMS K$$ QM =y =& =G_ ،($$e:JY
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 5B$$:JP Q&-" ³_R$$� �1$$j ؛ A 54R$$2-" B$$ AJP@" z$$JY �¤$$�U �$$ei@" ".$$/ E$$ A, Ç _ ،($$e:JY �(^$$i) E$$:,F Q&-"_
 . �67_#$$PU 5#$$:-1 Q&-"_

 ،(probabilistic) 59$$:-(M&o�" z$$JY !($$m x.$$-" 9$$-;" s$$ vJ =?G cd #$$Y"1I-" z$$JY s$$ XJ?&-" Q¶$$\G
 K$$U ��#$$) a9^$$ X: 5�( =2 �o ¼d #$$Y"1m z$$JY C#$$M&?G <8($$� #$$m 9$$ QN 5#:JI&-" ($$eS°(M]_ 9$$-;" s$$ vJ?G 9$$M­]k3
 :½;" 1$$P Qi-" z$$JY �$$/_ ،(١)9$$-;" s$$ XJ?G �"1$$]T �$$) �9 X:$$ 5'('T �<($$m_R3 כ($$i/_ ،9$$ X:M&¥" #$$Y"1I-"

	 '()*+ ,-./ 0.1/ 2*34
 ،9$$&P,-" 9^$$ Q: 5�( =2 �o 5�" <�($$M&o�" s$$JY 4 K[R$$r?-" �R$$I-" <(^ Q:´:$$fMt 4 �1$$i-" ".$$/ T#$$)
 ،($$e:3 +R$$I-" 5³($$I] s$$::IG_ ، 5<($$ =](^ =: =,-" 4 ³($$M]}" K$$Y 5|$$P,-" z$$JY ($$i/ s$$ vJ? Q&-" !1$$I[_
 s$$­?U .(array or matrix) 9$$31w2@" _T �(?$$ vr-() {R$$?N x.$$-" ، 5<($$eh Q&@" 5�($$y3 +($$fo_
 B$$S1S |$$P,-" כ AR$$P CU �" $$m(3 ،s$$ vJ? Q&-" K$$U 5�1$$ Xi-" ".$$/ z$$JY CB$$M?G =!1$$:-" <($$ Q: 5U�8"1�"
 ¢1$$fG 9$$2iU �" $$m" _T ،¾R$$tT 1$$N#:3 p$$¸(I@ +1$$:G1:-" 9$$2iU �" $$m" _T ، a9^$$ Q: 5�¿ a<($$MJq-
 À$$JG 4 !#%&$$f@" 1כJ$$' ³($$M]T 5V$$rL- 9$$h:g] �d 1$$/ ($$U ؛ a9^$$i Q: =?U a{($$i�} �_ $$L-d
 �"1$$]T K$$U �$$Y1] �R$$� 0¤$$t K$$U <($$eh Q&@"_ ³($$I Xi-"_ ³($$M]}" C9$$FI] ²y Q&&$$'_ ، 5p$$m"1@"

 .�$$ QS =1@" ¶$$� s$$ vJ? Q&-"_ ،�$$ QS1@" s$$ vJ? Q&-" :($$M/_ 9؛$$\J-() E$$ QJ?&N ($$M:3 9$$-;" s$$ vJ?G

 p$$:FIG z$$JY vxR$$rµ-" B$$ XJ =P@" B$$M?N ؛ �¤$$�M3 ،<($$)(S�() C9$$-;" 7 Q_»$$ CG ؛�$$ QS1@" s$$J?&-" 4
 ،9$$J�U}" ~.$$/ K$$U 9$$-;" s$$ QJ?&G s$$£ ،($$e:3 !¤q$$-" !($$fmT V$$:i2G s$$£ ، A�$$ Qi-" 4 <($$ =M 5J =q-"
 cd �$$ QS1@" 59$$-;" s$$ vJ =?G Cs$$fIiN .($$ =e 5Me3 C�"7T ($$e) s$$ X:I C:- ($$/ =RG s$$- <($$](^:) z$$JY �$$& CÁ s$$£
 B$$?3_ s$$'" :B$$�U) <($$«3 (features) C<(M$$ Af-" �1$$LG V$$:i2 Q&-" 4_ ، 58"#$$Â�"_ V$$:i2 Q&-"
 _T 9$$ Q:I:I¥" <"8" =R$$ �L X&-" B$$�U) ($$ �U(m8T <(M$$ Af-" �1$$L&3 8"#$$Â�" 4 ($$UT ،(¡$$-d 6"7T_ ¶$$Mª_

.(9^ Q:,$$f´-" <"8"R$$L&-"

 X�$$ 5Y( =i 5F ���" �( =D Q.$$-" cd B$$t#U .(٢٠ ٢٠) .#$$MPU ،²$$J¥ :cd 671$$?-" ($$eG(:U�8"1t_ s$$J?&-" �"1$$]T B$$:�(w&-  (١)
 6R$$2&%U +($$&L-" ".$$/ 4 <(o_R$$r-" .c_}" 9$$?,F-" ،6#$$P&@" 9$$LJM@" ،+1$$'(o 9$$:MN7(DT .9$$-;" s$$J?G_

.9$$U1ewU_ 6�_R$$IU_ 9F$$fµU_
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

" K[R$$r?-" �R$$I-" K$$U <(^:´:?$$fg-" 9$$N(e] 4؛  �R$$ Atk&U �($$S x.$$-" �$$ QS1@" 5¶$$� 5s$$ vJ? Q&-" 4
 ( �[R$$r) (eG(M$$'_ ($$e2�(2t CV$$:i2G Cl$$?2N a9$$M%ª a<($$](^:) p$$U B$$U(?&-" C9$$S(o n$$Y7
 5s vJ? Q&-" K$$U �1$$i-" ".$$/ 4 s$$e@"_ .($$e- a9$$�(t ¦°($$M] �(^$$i) cd 9^$$:iU»-"_ 9[R$$rµ-" 9$$wJq-" l,$$f)
 9$$:o(i-" K$$U a9$$ Q: 5IFiU a9$$\:2) �9$$Jq:eU_ ،B$$m}" z$$JY �9$$M­iU a<($$](^:) 9$$-;" �$$F? C] �T 1$$/
 B$$:JI&) _T ،(clustering) 5p$$: 5M �h Q&-() -B$$y3}" �$$S1-" z$$JY- ($$e 5&>(?U z$$JY B$$M?&- ،9 Q:Jq$$r-"
 5§$$)R-" #$$Y"1m s$$J?&) _T ،(generalization) s$$:M?&-() _T ،(dimensionality reduction) 57($$?)}"
 ،u1$$ C2 vi-" K$$U <($$Y1ª1@" ¦"R%&$$'" : 50($$�@" B^:,$$' z$$JY .$$t .(association rule learning)
 5s$$:­i Q&-" 0(q$$�T K$$U_ ، a6#$$:S a9$$h:g] 5E$$:I� z$$JY �$$? CN as$$:­iG cd u1$$ C2 vi-" ~.$$/ C¦($$&� �°d
 �¤$$�U v�$$ Qi-" �(D 1$$J3 ،($$e 5&iU�T l$$fo _T ($$e 5G�(hU l$$fo u1$$ C2 vi-" p$$[�1G _T 8(^$$:&t" �¤$$�U
 ²$$:ª1&- 9$$wJ&%@" ($$eG�(hU B$$ A2w] �T As$$ 5e@" K$$M3 ؛ 5u1$$ C2 vi-" K$$U 5{�;" <($$«U K$$ QM =y =& =N
 x.$$-" 5¢(:$$f-" E$$3_ _T ،+($$ X& CL-" E$$3_ _T ، 5K$$U Q»-" E$$3_ ($$e?[�1G =9$$�(:� #$$:?] �T _T ، Ã�$$ =] XB CD
 ÄPJi$$' ،9$$ Q: A2 Qi-" <($$ =](^ =: =,-" 671$$S l$$f¿_ .s$$:­i&-" ÅR$$� E$$:IP&- 5�$$:JY 7($$M&Y�" (^$$iiLM CN
 ،<($$Y1ª1@" #$$N#� K$$U 671$$>" ~.$$/ ($$ei XLM CG_ ،¾»$$\U _° 5<($$Y1ª1MJ- 9$$-;" =¦"R%&$$'" Q�T
 <( =M 5J =q-" 5#$$N#� z$$JY s$$£ ،�1$$ª1U XB CD z$$JY �(^$$i) 5<"#^i&$$f@" _T u1$$ C2 vi-" B$$23 z$$JY B$$M?&3

 .(|$$-(�-" B$$2w-") ؟À$$-.) !1$$IG �T ($$e- V$$:L3 . a�1$$ª1U ABq$$) 9$$m¤?-" <"°

	 6 78 93:/ 2*3 ,-./
$$1J$$f-"_ §:P@" s$$ew) ($$eG"° »$$[»?G z$$JY +8#^$$&&3 ،(e$$fwi) CRכ،  AL =wG 9$$-;" כR$$G z$$JY C!1$$IN
 ،67($$:I-" 9^$$ Q: 5G"° 5<"8(:$$ Qf-" 4 9U#%&$$f@" 9$$ Q: 5JM?-" <($$ =I: 5, �F Q&-" 4 s$$ vJ?&-" K$$U �1$$i-" ".$$/ #$$Ç_
 �(^$$i) 4 ($$ �yNT_ ، A 5È($$M-" 0_"#$$ Q&-" 9$$&MGT 4_ ، 5+($$?-}" 4_ ،<($$:ª8}" V$$:­iG <($$G1)_8 4_
 8($$:?U z$$JY s$$J? Q&-" ".$$/ C#$$M&?[_ ،�$$�(Ii-"_ A7R$$-"_ 0(h$$ Af-" z$$JY !1$$IN Ãx 5R?$$� aE$$:,FG
 QB$$m ($$MJD_ ،6k$$3(q@" n$$?wG8" s$$ vJ?&-" K$$ Qf� ($$MJq3 ،(penalty) 59$$)1I?-" _T ،(award) 56k$$3(q@"

 .9$$)1I?-" n$$?wG8" s$$ vJ?&-"



الباب الثاني

١٦٤

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

	 <)=3./ 2 >*3-./? 0@ ,) ABC3./ DEFB ,G./
 <"°  9$$ X: 5Y( =i 5F ���"  9^$$ Q: 5,2?-"  ($$N¤�"  K$$U  �9$$Y1MhU  C9^$$ Q:,2?-"  C<(q,$$r-"  K$$ QM =y =& =G
 s$$£ ،�$$M XJ?G #$$[RG ($$U <(M$$'_ R$$�(iY s$$e3 z$$JY (B$$t#-") c_}" 9$$I,F-" B$$M?G_ ،<($$I,F-"
 9I, QF-" cd CB$$I&´G s£ ،9$$ X: 5M =m =8 a�"�_T cd =R$$�(i?-" À$$JG 0 X1$$� Z$$-" ،(9$$ Q:w�" 9$$I,F-") cd B$$I&´G
 ،(layers) 5<($$I,F-" 7#$$Y �$$U�@" 7 X#$$ CÉ .�$$M vJ?G s$$G ($$U =9$$N(e] v#$$?G Z$$-" ،(¦R$$�") 6¶$$t}"
 a9 Q: 5L,$$� K$$Y �68($$,Y 1$$e3 E$$:M?-" s$$ vJ?&-" ($$UT ،s$$ vJ =?&-" 9$$N"#) K$$U (neurons) 5<($$]1,2?-" 7#$$Y_
 ¦°(M] �$$w3 ،(١)9^$$:,2?-" <(q,$$ Qr-" K$$U �6#$$N#Y a<(^$$:´) K$$ QM =y =& =[_ ،¾�$$ Cj a9$$ Q: 5Y(iF�" a9^$$:,2Y

. �9$$ Q: 5M XJ?G �9$$w:Ê_ a9L,$$� ABq$$-_ ،E$$:M?-" s$$J? Q&-" 9L,$$� 9^$$:´) 7 X#$$ C�؛  5E$$:M?-" s$$J?&-"

 4 ($$e]"�_T CVY(y&&$$f3 ؛ 5B$$t Q#-" 9$$I,¸ 4 <¤$$t#@" K$$U {�;" C<($$«U כ($$i/ �(D "°d
 x1&P&$$' B$$t7 59$$I,¸ vBq$$3 ، 5+R$$ Qy-" 5<($$:JMY 9$$h:g] ؛"#̈$$S a6¶$$,j a!($$m8k) 9$$ Q:w�" 9$$I,F-"
 ، a#$$o"_ X¶$$ =\ =& CU p$$U �1$$,2Y XB CD BU(?&:$$' 9$$ Q:w�" 9$$I,F-" 4_ ،x1, x2, x3.... <" = X¶$$ =\ =& CU z$$JY
 ��1$$-" z$$JY x1 +R$$ª 9$$h:g] ، �6¶$$,j �9$$M:m a X¶$$ =\ =& CU ABq$$- 4 XR$$?&-" B$$U(? Q&-" ".$$/ K$$U �$$&´[_
 x.$$-" ،y ¦R$$�" 9$$I,¸ cd ��1$$�_ ،<" = X¶ =\ =& CM$$$-" 9$$ Q: 5I) z$$JY 9$$I[R QF-" ~.$$/ n$$ =M �G =W CG s$$£ ،w1

 s$$:I-" ~.$$/ x7($$w&-_ .x1w1 + x2w2 + x3w3 +.... × b 9$$:JMY K$$U �9$$Ë(] �9$$M:m K QM =y =& =:$$'
 $$$-()  {R$$? CG_  ،(activation functions)  5§:$$r´ Q&-"  ¦°($$Mi)  QÌ$$f CN  ($$U  CBM?&$$f CN ؛  59$$M%y-"
 B$$?h:3 ، 5�"�_}" �$$:JIG =8_7 CÍ8($$MG Z$$-" ،(Tanh)_ ،(Softmax)_ ،(Sigmoid)_ ،(RELU)
 �1$$LN ($$U#iY )1(_ )0( �$$) �"�_}" �($$�-" ¦°1$$Mi-" B$$?h[_ ،)1(_ )0( �$$) �"�_}" 0_}" ¦°1$$Mi-"
 X¶ =\ =& CM$$$-" �1$$LN ($$U#iY )1(_ )0( �$$) =�"�_}" |$$-(�-" ¦°1$$M Qi-" B$$?h[_ ، a#$$o"_ aV$$i� "° X¶ =\ =& CM$$$-"
 <($$SR%@" 4 s$$ vJ? Q&-" CB$$ 52 =N )1(._ )-1( �$$) =�"�_}" p$$)"R-" ¦°1$$Mi-" CB$$?h[_ ،{($$i�}" =7 A#$$?&U
 ، 5�($$f]�" B$$�U Cs$$ewG_ CpM$$fG_ CE$$FiG_ CR$$­iG <8($$23 ،�(:$$�}" c ¼d n$$3 XR?G #$$m 9$$-;" Q�T cd
 0"_ Q#$$-" ~.$$/ vBD_ ، 59$$ X: 5M =m QR-" 5s$$:I-" 5E$$[R¸ K$$Y �(:$$�}" À$$J&- 5<(M$$f-" QB CD n$$M QJ?G �T #$$?)

 ،6#$$P&@" 9$$LJM@" ،+1$$'(o 9$$:MN7(DT .9$$-;" s$$J?G_ X�$$ 5Y( =i 5F ���" �( =D Q.$$-" cd B$$t#U .#$$MPU ،²$$J¥  (١)
.١٠٨  9$$Pw�  ،٢٠ ٢٠  ،c_}"  9$$?,F-"
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 K$$Y k$$F�" 9,$$f] ¦"R%&$$'() s$$ Q:I CG_ ،E$$:M?-" 5s$$ vJ?&-" ¦°($$M] �$$f� 4 �9 Q:$$ 5'('T 9 Q: 5F:$$r´ Q&-"
 a6#$$N#Y <($$:U�8"1t 5E$$[R¸ K$$Y K$$ Qf C�_ ،(Loss Function) 568($$f�" 9$$ X-"#) {R$$? CN ($$U 5E$$[R¸

 .(ADAM)_  ،(MiniBatch)_  ،(Gradient Descent)  $$$j

 �U# C&3 1؛$$N#:w-" p$$¸(IU ¾1&$$fU z$$JY ($$UT ،9$$ Q: A2 Qi-" 59$$\J-" ¾1&$$fU z$$JY s$$ vJ =?&-" ".$$/ �1$$LN
 5s$$ew- !#%&$$f CG Z$$-" ،(Convolutional Neural Networks CNN) 9$$:w:3¤&-" 9^$$ Q: 5,2?-" <(q,$$r-"
،(Recurrent Neural Networks RNN) 68 XR$$ =L&@" 9^$$ Q: 5,2?-" <(q,$$ Qr-" pU 1N#:w-" p$$¸(IU_ 81$$2-" 

 CÏ#$$P&N p$$¸(I@ �V$$:[»G À$$-° K$$Y C�$$&´[_ .p$$¸(I@" À$$JG 4 5!¤q$$-" c ¼d {R$$?&J- !#%&$$f CG Z$$-"
 <($$ Q: 5JM?-" K$$U B$$�(e-" s$$h¥" ($$i/ B$$ X:Á .se$$fw]T s$$/ "1$$f©- 9$$I:I¥" 4 s$$/_ ، �u(%$$�T ($$e:3
 ،($$e 5G81�_ ($$e 5&:/(U =9$$3R?U l$$fgL&- ؛ 5�(:$$�}" R$$�(iY <(^$$:�»S 9$$-;" s$$J?&G ($$e) Z$$-" 9$$I:M?-"
 n$$](D _T ،(!¤q$$-" c ¼d { vR$$?&-") (:̈ 5ew$$� ($$ �U¤D n$$](D _T ،(l$$'(¥" 9$$[Ð8) �681$$� n$$](D ��"1$$'

 .(١)(9$$:-;" 9$$MS Q -") �$$:-d ($$ �MS U R$$tb ($$2̈]_ ،�$$iU ($$ �MS U ($$2̈ =]

؛ U �$$&JoRU z$$JY CVmk$$f3&&^)(?&$$� e:3$$)؛  59$$ X: 5I: 5, �F Q&-" 9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?@ 9,$$f´-() =_
 9$$ Q: 5-;" 9$$>(?@" CE$$JFiU �$$/_ ،(CoreNLP) 5s$$'() {R$$? CG Z$$-" 9 Q:$$'('}" 9$$>(?@" :c_}"
 ($$U_ ،9$$>(?@" C¦(^$$& 5] �$$/_ ،9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U <($$I:,FG :9^$$:]( Q�-"_ ،9$$ X: 5?: 5, QF-" 9$$\J-

 .67#$$?&U X!($$eU K$$U �$$) #$$:w CG

 9$$>(?U 4 �$$G(I:,FG_ E$$:M?-" s$$J?&-"_ ، ��_T 9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U <([1&$$f@ 9$$[R­i-" B$$t"#@" 01$$o  (١)
 :9^$$:G;" p$$S"R@" cd R$$­]" ؛($$ ��-(£ 9$$:-;" 9$$MS -"_ ،(^$$ �:](£ 9$$ X: 5?: 5, QF-" 9$$\J-"

 X�$$ 5Y( =i 5F ���" �( =D Q.$$-" <($$:U�8"1t :4 . X�$$ 5Y( =i 5F ���" �( =D Q.$$-" 4 9$$\J-" 9$$>(?U <([1&$$fU_ ¢R$$¸ .#$$:-_ ،p$$](2-"  
 .١٥-٤٤ <($$Pw2-" ،٢٠١٩ ، X 5� =R$$ =?-" X�$$ Qi-" B$$:J� 4

 4 X�$$ 5Y( =i 5F ���" �( =D Q.$$-" <($$:U�8"1t :4 .9$$\J-" 9$$>(?U 4 �$$G(I:,FG_ E$$:M?-" s$$J?&-" .Í8($$3 ،¶$$?:iI-"  
 .٤٤-٦٨  <($$Pw2-"  ،٢٠١٩، X 5� =R$$ =?-"  X�$$ Qi-"  B$$:J�

 ،٢٠١٩ ، X 5� =R$$ =?-" X�$$ Qi-" B$$:J� 4 X�$$ 5Y( =i 5F ���" �( =D Q.$$-" <($$:U�8"1t :4 .9$$:-;" 9$$MS -" .Ò#$$,Y ،²$$S"R-"  
 .٦٩-٩٣  <($$Pw2-"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

ة) بِيعِيّة (المعالجة الأساسِيَّ لًا: معالجة اللغة الطَّ أَوَّ
 ($$ �?U <R$$3(yG ($$MU ($$/¶� !

=
T 781w](&$$f- 9$$?)( Q&-" ��"1$$' 9؛ Q:$$ 5'('}" <($$>(?@" XB CD #$$M&?G

 �$$©N(IM) 9$$M­]}" ~.$$/ �"7T Í($$I CN .9$$ Q:-;" ($$e 5&M­]T �"7T Í($$:m z$$JY ،�$$fP Q&-" Å"R$$�}
 ،(precision) 9$$$$$$ =m A#-"_ ،(accuracy) 9$$$ QP$ A2-" :(confusion matrix) כ($$$$,$$G8�" 9$$$$31$w2U
 �"7T 9$$m7 9$$3R?@ �$$©N(I@" ~.$$/ !#%&$$f CG .(F-score) {-Í($$:IU_ (recall) �(S $$'�"_
 4 (l$$[8# Q&-" #$$?) !($$­i-" ($$/ =R =N s$$- <($$](^:) :xT) 8(^$$,&t�" <($$](^:) 4 ¦°1$$Mi-" _T È;" !($$­ Ai-"
 58(^$$,&t" z$$JY כ(^$$,G8�" C9$$31w2U CB$$M?G .V$$:i2 Q&-() 9$$I AJ =?&@" 59$$ Q: 5?:, QF-" 9$$\J-" 59$$>( =? CU X!($$ =e =U
 ، 5�(S $$'�"_ ،9$$m A#-"_ ، 59$$P A2-" 9,$$f] ¦"R%&$$'() ،E$$:M?-" s$$J? Q&-" ¦°($$M]_ 59$$-;" s$$J?G ¦°($$M]

 ،( TP+TN

TP+TN+FP+FN ) 9$$P2-" :Í($$:IU XB CD 9$$-7(?U E$$3_ (e)($$fo s$$&N Z$$-" {-Í($$:IU_

|$$:o  ،(2X �(S '�" × 9m#-"
�(S '�" + 9m#-" ) {-Í($$:IU_ ،( TP

TP + FN ) �(S $$'�"_ ،( TP

TP + FP ) 9$$m#-"_ 

9$$P:P2-"  5<(^ Q: 5,J$$f-"  cd  (TN)_  true positives  9$$P:P2-"  5<(^$$ Q:)(Õ�"  cd  (TP)  ¶$$rN 
k$$F�"  5<(^ Q: 5,J$$f-"  cd  (FN)_  false positives  k$$F�"  5<(^$$ Q:)(Õ�"  cd  (FP)_  true negatives 

 ($$eiU �9$$MJD ٥٠ ($$[̈_#N (iM$$ Q'_ Qs$$ C£ ،9$$MJD C9$$«U (^$$iN#- �(D 1$$- ،0($$�@" B^:,$$' z$$JY .false negatives

 ($$e]T z$$JY ¾R$$t}" �$$fM�" ($$[̈_#N (iM$$ Q'_ s$$£ ،�(M$$'T 9$$I:I¥" 4 ($$e]} ؛�(M$$'T ($$e]T z$$JY
 À$$-°_ ،8(^$$,&t�" <($$](^:) z$$JY AÈ;" 5!($$ =­ Ai-" =¦°1$$M] (^$$i) X87 s$$£ ،0($$?3T 9$$I:I¥" 4 ($$e]} ؛ �0($$?3T
 <($$](^:) -80%  l$$[8#G <($$](^:)) <($$](^:,-" s:$$fIG <(^$$:iIG K$$U 9^$$:iIG Re$$�T E$$:,FG #$$?)
 �1L&$$' ،8(^$$,&t�" <($$](^:) z$$JY l$$[8#&-" #$$?) ¦°1$$Mi-" s$$e3 �"7T ($$]�&t" s$$£ ،(20% 8(^$$,&t"
 ١٠_ �(M$$'T ١٠) 9$$«@" <($$MJq-" K$$U ٪٢٠ :xT ،9$$MJD ٢٠ 8(^$$,&t�" <($$](^:) 4 <($$MJq-" 9$$J X2P CU
 �$$I:I¥" V$$:i2 Q&J- 59$$ Q: 5I:I¥" 5s$$:I-" K$$U 5כ(^$$,G8�" 9$$31w2U C0_#$$S C� Q1$$ =L&N ،�°d .(0($$?3T
 6R$$rY_ �(M$$'T 6R$$r?- �$$w:i2G 59$$h:g] 4 ($$e) XÈ;" !($$­i-" ¦°1$$M] k^$$ Q, =́ =G Z$$-" s$$:I-" K$$U_
8(^$$,&t�" <($$](^:) 4 a0($$?3T ("<$$#_0 ٢٦). _()'$$&%#"! G8�" �$$©N(IU <�7($$?U,$$^)כ "{8(?9$$ 
 �1L&$$'_ ،)0.3( k$$Ft 0 X#$$?M)_ ،0.7 :( 8 + 6

8 + 6 + 4 + 2)  9$$P2-" 9,$$f] �1L&$$' ،( �I)($$' 681$$j.@"

�(M$$'}" 9$$«3 4 �(S $$'�" 9,$$f] �1L&$$'_ ،0.67 :( 6

8 + 4 ) �(M$$'}" 9$$«3 4 9$$m#-" 9,$$f] 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 =§$$ A'1& CU {-Í($$:IU (^$$i:F? C[_ .0.67 :(2X 0.536

1.47 )   {-Í($$:IU 9,$$f] �1L&$$'_ ،0.8 :( 6

8 + 2 )
 0($$?3}" 9$$«w) W$$,´&J- �(S $$'�"_ 9$$m A#-" 9,$$f] ($$UT .�(S $$'�"_ 9$$ Qm A#-" 59,$$f´- E$$3"1&-"
 =9,$$f]  Q�} "-P2$$9؛   9,$$f´)  z$$w&L CN  �_  .)0.67(  :{-Í($$:IU  9,$$f]_  ،)0.6(_  )0.75(  �$$e3
 .8(^$$,&t�" 5<($$](^ =: =) 4 XÈ;" !($$­ Ai-" V$$:i2G �"7T 671$$S V$$rL- �9$$ XMe CU 5�(S $$'�"_ 59$$m A#-"
¦°1$$M Qi-"  �"7T  Í($$:m  4  9$$-;"  C<($$:U�8"1%3  ،<($$«w-"_  {($$i�}"  C<�($$o  �< C×$$ =j  ($$MeU_ 

 �$$©N(IU  K$$U  aÍ($$:IU  ABq$$-  a6#$$o"_  a9$$M:m  5¦"R%&$$'"  z$$JY  ($$:̈-b  B$$M?G  V$$:i2 Q&-"  4  XÈ;"
"�G8,$$^)כ.   9$$31w2U

 9$$P:P2-" <(^$$ X:)(Õ�" <�($$o cd (FP) k$$F�" <(^$$ Q: 5)(Õ�" <�($$o 9,$$f´) 9$$m X#-" C#$$:w CG
 �0($$?3T ($$e Q]T z$$JY 8(^$$,&t�" <($$](^:) 4 È;" !($$­ Xi-" ($$ew Qi� �(M$$'T :À$$-° z$$JY 0($$�@" .(TP)
 ¦°1$$Mi-" QK$$L- negative [0($$?3T] �9^ X:,J$$' <R$$eÊ C9$$ Q:I:I¥" C9$$«w-"_ ،False k$$Ft :V$$:i2&-")
 5<(^ Q:,J$$f-" <�($$o 9,$$f´) C#$$:w C:3 �(S $$'�" ($$ QUT .(positive [s$$'"] 9^$$ Q:)(Õd ($$e]T z$$JY 

=
k^$$ X,´G

 ($$ew Qi� �(M$$'T :À$$-° z$$JY 0($$�@"_ .(TP) 9$$P:P2-" <(^$$ Q:)(Õ�" <�($$o cd (FN) k$$F�"
 9$$I:I¥" 9$$«w-"_ ،False k$$Ft :V$$:i2&-") �0($$?3T ($$e Q]T z$$JY 8(^$$,&t�" <($$](^:) 4 vÈ;" C!($$­i-"
.(negative [0($$?3T] 9^ X:,J$$' ($$e]T z$$JY 

=
k^$$ Q,´ =G ¦°1$$Mi-" QK$$L- positive [�(M$$'T] 9^$$ X:)(Õd <R$$eÊ

0 ,I AJ >B 9K-./ 2)+./? 0 ,) A+)+L/ 2)+*. כE@B4NO/ 0PQRCS T?(U : ٢٦ T?(U
( 7V1/ WEX 7Y./ AZ[Q= 9\ ])YC4 0^)_\) 7'JB̀ 9K ,-./ ])YC ,-./

aE=bc/ ])YC-. Z[Q=Y./ a/deTE3Pc/ ])YC-. Z[Q=Y./ a/defEUgbO/

7 h+
)+L

/ ]
)YC

, -./ijGk 
aE=be

)PT( 8)NF( 2
 8 $) (eiU (^ Q, =́ =G �(M'T 10

)0.8( 9P:P�

ijGk 
TE3Pe

)PF( 4)NT( 6
 6 $) (eiU (^ Q, =́ =G 0(?3T 10

)0.6( 9P:P�

0 ,l m(./
 �(M'T 8 $) k^ Q,´G ،( �M'" 12

)0.67( 9P:P�
 0(?3T 6 $) k^ Q,´G ،0(?3T 8

)0.75( 9P:P�
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١٦٨

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 !($$eU  �$$/_  ،9$$ X:- X_T  A!($$ =e =U  z$$JY  9$$ X: 5?: 5, QF-"  9$$\J-  9 Q:$$ 5'('}"  9$$ Q:-;"  C9$$>(?@"  C!1$$IG
 9$$>(?@() 9 Q:$$'('}" 9$$>(?@" ~.$$/ XÌ$$f CG_ ،9$$\J-" s$$e3 K$$U 9$$>(?@" K$$ XLM CG ، �9$$ Q[8_Rª
 .$$iU ($$e�(^i) 4 8 Q1$$F&G Z$$-" ،781w](&$$' <($$>(?U z$$JY #$$M&? C[_ ،(preprocessing) 9$$ Q: 5J,I-"
 4 4.4.0 8"#$$�d R$$tb cd ��1$$�_ ،1.0 c_}" 9%$$f X́ -" 8_#$$�_ ،٢٠١٠ !($$Y 4 ($$e 5M:M2G 9$$N"#)
 ،�1�N(,-" B$$�U ؛ a67#$$?&U 9$$ Q:h =U �R =) a<(^$$«©) z$$JY 781w](&$$' C<($$>(?U B$$M?G_ .!٢٠٢٢ R$$N(^iN ٢٠
 <($$\J-"  �$$F\G  ($$e]T  ($$Mj  ،($$/¶�_  ،�(q$$'_  ،0¶$$)_  ،nµ[RL$$'  ($$3(S_  ،($$3(>"_  ،8;"_
 9$$-;" s$$ vJ?G 4 (�1$$�N(,-") z$$JY " �¶$$�j #$$M&? C[_ .(١)9^$$ Q: 5) =R =?-" 9$$\J-" ($$eiMª K$$U_ ،9:$$'('}"
 »$$ Xj CØ-_ ،9$$\J-" 9$$>(?@ 9$$Me@" <(^$$,&L@" XB CD #$$Ë K$$J3 �1؛$$�N(,-" ¶$$� < $$t" "°d .u1$$2iJ-
 9$$>(?@ 9$$hU�-" <($$\- B$$y3T K$$U (�1$$�N(,-") 9$$\- �$$&? CG .( XBD) $$$) #$$:j1&-" z$$JY ($$i/
 ،(Spacy) 9^$$,&LU :(٢)($$eM/T K$$U_ ،9$$>(?MJ- 6 X#$$Y <(^$$,&LU R$$31&- " �R$$ ؛ [­= 59$$ X: 5?: 5, QF-" 9$$\J-"
 9^$$,&LU_ ،781w](&$$f- 9 Q:$$'('}" 9$$>(?@" <(^$$,&LU_ ،(AllenNLP) 9^$$,&LU_ ،(nltk) 9^$$,&LU_
 ،(Embeddings)  5<(^$$i:My&J-  (Gensim)  s$$f´:S  9^$$,&LU_  ،(Huggingface)  <� X1$$P@"
 <($$G1)_R-_ (Natural Language Understanding) 9$$ X: 5?: 5, QF-" 9$$\J-" s$$ew- (Rasa) 9^$$,&LU_

.(chatbots) 59$$£7(P@"

 cd R$$­]" .9$$ Q:h =U �R =) 9$$\- 6R$$rY p,$$' 4 781w](&$$f- 9:$$'('}" 9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U 0(M?&$$'" K$$LM CN  (١)
 :½;" §$$)"R-"

Stanford NLP Group. )2020(. Using CoreNLP with other programming languages and packages. 

Retrieved October 24, 2022, from https://stanfordnlp.github.io/CoreNLP/other-languages.html. 

 :�1�N(,-" 9\J) 9 X: 5?: 5, QF-" 9\J-" 9>(?U 4 6#:wU 9U#IU ~./  (٢)
Duque, Tiago. )2020(. Peeling Natural Language Processing Layer by Layer: An Introductory 

Overview. In Medium [web source]. Retrieved October 24, 2022, from https://tfduque.medium.

com/dissecting-natural-language-processing-layer-by-layer-an-introductory-overview. 

:9$Je$'_ 6R$$2&%$U 9$$:'($'T 9$$U#IU 9:$$G;" p$$m1@" �$$w3 R$$w$2-" KU (�1�N(,-") s$$$J?&- 
.(٢٠٢٢ ،R)1&jT ٢٤ 7"7 '�" ¡[8(G)  https://www.kaggle.com/learn/python
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 9\J-" 9>(?U <($$]1LU cd ½;" 4 C¶$$ 5� Ck' (١)9؟$$ X: 5?: 5, QF-" 9$$\J- 781w](&$$' <($$>(?U �1$$L&G Qs$$U
 9$$U»o K$$Mª K$$U =�$$©- �$$:-d 8($$r C©' ($$U �$$?) .(Stanford CoreNLP) $$$) {R$$? CG Z$$-" 9$$ X: 5?: 5, QF-"
 ، X 5Ù($$I@"_ ،È� X#$$-"_ ،½1$$2-" B$$ XJP@(D ،781w](&$$f- 9 Q:$$ 5'('}" 9$$ X: 5?: 5, QF-" 9^$$ Q: 5) =R =?-" 9$$\J-" 9$$>(?U
 ،(postagger)  Xx1$$Pi-"  s$$ A' =1@"_  ،(segmenter)  p$$ XFI@"  :1$$/  9$$U»¥"  ~.$$/  �$$iU  � Q1$$L&G  ($$U_
 .(Named-Entity Recognition)  5<($$](:L-"  �(M$$'T  z$$JY  {R$$?&-"_  ،(parser)  Xx1$$Pi-"  B$$ XJP@"_

  .9$$ Q:?:, QF-" <($$\ vJ- 9$$:-;" 9$$>(?@" <($$] A1L@ X�$$J:2wG �ÅR$$Y �$$JN ($$M:3_

 .¾R$$\� a<"#$$o_ cd X�$$ Qi-" <"#$$o_ s:$$fI&- !#%&$$f CN x.$$-" ¯$$U -" :T ,?
9
c/ oQppq:/

 a6#$$o_ �$$jT cd ،9^$$ Q:G1 Q2-" 6#$$o1-" K$$U a9$$J X�M&U a6#$$o_ R$$\�T K$$U X�$$ Qi-" C<"#$$o_ � QR$$w&G
 Z$$-" 9$$[1\ vJ-" 6#$$o1-" ($$U :1$$/ �$$ CoR¸ Cl$$ QG N x.$$-" 0"W$$f-"_ .9$$ X:-_"# Q&-" 6#$$o1-" K$$U a9$$J�M&U
 <($$ =I: 5, �F Q&-" Q�T C#hi$$' 9؛$$ Q:-;" 9$$ Q[1\ vJ-" <¤$$ AJP@" 4 5R$$ =­ Qi-" 0¤$$t K$$U ؟($$:̈-b ($$e C& = =>(?U CK$$LM CN

:<b 1$$/ ($$U cd �9M$$fIiU ($$e- Cs$$ QM2 CG Z$$-"

	  ، a#$$o"_ ¾1&$$f CU z$$JY �¤$$U(? CN 59$$M­]}" �$$?) 4 ($$Me Q]
=
T #$$Ç_ ، Úx1$$Â_ Ú 54R$$� �B$$ AJ =P CU 

 z$$JY v 54R$$2-" CB$$ AJP@" B$$M?N .�¤$$ 52wiU �([1&$$fU ($$Me Q]
=
T z$$JY �¤$$U(? CN ($$ey?) 4_

 5<(m(I&$$�"  XB CD  B$$ XJ =P@" C¦R%&$$fN #$$:-1 Q&-(,3  ، 5B$$:JP Q&-"_  #$$:-1 Q&-() 9$$MJq-"  9$$>(?U
 �1$$LN  5B$$M?-"  ".$$/  B$$�U  .<( QI =&$$r@"  =8.$$S  B$$ AJP@"  C¦R%&$$fN  B$$:JP Q&-()_  ،9$$MJq-"
 ($$ �hU#U �1$$LN ($$U ($$ QU

=
T . Xx 51$$ �P Qi-" s:$$'1 Q&-" _T B$$:JP Q&-" K$$Y a9$$J2wiU a9$$ Q:3R� a<¤$$JP@

 Z$$-" ($$eS°(M] 6×$$j K$$U _T ،($$eG(^,&LU 6×$$j K$$U _T ،9:$$'('}" 9$$>(?@" <"_7T 6×$$j K$$U Û$$/#^iG �  (١)
 s$$J? Q&-" �$$eiM) R$$eÊ #$$m ($$U_ ،9$$-;" s$$ vJ =?G �$$eiM) R$$eÊ #$$m ($$U_ ،#$$Y"1I-" �$$eiM) R$$eÊ #$$m ($$U ($$eiU #h&$$'
 �(^$$& CG_ ،¦°($$MiJ- z$$JYT �"7T K$$Y ($$e:3 K$$J? CN 9$$JoRU XB CD 4 )novelty( #$$N#>" 5p$$ v, =g =G K$$U #$$ XjkG .E$$:M?-"
 4 ARM&$$f@" R$$[1F Q&-" CE$$ XI CÉ x.$$-" �$$©�R-" B$$U(?-" �$$/ 59$$\ vJ- 568 Q1$$F@" 59$$:-;" ¦°($$Mi-" C6×$$j .!"#%&$$'¤-
 5<(^$$:iI&-" 81$$F&) E$$J?&N ($$U ABq$$) �9$$I2&JU �9M$$' �$$fP&-" 5B$$U"1Y p$$U ($$i/ 6×$$L-"_ ،�$$fP&-"_ �(^$$i,-"
 <"° 9$$MN#I-" ¦°($$Mi-" 9$$ X: 5Y( =M 5& �S�"_ 9^ X: 5]($$ =f �] 5�"_ 9$$ X[ 51

=\ vJ-" !1$$J?-" 4_ X 5±$$ �J 5?-" |$$P,-" 4 l$$ XiË .9$$ X[1\J-"
 .9$$ X[ 51

=\ vJ-" ($$eG(](^:) p$$U 681$$r´@"_ ،z$$JY}" �"7}" <"° 6#$$N#>" ¦°($$Mi-" V$$rgj"_ ،B$$m}" �"7}"
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١٧٠

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 9$$ X:M:381@" <(M$$ Af-" ¦"R%&$$'" z$$JY CB$$M?G Z$$-" (١)9$$M­]}" 5�$$?) 4 ~#$$hi3 ($$Mei©)
 l$$fo Xx 51$$ �P Qi-" s:$$'1 Q&-" s$$£ E$$[Rw Q&-" z$$JY B$$M?G s$$£ ، 5<($$ =M 5J =q-" K$$U (morphemes)

 .(¶$$Mª ،B$$?3 ،s$$'") 9$$ X[ 51 �P Qi-" ($$e&-(o

	  9$$ X:-;"  9$$M­]}"  �$$?,-  9$$ X:-_"# Q&-"_  9$$ Q:-� A#-"_  9^$$ Q:G1 Q2-"  9$$>(?MJ-  <¤$$ XJP CU 
 9^$$ Q: 5G1 Q2-" 5<"#$$o1-" B$$:J� z$$JY CB$$M?N x.$$-" X 5½1$$2-" B$$ AJP@(D ،9$$ Q:?:, QF-" <($$\ vJ-
 Ãu($$t Ã 5½1$$� aV$$:�1G cd <($$ =M 5J =q-" B$$[1� z$$JY CB$$M?N s$$£ ،9$$MJqJ- (9$$:M:]1w-")
 9$$ QN71S1-") 9$$ Q: 5-� X#-" <($$m¤?-" �(^$$i) z$$JY CB$$M?N x.$$-" È�#$$-" B$$ XJ =P@" �$$:JN .($$e)
 z$$JY CB$$ =M? =N x.$$-" XÙ($$I@" B$$ AJP@" Qs$$ C£ ،(٢){7" Q $$-" 9$$m¤?j 5<($$ =M 5J =q-" �$$) (ontological

 ، a�$$:2Á _T ، a v¶$$ =\G _T ، Ã1$$M] K$$U �($$?@" ~.$$/ C8 51$$ =&?N ($$U_ ،9 Q: 5m(:$$f-" �($$?@" {($$rL&'"
.9$$\ XJ-" z$$JY A 54($$I Q�-" _T X�$$ 5Y( =M 5& �S�" _T ÃÜ$$:,-" _T XÝ$$wi-"- Xx7Rw-" ¶$$£k Q&-" z$$JY �(^$$i)

 ،(lemmatization) s$$:h? Q&-"_ ،(segmentation) p$$: 5F �I Q&-"_ ،(tokenization) E$$[Rw Q&-" : ArE ,s./ oQppq:/
 9[1$$f Qg-"_ B$$2w-" Cl$$ QJ =F&G Z$$-" 9$$ Q: A2 Qi-" <($$] X1 =L@" �$$) B$$�(w-" 9$$w:Ê1) CB$$M?N E$$[Rw Q&-(3

 9$$M�(I-" 9$$ X:M:381@" <(M$$ Af-" 5¦"R%&$$'" z$$JY B$$M?[_ ،9^$$ Q: 5) =R =?-" 9$$\J- �X4R$$� �B$$ AJ =PU_ #$$ X-1U :(8(&$$'-9MJD)  (١)
 #$$ X- =1MJ-_ . 59$$\: A2-" <"#$$o__ 9$$ Q:M:381@" <"#$$o1-" �$$) E$$[Rw&-" cd 9$$3(ª�() ، 59$$w:Ê1-"_ 9$$\: A2-" z$$JY
 9$$hUR) 9$$eS"__ ، a9 Q: 5L,$$� a9$$eS"_ cd 9$$3(ª�() ، a6#$$N# =Y a9$$M­]T 4 �$$hU7 K$$LM CN ، ��$$&U כ� AR$$PU A 54R$$2-"

 :API <($$ =I: 5, �F Q&-"
Taji, D., Khalifa, S., Obeid, O., Eryani, F., Habash, N. )2018(. An Arabic Morphological Analyzer 
and Generator with Copious Features. Proceedings of the Fifteenth Workshop on Computational 
Research in Phonetics, Phonology, and Morphology, October )pp. 140150-(. Brussels )Belgium(: 
Association of Computational Linguistics. 

 ($$:S1-1F]}") �_R$$rU 1$$/ 9^$$ Q: 5) =R =?-" 9$$\J- Ã 5È�7 aB$$ AJ =PU �(^$$i,- 9$$)1JF@" 681$$2-() <R$$eÊ Z$$-" p[8($$r@" K$$U  (٢)
 �($$?@" l$$fo ($$e:3 <($$ =M 5J =q-" n$$wi�_ ،9^$$ Q: 5) =R =?-" <($$ =M 5J =q-" 9L,$$r- ��_R$$rU 1$$/_ ،n$$[�¶) 9$$?U(S K$$U (9^$$ Q: 5) =R =?-"
:($$ �yNT R$$­]"_ .https://ontology.birzeit.edu :K$$U ،٢٠٢٢ ،R$$)1&jT ٢٤ 7"7 $$'�" ¡$$[8(G .9$$:-� X#-" 5<($$m¤?-"_
 Jarrar, M. )2021(. The Arabic Ontology – An Arabic Wordnet with Ontologically Clean Content.

