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Arabic Stemmers
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Abstract

The main task of the tokenization is to divide the sentences of the text into its constituent units and
remove punctuation marks (dots, commas, etc.). Each unit is a continuous lexical or grammatical
writing chain that is an independent semantic unit. Tokenization occurs at the word level and the
extracted units can be used as input to other components such as stemmer. Stemming is the main step of
several processing tasks such as text mining, information retrieval, and natural language processing .

Arabic stemmers face many challenges, mostly caused by the complex nature of Arabic words and their
different writing styles. To our knowledge, there is no gold stemming dataset, which contains a wide
variety of different possible stemming challenges, so that, stemmers face numerous and different

possible real-world challenges to stem the words. Thus, we find it valuable to develop a dataset for
evaluating the sustainability of stemmers in such a variety of challenging situations. In this paper, we
introduce Noor-Stem, a benchmark dataset with various writing styles for the evaluation of Arabic
stemmers. We use two thousand Arabic words in this dataset. We choose the words from different
sources such as holy Quran as well as the Arabic websites and assign them to two groups of human
experts to determine the correct stem for each word. The first chosen collection of words includes non-
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repetitive words of the Quran according to their morphological structure. This collection, with more
than 16,000 words, is completely by its Quranic usage, labeling only the words stems. The necessity of
morphological analysis in Quranic texts as an example of the index of classical Arabic texts has given
rise to this evaluation. The second word collection includes 10 thousand words from the non-repetitive
words of the text data in general classic Arabic texts. Out of more than 2,600,000 non-repetitive words,
considering that the dataset is going to be gold and each stem must be labeled/ensured by a couple of
experts, 10,000 words are chosen, regarding the comprehensive and unique patterns to fully measure the
length. The variety of patterns can face each stemmer with a serious challenge to demonstrate its
performance in various processes. We evaluate the performance of three Arabic stemmers (Light 10,
NLTK and Tashaphyne) on this dataset. The results show that the F-measure of Tashaphyne is better
than the other stemmers, which re-proves the superiority of this stemmer in this type of problem, as

well.

Keywords: Benchmark Dataset, Stemmer, Noor-Stem, Infixes, Information Retrieval

45 S g)d) (cote Sl L o slacbiats,
e s oopedn |y gl sl gan e o
s e ol o Sbade, ol oS
e 0k OBl e el (oSSl wiile K00 slag )l
55 dw 5 Eife 5 S0 Cowiz g0 b g sl )l
Ll (o8 dlex Ko aen goz g (e w0 yke Sl
ol Sy il b alaz 5 ol Al el £33 90
95,0 ol Gygiws olyel g due Wiz wlal &F
O e 9 (arme 3 wgaie E93e) e 258

[#] S 50

&= sobals, bl -)-)
lpe by 5l lasgeme b0 slacbam,
w2 s LR’Q—‘ o 9 e daldl jo aS ws

Caw yol Bds —V-V-)
digiay (Fp 4 and ol By g9l a5 S5y
2 wikws bl (e o4 and bl S b
VoY o Jle gl S oo B e ol Bl b yme
"o g Wt S plye 4 "I+ 5" 8,5 ks L V]
Lle gl SO w1y Meall" o3ly g SO lgiea
ooy il Sl o "l S s S e s
0 g "wﬁ" o5ly 9,90 40 uioren Jls ol el

2)l0 3929 5 aplive 5l

RLLY &,:lg.?c_ﬁ' —\-\-¥
Olgeas 1y do oly S L oy glocbady, i
acled oS Jbjo wims oo &l 0wl >g >
il S5l Gl 992 2 ee OBls 43S (5 g
Sz a olyse | "ol o5ly (Jlie olgieas s ls cUYs
ol sl 5) "ol Jab b5 o il S

dodio —)

Sl (Slwlome 120,651 S innl 2l Feinl b Y Sbass
4 gy 5 bsiginy 5l ol 59,56 b1,y o83l <5
s Jobae L olF a5 wilbs 5 oo 5L S i SO SO
S8 o)Ll 550 pu «atway L «Wglo «atwl, o>
w5 b e Ok e el Gl oS e
OO e 5l Ogliie sl aS 0ed o ol Kazdoedh
OB5ls Jlie sl el o3ly Lol By, (sline 4 Ay,
5 Cagoled K opaled Colada? & ygala» o
shls witie «p J @ aty, )l Sep &S «S‘NJ.,.&T»
OV edle g (Sb ) diiesd €pla» S s pil
JSst a4 3ly gsluon,yd anlp obass, 5,00l
el Lol e sla s i b dagy | Lol
s s oo oS |, asls ojlasl obad,
Sl (Bly Ba> b (gilwe s slad 1als o e
5 O oo guls Sgmge el I el V] cul o6
e ge SRl G5l semier sln Gl Jlos]
S5 sz AL Uil asle a0
ol )05 cobe gt gamaiib (Jlgw 4 auly g

