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Overview	  of	  Research	  	  

 Text	  Classifica�on	  for	  Arabic	  news	  ar�cles	  
using	  the	  generated	  taxonomy	  and	  applying	  a	  
newly	  proposed	  stemmer	  called	  P-‐Stemmer	  	  

 Text	  Summariza�on	  for	  Arabic	  news	  ar�cles	  
a�er	  applying	  methods	  to	  extract	  the	  key	  
points	  of	  the	  ar�cles	  using	  different	  NLP	  tools,	  
and	  filling	  in	  templates	  
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Research	  Ques�on	  

 The	  overall	  research	  ques�on	  for	  this	  study	  is:	  	  
– How	  and	  to	  what	  extent	  can	  we	  classify	  
and	  summarize	  Arabic	  language	  text	  
resources	  into	  Arabic	  text	  ar�cle	  categories	  
and	  Arabic	  readable	  summaries	  without	  
direct	  human	  interac�on	  while	  achieving	  
high	  quality	  results?	  
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Research	  Ques�ons	  

 From	  the	  above	  ques�on,	  we	  can	  derive	  more	  specific	  
research	  ques�ons:	  

– How	  can	  we	  create	  a	  simple,	  but	  general,	  classifica�on	  
taxonomy	  for	  Arabic	  news	  ar�cles?	  

– What	  is	  the	  most	  effec�ve	  approach	  for	  classifying	  Arabic	  
news	  ar�cles	  that	  leads	  to	  high	  quality	  labeling?	  	  

– How	  can	  stemming	  enhance	  Arabic	  text	  classifica�on?	  	  
– How	  can	  we	  apply	  natural	  language	  processing	  methods	  
to	  create	  good	  summaries	  of	  Arabic	  news	  ar�cles?	  	  

– Are	  the	  produced	  summaries	  as	  good	  as	  human	  
summaries?	  
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Main	  Hypothesis	  1	  
 The	  quality	  and	  accuracy	  of	  Arabic	  text	  classifica�on	  using	  the	  
proposed	  taxonomy	  and	  stemmer	  is	  be�er	  than	  with	  state-‐of-‐the-‐
art	  approaches	  and	  systems.	  
 Hypothesis	  1-‐1:	  

– The	  proposed	  taxonomy	  is	  easy	  to	  use,	  works	  well	  with	  any	  
Arabic	  newspaper,	  and	  is	  compa�ble	  with	  the	  IPTC	  system.	  

 Hypothesis	  1-‐2:	  
– The	  proposed	  combined	  stemming	  and	  text	  classifica�on	  
method	  is	  more	  effec�ve	  than	  state-‐of-‐the-‐art	  pairs	  of	  
stemmers	  and	  text	  classifica�on	  methods.	  
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Main Hypothesis 2 

 The	  proposed	  automa�c	  Arabic	  text	  summariza�on	  
approach,	  applied	  to	  news	  ar�cles,	  will	  give	  accurate	  
summaries	  that	  are	  relevant	  to	  the	  news	  ar�cles.	  

 Hypothesis	  2-‐1:	  
– The	  proposed	  summariza�on	  approach	  will	  produce	  high	  
quality	  Arabic	  news	  ar�cle	  summaries,	  by	  using	  text	  
extrac�on	  methods	  to	  fill	  in	  a	  developed	  template,	  	  
evaluated	  through	  human	  assessment.	  
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The	  Arabic	  Language	  

  Arabic	  is	  a	  widely	  used	  global	  language	  that	  
has	  major	  differences	  from	  the	  most	  popular,	  
e.g.,	  English	  and	  Chinese.	  	  
  The	  Arabic	  language	  has	  many	  gramma�cal	  
forms,	  varie�es	  of	  word	  synonyms,	  and	  
different	  word	  meanings	  that	  vary	  depending	  
on	  factors	  like:	  
– Word	  order	  
– Diacri�cs	  
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The	  Arabic	  Language	  
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Standardized	  Taxonomy	  	  
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Building	  a	  Standardized	  Categoriza�on	  System	  for	  Arabic	  
Newspapers:	  Subject	  NewsCodes	  in	  the	  IPTC	  Taxonomy	  	  
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What	  is	  Stemming	  

  The	  process	  for	  reducing	  inflected	  or	  derived	  
words	  to	  their	  word	  stem,	  base,	  or	  root	  form	  
  Two	  types	  for	  Arabic	  stems:	  

– Root:	  the	  goal	  of	  a	  root-‐based	  stemmer	  is	  to	  
extract	  the	  very	  	  basic	  form	  for	  any	  given	  word.	  