 Applied Ontology 16)1(, 1-26.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 a Ā $$ =o 4 �1$$LG �T l$$ QJ =F&G Z$$-" 5�1$$UR-"_ ، 5!($$m8}"_ ، 5s$$:m Q -" <($$U¤Y B$$23 B$$�U ؛ 59^$$ Q: 5�(he-"
 B$$:JP Q&-"  �(D  �d  B$$M>"  _T  <"8($$,?-"  B$$23  _T  ،9$$MJq-"  �$$)_  ($$ei©)  a93($$fM)  ($$e)  Ãu($$t
 . 59$$>(?@" 9$$ QMeU #$$N#P&) E$$[Rw Q&-" 9$$ XMeU C7 Q#$$P&G_ ،B$$M>" _T 5<"8($$,?-" ¾1&$$fU z$$JY E Q, =F C:$$'
 {_R$$o :B$$�U Xx 51$$ �P Qi-" º$$,@"_ ؛ 59$$ Q: 53R2-"_ 9$$ X[ 51 �P Qi-" �($$,@" B$$23 z$$JY CB$$M?:3 p$$: 5F �I Q&-" ($$UT
 (0T) :B$$�U X 54R$$2-" º$$,@"_ ،($$e) �9$$ Q�(t �9$$ X[ 51 � =Â �9$$-(o ($$e:](,@ �} ؛(B$$) ،s$$£ ،$$$3 ،_) V$$F?-"
 s:$$'1 Q&J- 9$$M­]T _T ¦°($$M] כ($$i/ .($$e) �9$$ Q�(t �9$$ Q: 53R� �9$$ =-(o ¶$$Li Q&-"_ V$$[R? Q&J- Q�} ؛V$$[R?&-"
 º$$,@" 1$$/ Qs$$e@" �} ؛" �#$$:wU À$$-° #$$ST �_ ،9$$ Q:3R2-" �($$,@" B$$23 z$$JY B$$M?G Xx 51$$ �P Qi-"
 ،�$$:JY ��(^$$i)_ ، C�$$iU C9$$MJq-" n$$\:� #$$m_ ،9$$MJq-() �E$$ XJ?&U 1$$e3 v 54R$$2-" º$$,@" ($$UT ، Xx 51$$ �P Qi-"
 9$$ Q�(�" V$$[R2 Q&-" 9$$-(o 9$$ =>(?@" 9$$MJq-" K$$U ($$iY»] #$$m C�1$$L] �$$J2w) (^$$i Q]

=
$$� k$$Ft؛ { CJ23_

 Þ$$?N s$$ Ah?@"_ ،s$$ Xh?@" 9$$m7 B$$ST K$$U 9؛$$ Q[ 51 �P Qi-" �($$,@" ¾1&$$fU z$$JY Ús$$eU p$$: 5F �I Q&-"_ ،($$e)
 =9$$MJD ($$iM XhY 1$$- ؛ �¤$$ =�M3 ،(9$$ Q[ 58.>" �$$©-_) 9$$ Q: 5M =h?@" ($$e 5G Q7(U cd X�$$ Qi-" 4 a9$$MJD vB CD X7R$$ CG �T
 "°($$M- 01$$I[_ �#$$oT 0�($$fgN #$$m ،( =s$$ =?¸

=
T) 9$$ X: 5M =h?@" 67($$M-" �1$$LG �T E$$:m Q#-(3 ،(�1$$M?F CG)

 �$$/ 0($$?3¬- 9$$ X: 5M =h?@" 67($$M-" B$$�T Q�T : C+"1$$>"_ ،(s$$?F CG) �$$/ 9$$ X: 5M =h?@" 67($$M-" K$$LG s$$-
 {_R$$o #$$ok) T =#^$$ =&µ CG Z$$-" 9$$ =?)8}" �8($$y@" B$$?w-" ß$$:� vBD C7R$$G 67($$M-" ~.$$/ n$$�_ ،à($$M-"
 .(s$$?F CG) 5�8($$y@" B$$?wJ- �9 QJ 5I&$$fU �9$$ Q: 5Mh?U �6 Q7($$U p$$y] �T C²$$J2N �_ ،(n$$©]T) 59$$Y8(y@"
 |$$ Q]W@" ß$$:� 7 C $$3 ،(°(&$$'T) �$$/ 9$$ X: 5M =h?@" ($$eG Q7(M3 ،(6°(&$$'T) 59$$MJD p$$U �¤$$ =�U C0($$¥" À$$-.j

   .R$$ Qj =.@" B$$�}" cd

 ، �9$$MJD �9$$MJD A�$$ Qi-" s:$$'1G z$$JY C!($$­ Ai-" CB$$M?N �$$)_ ، Xx 51$$ �P Qi-" s:$$'1 Q&-" :tpp A.E ,s./ o mQppq:/
 7#$$Y_ V$$�1-" C|$$:o K$$U s:$$'1 Q&-" C9$$Y1MhU V$$J&Á_ ،p$$: 5F �I Q&-"_ E$$[Rw Q&-() ($$e&á:eG #$$?)
 ،($$[̈ 51 � =Â ( �M$$'_ �1$$£¤£_ 9$$£¤£ 781w](&$$' !($$­] 4 . a!($$­] cd a!($$­] K$$U 9$$ X[ 51 �P Qi-" <(M$$'"1-"

.(٢٧) 0_#$$>" 4 ($$ei A© =) CT
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

0@ ,) Au 9j 93./ 0v*. 0 7I AQ wx ,Y./ dNQR\E-b WQb? : ٢٧ T?(U
2b/Q./ypu ]Ijp3-./y-*ppsSe

1FW9^:µiST <(MJD9^:µiST <(MJD
2CC§)R-" <"_7T(M:j ،(UT ،� ،(Mj ،!T ،KL- ،B) ،s£ ،_T ،{ ،_

3RB{_R­-"(i/ ،9M£ ،כ(i/

4WRB!(ew&'�" <"_7TãU ،KNT ،"°(M- ،V:j

5CD7"#Y}"7"#Y}"

6DT68(��" �(M'TÀJG ،À«-_T _"./

7PRP9J2wi@"_ 9J2&@" R�(My-"KÂ ،sj ،(] ،ä x ،1/

8$PRP9J2&@" 9:LJ@" R�(My-"Kj ،sj ،(] ،s/ ،(/

9WP9-1�1@" �(M'}"KN.-" ،x.-" ،Z-"

10INR>" {_Rocd ،KY ،KU ،4 ،+ ،0

11RP<"_7}"#I- ،(N ،B/ ،Í ،s- ،#m ،�

12UH9:w¸(?-" ¶)(?&-"BST ،¤D ،seJ-" ،s?]

13PUNCs:m -" <(U¤Ys:m -" <(U¤Y

14VBGBU(?-" 8#2@"²iU ،8(^,&Y" ،01m

15VBD!(&-" B?w-"s XJ' ،zJ� ،0(m

16VBN01ehMJ- Þ,@" B?w-"#-_ ،0(IN ،B:m

17VBP�8(y@" B?w-"lÕ ،01IN ،KLfN ،�1LN

18VBRU}" B?3.t ،VªT ،sm ،R­]"

19VN0(?3}" �,rG �(M'T(Pª1U ،(w:yU ،"#jWU ،([RrU

20NN9?�(� �(M'T0¤t ،!¤D ،!¤'
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

2b/Q./ypu ]Ijp3-./y-*ppsSe
21NNSs-(f-" |]W@" pMS º�@"<(U#t ،x � 8 ni'/�(^&i'

22DTNN7RwU {R?U s'"!1:-" ،BM?-" ،Í(i-"

23DTNNSpMS _T º�U {R?U s'"<(N�1-" ،<(U1J?@" ،�MJf@"

24NOUN#:j1&-" �(M'T�w] ،V2] ،p:MS

25NNP7RwU sJY s'"zJY ،#MoT ،#MPU

26NNPSpMS sJY s'"K[R­iU ،�1iUWU ،�_#MPU

27DTNNP7RwU {R?U sJY s'"6R/(I-" ،+R\@" ،9N71?f-" ،n´:å ��"

28DTNNPS�1M>" æ(w-T<"R�(I-" ،x � 8 �J[�([8 0" ،<(^:](o_R-"

29JJ<(w2-"6¶,j ،6#o"_ ،9�(t ،Rtb

30ADJ9N7#?-" <(w2-"|-(�-" ،�(�-" ،0_}"

31DTJJ93R?@" <(w2-"9^:i¸1-" ،9:'(:f-" ،9U(?-" ،9^:)R?-"

32DTJJR9]8(IMJ- 93R?@" <(w2-"�j}" ،§'_}" ،Bm�"

33JJR9]8(I@" <(w�s­YT ،BmT ،�jT ،By3T

 4 ¾Rt CT a9$$MJD_ a9$$MJD �) 59$$m¤?-" #$$N#� z$$JY CB$$M?[_ ،(١) Xx 51$$ �P Qi-" B$$:JP Q&-" :zppu/ ,j./ o mQpp 9q:/
 9$$[ X1Pi-" <($$] A1LMJ- (dependencies) <"7($$M&Y�" 59 X[R =h$$ =� ¦°($$M] s$$:M2&) º$$, C[_ ،9$$JM>"
 �$$) C!1$$IN ($$U 9$$J�UT K$$U_ .9$$ X[ 51 �P Qi-" E$$�¤?-"_ 7($$M&Y�" 56Rh$$� B^$$:�M&- ؛B$$M>" 4 9^$$ Q:µ:j -"_

 <¤$$ XJP@" �$$) �$$U#G ($$ey?)_ ،9$$ X[ 51 �P Qi-"_ 9$$:3R Q2-" <¤$$ XJP@" �$$) �$$U#G 9$$M­]}" �$$?) �T ÄPJ C:$$'  (١)
 _T ، Xx 51$$ �P Qi-" s:$$'1 Q&J- _T ،4R$$ Q2-" B$$:JP Q&J- ($$Ud ، a#$$o"_ a!($$­i) 7R$$wiG ($$ey?)_ ،9^$$ Q: 5µ:j Q -"_ 9$$ X[ 51 �P Qi-"
 9$$ X[ 51 �P Qi-" 9[Rh$$ Qr-" 1$$כi,-" K$$Y B$$:�(w&-" K$$U a#$$[»U 4 l$$�RN x.$$-" H8($$I-" B$$:oT_ ، X 5ç$$:j -" B$$:JP Q&J-
 �( =D Q.$$-"  <(^$$:iIG  8($$¸d  4  �$$w:Ê1G_  ~Ð(^$$i)  Xx 51$$ �P Qi-"  xRh$$r-"  À$$i,-"  .#$$MPU  #$$MoT  ،�_8  :+($$&j  cd
 »$$[»?-"#,Y K$$) Ò#$$,Y À$$J@" »$$jRU) 9^$$ Q: 5) =R =?-" 9$$\J-" 9$$U#� È_#$$-" Ò#$$,Y À$$J@" »$$jRU ، X�$$ 5Y( =i 5F ���"

 .٢٠١٧ ،c_}" 9$$?,F-" ،Å($$[R-" ،(($$:̈-(o 9$$ X[ 51
=\ vJ-" <($$'(:f-"_ §$$:F%&J-
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 z$$JY (�1$$�N(,-") 4 781w](&$$' <($$>(?M) C�^$$&[RST ($$U u1$$2 viJ- Xx 51$$ �P Qi-" B$$:JP Q&-" 4 �$$-(?@"
 ($$MeU �(MJ$$' K$$) #$$MPU ¶$$U}" 6#$$-(�" x71?$$f-" #$$e?-" È_ 0"1$$mT K$$U) :9$$:-( Q&-" 9$$JM>"
 �d R$$fLiG K$$- E$$[1¸ B$$,hj �N71?$$f-" 9$$M/_ À$$-° K$$U "1$$iLM&N K$$- ($$io(MS ²$$,j "1$$-_(o

 .(71) B �q$$ Qr-" 4 ($$Mj B$$:JP Q&-" 9$$h:g] <R$$e­3 ،(Å8}" p$$U B$$,>" ".$$/ ¾_($$fG "°d

x7(M&Y�" 1Pi-" R:hrG 9h:g] : ٧١ Bq�

 59$$M�(m  4  9$$i XMy@"  <($$ =M 5J =q-"  7($$?)d  z$$JY  B$$M?G_  ،{($$IN�"  <($$MJD  :{ppSE|/  o 7Qppq:/
 �$$?)  4  9$$hU#@"  59$$M�(I-"  ~.$$/  ¾1$$&PU  cd  vx 51$$ =\ vJ-"  CB$$ AJ =P@"  �^$$,&´N  �T  Úx 5R$$o_  ،{($$IN�"
 K QM =y =& =G .�^$$ 5i:MyG 4 Cl$$�RN ($$U ($$e:3 #$$Õ � _T ،�$$ 5&-"�d 4 l$$�RN ($$U ($$e:3 #$$Õ #$$m °d ، 5<($$>(?@"
 è(^$$&] E$$:IP&- (/ C7(?,&$$'" 7"R$$ CN Z$$-" (�($$?@" {_R$$o) =9$$ Q: 5w:Ê1-" <($$ =M 5J =q-" �67($$Y C9$$M�(I-" ~.$$/
 x.$$-" (٧٢) B �q$$ Qr-" cd R$$­ii- .<($$Y1ª1@" ¦"R%&$$'" :B$$�U ؛ 5<($$ =I: 5, �F Q&-" �$$?,- �9$$ Qm 57 =×$$jT
 +($$:� ÄPJi$$' ،781w](&$$f- 9 Q:$$ 5'('}" 9$$>(?@" 4 9$$hU#@" {($$IN�" <($$MJD =9$$M�(m K$$ QM =y =& =N
 �9$$MJD ٢ ٤٣ 7"R$$Nd K$$U s$$�R-" z$$JY ،($$e 5,©:\G cd Xx 51$$ =\ vJ-" B$$ XJP@" ¦($$&É #$$m Z$$-" <($$ =M 5J =q-" �$$?)
 9$$I2&J@" 9$$ X[ 51 �P Qi-" �($$,@" B$$23_ ، A�$$ Qi-" p$$:FIG #$$?) (_) V$$F?-" {R$$o B$$�U ؛ �9$$ Q: 53(INd
 501$$�1@" 5s$$'" p$$U �9$$I2&JU ($$e 5«:h@ " �R$$ ؛ [­= �B$$2wG s$$- =_"1$$-" �T 1$$/ Ä$$PJ CN x.$$-"_ ،<($$ =M 5J =q-()
 Z$$-" u1$$ C2 vi-" z$$JY �6#$$ 5M&? CU =9$$M�(I-" ~.$$/ Q�

=
T À$$-° é1$$ CN #$$m_ ،«K$$N.-"_» 4 ($$Mj «K$$N.-"»

 4 �ê$$G Z$$-" ،((^$$:&J-") B$$�U <($$ =M 5J =q-" �$$?) =9$$)"R� -($$ �yNT- CÄ$$PJ]_ . 5p$$: 5F �I Q&-() �$$-(? CG s$$-
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 !($$2�" #$$?) :Þ$$?[_ ، 59$$MN#I-" 9^$$ Q: 5) =R =?-" 4 (Z$$-"_ (^$$:&J-" #$$?)) :87($$ Xi-" A 5é¤$$F��" ¶$$,? Q&-"
 �¤$$ =�U (_) 5V$$F?-" C{R$$P3 ، 5{($$IN�" s$$�"1m ¾1$$&PU cd CB$$ XJ =P@" �^$$ X,igN �T s$$e@" K$$U .0"#$$>"_
 9,$$f´)_ ، �6RU ٩٥٥٢ <78_ °d ،(٧٣ Bq$$r-") s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU 4 " �7_8_ <($$ =M 5J =q-" ×$$jT K$$U

.�bR$$I-" 5B$$MhU K$$U ٪١٠٫٩ Bq$$rG

import nltk

from nltk.corpus import stopwords

", ".join)set)stopwords.words)'arabic'(((

 ،K$$M) ،($$M/ ،($$Ud ،($$M) ،($$U°d ،ì$$- ،($$Mj ،כ"° ،K$$U_ ،��W$$/ ،~_T ،s&$$f- ،1$$Â ،K$$N.-"_›
 ،($$M]d ،�$$L- ،($$U_ ،(M:$$'� ،(^$$:&J-" ،($$eNT ،($$M:3 ،1$$- ،¤$$3 ،¾1$$' ،� ،½¤$$-" ،x.$$/ ،s$$:3
 ،�í$$3 ،($$MU ،($$M]kD ،_° ،À$$-° ،À$$- ،K$$N.J-" ،($$U1- ،K$$L- ،�$$- ،K$$- ،n$$f©- ،¤D ،�($$&J-"
 ،x° ،� ،|$$:o ،($$f©- ،¤$$t ،�$$G(/ ،".$$j ،�d ،B$$) ،n$$:- ،°d_ ،($$Me:JD ،î$$Y ،<"° ،K$$L-_
 ،�"./ ،".$$L/ ،{1$$' ،(ML:JD ،".$$/ ،K$$U ،s$$&]T ،($$&JD ،1$$-_ ،�d ،($$Mw:j ،~.$$/ ،ã$$o ،À$$«-_T
 ،s$$- ،ï¤$$-" ،�$$]d ،($$i/ ،($$ML-° ،K$$N.-" ،<($$e:/ ،K$$NkD ،K$$N./ ،($$M&]T ،~b ،��_T ،ð ،¶$$� ،�_
 ،~° ،ã$$U ،K$$f- ،n$$:/ ،�$$G(/ ،À$$iN° ،(^$$i) ،($$MJD ،($$Me) ،"1$$f©- ،z$$JY ،($$UT ،#$$iY ،�$$iU
 ،×$$jT ،"°í$$3 ،�$$©- ،xd ،�$$o ،9$$M£ ،�$$&J-" ،($$MiL- ،n$$f- ،($$M�:o ،�"° ،À$$-(i/ ،($$]d ،½
 ،".$$,o ،s$$e- ،"°($$M) ،n$$:j ،K$$e- ،"°d_ ،ñT ،K$$NT ،À$$:JY ،ò$$f- ،K$$MU ،1$$/_ ،"°($$U ،�$$j
 ،#$$m ،K$$e) ،À$$:-d ،($$ML- ،B$$Y ،x.$$-" ،�$$) ،($$i- ،($$�(o ،($$ML:-d ،�$$?) ،Z$$-" ،"°d ،�$$U ،.$$iU
 ،À$$) ،¤$$/ ،($$N ،�T ،($$MLJG ،B$$?- ،�d_ ،($$ML) ،°d ،BD ،�$$/ ،s$$L-° ،À$$]"° ،�(&$$� ،�$$Nd ،"#$$Y
 ،À$$i©G ،"° ،{T ،½"_° ،xkD ،($$MY ،K$$Â ،È ،À$$JG ،xT ،_T ،s$$L:-d ،�".$$J-" ،x.$$-"_ ،�_7
 ،($$:/ ،($$U ،z$$J) ،"_° ،($$i/(/ ،�$$:JY ،s$$e) ،($$/b ،�kD ،(&$$f©- ،#$$?) ،($$M- ،s$$L- ،¾#$$- ،($$M/¤D
/$$i/ ،�$$:3 ،�$$G ،�($$G(/ ،s$$?] ،1$$/ ،¤$$:L- ،K$$M3 ،#^$$:) ،s$$/ ،($$/ ،�T ،�°d ،K$$N° ،K$$)כ، -�1$$، 
 ،½"1$$J-" ،p$$U ،s$$£ ،s$$LJG ،K$$L:-d ،($$MiNT ،À$$-.j ،B$$mT ،n$$]T ،�$$) ،($$e- ،($$]T ،s$$j ،4 ،V$$:j
 ،($$eiU ،xb ،K$$Y ،K$$L-° ،כ($$/ ،($$e) ،(i$$f- ،.$$U ،½($$/ ،($$e:3 ،(M&$$f- ،�$$) ،!T ،cd ،ò$$]T

‹|$$[8 ،B$$/ ،($$Me- ،�$$G ،K$$L) ،s$$L) ،($$G"_° ،($$MeU

nltk 9^,&LU �3 {(IN�" <(MJD 9M�(m : ٧٢ Bq� 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

"8"RLG {(IN�" <(MJD R�jT : ٧٣ Bq�

ة بِيعِيَّ ة الطَّ َ�انِيًا: تطبيقات معالجة اللغة العَرَبِيَّ
 =¦"R%&$$'" K$$ QM =y =& =G_ ، �9 Q:$$ 5'('T �9$$>(?U 9$$\J-" 9$$>(?U #$$?) ¦°1$$Mi-" �(^$$i) C9$$JoRU ½k$$G
 a<($$I:,F&- 5�"7}" s$$::IG_ ،¾R$$t}" 50($$MY}" p$$U 9$$]8(I@() =0�#&$$'�"_ 9$$S.M Qi-"_ <(M$$ Af-"

 . aE$$:,FG AB Cq$$- 5»$$S1@" 5V$$[R? Q&-" p$$U ($$/ CRj.] a6#$$N#Y

 ($$eiU ، a67 Q#$$PU a<($$U1J?U ¦"R%&$$'" z$$JY CB$$M?G ،<($$I:,FG 6 X#$$Y u1$$ C2 vi-" ¦"R%&$$'�
 9$$ Q: 5o(&w@"  <($$ =M 5J =q-"  C¦"R%&$$'"  ($$eiU_  ،�$$:3  9 Q:$$ 5'('}"  <($$Y1ª1@"  cd  A�$$ Qi-"  C�$$:%JG
 <($$M Q­i@"_ K$$j(U}"_ 5u(%$$�}" �(M$$'T K$$U 5<($$](:L-" c ¼d { vR$$ =?&-" -($$ �yNT- ($$eiU_ ،�$$iJ-
 ،V$$:i2 Q&-" ¦°($$M] z$$JY �$$ CI:,FG B$$M?:3 u1$$ C2 vi-" V$$:i2G ($$UT ، A�$$ Qi-" 4 <(DR$$ Qr-"_
 58(,t}"_ ، 59^$$ Q: Ai-" V$$rj_ ، 5<($$Y1ª1@" ¦"R%&$$'"_ ، 5RY($$r@" B$$:J� 4 ¦°($$Mi-" ~.$$/ !#%&$$f CG_
 _T 6R$$Iw-" _T X�$$ Qi-" 7 X#$$ CÉ ؛ 5RY($$r@" B$$:J� 4 . Ã!($$Y aBq$$r) V$$:i2 Q&-" <($$I:,FG_ ، 59$$w�" Q»-"
 z$$JY V$$:i2 Q&-" ".$$/ 4 #$$M&? C[_ ،RY($$r@" =9^ Q: 5,J$$' !T RY($$r@" =9^$$ Q: 5)(Õd n$$](D �d ($$M:3 9$$JM>"
 1$$/ ($$U ($$e:3 =7 A#$$ Co Z$$-" ،s$$: 5J �? Q&-" 9I,$$fU 5<($$w:i2 Q&-" K$$U {�;" 5<"R$$rY z$$JY 9$$-;" l$$[8#G
 <($$ =M 5J =q-" K$$U {�;" 5<"R$$rY K$$ QM =y =& =N x.$$-" 5RY($$r@" s$$h?U z$$JY _T ، Ú 5çJ$$' 1$$/ ($$U_ Ú 5�($$Õd
 =À$$-° �_7 ($$e CI:,FG K$$LM C[_ ، ÚçJ$$' 1$$/ ($$U_ Ú� 5($$Õd 1$$/ ($$U cd 9$$w Qi =2@" 59$$ Q: 5h �eJ-"_ 59$$P:2w-"
 567 A#$$ =?&@"  <($$\J-"  8(^$$:&t"_  ،(sentiment analysis)  56"7T  E$$[R¸  K$$Y  ،(`"8_T)  6"7T  4  �$$ AJ CD
 5�bR$$I-" 9$$ =] X_ =# CU z$$JY RY($$r@" B$$:J� E$$ X,F CN K$$-_ ،(Arabic) 9^$$ Q: 5) =R =?-" 8(^$$:&t" s$$£ ،(multilingual)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 5<($$I:,FG 4 -($$ �yN
=
T- u1$$ C2 vi-" CV$$:i2G BM?&$$f C[_ . =À$$ 5-° K$$Y Ò C!¤D c($$?G ،s$$[RL-"

 ¦R%&$$fG Z$$-" ، 57($$?)}" B$$:JIG _T ، A 5È� X#$$-" 5�)($$r Qg-" 9$$ Q: 5U�8"1t E$$3_ ، 5<($$Y1ª1@" V$$:i2G
 {R$$? CN ($$U -($$ �yNT- 5u1$$ C2 vi-" V$$:i2G 5<($$I:,FG K$$U_ ،9e)($$rg@" X�$$ Qi-" K$$U <($$Y1ª1@"
 x.$$-"_ ، A�$$ Qi-" �"8_ K$$U 5{#$$e-" #$$N#� z$$JY #Y($$fN x.$$-" ،(intent detection) 59^$$ Q: Ai-" V$$rL)
 58($$,t}" V$$rj À$$-.j_ ،9$$ QN 5#[�-" 5<(D" $$��"_ ، 5<($$?:,@"_ ، 5E[1$$f Qg-" 4 " �¶$$�j BM?&$$f CN
 Z$$-" ، 59$$:/"RL-" 5<($$)(Ft V$$rj _T ، 5�$$:3 +1$$�R@" ¶$$� X 5�_ $$L-�" 5#$$[�-" V$$rj _T ،9$$ =w�" Q»-"

 .9 Q:$$ 5f Q'W@"_ 9$$ Q: 5U¤Y�" <($$e>" K$$U =#$$N#?-" ($$e vJD C#$$:wG

 s$$Y Q#-"_ 59$$£7(P@" <($$G1)_R) {R$$? CN ($$U 9$$ X: 5?: 5, QF-" 9^$$ Q: 5) =R =?-" 9$$\J-" 9$$>(?U <($$I:,FG K$$U
 9$$)(S�" z$$JY C<($$ =I: 5, �F Q&-" ~.$$/ CB$$M?G_ ، 59$$)1S}"_ 9J«$$'}" z$$JY #$$M&?N x.$$-" ، X 5à" $$3�"
 9J«$$'}"  p$$:MS  0($$t7d  9F$$'"1)  CE$$:,F&-"  ".$$/  º$$, C[_  ،KN#:w&$$f@"  9J«$$'T  K$$ =Y  9$$ Q:-;"

 .($$eG()(Sd 0($$t7d p$$U 9$$JM&P@"

 ، v 5È;"  B:L$$r Qg-"_  ، v 5È;"  C²$$:P2 Q&-"  9$$ X: 5?: 5, QF-"  9^$$ Q: 5) =R =?-"  9$$\J-"  9$$>(?U  5<($$I:,FG  K$$U
 �9$$>(?U  n$$ =>1Y  Z$$-"  9$$-;"  {8($$?U  z$$JY_  ،+ X8#$$ CG  <($$](^:)  z$$JY  �(^$$i,-"  4  �"#$$M&?[_
 ،9^$$ Q: 5) =R =?-"  5B$$MhJ-  9^$$:µ:j Q -"_  9$$ X[ 51 �P Qi-"_  9$$ Q: 53R Q2-"  9$$:J: 5J �P Q&-"  <($$]1L@"  5s$$e3  4  �9 Q:$$ 5'('T
 CB$$M?G � n$$-"� ($$U ($$e]T È _#^$$,N K$$L-_ ، �6#$$:wU ".$$/ ($$iU1N ã$$o 9$$ Q: 5-;" <($$P XP =2@" s$$­?U_
 ×$$jT ($$/#ST Z$$-" ،9^$$ Q: 5) =R =?-" <($$ =M 5J =q-" 9$$N"#) 4 5p$$FI-"_ 5B$$�1-" <"»$$Me- aB$$U(D a²$$:P2G z$$JY

 . 56R$$�(?@" 9^$$ Q: 5) =R =?-" 5<($$)(&L-" 4 ( �Y1:$$� �($$Ft}" �"1$$]T

،(Convolutional Neural Networks CNN) C9$$$:w:$3¤ Q&-" C9 Q:$$$$ 5,$2?-" C<(q$$$$, =$$ Xr-" �$$$$U#$$ CG 
568 AR$$ =L&@" 59^ Q: 5,$$$2?-" 5<(q$$$$, Qr-" p$$U 1N#$$$:w-" p$$$$¸(I$$U_ 81$$ v2-" s$$$$ew$$- !#$$$$$%&f$$ CG Z$$-" 

 K$$U C�$$&´N #$$m_ ، 5p$$¸(I@" À$$JG 4 5!¤q$$-" c ¼d 5{ vR$$ =?&-" 4 ،(Recurrent Neural Networks RNN)
 .se$$fw]T s$$/ "1$$f©- 9$$I:I¥" 4 s$$/_ ، �u(%$$�T ($$e:3 Ï Q#$$P&N p$$¸(I@ aV$$:[»G 71$$S_ À$$-°
 R$$�(iY <(^$$:�»S C9$$-;" Cs$$ QJ =?&G ($$e) Z$$-" 9$$I:M?-" <($$ Q: 5JM?-" K$$U B$$�(e-" s$$h¥" ($$i/ B$$ Q:Á
،(l$$'(¥"  9$$[Ð8)  681$$�  n$$](D  ��"1$$'  ،($$eG81�_  ($$e&:/(U  9$$3R?U  =l$$fgL&-  "{�$$:)�؛ 
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١٧٨

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 5�$$:-d ($$ �MS U R$$tb ($$2̈]_ C�$$iU ($$ �MS U ($$2̈ =] _T ،(!¤q$$-" cd { vR$$ =? Q&-") (:̈ 5ew$$� ($$ �U¤D n$$](D _T
 x.$$-" #$$Y"1I-" �$$eiU z$$JY 7($$M&Y�() 9$$ Q: 5-;" 9$$MS X -" C<($$I:,FG <T#$$) .(9$$ Q: 5-;" 9$$MS -")
 l$$[8#G_ X 5ï($$ =2 �o 5�" 9$$-;" s$$J?G �$$eiU z$$JY s$$£ ،($$eiU ¦R$$ó � a9^$$i:?U #$$Y"1I) 9$$-;" �"7T 7 X#$$ CÉ
 CR$$j.N ($$i C?:MS_ ،9$$JM>() 9$$JM>"_ ،68($$,?-() 68($$,?-"_ ،9$$MJq-() 9$$MJq-" 9$$N.� z$$JY ¦°($$M Qi-"
 9$$ Q: 5-;" 59$$MS Q -" C<($$I:,FG <8 X1$$ Ç  .9$$J[1 QF-" u1$$2 viJ- 9$$I:m Q#-" ¶$$� 9$$ Q: 5-;" 9$$MS Q -" 0($$o
 À$$-.j . a¶$$�L) =B$$y3T K$$/"R-" n$$m1-" 4 ($$/ CÐ"7T ²$$,�k3 ،E$$:M?-" s$$ XJ =? Q&-" ¦°($$M] !"#%&$$'()
 5{ vR$$ =?&-" 4 (RNN) 68 XR$$ =L&@" 9^$$ Q: 5,2?-" <(q,$$ Qr-" <($$ X: 5U�8"1ô E$$:M?-" 9$$-;" s$$ XJ =?G 4 C0($$¥"
 9$$\J-" c ¼d { vR$$ =?&-" 4 �;" ($$e?U CÛ$$©?] Z$$-" <($$ =I: 5, �F Q&-" À$$JG " �¶$$�j =#Y($$' x.$$-" ،!¤q$$-" c ¼d
 s$$ vJ =? Q&-"  K$$U  a9$$U A# =I&U  B$$o"RU  cd  5K$$/"R-"  n$$ 5m1-"  4  C<($$ =I: 5, �F Q&-"  ~.$$/  n$$ =J =�_  .9$$m1Fi@"
 6($$:o 671$$S �$$f� 4 5�?$$ Qf-" z$$JY n$$)T7 a9$$M%ª a681$$2)_ ،�$$&:ª(M-" �&i$$ Qf-" 4 A 5È;"
 À$$-° #$$Ç_ ، 50($$MY}" �(D°_ ، 57($$2&m�"_ ، 5s$$: 5J �? Q&-" 4 9؛^$$ Q: 5G(:¥" � 5]_W$$� K$$U a¶$$�j 4 5�($$f]�"
 z$$JY 9^$$ Q: 5,2?-" <(q,$$ Qr-() (pre-trained models) ( �I,$$fU 9$$) X8#@" ¦°($$Mi-" <($$?M&hU �$$)
 z$$JY �1$$ CJ =M?N K$$N.-" ،K$$[8 A1 =F@" K$$U �9$$Y1MhU ¦°1$$M] XB CD 4_ ،<($$/1N#:w-"_ 81$$ v2-"_ 9$$\J-"
�;" ã$$o ¦°($$M Qi-" ~.$$/ B$$y3T K$$U_ . a6¶$$,j a<($$](^:) z$$JY 5E$$:M?-" s$$ vJ =? X&-() 9$$-;" 5l$$[8#G 
67#$$?&U  ¦°($$Mi)  E$$ QJ =?&N  ($$U_  ،(Flair)_  ،(ELMo)  B$$�U  5<($$ =M 5J =q-"  K$$ vM =y&)  E$$ XJ =?&N  ($$U 

 ،(Transformer-XL_ Google’s BERT)_ ،(Transformer)_ ،(ULMFiT) B$$$$$$�$U Å"R$$$$$$$�}"
 .(١)9$$ X: 5?: 5, QF-" 5<($$\J- 781w](&$$' <($$>(?U cd 9$$3(ª�() ،(OpenAI’s GPT3)_

 (`"8_T) <($$ =](^ =: =,-"_ u1$$ C2 vi-" l$$:IiG <"_7T <($$I:,FG 9$$U7(I-" 01$$2w-" 4 ÅR? C:$$'
 59$$eS"1)  56"7}"  ~.$$/  p$$U  CV$$-�&-(3 ؛  =01$$I-"  CnwJ$$'T  ($$Mj_  ،s$$[RL-"  �bR$$I-"  9$$ =] X_ =# CU  z$$JY
 ،6 =8_R$$ª B$$) ،($$ �3 =RG �$$©- 9$$ X: 5Y( =M 5& �S�"_ 9^ X: 5]($$ =f �] 5�"_ 9$$ X[ 51

=\ vJ-" Ï($$¿}" 4 Be$$f-" (eU"#%&$$'"
 V$$-�&-" ".$$/ E XIP C:$$'_ ،Ï($$¿}" À$$JG 4 9$$ QN 5#:JI Q&-" l:-($$'}" K$$U ¦_R$$%J- 9$$ QP 5J CU 9$$S(o_

)1( Qui, X., Sun, T., Xu, Y., Shao, Y., Daj, N., Huang, X. )2020(. Pre-trained models for natural language 

processing: A survey. Science China Technological Sciences 63, 1872-1897.
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

، �� Q_
=
T  Xx 51$$ =\ vJ-"  X�$$ Qi-"  4  X�$$ 5Y( =i 5F ���"  �( =D Q.$$-"  5<($$I:,FG  B$$MY  9$$3R?U  cd  E$$[RF-"  =#$$:eMG 

�$$ XM =&e@"  01$$t7  s$$£  ،(^$$ �: 5](£  9$$ Q: 5M �m QR-"  681$$ Q�-"  s$$-(Y  4  CÏ#$$É  ($$U 87d"כ   5B C,$$ C'  9$$o(Gd  s$$£ 
 9^$$ Q: 5�P,-" »$$j"R@" 4 s$$e]"Rmk) �61$$'T ،s$$-(?-" ".$$/ cd 59$$ X: 5Y( =M 5& �S�"_ 9^ X: 5]($$ =f �] 5�"_ 9$$ X[ 51

=\ vJ-" !1$$J?-()
 {R$$? CN  ($$U  4  C81$$PM&G  n$$G()  #$$m  ! =1$$:-"  9$$ X: 5Y( =M 5& �S�"_  9^ X: 5]($$ =f �] 5�"  !1$$J?-(3  ،($$ ��-(£  9$$ Q: 5@(?-"
 59\J-" <(^$$:iIG_ ،(corpora) 59$$ X[ 51

=\ vJ-" <( =] X_ =# CM$$$-"_ ،(digital humanities) 59$$ X: 5M =m QR-" 5<(^ X: 5]($$ =f �] 5�()
 .s$$-(?-" 4 5<($$?U(>"_ 5<($$f'W@"_ »$$j"R@" s$$/T s$$­?U 4 (language technologies)



الباب الثاني
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

و̫ل ʭالأ žèĘال
æǀ ʯèƗyال �ǙقƗ+

 9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U 4 TR$$I] ($$U#iY ($$e C&3R?U Cl$$Õ a9$$ Q: 5I:,FG a<($$PJF2U C9$$? =)8T =כ($$i/
 6#$$o1-"_ ،(package) 9$$U»¥"_ ،(library) 9^$$,&L@" :�$$/_ �1؛$$�N(,-" 4 9$$hU�-" <($$2iU 4
 ،!»¥" KU �9$$Y1MhU C9^$$,&L@" K$$ QM =y =& =G .(model) ¦°1$$Mi-"_ ،(framework) 8($$¸�"_ ،(module)
 9$$\J-" 59$$>(?@ 5<(^$$,&L@" K$$U �¶$$� =j כ($$i/ .<"#$$o =1-" K$$U �9$$Y1MhU 6#$$o"1-" C9$$U»¥" K$$ QM =y =& =G_
 a9$$U»o l$$:2iG K$$LM CN �1؛$$�N(,-" 4 9^$$,&L@" ~.$$/ l$$:2iG #$$?) .(nltk) 59^$$,&LU B$$�U ،9$$ X: 5?: 5, QF-"
 �T �¤$$ =�U K$$LM CN s$$£ ،9$$ X[ 51

=\ vJ-" <( =] X_ =# CM$$$-" �$$/_ ،(nltk.corpus) B$$�U ؛($$e 5Jt"#) Z$$-" !»$$¥" K$$U
 �9$$Y1MhU K$$ QM =y =& =:3 C8($$¸�" ($$UT .9$$U»¥" K$$U (stopwords) 5{($$IN�" <($$MJD 6#$$o_ �Y#&$$f]
 1$$\](S B$$�U ،(�1$$�N(,-") 4 5<($$ =I: 5, �F Q&-" 5�(^$$i) 58($$fU 4 B$$M?G Z$$-" 5<"#$$o1-"_ !»$$¥" K$$U
 <($$ Q: 5U�8"1t  C9$$Y1MhU  1$$e3  ¦°1$$Mi-"  ($$UT  .(Bottle)  B$$G1)_  ،(Flask)  À$$'¤3_  ،(Django)
 9$$\J-"  9$$>(?U  4  CB$$M?G  Z$$-"  59^$$ Q: 5,2?-"  5<(q,$$ Qr-"_  ، 5�($$2o�"_  ، 5#$$Y"1I-"  K$$U  a9$$ Q: 5ª([8

. 5#$$:-1 Q&-"_ ، 58(^$$,&t�"_ ، 5+(?:&$$'�"_ ، 5s$$ew-"_ ، 5V$$:i2 Q&-"_ ، 5¦"R%&$$'¤- 59$$ X: 5?: 5, QF-"

 ($$e:-d C01$$t#-" K$$LM C[_ ،!"#%&$$'�" 9Je$$' ($$eiL-_ ،`"8_T 56"7} �9^$$ Q: 5)RY �9$$eS"_ כ($$i/ �$$©-
 6R$$�(,U 6"7}" B$$[»iG �1$$L[_ ،(anaconda) 59^$$«©) E$$[R¸ K$$Y _T ، �6R$$�(,U ($$e 5J[õG E$$[R¸ K$$Y
؛  X 5ö%$$ Qr-" �(e>" B:\$$rG !(­] 8($$& Có_ ،https://orangedatamining.com §$$)"R-" 0¤$$t K$$U
 ،(Text) 59^$$,&LU 5l$$:2iG K$$U Q#$$ C) � ؛ 56"7}" 5²$$&3 #$$?)_ .�$$Li:- _T ،כ($$U _T ،�_#^$$i[_ �(D ��"1$$'
 ($$Mj (Add-ons <($$3(ª�") 8(^$$:&t" Qs$$£ ،(Options <"8($$:t) z$$JY 5§$$\ Qy-" E$$[R¸ K$$Y =À$$-°_
 ~.$$/ 5l$$:2iG K$$U #$$ vj

=
k&-" vs$$&N ؛ 56"7}" ²$$&3 67($$Yd_ ،9^$$,&L@" l$$:2iG #$$?) .(٧٤) B �q$$ Qr-" 4

 .(Text Mining) 5u1$$ C2 vi-" l$$:IiG 5<"_7T ¢_#$$i� 81$$e­) 59^$$,&L@"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

Text 9^,&LU l:2iG 6.3(]_ <"8(:t_ (�]"8_T) 6"7T 9eS"_ : ٧٤ Bq�

 9$$>(?@" B$$MY 8($$fU 4 (widgets) 5<"_7}" §$$)R- 9$$J�UT 9$$£¤£ cd (٧٥) B �q$$ Qr-" 4 C¶$$�T
 K$$U a9$$ QM =e@ (^$$ �i Q:?U ( �U"#%&$$'" v#$$? CN 8($$fU XB CD_ ،(Text Mining) 5u1$$ C2 vi-" l$$:IiG 5¢_#$$i� K$$U

 . 59$$>(?@" A!($$eU

B:JP Q&J- 5BM?-" <"8(fU §)8 l:-('} 9J�UT : ٧٥ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(e&
Jq:

/ Å
"R?