GP3lon iy Sl )l 5o e ST S (Shasy,

awy slp IY] cail o g e gileasds sl
oS Sy 1y ol el ples Wb obasy, Jsol
(eSSl e 250 aiile L)L 5l g il o Sbads,
PSS I N RSO [ S DN | R UPSRP YO
ol 0 @l slapl; 3l (o o by [T sgn
col ooloo slaly asls 4 glete by cnl L] el
Gy oli 8- Slw] bayl 0,5 5l Sleslgils aS

iy Ogh g0

1 Stemming
2 Root

0% 2l ) 5kl VFeY e



e B obakn) (b))l Gl sbxs 0313 1acgexo S ) A il g3

&

lobads ) 5 aiS oo yumetd DalS o3ly jLlos Sl o>
olgie 4 ol ol mzmo (aeld 4 6 Ll
ez a5 (1,0) "Olgl" 5 (b)) " el slaosly (e
b olgssed 1) aiian () "L 5 (1) "ol el slmoss
55 4 6,500 B 5 2 5l seym b By B3>

OY oila o Gb ) ols s o] 840

S el S amis 3l ealiiwl —V-)-F
lagyl ;o a5 ols 2925 g3l (26 (e @lie 059
o kS amio wile oye f WlS azao L (B
S L o)l 0500 p0 Jlie plgie a4 aigd go allys
e 99 2o Ol 3 &S b y0 w)ls 925 (L) g9
oLl (1) £55 b 8505 51 By eoml b 0,0 929 ]
ady) Wl obady; dgdge el &5 Wigdi oo aldys
B O 350 10 9550 (ren &S Zl Sl ) mo
Sy oy wlie as 90 a5 cul Golo (B G ,>)

.o)lo S9>9 s_é).> u;]

)LoLw 9 é)jL’MQ -y
Ceimed g dlde oy 451)9193 slace (oo ol o
oS o0 70 | ol oSl

Ao (31 3, gbsd —)-Y—1
")53—@L1¢.i..1) oolsdcgorms Slgiis Wlie pl Bos
GErE 5 5 Ber Sl edbassere S (e
sl o o slobads, g)lul oLl ¢l
oobdacgemes (sl laass L ocwleas S
2B 08les 5 o0 8 Eon 0y90 1) e obads,
sdlddegorme 53, 2 1y Ol g meiSo0 2l | Shads,

S o oles!

Ao Ll -V-)-Y

bocwloass bl p) Ojygoa dlas pl 4
GiF )0 ) 9 ge slaoslasserme 5 (pbads; sla s,
1) oleiing edldasgerme (s oS o0 (B ¥
ade) 5l Slegerme ¥ Ao udd oo iy ¥ A5
Lol mbs awlis gl jlxe slagss, Glsisa |y ol
Syge 9wl ) @l O (23w j0 a8 oo (B KuS L
S bl allae 7t 0 wlaledys 5 oo 8 o
ploy o0 0L & g S Az

0% 2ba ) )l VFeY JLe

D s b ofad o) "er" b5 G ) " el
a ey Sl (o D) "en" srad g (Wgdey lsieay
03\9 oo 6LQCJL> 'oLo.':’ "\:‘.l’ ubw) e J> o\)

iy 05 k0 e,

55l &l pands 11—
5 Plel plesl Jo mpe ol )0 Slodwzmn (ls
oS5 50 olly JolS ki 4 jmie a5 00 052y hdS
Erose | Dgdon iz JSal cale 5 ope (B
Slr wadse 03 K00 slagl; 5l i e 0L o
50 byl (alss) " el b ansdS oy o Ui
ol SEle wgy00 I 4 bl (6l o5 alSin o
@ e Jadl aeld ay azgi b g 00,5 sd oS joboay
Giigs sl (anlsm) " Ll L (awls®) "o

5 spde ol ogls 8 e iz Wb e

Ded lo  SBrwds ofly il

oS o Bis 3l Lol plegl -V-1-F
)‘:.(~° LQ;_,\S)} k}.‘d)f).]a))é 05“\" )_>T 9 Jj‘ ds)} d\.\>
5 4325 (Jlie gl ol dales bale ady ) S cSle 4
O (i Gl Toed" efly liicsn, Sl
(b dalys i) olpie @ "ome” 5 ol Bl Wigdoy
(uj—'-L") ..*’L}Hj" JX,,,,, EY) el uS-cHo 03‘9 Q—.’.‘ Jd]l:’)‘b
Sle sl calosly Lol Gy " T e a8 sl
S el S o sliae @ TS oy sl R