– Light:	  the	  goal	  of	  a	  light	  stemmer	  is	  to	  find	  the	  
canonical	  form	  of	  an	  Arabic	  word	  by	  removing	  
prefixes	  and/or	  suffixes	  
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P-‐Stemmer	  

  Called	  Prefix	  Stemmer	  (P-‐Stemmer)	  
  It	  is	  a	  modified	  version	  of	  Larkey’s	  light10	  
stemmer	  
– Larkey’s	  stemmers	  are	  popular	  Arabic	  light	  
stemmers	  

– Larkey’s	  five	  versions	  of	  light	  stemmers:	  
  Light1,	  Light2,	  Light3,	  Light5,	  and	  Light10	  
	  

  P-‐Stemmer	  only	  removes	  prefixes	  
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P-‐Stemmer	  Examples	  
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P-‐Stemmer	  

 Available from: 
  https://github.com/tarekll/P-Stemmer 
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Arabic	  Text	  Classifica�on	  
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Arabic	  Text	  Classifica�on	  

  We	  used	  SVM,	  NB,	  and	  RF	  classifiers	  to	  	  
–  Judge	  the	  performance	  of	  P-‐Stemmer	  	  
– Compare	  it	  with	  the	  other	  listed	  approaches	  
	  
We	  categorized	  the	  data	  into	  one	  of	  five	  main	  
categories	  

  Sports	  
  Economics	  
 Poli�cs	  
 Art	  &	  Culture	  
  Social	  Issues	  
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Arabic	  Text	  Classifica�on	  Evalua�on	  
F1	  
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Significance	  Test	  
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  We	  used	  the	  Wilcoxon	  signed-‐ranked	  test	  to	  compare	  our	  
proposed	  stemmer	  and	  each	  of	  Larkey’s	  5	  stemmers.	  	  

  Null	  hypothesis:	  “The	  median	  difference	  of	  the	  F1	  
measure	  of	  P-‐Stemmer	  and	  each	  one	  of	  Larkey’s	  
stemmers	  (Stem1,	  Stem2,	  Stem3,	  Stem8,	  or	  Stem10)	  is	  
less	  than	  or	  equal	  to	  zero”	  

  We	  successfully	  rejected	  our	  null	  hypothesis,	  for	  each	  one	  
of	  the	  five	  tests.	  

  We	  concluded	  that,	  using	  the	  F1	  measure	  for	  evalua�on,	  
our	  P-‐Stemmer	  is	  sta�s�cally	  significantly	  be�er	  than	  each	  
one	  of	  the	  five	  Larkey’s	  stemmers.	  



Summariza�on	  Architecture	  Diagram	  	  
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Dataset	  Prepara�on	  

5200	  PDFs	  (Newspapers)	  

Filter	  

2700	  Filtered	  PDFs	   2500	  PDFs	  (Images)	  

189K	  Ar�cles	   Filter	  
69K	  Ar�cles	  (Ads,	  

Images,	  Small	  ar�cles)	  

1,000	  Tes�ng	  Random	  Sample	  

120K	  Ar�cles	  

Discard	  Acceptable	  

Extract	  

Discard	  

Approved	  
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NER	  

  Named-‐en�ty	  recogni�on	  (NER)	  (also	  known	  
as	  en�ty	  iden�fica�on,	  en�ty	  chunking	  and	  
en�ty	  extrac�on)	  is	  a	  subtask	  of	  informa�on	  
extrac�on	  
  It	  seeks	  to	  locate	  and	  classify	  elements	  in	  text	  
into	  pre-‐defined	  categories	  such	  as:	  
– The	  names	  of	  persons,	  organiza�ons,	  loca�ons,	  
expressions	  of	  �mes,	  dates,	  etc.	  
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NER:	  Results	  (English)	  
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RenA:	  Results	  (Arabic)	  
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Baseline	  Corpus	  	  

  Could	  not	  find	  labeled	  Arabic	  news	  ar�cle	  corpus	  to:	  	  
–  Test	  and	  evaluate	  the	  Named-‐En�ty	  Recogni�on	  (NER)	  results	  
–  Compare	  our	  NER	  with	  exis�ng	  NERs	  

–  Decided	  to	  build	  our	  baseline	  corpus	  from	  our	  dataset	  
  1000	  ar�cles,	  random	  sample	  
  10	  par�cipants,	  each:	  

–  Assigned	  equal	  number	  of	  ar�cles	  
–  Extracted	  the	  3	  types	  of	  named	  en��es	  (Person,	  Organiza�on,	  
and	  Loca�on)	  

  Extracted	  en��es	  checked	  twice	  

25	  



RenA:	  Evalua�on	  	  
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! RenA!NER! LingPipe!Toolkit!NER!