&'
"_ <

(= ](^= := ,-" 
RN#

2
&- (

�]
"8_

T) 6
"7T

 Bt
"7 (

eS
� R= t B

^:�M
G_ <

"_7
}" 

§
)"RG

 0(
�U 

: ٧
٧ B

q�



الباب الثاني

١٨٤

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 5u1$$ C2 vi-" l$$:IiG ¢_#$$i� K$$U u1$$2i-" R$$N#2G 5<"_7T K$$U 6"7T lP$$f) CB$$M?-" T =#^$$, CN
 . [1G _T ،($$N#^:µ:L[_ _T ،<"#Jh@"/<"#^i&$$f@" R$$N#2G _T ،9 =] X_ =# CM$$$-" lP$$fj :(Text Mining)
 5<($$](^:) #$$Y"1m_ ،»$$MN(G 9$$ [:1]81$$כw:P�_ ،�($$N78(>" 9$$w:P�) R$$N#2 Q&-" <"_7T 9$$:I) ($$UT
 <"_7}" �$$e3 5<"_7}" C9$$ Q: 5I) ($$UT_ ،9^$$:)R?-" 9$$\ vJ-() E$$J?&G ¤$$3 (9^$$ Q: A, AF-" 5Ï($$¿}" 5<($$2 Q% =J CU
 9$$>(?@ !#%&$$f Cg' Z$$-" <"_7}" �$$/_ ،($$e&>(?U_ u1$$ C2 vi-" 5l$$:Ii&- !#%&$$f CG Z$$-"
 K$$Y ¾R$$t C}" 6"7}($$) ($$e 5F)8 #$$?) �d 5<"_7}" =À$$JG vB CD B$$M?G �_ .s$$[RL-" �bR$$I-" u1$$2]
 5l vi =h&-_ .(output) 5¦ =R% CM$$$-" 6"7T cd (input) 5B =t# CM$$$-" 6"7T K$$U 68k$$w-" 8»$$) 8($$fU ¦"R$$td 5E$$[R¸
 Bq$$r-"_ ٧٦ Bq$$r-") �$$& X:P:ª1G �$$G812) zw&L C:$$' ؛ 59$$ X: 5P:ª1 Q&-" 0(q$$�}" K$$U 8($$�j�"
 9$$ Q: 5J,I-" 9$$>(?@"_ ،9 =] X_ =# CM$$$-") :9^$$:G;" 5<"_7}" §$$)"RG 9^$$«:/ (٧٦) Bq$$r-" 681$$� X�$$ =, CG .(٧٧
 §$$)"RG 9^$$«:/ (٧٧) Bq$$r-" 681$$� X�$$ =, CG_ ،(<($$ =M 5J =q-" 9)(P$$'_ ،9 =] X_ =# CM$$$-" 8($$­iU_ ، A�$$ QiJ-
 ،(<($$ =](^ =: =,-" 0_#$$S_ ،9 =] X_ =# CM$$$-" 8($$­iU_ ،<"#Jh@"/<"#^i&$$f@" R$$N#2G) :9^$$:G;" 5<"_7}"
 p$$:MS p$$U (workflow) 5B$$M?-" 8($$fM) {R$$? CN x.$$-" 5+1J$$'}" ".$$e) !#%&$$f@" CB$$U(?&[_

 .9$$>(?@" X!($$ =e =U K$$U 9$$ XM =e =U Bq$$- 67 Q#$$ =P@" 5<(U"#%&$$'�" l$$fo 5<"_7}"

 ،(Transformation) B$$[1P Q&-" :�$$/_ ؛V$$�(Ê_ Qn$$' u1$$2 viJ- 9$$ Q: 5J,I-" 9$$>(?@" K$$ QM =y =& =G
 ¾#$$U_  ،(Filtering)  9$$:w2 Q&-"_  ،(Normalization)  9[1$$f Qg-"_  ،(Tokenization)  E$$[Rw Q&-"_
 ،(POS Tagger) 9$$ X[ 51 �P Qi-" !1$$'1-"_ ،(N-grams Range) <($$U"R\i-" _T 9$$ X: 5­ �w QJ-" <($$?)(^& Q&-"

.V$$�(Ê1-" À$$JG K$$U X 5� =R$$ =?-" A�$$ QiJ- §$$I3 6#$$:w@" 5<(U"#%&$$'�" cd ½;" 4 8($$r C©'_

 �kD ، �9$$ Q:J,m �9$$>(?U 9^$$ Q: 5) =R =?-" u1$$ C2 vi-" 59$$>(?U 4 B$$[1P Q&-" !"#%&$$'" K$$LM CN :}ppIQx ,-./
.9 Q:L,$$ Qr-" p$$m"1@" K$$U X 5� =R$$ =?-" X�$$ Qi-" �(D 0($$o 4 �1$$UR-"_ §$$)"_R-" 9$$-"�d s$$&N

 ($$i/ CE$$[Rw Q&-" B$$M?:3 ، as$$:mRG 5<($$U¤Y K$$U X�$$ Qi-" K$$U C7R$$N ($$U CE$$[RwG CK$$LM CN �$$)_ :<ppIjR ,-./
 ،B$$M>" ¾1&$$fU z$$JY 5E$$[Rw Q&-" C�"R$$Sd CK$$LM CN ($$Mj ،<($$ =M 5J =q-" K$$Y 5<($$U¤?-" À$$JG B$$23 z$$JY

 .9$$FI vi-" 571$$S_ 8($$:?M) 59$$JM>" K$$Y 9$$JM>" 5B$$23 z$$JY CE$$[Rw Q&-" B$$ =M?:3
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �$$eiM) _T ،(Snowball) �$$eiM) _T ،(Porter) �$$eiM) p$$ XFI@" ($$Ud !#%&$$f@" 8($$&ó �$$:3_ :0 9I AQpp w~ ,_./
 9 X: 5M =h?@" ($$eG Q7(U cd 9$$MJq-" �($$S8d z$$JY B$$M?N x.$$-" (WordNet Lemmatizer) <($$ =M 5J =q-" 59L,$$� 5s$$ Xh? CU
 _T ،9$$ X: 5M =h?@" 5<($$ =](^ =: =,-" #$$Y"1m 4 n$$:´ C) Z$$-" 9$$:-;"-9[1\J-" 59$$3R?@" z$$JY #$$M&?N x.$$-"_ ،9$$ Q: 5J�}"
 .)Universal Dependency Pipe )UDPipe( Lemmatizer(  X�$$ AJ Cq-"  x7($$M&Y�"  51$$Pi-"  s$$ Xh? CU  �$$eiM)
 4 �$$hei@" K$$N./ C9Jq$$rU K$$MLG_ ،($$e 5Y.S cd 9$$MJq-" �($$S8d z$$JY �($$ Q�-"_ C0 Q_

=
}" C�$$ei@" B$$M?N

 (e 5e,$$r- ($$e =?U B$$U(?&:3 ، �9$$ Q: 5J�T 9JM?&$$f@" ($$e 5&\:� 4 v#$$ =? CG Z$$-" <($$ =M 5J =q-" �$$?) p$$U 5B$$U(? Q&-"
 ($$e 5w�1) ($$e?U B$$U(?&N Z$$-" «�".$$J-"» :B$$�U ،9$$\: A2-" 4 �)($$rg-" l,$$f) ؛¾R$$t CT �(M$$'k)
 p$$,´G_ ،º$$�@" <($$U¤Y K$$U ($$M/ 58(^,&Y" z$$JY �1$$i-"_ V$$-}" {.$$¿ 9[1$$fG ($$e- xR$$h C:3 ،º$$�U
 ($$UT .�$$hei@" K$$N./ 4 ($$e:JY #$$M C&Y" Z$$-" 8(^$$,&t�"_ l$$[8# Q&-" <($$](^:) K$$U C9Jq$$r@" ~.$$/
 B$$y3T_ . a67_#$$PU a9[1$$fG z$$JY #$$M&?N �$$]} 1-̈:)؛M$$� �$$©J3 <($$ =M 5J =q-" 9L,$$� s$$ Xh?U �$$eiU
 =p$$: 5F �I Q&-" K$$ QM =y =& =N �$$]} ؛ 59^$$ Q: 5)R?J- X�$$ AJ Cq-" Xx 57($$M&Y�" 51$$P Qi-" s$$ Xh?U 1$$/ 59^$$ Q: 5)R?J- BM?&$$f CN ($$U

 .($$ �?U Xx 51$$ �P Qi-" =B$$: 5J �P Q&-"_ =s:$$'1 Q&-"_

 x.$$-" Xu($$�" �$$ =Mh?U CV$$:y CN _T ،{($$IN�" 5<($$MJD C!#%&$$f@" CV$$:y CN �$$)_ :0pp)RC ,-./
 9$$:FM Qi-" <"¶$$,? Q&-" ×$$jT K$$U_ .9$$ Q: 5FM Qi-" 5<"¶$$,? Q&-" z$$JY C#$$M&?N _T ،�^$$&:w2G 4 Cl$$�RN
 B$$M?:- ؛ a9^$$i:?U a9$$MJq) c_}" b 0"#^,&$$'"_ \bword\b 0(M?&$$'" 9^$$ Q: 5) =R =?-" u1$$2 viJ- 6#$$:w@"
 §I3 5<($$ =M 5J =q-" ¦"R%&$$'� /w+ 0(M?&$$'"_ ،($$/¶� �_7 (eS"R%&$$'" z$$JY �$$IFi@" ¶$$,?&-" ".$$/
 b 0"#^,&$$'"_ ،\b)B|b(w+\b 0(M?&$$'"_ ،�1$$U8 _T as$$:mRG <($$U¤Y CK$$ QM =y =& =N X�$$ Qi-" �(D 50($$o 4
 Z$$-" 5<($$ =M 5J =q-" XB CD ¦"R%&$$'" z$$JY v�$$IFi@" ¶$$,?&-" ".$$/ B$$M?:- a{R$$o xk$$) �$$'1I-" B$$t"7
 K$$ 5U ($$e C3_Ro � Q1$$L&G Z$$-" <($$ =M 5J =q-" ¦"R%&$$'� \w{5,}| 0(M?&$$'"_ ،7 Q#$$ =P@" 5{R$$¥" ".$$e) T#^$$,G
Y|y(\b 0(M?&$$'"_ ،{R$$oT 9$$fMt K$$U ×$$j(+U {R$$¿ �$$'1I-" B$$t"7 y 0"#^,&$$'"_ \b\w$$)؛ 

=
T

 .7#$$P@" 5{R$$¥" ".$$e) �$$e&´G Z$$-" <($$ =M 5J =q-" XB CD ¦R%&$$f©-

.(�N-sN) X� 5­ �w QJ-" p)(^&&-" ¾#U 8(^:&t" :�(:/



الباب الثاني

١٨٦

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

0_}" heiU$$�؛   z$$JY  C#$$M&?[_  ، A�$$ Qi-"  4  C<($$ =M 5J =q-"  Cs$$ Q'1 CG  ($$e)_  :0pp 7I AQ wx ,Y./  WQppbQ./ 
 XxR$$$$hr-" À$$$$i,-" s$$$$$'"__ ،(Averaged Perceptron Tagger) §$$$'1$$&@" �1$$$$&,$'¶) s$$'"_

.�($$ Q�-" C�$$ei@" �$$:F? CN è(^$$& Qi-" B$$y3T_ ،(Treebank POS Tagger)

غَوِيّة Âي جدولةِ بيانات ل: إعدا� البَيَانَات اللُّ المبحث الَأوَّ
 =B$$U(?&G �$$L- ؛ a67 Q#$$PU a9^$$«:e&) B$$fj}" V$$JU 4 <($$ =](^ =: =,-" 7"#$$Yd !#%&$$f@" K$$U l$$ QJ =F&N
 9$$ X[ 51

=\ vJ-" <($$ =](^ =: =,-" 7"#$$Yd 5+1J$$'T cd ($$i/ C¶$$� CT ، 5²$$: 5P Q2-" �$$S1-" z$$JY ($$e?U (`"8_T) C6"7T
 9$$ X[ 51

=\ vJ-"  <($$ =](^ =: =,-"  57"#$$Yd  z$$JY  Vmk$$'_  ، 59$$)1JF@"  9$$ Q: 5- Q_
=
}"  681$$ v2-()  9^$$ Q: 5) =R =?-"  5u1$$2 viJ-

 9$$ X[ 51
=\ vJ-" <($$ =](^ =: =,-" 7"#$$Y� .�$$U(�" B$$2w-" 4 5u1$$ C2 vi-" ¶$$� K$$U 67 X#$$ =?&@" ($$eG" = X¶ =\ =& CM)

 <" = X¶ =\ =& CM$$$-" ��(2t 9$$]1iY 1$$/ C+1$$JF@" 8"`؛_T 56"7T 4_ ، �9$$ QM =e =U ($$eiU ÃB Cq$$- ، �67 Q#$$PU Cl:-($$'T
 C<k$$ Q:/ ،s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU 5l$$:IiG K$$Y ($$i 5-(�U 4 . �9$$ Q[ 51«3 n$$](D _T ($$2̈ =] n$$](D �d ($$M:3

 .½;" 1$$P Qi-" z$$JY <($$ =](^ =: =,-"

 C71$$M?-" K$$ QM =y =& =[_ ،§$$I3 ($$ẅ� ١١٤ �1$$L:- 581$$ vf-" 57#$$Y 5l$$f¿ 5{1$$w v2-" C7 =#$$ =Y =7 X#$$ Co : �O ,?
9
e

 6 =81$$ vf-" 5<($$Nb �($$ Q�-" C71$$M?-" K$$ QM =y =& =[_ ،(9^$$:]bRI-" 8 =1$$ vf-" �(M$$'T) Qx 51$$«w-" =V$$:i2 Q&-" C0 Q_
=
}"

 B �q$$ Qr-" 4 ($$ XUT . 5B$$2w-" ".$$/ K$$U �($$�-" 5|$$ =P,@" 4 <($$ =](^ =: =,-" ~.$$/ !#%&$$f Cg'_ ،(٧٨ Bq$$ Qr-")
 =K$$ QM =y&3 ؛�($$ Q�-" 71$$M?-" ($$UT ،9^$$:]bRI-" 8 =1$$ vf-" �(M$$'T -($$ �yNT- C0_}" C71$$M?-" =K$$ QM =y =&3 (٧٩)
 ،($$ẅ� ٦٢٣٦ <($$ =](^ =: =,-" 5~.$$/ 4 {1$$w v2-" C7#$$Y =�1$$L:- ؛ �6#$$o"_ �9^$$ Q: 5]bRm �9$$Nb �$$:3 ÃV$$� XB CD
 B$$2w-" 4 �($$�-" |$$P,@") 9$$ Q: 5o(&w@" <($$ =M 5J =q-" 5¦"R%&$$'" 4 C<($$ =](^ =: =,-" ~.$$/ !#%&$$f Cg'_
 x.$$-" ،( X±$$'�" A¶$$ =\&@") d s$$£ ،(Text) v�$$ =] �$$]T z$$JY (category) 59$$«w-" R$$j° vs$$&N .(|$$-( Q�-"
 s$$£ ،(string) ($$e Q]T z$$JY CV$$�1G u1$$ C2 vi-"_ ،(9$$ Q: 53Ro 9J$$fJ') C�-(?:$$' ($$U 5�1$$] cd C¶$$rN
 �9$$P:P� 8 =1$$ vf-" �(M$$'T =p$$:MS Q�

=
T Þ$$?[_ ،(True) 1$$/ ($$Mj Ú�$$I:Io �$$ Q]T z$$JY (class) V$$i X2-"

.+1$$&L@" 5B$$t#@" 4
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

TextCategory
stringd

include=Trueclass

KN#-" !1N À-(U s:oR-" KMoR-" �@(?-" +8 ÷ #M¥" s:oR-" KMoR-" Ò sf)9�(w-"
6¤2-" �1M:I[_ l:\-() �1iUWN KN.-" �I&MJ- ¾#/ �:3 l[8 � +(&L-" À-° s-" 6RI,-"

0»]T _ �N#N �) (M- (m#2U E¥() +(&L-" À:JY 0»] !1:I-" ø-" 1/ �d �-d � Ò s-"�"RMY 0b
(MeiU |)_ (eS_� (eiU EJt_ 6#o"_ �w] KU sLIJt x.-" sL)8 "1IG" Í(i-" (eNT (N�(f´-"

�JPU ¶� sL:JY zJ&N (U �d !(?]}" 9M:e) sL- nJoT 71I?-() "13_T "1iUb KN.-" (eNT (N 6#�(M-"
"_Rwj KN.-" s£ 81i-"_ <(MJ­-" B?S_ Å8}"_ <"_(Mf-" EJt x.-" ÷ #M¥"!(?]}"

 �iUWMJ- ¾Rj° _ �) 8.^i&- �iU ¦Ro 4 �8#כ KLN ¤3 À:-d 0»]T +(&j �@"{"RY}"
  sLi©) <"° "1PJ�T_ Ò "1IG(3 01'R-"_ ÷ 0(w]}" Bm 0(w]}" KY À]1-kfN0(w]}"

 Re�T 9?)8T Å8}" 4 "1P:f3 �jRr@" KU sG#/(Y KN.-" cd �-1'8_ Ò KU 6�"R)9)1&-"
Í(i-" 8.]T �T seiU BS8 cd (^i:o_T �T (,hY Í(iJ- �(DT s:L¥" +(&L-" <(Nb ÀJGR-"�]1N

......
�]"8_T 6"7T �3 (e&h-(?M- <( =](^ =: =,-" 9Jq:/ Bq� : ٧٨ Bq�  

TextCategory

stringd

include=Trueclass

،s:oR-" KMoR-" Ò sf)9�(w-"
،�@(?-" +8 ÷ #M¥"9�(w-"

،s:oR-" KMoR-"9�(w-"
،KN#-" !1N À-(U9�(w-"

،�?&f] כ(Nd_ #,?] כ(Nd9�(w-"
،s:I&f@" ³"R2-" (]#/"9�(w-"

،�-(y-" �_ se:JY +1y\@" ¶� se:JY nM?]T KN.-" ³"R�9�(w-"
،s-"6RI,-"

،�I&MJ- ¾#/ �:3 l[8  � +(&L-" À-°6RI,-"
......

�]"8_T 6"7T �3 (e&h-(?M- <( =](^ =: =,-" 9Jq:/ Bq� : ٧٩ Bq�



الباب الثاني

١٨٨

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ¦"R$$$$%$&'"_ ،(�($$�-" B$$2w-") <($$ =M 5J =q-" �My$$$G_ ،<($$ =M 5J =q-" 9^$$,:Io 5<($$](^:) 9^$$«:eG :E@pp �) A\E 9�
 (class) V$$i A2-" #N#$$$� À$$-° l$$ XJFG .(|$$-( Q�-" B$$2w-" 4 0_}" |P$$$,@") <(Y1$$$ª1@"
 �9J2$$$ Q& CU  nf©$$$-_  ،(discrete)  �9J2wi$$$U  �$$/_  ،0 Q_}"  71$$M?-"  4  -9^ Q: 5]#$$$U  _T  9$$ Q: ALU-
 K$$ QM =y =& =N x.$$-" ،(Title) �"1$$i?-" s$$£ ،�$$- (^$$ �&)(£ " �¶$$\&U K$$ QM =y =& =N aV$$i� QB CD Q�} ؛(continuous)
 s$$£ ،6 =81$$ vf-" <($$Nb K$$ QM =y =& =N x.$$-" ،(Content) ¾1$$&P@" s$$£ ،�($$�-" 71$$M?-" 4 6 =81$$ vf-" =s$$'"
 #$$iY_ .K$$N71MY K$$U �#$$) a6#$$MYT 9$$?)8T cd ($$i/ Cn$$h&o"_ .(Numerical) 56 =81$$ vf-" l$$©GRG s$$m8
 ÃV$$ =� 4 a9$$Nb XB CD CB$$t# CG_ ،(٨٠) B �q$$ Qr-" 4 ($$Mj Ãx71$$MY aBq$$r) ($$e 5i[_(iY cd C8($$r CN ؛ 5s$$: 5J �? Q&-"
 �n$$?ª C_ #$$m 9$$JU(D a681$$' vB Cq$$3 (٨١) B �q$$ Qr-" ($$UT .($$ẅ� ٦٢٣٦ {1$$w v2-" C7#$$Y �1$$L:- ، a#$$o"_

. a#$$o"_ ÃV$$� 4

Topic Title Content

discrete string string

class include=True

9:LU 9�(w-" s:oR-" KMoR-" Ò sf)
9:LU 9�(w-" �@(?-" +8 ÷ #M¥"
9:LU 9�(w-" s:oR-" KMoR-"
9:LU 9�(w-" KN#-" !1N À-(U
9:LU 9�(w-" �?&f] כ(Nd _ #,?] כ(Nd
9:LU 9�(w-" s:I&f@" ³"R2-" (]#/"
9:LU 9�(w-" �-(y-" � _ se:JY +1y\@" ¶� se:JY nM?]T KN.-" ³"R�

9^:]#U 6RI,-" s-"
9^:]#U 6RI,-" �I&MJ- ¾#/ �:3 l[8 � +(&L-" À-°
9^:]#U 6RI,-" �1IwiN s/(im�8 (MU _ 6¤2-" �1M:IN _ l:\-() �1iUWN KN.-"
9^:]#U 6RI,-" �1im1N s/ 6Rt;() _ ÀJ,m KU 0»]T (U _ À:-d 0»]T (M) �1iUWN KN.-" _
9^:]#U 6RI,-" �1PJw@" s/ À«-_T _ se)8 KU ¾#/ zJY À«-_T
9^:]#U 6RI,-" �1iUWN � s/8.^iG s- !T seG8.]TT se:JY �"1' "_Rwj KN.-" �d
9^:]#U 6RI,-" s:­Y +".Y se- _ 6_(r� s/8(2)T zJY _ se?M' zJY _ se)1Jm zJY Ò s&t
9^:]#U 6RI,-" �iUWM) s/ (U _ Rt;" !1:-() _ ÷() (iUb 01IN KU Í(i-" KU _

... ... ...

�]"8_T 6"7T �3 (e&h-(?M- <( =](^ =: =,-" 9Jq:/ Bq� : ٨٠ Bq�



١٨٩

ة صُوِ� والبَيَانَات العَرَبِيَّ تنقي� النُّ

ة يَّ
غو

ُّ الل
تِ 

انا
لبي

يّ ل
ناع

صطِ
الا

اءِ 
َّك ذ

 ال
اتُ

قني
وت

اءُ 
حص

الإ
هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

Topic Title Content Numerical
discrete string string string
class include=True

9:LU 9�(w-" K$$N#-" !1$$N À$$JU s$$:oR-" K$$MoR-" �$$@(?-" +8 ÷ #$$M¥" s$$:oR-" K$$MoR-" Ò s$$f) 1

9^:]#U 6RI,-" 6¤2-" �1M:I[_ l:\-() �1iUWN K$N.-" �I&MJ- ¾#/ �:3 l[8 � +(&L-" À$-° s$-" 2

9^:]#U �"RMY 0b 0»]T_ �N#N �) (M- (m#2U E¥() +($$&L-" À:JY 0»] !1:I-" ù-" 1$$/ �d �$$-d � Ò s$$-" 3

9^:]#U �(f´-"  |)_ ($$eS_� ($$eiU E$$Jt_ 6#$$o"_ �$$w] K$$U s$$LIJt x.$$-" s$$L)8 "1$$IG" Í($$i-" ($$eNT ($$N 4

9^:]#U 6#�(M-" ¶� sL:JY z$$J&N (U �d !($$?]}" 9$$M:e) sL- n$$JoT 71$$I?-() "1$$3_T "1$$iUb K$$N.-" ($$eNT ($$N 5

9:LU !(?]}"  "_Rwj K$$N.-" s£ 81$$i-"_ <($$MJ­-" B$$?S_ Å8}"_ <"_(M$$f-" E$$Jt x.$$-" ÷ #$$M¥" 6

9:LU {"RY}" �iUWMJ- ¾Rj° _ �) 8.^$$i&- �iU ¦Ro 4 �8#כ KLN ¤3 À:-d 0»$$]T +($$&j �$$@" 7

9^:]#U 0(w]}"  "1?:¸T_ sLi©) <"° "1$$PJ�T_ Ò "1IG(3 01$$'R-"_ ÷ 0(w]}" Bm 0(w]}" K$$Y À]1-k$$fN 8

9^:]#U 9)1&-"  9$$?)8T Å8}" 4 "1P:$$f3 �jR$$r@" K$$U s$$G#/(Y K$$N.-" cd �-1$$'8_ Ò K$$U 6�"R$$) 9

9:LU �]1N  8.]T �T s$$eiU BS8 cd (^i:o_T �T ($$,hY Í(iJ- �(DT s$$:L¥" +($$&L-" <($$Nb À$$JG R$$-" 10

... ... ... ...

�]"8_T 6"7T �3 (e&h-(?M- <( =](^ =: =,-" 9Jq:/ Bq� : ٨١ Bq�

 �� =#$$,3 ، X¶$$ =\&@" 9M$$' l$$&L CG ؛ 59$$-(¥" ~.$$/ 4_ ، a9$$ Q: A2 =] ¶$$� <" = X¶$$ =\ =& CU !"#%&$$'" K$$LM CN
 <" = X¶ =\ =&$$ C$@" cd 68($$�ú- (d) $$$) C»$$UR] ؛ 5u1$$ C2 vi-" cd C¶$$rG Z$$-" (s) ~8($$2&t" _T ،(string) K$$U
 _T ،9$$J2 Q&@" 59 Q:$$ 5'(:I@" <" = X¶$$ =\ =& CMJ- (c) :»$$U QR-" C~8($$2&t" _T ،(continuous) Cl$$&L] _T ،9 Q:M$$'�"

.¡$$[8"1&J- (t) :»$$U QR-" C~8($$2&t" _T ،(time) Cl$$&L]

انِي: الإحصاءات وتكرار الكلمة-تكرار المستند العكسِيّ المبحث الثَّ
 7"R$$ CN ($$U 8(^$$:&t" _T ،($$ �?:MS ($$/8(^:&t" K$$LM C[_ ،9$$ X[ 51

=\ vJ-" 9$$] X_ =#MJ- �9$$ Q: 5- Q_
=
T �<"�($$2od R$$31&G

 7#$$Y_  ،{_R$$¥"  7#$$Y_  ، 5<($$ =M 5J =q-"  7#$$Y  K$$U  C<"�($$2o�"  ~.$$/  � Q1$$ =L&G_  ،($$eiU  �$$ C&3R?U
 5<($$U¤Y 7#$$Y_ ،9 =] X_ =# CM$$$-" 4 5<($$ =M 5J =q-" 501$$¸ §$$ X' =1&U_ ،(<($$:U"R\i-") 9$$ X: 5­ �w QJ-" 5<($$?)(^& Q&-"
 5<($$MJqJ- 9$$ X[ 51«@" 9,$$f X́ -"_ ، A�$$ QiJ- 9$$ Q: 5J,I-" 9$$>(?@" 4 a9$$-"�d �_7 A�$$ Qi-" 4 n$$j 5R

CG �d 5s$$:m Q -"
 7#$$Y_ ،V$$[R? Q&-" (0T) �¤$$�U �1$$LG �kD ،c_}" ($$e C3_Ro 7 X#$$ CÉ Z$$-" 5<($$ =M 5J =q-" 7#$$Y_ ،6#$$[Rw-"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 <"¶,?&-" 7#$$Y_ ،(¾) 681$$2I@" V$$-}" �¤�U �1$$LG �kD ،6¶$$t}" ($$e3_Ro 7 X#$$ CÉ Z$$-" <($$ =M 5J =q-"
 ، A�$$ Qi-" K$$U �67#$$PU ($$ �̧ (M]T CV$$rLG a�1$$U8 z$$JY #$$M&?G Z$$-" ،(regular expressions) 9$$ Q: 5FM Qi-"
 .�$$ Qi-" s$$'_ =8($$:t A�$$ QiJ- 59$$ Q: 5J,I-" 9$$>(?@" 4 !#%&$$f@" ={($$ªT "°d 9$$ X[ 51 �P Qi-" !1$$'1-" 7#$$Y_
 C8($$f@" .(٧٨) B �q$$ Qr-" <($$](^:) ($$Me:3_ ،9 =] X_ =# CM$$$-" 56"7T 4 59$$>(?MJ- �"8($$fU (٨٢) B �q$$ Qr-" 4
 5<(^$$ X: 5�( =2 �o 5�" =è(^$$&] Cn$$ �ª =R =Y .(similarity hashing) 5�)($$r Qg-" 9$$�»h&- �($$ Q�-"_ ، 5�($$2oú- 0 Q_

=
}"

 Cn �ª =R =Y s$$£ ،s$$[RL-" 5�bR$$I-" <($$Nb <($$](^:,- §$$I3 a<()($$fo 9$$?)8T ²$$:ª1&- 4 "<$$#_0 (٢٨)؛
  .(٨٣) B �q$$ Qr-" 4 �)($$r Qg-" 59$$�»Ë =9$$h:g]

�)(rg-" 9�»hG_ <"�(2oú- BM?-" "8(fU : ٨٢ Bq�
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٨٣
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

0�ER./ iNQb �S 0�� 7}�̀ D/aEC�� Z[Q=\ : ٢٨ T?(U

�
bQ

-S
 

0=
*F.

/ T
Q�

7 h
AX

w R, *./ 
zuE

@--.
/

�
?jL

/

D
E9 = A*

9 F./
0ppppppppppppp�1/ iNQ

~.
/

4.75 4 19 4 s:oR-" KMoR-" Ò sf) 9�(w-"

4.5 4 18 4 �@(?-" +8 ÷ #M¥" 9�(w-"

6 2 12 2 s:oR-" KMoR-" 9�(w-"

4 3 12 3 KN#-" !1N À-(U 9�(w-"

3.8 5 19 5 �?&f] כ(Nd _ #,?] כ(Nd 9�(w-"

6.333 3 19 3 s:I&f@" ³"R2-" (]#/" 9�(w-"

4.4 10 44 10 �-(y-" � _ se:JY +1y\@" ¶� se:JY nM?]T KN.-" ³"R� 9�(w-"

 8"RLG- 59MJq-" 58"RL&) {R? CN (U 9 X: 5?: 5, QF-" 59\J-" 59>(?U 4 9 X[ 51
=\ vJ-" <( =] X_ =# CM$$$-" 5<"�(2od KU

،(TF-IDF) ~8(2&t"_ ،(Term-Frequency Inverse Document Frequency) A 5Ý$$L?-" #^i&$$f@" 
 5B2w-" K$$U �($$ Q�-" |$$P,@" 4 �$$ C&-_(^iG x.$$-" X 5ç$$ �f Á -" 8" =R$$ �L X&-"_ E$$JF@" 8" =R$$ �L X&-" K$$Y �V$$J&%U 1$$/_
 4 9$$ QMe@" 5<($$ =M 5J =q-() B$$) ،9^:,$$f´-"_ 9$$IJF@" ($$eG"8"RLG_ <($$ =M 5J =q-" 5l$$ =G CR =) vs$$ =&e =N � 1$$e3 ،0_}"
 ،#$$o"1-"_ R$$w A2-" �$$) B$$mT �9$$M:m u1$$ C2 vi-" �$$) " �8"R$$LG ×$$j}" <($$ =M 5J =q-" �$$F?:3 ،u1$$ C2 vi-"

 .#$$o"1-"_ R$$w A2-" �$$) z$$JYT �9$$M:m u1$$ C2 vi-" �$$) 9$$ QMe@" <($$ =M 5J =q-" �$$F?[_

 AB CD 4 ($$/ 57_8_ 7#$$Y_ ، a9$$MJD AB CD 8"R$$LG �$$) a+($$fo 5�"R$$Sd z$$JY C9$$ Q: 5U�8"1�" ~.$$/ B$$M?G
 :9^$$:G;" 59$$-7(?@" E$$3_ =À$$-°_ ،9 =] X_ =# CM$$$-" 4 ($$e AJ CD <($$ =M 5J =q-" 57#$$Y �1$$MhU_ ، Ã�$$ =]

	 9 =] X_ =# CM$-" 4 <( =M 5J =q-" 7#Y È(MSd ÷ 9MJq-" 8"RLG = TF 9MJq-" 8"RLG

	   ،( 
u1 C2 vi-" 7#Y

9MJq-" 4 Z-" u1 C2 vi-" 7#Y )  = (9MJqJ-) IDF ÝL?-" #^i&f@" 8"RLG
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	  8"R$$LG  9,$$f]) û1$$-  = (9$$MJqJ-) TF-IDF  Ý$$L?-"  #^i&$$f@"  8"R$$LG-9MJq-"  8"R$$LG 
(Ý$$L?-" #^i&$$f@" 8"R$$LG 9,$$f] × 9$$MJq-"

 A�$$ 5?: 5, QF-" 0�(^$$i Q&-" 4 (Zipf) V$$[� T#$$,U z$$JY ~ 5̄ $$jRG !#$$?) <($$MJqJ- C�($$2o�" ".$$/ Q̄ $$ =M&N
 �9-�7 ($$i/ 9$$ Q: AM =/}"_ ، A�$$ Qi-" 4 59$$MJq-" 9$$ Q: AM =/T z$$JY B$$) ،9$$ X[ 51

=\ vJ-" u1$$ C2 vi-" 4 <($$ =M 5J =q-" 7_81$$-
 8"R$$LG +($$fo (`"8_T) 6"7T K$$ QM =y =& =G �_ .($$e- �9$$ Q[ 51i?U �9$$ Q: AM =/T CB$$MÉ ($$ �Y v�1G 9$$MJq-" � v�1$$G z$$JY
 (�1$$�N(,-") 4 (١)7"1$$j}" 5!"#%&$$'() ($$e CI:,FG K$$LM CN �$$:JY_ ، X 5Ý$$L?-" #^i&$$f@" 8"R$$LG-9MJq-"
 #^i&$$f@" 8"R$$LG-9MJq-" 8"R$$LG 9$$h:g] K$$U 9$$MJD �$$fMt =0 Q_T Cn$$ �ª =R =Y .(7) 5E$$PJ@" 4 ($$Mj

 .($$$/) E$$PJ@" 4 ($$Mj (9^$$ Q: 5] =#@" 8 =1$$ vf-") XV$$ =JU_ (9$$ Q: AL@" 8 =1$$ vf-") XV$$JU K$$U X 5Ý$$L?-"

)1( Lavin, M. J. )2019(. Analyzing Documents with TF-IDF [Online Lessons]. In: Z. LeBlanc )Ed.(, The 

Programming Historian. Retrieved October 24, 2022, from https://doi.org/10.46430/phen0082. 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

ǘƘɦال6̫ا žèĘال 
ا) ʭمſɦ ʭالك ƖǙمô+ا) و ʭمſɦ ʭة الك�Ǚق{

 0 A1$$ = C� �$$e3 ؛ =u1$$ C2 vi-" C9$$-;" C¦ 5.$$Mi CG ($$U#iY :xT ؛ 5u1$$ C2 vi-" p$$U 9$$-;" CB$$U(?&G ($$U#iY
 9$$S.M]  4  9^$$:iI X&-"  <($$'8(M@"  C�$$?)  �n$$2 A C�  . a!($$m8T  cd  u1$$ C2 vi-"  ~.$$/  4  <($$ =M 5J =q-"

.(١)�$$ AM =&e@" �$$ X[ 51
=\ vJ-" K$$U �¤$$ A̧ �() �R$$N#S ��$$:%JG 1$$/_ ،9^$$ Q: 5) =R =?-" <($$ =M 5J =q-"

 9$$>(?U 4 9$$ =I Q, =F@" �$$/(i@" =E$$3_ ،!($$m8T cd <($$ =M 5J =q-" B$$[1� =6R$$L3 5½k$$ =N ($$M:3 � A� Ck$$'
9؛  Q:$$ 5'('T B$$o"RU CÏ¤$$ =£ B$$[1P Q&-" <($$ Q: 5JM?- .9$$ Q[ 51

=\ C- aR$$­] 9$$eS_ K$$U À$$-°_ ،9$$ X: 5?: 5, QF-" 59$$\J-"
 :9^$$:]( Q�-"_ .²$$J2G � �9$$MN#m �9$$JoRU �$$/_ ،(One hot encoding) 5#$$o"1-" s$$m QR-() ¯$$U Q -" :c_}"
 :9$$�-( Q�-"_ .c_}" 9$$JoR@" =9Jq$$rU n$$>(Y Z$$-" ،(Bag of Words BOW) 5<($$ =M 5J =q-" 9^$$,:Io
 X#$$?G Z$$-" ،(word٢vec) �$$h&U cd 59$$MJq-" ¦°($$M] _T ،(Word Embedding) 59$$MJq-" �$$MyG

 .u1$$ C2 vi-" 4 9^$$ Q: 5) =R =?-" <($$ =M 5J =q-" 9$$S.M] 4 =B$$y3}"

 =9$$JM>" K$$ QM =y =& =N (^$$iN#- x.$$-" Í1$$U(I-" Q�
=
T Å $$wi- ؛½;(D #$$o"1-" s$$mR-() ¯$$U -" B$$M?N

 9$$:I,-" B^$$:�M&)_ ،(١) s$$mR-() (�($$S) B^$$:�M&) C̄ $$U Q -" CB$$M?N .(0õ$$@" cd #$$MPU �($$S) :9^$$:G;"
 9$$JoR@" 4 B^$$:�M Q&-" #$$iY (#$$MPU) 9$$MJq- (١) s$$m QR-" �$$F?N 9^$$:](�-" 6 QR$$@" 4 s$$£ ،(٠) s$$m QR-()

.�$$G¶t}" �$$&JoR@" 4 <($$ =M 5J =q-" 9$$ Q: 5I) 4 ".$$L/_ ،<($$MJq-" 9$$:I,- (٠) s$$mR-"_ ،9^$$:]( Q�-"

aEU(=xS��T�:/
1000

0100

0010

0001

 9^ Q: 5) =R =?-" 9$$MJq-" B$$:J� 4 X�$$ 5Y( =i 5F ���" �( =D Q.$$-" <($$:U�8"1t :9^$$ Q: 5) =R =?-" 9$$MJq-" 9$$S.M] .K$$MoR-"#,Y ،±$$:2?-"  (١)
 .٩٥-١٢٤ <($$Pw2-" ،٢٠١٩ ، X 5� =R$$ =?-" X�$$ Qi-" B$$:J� 4 X�$$ 5Y( =i 5F ���" �( =D Q.$$-" <($$:U�8"1t :4 .($$:̈ 5?[�1G_ ($$[̈ 51

=\ C-
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هذه الطبعة إهـــداء من المجمــع
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 1$$J3 ، 59$$I[R QF-" ~.$$e) 9$$M% Qy-" 9$$ X[ 51
=\ vJ-" <( =] X_ =# CM$$$-" B^$$:�M&- 9$$-;" s$$ vJ =?G K$$U ¾_#$$S �

�6 QR$$ =U ، a6 QR$$ =U V$$-T ١٠٠ 9$$MJq-" 5B^$$:�MG cd ¦(&P:$$' À$$-.3 ؛ a9$$MJD V$$-T ١٠٠ (^$$iN#- �T ($$iª 3" 
 ($$/"_#S !#$$Y K$$Y À$$:/(] ، �9$$:-(Y �9^ Q: 5)($$fo �9$$wJqG =À$$-° 4_ ،)0( s$$mR) 6 QR$$ =U ٩٩٫٩٩٩_ ،)1( s$$mR)
 ($$e- �$$©- �<($$MJD =כ($$i/ �1L&$$'_ ،9e)($$rg@" 9$$ Q: 5-�#-" 9$$m¤?-" <"° <($$ =M 5J =q-" B^$$:�MG 4

 .($$ei©) ($$M:3 a9$$)8(I&U a!($$m8k) n$$J X� CU #$$m ($$ei©) �9$$ Q: 5-�7 �9$$m¤Y

 s$$mR-()  ¯$$U Q -"  81$$2m  5l,$$f)  (Bag of Words (BoW  5<($$ =M 5J =q-"  9^$$,:Io  6R$$L3  <�($$S
 !($$m8}" ~.$$/ �1$$LG_ ،u1$$ C2 vi-" 4 5<($$MJqJ- �9$$ QN 57#Y ($$ �U(m8T <($$MJq-" C9^$$,:Io ü$$´ CG_ ،#$$o"1-"
 <�($$S s$$£ ،<($$MJq-" �"R$$£d 9$$>(?U #$$[R] ($$U#iY �9$$ QMe CU �$$/_ . �9$$:M£8(�1- _T �9^$$ X: 5�(^i£ _T �9$$:I:Io
 <($$?)(^& Q&-" CB$$ XJ CÉ x.$$-" (Word Embedding) 5<($$ =M 5J =q-" �$$My&) {R$$? CG ،×$$jT �6 =8 Q1$$ =FU �6R$$L3
 ، a#$$o"_ !"R$$\] ABq$$- ($$N̈ 57#Y ($$ �]1MyU �$$F? C[_ ،9 =] X_ =# CM$$$-" 4 Ã�$$ =] XB CD 4 (<($$:U"R\i-") 9$$ X: 5­ �w QJ-"
 ��$$h Q& CU Ã�$$ =] ABq$$- �1$$L:- ؛(pre-trained model) { XR$$?G 5l$$[8#G ¦°1$$M] !"#%&$$'() À$$-°_

 .<($$ =M 5J =q-" ABq$$- 59$$ Q: 5?: 5M �h Q&-" 5<(^$$i:My Q&-" 59$$h:g] K$$U C§,´&$$f CN (vector)

 ¦°1$$M] c ¼d �($$�-" |$$P,@" 4_ ،<($$ =M 5J =q-" 59^$$,:Io ¦°1$$M] c ¼d 0 Q_
=
}" |$$P,@" 4 { QR =?&i$$'

 .s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU 5u1$$2] z$$JY ($$MeG(I:,FG ÅR?&$$f] s$$£ ، 5<($$ =M 5J =q-" �$$MyG

ل: حقيبة الكَلِمَات المبحث الَأوَّ
 X#$$? C[_ ، Ã�$$ =] _T a#^i&$$fU XB CD 4 9 =] X_ =# CM$$$-" 4 <($$MJqJ- a!($$m8T �($$r]í) <($$ =M 5J =q-" 9^$$,:Io ($$] C#:wG
 K$$N./ cd R$$­i] ،¦°1$$Mi-" 56R$$L3 §:$$fµ&-_ .<($$eh X&@" ¦°($$M] §$$f)T K$$U C¦°1$$Mi-" ".$$/

 :u1$$ C2 vi-" K$$U KN#^i&$$f@"

.«�@(?-" +8 ÷ #M¥"» :T ,?
9
c/ (@Y-~:/

.«�G(Nb sL[¶' ÷ #M¥" Bm_» : ArE ,s./ (@Y-~:/
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 51$$P Qi-" z$$JY <($$ =M 5J =q-" 7#$$Y 5s$$:mRG K$$U � Q1$$ =L&N Í1$$U(m �($$r]d z$$JY �� Q_
=
T ¦°1$$M Qi-" B$$M?N

 ،["�$$G(Nb" 7 ،"sL[¶$$'" 6 ،"B$$m_" 5 ،"�$$@(?-"" 4 ،"+8" 3 ،"÷" 2 ،"#$$M¥"" :1] :½;"
 K$$ XMy CG K$$J3 A�$$ QiJ- 9$$ Q: 5J,I-" 9$$>(?@" 4 ( �I,$$fU �6#?,&$$f CU �9$$ X: 5w:Ê_ �<($$MJD A�$$ Qi-" 4 �(D 1$$-_
 CBM?N s$$£ ،ÍR$$ewU �s$$m8 a9$$MJD AB Cq$$-_ ، a<($$MJD p,$$' z$$JY CÍ1$$U(I-" ".$$/ x1$$&É_ .Í1$$U(I-" 4
 B Q� =M&&3 ، 5<"#^i&$$f@" XB CD 4 <($$ =M 5J =q-" 81$$eÊ 5<" QR$$ =U 57#$$?- 5<(e 5h X&$$ C$@" 5B^$$:�MG z$$JY (^$$ �: 5](£ ¦°1$$M Xi-"

:½;" 1$$P Qi-" z$$JY

[2، 2، 1، 1، 0] :T ,?
9
c/ (@Y-~:/

[1، 2، 2، 1، 1] : ArE ,s./ (@Y-~:/

 ¤D 4 �$$G QR =U ($$M/7_81- 9 (٢)؛$$M:I-" (^$$&:FY CT #$$m (÷) 9$$MJD_ (#$$M¥") 9$$MJD Q�
=
T ÄPJi$$'

 .u1$$ C2 vi-" _T <"#^i&$$f@" {�; a<($$MJD 9^$$,:Io =¦°1$$M] Þ$$,] ($$U#iY �$$ Cfw] CR$$U}" .KN#^i&$$f@"
 p$$ª_ #$$m_ ،<($$eh Q& CU =9$$fMt ($$i-(�U 4 KN#^i&$$fMJ- =p$$ =ª =_ #$$m ¦°1$$Mi-" Q�

=
T -($$ �yNT- CÄPJi$$'

 C9$$MJq-(3 ،<($$ =M 5J =q-" 59^$$,:Io B$$MY C+1J$$'T À$$-°_ ،R$$w� 9$$M:I) 0 Q_
=
}" 5#^i&$$f@" 4 ($$ �fU(t ($$ �e 5h Q&U

 .)0( 9$$M:I) R$$ =t;" 4 B$$ X�M CG ؛R$$t;" 4 R$$e­G �_ ، a#^i&$$fU 4 R$$e­G Z$$-"

 +($$fo_ ،9MJq-" 58"R$$LG +($$fo :�$$/_ ؛ 5<($$ =M 5J =q-" 59^$$,:Io ¦°1$$M] C�$$©N(IU (`"8_T) 6"7T 4
 z$$JY 9$$MJq-" 8"R$$LG 5+($$fo 4 ¦°1$$M Qi-" B$$M?N .(Regularization) §$$, Qy-"_ ، A�$$ Qi-" 8"R$$LG
 ، A�$$ Qi-" 4 9$$MJq-" 8"R$$LG 7#$$Y xT 8)؛" =R$$ �L X&-") :�$$/_ ،($$/ =#oT C!#%&$$f@" 8($$&ó �$$/(iU 9$$£¤£
$$�Sublinear X)؛  5YRw-" X�$$ XF =�")_ ،� !T X�$$ Qi-" 4 671$$S1U 9$$MJq-" B$$/ xT ؛(Binary X 5ï(^$$i v�-")_
 9$$£¤£ z$$JY ¦°1$$Mi-" B$$M?:3 ؛ A�$$ Qi-" 8"R$$LG 5+($$fo 4 ($$UT .s$$£8(�1J-" cd <"8" =R$$ �L X&-" B$$[1� xT
 8"R$$LG : 5�($$ Q�-"_ ،8" =R$$ �L X&-" ".$$/ �"R$$Sd !#$$Y !#%&$$f@" 7"8T 0($$o 4 =�ý � :0 Q_

=
yNT �$$/(iU$$)؛ "{

 X 5Ý$$L?-" #^i&$$f@" 8"R$$LG :|$$ 5-( Q�-"_ ،(inverse document frequency IDF) X 5Ý$$L?-" #^i&$$f@"
 4 ($$/"8"RLG +1$$fP@" 9$$MJq-" �$$:3 R$$e­G � a#^i&$$fU Ax

=
T 7(?,&$$'" z$$JY CB$$M?N x.$$-" ،V$$ Qw =%@"

 !#%&$$fMJ- KLM C:3 §$$, Qy-" 4 ($$ QUT . a9$$ Q[ 5Rw� a9$$M:m Ax
=
T 7(?,&$$'" B$$ST K$$U ؛¾R$$t C}" <"#^i&$$f@"
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 " �#$$:?) �(D �d (s$$mR-") �$$h Q&@" 01$$  ̧ 5#$$:o1G_ 6R$$N(?@ ؛)L1( 8($$&ó �T _T ،(None �ý �) 8($$&ó �T
 .<($$eh Q& CMJ- A�$$ 5?:) Q -" �1$$Mh@" 5¦"R%&$$'" #$$?) �$$GRN(?@ _T ،R$$ =tb a�$$h Q& CU K$$Y "#̈$$S

 (word enrichment) 5<($$ =M 5J =q-" 5�"R$$£d =6"7T !#%&$$f ؛ [= 5<($$ =M 5J =q-" =9^$$,:Io C¦°1$$M Qi-" = 5ü$$´ CN �T #$$?)
 �9$$-�7 z$$JY}" 59$$ Q: 5-(M&o�" s$$:I-() <($$ =M 5J =q-" 9$$M�(m 6"7}" ~.$$/ R$$e­ CG_ ،!($$M&-" l$$:S_ 78(D($$S
 .($$e AJ CD 9 =] X_ =# CM$$$-" p$$U � =8($$I CG_ ، �9^$$i A: =Y ($$e 5w�1) C7 Q#$$ C� 9$$Y1Mh@ (0.05 K$$U 67($$Y 9$$M:m B$$m}" :xT)
 �9^ X: 5�"1$$rY n$$f©- 9$$MJq-" Q�k$$) a0($$Y a0($$M&o" c ¼d 0.05 K$$U �67($$Y B$$m}" 9$$ Q:-(M&o�" C9$$M:I-" ¶$$r CG
 ،(False Discovery Rate FDR) k$$F�" 5{($$rL&'" 0#$$?U -($$ �yNT- 6"7}" R$$e­ CG .9 =] X_ =# CM$$$-" 4

 .9$$ Q: 5-(M&o�" s$$:I-" 9$$M�(m 4 k$$F�" W$$ v, =́ &-" K$$U 9$$? Xm1&@" 9,$$f X́ -" K$$Y ²$$2w CN x.$$-"

.`"8_T u1 C2 vi-" l:IiG 6"7T !"#%&'() s[RL-" �bRI-" 9 =] X_ =# CU zJY E:,FG �JN (M:3_

 <( =](^ =: =,-" B$$ XM C� (Corpus 9$$]_#U) 6"7T �$$w3 ،B$$: 5J �P Q&-" <"_7T 5§$$)8 +1J$$'T (٨٤) B �q$$ Qr-" 4
 ،<($$ =M 5J =q-" 9^$$,:Io s$$£ ،9$$ Q: 5J,I-" 59$$>(?@" K$$U 9$$ =: AI,&@" C<"_7}" ($$e?U §$$)R CG s$$£ ،(٨٠ Bq$$r-")

.(e$$ Cf©IG_ ،($$ =/ C�&Á_ ، =9$$h:g Qi-" ÅR$$?G Z$$-" <"_7}" 9$$ Q:I) cd

B^:�M&-"_ Í(:I-"_ 8(^,&t�"_ <( =M 5J =q-" 9^,:Io_ <( =](^ =: =,-" 9h-(?M- <"_7}" §)8 BMY 8(fU : ٨٤ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ($$ei©) K$$U C8(^$$:&t�" K$$LM CN ،(Bag of Words) 5<($$ =M 5J =q-" 9^$$,:Io 58($$:t 4 �6#$$N# =Y �<�($$o 9$$ QM£
 5<�($$¥" À$$JG K$$U 9^$$:](�-" 9$$-(¥"_ c_}" 9$$-(¥" כ($$i/ ÅR? C&$$'_ ،(٨٥) B �q$$ Qr-" 4 ($$Mj
 9$$ =] X_ =# CU 5<($$](^:) 4 <($$ =M 5J =q-" 9^$$,:Io ¦°1$$M] B$$MY =²$$y Q&:- 6 ("<$$#_0 ٢٩)؛R$$rY Z$$i£�"

.(9$$M[RL-" 6 =81$$ vf-" <($$Nb X�$$ =] s$$£ 681$$ vf-") s$$[RL-" �bR$$I-"

<( =M 5J =q-" 9^,:Io 6"7T 6.3(] : ٨٥ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

DE 9= A* 9F./ 0@B)+� Z[Q=\ DOE� : ٢٩ T?(U
sublinear ï»>" �F�" ،binary ï(^i�-" ،count 7#?-" :Term Frequency 0=*F./ N/jq4

V:w�" ÝL?-" #^i&f@" 8"RLG ،IDF ÝL?-" #^i&f@" 8"RLG ،none �ý � :Document Frequency (@Y-~:/ N/jq4
 (9N#:Jm�") �(�-" ¾1&f@" ،L1 (R�(i?-" �1MhU) 0_}" ¾1&f@" ،none �ý � :Regularization 2)XY-./

L2: Euclidean

03u/j./ 0.EL/ 0s.Es./ 0.EL/ 0@)\Es./ 0.EL/ �?c/ 0.EL/
7#?-" :9MJq-" 8"RLG

:#^i&f@" 8"RLG
ÝL?-" #^i&f@" 8"RLG

�(�-" ¾1&f@" :s:­i&-"

7#?-" :9MJq-" 8"RLG
:#^i&f@" 8"RLG

ÝL?-" #^i&f@" 8"RLG
0_}" ¾1&f@" :s:­i&-"

7#?-" :9MJq-" 8"RLG
:#^i&f@" 8"RLG

ÝL?-" #^i&f@" 8"RLG
�ý � :s:­i&-"

7#?-" :9MJq-" 8"RLG
�ý � :#^i&f@" 8"RLG

�ý � :s:­i&-"

0YSEs./ 0.EL/ 03uE~./ 0.EL/ 0bdE~./ 0.EL/ 0~SE|/ 0.EL/
ï(^i�-" :9MJq-" 8"RLG

:#^i&f@" 8"RLG
ÝL?-" #^i&f@" 8"RLG

�(�-" ¾1&f@" :s:­i&-"

ï(^i�-" :9MJq-" 8"RLG
:#^i&f@" 8"RLG

ÝL?-" #^i&f@" 8"RLG
0_}" ¾1&f@" :s:­i&-"

ï(^i�-" :9MJq-" 8"RLG
:#^i&f@" 8"RLG

ÝL?-" #^i&f@" 8"RLG
�ý � :s:­i&-"

ï(^i�-" :9MJq-" 8"RLG
�ý � :#^i&f@" 8"RLG

�ý � :s:­i&-"

ijGk 0@)\Es./ 0.EL/ ijGk 0�dEL/ 0.EL/ ij�E3./ 0.EL/ 03bE-./ 0.EL/
:9MJq-" 8"RLG

ï»>" �F�"
:#^i&f@" 8"RLG

ÝL?-" #^i&f@" 8"RLG
�(�-" ¾1&f@" :s:­i&-"

:9MJq-" 8"RLG
ï»>" �F�"
:#^i&f@" 8"RLG

ÝL?-" #^i&f@" 8"RLG
0_}" ¾1&f@" :s:­i&-"

:9MJq-" 8"RLG
ï»>" �F�"
:#^i&f@" 8"RLG

ÝL?-" #^i&f@" 8"RLG
�ý � :s:­i&-"

:9MJq-" 8"RLG
ï»>" �F�"

�ý � :#^i&f@" 8"RLG
�ý � :s:­i&-"

 � ($$ �M:mRG <($$ =M 5J =q-" s$$:mRG z$$JY c_}" 9$$-(¥" 8(^$$:&t" E$$3_ <($$ =M 5J =q-" 9^$$,:Io ¦°1$$M] B$$M?N
 ¢7}"_ .($$eG"8"RLG =s$$:m <($$ =M 5J =q-" �$$F?G ($$e]1j ؛º$$?@"_ Ä$$wJ-() E$$ QJ?&G �67($$3d 9$$-;" s$$ XJ?G #$$:wN
 8"R$$LG 9$$M:m u¤%&$$'" z$$JY ¦°1$$M Qi-" CB$$M?N ($$e) Z$$-" ،9^$$:]( Q�-" 9$$-(¥" !"#%&$$'() 1$$/ ($$i/
 4 ($$Mj (�ý �) #^i&$$f@" 8"R$$LG B$$?S K$$U ��#$$) ،(٧٨) A 5Ý$$L?-" #^i&$$f@" 8"R$$LG p$$U 9$$MJq-"

.(٨٦) B �q$$ Qr-"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(��
� �

) �
fL

?-"
 #^i

&f
M-"

 8"R
LG 

c)؛
ou

nt
) <

(= M 5J
= q-"

 8"R
LG 

: ٨
٦ B

q�



٢٠١

ة صُوِ� والبَيَانَات العَرَبِيَّ تنقي� النُّ

ة يَّ
غو

ُّ الل
تِ 

انا
لبي

يّ ل
ناع

صطِ
الا

اءِ 
َّك ذ

 ال
اتُ

قني
وت

اءُ 
حص

الإ
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(ID
F �

fL
?-"

 #^i
&f

M-"
 8"R

LG)
 #^i

&f
M-"

 8"R
LG 

c)؛
ou

nt
) <

(= M 5J
= q-"

 8"R
LG 

: ٨
٧ B

q�



الباب الثاني

٢٠٢

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 5#^i&$$f@" 8"R$$LG_ 59$$MJq-" 8"R$$LG 59$$-7(?U z$$JY #$$M&?@" <($$ =M 5J =q-" 9^$$,:Io C¦°1$$M] B$$M?N
 v#$$? CG  C9$$-_(P@"  ~.$$/_  ، 59e)($$rg@"  59$$-� X#-"  <"°  <($$ =M 5J =q-"  5l$$[RIG  9$$-_(PU  z$$JY  AÝ$$L?-"
 59^$$,:Io ¦°1$$M] s$$:M2G B$$,m ، 5u1$$ C2 vi-" 4 <($$ =M 5J =q-" 9$$-;" s$$J?G 4 a6#$$ X:S �,$$� �9$$ Q: 5- Q_T �9$$JoRU
 (<($$ =M 5J =q-" �$$MyG : 5�($$ Q�-" |$$P,@") ،(continuous bag of words CBOW) 6 QR 5M&$$f@" <($$ =M 5J =q-"
 9$$MJD 0($$�U 4 5<($$ =M 5J =q-" 5l$$[RIG 59$$-_(PU 4 ¦°1$$M Xi-" 5+1J$$'T cd R$$­ii- .B$$y3T X#$$? CN x.$$-"

.(!($$Y) 9$$MJD_ (9i$$')

"9i' �?)8T ßJ)_" :T ,?
9
c/ (@Y-~:/

"Í(i-" CÏ(\ CN �:3 !(Y À-° #?) KU ½kN s£" : ArE ,s./ (@Y-~:/

 �9$$)8(I&U ($$/#Ç (!($$Y) 9$$MJD_ (9i$$') 9$$MJq- n$$:FY CT Z$$-" 9$$M:I-" cd 5R$$­ Qi-" #$$iY
  .($$Mei©) ($$M:3

0=)+./ iNQ~./ i 9NQ >~./ 2lN �E)~./

2.9714 {(Io}" 46.txt
 �JY nM?]T Z-" À&M?] RL�T �T ÞY�_T +8 0(m 0Yb �?)8T ßJ)_

x#-"_ zJY_
2.53897 V'1N 12.txt �_R2?N �:3_ Í(i-" Ï(\N �:3 WEk À-° #?) KU ½kN s£

 Support) 59$$MY"#-" �$$h Q&@" 9$$-; (Test and Score) Í($$:I-"_ 8(^$$,&t�" s$$::IG è(^$$&] ($$UT
Ý$$L?-" #^i&$$f@" 8"R$$LG_ 9$$MJq-" 8"R$$L&- (Vector Machine ("-&t�"-l[8#&,$$^)8 ٨٠-٢٠٪)؛ 

 :½;" 1$$P Qi-" z$$JY �$$e3
0.699 :١{-Í(:IU 0.791؛ :�(S '�" 9: 0.626؛m#-" 9: 0.791؛P2-"

 ، a9$$ Q[ 51m 9^$$ X: 5�( =2 �o ¼d a9$$-�7 <"° <($$ =M 5J =q-" QB CD Q�T 9$$h:g Qi-" 4 CÄPJi$$' ؛ 5<($$ =M 5J =q-" �"R$$£d 6"7T 4
 ،<($$ =M 5J =q-" 4 a�"R$$£d <"° �9 Q[ 5R$$r) �9$$ Q[ 51

=\ C- �9$$ =] X_ =# CU =כ($$i/ �1$$LG �T CB:P&$$f[_ ،0.01 K$$U XB$$mT_
 .(٨٨ Bq$$r-") 0.01 K$$U B$$mT a9^$$ X: 5�( =2 �o ¼d a9$$-�7 <"° ($$e:3 a9$$MJD XB CD �1$$LG_
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FDRp-valueWord
0.0e+000.0e+00<b
0.0e+000.0e+00(](Gb
0.0e+000.0e+00"__T
0.0e+000.0e+00(M/(iþ_b
0.0e+000.0e+00�&Nb
0.0e+000.0e+00#h'T "
0.0e+000.0e+00Ò ()T
0.0e+000.0e+00�\J)T
0.0e+000.0e+00sjÐ(^i)T
0.0e+000.0e+00se&]T
0.0e+000.0e+00se]1rÁT
0.0e+000.0e+00s/(i3RGT
0.0e+000.0e+00�_�2GT
0.0e+000.0e+001כGT
0.0e+000.0e+00s/(^i©GT
0.0e+000.0e+00(U(]T
0.0e+000.0e+00¦(ST
0.0e+000.0e+008#ST
0.0e+000.0e+00s&J?ST
0.0e+000.0e+00lJST
0.0e+000.0e+00s/8(,oT
0.0e+000.0e+00s&ifoT
0.0e+000.0e+00sLJMoT
0.0e+000.0e+00sj8(,tT
0.0e+000.0e+00sG.tT
0.0e+000.0e+00KG Rtb

<( =M 5J =q-" �"R£d : ٨٨ Bq�

 <($$ =M 5J =q-" 4 9$$-;" E$$:m#G !#$$Y 4 CK$$MLG <($$ =M 5J =q-" 9^$$,:Io ¦°1$$M] C9Jq$$rM3 ؛ a0($$o Ax
=
T z$$JY_

 zJY �6#$$M&?U n$$](D "°d ،(9$$-�#-" 9M$$ Af-") #$$o"1-" A 5È� X#$$-" 0($$h@" E$$3__ ، 59e)($$rg@" 59$$-�#-" <"°
 �$$) (co-occurrences) 578"1$$ Q&-" 9$$, �? CJ 5- a8(^$$,&Y" �_7 ، AÝ$$L?-" #^i&$$f@" 8"R$$LG_ <($$ =M 5J =q-" 8"R$$LG
 R$$ 5L C&)" ؛ 5l$$:?-" ".$$/ 9$$>(?@_ ، 5<($$ =M 5J =q-" 9^$$,:Io ¦°1$$M] z$$JY Cl$$?2N ".$$/_ ،¾R$$t}" <($$ =M 5J =q-"
 59e)($$rg@" <($$ =M 5J =q-" 7($$?)T l$$[RIG z$$JY 59 Q:$$ 5'('}" �$$& QMe =U 4 B$$M?N x.$$-" <($$ =M 5J =q-" C�$$MyG
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 <(M$$ Af-" z$$JY ��(^$$i) ،(:̈ 5m(:$$' 9e)($$rg@" ¶$$� <($$ =M 5J =q-" 5l$$[RIG 7($$?)d_ ،<(M$$ Af-" E$$3_ (:̈ 5m(:$$'
 78"1$$ Q&-" 9$$,?- z$$JY !1$$IG ،9$$-;" K$$U a9$$ Q: 5j° a9$$ X: 5M =m =8 a9$$,?J)_ ، A�$$ Qi-" 5B$$MhU z$$JY =À$$-°_ ،($$ �yNT
 l$$[RI Q&-" ".$$/ 57($$?)d z$$JY !1$$IG s$$£ ،($$/ 57(?)T l$$[RIG #$$?) ($$:̈ 5-�7 9e)($$rg@" <($$MJqJ- AR 5M&$$f@"
 <($$ =M 5J =q-" �$$MyG =B$$MY ¾Ø$$' . ÃR 5M&$$fU ¶$$� ($$e?U 78"1$$&-" �1$$LN ($$U#iY 5<($$ =M 5J =q-" �$$?,-
 �9Jq$$rU  <($$ =M 5J =q-"  �$$MyG  4  Q�T [8#$$כ=   �T  l$$h[_  ،½;"  5|$$P,@"  4  <"#^i&$$f@"  �$$MyG_

 .<($$ =M 5J =q-" �$$MyG |$$P,U 4 9Jq$$r@" ~.$$/ Q�, C&$$'_ ، X�$$ 5­ �w QJ-" כ $$r@() E$$J?&G ، �9F:$$f)

انِي: تµمين الكَلِمَات المبحث الثَّ
 a!($$m8T 5<¤$$m(] cd u1$$ C2 vi-" 4 56#$$Y(^,&@" <($$ =M 5J =q-" 5B$$[1� z$$JY <($$ =M 5J =q-" C�$$MyG CB$$M?N
 =V$$:i2G 5B$$[1P Q&-" ".$$/ K$$U C{#e&$$f C[_ ،(eG(m(:$$' 5l$$[8#G B$$ST K$$U a9$$)8(I&U a<($$eh Q& CU <"°
 " �7#$$Y QB$$ =mT C�1$$LG <($$eh X&@" Q�k$$) <($$ =M 5J =q-" C�$$MyG C Q̄ $$ =M&[_ ، 5<($$ =M 5J =q-" �$$) AÈ� X#$$-" �)($$r Qg-"
 ¦°($$M] E$$ X,F CN .u1$$ C2 vi-" 4 <(m(:$$ Af-" 7($$?)T <($$eh&U �$$L?G <($$eh&@" Q�} ؛<($$ =M 5J =q-" K$$U
 (Global Vector (GloVe)) A 5�1$$L-" �$$h&@" ¦°1$$M] _T -B$$S1S- (word2vec) �$$h Q&@" cd 59$$MJq-"
 Xï(^$$i�-"  R Aw$$r@"  5<¤^$$:�MG  ¦°1$$M]  _T  ،(Gensim)  s$$f´:S  9^$$,&LM)  -781w](&$$'  9$$?U(S-
(Bidirectional Encoder Representations from Transformers BERT) 5<� X1$$P@" K$$U ~($$ AË�" 

E$$MYT aBq$$r) =9$$\J-" 9$$-;" s$$e3 4 9$$J�(/ �681$$£ ¶$$t}" B؛  Xq$$�_ .9$$ X[ 51
=\ vJ-" <($$ =](^ =: =,-" l$$[8#G 4

{_R$$¥"  9J$$fJf-  �$$/(Ë"  z$$JY  9$$-;"  �$$iU  s$$ QJ =?&G  ،E$$:MY  ¦°1$$M]  (BERT)  <¶$$)  �} 
9$$\J-"  59$$S.Mi)  À$$-°_  ،9I)($$ Qf-"  ¦°($$Mi-"  B$$�U  #$$o"_  a~($$Ë"  z$$JY  �$$©-_  ،u1$$ C2 vi-"  4 
Ãÿ#$$i/  a+1J$$'k)  <¶$$)  C¦°1$$M]  8 X1$$FG  #$$m_  ،(Masked-Language Modeling)  59$$? XiI@" 

$$)؛ �I XM?U (^$$:̈iMª ($$ �Me3 �G(m(:$$'_ p$$)(^&&-" ".$$/ s$$ew[_ ،<"8($$,?-"_ 5<($$ =M 5J =q-" p$$)(^&G �$$) Cs$$ =e �w =N 
 .9 X:m(:$$f-" (eG�(M?&$$'() k^$$,ig:- ؛ A�$$ Qi-" 4 <($$ =M 5J =q-" K$$U a9,$$f] �($$wtd +1J$$'k) s$$ XJ?&N �$$]1j
 Ax 5#$$:-1&-" A 54 vR$$?&-" l$$[8# Q&-" <� X1$$PM) n$$3R CY ، a9$$ Q:M XJ?G a9$$ Q: 5-b a9$$](&U <"° 9$$\J- ¦°($$M] <R$$eÊ
 l$$[8#&-() 9$$\J-" s$$e3 �$$f�) GPT-1 =R$$e­3 ،(Generative Pre-trained Transformer GPT)
 .( XB$$m}" s$$ XJ?&-() 9$$\J-" ¦°($$M]) GPT-3_ ،(�$$ QS =1@" ¶$$� s$$ vJ =?&-" 67#$$?&U ¦°($$M]) GPT-2_ ،( Ax 5#$$:-1&-"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 <($$]1,2?-"_ 9$$ Q:w�" <($$I, QF-" K$$U �$$©N(I@" �$$N¤) z$$JY CB$$M?G 68 Q1$$F@" ¦°($$M Qi-" ~.$$/
 ¦°($$Mi-" =�"7T � 58($$I CN �$$) x.$$-" $(inference) 0�#&$$'�() Ì$$f CN ($$U z$$JY CB$$M?G ($$Mj ،67#$$P@"
 ،9J[1¸ a<"1i$$' .$$tkG s$$- 6R$$wF-" ~.$$/ .9I)($$ Qf-" ¦°($$M Qi-" p$$U �"7}" ($$e:3 K$$ Xf CÉ a6R$$U XB CD #$$?)
 �( =D Q.$$-" �k$$) ($$]� CÁ a681$$2)_ ،s$$j" U_ ap[R$$' aBq$$r)_ ،§$$I3 �$$G =¶t}" �&i$$f-" 4 <R$$eÊ B$$)
 �1L:$$' a<"1i$$' R$$rY #$$?) � =Jq$$� Q�

=
k$$)_ ،9$$U A# =I&@" 5<($$ =I: 5, �F Q&-" ¦_T T#$$) #$$m X�$$ 5Y( =i 5F ���"

.(($$:̈ 5w¸(Y ($$M)8_) (:̈ 5m(:$$' ($$eS(^&]d_ 9$$\J-" s$$e3 4 5�($$f]�" B$$�U 9$$-;" B?h&$$' a681$$2)

 Ì$$f CN ($$U z$$JY B$$M?N �$$]T �$$/ �$$ CG¯M3 ،(word2vec �$$h&U cd 9$$MJq-") ¦°1$$M] cd C71$$?]
 ،(features �$$�(2�" _T <" X̄ $$@") <(M$$f-" =E$$3_ ،(($$e]"�_T ($$e�(FYd :xT) <($$ =M 5J =q-" K$$[�1&)
 .9$$MJD V$$-T ٥٠ ($$eMho ß$$J,N Z$$-" u1$$2 viJ- ٥٠٠ _T ٤٠٠ _T ٣٠٠ cd <(M$$f-" 7#$$Y B$$2G_
($$]7#o  1$$-  .9j $$r@"  9$$ Q: 5-�#-"  9M$$ Af-"  <"°  <($$ =M 5J =q-"  #$$N#P&)  C<(M$$f-"  ~.$$/  C Q̄ $$ =M&G_ 

 578"1$$ Q&-" 9$$,?- z$$JY #$$M&?G a9M$$' XB CD u¤%&$$'" 4 ($$e Q]í3 ؛ 5<(M$$ Af-" K$$U (^$$ �i Q: =?U " �7#$$Y 9$$-¹-
 �T Ä$$o� . X Aö$$ Qi-" È�#$$-" ($$e?ª_ |$$:o K$$U <($$ =M 5J =q-" V$$rLG Z$$-" ،(co-occurrence)
 ،[ß-()+]_ [º$$£T-]_ [R$$j°+] :(B$$SR-") 9$$MJD <(M$$' �&?G K$$- C9$$-;(3 ،!($$m8}() C7 Q#$$ C� 9M$$f-"
 C9^$$i)" C6¶$$U}" �n$$,ÇT) :0($$�@" ".$$/ Å $$wi- .($$e- 9^$$:iM Ay-" �($$?@" V$$rLG a9$$ X: 5M =m =8 a9$$M:I) B$$)
 �1$$LG_ ،($$:̈ 5M =m =8 ( �Y(?$$� K$$ QM =y =& =N a�$$h&U XB CD ،<($$eh Q& CU cd <($$ =M 5J =q-" ~.$$/ 01P&&$$' .((^$$ �i)" 5À$$J@"
 �²$$:ª1G 9^$$:G;" 9$$31w2@" 4_ ،"#̈$$ 5S �9$$)8(I&U _T �9$$I)(F&U 6#$$o"1-" 9M$$ AfJ- 9$$ X: 5M =m QR-" s$$:I-"

 .9$$FI vi-" ~.$$e-

�B�ei�Sc/0@Yu/�*:/E@Yu/DE=~./
0.010.010.010.990.99Rj°
0.900.990.990.010.01!]T

0.0.600.700.700.900.20RM?-"

 �$$S°1M] z$$JY <($$ =M 5J =q-" �$$MyG s$$ XJ?&- (word٢vec �$$h&U cd 9$$MJq-") ¦°($$M] B$$M?G
 <($$ =M 5J =q-" 9^$$,:Io ¦°1$$M] : 5�($$ Q�-"_ ،(Skip-Gram Model) 9$$MJq-" �$$FÁ :0 Q_

=
}" .� X:$$'('T



الباب الثاني

٢٠٦

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ¢(:$$ Af-() k^$$,igN 0 Q_}" Q�
=
T 1$$/ �$$S°1M Qi-" K$$N./ �$$) ¢R$$w-"_ .(Continuous BOW) 6 QR 5M&$$f@"

 9$$MJq-() 9$$MJq-" C¢(:$$' C7 Q#$$P&[_ ، 5¢(:$$ Af-" 0¤$$t K$$U 9$$MJq-() k^$$,igN �($$�-"_ ،9$$MJq-" 0¤$$t K$$U
 ،×$$jT _T a6#$$o"_ a9$$,o(2&U a9$$MJD ¾#$$U z$$JY �(D ��"1$$' ، 5l$$ Co( =2 Q&-" 6.$$3(] 4 ($$e?U 5678"1$$-"
 ¢(:$$ Af-" <($$MJq3 (n$$,ÇT) 9$$MJD ($$iª 3" 1$$- .($$e?U 678"1$$-" ¢(:$$ Af-" 9$$MJq) 9$$MJq-" 7 Q#$$P&G_

 .(9^$$i)")_ (6¶$$U}") .$$�#iY �1$$LG_ ،z$$JY}" X 5±$$ =m QR-" �(?$$ vr-() C7 Q#$$P&G ($$e-

 9^$$ Q: 5i\-" 9$$MJq-" p$$U B$$U(?&-" #$$iY (word٢vec �$$h&U cd 9$$MJq-") ¦°($$M] 4 9Jq$$rU n$$J Q�MG
(FastText)؛   =¦°1$$M] f©3$$,1כ   C9jR$$�  <8 X1$$¸  �$$:JY_  ، X�$$ 5­ �w QJ-" _()��$$ "כ   V$$[R2 Q&-()
 9$$J[1F-"-6¶2I-" 6R$$j" Q.-" <(q,$$� <8 A1$$ Ç  s$$£ ، X�$$ 5­ �w QJ-" �)($$r Qg-" 9Jq$$rU 9$$>(?U 9$$-_(P@
 ($$ �MJY ،`"8_T 5<"_7T 4 �$$hU#U ($$f©- ($$M/¤D_ ،((Long Short-Term Memory (LSTM) ¾#$$@"
 XB CD 4 R$$[1F Q&-" K$$U 6¶$$t}" 9$$JoR@" cd B$$2G Z$$-" ¦°($$Mi-" �$$?) �$$U#G #$$m 6"7}" ~.$$/ �k$$)

. a9 Q: 5J,I&$$fU a9$$JoRU

 6"7T 4 <"#^i&$$f@" 5�$$MyG 0(M?&$$'() s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU z$$JY �E$$:,FG �$$JN ($$M:3_
 <($$ =](^ =: =,-" B$$ QMP C&3 ،(٨٩) B �q$$ Qr-" 4 ($$Mj B$$M?-" C8($$fU ²$$y Q&[_ .(`"8_T) u1$$ C2 vi-" 5l$$:IiG

 . �� Q_T (Corpus) 59 =] X_ =# CM$$$-" 6"7T 4 (٨٠ Bq$$r-")

<"#^i&fM-" K:My&- BM?-" 8(fU ٨٩ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

<"#^i&fM-" K:My&- Aggregator pU(h-" +1J'T_ 9\J-" 8(^:&t" : ٩٠ Bq�

 min Bm}"_ ،max �j}"_ ،sum �1Mh@"_ ،mean §'1&@" :DEUj�:/ d(k

mean

 _T ،(max) z$$JY}() _T ،(sum) 5�1$$Mh@() _T ،(mean) §$$'1&@() +($$f¥" 8(^$$:&t" K$$LM CN
 .(٩٠) B �q$$ Qr-" 4 ($$Mj (Document Embedding) 5<"#^i&$$f@" �$$MyG 6"7T K$$U (min) XB$$m}()
 !"#%&$$'() (n-gram) a9$$MJD XB CD K$$ XMy CN s$$£ ، a#^i&$$fU cd a681$$' QB CD #^i&$$f@" C�$$MyG CV$$ Ai2 CN
 ~ C8(^$$,&t" s$$G ¦°1$$M] 9^$$ Q: 5) =R =?-" 9$$\J-_ ،9$$\J-" E$$3_ ( �I,$$fU �$$&%@"_ + X8#$$@" �$$My&-" ¦°1$$M]
 ،�$$:3 <($$ =M 5J =q-" <(^$$i:MyG XB CD 5p$$:MË =#$$ �? =) a#$$o"_ a�$$h X&U z$$JY a#^i&$$fU XB CD CK$$ XMy&N s$$£ ،( �I,$$fU
 B �q$$ Qr-" 4 . XB$$ =m}" _T ،z$$JY}" _T ،�1$$Mh@" _T ،§$$ X'1&@" z$$JY s$$�(I-" p XMh$$ C$@" !"#%&$$'() À$$-°_
 =�$$MyG  (٩١)  CB �q$$ Qr-"  CK$$ QM =y =& =N  .<"#^i&$$f@"  �$$MyG  u¤%&$$'"  9$$h:gi-  �ÅR$$Y  (٩١)
 .(mean) §$$ X'1&@" z$$JY s$$�(I-" aggregator p$$:Mh&-" B$$U(?M)_ ،#$$ �? C) ٣٠٠ z$$JY <"#^i&$$f@"
 ،E$$:M?-" s$$ vJ =? Q&-" 5+1J$$'k) �bR$$I-" 81$$' 5<($$Nb (<"#^i&$$fU) u1$$2] �$$MyG 9$$-;" n$$M QJ =?G
 ��(^$$i) #^i&$$fU Bq$$- �$$My&-" ".$$/ 9$$-;" n$$M QM =Y_ ،(doc٢vec) 9$$eh&U cd #^i&$$f@" ¦°1$$Mi)_
h$$� (word٢vec) i&$$fU ABD Bt"7 4^#؟  Q&U cd 9$$MJq-" KY "°($$U K$$L- ،($$eG(eh Q&U_ <($$ =M 5J =q-" z$$JY
 ($$e]1j ؛(CBOW) 6 QR =M&$$f@" <($$ =M 5J =q-" 9^$$,:Io 9$$h:g] =E$$3_ (¾#$$e-") 9$$MJq- ($$ �I:,FG xRSk$$'

 .<($$ =M 5J =q-" 5�$$MyG ¦°($$M] =#$$ =oT
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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M-"

 K:
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G 9
h:

g] :
 ٩١

 Bq
�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،�($$MN�" :�$$/_ ؛ a6#$$N#Y a�($$?M) s$$[RL-" �bR$$I-" 4 (¾#$$e-") C9$$MJD_ (¾#$$/) C9$$MJD < =�($$S
: 5½k$$ =N ($$U 9$$M[RL-" <($$N;" K$$U ($$e&J�UT K$$U_ ،0 Qõ$$@" +($$&L-"_ ،E$$[R QF-"_

c($$?G �$$-1m )ک ک ک گ گ گ گ ڳ ڳ ڳ ڳ ڱ ڱ ڱ ڱ ں ں ڻ 
ڭ  ڭ  ۓ  ۓ  ے  ے  ھ  ھ  ھ  ھ  ہ  ہ  ہ  ہ  ۀ  ۀ  ڻ  ڻ  ڻ 

.�($$MN�"  :º$$?@"  .[٧١  :!($$?]}"] ŗ)ڭ ڭ ۇ ۇ ۆ

 �_
=
T a�$$ =µ =I 5) ($$ =e �i AU s$$ CL: 5Gb �$$ AJ =? =- " �8($$ =] Cn$$ �f =]b A� ¼d "1$$ C� CL �U" 5�$$ 5J �/

=
5} =0($$ =I =3 " �8($$ =] ¾

=
T =8 �° ¼d﴿ :c($$?G �$$-1m

 .E$$[R QF-" :º$$?@" .[١٠ :�$$¸] ﴾¾ �#$$ C/ 58($$ Qi-" z$$ =J =Y C#$$ 5S
=
T

ۉ  ۉ  ۅ  ۅ  ۋ  ۋ  ۇٴ  ۈ  ۈ  ۆ  ۆ  ۇ  ۇ  ڭ  ڭ  ڭ  )ڭ   :c($$?G  �$$-1m
.�1$$ª1-"_ �(^$$:,-" :º$$?@" .[٢٦ :6 =# �h$$ Qf-"] )ې ې

 .[٥٣  :R$$3(�] ڌ(  ڌ  ڍ  ڍ  ڇ  ڇ  ڇ  ڇ  )چ   :c($$?G  �$$-1m
.0 Xõ$$@" +($$&L-" :º$$?@"

 ($$e&J Q�U Z$$-" <($$eh&@"_ ،6 QRM&$$f@" <($$ =M 5J =q-" 9^$$,:Io ¦°1$$M] B$$MY 4 R$$­ Qi-" Cn$$I Qm7 ($$U#iY
 <(eh Q&@" À$$JG �$$) Q�T ReÊ ؛R$$3(�_ 6 =# �h$$ Qf-"_ �$$¸_ !($$?]}" 681$$' K$$U (¾#$$e-")_ (¾#$$/) 9$$MJD
 �$$JN ($$M:3_ . 581$$ vf-" ~.$$/ �$$) º$$?MJ- ($$ �I3_ ($$ �) C8(IG_ ، 56#$$o"1-" 6 =81$$ vf-" 4 º$$?MJ- ($$ �I3_ ، �9$$I)(FU

.81$$ vf-" À$$JG 4 <($$ =M 5J =q-" ~.$$e- 6 QR 5M&$$f@" <($$ =M 5J =q-" 9^$$,:Io ¦°1$$M] è(^$$&i- �B$$U(D �ÅR$$Y



الباب الثاني

٢١٠

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

0=*F./ �E)bi 9NQ >~./ 2lNiNQ~./0�1/vectors y^-:/ = �3:/
 ¤$$3 ¾#$$e-" z$$JY s$$e?M> Ò �($$� 1$$-

�$$J/(>" K$$U K$$]1LG
6.txt!(?]}"٣٥٥٫٧٠٨٩٦ = (�(MN�") ¾#e-"

٣٫١٢٦٧٦ = (E[RF-") ¾#/
٩٫٣٤٨٨٧ = (�(mRw-" ،+(&L-") *¾#/  sJ$$f´- ($$]RUT_ ¾#$$e-" 1$$/ Ò ¾#$$/ �d B$$m

�@(?-" +R$$-
6.txt!(?]}"٧١

 sJ$$f´- ($$]RUT_ ¾#$$e-" 1$$/ Ò ¾#$$/ �d B$$m
�@(?-" +R$$-

6.txt!(?]}"٧١

�(rN KU �) x#eN Ò ¾#/ À-°6.txt!(?]}"٨٨
~#&m" s/"#e,3 Ò ¾#/ KN.-" À«-_T6.txt!(?]}"٩٠

Í(iJ- *¾#/_ "81] $1U �) �(S6.txt!(?]}"٩١
 s$$eJ?- 9$$Mo8_ *¾#$$/_ �ý Bq$$- ¤$$:2wG_

�1$$iUWN s$$e)8 �($$IJ)
6.txt!(?]}"١٥٤

9Mo8_ *¾#/_ sL)8 KU 9^i©) sj�(S6.txt!(?]}"١٥٧
¾#/ 8(i-" zJY #ST _T20.txt�¸١١

¾#e-" p,G" KU zJY !¤f-"_20.txt�¸٤٧١٫٩ ٠٢٩٩ = (+(&L-") ¾#e-"
٧٫٧٩٠٧٢ = (7(�R-") ¾#/ ¾#/ s£ �IJt �ý XB CD zFYT20.txt�¸٥١

¾#/ (U_ �U1m �1YR3 BªT_20.txt�¸٨٠
¾#/_ �:JY +(&3 �)8 ~(^,&S"20.txt�¸١٢٢

 x"#$$/ p$$,G" K$$M3 ¾#$$/ Þ$$U s$$Li©GkN ($$Uí3
zI$$rN �_ B$$yN ¤$$3

20.txt�¸١٢٣

�_RI-" KU s$$eJ,m (iLJ/T sj se- #$$eN s$$- _T32.txt6 =# �h Qf-"٢٦٢٫٧٩ ٠٢٩ = (9N"#e-") #eN
¾#e-" $1U (^i©Gb #I-_40.txtR3(�٥٣١٫٩ ٠٢٩٩= (+(&L-") ¾#e-"

١٫٥٥٨١٤ = (9N"#e-") ¾#/ +(,-}" È_} ¾Rj°_ ¾#/40.txtR3(�٥٤
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

5ɦال6̫ال žèĘال 
ا) المĘ*اǙ̫{ɦة ʭمſɦ ʭا) والكĉǀõǀا` الم±�*Ñا

ل: نمذجة الموضوعات المبحث الَأوَّ
 9 =U#%&$$fU a<($$ Q: 5U�8"1t CÏ¤$$£ (`"8_T) 6"7T 4 <($$Y1ª1@" ¦"R%&$$'" _T 9$$S.M] 6"7T 4
 ،(Latent Semantic Indexing) 9$$iU(q-" 9$$:-�#-" 9$$'Rew-" :�$$/_ ؛ 5¦"R%&$$'�" 9$$:JMY �"R$$S�
 9 Q:$$ 5$UR$e-" �$$$$:$JD87 9$$$$>($?U_ ،(Latent Dirichlet Allocation) K$$U(q-" �$$$:$JD87 �:$$$2Á_

 .(Hierarchical Dirichlet Process)

 u1$$ C2 vi-"  l$$:IiG  6"7T  !"#%&$$'()  s$$[RL-"  �bR$$I-"  9$$ =] X_ =# CU  z$$JY  �E$$:,FG  5½k$$ =N  ($$M:3_
 T =#^$$, C[_  ، 5<($$Y1ª1@"  ¦"R%&$$'�  9$$>(?@"  B$$MY  8($$fU  cd  (٩٢)  B �q$$ Qr-"  ¶$$r CN  .(`"8_T)
 ،" �RF$$' ٣٠ z$$JY vV$$J@" x1$$&É_ ،(Corpus) 59 =] X_ =# CM$$$-" 6"7T 4 (٨٠ Bq$$r-") <($$ =](^ =: =,-" B$$:MP&)
 ¦R% C&$$'" ($$ �Y1ª1U (٩٣) ٣٠ B �q$$ Qr-" =K$$ XM =y =G .(١) �9$$JU(D �9^$$ Q: 5]bRm �681$$' B$$ X�M CN v�$$ =] aRF$$' XB CD 4_
 ¾1$$&o"_ ،�1$$ª1U ABq$$) a9$$m¤Y <"° a<($$MJD R$$rY p$$U 9$$iU(q-" 9$$ X: 5-�#-" 9$$'Rew-" ¦°1$$Mi)
 a<($$MJD R$$rY p$$U K$$U(q-" �$$:JD87 �$$:2Á 5¦°1$$Mi) ¦R% C&$$'" ($$ �?ª1U ٣٠ z$$JY (٩٤) Bq$$ Qr-"
 ¦°1$$Mi) ¦R% C&$$'" ($$ �Y1ª1U ٣٠ z$$JY (٩٥) Bq$$ Qr-" BM&$$�"_ .�1$$ª1U ABq$$) a9$$m¤Y <"°

 .�1$$ª1U ABq$$) a9$$m¤Y <"° a<($$MJD R$$rY p$$U 9$$ Q: 5URe-" �$$:JD87 9$$>(?U

 ، a6#$$o"_ a9$$Nb K$$Y 68($$,Y #$$o"_ Ã�$$ =] vB CD �1$$LN �T 8#$$S}(3 ؛ a9$$ Qm# 5) �bR$$I-" <($$Y1ª1U =B^$$:�MG Cn$$:\&)" 1$$-  (١)
 K$$U 5<($$Y1ª1@" XB CD ¦"R%&$$'" :c_}" ؛B$$ 5o"RU Ï¤$$£ z$$JY <($$Y1ª1@" ¦R%&$$f CG_ ، �9$$JU(D �681$$' �$$©-_
 5<($$Y1ª1@" ¦"R%&$$'" :9$$�-( Q�-"_ . a6#$$o"_ a681$$' XB CD K$$U <($$Y1ª1@" XB CD ¦"R%&$$'" :9^$$:](�-"_ .81$$ vf-" XB CD

.9^$$ Q: 5] =#@" 58 =1$$ vf-" XB CD K$$U <($$Y1ª1@" À$$JG_ ، 59$$ Q: AL@" 8 =1$$ vf-" XB CD K$$U



الباب الثاني

٢١٢

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(eJ:�MG_ <(Y1ª1M-" ¦"R%&'" BMY 8(fU ٩٢ Bq�

 B$$y3T �9$$I[R¸ כ($$i/ �T ¶$$� ،B$$ XJP@" 59$$,�8 l$$f¿ C7 Q#$$ =P&N <($$Y1ª1@" 7#$$Y Q�T ($$i C/ R$$ Xj° CT
 .(١)R$$tb 8#$$2U 4 ($$e:JY �¤$$ A̧ �" CK$$LM[_ ،`"8_T 56"7T 4 a6R$$31&U ¶$$� ،B$$�U}" 57#$$?-" #$$N#P&-

 {R$$? CN 9؟$$£¤ Q�-" ¦°($$M Qi-" K$$U a¦°1$$M] XB CD K$$U �$$£¤ Q�-" <($$Y1ª1@" C¦(^&´&$$'" K$$LM CN V$$:j
 �$$- �bR$$I-" X�$$ Qi-(3 ،!($$?-" X�$$ Qi-" �1$$ª1U {R$$? CN �T :T ,?