Recall! Precision! F1! Recall! Precision! F1!

PERSON! 0.826& 0.497& 0.539& 0.582& 0.371& 0.374&

ORGANIZATION! 0.813& 0.421& 0.446& 0.39& 0.377& 0.329&

LOCATION! 0.77& 0.558& 0.564& 0.55& 0.338& 0.356&

Average! 0.803& 0.492& 0.516& 0.507& 0.362& 0.353&

&

RenA:	  Evalua�on	  	  



RenA	  

  Available	  from:	  
  h�ps://github.com/tarekll/RenA	  	  
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Topic	  Iden�fica�on	  	  

  It’s	  the	  way	  to	  iden�fy	  what	  are	  the	  topic(s)	  in	  
a	  set	  of	  documents	  	  
  Given	  that	  a	  document	  is	  about	  a	  par�cular	  
topic,	  one	  would	  expect	  par�cular	  words	  to	  
appear	  in	  the	  document	  more	  or	  less	  
frequently	  
  LDA,	  one	  of	  the	  popular	  topic	  modeling	  
algorithms	  
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ALDA:	  Screen	  Shot	  
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ALDA:	  Ar�cle/Topic	  (Arabic)	  	  
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ALDA:	  Ar�cle/Topic	  (English)	  	  
Tripoli	  -‐	  Routers:	  An	  official	  said	  the	  tribesmen	  from	  Libya	  ended	  
their	  closure	  of	  the	  oil	  field	  of	  AlSharara,	  but	  it	  is	  not	  possible	  to	  
resume	  produc�on	  un�l	  the	  end	  of	  a	  separate	  protest	  
connected	  to	  the	  field	  pipelines.	  The	  security	  guards	  blocked	  a	  
field	  that	  has	  a	  capacity	  of	  34	  thousand	  barrels	  per	  day	  south	  of	  
the	  country	  in	  the	  month	  of	  February	  to	  lobby	  for	  financial	  and	  
poli�cal	  demands	  which	  increased	  the	  severity	  of	  the	  siege	  
imposed	  on	  the	  oil.	  Hasan	  Alsadeq,	  AlSharara	  oil	  field	  director,	  
said	  to	  Routers	  that	  the	  protesters	  le�	  the	  field	  but	  can	  not	  
resume	  work	  and	  that	  he	  hopes	  to	  resume	  work	  within	  a	  week.	  
Closing	  the	  filed	  happened	  more	  than	  once.	  Libya's	  oil	  	  
produc�on	  was	  4.1	  million	  barrels	  per	  day.	  
  AlSharara,	  Oil,	  Protest,	  Pipelines,	  Barrel,	  Protestors,	  
Siege,	  Resume,	  Produc�on,	  Ends	  
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ALDA:	  Evalua�on	  

  10	  par�cipants;	  each	  received	  100	  ar�cles	  and	  
their	  corresponding	  topics	  from	  the	  1000	  
random	  sample	  
  Par�cipants	  asked	  to	  evaluate	  the	  relevance	  
of	  the	  topics	  
  Each	  topic/ar�cle	  pair	  evaluated	  twice,	  then	  
averaged	  
  Count	  the	  frequencies	  of	  each	  ra�ng	  
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ALDA:	  Evalua�on	  Results	  

34	  

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 

300 

0 1 2 3 4 5 6 7 8 9 10 

N
U

M
B

E
R

 O
F 

A
R

TI
C

LE
S

 

SCORES 



35	  

Rating' 0' 1' 2' 3' 4' 5' 6' 7' 8' 9' 10'

Frequencies' 0' 0' 0' 15' 49' 71' 74' 125' 269' 241' 156'

!

ALDA:	  Evalua�on	  Results	  



ALDA	  

  Available	  from:	  
  h�ps://github.com/tarekll/ALDA	  	  
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Summary	  Template’s	  A�ributes	  (English)	  

Arabic	  News	  Ar�cle	  
Template	  

Topics	   Named	  En��es	  

Writer	  

Date	  	  Title	  

Category	  

Person	   Organiza�on	  
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Summary	  Template’s	  A�ributes	  (Arabic)	  
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Template	  Summaries	  Descrip�on	  
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Template	  (Arabic/English)	  
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Overall	  Dataflow	  Diagram	   
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Fusion	  

 	  The	  final	  results	  of	  this	  work	  are	  incorporated	  
into	  one	  of	  the	  collec�ons	  of	  the	  ELISQ	  project	  
that	  has	  been	  indexed	  and	  made	  available	  to	  
search	  through	  LucidWorks	  Fusion	  
 For	  more	  details	  see:	  