9
c/ ؛�$$heiU E$$[R¸ K$$Y =À$$-°

 9$$Y Q1 =i@" <($$Y1ª1@" C9$$3R?M3 ،9 Q[ 5¶$$fw Q&-" <($$w Xi2@"_ p$$S"R@" 4 n$$?M CS #$$m <($$Y1ª1U
 <"° <($$ =M 5J =q-" E$$3_ as$$m8 XB CD 5�1$$ª1U #$$N#� z$$JY (^$$ �i:?U �1L:$$' XB$$ =mT ($$MeNT_ ×$$jT ($$MeNT_
 ٣٠ cd ١ K$$U as$$m8 AB Cq$$- 5<($$Y1ª1@" #$$N#� z$$JY =#$$M&? CN �T : ArEpp ,s./? .�$$) X�$$Y1ª1@" ³(^$$,G8�"

.xR$$rµ-" B$$ XJ =P@" 9 Q[ 5¶$$fwG z$$JY C#$$M&?N ".$$/_ ، a�1$$ª1U XB CD 4 678"1$$-" 5<($$ =M 5J =q-" E$$3_

 <($$ =M 5J =q-"_ <($$Y1ª1@" 4 R$$­i] �T B$$,m 9$$FI vi-" ²$$:ª1&- �($$�-" �$$eiMJ- ( �F$$ Qfµ CU ��($$�U C+Rªk$$'
 .(٢) à" $$3�" 5�1$$ª1@"_ (١) A 5à" $$3�" 5�1$$ª1@" cd R$$­ii- ؛�bR$$I-" X�$$ Qi-" K$$U 9SR%&$$f@"

 .sfI-" ،9 Q: AJ Cq-" ،9?U(>" ،+¤F-" (١)
 .x#:eM Q&-" ،9](y¥" ،9ª_ QR-" ،0(w¸}" (٢)

 R?$$r-" <($$Y1ª1U 9$$S.Mi- K$$U(q-" �$$:JD87 �$$:2Á_ 9$$iU(q-" 9$$:-�#-" 9$$'Rew-" .�(FJ$$' ،01$$:h@"  (١)
.٥٧-٨٠ ،81$$2?-" �$$Y X 5� =R$$ =?-"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �($$�-" �1$$ª1@" E$$ QJ?&N �T_ ،9$$ Q: 5?U(>" 9$$'"8#-() ($$ �IJ?&U 0 Q_
=
}" C�1$$ª1@" �1$$LN �T Q�?&:$$'

 �1$$ª1MJ- �9$$MJD V$$:y:3 ،9$$ Q: 5-;" �1$$ª1@" ¦°($$M] K$$U ¦°1$$M] %$$F Có #$$m_ .0($$w¸}" 9$$'"8#)
 -0($$�@" B^:,$$' z$$JY- V$$:y:3 ، A!($$?-" �$$Y1ª1@" B$$I¥" K$$Y ($$U ($$ �Y1] �6#$$:?) �1$$LG ،(١)
 �$$:3 678"1$$-" A Aö$$ Qi-" ¢(:$$ Af-" l$$f¿ a6#$$:?) ¶$$� (8($$Fm) 9$$MJD �1$$LG #$$m_ .(8($$FI-") =9$$MJD
 l,$$f) �1 (١)؛$$ª1@" 4 678"1$$-" <($$ =M 5J =q-() ($$:̈Y1ª1U �9$$F,GRU �1$$L&3 ،¾R$$t}" 5<($$ =M 5J =q-" p$$U
 XB CD 4 8($$FI-() <($$: AJ Cq-" _T 5!($$fm}" cd +¤$$ vF-" 5+($$/° ¢(:$$f) - �¤$$�U- ($$ �?:MS ($$e¸(^,G8"
 ، a9$$Io� a9^$$ Q: 5iU� a9$$JoRU XB CD 4 5<($$Y1ª1@" ¦"R%&$$'� 9$$-;" C¦°($$M] C8 Q1$$F&G .�($$fU_ a�($$,�
 ã$$o ($$e Xm =7T K$$U_ ، a9$$wJ&%U a9$$ Q:-b l:-($$'k) 5<($$ =M 5J =q-" �$$) Q�$$Y1ª1@" ³(^$$,G8�" V$$rLG �$$/_

 .(word2vec �$$h X&U cd 9$$MJq-") C+1J$$'T 1$$/ �;"

0YSEF./ 0).O(./ 0bj�R./ Latent Semantic Indexing

٣٠ : DEkQ�Q:/ d(k
1: ¶t ،÷ ،0»]T ،÷() ،"_Rwj ،�ý ،Í(i-" ،+(&L-" ،"1iUb ،Å8}" 
2: �1YR3 ،+(&L-" ،sL)8 ،�-1'8 ،(MJ3 ،!1m ،$1U ،÷() ،"1iUb ،Å8}" 
3: ¶t ،(M:o8 ،zwj ،¤^:,' ،(M:JY ،�iUW@" ،(M:­Y ،�-1'8 ،!1m ،÷() 
4: !1m ،EJt ،�"¯@" ،�(S ،9ej(3 ،�]d ،��b ،(ML)8 ،xk,3 ،�().LG 
5: (M:JY ،(M:­Y ،¶t ،�(f´-" ،se)1Jm ،Í(i-" ،+".Y ،"_Rwj ،�-1'8 ،$1U 
6: se)1Jm ،Å8}" ،"1iUb ،÷ ،<"_(Mf-" ،�ý ،$1U ،+(&L-" ،!1m ،�-1'8 
7: !1m ،(^i)8 ،s:JY ،"1IG" ،$1U ،s[RU ،"1iUb ،B/T ،�-1'8 ،+(&L-" 
8: n-(m ،¶t ،K)" ،(^i)8 ،"1IG" ،�iUW@" ،+(&L-" ،0»]T ،Å8}" ،"1iUb 
9: !Ro ،+(&L-" ،<(N;" ،�1iUWN ،!1I-" ،0»]T ،"1).j ،Í(i-" ،Å8}" ،�ý 

10: Í(i-" ،�ifP@" ،ÀJ@" ،n-(m ،�fw] ،Khf-" ،�:tT ،(]()T ،(MJ3 ،V'1N 
11: Í(i-" ،se)8 ،�1] ،RUT ،�-1'8 ،(iJ?S ،"1MJÊ ،+".Y ،$1U ،!1m 
12: »[»?-" ،�J'R@" ،"1IG(3 ،�1?:¸T ،9N; ،s/×jT ،1e- ،s:oR-" ،�iUWU ،�@(?-" 
13: �ý ،÷ ،�(rN ،KN.J- ،se)8 ،�(S ،(iJ?S ،Å8}" ،!1I- ،!1m 
14: ¤^:,' ،6(:¥" ،KMoR-" ،sieS ،(^:]#-" ،Í(i-" ،E¥" ،�1YR3 ،(iJ?S ،$1U 
15: çi-" ،"1iUb ،Í(i-" ،$1U ،!1I- ،9UT ،�-d ،E¥" ،9U(:I-" ،"_Rwj 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

16: ¤:j_ ،¶t ،�(S ،"#oT ،�)8 ،"¶,j ،¤:Jm ،�bRI-" ،"_Rwj ،çi-" 
17: ¦Ro ،B^:,' ،#YT ،sJ?N ،nLJU ،<1:) ،�iUW@" ،Í(i-" ،�ý ،çi-" 
18: sei©) ،�-d ،�,U ،(iJ'8T ،sL)8 ،se3 ،RP,-" ،"#oT ،KMoR-" ،"_Rwj 
19: $1U ،�iUW@" ،01'R-" ،+".?-" ،+".Y ،Í(i-" ،�(rN ،<1:) ،s:JY ،çi-" 
20: B^:,' ،�1YR3 ،<1:) ،¤3T ،$1U ،+(&L-" ،�ý ،sL)8 ،KMoR-" ،"_Rwj 
21: "1w?y&'" ،(¥(� ،seJ,m ،Rj° ،(^:µ] ،(MJ3 ،K>" ،(^«:� ،"_Rwj ،KMoR-" 
22: Å8}" ،¶t ،+".?-" ،8(i-" ،9UT ،+(&L-" ،»[»?-" ،<"_(Mf-" ،�(rN ،Í(i-" 
23: �(qU ،+".?-" ،<(Nb ،se3 ،(^iG(Nb ،8(i-" ،"1iUb ،KMoR-" ،Å8}" ،+".Y 
24: "_Rwj ،sei©) ،7(,Y ،s:JY ،E¥" ،n-(m ،¤3T ،(?:MS ،E¥() ،Í(i-" 
25: ¤3T ،�1YR3 ،(MJ3 ،Rj°" ،01IN ،Å8}" ،KN.J- ،(^«:� ،(^:µ] ،KMoR-" 
26: pMfG ،�bRI-" ،.«U1N ،�-dT ،�@(­-" ،÷ ،se3 ،�(M:J' ،KUT ،�(rN 
27: �ifP@" ،sJ?N ،.«U1N ،Rj° ،�2J%@" ،(iJ'8T ،s/×jT ،K[Rt;" ،"_Rwj ،s:P>" 
28: �©-T ،!1:-" ،�1-1IN ،7(,Y ،!1m ،�ifP@" ،<(^i©,-() ،÷() ،8(i-" ،9U(:I-" 
29: sL)8 ،+".?-" ،B:J-" ،"1iUb ،Rj° ،<(N; ،8(i-" ،.«U1N ،�G(Nb ،�(rN 
30: (ijRG ،s-T ،sJ?N ،�J'R@" ،÷ ،�2J%@" ،�ifP@" ،x»Ç ،s:P>" ،K[Rt;" 

9iU(q-" 9 Q: 5-� X#-" 9'Rew-" !"#%&'() <(Y1ª1M-" ��(^&] : ٩٣ Bq�

 Q�
=
T ÄPJi$$' ٩٣)؛ Bq$$ Qr-") 59$$iU(q-" 59$$ Q: 5-�#-" 9$$'Rew-" K$$U 9SR%&$$f@" 5<($$Y1ª1@" 4

 )2( �1$$ª1@" 4 ($$Mj ،�1$$YR3 p$$U $1$$U A 5ç$$ Qi-" 59$$ Q2m 01$$o C81$$PM&G �68 AR$$L&U a<($$Y1ª1U כ($$i/
 )15(_ )14(_ )11(_ )7(_ )6(_ )5(_ )2( �1$$ª1@" 4 $1$$U Aç$$ Qi-" 0"1$$oT 01$$o_ ،)25(_ )20(_ )14(_
 a¶$$�j =³(^$$,G8" (^$$i:w-} ؛ 5<($$Y1ª1@" ~.$$/ ¶$$� K$$U a�1$$ª1U XB CD 4 =R$$­ Qi-" ($$iI Qm7 1$$- .)20(_ )19(_

. a#$$o"_ a�1$$ª1M) ($$eG(MJD K$$U

À$$[�1/"�  s$$N7"8)  ($$/ 5R[1F&)  =!($$m  K$$M3  ،($$e 5&
Qm 57  !#$$?-  C9$$ Q: 5U�8"1�"  ~.$$/  CBM?&$$f CG  � 

 ¶$$fwG  K$$LMN  �  <($$MJD  R 5e­ C&$$'  �°d  ،(١)9$$FI vi-"  ~.$$/  z$$JY  #$$ QjT  #$$m Radim Řehůřek)؛ 

)1( Retrieved October 24, 2022, from https://orange3-text.readthedocs.io/en/latest/widgets/

topicmodelling-widget.html 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 5#$$N#�  4  À$$'(M&-"  9$$ Qm7  �$$\JG  Z$$-"  9$$:U�8"1�"  ~.$$/  5B$$MY  l,$$f) eG(Y1ª1U$$)؛ 
 X�$$ 5I: 5, �F Q&-" =B$$: 5J �P Q&-" v�$$ó ($$M:3 ($$eiU_ ، a9$$ Q: 5I:,FG a<¤$$:J� K$$U À$$-° =n$$µ£ #$$m_ ،<($$Y1ª1@"
 .(١) 581$$2 C?-" AR$$ =U z$$JY 9^$$ Q: 5) =R =?-" #$$�(2I-" 5<($$](^:) z$$JY xR$$S CT x.$$-" ،9^$$ Q: 5) =R =?-" 5u1$$ C2 vi-" z$$JY

 �$$:2Á C9$$ Q: 5U�8"1t B$$M?G .9$$�-( Q�-" _T 9^$$:]( Q�-" 9$$ Q: 5U�8"1�" ($$Ud �6R$$�(,U !#%&$$f CG ؛�°d
 �$$) <($$MJqJ- (($$ �]� =_ +R$$m}") ($$ �/( AË" +R$$m}" u1$$ C2 vi-" �$$:2Á z$$JY K$$U(q-" �$$:JD87
 ، Ã 5ÿ($$:IU ¶$$� ( X�$$w:i2G) x»$$N() �$$eiU �$$e3 9$$:URe-" �$$:JD87 9$$>(?U ($$UT .u1$$ C2 vi-"
 �$$:2Á K$$U B$$y3T 9$$ Q: 5URe-" �$$:JD87 9$$>(?U Q�T ÄPJ C:$$' .p$$: 5M �h Q&-" +1J$$'k) B$$M?[_

.s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU <"#$$JhU K$$U 9S =R%&$$f@" <($$Y1ª1@" è(^$$&] 4 K$$U(q-" �$$:JD87

�SEF./ y)*�Nd �)C� Latent Dirichlet Allocation

٣٠ :DEkQ�Q:/ d(k
 0=*� ٣٠٠ fQ=^S �S 0=*� ١٤٥  :N/jq4 �� �S DEkQ�Q:/ z)=U � DE=*F./ d(k

1: "_Rwj ،9Mo8 ،�]_7 ،E¥() ،�)8 ،�(Mf-" ،�ý ،"#oT ،(iJ?S ،Å8}" 
2: ½_T ،¶t ،(^:]#-" ،9U(:I-" ،�(S ،�-d ،Å8}" ،(MJ3 ،�1YR3 ،$1U 
3: �1I'(3 ،¶�j ،s:­?-" ،se)8 ،+(&L-" ،+".Y ،<"_(Mf-" ،÷() ،"1iUb ،Å8}" 
4: <"_(Mf-" ،(MJ3 ،se-(MYT ،"_Rwj ،"1iUb ،Å8}" ،�().LG ،(ML)8 ،xk,3 ،��b 
5: �P,2U ،�1ML� ،�1Y#N ،�1MJ?N ،se3 ،(U1N ،9y3 ،�)8 ،pFG ،(^i)8 
6: KN.J- ،9UT ،¶t ،�1YR3 ،�-d ،(^i)8 ،(MJ3 ،�ý ،$1U ،Å8}" 
7: ¶t ،sL]d ،sefw]T ،¤3T ،sJ?N ،s:­?-" ،�-d ،"_Rwj ،+(P�T ،Å8}" 
8: 6Rt;" ،(iUb ،8(i-" ،Í(i-" ،(^:]#-" ،+(&L-" ،"_Rwj ،�ý ،"1iUb ،Å8}" 
9: 8(i-" ،(^i)8 ،(^:]#-" ،+".Y ،"1iUb ،"_Rwj ،<"_(Mf-" ،Í(i-" ،Å8}" ،+(&L-" 

10: +".Y ،Å8}" ،�(f]�" ،.«U1N ،~¤^&)" ،(w� ،(D7 ،01I:3 ،7¤,-" ،le- 
11: �1JM?G ،8(i-" ،Í(i-" ،�1-1IN ،¶t ،+(&L-" ،çi-" ،se)8 ،"1iUb ،Å8}" 
12: Å8}" ،+".Y ،�ý ،¶?f-" ،�(Mf-" ،KUT ،R2,-" ،KMoR-" ،EJt ،RN.] 

 R?$$r-" <($$Y1ª1U 9$$S.Mi- K$$U(q-" �$$:JD87 �$$:2Á_ 9$$iU(q-" 9$$:-�#-" 9$$'Rew-" .�(FJ$$' ،01$$:h@"  (١)
 .٥٧-٨٠ <($$Pw2-" ،١٤، ٢٠٢٢ 7#$$?-" ،9^$$ Q: 5) =R =?-" <(^:]($$fJ-" 9$$JhU .81$$2?-" �$$Y X 5� =R$$ =?-"
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

13: s:/"R)d ،�(Mf-" ،sL]d ،(iJ?S ،�-d ،9e-b ،�,U ،sJ?N ،Rj° ،Å8}" 
14: zJY}" ،¢8(F-" ،"#:j ،~Rf©if3 ،�-(U ،s'" ،+.j ،�(Mf-" ،�)8 ،EJt 
15: 0(,>" ،!1:-" ،9P:� ،s[Rj ،01I) ،9m(¥" ،Å8}" ،01'8 ،6#o"_ ،.«U1N 
16: "¶,j ،6Rt;" ،9U(:I-" ،(iJ?S ،.«U1N ،�bRI-" ،<"_(Mf-" ،�(rN ،�(f]�" ،Å8}" 
17: "1IG(3 ،�1?:¸T ،�iUWU ،01'8 ،»[»?-" ،Å8}" ،�1YR3 ،!1m ،$1U ،�@(?-" 
18: s:P>" ،�)8 ،�1-1IN ،<"_(Mf-" ،�ý ،+".Y ،(iJ?S ،0(,>" ،�(Mf-" ،Å8}" 
19: +(&L-" ،+".Y ،se)8 ،<1:) ،�(rN ،s:JY ،÷ ،<"_(Mf-" ،Å8}" ،�ý 
20: sL)8 ،÷ ،�ý ،"_Rwj ،0»]T ،+(&L-" ،Í(i-" ،÷() ،Å8}" ،"1iUb 
21: �1-1IN ،�(Mf-" ،ÀJU ،<"_(Mf-" ،(^i)8 ،"RN.] ،(iJ?S ،Å8}" ،¤^:,' ،Í(i-" 
22: "_Rwj ،"1iUb ،B/T ،�)8 ،¾#/ ،<"_(Mf-" ،KMoR-" ،+(&L-" ،$1U ،Å8}" 
23: (]RfN ،RUT ،�ý ،!1m ،�bRI-" ،n).j ،Å8}" ،8.] ،Rj#U ،�".Y 
24: s:?i-" ،B'8T ،s:P>" ،B:h' ،.«U1N ،RG ،B?Õ ،�I:-" ،s-T ،�1MJ?G 
25: Í(i-" ،Rj°" ،+"_T ،+�U ،7__"7 ،8(i-" ،"1iUb ،.«U1N ،+(&j ،Å8}" 
26: �(S ،RUT ،se)8 ،"1iUb ،"_Rwj ،<"_(Mf-" ،+".Y ،Í(i-" ،!1m ،Å8}" 
27: E¥" ،÷ ،Í(i-" ،<"_(Mf-" ،s:JY ،+".Y ،"_Rwj ،�ý ،"1iUb ،Å8}" 
28: �:tT ،Khf-" ،�fw] ،ÀJ@" ،(]()T ،¶t ،Í(i-" ،Å8}" ،(MJ3 ،V'1N 
29: �ifP@" ،�,U ،�(Mf-" ،�-1'8 ،K[Rt;" ،Å8}" ،�).LMJ- ،B[_ ،�iUW@" ،.«U1N 
30: �I3(i@" ،"81w� ،(M:o8 ،÷() ،#YT ،�ý ،"1iUb ،�-1'8 ،�iUW@" ،çi-" 

KU(q-" �:JD87 �:2%G !"#%&'() <(Y1ª1M-" ��(^&] : ٩٤ Bq�

 ،K$$U(q-" �$$:JD87 5�$$:2Á ¦°1$$M] !"#%&$$'() C9SR%&$$f@" C<($$Y1ª1@" (٩٤) B �q$$ Qr-" 4
 9$$ Q2 5m <"8"R$$LG 7#$$Y cd R$$­i-() �$$w&Li- .E)($$f-" ¦°1$$M Qi-" K$$U <($$Y1ª1MJ- " �8"R$$LG B$$mT 1$$/_
 $1$$U A 5ç$$ Qi-" 9$$ Q2m_ ،)22(_ )17(_ )6(_ )2( �1$$ª1@" 4 ($$Mj ،<"R$$U p$$)8T p$$m"1) ،$1$$U A 5ç$$ Qi-"
 <($$Y1ª1@" 9$$:I) ¶$$fw&- .)17(_ )6(_ )2( �1$$ª1@" 4 ($$Mj ،<"R$$U Ï¤$$£ p$$m"1) ،�1$$YR3 p$$U
 =�($$MJY Q�

=
T ¾8

=
T �í$$3 ؛(human-interpretability) A 5�($$ =f �] 5�" ¶$$fw&-" 9$$:J)(I) Ì$$f CN ($$U 58($$¸d E$$3_

 ($$e 5̧ (^,G8" !#$$Y K$$U 5<($$ =M 5J =q-" 5³(^$$,G8" =V$$rj �_#:h:$$' K$$U s$$/ s$$[RL-" 5�bR$$I-() ¶$$fw Q&-"
 9$$m¤?-" ($$U ؛ 50($$�@" B^:,$$' z$$JY . C¦°1$$Mi-" ".$$/ ($$/b8 ($$Mj 59$$ Q: 5-�#-" 59$$:o(i-" K$$U a�1$$ª1U AB Cq$$)
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 ،�1$$ML� ،�1$$Y#N ،�1$$MJ?N ،s$$e3 ،($$ �U1N ،�$$)8 ، �p$$ 5F CG ،(^$$i X) =8 :)5( �1$$ª1@" 4 5<($$ =M 5J =q-" �$$)
 ×$$jT ($$ �Y1iG Ä$$PJi3 ،(٩٥ Bq$$r-") 9$$ Q: 5URe-" �$$:JD87 9$$>(?U ¦°1$$M] 9$$h:g] 4 ($$ QUT ؟�$$P,2U

.�1$$ª1U Bq$$) 9$$m¤?-" <"° <($$MJq-" � X1$$iG B$$?w) <($$Y1ª1@" 4

0)Sj�./ y)*�Nd 0�E3S Hierarchical Dirichlet Process

First level concentration (γ): 1

Second level concentration (α): 1

The topic Dirichlet (α): 0.01

Top level truncation level (Τ): 30

Second level truncation level (Κ): 15

Learning rate (κ): 1

Slow down parameter (τ): 64

0=*� ٣٠٠ fQ=^S �S 0=*� ٢٤٨  :N/jq4 �� �S DEkQ�Q:/ z)=U � DE=*F./ d(k
1:  8(i-" ،�1MJ?N ،0»]T ،<"_(Mf-" ،�(rN ،¶t ،+(&L-" ،Í(i-" ،"1iUb ،Å8}"
2:  ¶t ،�1&[»-" ،(^:]#-" ،+".Y ،"_Rwj ،s:JY ،"1iUb ،E¥" ،$1U ،Å8}"
3:  K[R2,&fU ،(^i)8 ،�bRI-" ،³1im ،(^iG(N�) ،(MJ3 ،!1m ،sL)8 ،$1U ،Å8}"
4:  �1iUWN ،1e- ،�»w-" ،�@(?-" ،(iIF]T ،�S8T ،+".Y ،�wJÁ ،Å8}" ،�ý
5:  Eo ،"1iUb ،+(&L-" ،B/T ،s:I' ،(MJ3 ،Í(i-" ،V'1N ،�1-7(Õ ،Å8}"
6:  (^i)8 ،s:L¥" ،÷() ،+".Y ،�ý ،8(i-" ،Å8}" ،"_Rwj ،+(&L-" ،"1iUb
7:  (M:­Y ،KJ?&- ،~_78 ،01I:' ،(M:JY ،Å8}" ،"1iUb ،Í(i-" ،÷() ،+(&L-"
8:  seJ?Ç ،+".Y ،"RMm ،"8"#) ،+(&L-" ،9J:'1-" ،KMoR-" ،�^&á:Ft ،<"_(Mf-" ،Å8}"
9:  "_�� ،�PJ2@" ،lJ\N ،�_8(m ،!]T ،¾8(qf) ،�(MN�() ،~(^i[8T ،�_R2,G ،Å8}"

10:  "_Rwj ،�,o(2- ،"_#&?G ،"1iUb ،sL]"1td ،÷() ،�(^:&w&fG ،(/(iY»] ،(o_8 ،�-1'8
11:  #Ë ،�_�(rG ،�_»MJN ،sJI-" ،p37 ،Kfok) ،"1iUb ،çi-" ،À:rU ،Í(i-"
12:  9\yU ،(M:£kG ،�P2o ،�:tT ،"_Rwj ،s:oR-" ،s/(].tT ،�(rN ،<"_(Mf-" ،Å8}"
13:  �1]1L&3 ،+(&L-" ،(e&r©?U ،!¤o}" ،"1IG" ،(iUb ،(^i]1S(�T ،0»]T ،Å8}" ،"1iUb
14:  "1?,G(3 ،EJtT ،"1MfmT ،�^&[ 3" ،RUk) ،+".Y ،�"R2&´G ،"_R)#:- ،�13(t ،!1m
15:  nfm ،KN.J- ،seL[RN ،�1PMIU ،9[RU ،seJ?Ç ،�(F:r-" ،"1?,G(3 ،�1,jRG ،(]T#)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

16:  KMGÐ" ،Å8}" ،é_8 ،#'(o ،À]#2N ،(ML:GkN ،�iI:&fM) ،(U1m ،+(/1-" ،sG×L&'"
17:  Å8}" ،À�"8}" ،B[_ ،²wJG ،~(^iN7(] ،{(q) ،(iM:eU ،67RI-" ،sei©GkiJ3 ،�-()
18:  sLGkN ،x#Nk) ،�1:Y ،"1P&w&fG ،nf) ،"1\¸ ،Bt7 ،nFoT ،(Y8° ،§FrG
19:  (Ç ،6RLiU ،~RyN ،E:o8 ،ÛF,N ،+(P�T ،|?,-" ،1F'() ،l[8(PU ،se:3 U
20:  sL-(MYT ،9ª1?) ،�1,´&Õ ،6R%2-" ،(]Rtb ،(¸(f) ،(Y1rt ،�1ÉRG ،$1U ،(/_#,?N
21:  ÿTR) ،(e]1Jt#N ،KeG(m#� ،~(^i)Rm ،Å8}" ،sL-#] ،(eSR3 ،¢"R��" ،#GRN ،"8"8#U
22:  #/(Õ ،x#^,:- ،�U8(� ،ÿ"_8 ،�?,GT ،+(iYT ،"1?&M&:- ،(31L?U ،(^:�S ،¾_�3
23:  "_R2N ،~7»3 ،"1&µ�3 ،�©J)d ،(/(I-T ،~Rj° ،Ke&-1?) ،8Rr) ،�YRh&N ،(im#�
24:  B?wG ،�1GkG ،¶�L- ،niL'T ،s:/"R)� ،l/ ،��b ،(ML)8 ،xk,3 ،�().LG
25:  9^i:/8 ،s&wJtk3 ،nJ«' ،!1jRU ،�_Rr´N ،k,?N ،pª f3 ،Rer-() ،"1Jy3 ،(iJªT
26:  Å8(Y ،se,JfN ،ReS ،(^iGk:J3 ،(,j" U ،!]}" ،s� ،�]k) ،�_R2?N ،{R?G
27:  (^:GkU ،�_#fwU ،À&?iF�" ،ni2oT ،�_7(^iN ،&_}" ،l&Li' ،1L�T ،�(^:&w&fG ،<1:)
28:  VrLN ،8(Õ ،(iwf%3 ،9,PU ،sL&«3 ،sLJM?- ،sj81ho ،(e£81N ،(eIJt ،{"1�
29:  s/81] ،�JF,:' ،Ài:2?N ،s/7RF&3 ،sI&'(3 ،Ro(f- ،0õ&N ،#h'} ،�G¤� ،x¶j.G
30:  ÀG#NT ،�1-1I:- ،(]()T ،"_.%&N ،�(FU ،1כ]°k&'(3 ،RLiU ،s/(^iN#/ ،�]1-1&N ،"8"1¸T

9 X:URe-" �:JD87 9h-(?U !"#%&'() <(Y1ª1M-" ��(^&] : ٩٥ Bq�

انِي: الكَلِمَات المفتاحية المبحث الثَّ
 æ($$w-}"_ ،9$$ Q: 5o(&w@" <($$ =M 5J =q-"_ ،<($$PJF2@" :9^$$:G;" <($$PJF2@" �$$) 5̄ $$:M Q&-" K$$U X#$$) �
$$)> "@ie3 ،9$$:o(&w$$)כ  =M 5J =q-" K$$U " �̄ $$:MG ×$$jT <($$PJF2@" .9?�($$ Qr-" æ($$w-}"_ ،9$$ Q:MN7(D}"
 a<($$MJD v#$$?G � 59$$ X: 5M �J 5?-" 01$$I¥" K$$U a#$$o"_ aB$$Io K$$U Ã�$$ 5YR3 aB$$Io 4 "#̈$$ 5S 9$$I:m7 �<($$PJF2U
 À$$-.j . A!($$?-" 0($$h@" 4 �9$$ Q: 5o(&wU a<($$MJD �1$$LG �9$$ Qm 57 B$$mT �<($$PJF2U כ($$i/_ ، �9$$ Q:o(&wU
 æ($$w-}"_ 9$$ Q: 5MN7(D}" æ($$w-}" �$$)_ ،9$$ Q: 5MN7(D}" æ($$w-}"_ 59$$ Q: 5o(&w@" <($$ =M 5J =q-" �$$) C0($$¥"
 50($$?3¬- ($$ei vM =y =G 1$$/ 9$$ Q: 5o(&w@" <($$ =M 5J =q-" K$$Y 9$$ Q: 5MN7(D}" æ($$w-}" C¢ XR$$w CN ($$U_ ،9?�($$ Qr-"
 a<(MJD K$$ QM =y =& =G ،(^:̈ 5,$$f] �6¶$$\�_ ،($$U ($$ �Y1] �9^$$:)(,ª �9$$IFiU כ($$i/ �°d .<"8($$,?-"_ <($$w A2-"_
8}" <($$PJF2@" ~.$$/ K$$U a²$$JF2U XB(?i/ .9$$$$)כ=  CD !1$$ewU n$$� x1$$yiN ($$U �$$) כ $$rG
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ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 K$$U a²$$JF2U AB CD =n$$� x1$$yiN ($$U �$$) 6»$$N(M&@" 7_#$$¥" V$$rLG ، �9$$I:m7 �9^$$ X: 5�( =2 �o ¼d Cl:-($$'T
.(١)9^$$ Q: 5)(, Qy-" 9$$IFi@" À$$JG 4 C�1$$LN ($$U �$$)_ ، a<"8($$,Y_ a<($$MJD

 9$$MN#I-"  9^$$ Q: 5) =R =?-"  s$$S(?@"  �$$)  ±$$h?@"  K$$N(^,&-"  5¦"R%&$$'"  z$$JY  �9$$'"87  n$$ =[ 5RS CT
 �7#$$Y כ($$i/ ،B$$)(I@" 4_ .�$$I:,FG ï($$2od �$$eiU E$$3__ ،(٢)6 =R$$�(?@" 9^$$ Q: 5) =R =?-" s$$S(?@"_
 ،($$:̈ 5Y1ª1U 9 =P$$ Q� =R@" <($$ =M 5J =q-" ¦"R%&$$'" z$$JY B$$M?G Z$$-" ،9$$-;" s$$ XJ?G 4 <($$:U�8"1�" K$$U
 (Extract keywords <($$PJF2@" �¦R%&$$'") 6"7T כ($$i/ .($$:̈ A2 =] �6 Q̄ $$MU �9$$MJD =�1$$LG ��} 9$$J)(I-"_
Ý$$L?-"  #^i&$$f@"  8"R$$LG-9MJq-"  8"R$$LG)  +1J$$'T  K$$U  ÚB CD  ($$e:3  �$$U C7  #$$m_  ،`"8_T  6"7T  4 

 9$$MJq-" ¦R%&$$f CU) 9$$ Q: 5U�8"1t_ ،(Term Frequency-Inverse Document Frequency TF-IDF

 È;"  ¦"R%&$$'�")  9$$ Q: 5U�8"1t_  ،(Yet Another Keyword Extractor YAKE  9^$$:];"  9$$:o(&w@"
 ( �I,$$fU CnoR$$ =� .(Rapid Automatic Keyword Extraction RAKE 9$$ Q: 5o(&w@" <($$MJqJ- p[R$$ Qf-"
 (<"�($$2o�") �($$�-" |$$P,@" 4 (Ý$$L?-" #^i&$$f@" 8"R$$LG-9MJq-" 8"R$$LG) 9$$:U�8"1t =B$$MY

.+($$,-" ".$$/ 4 0 Q_}" B$$2w-" K$$U

 �9$$J�  5<($$ =M 5J =q-"  ×$$jT  s$$ew- ؛  5<"�($$2o�"  50(M?&$$'"  z$$JY  (YAKE)  C9$$ Q: 5U�8"1t  B$$M?G
 9$$M­]}() 59$$¸(i@" <($$ =M 5J =q-" 8"R$$LG z$$JY C#$$M&?G ($$e]1j ؛ A 5� =R$$ =?-" A�$$ QiJ- ²$$J2G �_ ، Ã�$$ =] ABq$$)
 �$$)  C¢ QR$$w CN (feature extraction)؛   5<(M$$ Af-"  5¦"R%&$$'"  #$$i?3  ،9^$$:i©G¤-"  5<($$\J-  9^$$ Q: 5)(&L-"
 ($$UT . a6¶$$,j a{_R$$¿ T#^$$,G Z$$-" 5<($$ =M 5J =q-" E$$3__ ،(acronyms) 5<"8($$2&t�" E$$3_ 5<($$ =M 5J =q-"
 u1$$2 viJ-  ²$$J2&3 (RAKE)؛   9$$ Q: 5o(&w@"  <($$MJqJ-  p[R$$ Qf-"  È;"  ¦"R%&$$'�"  9$$ Q: 5U�8"1t
 x.$$-" ،($$e 5&S87 Í($$:IU E$$[R¸ K$$Y A�$$ Qi-" 4 6 Q̄ $$M@" 9$$MJq-" ²:$$�RG z$$JY CB$$M?G_ ،9^$$ Q: 5) =R =?-"
 9$$S87 ($$UT ، 59$$MJq-" 8"R$$LG {R$$?] .(9$$MJq-" 8"R$$LG ÷ 9$$MJq-" 9$$S87) :9$$h:g] =E$$3_ �J%&$$f CN
،١ X�$$ 5­ �w QJ-" p$$)(^& Q&-" 9$$S87 n$$](D �d ($$M:3_ ، �� Q_

=
T X�$$ 5­ �w QJ-" p$$)(^& Q&-" z$$JY ��(^$$i) 7 X#$$P C&3 9$$MJq-" 

 .�"81$$o :9$$'"8#-" ~.$$/ z$$JY �¤$$ A̧ ؛ "� 57_#$$¥" À$$JG V$$rj 4 !1$$:-" ã$$o <($$'8(M@" B$$y3T 9$$3R?@  (١)
 (¶&$$fS(U 9-($$'8) .9$$:J:J� 9^:)1$$'(o 9$$'"87 :9$$ X: 5M �J 5?-" 9^$$ Q: 5) =R =?-" <( =] X_ =# CM$$$-" 4 9$$:MN7(D}" æ($$w-}"

.٢٠٢٢ ،(71?$$' À$$J@" 9$$?U(S) 9^$$ Q: 5) =R =?-" 9$$\J-" s$$fm .01$$:h@" �(FJ$$' .7 :{"R$$�d
)2( Almujaiwel, S. )2020(. An Overview of the Lexical Variation Between Arabic Lexicons and Natural 

Arabic Language. International Journal of Arabic Linguistics, 6)1 & 2(. 91107-. 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ($$ �?[�1G xR$$Ç s$$£ ،½;" 50($$�@" cd R$$­ii- .p[8($$r@" s$$­?U 4 �$$) 01$$M?@" A#$$¥" z$$JY ٥ cd ٢ !T
.9$$MJq-" 59$$S87 ¦"R%&$$'" =9$$I[R¸ ²$$ Aª =1 CN

 "�@(?-" +8 ÷ #M¥"" :( 7�\ y\e NE@B-k/ �*k) T ,?
9
c/ (@Y-~:/

"�G(Nb sL[¶' ÷ #M¥" Bm [_]" :( 7�\ y\e NE@B-k/ �*k) ArE ,s./ (@Y-~:/

/M$$)؛  571S_ 0($$o 4_ ، 5B$$�"1w-" K$$U_ 59$$ Q: 5w:Ê1-" <($$ =M 5J =q-" K$$U �($$:-(t �($$ Q2] 0($$�@" ".$$/ 4
 {R$$o (]#?,&$$'" . A�$$ QiJ- 9$$ Q: 5J,I-" 9$$>(?@" 4 (M/7(?,&$$'" Cl$$Õ =À$$-.-_ ،R A£ =W:$$' À$$-° Q�í$$3
$$��1$$L:- (!"R$$\i-") Q (١) I3§؛  5­ �w QJ-" =p$$)(^& Q&-" ($$]7 X#o 1$$- .p$$ QF =I CU �$$ Qi-" ".$$/ Q�} ؛(_) V$$F?-"
 9$$M:m BD �$$F? CG s$$£ ، a<($$31w2U 9$$-_#S 4 a9$$MJD XB CD 9$$M:m 5#$$N#P&) 9$$ Q: 5U�8"1�" T#^,&$$f3
 �9I)($$' K$$LG s$$- =9$$MJq-" Q�

=
T Þ$$?N À$$-.3 ؛ =�ý � n$$ =](D �í$$3 ،8_($$h X&-" <"R$$U 7#$$Y B$$ X�M CN " �7#$$Y

 (٢) n$$ =](D �d_ ،6#$$o"_ 6 XR$$U ($$eG =8_(h CU Þ$$?N À$$-.3 (١) n$$](D �d_ ،68_($$h@" 9$$MJqJ- �9$$Io� _T
 l$$f¿ C�$$IiG _T Cs$$:I-" ~.$$/ C#$$[»G_ .(٣٠ 0_#$$>") �$$G QR =U p$$m"1) 68_($$h@" Q�

=
T Þ$$?N =À$$-.3

 Ä$$PJ C[_ . a9$$31w2@" 4 ($$:̈ 5I3T_ ($$N̈ 571MY <($$MJq-" 9$$w:w� �$$) 8_($$ =h =&@" p$$¸(I&-" <�($$o 7#$$Y
 ،"#$$M¥"" 9$$MJq- =�($$S #$$m z$$JY}" =Í($$:I@" Q�T 4 "<$$#_0 (٣١)؛ ($$Mj 61$$F�" ~.$$/ =#$$?)

."�$$@(?-"" " �¶$$tT s$$£ ،"+8" s$$£ ،"�$$G(Nb"_ ،"sL[¶$$'"_ ،"B$$m" s$$£ ،"Ò"_

0 ,) A�E-R:/ DE=*F*. zIj ,~./ 7 AV1/ Z/j�-bO/ 0 ,)S6N/Q� 0PQRCS }@)s=4 : ٣٠ T?(U
(=L/� N¡:E3./}l(=L/�2qI�by4E��

(=L/211121

�121112

 N1121

¡:E3./1111

}l21111

(=L/12111

�11211

2qI�b11121

y4E��11112
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D/N/ 9j wq 7-./ zS DE 9= A* 9F./ DEUNd ¢E)+S : ٣١ T?(U
#M¥"÷+8�@(?-"BmsL[¶'�G(Nb

0UN(./141454666

N/ 9j wq 7-./2211111

N/ 9j wq 7-./ ÷ 0UN(./7.07.05.04.06.06.06.0

 .(`"8_T) u1$$ C2 vi-" 5l$$:IiG 6"7T !"#%&$$'() s$$[RL-" 5�bR$$I-" 9$$ =] X_ =# CU z$$JY �E$$:,FG �$$JN ($$M:3
 4 Å 5R$$ CY ($$U K$$ QM =y =& =G (٩٦) B �q$$ Qr-" 4 (Corpus) 9 =] X_ =# CM$$$-" 6"7T 4 n$$J XM Co Z$$-" <($$ =](^ =: =,-"

 .(٩٧) B �q$$ Qr-" 4 n$$ªR CY_ Cè(^$$& Qi-" n2J% C&$$'"_ ،(٧٩) B �q$$ Qr-"

9:o(&wM-" <( =M 5J =q-" ¦"R%&'" BMY 8(fU : ٩٦ Bq�

(23.5, '¤^:,f-" (]1Jªk3 (]�"�j_ (^iG7(' (i?¸T')
(23.0, 'EP'í) (/(]Rrµ3 nLPy3 9M��m �GTRU"_')
(22.833333333333336, 's/(^iN#/_ s/(^i:µ&S"_ se]"1td_ seG([8°_ se�()b')
(22.76923076923077, '÷ ½(MU_ x(:PU_ �Lf]_ ½¤�')
(22.73333333333333, 'p:Mf-"_ ¶2,-"_ s�}"_ ÌY}(D �I[Rw-"')
(22.714285714285715, '(MeU(IU �(U1IN �"Rt�3 (M£d (IP&'"')
(22.666666666666668, '¶,j ¡:� (]1)T_ �(YR-" 8#2N')
(22.666666666666664, '#:rU R2m_ 9JF?U ')_ (e�_RY')
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 (22.612244897959183, '9w�(¸_ ��J£_ �w2]_ B:J-" (J£') 
(22.5, '~1,fP&- +(&L-() se&if-T �_1JN (I[Rw-')
(22.5, '<78 se&Y(y) "_#S_ seY(&U "1P&3')
(22.484848484848484, '¾»h&- (e:wtT 7(DT 9^:G"� 9Y(f-"')
(22.4, '¶�() ~�(Y7 Rr-() �(f]�" �#[_')
(22.30392156862745, 'l&LJ- Bhf-" �Fj �(Mf-" x1F]')
(21.923076923076923, 'l[RI) ²,2-" �©-T ²,2-" s/#Y1U')
(20.933333333333334, '�3(?-"_ Ä:\-" �MÊ(q-"_ �"Ry-"_ �"Rf-"')
(19.964285714285715, 'B'R-" p,g]_ ÀG1Y7 lÇ l[Rm')
(18.057234432234434, '"1IG"_ 9wY(yU (3(?ªT ()R-" "1JDkG')
(17.90798611111111, '"¶2U <�('_ sieS �J2]_ c1G')
(16.981118373275237, '�1-1I[_ <1�(F-"_ n,>() �1iUWN +(&L-"')
(15.993333333333334, '�URL@" s:/"R)d V:ª |N#o כ(GT')
(3.333333333333333, '�1JD1&@" BD1&N')
(3.0, '(e]1J2N')
(2.972972972972973, '(iUb')
(1.0, 'Ke�()b')

9 Q: 5o(&wM-" <(MJqJ- p[R Qf-" A�-;" ¦"R%&'�" 9 Q: 5U�8"1t !"#%&'() 9 Q: 5o(&wM-" <( =M 5J =q-" : ٩٧ Bq�
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الžèĘ ال̫±ا�ع
الأƘماú الǚ̡ǀɦz̒Ɨ̫ة 

 l$$:IiG 4 5<($$'8(M@" K$$U C#$$N#?-" 9$$\ vJ- 59$$ Q: 5-;" 9$$>(?@" 4 (pattern) 5§$$M Qi-" !1$$ew@
 9$$\J-" 59$$>(?U 4 �($$ QM 5eU �($$Y1] כ($$i/_ .9$$-;" s$$ vJ =?G_ ،9$$ X: 5?: 5, QF-" 9$$\J-" 9$$>(?U_ ،u1$$ C2 vi-"
 �"R$$Sd z$$JY C0 Q_

=
}" �$$ 5? CN ،9$$ X: 5M =h?@" 9$$ X[ 51 �P Qi-" ³($$M]}"_ ،9$$ Q: 5FM Qi-" <"¶$$,? Q&-" :($$M/_ ؛ 59$$ X: 5?: 5, QF-"

 (١)9$$ Q: AF�" ³($$M]}" V$$rj_ ، 50"#^,&$$'�"_ ،E$$[Rw Q&-"_ ، 5V$$:­i Q&-"_ ، 5lN.$$r Qg-" K$$U 5#$$N#?-"
 :B$$�U X 5� =R$$ =?-" A�$$iJ- 9$$U(?-" 9$$ X[ 51 �P Qi-" ³($$M]}" s$$e3 z$$JY �($$ Q�-" C�$$ 5? C[_ ،9^$$ Q: 5) =R =?-" u1$$2 viJ-
 <"¶$$,? Q&-" �$$U# CG s$$- .(٢)¡$$-d ،[�$$) 01?wU+B?3+s$$'"]_ ،[9$$w�+{1�1U]_ ،[s$$'"+B?3]

 .s$$:m Q -" <($$U¤Y p$$U <($$ =M 5J =q-" C§$$:MiG �d ($$e:3 �$$U# CN s$$- �°d ،`"8_T 6"7T 4 ($$eJD 9$$:FMi-"

 5<�($$¥" §$$:MiG z$$JY <($$ X[ 51
=\ vJ-" K$$U �$$ CGRL3 n$$IJF]" x.$$-" X�$$ 5FM Qi-" 1$$P Qi-" C!1$$ewU Þ$$,´N

 9^$$ Q: 5) =R =?-" u1$$ C2 vi-" 4 ³($$M]}" ~.$$/ B$$:JP&) Cs$$N#I-" X 5� =R$$ =?-" 1$$Pi-" Qs$$&/"_ .9$$ Q:?)(^& Q&-" 59$$ X[ 51 �P Qi-"
 CE$$:,FG ($$i- K$$LM CN =V$$:j :1$$/ B$$2w-" ".$$/ 4 C�_R$$F@" 0"W$$f-"_ .9^$$�N#¥" 5<($$ X[ 51

=\ vJ-" B$$,m
 6"7T 4 !($$­ Ai-" ".$$/ !"#%&$$'" CK$$LM CN � ؟ X 5� =R$$ =?-" X�$$ Qi-" 59$$>(?U 4 9$$ X[ 51 �P Qi-" ³($$M]}" B$$:J�

 .(�1$$�N(,-") 9$$hU�-" 9$$\- 4 �$$G(^,&LM) 9$$ Q:JMY �9$$N"87 �$$ CI:,FG l$$ QJ =F&[_ ،`"8_T

 .9 Q[Rh$$ Qr-" 1$$כi,-"_ 9$$ X[ 51 �P Qi-" !1$$'1-" 59$$Y1MhU z$$JY 9$$ X[ 51 �P Qi-" ³($$M]}" CB$$:J� #$$M&?N
A 5� =R$$$$ =?-" x7($$$$M&$$Y�" 1$$$$P$$iJ- û"R$$) CÀi$$$$$) 1$$/ 9^$$ Q:)R?J- 9$$ X[ 51 �P Qi-" !1$$$$'1$-" 9$$$$M­$]T Re$$�T 

https://developers.google.com/  :�1�N(,-" 9\- 4 9:FMi-" <"¶,?&-" #Y"1m zJY �¤¸¤-  (١)
 https://www.w3schools.com/python/python_regex.asp_  edu/python/regular-expressions

 .(٢٠٢٢ ،R$$)1&jT ٢٤ 7"7 $$'�" ¡$$[8(G)
 <"¶$$,? Q&-"_  9$$ X: 5­ �w QJ-"  <($$,o(2 Q&J-  X

5±$$ =h?@"  �$$FMi-"  1$$P Qi-"  9$$>(?U  l:-($$'T  K$$U  a#$$[»U  01$$o  (٢)
 <($$U�¤&MJ-  9^ Q: 5)1$$ C'( =¥"  9$$>(?@"_  X�$$ 5Y( =i 5F ���"  �( =D Q.$$-"  <(^$$:iIG  .K$$MNT  ،x#$$U(\-"  :9$$ Q: 5o¤F��"
 ،٢٠١٩ ، X 5� =R$$ =?-" X�$$ Qi-" B$$:J� 4 X�$$ 5Y( =i 5F ���" �( =D Q.$$-" <($$:U�8"1t :4 .9$$ Q: 5o¤F��" l$$:j" Q -"_ 9$$ X: 5­ �w QJ-"

 .١٢٥-١٦٧  <($$Pw2-"



الباب الثاني

٢٢٤

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 .(٤)781w](&$$'_ ،(٣)9$$'"R3_ ،(٢)"¶$$U"#U_ ،(١)<7($$) )Prague Arabic Dependency Treebank(

 4 ($$eiU " �#$$o"_ E X, =̧ Ck$$' s$$£ ،0 Q_
=
}" |$$P,@" 4 9$$M­]}" ~.$$/ K$$Y �9$$ QU(Y �9$$[Ð8 ÅRYk$$'_

 .�($$ Q�-" |$$P,@" 4 s$$[RL-" 5�bR$$I-" K$$U 9$$ X[ 51 �P Qi-" ³($$M]}" 5¦"R%&$$'"

وِيّة واسعة الاستخدا& iح ل: أن¹مة الوسو& النَّ المبحث الَأوَّ
 ،(PADT) <7($$) :�$$/_ ،9^$$ Q: 5) =R =?-" 9$$\J- a681e$$rU a9$$ X[ 51 � =Â a!1$$'_ 9$$M­]T 9$$?)8T ($$i/ CÅR$$?]
 ،9 Q:$$ 5'('}" C<(>(?@" 9$$M­]}" ~.$$/ K$$U a!($$­] AB CD 4 R$$31&[_ .781w](&$$'_ ،9$$'"R3_ ،"¶$$U"#U_

 . a!($$­] XB CD K$$Y �V$$[R?G ½;" 4_

،(Prague Arabic Dependency Treebank) X 5� =R$$ =?-" Ax7(M&Y�" 1P QiJ- û"R) Àiµ) C{R$$? C[_ :(PADT) <7($$) 
 9$$ X:Jq-" <($$ XN7(M&Y�") 51$$ � =Â 9$$U» Co p$$U ��$$U#U 1$$/_ ،Penn Arabic Treebank X 5� =R$$ =?-" AxRh$$r-" À$$i,-() X±$$ C'_
 9$$)"Rm 9$$U»¥" ~.$$/ K$$ QM =y =& =G_ ،ç$$:j -"_ 4R$$2-"_ Xx 51$$ �P Qi-" s:$$'1 Q&J- (Universal Dependencies UD

 5B$$JPU 59$$\:� E$$3_ �9^$$i Q: =?U �9$$ Q: 5M:­iG �9$$\:� Cp$$,gG_ ، a9$$\- 9$$�(U K$$U ×$$j} Ãx 5Rh$$� À$$i) ٢٠٠
 59^ Q: 5)1$$ C'( =¥" 9$$ X: 5?: 5, QF-" 9$$\J-" s$$ew- 9$$ Q: AJ Cq-" 9$$\: A2J- �8($$2&t" 1$$/_ ،(CoNLL-U Format)
 5l$$:2iG E$$[R¸ K$$Y <7($$) CB$$M?N .(Computational Natural Language Learning-Universal)

 .781w](&$$f- (Stanza) 59^$$,&LU 5E$$[R¸ K$$Y _T ،(conllu)

)1( Taji, D., et al. )2017(. Universal Dependencies for Arabic ; Mohamed Maamouri, et al. )2004(. 
The Penn Arabic Treebank: Building a Large-Scale Annotated Arabic Corpus, pp. 102109-. 

)2( Pasha, A., et al. )2014(. MADAMIRA: A Fast, Comprehensive Tool for Morphological Analysis 
and Disambiguation of Arabic.

)3( Abdelali, A., et al. )2016(.  Farasa: A Fast and Furious Segmenter for Arabic; Darwish, K., & 
Mubarak, H. )2016(. Farasa: A New Fast and Accurate Arabic Word Segmenter. LREC-2016; 
Darwish, K., et al. )2017(. Arabic pos tagging: Don’t abandon feature engineering just yet; 
Mubarak, H. )2018(. Build Fast and Accurate Lemmatization for Arabic. Paper presented in the 
International Conference on Language Resources and Evaluation. 

)4( Peng Qi, et al. )2020(. Stanza: A Python Natural Language Processing Toolkit for Many Human 
Languages; Manning, Christopher D., et al. )2014(. The Stanford CoreNLP Natural Language 
Processing Toolkit. 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

!pip install conllu

!wget https://lindat.mff.cuni.cz/repository/xmlui/bitstream/handle11234/1-3105/ud-

treebanks-v2.5.tgz

!tar zxf ud-treebanks-v2.5.tgz

#The imports needed to open and parse (interpret) the conllu fil

from io import open

from conllu import parse_incr

#Open the file and load the sentences to a list.

data_file = open(“/content/ud-treebanks-v2.5/UD_Arabic-PADT/ar_padt-ud-train.

conllu”, “r”, encoding=”utf-8”)

import stanza

# Download an Arabic model into the default directory

print(“Downloading Arabic model...”)
stanza.download(‘ar’)
# Build an Arabic pipeline, with all processors by default

print(“Building an Arabic pipeline...”)
ar_nlp = stanza.Pipeline(‘ar’)

 ،E$$[Rw Q&-"_ ، Xx 51$$ �P Qi-" s:$$'1 Q&-" K$$U 59 Q:$$ 5'('}" 59$$>(?@" C9$$ =M­]T �$$:3 n$$:´ C) #$$m_ :/�ppS/(S
 .<($$](:L-" ¦"R%&$$'"_ ،(base phrases) 59$$ X[ 51 �P Qi-" 5<�($$¥"_ ،s$$ Xh?@"_ ،B:L$$r Qg-"_

 ¦R%&$$f CU_ ، X 5È;" ²$$ XP =2@"_ ، Xx 51$$ �P Qi-" s$$'1@"_ ،s Xh?$$ C$@"_ ،p$$ XFI@" C9$$M­]T �$$:3 n$$:´ C)_ :0ppb/jP
 .1$$P QiJ- Xx 57($$M&Y�" B$$ XJP@"_ ،<"8($$,?J- � X1$$L@" B$$ XJP@"_ ، X 5È;" B Aq$$r CM-"_ ،<($$](:L-" �(M$$'T

 ،<($$](:L-"  ¦"R%&$$'"_  ،s Xh?$$ C$@"_  ، Xx 51$$ �P Qi-"  s:$$'1 Q&-"  9$$M­]T  �$$:3  n$$:´ C)_  :dNQR\E-ppb
 .(9$$ Q: A2 Qi-")  <�($$o�"_  ،<($$m¤?-"_  ،RY($$r@"  B$$:J�_  ،� X1$$L@"  B$$ XJP@"_

 (Universal Dependencies UD) 9$$ Q:Jq-" <($$ XN7(M&Y�" Cl$$[RË -0($$�@" B^:,$$' z$$JY- K$$LM CN
 s:$$'1 Q&-" 9$$ Qm 57 4 R$$­iN �T 5H8($$IJ-_ ،+($$&L-" K$$U (_) E$$PJ@" 4 7"1$$j}" !"#%&$$'" 0¤$$t K$$U



الباب الثاني

٢٢٦

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 s$$:oR-" K$$MoR-" �$$@(?-" +8 Ò #$$M¥") $$$- � 5M:$$'1G �"7T 4 R$$­iN s$$£ ،!($$­ Ai-" ".$$/ 5<($$](^:,-
 ¶$$� <($$ =M 5J =q-" ~.$$e- �M:$$'1G �T ÄPJ C:$$' .(_) 5E$$PJ@" 7"1$$jT !"#%&$$'() (K$$N#-" !1$$N À$$JU
 �9$$Y A1i&U �9^$$ Q: 5)RY ($$ ��12] B$$ X�M CG � ($$e:JY + Q8 =#$$G Z$$-" <($$ =](^ =: =,-" Q�

=
T cd À$$-° Cl,$$' 71$$?[_ ، aE$$:m7

 9$$M­]T K$$Y �9$$ QU(Y �6R$$­] ½;" |$$P,@" 4 CÅR?&$$f] .<�($$h@"_ 9$$:Y_}"_ 59$$iU�}" � v1$$ =ig)
 .9$$ X: 5?: 5, QF-" 9^$$ Q: 5) =R =?-" 9$$\J-" 9$$>(?U 4 681e$$r@" Ax 51$$ �P Qi-" s:$$'1 Q&-"

ة عن الأن¹مة انِي: ن¹رة عامَّ المبحث الثَّ
 ،(tokenization) 5E$$[Rw Q&-" :�$$/_ ،9 X:$$'('}" 9$$>(?@" 9$$M­]T <($$] A1LU cd a8($$2&t() C¶$$� CT
 B$$M?N  �T  E$$[Rw Q&-"  l$$ XJF&N  .(lemmatizer) s Xh?$$ C$@"_  ،(POS tagging) Xx 51$$ �P Qi-"  s:$$'1 Q&-"_
 �$$Io�_ �I)($$' K$$Y 01$$2w@" X̄ $$¥" _T 9$$:J?w-" 9$$MJq-") token K$$j1&-" B$$23 z$$JY !($$­ Ai-"
 ¶$$� 0($$F[_ ، =9$$MJq-" 0($$FN B$$2w-" ".$$/_ ، 5u1$$ C2 vi-" 4 ($$ �y?) �$$y?) K$$Y (6#$$o"_ 93($$fM)
 =¢R$$wiG �T l$$ QJ =F&G ؛ 5�1$$U vR-" _T ،s$$:m Q -" <($$U¤Y _T ، 5!($$m8}" K$$U <($$ =M 5J =q-" ¶$$\3 ،($$ �yNT 9$$MJq-"
 1$$P Qi-" z$$JY ($$e:3 E$$[Rw Q&-" Bq$$� �1$$LN ($$$/١ ٤٤٣ !($$?-" ".$$/ 4) 9$$JMh3 ،($$ �y?) ($$ey?) K$$Y
 5<($$>(?@" 9$$M­]T K$$U ($$ �U(­] C#$$Ë #$$m .([$$$/] ،[١ ٤٤٣] ،[!($$Y] ،[0"] ،[".$$/] ،[4]) :½;"
 Z$$)RË  s$$L¿  ".$$/_  ،781w](&$$'  4  0($$¥"  1$$/  ($$Mj  V$$[R? Q&-"  (0T)  B$$2wN  �  9 Q:$$ 5'('}"
 <"#$$o_ ($$ew�1) <($$MJq-" 9$$-;" s$$J?G #$$iY �9Jq$$rU #$$ X-1 CN 9$$:3R2-" �($$,@" B$$23 �} ؛B$$y3T
 5p$$N.h&-" C9$$>(?U ($$e:JN ،9 Q:$$ 5'('}" c_}" 9$$JoR@" �$$/ E$$[Rw Q&-" 9$$JoRU .9:m(:$$' 9$$:Mh?U
 Xx 51$$ �P Qi-" s:$$'1 Q&-" ($$e:JN .�_.$$>"_ 8_.$$>" 5R$$2o 8($$¸d 4 �d " �¶$$�j vs$$eN � 1$$/_ ،(stemming)
 59$$MJq-" X7 =8 :xT ؛(lemmatizer) s Xh?$$ C$@" �(^$$i) 4 �9$$ QMeU s:$$'1&-" 9$$JoRU_ ،�$$ CI[RwG Xs$$G ($$M- vÈ;"

. A 5±$$ =h?@" ($$eJ�T cd

 9$$'"R3_ "¶$$U"#U_ <7($$) K$$ 5U ÃB CD 4 6R$$31&@" <($$>(?@" 5B$$:J� è(^$$&] (٩٨) B �q$$ Qr-" 4
 C#h&$$'  À$$ Q]

=
T  c_}"  59$$J/1-"  K$$U  æ1$$PJ@"  .s$$[RL-"  �bR$$I-"  K$$U  a9^$$i A: =Y  z$$JY  781w](&$$'_

 !#$$Y B$$�U ،R$$tb a!($$­] 4 6R$$31&U ¶$$� 9$$M­]}" ~.$$/ K$$U a!($$­] 4 �9^$$i:?U �9 Q:$$ 5'('T �9$$>(?U
 5�bR$$I-" K$$U R$$2 Qi-" 5681$$' z$$JY 9$$M­]}" ~.$$e- " �8(^$$,&t" Cn$$[RS

=
T .781w](&$$' 4 s$$ Xh? CU 571$$S_
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 Q�T �d ؛ a6R$$�(?U a9^$$ Q: 5)RY au1$$2] z$$JY n$$:´ C) #$$m =9$$M­]}" ~.$$/ �T K$$U 5s$$� XR-" z$$JY s$$[RL-"
 ¶$$� ، 56R$$�(?@" (^$$i& Q© 5)RY 4 (eJM?&$$f] Z$$-" ($$eÊ(w-T 4 9$$)"R� � �6¶$$2m �681$$' B$$ A�M CG =9^$$i A: =?-"
 z$$JY �9^$$:´,U �9$$M­]T s$$[RL-" �bR$$IJ- n$$:´ C) .R$$rµ-" 5s$$­ij �$$©-_ ، �V$$J&%U ($$e:3 =s$$­ Qi-" Q�T
 �9$$M­]T n$$f©- �$$/_ ، 59$$ Q:-� X#-" <(q,$$ Qr-"_ ، 5l$$:j Q -"_ ، 51$$P Qi-"_ ، 5{R$$ Q2-" ¾1&$$f@ #$$Y"1I-"
 9$$I:m7 ($$/ C#Ç À$$-.-_ ،R$$tb Ú�$$ =] �$$J�Mj �$$©- Q 5�bR$$I-" X�$$ Qi-" Q�} 5 ";-$$9؛s$$ vJ =?G z$$JY �9^$$ Q: 5́ ,U
 �¤$$�U CÄ$$PJ CN 781؛w](&$$'_ 9$$'"R3_ "¶$$U"#U_ <7($$) 4 <($$>(?@" è(^$$&] cd " �71$$ =Y =_ .(١)($$ �U(MG
 �T ($$U ($$ �Y1] A�$$ 5?: 5, QF-" K$$U_ ،781w](&$$'_ "¶$$U"#U !($$­] 4 ([#$$Mo]؛[+]) cd ( 5#$$ �M = 5¿) Cp$$:FIG
 !#Y cd C71$$?N À$$-° l,$$' K$$L- ،(#$$ =M =o) $$$) �$$©- 1$$/_ ، as$$JY s$$'" cd ( 5#$$ �M =o) !($$­ Ai-" V$$ Ai2 CN
 !($$­] 4 .($$ �'('T B:L$$r Qg-" 5+($$:� K$$Y �¤$$y3 ،(#$$ �M =o) 59$$\:� z$$JY �$$G(](^:) 4 !($$­ Ai-" 5+ X8 =#$$G
 0($$o 4 a9 Q: 5M$$'" a9$$ Q: AF =t a9$$\:� p$$U 9^$$ Q: 5)(&L-" ($$e 5&\:� 4 ( =Rw\&$$' 5") 9$$MJD 8כ($$rgG � 7>؛($$)
 �_ ، a²$$:P� ¶$$� ".$$/_ ،s$$'" ($$e]T z$$JY C!($$­i-" ($$ew Xi� #$$I3 =À$$-° p$$U_ ،B:L$$r Qg-" +($$:�
 9MJD K$$L- ، a6#$$N#S a9$$ Q[ 51

=\ C- a<($$](^:,- �9$$:-(Y �$$:3 59$$m A#-" 9,$$f´3 ،²$$J2N � !($$­i-" Q�T " =.$$/ Þ$$?N
 ،6R$$�(?@" 9^$$ Q: 5) =R =?-" u1$$ C2 vi-" 4 a6×$$L) �9JM?&$$fU n$$f©- 5R$$U}" B$$?3 9$$\:2) (Rw\&$$'")
 �$$ X[ 51

=\ vJ-" 5R$$­] p$$'"1- ($$e CjRGk3 <($$Ê1PJ@" 9$$:I) ($$UT . a8(^$$,&t"_ al$$[8#&- C9$$MJq-" p$$yÁ s$$J3
 4 ($$ei©) ($$M:3 V$$J&Á x1$$ �P Qi-" 5s:$$ 5'1 Q&J- 9$$?)8}" 9$$M 5­ �]

=
}" ~.$$/ Q�T cd ($$i/ C¶$$� CT_ .�" QR$$ CI-"

 !1$$'1-" ~.$$/ K$$U ( a»$$U =8 :_T) as$$ �' =_ AB CD 5V$$[R?G 4_ ، 59$$ Q[ 51P Qi-" !1$$ C' C1-" 59:M$$f =G �¤$$F�"
 :_T) s$$ 5'" =1-" 9:M$$fG C{¤$$&t" B$$/ :s$$e@" 0"W$$f-"_ .�$$ Qi-" 4 59$$ =M 5J =qJ- 59$$ Q[ 51P Qi-" 59$$-( =¥" E$$3_
 .($$[̈_#N ($$e:3 (9$$J�U}") 9$$[1Pi-" <�($$¥" V$$:i2G V$$J&t" "°d �d ،� :+"1$$>" ؟R$$£WN ( 5»$$ �U QR-"
9$$M% Qy-" 59$$ Q[1\J-" 5¦°($$M Qi-" 81$$eÊ #$$?) !1$$'1-" ~.$$/ 59$$M­]} 81$$F&N ($$U =9$$?)(&U C� $$mT 

 K$$U ~($$ AË�" Xï(^$$i�-" R Aw$$r@" 5<¤^$$:�MG ¦°($$M] :($$i/ Þ$$YT_ ،Large Language Models LLMs

 8 X1$$F CG Z$$-" (Bidirectional Encoder Representations from Transformers BERT) 5<� X1$$P@"

 s$$[RL-" �bR$$I-" 4 l$$:j Q -"_ V$$[R2 Q&-(3 ،($$e) �9$$ Q�(t �$$/_ ،s$$[RL-" �bR$$I-" 9$$]_#@ 9:$$'('T 9$$>(?U n$$:´ C)  (١)
 �$$ 5M­] 4 9$$MN#I-" 9^$$ Q: 5) =R =?-" u1$$2] K$$Y �V$$J&%U Ú�$$ 5�¤) Ú�$$ =] �bR$$I-" X�$$ Qi-" �T ($$Mj ،~¶$$� K$$Y V$$J&%U
 <($$m¤?-"_ l$$:j -"_ 1$$Pi-"_ {R$$2-" ¾1&$$fU z$$JY a9JU($$� a9$$M­]T �(^$$iµ) �_R$$r@" ".$$/ ¯$$MG .»$$h?@"
.(٢٠٢٢ ،R$$)1&jT ٢٤ 7"7 $$'�" ¡$$[8(G) https://corpus.quran.com :�_R$$r@" ".$$/ z$$JY �¤$$¸¤- .9$$:-�#-"



الباب الثاني

٢٢٨

هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 ،9MN#I-" 9^$$:)R?J- 9$$[1Pi-" !1$$'1-" V:i2G =9$$m7 ($$ �:-(Y (^i:$$f� K$$ Xf C� Z$$-"_ ،9^$$:)R?-" 9$$\J-
.9^$$:)R?-" <($$heJ-"_ ،9^$$�N#¥" 9^$$:)R?-"_

781w](&'_ 9'"R3_ "R:U"#U_ <7(,- 9:'('}" 9h-(?MJ- �-;" !(­i-" B:JPG ��(^&] : ٩٨ Bq�

 . 5p$$N#,-" s$$­ Qi-" K$$U �9$$fL?iU �$$/_ ،s$$[RL-" 5�bR$$I-" 5u1$$2] K$$Y a9$$ QM 5eU a9$$FI] cd C¶$$ 5� CT
 4 ã$$o ،( �m($$f XG" 59L$$'(M&@"_ �º$$?U 59$$JM&L@" 6¶$$2I-" �$$ 5JMS 4 �$$:3 p$$N#,-" Cs$$­ Qi-" K$$MLN
 =u1$$ C2 vi-" Q�

=
T H8($$I-" ($$e vNT C#h&$$' ،B$$)(I@" 4_ . 56R$$I,-" 681$$' 4 K$$N Q#-" 9$$N�j 59$$J[1 QF-" <($$N;"

 =9I$$f Qg CU_ ،º$$?@" =9$$JM&LU n$$f©- ($$e QiL- ؛ �6¶$$2m �¤$$MS K$$ QM =y =& =G �u1$$2] 6R$$ 5�(?@" 9^$$ Q: 5]1](I-"
 .( �m($$f AG"_ �º$$?U ($$e:3 ($$U XÈ($$o�"_ ±$$­ Qi-" 5Å1$$M\-" K$$U ($$e:3_ ،s$$­ Qi-"

 9^$$ Q: 5) =R =?-" B$$M>" 4 5<¤$$yw-" _T <($$M XM&@" l$$:j"RG 01$$F) E$$ QJ =?&G ¾R$$t CT �9$$ QMeU �9$$FI]
 #i$$f@"_ #i$$f@") 7(i$$'�" Þ$$j8 ¶$$� K$$U 78_ ($$U complements <($$MM&@() #$$2I C[_ ،6R$$�(?@"
 .¡$$-d ،9$$3(ª�"_ ، 5p$$)"1&-"_ ، 5B$$M>" �,$$�_ ، 5<($$)12i@"_ ، 5<�1$$?w@" 4 <($$M XM&@" #$$Ç .(�$$:-d
 ($$eiU �B$$:Jm_ ، �6#$$o"_ �9$$MJD 59$$MN#I-" 9^$$ Q: 5) =R =?-" 4 p$$ª"1@" �(M$$'T =l$$-(� Q�

=
T 9$$3(ª�" 59$$J�UT K$$U



٢٢٩

ة صُوِ� والبَيَانَات العَرَبِيَّ تنقي� النُّ

ة يَّ
غو

ُّ الل
تِ 

انا
لبي

يّ ل
ناع

صطِ
الا

اءِ 
َّك ذ

 ال
اتُ

قني
وت

اءُ 
حص

الإ
هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 9^$$ Q: 5) =R =?-" 4 5p$$ª"1@" �(M$$'T X�
=
T C#$$Ç_ .(9$$U QR =L@" 9$$ QLU) B$$�U ( �F:$$f) ($$:̈ 53(ªd (^$$ �,:jRG ($$ �, Qj =RU C�1$$LN

 .9 QN 571?$$f-" 9^$$ Q: 5) =R =?-" 9$$LJM@" : 50($$�@" B^:,$$' z$$JY .01$$ vF-() nM$$f XG" #$$m 6R$$�(?@"

وِيّة iح الِث: أمثلة عل1 الأنما� النَّ المبحث الثَّ
 781w](&$$'  !($$­]  C0(M?&$$'"  ¾R$$ CN ؛  5³($$M]}"  5V:$$rL&-  a9^ Q: 5�"1$$rY  a9$$]8(IU  5�"R$$Sd  #$$?)
 9$$M­]}" K$$U �� =#$$) 9$$ Q: 5­w- <($$?)(^&&U ٢ _٣ p$$)(^&G z$$JY Xx 51$$ �P Qi-" s:$$'1&J- (٢٧ 0_#$$>")
 :³($$M]}" ~.$$/ 5½k$$ =N ($$M:3_ .6#$$N#>" <($$ =](^ =: =,-" z$$JY ($$e 5�(FtT 9$$ QJ 5I-_ ($$e 5o1ª1- ؛¾R$$t C}"

١ - : 5½k =N (U �&J�UT KU_ .(DTNNS _T DTNNP _T DTNN _T NNP s$$£ NN) X 54($$ª�" l$$:j Q -"
/6TRU"] .6R$$U ١١ 78_ :[NNP/Ò NN/7_#$$o] .6R$$U ٣٤ 78_ :[DTNNS/�$$@(?-" NN/+8]

 .6#o"_ 6R$$U 78_ :[DTNN/01$$I-" NN/{R$$t�] .�$$GRU 78_ :[DTNNP/»$$[»?-" NN

٢ - : 5½k =N (U �&J�UT KU_ ، X� 5w�1-" l:j Q -"
 ٩  78_  :[DTNN/(^$$:]#-"  DTNNP/6($$:¥"] .6R$$U  ٤٩  78_  :[NNP/s$$:o8  JJ/81$$w�]
/s$$:oR-" DTNNP/»$$[»?-"] .6R$$U ٢٩ 78_ :[DTJJ/s$$:L¥" DTJJ/»$$[»?-"] .<"R$$U

 DTNN/�_R$$-"]  .�$$GRU  78_  :[JJ/{_R$$?U  NNP/01$$m]  .6R$$U  ١٣  78_  :[DTNNP

 ،6#$$o"_ 6R$$U 78_ :[NN/"71$$MPU NNP/($$U(IU] 6#$$o"_ 6R$$U 78_ :[DTJJ/�$$U}"
.6#$$o"_ 6R$$U 78_ :[NNP/#:$$�8 NN/B$$S8]

٣ - 6¶$$t}"_ ، 59$$Y8(y@" K$$U ×$$jT 9$$ Q[ 51ª(M-" 9$$ X: 5J �? 5w-" l$$:j" Q -" 7#$$Y : X�$$ 5J �? 5w-" l$$:j Q -" 
 4 9$$J�U}" 5!1$$MY z$$JY ".$$/_ ،R$$U}" K$$U ×$$jT ¶$$t}"_ ، 501$$ehMJ- A 5Þ$$,@" K$$U ×$$jT

 : 5½k$$ =N ($$U �$$&J�UT K$$U_ .s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU
/�1$$iUWG] : ��8($$yU B$$?3 .<"R$$U ٥ 78_ :[NN/s$$L](MNT VBD/n$$LJU] : Ú!($$G B$$?3

 VBN/B$$:m  CC/_]  :01$$ehMJ-  Ú 5Þ$$,U  B$$?3  .<"R$$U  ٥  78_  [NNP/Ò  IN/+  VBP

NN/+8 PRP/($$] IN/0 VB/�7"] :R$$UT B$$?3 .6#$$o"_ 6R$$U 78_ :[NN/÷ IN/0 כ/
   .<"R$$U ٥ 78_ :[PRP$
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 u¤%&$$'" 4 CK$$MLG 6#$$�(w-" 9؟$$ X[ 51
=\ vJ-" 59$$] X_ =#MJ- ³($$M]}" 9$$M�(m �$$) (] C#:w&$$' x.$$-" ($$U

 K$$U  a§$$M]  AB Cq$$-  9$$ X: 5?: 5, QF-"  59$$J�U}"  9$$?:,¸_  ،6# 5�($$ Qf-"  ³($$M]}"  ×$$jT_  ، 59$$ QU(?-"  ³($$M]}"
 vB$$ =m}" ($$e:JN ،( �U"#%&$$'" ×$$j}" 59$$ Q: 5FM Qi-" 9$$ X[ 51 �P Qi-" 59^$$:´,-" 9$$3R?U 4 #$$:w CN À$$-°_ ،³($$M]}"

 .9$$ X:Mh?@" 87($$2@"_ s$$S(?@" �(^$$i) 4 9$$ XMeU 9$$:-b 67($$3d �$$/_ ،( �U"#%&$$'"

 B$$�"1w-" 5³($$M]T_ ، A 5�(^$$:,-" 5�bR$$I-" 5s$$­] ³($$M]T 59$$?:,¸ CV:$$rLG ($$yNT ($$/ 5#�"13 K$$U
 5�$$,/".U 5{¤$$&t"_ ،�$$ 5/1S_ 5{ vR$$2G z$$JY �bR$$I-" =s$$­] Q�d» :�¤$$m(,-" C01$$IN .(١) 59^$$ Q: 5]bRI-"
 ،s$$e 5)(Ft l$$©GRG K$$U 5{1$$-kMJ- �K$$N(,U_ ، 5+R$$?-" !¤D p$$:MS !($$­] K$$U 71$$e?@" K$$Y �¦8($$t
 :($$ �yNT C01$$I[_ .(٢)«7($$&?@" 5!¤q$$-" l:-($$'T K$$Y �$$3 vR2G 4 Q̄ $$ =M&[_ ، 5�$$) v�$$&ó �+1J$$'T �$$-_
 ($$U B$$�"1w-" 81$$� K$$U_ .(٣)«�($$?@" C!($$e3d ($$e) p$$IN ، 5p$$FI@" 4 �9JD($$rgU �{_R$$o B$$�"1w-"»
 �T �$$/_ ، �9$$ Q:­w- �68($$�d : CR$$N#2 Q&-(3 ،s$$[RL-" 5�bR$$I-" 4 ²:$$�1 Q&J- �1$$LN ($$U_ ، 5R$$N#2 Q&J- C�1$$LN
 :c($$?G �$$ 5-1m B$$�U ،~R$$tb 4 _T ، 5�$$�(^i£T 4 _T ،9$$N;" 8#$$� 0 Q_

=
T 4 ($$eG Q7(M) 9$$J�(w-" 9$$­w- ! Q#$$ =I&G

 :²:$$�1&-"_ .[٨ :�"R$$MY 0b] )ئا ئە ئە ئو ئو ئۇ ئۇ ئۆ ئۆ ئۈ ئۈ ئې ئې ئې ئى ئى ئى(
 Q�T |$$N#¥" 4 78_ ($$Mj ، 59$$J�(w-" ~.$$/ cd " �¶$$rU 9$$N;" º$$?U =�1$$LN �T 1$$/_ ، �9$$ Q[ 51i?U �68($$�d
 �$$ =-1m z$$JUk3 -sJ$$'_ �$$:JY Ò z$$J�- C01$$'R-" �$$:JY �$$ 5J �MN ($$U Cl$$&LN �(D n$$)(£ K$$) " �#$$[�

ے  ے  ھ  ھ  ھ  ھ  ہ  ہ  ہ  ہ  ۀ  )ۀ   :c($$?G
 K$$foT Ò 0: «3&,$$^)8כ($$I3 B$$,S K$$) °($$?U �$$ei3 ،[١٤ :�1$$iUW@"] )...  ۓ ۓ ڭ ڭ
 ($$N =n$$LPª Qs$$ 5U :°($$?U �$$- =0($$I3 ،-sJ$$'_ �$$:JY CÒ z$$J�- Ò C01$$'8 =À$$Py3 ،«�$$I-(�"

 ،s$$[RL-" �bR$$I-" 4 +($$F�" 9$$-�7 K$$Y 9^:]($$f-" �"R$$/_ 9$$?U(S 4 9$$U Q# =IU ¶&$$fS(U 9-($$'8 z$$JY n$$wm_  (١)
 ،($$e:3 9^$$ Q: 5]bRI-" B$$�"1w-" K$$Y_ ،�bR$$I-" s$$­] X̄ $$MG K$$Y a6#$$:wU_ a6R$$2&%U ³($$I] z$$JY ($$e:3 Cn$$wm_ #$$m_
 .9$$\J-"_ 9$$�¤,-"_ ¶$$fw X&-" 4 9$$MN#I-" 9^$$ Q: 5) =R =?-" 87($$2@" K$$U a¶$$�L- x#$$2 Q&-" z$$JY ($$e:3 C|$$o(,-" =#$$M&Y"
 ³"R$$Y� #$$MPU :{"R$$�d .(¶&$$fS(U 9-($$'8) s$$[RL-" �bR$$I-" 4 +($$F�" 9$$-�7 .+(,$$� ،R$$M?U :R$$­]"

 .٢٠٠٦ ،R$$�"»>" ،9^:]($$f-" �"R$$/_ 9$$?U(S ،�(FJ$$' �¤$$:>"_
 .٣٥ 9Pw� ،�bRI-" �(hYd ،�¤m(,-"  (٢)

.٢٧١ 9Pw� ،E)(f-" 8#2@"  (٣)
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Ò 01$$'8؟ n$$M&t ($$e)" :0($$m"(١). _c($$?G �$$-1m À$$-° K$$U: )ۇ ۆ ۆ ۈ ۈ ۇٴ 
 =9$$h:g] «�1$$M 5J­ CU» $$$) nP$$ Q� =1 =G #$$m 9$$N;" ~.$$/ 9$$J�(3 #$$hi3 [٣٧ :�$$N] )ۋ ۋ ۅ ۅ

.8($$e Qi-" )¤$$f]"

 PRP/1$$/  NN/~7($$eS  NN/E$$o  NNP/Ò  IN/4  VBD/"_#$$/(S  CC/_]
 DTNN/K$$N#-" IN/4 NN/s$$L:JY VBD/B$$?S WP/($$U CC/_ JJ/s$$j(^,&S"
 NN/sj(M$$' PRP/1$$/ JJ/s$$:/"R)d NN/s$$L:)T NN/9$$JU NN/¦R$$o IN/K$$U
 NN/�1$$L:- DT/".$$/ IN/4 CC/_ NN/B$$,m IN/K$$U DTNNS/�MJ$$f@"
 NN/�"#e$$� VBP/"1$$]1LG CC/_ JJ/s$$L:JY JJ/"#:e$$� DTNN/01$$'R-"
 VBD/"1$$Gb CC/_ DTNN/6¤$$2-" VBD/"1$$M:mk3 DTNN/Í($$i-" IN/z$$JY
 NN/s$$j�1U PRP/1$$/ NNP/÷($$) VBD/"1$$M2&Y" CC/_ DTNN/6(D»$$-"

[DTNNP/¶$$2i-" UH/s$$?] CC/_ DTNNP/c1$$@" NN/s$$?i3

:RN#2&-"
c1@" s?] ...sj�1U

:²:�1&-"
¶2i-" ..._#/(S

 IN/4  VBP/�_�$$L&N  WP/K$$N.-"  NNS/½($$Nb  IN/K$$Y  NN/{R�k$$']
/BD VBP/"_R$$N VBD/�d CC/_ DTNN/E$$¥" NNP/¶$$\) DTNN/Å8}"

 VBP/"_R$$N NN/�d CC/_ NN/($$e) VBP/"1$$iUWN RP/� NN/9$$Nb NOUN

/�d CC/_ NN/¤^:,$$' VBP/~_.$$%&N RP/� DTNN/#$$�R-" NN/B^:,$$'
/À$$-° NN/¤^:,$$' VBP/~_.$$%&N DTNN/�$$\-" NN/B^:,$$' VBP/"_R$$N NN

 NN/($$eiY  VBD/"1$$](D  CC/_  NNP/(^$$iG(N�)  VBD/"1$$).j  NN/s$$e]k)  DT

[JJ/�$$J3(�

:²:�1&-"
�J3(� ...�\-" B^:,'

/�-»]T NNP/À$$:-d NN/0»$$]T NN/($$M) VBP/#e$$rN NNP/Ò VBP/K$$L-]
/z$$wj CC/_ VBP/�_#e$$rN DTNN/9$$L�¤@" CC/_ NNP/�$$MJ?) NNP

[JJ/"#:e$$� NNP/÷($$) VBD

:RN#2&-"
#:e� ...�_#erN

 NNP/�(FJ$$' NN/s$$e:JY DT/À$$- VBD/�$$©- NNP/x7($$,Y VBD/�d]
[NNS/¤$$:j_ NNP/À$$)R) VBD/z$$wj CC/_

:²:�1&-"
¤:j_ ..�(FJ'

 9$$-�7 .+(,$$� ،R$$M?U :($$yNT R$$­]" .١٠١ 9$$Pw� ،�($$�-" �»$$>" ،�bR$$I-" !1$$JY 4 �($$IG�" 4 �¸1:$$f-" ~78_T  (١)
 .١٠٤ 9$$Pw� ،(¶&$$fS(U 9-($$'8) s$$[RL-" �bR$$I-" 4 +($$F�"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 NNP/÷($$)  VBD/z$$wj  CC/_  NNP/Ò  IN/z$$JY  VBD/BD1$$G  CC/_]
[NNS/¤$$:j_

:RN#2&-"
¤:j_ ...BD1G

 NN/s$$ewJt IN/K$$U VBD/"1$$jRG IN/1$$- WP/K$$N.-" NNP/Û$$%:- CC/_]
 NNP/Ò NNP/"1$$I&:J3 NNP/s$$e:JY VBD/"1$$3(t NN/($$3(?ª JJ/9$$[8°

[NN/"#N#$$' NN/�1m VBD/"1$$-1I:- CC/_

:²:�1&-"
"#N#' �1m "1-1I:-

/($$i- NN/R$$hwG IN/ã$$o DT/À$$- VBP/K$$UW] RP/K$$- VBD/"1$$-(m CC/_]
[NN/(Y1,´N DTNN/Å8}" IN/KU VBD

:²:�1&-"
(Y1,´N ...RhwG

/�L$$f@"  CC/_  NN/�$$Io  DTNN/*R$$I-"  DT/"°  VBD/<b  CC/_]
 VBP/8.^$$,G  RP/�  CC/_  DTNN/B^:,$$f-"  NN/K$$)"  CC/_  DTNNS

[NN/"R$$N.^,G

:RN#2&-"
"RN.^,G 8.^,G
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Ïال�ام žèĘال
ا) ʭƘا ʭǙ ʭال� �ǙقƗ+

 R$$[1F&)_ ،(Data Analysis) 5<($$ =](^ =: =,-" B$$:JP&)_ ،(Machine Learning) 59$$-;" s$$J?&) CpM$$f]
 E$$:,F Q&-" 9$$:o(] K$$U ($$ey?) K$$Y �9$$wJ&%U �01$$Io �$$/_ ،(Software Development) 5<($$ X:h =U � =�-"
 5<($$:ª([ AR-" p$$U ،<($$U1J?@" 9^$$:iIG_ ، 5l$$'(¥" !1$$JY z$$JY 59$$-;" Cs$$ vJ =? =G C#$$M&?N .9$$'8(M@"_
 s$$JY_  ، 5<($$:ª([ AR-"  B$$Io  z$$JY  <($$ =](^ =: =,-"  B$$:J�  C#$$M&?[_  .�($$2o�"  s$$JY_  ،(9$$ Q:I:,F Q&-")
 <( X:h =U � =�-" CR$$[1FG �1$$L[_ .!1$$J?-"_ ، 59$$3R?@"_ ، 50($$MY}" <�($$hU z$$JY ($$MeG(I:,FG_ ، 5�($$2o�"
 ($$UT .!1$$J?-"_ ، 59$$3R?@"_ ، 50($$MY}" <�($$hU 4 <($$U1J?@" 9^$$:iIG_ ، 5l$$'(¥" !1$$JY z$$JY " �#$$M&?U
 71$$S_ K$$U T#^$$,N �T =³R$$� ،~R$$j° =E,$$' ($$U XB CD z$$JY C#$$M&?:3 ؛(Data Science) 5<($$ =](^ =: =,-" s$$ �J 5Y
 CK$$LM CN .($$e- ÃB$$o K$$Y 5|$$P,J- <($$ =](^ =: =,-" !1$$JY =!"#%&$$'" l$$ QJF&G_ ،s$$-(?@" 67 Q#$$PU a9Jq$$rU
 .(٩٩) B �q$$ Qr-() 9I)($$ Qf-" <�($$h@" XB CD �$$) 9$$ Q:�(2&t�" 5<¤$$t"# Q&-" 5<($$m( =F 5] K$$Y C¶$$,?&-"

<(:ª([R-"

�(2o�" sJY

l'(¥" !1JY

<(U1J?@" 9^:iIG

0(MY}"

9:3R?@" <�(h@"

sJ?G 
�(D.-"_ 9-;" 
�Y(iF��"

 sJY
<(](^:,-" R[1FG

 <(:hU�-"
 <( X:J:JP&-"_

9U#I&@"

 <(](^:,-" B:J�
9:ML-" <('"8#-"

5<( =](^ =: =,-" s �J 5?- 9 X: 5I: 5, �F Q&-" <�(hM-" <¤t"#G :٩٩ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 .£1/ QxY./ �*k }�/( ,-./ ])YC4 �q=)̀P 0 ,IQv >*./ ADE 9\ ,?(:/ A0�E3S̀ NE�¤u < 7*3-� ES E ,Se

	  .( X� 5Y( =i 5F ���" �( =D Q.$$-"_ 9$$-;" sJ?G) K$$Mª 9 X: 5?: 5, QF-" 9^$$ Q: 5) =R =?-" 9$$\J-" 9$$>(?U C0($$hU B$$t# =N

	  9^ Q: 5) =R =?-" 9$$\J-" 9$$>(?@ �<($$I:,FG ($$e]T z$$JY Cs$$ XM2 CG_ º$$, CG Z$$-" <"_7}" C0($$hU B$$t# =N 
 R$$[1FG) K$$Mª ،B:L$$r Qg-"_ ، 5!¤q$$-" c ¼d { vR$$ =?&-"_ ، X 5ï =¤$$ �U 5�" ²$$P2@(D 9$$ X: 5?: 5, QF-"

 .(9$$U#I&@" <($$:J: 5J �P Q&-"_ <($$ X:h =U � =�-"

	  .(9 Q: AM =L-" <( ='" =8 A#-"_ <( =](^ =: =,-" B:J�) KMª 9 =] X_ =# CM$-" <( Q[1\- C0(hU Bt# =N

	  a<¤q$$r@ a01Jo 57($$Õd {#$$e) ،E,$$' ($$U 5p$$:MS z$$JY (9$$ X[ 51
=\ vJ-") 5<($$ =](^ =: =,-" Cs$$ �J 5Y C#$$M&?N 

 " �#$$:wU ($$ �I:,FG vB$$¥" ".$$/ �1$$LN �T =³R$$� ،9$$ X:Mm QR-" 9$$\J-" 5¢1$$' 4 7 X#$$P&G a9$$ Q: 5?m"_
.67 Q#$$ =P@" 59Jq$$r@" 59$$>(?@

 =0($$�U  À$$-°  B$$,m  C#$$:YT_  ،8"#$$Â�"_  V$$:i2 Q&-"  4  9$$-;"  s$$ vJ =?G  l:-($$'T  cd  ¢ XRFGk$$'
 .²$$:ª1 Q&-"_  5¶$$j. Q&-"  B$$ST  K$$U  8"#$$Â�"_  V$$:i2 Q&-"

 .!¤q-" !(fmT B�U 9؛wi2U �9 X[1«3 �<" = X¶ =\ =& CU (e:3 9 Q[ 51
=\ C- �<(](^:) (^iN#- :])YC ,-./ �

.!¤q-" !(fmT 5<"8"RLG 7#Y B�U ؛ �9 Q: 5'(:IU <" = X¶ =\ =& CU (e:3 9 Q[ 51
=\ C- �<(](^:) (^iN#- :N/(¥O/ �

.0.1/ 2 >* 934 � oE- ,=�S ])YC ,-*.
 X¶ =\ =& CM$$$-" 4 " �¶$$£kG ×$$jT (+$$i&@") XB 5I =&$$ �f CM-" X¶ =\ =& CM$$$-" �$$:3 C�1$$LN ¦°1$$M] B$$y3T C7($$Õd :�?c/
 B^:,$$' z$$JY ؛(feature selection) 5<(M$$ Af-" 8(^$$:&t" �"R$$S�" ".$$/ Ì$$f C[_ ،( 5!($$ Qi-") p$$ 5)( Q&-"
 ،[l 5�(\-" R$$�(Mª_ ،l¸(%@" R$$�(Mª_ ،9 Q: 52%$$ Qr-" R$$�(M Qy-" :9 QJ 5I =&$$ �f CM-" <" = X¶ =\ =& CM$$$-"] :0($$�@"

 .[�^$$,G(D_ l$$G(D : 5!($$ Qi-" X¶$$ =\&@"]_

 CV$$:i2 Q&-" B$$M?N :+"1$$>" ؟R$$�(M Qy-" �1$$i- ( �U"#%&$$'" 9$$ 5Ë( Qi-" <" = X¶ =\ =& CM$$$-" ×$$jT ($$U :T/Jppb
 . 5!($$ Qi-" X¶ =\ =& CM$$$-" 4 " �¶$$£kG ×$$j}" XB 5I =&$$ �f CM-" X¶ =\ =& CM$$$-" :xT ؛B$$y3}" ¦°1$$M Qi-" K$$Y |$$P,-" z$$JY
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 ×$$j}" �$$]k) �&´&$$f] ($$ie3 ،¦°1$$M] CB$$y3T 1$$/ (9:2%$$ Qr-" R$$�(My-") X¶ =\ =& CM$$$-" �T ($$iª = 3" 1$$-
.�$$- �$$ =f´>" 5<(U"#%&$$'" z$$JY " �¶$$£kG

 s$$- <($$](^:)) 8(^$$,&t" 5<($$](^:) z$$JY À$$-°_ ،V$$:i2 Q&-" 9$$J�U} XÈb W$$ v, =́ G B$$y3T CE$$:I =� :0@pp)\E ,s./
 ،[B$$?3/l/.N ،s$$'"/#-(t ،s$$'"/#MPU] :½;" Q 5±$$Jq-" =V$$:i2 Q&-" Å $$wi- .(9$$-;" ($$/ =R =G
 ،9$$-;" ($$/ =R =G s$$- a8(^$$,&t" <($$](^:µ) (^$$i©GT 1$$- . =V$$:i2&-" ".$$/ z$$JY n$$) X8#G #$$m 9$$-;" Q�T Å $$wi-_
 l$$ XJF&[_ ،( �M$$'" �$$©-_ ، �¤$$?3 (ew Ai2 C&$$' 9$$-;" X�T B$$M&P@(3 ،[s$$'"/#[»N] 9$$MJD ($$e:3_
 5B$$ST K$$U =0($$?3}" C�,$$r CG Z$$-" �(M$$'}" ß$$:� 9$$J�UT z$$JY ¾R$$tT 6R$$U 9$$-;" l$$[8#G a.$$�#iY

 .V$$:i2&-" �"7T 6�($$wj p$$38

 .0.1/ 2 >*34 � oE- ,=� 9S N/(¥¦.
 X¶ =\ =& CM$$$-" 4 " �¶$$£kG ×$$jT (+$$i&@") XB 5I =&$$ �f CM-" X¶ =\ =& CM$$$-" �$$:3 �1$$LN ¦°1$$M] B$$y3T C7($$Õd :�?c/
 B^:,$$' z$$JY .(feature selection) 5<(M$$ Af-" 8(^$$:&t" �"R$$S�" ".$$/ QÌ$$ =f C[_ ،( 5!($$ Qi-") p$$ 5)( Q&-"
 ،l$$¸(%@" R$$�(Mª <"8"R$$LG_ ،9 Q:2%$$ Qr-" R$$�(M Qy-" <"8"R$$LG :9 QJ 5I =&$$f@" <" = X¶ =\ =& CM$$$-"] :0($$�@"
 �6R$$�(,U 8"#$$Â�" B$$U(?&N � .[�^$$,G(D_ l$$G(D : 5!($$ Qi-" X¶$$\&@"]_ ،[l$$�(\-" R$$�(Mª <"8"R$$LG_
(^$$i&-(o  4  .9 Q:$$ 5'( =: �I 5U  a<" = X¶$$ =\ =& CU  cd  ($$eJ[1�  K$$U  X#$$)�  È($$&-()_  ،9$$[1«w-"  <" = X¶ =\ =& CM$$$-"  p$$U 
9it($$f-"  9$$FIi-"  ¯$$U )  QÌ$$ =f CN  ($$U  9$$-;"  s$$J?G  4  ¾R$$ CÕ  ،(9^$$,G(D)_  (l$$G(D)  :($$i/ 

$$.} "-�)[:$$^9؛  C�؛  ��$$&«3 n$$](D �í$$3 ،<($$«w-" 7#$$Y E$$3_ 9¸($$fµ) B$$M?[_ ،(one hot encoding)
 (١) 9$$M:I-" z$$F? CG _T ،(9^$$,G(D {.$$o_ l$$G(D �($$I)d :B$$�U) 9^$$:]( Q�-" z$$JY �9$$ Q-"7 c_}" �}
 a71$$MY 4 9$$«3 XB CD p$$ª_ s$$&:3 ؛À$$-° K$$U ×$$jT n$$](D �d_ ،¾R$$t¬- (٠) 9$$M:I-"_ ($$M/"#o�
 ".$$/ E$$ X,F C[_ ،�$$fw] 71$$M?-" 4 (٠) 9$$M:I-" ($$/"#Y ($$U z$$F? CG_ ،(١) 9$$M:I-" z$$F? CG_ ، ÃB 5I&$$fU

 .<($$](^ =: =,-" 0_#$$S 4 ¾R$$t}" <($$«w-" 56#$$MYT 9$$:I) z$$JY 0"1$$i@"

 B$$M?N : /Qpp�/ ؟R$$�(M Qy-" �1$$] <"8"R$$L&- ( �U"#%&$$'" 9$$ 5Ë( Qi-" <" = X¶ =\ =& CM$$$-" ×$$jT ($$U :T/Jppb
 4 " �¶$$£kG ×$$j}" XB 5I =&$$ �f@" X¶ =\ =& CM$$$-" 9$$M:m :xT ؛B$$y3}" ¦°1$$M Qi-" K$$Y 5|$$P,-" z$$JY CV$$:i2 Q&-"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 CB$$y3T 1$$/ (!$$]T- 9:2%$$ Qr-" R$$�(M Qy-" <"8"R$$LG) X¶ =\ =& CM$$$-" �T ($$iª 3" 1$$- . 5!($$ Qi-" X¶ =\ =& CM$$$-"
.R$$�(My-" K$$U �1$$i-" ".$$e- ( �U"#%&$$'" ×$$j}" 1$$/ (!$$]}") =�$$´>" �k$$) �&´&$$f] ($$ie3 ،¦°1$$M]

 <($$](^:)) 8(^$$,&t" 5<($$](^:) z$$JY À$$-°_ ، X�$$ AF�" 8"#$$Â¤- XÈb W$$ v,´ =G B$$y3T CE$$:I� :0@pp)\Es./
 Å $$wi-_ ، a9$$wJ&%U a9$$:Y_T 9$$£¤£ �$$) au1$$ C2 Ci- V$$:i2 Q&-" �T Å 5 $$wi- .(9$$-;" ($$/ =R =G s$$-
 ~.$$/ �$$) u1$$ C2 vi-" À$$JG 4 5s$$:m Q -" <($$U¤Y 5<"8"R$$L&) W$$ v, =́ &-" z$$JY =9$$-;" (^$$i) Q87 #$$m (^$$ =i Q]T
 4 s$$:m Q -" <($$U¤Y <"8"R$$LG Q�

=
k$$) C9$$-;" <k^$$ Q, =́ G ؛l$$[8# Q&-" #$$?)_ ،(٣٢ 0_#$$>") 59$$:Y_}"

 58#$$Pi@" 9$$M:m 9,$$f] �1L&$$' ($$i/ .٣٠ <($$N"_ AR-" 4_ ،٩ 9$$ X: 5M �J 5?-" B�($$' QR-" 4_ ،١٥ V$$P v2-"
 9$$-;" s$$ XJ?&3 ،�°d .s$$:m Q -" <($$U¤?- 9$$ X:I:I¥" <"8" =R$$ �L X&-" B$$)(IU ٪٧٥ (regressor score)
 5s$$ =: 5I-" B$$)(IU (predicted values) 6k^$$ Q,´&@" 5s$$ =: 5I-() ¦°1$$M Qi-" W$$ v, =́ G z$$JY C#$$M&?N 8"#$$Â�" ¦°1$$Mi-

. 5<($$ =](^ =: =,-" 4 (actual value) 59$$ Q: 5I:I¥"

j§E= ,̈ ./? TE3Pc/? aE=bc/ ¡u 2)l ,g./ DES¦3u J >BK-./ : ٣٢ T?(U
(0 ,* A+ 9- w~=̀./) 0@© mBK-:/ D/ 9 7� 9v 9-=̀p./(zuE-./) AªE ,Y./ m�v-:/

DE=*F./ d(k0+)+L/ 0=)+./i«@ ,BK-:/ 0=)+./
�(M'}"0(?3}"R�(My-"s:m -" <(U¤Y

]xC./10090662015

0 7) A= w* A3./ }§Ebj./902010129

DE�/?j./150110794030

ل: تهيäة المُتَغَيّرَات Âي البَيَانَات المبحث الَأوَّ
 p$$U <($$PJF2@" {¤$$&t" cd_ ، 59$$-;" s$$ XJ =?G 4 <" = X¶ =\ =& CM$$$-" �"1$$]T §$$f)T cd ($$i/ C¶$$� CT
 0_#$$>" 4 .�($$2o�" 5s$$JY 0($$hU K$$Y 59$$-;" s$$ vJ =?G 0($$hU 5{¤$$&t" s$$L¿ ، 5s$$:/(w@" 5�)($$rG

.<($$3¤&t�"_ 5�"1$$]}" À$$J&- �V$$:i2G ½;"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

aEC�¬/ 2*k? 0.1/ 2 7* 934 ¡u DE 9\E@ 9) 9B./ � D/ 9 7� 9v 9-=̀./ f/Q\e٣٣ : ؛ T?(U

0.1/ 2*34aEC�¬/ 2*k

Y z AuE ,-./
،label 9$$$$$$U¤$$$$?-" ،target {#$$$e$$$-" 

output 5!( Qi-"
،response 9$$$$)($$$$$h&'�" ،dependent p$$$$ 5)($$$$ Q&-" 

outcome ¦R�"

X 7} A+ 9- w~:/
 ،attribute 9Mf-" ،feature 92:2�"

input Bt#-"
 ،explanatory �$$$$J[_k&-" ،independent XB 5I =& �f@"

predictor A+i&@"

$$9)؛  X[ 51
=\ vJ-") <($$ =](^ =: =,-" l$$:IiG 0($$hU 4 ($$e 5G".) 9$$M�(I-" (`"8_T) <"_7T 5<($$](qUd 5�R$$ =r-_

 ،(١٠١_  ١٠٠  Bq$$ Qr-")  �($$�-"  |$$P,@"  4  V$$:i2 Q&J-  6k$$ Q:e@"  5<($$](^:,J-  a0(q$$�T  59$$ =£¤^�)  CB$$ A� =U CT
 �$$ XLU :K$$U»-(D) 9 Q: 5M$$'�" <" = X¶ =\ =& CM$$$-" cd d ¶$$r CN .(١٠٢ Bq$$ Qr-") |$$-(�-" |$$P,@" 4 8"#$$Â¤-_
c v0#[_ ،(short ¶$$2m_ medium §$$'1&U_ long B$$[1  ̧:01$$F-(D) 9$$ Q[ 51«w-" _T (MD X�#$$U_ MK 

 _T p$$ 5)( Q&-" X¶ =\ =& CM$$$-" cd (class) V$$i A2-" ¶$$r C[_ ،(<($$N;" 7#$$?j) 9 Q:$$ 5'(:I@" <" = X¶ =\ =& CM$$$-" z$$JY
 ،(١٠١)_ (١٠٠) Bq$$r-" <($$](^:) z$$JY (V$$:i2&-") �($$�-" |$$P,@" 4 B$$:JP&-" ¾Rh C:$$' . 5!($$ Qi-"

 .(١٠٢) Bq$$r-" <($$](^:) z$$JY (8"#$$Â�") |$$-(�-" |$$P,@" 4_

i(^~./TQ®./�S8./
ddd

class

noshortMK

nolongMD

nolongMD

nolongMD

nolongMD

nolongMK

yeslongMK

.........