– 	  h�p://10.100.121.44:8000	  	  
 	  Choose	  “Arabic	  News	  Ar�cles	  Template	   	  

	  Summaries”	  collec�on	  
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Arabic	  News	  Ar�cle	  Example	  
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Template	  Summaries	  (Arabic	  Example)	  

44	  



Template	  Summaries	  (English	  Example)	  
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Sample	  Results	  Sta�s�cs	   
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Sample	  Results	  Sta�s�cs	   
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Sample	  Results	  Sta�s�cs	   
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Template	  Summaries	  Evalua�on	  
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Template	  Summaries	  Evalua�on	  
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Publica�ons	  
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 	  ICSIC-‐	  Accepted	  for	  publica�on	  
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a	  journal	  planned	  
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Thank	  You!	  
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Building	  a	  Standardized	  Categoriza�on	  
System	  for	  Arabic	  Newspapers	  

 Based	  on	  the	  ideas	  of	  	  
– Topic	  coverage	  	  
– Common	  categories	  

 We	  used	  
– Taxonomy	  graphical	  mapping	  to	  build	  the	  
taxonomy	  	  

 With	  the	  aim	  to:	  
– Enhance	  Arabic	  news	  ar�cle	  classifica�on	  	  
– Improve	  online	  newspaper	  browsing	  
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The	  Standardized	  Categoriza�on	  System	  

 An	  ontology	  librarian	  expert	  and	  5	  na�ve	  Arabic	  speaking	  
volunteers	  have	  helped	  evaluate	  versions	  of	  our	  
categoriza�on	  system.	  	  
 I	  created	  the	  taxonomies	  for	  the	  5	  Qatari	  news	  papers	  and	  
many	  other	  versions	  of	  our	  general	  and	  standardized	  
taxonomy.	  

– Volunteers	  confirmed	  that	  each	  category	  was	  indeed	  
representa�ve	  of	  topics	  in	  news	  ar�cles.	  	  

– The	  librarian	  expert	  	  
 Validated	  and	  approved	  its	  coverage	  
 Validated	  its	  cross-‐referencing	  against	  the	  IPTC	  system.	  	  
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Arabic	  News	  Ar�cles	  Text	  Classifica�on	  
  The	  goal	  of	  a	  root-‐based	  stemmer	  is	  to	  extract	  the	  very	  	  basic	  form	  for	  any	  given	  word.	  

  The	  goal	  of	  a	  light	  stemmer	  is	  to	  find	  the	  canonical	  form	  of	  an	  Arabic	  word	  by	  removing	  prefixes	  and/or	  
suffixes.	  

 ققصصدد= ييددااصصتتققااللاا 
 

 

Word Root 

 )لاقتصا"!

The economic 

 قصد

Meant 

 مقاصد

Purposes 

 قصد

Meant 
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Word Light Stemmer Result 

 'قتصا"!

Economic 

 &قتصا!

Economy 

'لاقتصا!!  

And the economy 

 &قتصا!

Economy 

 



Arabic Text Classification 

 We	  used	  the	  SVM,	  NB,	  and	  RF	  classifiers	  to	  	  
– Judge	  the	  performance	  of	  the	  P-‐Stemmer	  	  
– Compare	  it	  with	  the	  other	  listed	  approaches	  

 10-‐fold	  cross-‐valida�on	  was	  used	  to	  train	  and	  test	  36	  
classifiers	  

– 21	  classifiers	  for	  mul�-‐class	  (3	  classifiers	  with	  7	  
different	  data	  sets)	  

– 15	  classifiers	  for	  binary	  (3	  classifiers	  with	  5	  
different	  categories)	  
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Arabic	  Text	  Classifica�on	  
F1-Measure Values for the Three Classification Techniques with Respect to the Five Categories Training Sets  
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RenA	  Precision	  Results	  
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RenA	  Recall	  Results	  
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RenA	  
RenA 

Dictionary Builder 

ANERCorp 
Inclusion 
Exclusion 

NER Dictionary 

Stopword Removal Chunker Normalizer 

Article 

Entities Extraction 

Results 
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Category	  A�ribute	  Frequency	  	  
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Frequency	  and	  Percentage	  of	  Missing	  
Values	  for	  the	  Summary	  A�ribute	  	  
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Attributes Count Percentage 

Title 1042 0.9% 

Date 0 0.0% 

Writer 3420 2.9% 

Person 5462 4.6% 

Organization 13553 11.4% 

Category 0 0.0% 

Topic 0 0.0% 

 