V:i2 Q&J- B:JPG <(](^:) : ١٠٠ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

aE@)¯\c/TQ®./�S8./
ddd

class

yesMDlong

yesMDlong

yesMDlong

yesMDlong

yesMKlong

yesMKlong

yesMDlong

.........

V:i2 Q&J- B:JPG <(](^:) : ١٠١ Bq�

°S8./ ±²4g./r(ShqS�S8./i(^~./aE@)¯\c/DE�1/ d(k]xC:/ ±²4j4
cccdcccc

class

501MK0171

8710MD012862

8910MD012003

9210MD011754

11210MD011205

5501MK011566

3901MK112067

8810MD01758

11310MD011299

5101MK0110910

........................

8"#P]�" B:JPG <(](^:) : ١٠٢ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

صنيف انِي: التَّ المبحث الثَّ
 ($$ �I3_ (١٠٠ Bq$$r-") C<($$ =](^ =: =,-" n$$ =á A: C/ ،V$$:i2 Q&-" 4 9$$-;" s$$ vJ =? =G 5+1J$$' CT 5�R$$ =� 5B$$ST K$$U
 B$$[1¸) 6 =81$$ vf-" 01$$¸_ ،($$e& Q©]#U _T ($$e& Q:LU |$$:o K$$U 6 =81$$ vf-" V$$:i2G :9^$$:G;" <" A¶$$\&MJ-
 V$$i A2-"  _T- (target) {#$$e-"  X¶$$ =\&@"  ($$UT  ،9$$ Q[ 51«3  <" = X¶ =\ =& CM$$$-"  ~.$$/  .(¶$$2m_  §$$ X'1&U_
 ¦°1$$Mi-" �"7T ($$U :0"W$$f-" ".$$/ �R$$Fi- .(6 =# �h$$ Qf-") 1$$e3 -!($$ Qi-" _T p$$)( Q&-" :xT ؛(class)
 !#$$Y K$$U 6#h$$f-" 71$$S_) :V$$:i2&- (<($$](^:,-" 9$$Y1MhU K$$U ٪٢٠) 8(^$$,&t�" <($$](^:) 4
 <"W$$,´G cd ��1$$�_ B$$: 5J �P Q&-" 8($$fU �#$$,- 1]$$9؟«w-" <"¶$$\&@" <($$:F?U z$$JY ��(^$$i) (($$/71S_

.(١٠٣) B �q$$ Qr-" E$$3_ `"8_T 6"7T 4 B$$M?-" 8($$fU C.$$% X& CN ؛ 5V$$:i2 Q&-() 9$$-;"

X� 5& �fS1 vJ-" 8" =# 5P �]�() V:i2&-" B:JP&- BM?-" 8(fU : ١٠٣ Bq�

 �$$/ V$$:i2 Q&-" 4 (9$$m#-") 9,$$f] �T V$$:i2 X&J- X 5Z$$ �fS1 vJ-" 8" =#$$ 5
�Â�" 5�"7T 9$$h:g] 4 CÄ$$PJ CN

.(٠٫٨٧٤) �$$/ ²$$:P2-" V$$:i2 Q&-" 9,$$f] K$$Y �$$ Có x.$$-" (�(S $$'�") 9,$$f]_ ،(٠٫٧٦٤)

 5§$$ QF =%U  C�"R$$Sd  B$$: 5J �P Q&-"  ".$$/  8($$fU  4  59U#%&$$f@"  <($$ =](^ =: =,-"  B^$$:�MG  5l:-($$'T  K$$U_
 81$$P@") K$$[81PU z$$JY 9^$$ Q: 5] =#@"_ 9$$ Q: AL@" 8 =1$$ vf-" �$$) V$$:i2 Q&-" B^$$:�M&- =À$$-° xR$$S CT .n v&$$ =r Qg-"
 K$$[ =81PU z$$JY s$$£ ،(١٠٤) B �q$$ Qr-" 4 ($$Mj (K$$U Q»-" :x7($$ Q2-" 81$$P@"_ ،6 =# �h$$ Qf-" :Þ:$$ Af-"

.(١٠٥) B �q$$ Qr-" 4 ($$Mj (01$$ vF-" :x7($$ Q2-" 81$$P@"_ ،6 =# �h$$ Qf-" :Þ:$$ Af-" 81$$P@") K$$ �[ =R =tb
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

7 A³ w~UQ >*./ N/ 9( A
w¥O/ Z[Q=Y. כE@B4NO/ 0PQRCS : ٣٤ T?(U

Z[Q=Y./9P2-"9m#-"�(S '�"{-Í(:IU
7 A³ w~UQ >*./ N/ 9( A

w¥O/٠٫٨٧٤٠٫٧٦٤٠٫٨٧٤٠٫٨١٥

 KU»-"_ 6 =# �h Qf-" K:) 9^ Q: 5] =#M-"_ 9 Q: ALM-" 8 =1 vf-" shP- n v& =r Qg-" §F%U : ١٠٤ Bq�

01F-"_ 6 =# �h Qf-" K:) 9^ Q: 5] =#M-"_ 9 Q: ALM-" 8 =1 vf-" shP- n v& =r Qg-" §F%U : ١٠٥ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 �"7T 9$$3R?@ .E$$ vIP Q&-"_ 58(^$$,&t�"_ l$$[8# Q&J- E$$ X,F CG �9 Q:$$ 5'('T ¦°($$M] 9$$-;" s$$ XJ =?G 4 V$$:i2 Q&J-
 :(9^$$« A,´&@") 9J XI&$$f@" <"¶$$\&@" .(١٠١ Bq$$r-") <($$](^:) !#%&$$f´' ،V$$:i2&-" ¦°($$M] BD
 ،(6¶2m_ 9F$$ A' =1&U_ 9$$J[1¸) s$$h¥" |$$:o K$$U_ ،(9^$$ Q: 5]#U_ 9$$ Q: AL =U) K$$U»-" C|$$:o K$$U 8 =1$$ vf-"
 K$$U Ãç$$] Cs$$'" �7R$$N s$$- :(�)_ ؛�(^$$:µ]}" K$$U Xç$$] Cs$$'" =78_ :(s$$?]) :!($$i-" _T p$$)( Q&-" A¶$$ =\&@"_
 0($$MYT <"8($$fU n$$F) C8 s$$£ ،(file V$$JU) 6"7T 4 C<($$ =](^ =: =,-" n$$J XM Co (١٠٦) B �q$$ Qr-" 4 .�(^$$:µ]}"
 p$$U Í($$: 5I-"_ 8(^$$,&t�" §$$) C8 s$$£ ،(Test and Score) 5Í($$:I-"_ 8(^$$,&t�" p$$U 9$$>(?@"_ B$$: 5J �P Q&-"

.Í($$:I-"_ 8(^$$,&t�" 56"7T #$$?) �n$$? 5ª C1 =3 C9$$ Q: 5J:�M Q&-" <"_7}" ($$UT .9$$ Q:w:i2G ¦°($$M] 9 Q&$$ 5'

 :£1/ QxY./ �*k h´? ، ¶0 ,-b h�P Z[E= ,Y./ ESe
	 Naïve Bayes §:fµ-" x»N()
	 kNN +Rm}" 8"1>" 9:U�8"1t
	 SVM 9MY"#-" �h&@" 9-b
	 Random Forest 9^:�"1r?-" 9)(\-"
	 Logistic Regression X 5Z �fS1 vJ-" 8" =# 5

�Â�"
	 AdaBoost �w X:L&-" »[»?&-"

��(^&i-" B^:�MG_ V:i2&-" ¦°(Mi- B: 5J �P Q&-" 8(fU : ١٠٦ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 K$$U  a¦°1$$M]  AB CD  5V$$:i2G  5�"7T  58(^$$,&t�  �$$/(iU  C6#$$Y  ¾R$$ CË  ،Í($$:I-"_  8(^$$,&t�"  6"7T  4
:½;"  51$$P Qi-"  z$$JY  �$$/_  ،9&$$f-"  ¦°($$M Qi-"

	  K$$U a
Q�$$?U a7#$$Y cd <($$ =](^ =: =,-" s$$ XfI CN x.$$-" ،(cross validation) p$$¸(I&@" E$$ vIP Q&-"�

 z$$JY B$$M?[_ ،(10-folds) a<($$ X:¸ ١٠ _T (5-folds) a<($$ X:¸ ٥ �1$$LG �67($$Y_ ،<($$ X: QF-"
 =À$$-° ¦(^&´&$$'"_ ، a9$$ X:¸ AB CD V$$:i2G cd R$$­i-" E$$[R¸ K$$Y ¦°1$$Mi-" 9$$:U�8"1t 8(^$$,&t"
.( �I,$$fU 7#$$P@" 5<($$ X:F-" 7#$$Y QBD =8 AR$$M CN �T cd ، =À$$:-"_7 ".$$L/_ ،¾R$$t}" 5<($$ X:F-" 4

	  cd (^:̈ 5�"1$$rY <($$ =](^ =: =,-" ($$e:3 s$$ Qf =I CG Z$$-" (8(^$$,&t"-l[8#G) 9^ Q: 5�"1$$r?-" C9^$$i A:?-"�
 4  a7#$$PU  a7#$$?-  Cs:$$fI Q&-"  ".$$/  8R$$L&[_  ، a8(^$$,&t"  9$$Y1MhU_  al$$[8#G  9$$Y1MhU

  .l$$[8# Q&-" §$$,ª

	  �d B$$2N �_ ،<($$ =](^ =: =,-" B$$U(D z$$JY !#%&$$f C[_ ،§$$I3 l$$[8# Q&-" 5<($$](^:) z$$JY 8(^$$,&t�"�
 ، 5l$$[8# Q&-" <($$](^:) z$$JY s$$ QJ =?&N x.$$-" ¦°1$$M Qi-" Q�k$$) CE$$ QJ =?&N Cl,$$ Qf-"_ ، a9$$«¸(t è(^$$&] cd

.Í($$'}" 4 9$$-;" s$$ XJ?G {#$$/ E$$ AIÉ � ؛§$$I3 �$$MJ?G ($$M:3 �$$fw] �$$&ó_

	  5V$$:i2 Q&-" z$$JY 9$$-;" �"7T 5V$$rL- !#%&$$f C[_ ،§$$I3 8(^$$,&t�" 5<($$](^:) z$$JY C8(^$$,&t�"�
.(9$$-;" ($$/ =R =G s$$- <($$](^:)) 8(^$$,&t�" 5<($$](^ =: =) 4

 x.$$-" (target) {#$$e-" X¶ =\ =& CM$$$-" 5V$$i� 8(^$$:&t" l$$ QJF& CN ؛ 5�$$/(i@" ~.$$/ #$$oT 58(^$$:&t" #$$?)
 5¦"R%&$$'�  �($$&I[R¸ _/i$$)כ   .(�)  _T  (s$$?])  : Xï(^$$i£ ("{[µ:$$^)�)؛   V$$JU  <($$](^:)  4  X#$$? CN
 5�"�_}" §$$ X' =1&U ($$ QUd =¦R%&$$f] �T �$$/_ ، 5<�($$¥" ~.$$/ B$$�U 4 V$$:i2 Q&J- כ(^$$,G8�" 9$$31w2U
 C< $$t" .($$MeiU " �#$$o"_ ($$ �wi� =8($$&" �T _T ،($$i/ ($$i-(�U 4 (�)_ (s$$?]) $$$- xT ؛ 5{($$i�}" AB Cq$$-
 .(�)_ (s?]) :$$$- (Average over classes) 5{($$i�}" �"�_T =§$$ X' =1&U s$$£ p$$¸(I&@" =E$$ vI =P Q&-" ($$i/
 ¦°1$$M] s$$£ §:$$fµ-" x»$$N() 5¦°1$$Mi 5) C�$$-1 CY #$$m 5¦°($$ =M Qi-" ~.$$/ K$$U a�"7T =B$$y3T �T CÄPJi$$'

 .(٣٥ 0_#$$>") �(S $$'�"_ 9$$ Xm A#-" K$$U ÃBD 5l$$f] E$$3_ +R$$m}" 8"1$$>" 9$$:U�8"1t
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

])YC ,-./ Z[E=Y. כE@B4NO/ 0PQRCS {²�E+S : ٣٥ T?(U
cross-validation p¸(I&U EI� <( X:¸ ٥ :B: 5J �P Q&-" �1]

({(i�}" �"�_T §'1&U) {#e-" X¶ =\ =& CM$-" :Vi2-"
Z[Q=Y./0xC./0l(./fEUgbO/�-¢E)+S

§:fµ-" x»N()Naïve Bayes0.7020.7070.7020.693

+Rm}" 8"1>" 9:U�8"1tkNN0.6930.7610.6930.761

9MY"#-" �h&@" 9-bSVM0.6930.6990.6930.683

9^:�"1r?-" 9)(\-"Random Forest0.6930.6990.6930.683

X 5Z �fS1 vJ-" 8" =# 5
�Â�"Logistic Regression0.6930.6990.6930.683

�w X:L&-" »[»?&-"AdaBoost0.6750.6740.6750.672

 ،�(^$$:µ]¬- 9$$ Q: 5w:i2 Q&-" <($$](^:,J- (١٠٧) B �q$$ Qr-" 4 ($$Mj Ã�$$ 5J:J� Ã�$$ 5JMY a8($$fU �($$r]í) s$$Ii-
  .($$e&31w2U_ <(3($$f@" +($$fo cd R$$­ii-

9 Q: 5w:i2&-" �(^:µ]}" <(](^:) 5B:JP&- BM?-" 8(fU : ١٠٧ Bq�

 .(Distances) 5<(3($$f@" 6"7T K$$U ~ 5¶$$� 8(^$$:&t" K$$LM[_ ،9$$ QN 5#:Jm�" 93($$f@" =+($$fo xRSk$$'
 57_81$$- -no �_ yes s$$?]- (class) 5V$$i A2-" �$$) <(3($$f@" Í($$:m C+1J$$'T (١٠٨) B �q$$ Qr-" 4
 9J[1 QF-" 59^$$ Q: 5] =#@" 8 =1$$ vf-" �$$)_ ، 56¶$$2I-"_ 9F$$ X'1&@"_ 9$$J[1 QF-" 9$$ Q: AL@" 8 =1$$ vf-" �$$) �(^$$:µ]}" �(M$$'T



الباب الثاني
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 a9$$PMJ)_ .(١٠١) B �q$$ Qr-" 4 678"1$$-" <($$](^:,-" 9$$Jq:/ CnU#%&$$'" #$$m_ ،6¶$$2I-"_ 9F$$ X' =1&@"_
 C<($$ =? Q) =R@" C¶$$r Cg3 ؛{#$$e-" X¶$$\&MJ- 9$$'(I@" 5<(3($$f@" C8 X1$$2 CN x.$$-" (١٠٨) B �q$$ Qr-" z$$JY a9$$ QU(Y
 C¶$$r CG_ ،�$$fw] =V$$i A2-" �¤$$�MG (�-s$$?]) V$$i2-" Z$$FI] Q�} 93؛($$fU 71$$S_ !#$$Y cd �($$ =y: =,-"
 1$$/ 5<(3($$f@" s$$ew- B^$$:�MG B$$y3T_ . ��$$ =& =FI C] ABD �$$) 93($$f@" 5#$$ �? C) 59$$M:m cd �"R$$y�" C<($$ =? Q)R@"
 R$$­i-() 9$$h:gi-" 9$$�¤t_ ،(١٠٩) B �q$$ Qr-" 4 ($$Mj (linear projection) A�$$ AF =�" !($$Pm�() B$$ Q�M CN ($$U
 ($$e:JG ،9F$$ X'1&@" 9$$ Q: AL@" 8 =1$$ vf-" �$$/ �(^$$:µ]}" �(M$$'T ($$e:3 <78_ Z$$-" 8 =1$$ vf-" ×$$jT Q�

=
T �$$/ �$$:-d

 .9F$$'1&@" 9^$$ Q: 5] =#@" 8 =1$$ vf-" s$$£ ،6¶$$2I-" 9^$$ Q: 5] =#@" 8 =1$$ vf-" s$$£ ،9$$J[1 QF-" 9$$ Q: AL@" 8 =1$$ vf-"

(�_ s?]) class Vi2-" K:) <(3(fM-" Í(:m : ١٠٨ Bq�
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

�F%-" !(Pm�" B^:�MG : ١٠٩ Bq�

يّ حِدَار الخَطِّ iالِث: الان المبحث الثَّ
 XÌ$$f C[_ ،(ordinary least squares) 67($$&?@" ¾R$$\ v2-" <($$?:) Q -() X�$$ AF =�" 8" =#$$ 5

�Â�" XÌ$$f CN
 ¦°1$$M] s$$ XJ?&N 9؛$$-;" s$$ XJ?G 4 .(linear least squares) 9$$ Q: AF =�" ¾R$$\ v2-" <($$?:) Q -() -($$ �yNT-
 |$$P,@") �($$2o�" 4 58"#$$Â�" ¦°1$$M] �$$LY z$$JY ، a6#$$N#S a<($$](^:) z$$JY !#%&$$f C©- 8"#$$Â�"
 .� XF�" 8"#$$Â�" �"7T K$$Y 58(,t�" 4 �$$) z$$w&L CN x.$$-" (0 Q_

=
}" +($$ =,-" K$$U p$$)"R-" B$$2w-" 4 0_}"

 C!#%&$$f CN x.$$-" §:$$fµ-" �$$ XF =�" C8"#$$ 5Â�" :0 X_}" .�$$Y1] cd �$$ XF =�" C8"#$$ 5Â�" Cs$$fIiN
 !($$] A¶$$\& CU_ a#$$o"_ predictor A+$$ =i =& CU _T XBI&$$fU a A¶$$\&U �$$) a9$$ Q: AFt a9$$m¤Y =7($$Õd ($$]78T 0($$o 4
 a9$$ Q: AFt a9$$m¤Y =7($$Õd ($$]78T 0($$o 4 !#%&$$f CN x.$$-" 7 A#$$?&@" �$$ XF =�" C8"#$$ 5Â�" :�($$ Q�-" .(p$$)(G)

.(p$$)(G) !($$] A¶$$\& CU_ 9 XJI&$$fU a<" A¶$$ =\&U �$$)
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 A¶$$ =\&@"_ ( XB 5I =&$$ �f@") +$$i&@" = X¶ =\ =& CM$$$-" �$$) a9$$m¤Y =71$$S_ X�$$ AF =�" 8" =#$$ 5
�Â�" C¦°1$$M] CÅ $$w =N

 ،(!(m8T) 9 Q:$$ 5'(:IU X� AF =�" 8" =#$$ 5
�Â�" ¦°1M] 4 ($$e vJ CD <" = X¶ =\ =& CM$$$-" �1$$LG �T Cl$$Õ .(p$$)( Q&-") 5!($$ Qi-"

9it($$ Qf-" 9$$FI vi-" ¯$$URG C+1J$$'T 68_R$$ Qy-() ¾R$$h C:3 ؛ �9$$[1«3 n$$](D �d .9$$ Q[ 51«3 �1$$LG �_ 
 9$$-;" s$$J?G 4 8"#$$Â�" ¦°1$$M] + Q8#^$$&N .(١١٠) B �q$$ Qr-" 4 ~"Ø$$' �$$-(�U_ ،(one-hot encoding)
 ،(p$$)( Q&-") !($$ Qi-" = X¶ =\ =& CM$$$-" 5s$$ =: 5m p$$U ($$e&m¤?- ($$e 5Me3 E$$3_ 5!($$ Qi-" A¶$$ =\&MJ- 9$$ Q:I:I¥" 5s$$:I-" K$$U
($$e) k^$$ X,´&U s$$:m) 5!($$ Qi-" A¶$$ =\&@" 5s$$:I) k^$$ X,igN s$$£ ،8(^$$,&t" <($$](^:) z$$JY ¦°1$$M Qi-" �$$& Có s$$£ 

 . XB 5I =&$$ �f@" 5 A¶$$ =\ =&@" 4 <($$:F?@"_ �$$�(2�" K$$U C9$$-;" �$$&M XJ?G ($$U l$$fo (predicted values

 <
=
k^ Q, =́ G Z$$-" s:I-"_ <($$](^:,-" 4 9$$ X:I:I¥" s$$:I-" �$$) 59$$]8(I@() ¦°1$$Mi-" ".$$/ s$$J?G 9$$m7 Í($$I CG

.($$ �w:?ª �1$$LN a.$$�#iY s$$ XJ?&-" �"7k$$3 ،6#$$:?) ($$e) <k^$$,´G Z$$-" Cs$$:I-" n$$](D �í$$3 ،($$e) 9$$-;"

 <" = X¶ =\ =& CM$$$-"  B$$[1�  xR$$ CÇ  ،(١٠٢)  B �q$$ Qr-"  <" = X¶$$ =\ =& CU  z$$JY  58" =#$$ 5Â�"  5¦°1$$M]  5E$$:,F =&-
 z$$JY CB$$M?G 5<($$ =](^ =: =,-" s$$ �J 5Y 4 �9$$I[R¸ כ($$i/_ .9$$ Q: 5M =m =8 a<" A¶$$ =\&U cd (81$$ vf-" �(M$$'T) 9$$ Q[ 51«w-"
9$$FI vi-" ¯$$URG !"#%&$$'() dummy a9^$$ Q: 5�(^i£ 9$$ X: 5M =m =8 a<" = X¶$$ =\ =& CU cd 9$$ Q[ 51«w-" <" = X¶ =\ =& CM$$$-" B$$[1� 

 K QM =y =& =N x.$$-" KU Q»-" 71$$MY B$$[1� K$$U Q#$$) � ؛ 59$$-(¥" ~.$$/ 4_ .one-hot encoding (١)9it($$ Qf-"
 B$$?S_ ،9it($$ Qf-" 59$$FIi-" ¯$$U ) ($$eJ23 E$$[R¸ K$$Y ، a9 Q:$$ 5'(:IU a<" = X¶$$ =\ =& CU cd �9$$ Q[ 51«3 a<" = X¶$$ =\ =& CU
 B �q$$ Qr-" 4 ($$Mj K$$U»-" 71$$MY 9$$-"�d s$$£ ، ÃB 5I&$$fU a71$$MY 4 A 5�#$$@"_ ، ÃB 5I&$$fU a71$$MY 4 A�$$ AL@"
 .( X 5Þ$$U»-" l$$©G Q -") 1$$/ B �q$$ Qr-" ".$$/ <($$](^:) 4 (p$$ 5)( Q&-" _T !($$ Qi-" :xT) {#$$e-" X¶ =\ =& CM$$$-" .(١١٠)
 l$$©GRG) :9 QJ 5I =&$$f@" <" = X¶ =\ =& CM$$$-" E$$3_ A 5Þ$$U»-" l$$©G Q -() W$$ v, =́ &-" K$$LM CN B$$/ :�_R$$F@" 0"W$$ vf-"_
 C681$$ vf-" n$$](D �d ($$M:3_ ،6 =# �h$$ Qf-" 71$$S__ ،�(^$$:µ]}" �(M$$'T 7_8__ ،<($$N;" 7#$$Y_ ،V$$P2@"
 �"7T p$$U 5�(q$$U�" !#$$?) _T ، a0($$Y �"7T p$$U �(q$$U�() ($$Ud C+"1$$>" �1$$LN ؟( �9^$$ Q: 5]#U n$$](D _T �9$$ Q: AL =U
 R­ii$$' .8"#$$Â�" A§$$ =t z$$JY <" = X¶ =\ =& CM$$$-" ³($$I] +R$$m _T �(q$$G8() W$$ v, =́ &-" C671$$S Q�$$ =,gG_ ، aV$$:?ª

 .(١١١) B �q$$ Qr-" E$$3_ B$$: 5J �P Q&-" 8($$fU 7"#$$Yd_ ، AV$$J@" B$$:M� #$$?) 9$$h:gi-" cd

 <($$I:,FG z$$JY �¤$$¸�" <($$ =](^ =: =,-" 4 9$$ Q[1«w-" <" =X¶ =\ =& CM$$$-" p$$U B$$U(?&-" +1J$$'T z$$JY l$$[8#&-" K$$U #$$[»@  (١)
:½;" §$$)"R-" 4 Linear Regression Tutorial X�$$ AF =�" 8" =#$$ 5

�Â�"
 .(٢٠٢٢ ،R)1&jT ٢٤ 7"7 '�" ¡[8(G) https://www.kaggle.com/sudhirnl7/linear-regression-tutorial 
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

°S8./ ±²4g./r(ShqS�S8./i(^~./aE@)¯\c/DE�1/ d(k]xC:/ ±²4j4
cccdcccc

class

501MK0171

8710MD012862

8910MD012003

9210MD011754

11210MD011205

5501MK011566

3901MK112067

........................
X� AF =%-" 8" =# 5P �]�" B:JPG <(](^:,- 0(�U : ١١٠ Bq�

X� AF =%-" 8" =# 5P �]�" B:JP&- BM?-" 8(fU : ١١١ Bq�

 .<" A¶ =\ =&@" �$$) ³(^$$,G8�" 5B:J� �"R$$Sd K$$U X#$$)� ، A�$$ AF =�" 8" =#$$ 5
�Â�" 5¦°1$$M] �"7T 4 5R$$­ Qi-" B$$,m

 À-° Í(I C[_ ، �9$$w:?ª ($$e C?:MS_ ،<" = X¶ =\ =& CM$$$-" �$$) ³(^$$,G8�" s$$:m cd (٣٦) 50_#$$>" 4 C<R$$�T
 ، 59^ Q: 5,J$$ Qf-" 9$$ =m¤?-" z$$JY v0 C#$$G Z$$-" )-1( 9$$M:I-" cd 5�1$$i>() V$$? Xy-" CB$$ Q�M&[_ ،١ _-١+ 5E$$FiM)
 zJY v0#$$G Z$$-" )+1( 9$$M:I-" cd �1$$i>" �$$LY z$$JY ، a9$$m¤Y AxT z$$JY v0 C#$$G � Z$$-" )0( 9$$M:I-" _T
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

i/ �1$$LN ($$U#iY �9$$$$)כ  Q: AFt �9$$m¤Y כ($$i/ �1$$LG �T 68_R$$y-() �$$©- . a9^$$ Q: 5)(Õd a9$$m¤Y 71$$S_
 571$$S_ 4 (^ �, =,$$ =' �1$$LN �T 568_R$$y-() �$$©- �°d C³(^$$,G8�(3 ،<" A¶$$ =\ =&@" �$$) �$$U#Y K$$U ³(^$$,G8"

.9$$ Q: AFt a9$$m¤Y

 9$$[1\J-"  ¶$$�  5<($$ =](^ =: =,-"  K$$U  ³(^$$,G8�"  =9$$M:m  =¶$$fwG  Q�T  cd  C9^$$ Q:µ[Rh Q&-"  CÏ($$¿}"  #$$ AjW CG
 57#$$Y_ <($$­o¤@" 57#$$Y z$$JY À$$-° C#$$M&?[_ ،9$$ X[1\J-" 5<($$ =](^ =: =,-" K$$U (/¶$$fwG K$$Y �V$$J&%U
 59$$M:I) a¶$$,j a³(^$$,G8" cd C¦($$&Â .(observations <"#/($$r@") ($$eG(U1J?U_ 5<($$ =](^ =: =,-" R$$�(iY
 B$$m}" 5³(^$$,G8�" C9$$M:m C�1$$LG #$$m_ ،<($$­o¤U CR$$rY 5<($$ =](^ =: =,-" 4 �1$$LN ($$U#iY z$$JYk3 )0.63(

 C0($$o 1$$/ ($$Mj ،9$$-(o 9$$«@" K$$Y #$$[»G Z$$-" <($$­o¤MJ- a0($$Y a¶$$£kG 5s$$ho_ a9$$-�7 <"° )0.2( K$$U
 <($$­o¤@" 7#$$?- 9^$$:�(2od 9$$-�7 =<"° �1$$LG #$$m ($$Mj ،(١١٤) (^$$:̈iU� �bR$$I-" 581$$' l$$©GRG 57#$$Y
 7#$$Y K$$U C#$$ Xjk&-" C8#$$Õ .z$$JYk3 )0.06( ³(^$$,G8�" 9$$M:m �1$$LG ($$U#iY V$$-}" K$$Y #$$[»G Z$$-"
،B$$:JP&-" K$$Y 59$$Ë( Qi-" 5³(^$$,G8�" 5B$$U(? CU K$$Y C�($$23�"_ ،9$$[1\J-" 5<($$ =](^ =: =,-" 4 <($$­o¤@" 

.(١) 59 Q[1\J-" 5<"¶\&@" �) <(¸(^,G8�" 59?:,¸ 5Vrj 4 7#?-" "./ 59:M/} " �R­]

7h m® 9|/ N/ 9( A
w¥O/ Z[Q=\ ADE\E@)u D/ 9 7� 9v 9-S̀ ¡u ·E@B4NO/ 2)l : ٣٦ T?(U

}~*~_./m� 9v 9-:/m� 9v 9-:/·E@B4NO/ 0=)l
1ÞU»-" l©G -"�LU-0.736

2ÞU»-" l©G -"VP2@"-l©GRG-0.419

5ÞU»-" l©G -"6 =# �h Qf-"+0.031

4ÞU»-" l©G -"<(N;" 7#Y+0.118

3�(^:µ]}"ÞU»-" l©G -"+0.277

 8" =#$$ 5
�Â�" ¦°1$$M] �"7} (Test and Score) Í($$:I-"_ 8(^$$,&t�" ¾R$$ CÕ ،³(^$$,G8�" 5B$$:J� #$$?)

(Mean Square Error MSE) X�?:) Q -" kF�" § X'1&M) À-°_ ،`"8_T 6"7T 4 <" A¶\&@" �) X� AF =�" 

 9$$?U(S 8"7 .01$$:h@" �(FJ$$' :9$$MSRG .9^ Q: 5)1$$ C'( =¥" 9 =] X_ =# CM$$$-" <($$ X[ 51
=\ C- 4 �($$2o�" s$$JY .{¤D($$3 ،(^$$i[»[R)  (١)

 .١٨٨-١٨٩ <($$Pw2-" ،٢٠٢١ ،c_}" 9$$?,F-" ،Å($$[R-" ،R$$r´J- 71?$$' À$$J@"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 §$$ X'1&U 8.#_ ،�(Ft}" AB CD 5<(? Q)RU §$$ X'1&U 1/ �? X)RU �1LN x.-" kF�" =0 X#?U R$$e­ CN x.$$-"
 k^$$ Q,´&@" s$$:I-" #$$Y(^,G ¾#$$U �$$©IN x.$$-" (Root Mean Square Error RMSE) X�$$?:) Q -" k$$F�"
(Mean Absolute Error MAE) E$$JF@" k$$F�" 5§$$ X'1&M)_ ،<(](^ =: =,-" 4 9$$:I:I¥" s$$:I-" K$$Y ($$e) 

 9,$$f] �$$©IN x.$$-" 2 )R2(8 B$$U(? CM)_ ،9^$$ Q: 5�(ei-" è(^$$& Qi-() �$$U#Y K$$U W$$ v, =́ &-" �(q$$Ud C�$$©IN x.$$-"
 59$$ =U =�¤ CU ¾#$$U 5s$$::IG #$$iY_ .(٠)_ (١) �$$) 9,$$f´-" 9$$M:m �1$$LG_ ،p$$)(&-" ¶$$\&@" 4 K$$N(^,&-"
 (RMSE) X�$$?:) Q -" k$$F�" §$$ X'1&U 8.$$S K$$U ÃB CD Í($$:I) �(?&$$f CN ، X�$$ AF =�" 58" =#$$ 5

�Â�" ¦°1$$M]
  :½;" Ax7"R$$ A̧ �" z$$ =F?@" =E$$ �3 5_ À$$-°_ ،2 )R2(8 B$$U(? CU 9,$$f]_

	  cd z$$Y7T ¦°1$$Mi-" �(D ،9$$M:I-" �n$$yw"" ($$ =M QJ CD :(RMSE) X�$$?:) Q -" k$$F�" §$$ X'1&U 
.<($$](^:,-" 9$$Y1MhU p$$U !Ð¤$$ Q&-"

	  p$$U !Ð¤$$ Q&-" cd z$$Y7T C¦°1$$M Qi-" �(D ،)1( cd 9,$$f Á -" C9$$M:m �<7"� ($$ =M QJ CD :2 )R2(8 B$$U(? CU 
.<($$](^:,-" 9$$Y1MhU

8(^$$,&t"  ($$e:3  ($$] t"  Z$$-"  ،Í($$:I-"  8(^$$,&t�"  5<¤$$t# CU  (٣٧)  0_#$$>"  4  C#$$Ç 
 p$$¸(I&@" E$$ vIP Q&-" +1J$$'k) s$$£ ،(8(^$$,&t"-l[8#G) 9^ Q:�"1$$r?-" 9^$$i A: =?-" 5+1J$$'k) 5¦°1$$ CM Qi-"
 V$$2i-" <�_($$Ë K$$N(^,G 9,$$f´)_ ، �9$$:-(Y s$$: 5I-" XB CD C<�#$$?U <�($$S .(3 folds <($$ X:¸ ٣)
 z$$JY l$$?2N �$$]} 6؛�($$wj "° AÈ;" W$$ v,´ Q&-" �1$$LN �T K$$LM CN �_ ،(2= 0.5788 s$$£ 2= 0.610 8)
 (overfitting) (١)�$$:2%&-" ³R$$w) Cs$$f Qg =G Z$$-" 9$$[1\J-" <($$ =](^ =: =,-" ~.$$/ 9$$-(¥ ($$e =I: 5I

=� 59$$-;"
 .( as$$e3 �_7 <($$ =](^ =: =,-" Ä$$wo #$$m ¦°1$$Mi-" X�T :xT) 9$$[1\J-" <"¶$$\&MJ-

 �T cd ¶$$r[_ ،9$$ X[1\ vJ-" 5<($$](^ =: =,-" 4 (underfitting) « 5s$$:M? Q&-" ³R$$3» 1$$/ «�$$: 52 �% Q&-" ³R$$3» C�$$L =Y  (١)
 9$$:M/T z$$JY « 5s$$:M? Q&-" ³R$$3» 9$$-(o _T «�$$:2%&-" ³R$$3» 9$$-(o #$$jWG .(^ �«:$$� s$$ XJ?&N s$$- ¦°1$$Mi-"
 ³R$$3» <�($$o 4 l$$ XG [_ ،s$$ XJ?&-" E$$:IP&- Í($$'}" �$$/ ($$e]T_ ،9$$-;" s$$ XJ?G 4 <($$](^:,-" 9^$$«:e&) 9$$N(i?-"
 <�($$o 4 Cl$$ QG N ($$Mj ،9$$[1\J-" <($$](^:,-" 4 6°($$r-" �$$�(2�" �$$?) 4 C§$$[Rw&-" «�$$:2%&-"
 �$$JD ".$$/ .È;" s$$ XJ?&-" {#$$/ E$$:I� =9$$:\) ،<($$](^:,-" �$$�(2t K$$U �$$:2%&-" 67($$[� « 5s$$:M? Q&-" ³R$$3»
 ¦R%&$$f CG_ B$$ QJ C�_ Í($$I CG Z$$-" ،�($$2o�" s$$JY 4 9$$[1\J-" <($$](^:,-" 5<" A¶$$ =\ =&U 4 �$$ C­o� CT ($$U {¤$$t z$$JY
 ،�$$U#Y K$$U ($$/¶£kG K$$Y_ ($$eU#Y K$$U ($$e&[1i?U K$$Y ²$$2w C[_ ،9^$$:�(2o�" <��#$$-"_ <($$U1J?@" ($$eiU

.s$$:M? Q&-" _T �$$: 52 �% Q&-" 4 ³R$$w-" <�($$¿ �(^$$i&Y�" cd 9$$S(¥" �_7
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

(h m®|/ N/(¥O/) ¢E)+./? NE@B-�O/ : ٣٧ T?(U
Random sampling 9^ Q:�"1r?-" 9^i A: =?-"

<"RU ١٠ :sJ?&-" <"RU 7#Y 8 %20)؛(^,&t" 80%-l[8#G)
Cross validation p¸(I&@" CEIP Q&-"
Regularization (٣ :<( X:F-" 7#Y)

MSERMSEMAER2MSERMSEMAER2

N/ 9( A
w¥O/ 

7h m® 9|/420.23520.50016.0590.610457.01521.37816.4310.578

 Þ$$U Q»-"  l$$©G Q -"  :(T)  �$$/_ o$$)�>؛   Ï¤$$�-  8"#$$Â�"  A§$$�  �B^$$:�MG  (١١٢)  B �q$$ Qr-"  4
 <($$N;" 7#$$Y_ [BI&$$fU] XÞ$$U Q»-" l$$©G X -" :(+)_ ؛[p$$)(G] V$$P2@" l$$©GRG_ [ XBI&$$fU]
 8"#$$Â�" v§$$t =B$$ X� CU #$$m_ ،[p$$)(G] <($$N;" 7#$$Y_ [BI&$$fU] V$$P2@" l$$©GRG :(¦)_ ؛[p$$)(G]
 <($$ =](^ =: =,-" ³($$I] p$$U ($$ �?:MS ($$e:3 s$$�¤&U ¶$$� 8"#$$Â�"_ ،(polynomial) 9$$ QN A#¥" 7 X#$$?&M)

 .(!($$ Qi-") p$$)( Q&-" X¶$$\@"_ XBI&$$f@" X¶$$\&@" �$$) <" = X¶$$ =\ =& CMJ-
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

 57($$ =Õ ¼í)  À$$-°_  ،�$$fP&-"  K$$U  #$$[»@  a<"8($$:t  �$$F�"  8"#$$Â¤-  `"8_T  6"7T  K$$My&G
¦#$$[8  58"#$$Â"  Cs$$:­iG  E$$ A, Ç ؛  501$$J¥"  �$$?)  �R$$F-_  .W$$ v, =́ &J-  Ã�$$ AF =t  ¦°1$$M]  B$$y3T 

 �$$&w2) <($$N;" 7#$$Y �$$)_ XB 5I =&$$f@" A¶$$ =\ =&@" �$$&w2) A 5Þ$$U Q»-" l$$©G Q -" �$$) (Ridge regression)
 8.$$S K$$Y �($$23�" K$$U X#$$)� .٣٤٫٩١٢ :k$$Ft 0 X#$$?M)_ ،(+ :١١٣ Bq$$r-") p$$)( Q&-" A¶$$ =\ =&@"
 s$$- �d (٢8) $$$- K$$N(^,&-" 9,$$f]_ (Root Mean Square Error RMSE) �$$?:) -" k$$F�" §$$'1&U
¦#[8 8"#Â" 5!"#%&$$'(D ؛(regularization) 5s$$:­i&-" 01$$Jo KU ÃBo xk) s$$ XJ?&-" C�$$f� E$$IP&N 
1$$$$$$ X'�  8"#$$$$$Â"  _T  ،¶,$$$$L-"  KN($$$$$,&-"  B$$$$$:$JIG  4  C#$$$$$Y($$$f$$$ CN  x.$$-"  (Ridge regression) 

 K$$U B$$:JI Q&-" z$$JY_ (p$$)( Q&-") <" X¶$$\&U K$$U B$$:JI Q&-" z$$JY #Y($$f CN x.$$-" (Lasso regression)
.�$$:2% Q&-" 5³ �R$$ =3

<(N;" 7#Y_ �iU»-" l©GR&-" K:) 8"#P]�" §%) n v& =r Qg-" §F%U : ١١٣ Bq�

 ،(fitted line models)  59,$$'(^i&@"  A§$$ =�"  ¦°($$M]  C!"#%&$$'"  9$$-(¥"  ~.$$/  B$$�U  4  K$$LM CN
 zJY B^:�MG B$$y3k) ¦°1$$Mi-" ".$$/ xR$$S CT .(stepwise regression) A 5ê$$[8# Q&-" 8"#$$Â�" ¦°1$$Mi)_
 l$$© 5G Q -" �$$) A§$$%J- aB^$$:�MG =+R$$mT Q�T CÄ$$PJ] .( 5<($$N;" 7#$$Y_ Þ$$U Q»-" l$$©G Q -") :K$$[ =R X:\&@"
،)0.17( x_($$f CG ³(^$$,G8" 9$$M:I)_ ،(١١٣) B �q$$ Qr-" 4 ($$M =j =R$$ =e =Ê #$$m 8 =1$$ vf-" <($$Nb 7#$$Y_ AÞ$$U»-" 
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 a³(^$$,G8" <"° �1$$LG #$$m �9$$M:m ($$e XiL-_ ،V$$:?ª ³(^$$,G8" 71$$S_ z$$JY v0#$$G �9$$J:Jm �9$$M: 5m �$$/_
 .9$$ Q[1\ vJ-" 5<($$](^ =: =,-" 4 Ãs$$e CU

<(N;" 7#Y_ �iU»-" l©GR&-" K:) 7_ C# CP-" 7 A# =? =&M-" C8" =# 5P]�" : ١١٤ Bq�

 �$$) 5<($$](^ =: =,-" 5³($$Ii- 6 =7 A#$$?&@" 5<($$S8 Q#-" 7_#$$o :xT ،7_#$$¥" 9$$ XN7 v#?&- l:-($$'T C6#$$Y =9$$ QM£
 �$$) 9$$m¤?-" 59$$ =S =. �M =i-_ ،(<($$N;" 7#$$Y) 5p$$)( Q&-" 5 A¶$$ =\&@"_ (Þ$$U»-" l$$©G -") XBI&$$f@" 5 A¶$$ =\&@"
 ($$U �$$Y"1]T K$$U_ ،�$$ AF =t Q¤-" 8"#$$Â�" 5¦°1$$M] C!"#%&$$'" X�$$?&N ،7_#$$ C¥" 567 X#$$?& CU 5<" A¶$$\&@"
 7_ C#$$ C¥" 7 A#$$?&@" 8" =#$$ 5

CÂ�" XÌ$$f C[_ ،`"8_ CT 4 linear regression �$$ AF�" 8"#$$Â�" 6"7T 4 ~#$$Ç
 <($$](^ =: =,-" 9$$Y1Mh@ �9$$U�¤U ×$$j}" Þ$$Pi@" Bq$$r-" B$$ X�M CN x.$$-" ،(polynomial regression)
 (١١٤) Bq$$r-" 4_ .9$$ X:Ft ¶$$� p$$)( Q&-" A¶$$ =\ =&@" �$$)_ XBI&$$f@" A¶$$ =\&@" �$$) 9$$m¤?-" �1$$LG ($$U#iY
 57_ C#$$ C¥" 59$$ QN 57 v#?G 59$$ =S =8 =7 K$$U a<($$ =S =8 =7 p,$$' 8(^$$:&t() �$$ CG#S_T x.$$-" B$$y3}" ø$$iMJ- �B^$$:�MG
 5 A¶$$\&@" �$$) <($$](^:,-" 5³($$I Ci- �9$$ =U =�¤ CU =×$$j}" v#$$? CN x.$$-" º$$Pi@" 1$$/_ ،(polynomial degree)

.(<($$N;" 7#$$Y) p$$ 5)( Q&-" 5 A¶$$\&@"_ ( AÞ$$ =U Q»-" 5l$$©G Q -") ABI&$$f@"
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

الخاتمة
 5<(](^ =: =,-"_ 5u1$$ C2 vi-" Cl$$:IiG :�($$�-"_ ،x1$$\ vJ-" �($$2o�" :0_}" .�$$)() 4 +($$&L-" ".$$/ �($$S
 z$$JY <($$](^:,-"_ u1$$2i-" l$$:IiG <($$I:,FG_ x1$$\J-" �($$2o�" <($$I:,FG Cn$$[RST .9^$$ Q:)R?-"
 4 67#$$PU <($$I:,FG z$$JY �$$)(,-" 01$$23 K$$U B$$23 BD ¾1$$&o"_ ،s$$[RL-" �bR$$I-" 9$$]_#U
 �bR$$I-" 9$$]_#@ ï($$2o�" B$$:JP&-" <($$I:,F&- 9:L,$$r-"  $$fL]� <"_7T C< $$t" .�$$�o(,U
 9$$:J:JP&-" ($$e&>(? CU <"_7T 9:-1M$$r- " �R$$­] ،0_}" +($$,-" K$$U 9$$fM�" 01$$2w-" 4 s$$[RL-"
 9$$]_#U 9$$>(?U 4 <($$](^:,-"_ u1$$2i-" l$$:Ii&- `"8_T =6"7T C< $$t" ($$Mj ،9$$[1\J-" 9$$]_#MJ-
 6»$$/(>" 6"7}" ~.$$/ �T À$$-° ،�($$�-" +($$,-" K$$U 9$$fM�" 01$$2w-" 4 ($$eJ:J�_ s$$[RL-" �bR$$I-"

.�1$$�N(,-" 4 a68 Q1$$ =F CU a9$$ Q:-b ¦°($$M] K$$U n$$ =M AM C� #$$m

 K$$U 5E$$ v3# Q&-" ".$$/ 5s$$h =o 59$$U( =% =ª_ ،($$e:3 59$$[1 =yi@" 5<($$U1J?@"_ 5u1$$ C2 vi-" 5E$$ v3#G p$$U_
 59^$$ Q:�(2o�" 5¦°($$M Ai-() �(D ��"1$$' ،($$P̈J CU 59$$ X:J:JP&-" 5<($$'8(M@" CE$$:,FG =<($$) ، 59$$[1\ vJ-" 5<($$] X_#@"
 59$$[1\ vJ-" =<($$](^ =: =,J- 59$$ Q:-;" 59$$>(?@() =�(D _T ،0 Q_}" +($$,-" 501$$ C2 C3 4 ($$Mj 59$$ Q[1\ vJ-" =<($$](^ =: =,-" 4
 ،0 Q_}" +($$,-" 501$$ C2 C3 5<($$I:,FG 5�"R$$Sd #$$iY C�$$ Co 5

= m
=
T x.$$-"_ .�($$ Q�-" +($$,-" 501$$ C2 C3 4 ($$Mj

 z$$JY ($$ �I:,FG |$$P,U BD 6�"R$$m #$$?) C+8#$$&@" =xR$$ CÕ ��T ،�($$ Q�-" +($$,-" 501$$ C2 C3 5<($$I:,FG_
 |$$P,U AB CD 4 5è(^$$& Qi-" 5E$$ C)(F =G K$$U =#$$ Xjk^&N �$$L- ؛Kaggle p$$m1U 4 59$$Y13R@" ،+($$&L-" ".$$/ <($$](^:)
 9$$�(:� #$$?) 5+ A8#$$&@" z$$JY z$$ XI, =g =N . ��$$ =)( =,-" |$$o(,U K$$U a#$$o"_ Ã�$$J:J� aE$$:,FG ABD =#$$iY _T
 ~#$$N#� #$$?) _T ( Xx1$$\ vJ-" �($$2o�" :4) ±$$L-" �$$J:J� <($$:ªR3 9$$�(:� #$$?) _T 5�$$ 5�¿ 9J«$$'T
 (9$$ Q[1 =\ vJ-" <($$](^ =: =,-"_ u1$$ C2 vi-" l$$:IiG :4) 9^$$:)R?-" 5u1$$2i-" 9$$>(?U A!($$ =e =U K$$U �9$$MeU
 AB CD 4 5<($$](^ =: =,-" =B �q$$ =� �$$) Cn$$ �M QM =� x.$$-" 5Bq$$ Qr-" _T 5Bq$$:e-() �$$) 9$$�(�" <($$](^:,-" = A$$$e CN �T

 .+($$&L-" ".$$/ K$$U �$$ =)(,-" 01$$23 |$$o(,U 4 a7 Q#$$P CU Ã�$$J:J� aE$$:,FG

 ($$ �)() X�$$Á ($$MeiU a6#$$o"_ vB CD ،�& Q:$$'('T ��$$& =eS 51)_ ،�$$ =& XU(Y �$$&h:&´) ½;" 4 s$$&tT_
  .6#$$o z$$JY a+($$) QBD v�$$Á Z$$-" <($$ =: 5�1 Q&-" R$$ �j 5° p$$U ،�$$)(,-" K$$U
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ل  غَوÂ Úِّي البَاب الَأوَّ لًا: عن الإحصاء اللُّ أَوَّ
النتيجة

 9$$3(�L-" Q�
=
T ($$e vM =/k3 ؛ 5s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU 5B$$:J� K$$U 5è(^$$&] K$$U R$$eÊ ($$U 9$$:o(] K$$U

 u1$$ C2 vi-"  4  �$$:JY  V$$mT  s$$-  ($$ QMU  ".$$/_  ،٪٧٠  n$$)8(m  #$$m_  ، �9$$:-(Y  5�bR$$I-"  4  9$$ X: 5M =h?@"
 ،�bR$$I-" �"»$$ST �$$) �K$$N(^,G #$$S1N � �$$]T z$$JY <#$$ QjT #$$m n v&$$ =r Qg-" �$$©N(IU �T_ ، 59 Q[R$$rµ-"
 K$$Y #$$[»G ، �9$$:-(Y �9,$$f] ß$$J) #$$m � Q%$$@" p$$[ 5� �1 Q&-" Q�T ($$Mj ،(٪١٣) "#̈$$S �9^$$ =: A] =#&U 9,$$f Á -" n$$](q3
 °d ،9^$$ Q: 5) =R =?-" 9$$\J-" <($$ =] X_ =# CU 4 =l$$f´-" ~.$$/ +8($$I CN ($$U B$$�U z$$JY -($$ �yNT- �V$$mT s$$-_ ،٪٩٨
 �^$$ C&[RST ($$U -($$ �yNT- è(^$$&i-" Xs$$ =/T K$$U_ .9 =,$$ �f Á -" ~.$$/ K$$Y 5K$$ CN(^ =, Q&-" 5l$$ =f 5] C�($$wG8" ($$e:JY Cl$$J\ =N
 X�$$?U Ãï($$ =2od aB$$:J� K$$U C�$$©N(I@" ~.$$/ Cs$$ =: 5m �$$) C#$$:w CG ($$U_ ، X�$$ 5­ �w QJ-" l$$ Co( =2 Q&-" �$$©N(IU 4
 9$$ Q[ 5R2o 5¦(^&´&$$'� _T ،($$ �? =U l$$ Co( =2 Q&-" 9$$ Q[ 5R2o_ 568#$$] ¦(^&´&$$'� � �"1$$' ،+($$F�" B$$:J� 4
 _T ،l$$ Co( =2 Q&-" 9$$ Q[ 51i?U ¦(^&´&$$'� _T ،�$$ 5G×j_ l$$ Co( =2 Q&-" R$$£T 5¦(^&´&$$'� _T ،§$$I3 l$$ Co( =2 Q&-"
 .l$$o(2 Q&J- A 5È7(^$$,&-" 0(M?&$$'�" 9^$$:�(^i£ ¦(^&´&$$'� _T ،l$$ Co( =2 Q&-" A1$$ CM] 67($$[� s$$ho 5¦(^&´&$$'�
_M:m K$$U a9$$]1LU a9$$h:g] K$$U ~($$FYT ($$U_ ،+-($$&-7 Í($$:IU !"#%&$$'" :¶$$t}" C0($$�U&$$�؛ 
 s$$:o8"_ ،"s$$:o8 81$$w�") $$$- (binomial) X#$$¥" Xï(^$$i v�-" _T QÈ7(^$$,&-" !"#%&$$'�" Q�T ($$i- �n$$i =/ �R =)
 Q�T_ ،s$$[RL-" �bR$$I-" 9$$ =] X_ =# CU K$$U CÍ($$:I@" ".$$/ �$$) 7($$3T ($$U E$$3_ ، �K$$LMU (0.844; 0.803  :"81$$w�
 [0,999; 0.032 :"<($$:m(,-" <($$¥(2-""_ "<($$¥(2-" <($$:m(,-""] $$$- Q 5È7(^$$,&-" =!"#%&$$'�"
s$$[RL-" 5�bR$$I-" 9$$؛  =] X_ =# CU K$$U Í($$:I-" ".$$/ �$$) 7($$3T ($$U E$$3_ ، XÈ(M?&$$'�" 5¢( =:$$ Af-" 4 a78"_ C¶$$�
 !($$fmT �$$) ³(^$$,G8�" 4 �($$S ($$U -($$ �yNT- è(^$$& Qi-" Xs$$ =/T K$$U_ ."#̈$$S �($$G#Y(^,&U �$$ =&M:I-" �}
 s$$£ <($$w A2-"_ �(M$$'}" �$$) �9^$$ Q:)(Õd <($$¸(^,G8�" ¾1$$mT < =�($$S #$$I3 ،�bR$$I-" 9$$ =] X_ =# CU 4 5!¤q$$-"
 xT) �9^ Q: 5,J$$' 5<($$¸(^,G8�" ¾1$$mT <�($$S_ ،R$$�(M Qy-"_ 50($$?3}" �$$) s$$£ ،<"_7}"_ R$$�(M Qy-" �$$)
 .<"_7}"_ <($$w A2-" �$$) s$$£ ،<"_7}"_ �(M$$'}" �$$) s$$£ ،R$$�(M Qy-"_ �(M$$'}" �$$) (($$ �U"#?]"
 0($$w]}") C9?)($$f-" C6 =81$$ vf-" <R$$eÊ ؛ 50"1$$ XF-" p,$$ Qf-" 8 =1$$ vf-" �$$) R$$ CÊ(^ =i Q&-" B$$:J� ÅR$$Y 4_
 9$$?)" QR-"_  9$$�-(�-"  6 =81$$ vf-"  < X̄ $$MG_  ،<"_7}"_  50($$?3}"  !"#%&$$'"  4  �6¯$$M&U  (9$$)1&-"_

 .�(M$$'}() 9$$�-( Q�-" 6 =81$$ vf-" "#$$Y 8 =1$$ vf-" XB CD < X̄ $$MG_ ،<($$w A2-() 9$$fU(�"_
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

الوِجهة
 � 5G(U" =#% 5&$$'" 4 Q#h =[_ �$$ 5G(I:,F =G ( Q: =\ =& =N �$$j Ax1$$\ vJ-" 5�($$2o�" 4 �$$ C,JF =[_ CH8($$I-" �$$ CU_ CR =N ($$U C0 Q_

=
T

 �$$ X]} À$$-° ؛ A 5ï($$ =2 �o 5�" ¶$$Lw Q&-" cd ��$$ QË" .9^$$ Q: 5�( =2 �o 5�" l:-($$'}" K$$U a+1J$$ �' CT XB CD p$$U =V$$-�^&N �T 1$$/
 B�($$'__ X�$$ 5Y �1 Qi-" B$$: 5J �P Q&-(3 ، A�$$ 5Y �1 Qi-" ¶$$Lw&-" 4 �S(^&´&$$'" 7"R$$ CN ($$M- ��$$&U �{7"8_ ، Úx1$$m �s$$Y"7
 4 X 5ï($$ =2 �o ¼d a¶$$LwG z$$JY »$$LGRG s$$- �d �9$$-1,IU =�1$$LG K$$-_ ،($$MeG"_7k) �$$ =: 53(D "71$$?N s$$- ¶$$Lw Q&-"
 =9$$\- Q�

=
k$$) C01$$IN K$$ =U ($$ QU

=
T .9$$ X[ 51

=\ vJ-" 67($$M-() vs$$ =&eG Z$$-" 9^ X: 5]($$ =f �] 5�"_ 9$$ X[ 51
=\ vJ-" 5Ï($$¿}" B,I&$$fU

 ¶$$� 1$$/ ($$U_ �²$$:P� 1$$/ ($$U �1$$j8# CN <($$ =](^ =: =,-" !1$$JY 4 �$$'8(M@" Q�í$$3 ؛ C�#$$Á #$$m !($$m8}"
. CB$$:Jy Q&-" �$$:3 Í =8($$M CN �T K$$LM CN ( �I[1$$fG �$$©- s$$e:-d 59,$$f X́ -() 5<($$ =](^ =: =,-" s$$ �J 5?3 ، a²$$:P�

وصيات التَّ
 5BMY 9 Q: 5w:j C9$$3R?U C+1$$JF@" . �9$$)1JFU n$$f©- <($$ Q: 5U�8"1�"_ <�7($$? CMJ- 9$$[R­ Qi-" C9$$3R?@"
 9$$:M/}" K$$U .($$e 5&(^&] ¶$$fwG z$$JY 68#$$I-"_ ، �9 QN 57R$$' �9$$3R?U <($$:U�8"1�"_ <�7($$?@" ~.$$/
 " �8#$$m 9$$ Q:Y(M&S�"_ 59^ Q:]($$f]�"_ 59$$[1\ vJ-" !1$$J?-" 4 9$$ Q:w:L-" 9$$ X[1\ vJ-" CÏ($$¿}" =0_(^$$i =g =G �T �(q$$M)
 6RM&$$f@" 9$$'8(M@() CV$$-�&-" =xR$$ =Õ �T_ ،9$$:-;" 9$$>(?@"_ 9^$$:�(2o�" <($$I:,F&-" 9$$](&U K$$U
 =Ï($$¿}" =l$$ =2 =Y n$$G() �°d ،+($$&L-" ".$$/ 4 678"1$$-" <($$>(?@"_ <($$I:,F&-" <(U"#%&$$'" p$$U
 C<($$o I@" ($$UT . X±$$-(?-" ¾1&$$f@" z$$JY B,I&$$f@" K$$U #$$\-" 4_ R$$ª(¥" (^$$i&m_ 4 5p[8($$r@"_
 �$$/  59$$>(?@"_  5B$$:JP Q&-"  C67($$U  n$$U"7(U  ،9$$o1&wU  �$$e3  C9 Q:J,I&$$f@"  C9$$ Q:MJ =?-"  C9$$ Q:I:,F&-"
 ،+1$$&L@"_ ($$eiU �ew$$r-" ،9$$ =h =&i@" 9$$:?:,F-" 9^$$:)R?-" 9$$\J-" B$$ X�M CG Z$$-" (9$$[1\ vJ-" 9$$] Q_#@")

. XÈ_#$$-"_ ($$eiU X�$$JP@"_ ،ê$$eJ-"_ ($$eiU ²$$:2w-"_ ،R$$ª(¥"_ ($$eiU à($$M-"_

 :h*� ES T?c/  EB./ � 0̧@ ,)§EC�� ḐE+)B®4 �S ¹jk̀ ES TQ� ADE) AºQ ,-./ m2´e � AS 9?
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

وصيات التَّ
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 .9$$ X[ 51

=\ vJ-" R$$/"1­-" K$$Y �$$&>(?U 7"R$$ CN ($$U 9$$>(?@ ؛ 59^$$ Q: 5�P,-" <"_7}" c ¼d_ ،9$$ X: 5?: 5, QF-" 9$$\J-"

 :h*� ES rE ,s./  EB./ � A0 ,).1/ A0�E3:/ ADE+)B®4 �S ¹jk̀ ES TQ� ADE) AºQ ,-./ m2´e � AS 9?
 B2w-" K$$U 50 Q_

=
}" |$$P,@" 4 7 X#$$P@" Bq$$:e-" E$$3_ 59$$[1\ vJ-" <($$](^ =: =,-" 5s$$:M2 =G K$$U Q#$$)� : �O?e
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً
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هذه الطبعة إهـــداء من المجمــع

ولا يُسمح بنشرها ورقياً أو تداولها تجارياً

Ǚ̫�ɦة والأǙ�Ɨcة ʭ± ʭĈع الcالم±ا
ة المراجع العَرَبِيَّ
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¢¤F-"9965129^:]#U02791170

s[RP&-"10766129^:]#U02541067

ÀJ@"7767309:LU03371316

sJI-"268529:LU03011258

9m(¥"7869529:LU02611107

¦8(?@"7970449:LU0217947

�1]7171289:LU0227947

K>"4072289:LU02861089

BU»@"373209:LU0200840

R£#@"474569:LU02561015

9U(:I-"3175409:LU0164664

�(f]�"9876319^:]#U02431065

<¤'R@"3377509:LU0181815

k^,i-"8078409:LU0174766

<(Y�(i-"8179469:LU0179762
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 2b/
i 9NQ >~./

 ±²4j4
T? >�./

 ±²4j4
]xC:/DE�1/ d(kT? >�./ �S6i 9( ŵ ,~./DE 9= A* 9F./�?jL/

�µY2480429:LU0133538

R[1L&-"781299:LU0104425

8(Fw]�"8282199:LU081326

�wwF@"8683369:LU0169740

¢(Ir]�"8384259:LU1108436

¦_�-"2785229:LU0109459

¢8(F-"3686179:LU061249

zJY}"887919:LU072293

9:�(\-"6888629:LU092378

Rhw-"1089309:LU0139573

#J,-"3590209:LU082335

�Mr-"2691159:LU054249

B:J-"99221(e:3 VJ&%U071312

øy-"1193119:LU040164

�Rr-"129489:LU027102

�&-"289589:LU034156

EJ?-"196199:LU172281

8#I-"259759:LU030112

9^i©,-"1009889^:]#U094394

9-»-»-"939989^:]#U036156

<(N7(?-"14100119:LU040164

9Y8(I-"30101119:LU036158

R£(q&-"1610289:LU028122

R2?-"1310339:LU01470

6»Me-"3210499:LU033133

B:w-"1910559:LU02396

Û[Rm2910649:LU01773
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 2b/
i 9NQ >~./

 ±²4j4
T? >�./

 ±²4j4
]xC:/DE�1/ d(kT? >�./ �S6i 9( ŵ ,~./DE 9= A* 9F./�?jL/

�1Y(M-"1710779:LU025112

R£1L-"1510839:LU01042

�_R3(q-"1810969:LU02795

R2i-"11411039^:]#U01979

#f@"611159:LU02981

u¤t�"2211249:LU01547

EJw-"2011359:LU02371

Í(i-"2111469:LU02080

الملحق (ب): أقسا& الكلا& Âي القرآن الكريم
2bQ./]ºQ./N/jq-./0IQ©:/ 0B~K./

1NN9?�(� �(M'T2255925.79

2P
 68($$��" �(M$$'T_ R$$>" {_R$$o_ §$$)R-" <"_7T) <"_7}"

(!»$$>"_ l$$2i-" <"_7T_ {_R$$­-"_ R$$�(My-"_2077723.76

3Noun#:j1&-" �(M'T_ {R?U s'"_ 7RwU sJY s'"1761420.14

4VBD!(G B?3891110.19

5VBP�8(yU B?366197.57

6JJ<(w2-"29533.38

7WP9-1�1@" �(M'}"28853.30

8DTNNSpMS _T º�U {R?U s'"13701.57

9NNSpMS _T º�U s'"12751.46

10DTJJ93R?@" <(w2-"6090.70

11DTNNP7RwU {R?U sJY s'"5000.57

12VBN01ehMJ- Þ,U B?34210.48

13VBGB?3 6"7T /BU(Y 8#2U3750.43
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2bQ./]ºQ./N/jq-./0IQ©:/ 0B~K./
14VBRUT B?33640.42

15WRB!(ew&'�" <"_7T1230.14

16JJR9]8(I@" <(w�930.11

17DTJJR9]8(IMJ- 93R?@" <(w2-"90.01

غَوِيّة  حليل الإحصائي للبَيَانَات اللُّ الملحق (�): أكوا� التَّ

بيäة البرمجة  (آر)
0@)\E@)B./ TEF�c/ T?c/ }CR./

	 histogram 7 A»N 7(./ � 7® 9�:/

#Histogram

hist)x, breaks=”Sturges”, col = ”gray” , xlab = ”linguistic variable”, main= 

”Histogram”( 

	 boxplot (zuj:/ 2bN ?e) �?(Y 7C./ � ,®�S

#Boxplot 

boxplot(myData, ylab = “linguistic variable”,

        xlab=”)sub(corpora”, outline = FALSE, ylim=c)0, max)myData, na.r 

m=TRUE(*1.05((; I = 1;while)I <= ncol)myData(( 

          { 

          for(v in myData[,i]){points(jitter(I,3/i),v, col = “blue”, pch 

=1, cex = 1(}; 

          points(I, mean(myData[,i],trim = 0, na.rm = TRUE), col = “red” 

, pch=”_”, cex = 4( i= i+1; 
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	 ٪٩٥ 0+ ms./ TE^S :error bars «®|/ i(=ke

#Error bars

error.bars(myData,stats=NULL, ylab = “linguistic variable”,xlab=”(sub)corpora”, 

main=NULL,eyes=FALSE, ylim = NULL,

           xlim=NULL,alpha=.05,sd=FALSE, labels = NULL, pos = NULL, arrow.len =

             0.05,arrow.col=”red”, add = FALSE,bars=FALSE,within=FALSE, col=”red”(

	 scatter plot � >- 9G ,_./ � ,®�S

#Scatter plot with regression line

plot(myData); fitline <- lm(myData[,2] ~ myData[,1]); abline(fitline,col=”red”)

	 line chart 7h 7® 9� � ,®�S

#Line chart

matplot(myData, type = c(“myData”),pch=1, ylab=”linguistic variable(s)”,

        xaxt = “n”, col = 1:4); axis(1, at=x, labels=v)

	  geomapping 0 ,) AP/jv�/ 0®Ij|/

#Geomapping

library)maps(; library)mapdata(#load libraries

map)‘worldHires’,xlim=c))min)myData[,1](-5(,)max)myData[,1](+5((,

ylim=c))min)myData[,2](-5(,)max)myData[,2](+5(((;

i=1;while)i<=length)myData[,1](({points)myData[I,1],myData[I,2],

col=2,pch=19, cex=)4*)myData[I,3]/x(+0.5((; i<-i+1;};”(

	 stacked barchart 0PQºj:/ i(=kc/ � ,®�S

#Stacked barchart

matplot(myData, type = c(“myData”),pch=1, ylab=”linguistic variable(s)”,

        xaxt = “n”, col = 1:4); axis(1, at=x, labels=v)
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	  sparklines j m� 9J:/ ·Q®�

#Sparklines

par)mrow=c)4,1(,mar=c)5,7,4,2(,omi=c)0.2,2,0.2,2((; for)I in 1:4({x=round)mean)b[,i](,2(

;plot)b[,i],ann=FALSE,axes=FALSE,type=”l”,col=”gray”,lwd=2(; 

mtext)side=2,at=x,names)b[i](,las=2,col=”black”(; 

mtext)side=4,at=x,x,las=2,col=”black”(;

points)which.min)b[,i](,min)b[,i](,pch=19,col=”blue”(;

points)which.max)b[,i](,max)b[,i](,pch=19,col=”red”(;}

	 candlestick plot fQ= >G./ � ,®�S

#Candlestick plot

#Prepare data

min<-apply)s, 2, min(

min<-as.vector)min(

max<-apply)s, 2, max(

max<-as.vector)max(

first<-head(s,1)

first<-as.numeric(first[1,])

last<-tail)s,1(

last<-as.numeric)last[1,](

int_1<-ifelse(first<=last,first,ast)

int_2<-ifelse(last>=first,last,first)

dir<-ifelse(first<=last,1,0)

dir<-as.vector)dir(

item<-colnames)s(

item<-as.vector)item(

order<-seq_along)item(

data <- data.frame)order, item, min, int_1, int_2, max, dir(

#Creat plot

with)data,symbols)order, )int_1+ int_2(/2, boxplots=cbind).25,int_2-
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int_1, int_1-min,max-int_2,0(,inches=F,ylim=range)data[,-

c)1:2(](,xaxt=”n”,ylab=”Relative frequency”, xlab=”Linguistic

variables”, bg = ifelse(dir==0, “black”, “white”))); data<-

data[with)data, order)order((,];

axis)1,seq_along)data$item(,labels=FALSE(;

text)x=seq_along)data$item(, y=par)($usr[3]-0.05*)par)($usr[4]-

par)($usr[3](, labels=data$item, srt=15, adj=1, xpd=TRUE;

rEs./ }CR./
	  7 A°)B./ N 7( 9+:/ 0+P/QS  E~�

gwet.ac1.raw)myData(

myData1<-table)myData(; kappa2.table)myData1(

#Nominal 3 + raters

fleiss.kappa.raw(myData)

#Ordinal

gwet.ac1.raw)myData, weights=”ordinal”(

#Scale

ICC)myData(

t.Es./ }CR./
	  ·E@B4NO/

#Libraries correlation 

library)Hmisc(

library)corrplot(

library)stats(  

#Pearson’s correlation: 

cor.test)mydata1, mydata2, method=”pearson”(

#Spearman’s correlation
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cor.test)mydata1, mydata2, method=”spearman”( 

#Correlation matrix 

rcorr)mydata, type=”pearson”( 

#Scatter plot 

plot(mydata, col =”blue”); fitline <lm(mydata1 ~ mydata2); abline(fitline,col=”red”) 

#Correlation matrix 

corrplot(m, method =”color”, type = “full”, diag = TRUE, addCoef.col=”black”, add

CoefasPercent=FALSE, addgrid.col=”grey”, tl.pos = NULL, tl.cex = 1, tl.srt = 45, tl.

col = “black”) 

	 z) A= ŵ ,-./

#Optional z-score transformation 

mydata <- scale)mydata( 

#Distance matrix

d <- dist(mydata, method = “manhattan”) 

#Cluster analysis 

fit <- hclust(d, method=”ward.D”) 

#Plot dendrogram 

plot(fit, xlab=””, ylab=”Height”, main=””)

#Draw cluster groups 

rect.hclust(fit, k=5, border=”red”)

	  DEkQ=^:/ 0\NE+S

#t-test

t.test)data[ ,1], data[ ,2], paired=FALSE(

#t-test: repeated measures

t.test)data[ ,1], data[ ,2], paired=TRUE(

#Mann-Whitney-wilcoxon rank sum test

wilcox.test)data[ ,1], data[ ,2], paired=FALSE(

#Mann-Whitney-Wilcoxon rank sum test: repeated measures
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wilcox.test)data[ ,1], data[ ,2], paired=TRUE(

#One-way ANOVA

aov(measurement ~ group, data = data)

#Kruskal-Wallis test

kruskal.test(data)

	 j½̀E@ 9Y ,-./ })*�

library)languageR(;

x = corres.fnc)data(;

plot)x, ccex = 0.6, rcex = 0.6(

zu/j./ }CR./

	  7h m® 9|/ N/ 9( A
w¥O/

#Libraries and data 

install.packages)‘tidyverse’(

library)tidyverse(

mydata <- read.csv(“C:\\Users\\snmuj\\Downloads\\ mydata.csv”)

data <- mydata %>% select)characters, verses, words, chronology(

install.packages)‘Ggally’(

library)Ggally(

ggpairs)data(

model <-  lm(data=ar, characters ~ verses + words + chronology)

summary)model(

model$coefficients

model$residuals[0:10]

model$fitted.values[0:10]

ggplot)data = ar, aes)x = verses, y = characters(( + geom_point)(

ggplot)data = ar, aes)x = words, y = characters(( + geom_point)(
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ggplot)data = ar, aes)x = chronology, y = characters(( + geom_point)(

install.packages(“ggfortify”)

library)ggfortify(

autoplot)model, which = 1:2(

install.packages(“stargazer”)

library)stargazer(

stargazer(model, type = “html”, out = “my model.doc”)

stargazer(model, type = “html”, out = “my model.doc”)

{SE|/ }CR./
	 NQ3+./? 2=+./

library)ggplot2(

library)mgcv(

p<-ggplot(data, aes(x = data[,1], y =data[,2])) + geom_point() + xladata(“Time”) + ylada

ta(“Linguistic variadatale”); p + stat_smooth(method = “gam”, formula = y ~ s(x, datas 

= “cr”, fx=FALSE, k =15), size = 1, fill=”#707070”, level = 0.95 )+ stat_smooth(method 

= “gam”, formula = y ~ s(x, datas = “cr”, fx=FALSE, k =15), size = 1, fill=”#FFFF00”, lev

el = 0.99(

	 7 AVE=3-bO/ ¾UN« ,-./

#Calculate Gwet’s AC1; b…input data frame

I = 1; v <- c)(; while)i+1 < ncol)b(( {n=)gwet.ac1.raw)b[,I:)i+2(]([3](;v<- c)v, n(; i= i+1; }

#Prepare data frame

h<-seq)from, to, by = 1(; g<-data.frame)h,v( #Produce graph

p<-ggplot)g, aes)x = g[,1], y =g[,2](( + xlim)from, to(+ scale_x_continuous)breaks = seq)

from, to, by = 10(( + geom_point)( + xlab)“Time”( + ylab)“AC1”(; p + stat_smooth)metho

d = “gam”, formula = y ~ s(x, bs = “cr”, fx=FALSE, k =10(, size = 1, fill=”#707070”, level 

= 0.95 (+ stat_smooth)method = “gam”, formula = y ~ s(x, bs = “cr”, fx=FALSE, k =10(, 

size = 1, fill=”#FFFF00”, level = 0.99(
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الملحق (�): أكوا� حساب تكرار الكلمة-تكرار المستند العكسي
(oQs�Eu) 0@©²u

from pathlib import Path

all_txt_files =[]

for file in Path(“…FolderPath”).rglob(“*.txt”):

     all_txt_files.append(file.parent / file.name)

# Counts the length of the list

n_files = len(all_txt_files)

print(n_files)

all_txt_files.sort()

all_txt_files[0]

all_docs = []

for txt_file in all_txt_files:

    with open(txt_file) as f:

        txt_file_as_string = f.read()

    all_docs.append(txt_file_as_string)

vectorizer = TfidfVectorizer(max_df=.65, min_df=1, stop_words=None, use_

idf=True, norm=None(

transformed_documents = vectorizer.fit_transform(all_docs)

transformed_documents_as_array = transformed_documents.toarray)(

# represent the numpy array 

len)transformed_documents_as_array(
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# Construct a list of output file paths

output_filenames = [str(txt_file).replace(“.txt”, “.csv”).replace(“txt/”, “tf_idf_

output/”) for txt_file in all_txt_files]

# Loop each item in transformed_documents_as_array

for counter, doc in enumerate)transformed_documents_as_array(:

    # construct a dataframe

    tf_idf_tuples = list)zip)vectorizer.get_feature_names)(, doc((

    one_doc_as_df = pd.DataFrame.from_records)tf_idf_tuples, columns=[‘term’, ‘score’]

(.sort_values)by=’score’, ascending=False(.reset_index)drop=True(

    # Output to a csv 

    one_doc_as_df.to_csv(output_filenames[counter])

الملحق (هـ): أول ¢مســين كلمة من حســاب تكرار الكلمة-
تكرار المستند العكسي

0)qS0@)\(S
}~*~_./0=*F./0^)_Y./}~*~_./0=*F./0^)_Y./

0�U1m60.434999650�().LG43.56941835

1(iIJt30.920232381"1MJY"29.51476727

2V'1N30.9202323827_#o16.8655813

3�URh@"26.703837053((^&:-"16.8655813

4x»Ç25.298371954²:f@"15.46011619

59e-b23.892906845+"RY}"14.05465108

6�(FJ'23.892906846�_#Õ14.05465108

7(iLJ/T23.892906847<1:)14.05465108

8¬@"23.892906848(M£d14.05465108
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0)qS0@)\(S
}~*~_./0=*F./0^)_Y./}~*~_./0=*F./0^)_Y./

9().j22.487441739�(f]14.05465108

107(,Y21.0819766210"1I&G14.05465108

11K[Rt;"19.6765115111"1JG(m12.64918597

12�1�»e&fN19.6765115112�á,-12.64918597

13<�(S18.2710464113�j(f@"12.64918597

14s&NT8T18.2710464114¾8(2i-"12.64918597

15�©-T18.2710464115BoT12.64918597

16¾Rj°18.2710464116"1J?wG12.64918597

87T18.2710464117�¥"11.24372086"כ17

18¾7(]18.2710464118"1IwiG11.24372086

19�_#Y1G18.2710464119(i?¸T11.24372086

20"Rr)16.865581320se-"1Uk)11.24372086

21�M:-"16.865581321�"1ª811.24372086

22B?Ç16.86558132271e:-"11.24372086

2381w\-"16.8655813239^i&w-"11.24372086

24�).LMJ-16.8655813240(&I-"11.24372086

25�UT15.4601161925681'9.838255757

26�1).LG15.4601161926�1wJÉ9.838255757

27�Y15.4601161927¾°T9.838255757

28��(315.4601161928"_ �"9.838255757

29sL-k'T15.4601161929sei?-9.838255757
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0)qS0@)\(S
}~*~_./0=*F./0^)_Y./}~*~_./0=*F./0^)_Y./

30é_T15.4601161930�_RUkN9.838255757

31pMf-"15.4601161931<(i2P@"9.838255757

32B[»iG14.0546510832s&wt9.838255757

33½(Nb14.0546510833�1I3(i@"9.838255757

34ÀU1m14.0546510834"»[»Y9.838255757

35�_#Y1N14.0546510835"1G(U9.838255757

36(]Ð()b14.0546510836|©,�"9.838255757

37xRST14.0546510837()R-"9.838255757

38c(?G14.0546510838�1I'(39.838255757

39812-"14.0546510839+"1&-"8.432790649

40#Y1-"14.0546510840�^:GWN8.432790649

41(¸1-14.0546510841sjRUkN8.432790649

42(i'k)14.0546510842sL](MNd8.432790649

43B?314.0546510843<(m#2-"8.432790649

44Þ\N14.0546510844x#e-"8.432790649

45�(I-14.05465108459:�_8.432790649

46�_RI-"14.0546510846se).?N8.432790649

47�".Y12.6491859747�1M&LN8.432790649

48�_R2,G12.64918597489iUWU8.432790649

49(U(­Y12.6491859749pFN8.432790649
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وÚِّ العَرَبِيّ  iح وسيــم النَّ الملحق (و): تــدريــ� وا¢تــبــار التَّ
ة يَّ للاعتما�يّات الكُلِّ

 .https://universaldependencies.org/u/pos  :0 7I AQ wx ,Y./ DE=b/Q./

. ¿¦ A+-~S �¦�(S } ms=� z̧ujS 7}�̀ :(oQs�Eu) A0^SÀ./ 0@©²u

import nltk

nltk.download)‘all’(

from nltk.corpus import treeban

penn_treebank = []

for fileid in treebank.fileids():

  tokens = []

  tags = []

  for word, tag in treebank.tagged_words(fileid):

    tokens.append)word(

    tags.append)tag(

  penn_treebank.append))tokens, tags(

#Install conllu package

!pip install conllu

!wget https://lindat.mff.cuni.cz/repository/xmlui/bitstream/handle/11234/1-3105/ud-

treebanks-v2.5.tgz

!tar zxf ud-treebanks-v2.5.tgz

#Imports needed to open and parse the conllu file 

from io import open

from conllu import parse_incr
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#Open the file

data_file = open(“/content/ud-treebanks-v2.5/UD_Arabic-PADT/ar_padt-ud-train.

conllu”, “r”, encoding=”utf-8”)

ud_files = []

for tokenlist in parse_incr(data_file):

    ud_files.append(tokenlist)

#List of tuples with a list of words and a list of their PoS tags

ud_treebank = []

for sentence in ud_files:

  tokens = []

  tags = []

  for token in sentence:

    tokens.append)token[‘form’](

    tags.append)token[‘upostag’](

  ud_treebank.append))tokens, tags(

import re

def extract_features)sentence, index(:

  return {

      ‘word’:sentence[index],

      ‘is_first’:index==0,

      ‘is_last’:index ==len)sentence(-1,

      ‘is_capitalized’:sentence[index][0].upper)( == sentence[index][0],

      ‘is_all_caps’: sentence[index].upper)( == sentence[index],

      ‘is_all_lower’: sentence[index].lower)( == sentence[index],

      ‘is_alphanumeric’: int)bool))re.match)‘^)?=.*[0-9]$()?=.*[a-zA-

Z](’,sentence[index]((((,

      ‘prefix-1’:sentence[index][0],

      ‘prefix-2’:sentence[index][:2],
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      ‘prefix-3’:sentence[index][:3],

      ‘prefix-3’:sentence[index][:4],

      ‘suffix-1’:sentence[index][-1],

      ‘suffix-2’:sentence[index][-2:],

      ‘suffix-3’:sentence[index][-3:],

      ‘suffix-3’:sentence[index][-4:],

      ‘prev_word’:’’ if index == 0 else sentence[index-1],

      ‘next_word’:’’ if index < len)sentence( else sentence[index+1],

      ‘has_hyphen’: ‘-’ in sentence[index],

      ‘is_numeric’: sentence[index].isdigit)(,

      ‘capitals_inside’: sentence[index][1:].lower)( != sentence[index][1:]

  }

#returning the data as two lists

def transform_to_dataset)tagged_sentences(:

  X, y = [], []

  for sentence, tags in tagged_sentences:

    sent_word_features, sent_tags = [],[]

    for index in range)len)sentence((:

        sent_word_features.append)extract_features)sentence, index((,

        sent_tags.append)tags[index](

    X.append)sent_word_features(

    y.append)sent_tags(

  return X,

#for UD Treebank

ud_train_size = int)0.8*len)ud_treebank((

ud_training = ud_treebank[:ud_train_size]

ud_testing = ud_treebank[ud_train_size:]

X_ud_train, y_ud_train = transform_to_dataset)ud_training(

X_ud_test, y_ud_test = transform_to_dataset)ud_testing
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#Ignoring some warnings 

import warnings

warnings.filterwarnings(‘ignore’)

#Install sklearn_crfsuite, as it is not preloaded into Colab

!pip install sklearn_crfsuite

from sklearn_crfsuite import CR

#CRF for UD

ud_crf = CRF)

    algorithm=’lbfgs’,

    c1=0.01,

    c2=0.1,

    max_iterations=100,

    all_possible_transitions=True

(

print(“Started training on UD corpus!”)

ud_crf.fit(X_ud_train, y_ud_train)

print(“Finished training on UD corpus!”

#Output for UD

print(“## UD ##”)

from sklearn_crfsuite import metrics

y_ud_pred=ud_crf.predict)X_ud_test(

print(“F1 score on Test Data “)

print(metrics.flat_f1_score(y_ud_test, y_ud_pred,average=’weighted’,labels=ud_crf.

classes_((

y_ud_pred_train=ud_crf.predict)X_ud_train(

print(“F1 score on Training Data “)
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print(metrics.flat_f1_score(y_ud_train, y_ud_pred_train,average=’weighted’,labels=

ud_crf.classes_((

## UD ##

F1 score on Test Data 

0.9370593011076455

F1 score on Training Data 

0.9894871290659856

from sklearn.preprocessing import MultiLabelBinarizer

mlb1 = MultiLabelBinarizer)(

a = mlb1.fit_transform([ud_crf.classes_])

y_test_matrix = mlb1.transform)y_ud_test(

y_pred_matrix = mlb1.transform)y_ud_pred

### Look at class wise score

print(“Class wise score:”)

from sklearn import metrics

print)metrics.classification_report)y_test_matrix, y_pred_matrix, target_names=ud_

crf.classes_, digits=3((

Class wise score:
precision recall f1-score support

X 0.986 0.981 0.983 996
VERB 0.999 0.997 0.998 1032
NOUN 0.962 0.948 0.955 134

ADJ 0.938 0.920 0.928 261
ADP 1.000 0.995 0.998 884

PUNCT 0.962 0.993 0.977 436
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NUM 0.000 0.000 0.000 0
1.000 0.999 1.000 1202

PRON 0.990 0.987 0.989 479
CCONJ 0.889 0.909 0.899 132

DET 0.991 0.997 0.994 632
PART 1.000 0.444 0.615 18
ADV 1.000 1.000 1.000 992
SYM 0.000 0.000 0.000 4
AUX 0.986 0.994 0.990 985

PROPN 0.928 0.817 0.869 931
INTJ 0.990 1.000 0.995 980

micro avg 0.984 0.973 0.979 10098
macro avg 0.860 0.822 0.835 10098

weighted avg 0.983 0.973 0.978 10098
samples avg 0.982 0.972 0.976 10098

sent = “כ#iY KU �9JMS pª”
features = [extract_features)sent.split)(, idx( for idx in range)len)sent.split)(((]

#Make a prediction on a single input )sentence(. 

ud_results = ud_crf.predict_single)features(

ud_tups = [)sent.split)([idx], ud_results[idx]( for idx in range)len)sent.split)(((]

#The results

print)ud_tups(
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