Bdo Wgdey lyea |, "O" By olisl 4 Ohasy,

REXPURE ")5" ol g 00,5

oaeli oy syl 11—
iloaola] e o3l 0 & (g il Blyis S
ol aly Jle S aisS o s oolB 0acld
s OBl Sk mer S0 50 Gl Iy bl
Y “_’;-3." Pl By wieoacld poz 0 05 cuslin
L oB3ly ol oSS0 5 wgdioo adlal 555 & "
5 (QBatlss) "o, e s0gd s sl i Wiz
5" )l e lapd 4 (o) Q) b B
Bl b atly o oY slacbasy, s U &6

LSLQW"‘"" B Lol ‘..\.ul.v Cawd ulf)‘j U”‘ L ”C;ln 9 "Q5"

! Diacritics



F LU anaib pace 5l eslinad b V8] oy
el g ez 5 diged ganaib p |) bats, 6
ey ol S s ein w0 OlR
gl (e Bl piie Jole Jels sanaal
Chaty, rmes Zwl e gumailb 5 (Sh
>y o obads, ollee sl gl Sastrawi
oy Alie cpl b o eolaiul e B5lo i
il pb @ g el gl Gl 1 s
e 5 Sy (AMIR) oy cwliicsny, wledb!
c35 Sl Jla 5l LUCENE g Lol L 1, o7 o Slas

DVTass oo aslic

S92 50 s Eols -V-Y

a0 9y 2y 2hade; ln e GlaplSely
RS0 TroF p) Tt el

3940 OYlis 5l CBAS solsacgeme .CBAS 5sls
osldacgoze pl .asloads zlZiul loe sloasliyy, o
5 Sim s anle calies Slegogs 5l alie YY) bt
DAL el (3554

(S whio o gy ols i) LABR oBasls
oby 4 obS aw #Y e+ 5l is Jols LABR acgoze
Goimds, o, O BV 5l gyl 51 SO je aS cul oye
Conlnd gondads 859> 90 40 oolddacgasma (pl ailoads
ol Cenlazs S 15 oolinl 50 sbads, 5 Oolulus]
Jolisl g Jolaie (guippnds Cl> g0 ;0 oolddcgoo
a4 olei oo Wosls pl 4y cwyiws gl el o)y
[Va] 5405 ax>1,0 Goodreads.com el

(o Ml ooloacgomo) ICA ooloacgozxo
e gazs ool 03ls (koo Vo ) Jolis ICA acgome
g ool ol mle I slos s b 5l baasgad
LY T aimo go iy 1) (28 015 5l slo i s
ARL oy SKiwly 350 i osloacgoxo
5 o Ll Jolis eoldacges (pl jo ae sboosls
5 6 a5 LDC lwgs cod isy slaask »
N WSS B b bl s lise b sy
T PNV T S AN R
UTF-8 ,li50S (s oLl ass .aibad iy

Iy scn

@ bgye eabplsl slaiash Loie Gl o
S 1) d9zrge slaoslassane 5l (S5 2o 2hate,
oy wlal b o slobai,; oLl el

SR

S92g0 plads ) gy, —)-Y
PGPS PP NSEOR JCT R TR P9
il 5 e o ganaib o ohady, sl SiSS
cdsld] Wi S O s s wlesls plil lacds
drg> ladyby Clbady, g sl eslatul L 1) ganai b
gl S5 4SS L Light) oY 5 (Khoja)
oY Clasy, a5 Ws,S ol g 00,8 awlie 455,
Bl gilwaigs anaid ool b1y s 5YL cds
Ohey eVl 6% sy IRERYPOL RO I
S5 g bowae (B3l pbate; Gln W
slecw s a4 a5 ool @l oY Slasy,
byl 9 ladiguy 5l phite 5 oddidy iyl
WS oo (Byre |y (FArasa) Lol alie ol .coslaals
Gonady gl (Olaiiy Hlop glageile) SVM i a8
& oily gouuite Jeld Lulp IS oS e eslinul
DNV el gy + ay + sty

b1y obilopoin by SINYT Fainy
aslllas Sy50 o6 Sliwl gonails byl oS 5 @l
Jols (o3l p in cyllsg a5 wisle las ¢ wols I8
el g GB5ls B3> 5 sileley e (phats,
Loads, pasis @lp |y was iy, SO aslas
drg> obady, I allarwg asad SOl eolanl
oy Mg sl el Ghiloy al>re aw amo sl
Ba> Jorao VAl o 9500 S 4 05l 5l e
Labebly 29,5 Vol o ol bodiguy ¢ odigiy
Y A g aiS e anglie Gl o bl Sl
Sl DVF] alis wo5lop oo oniizl Sl piwl ol
o e bl ganail 1) Shads) G SSS
Sl (il wile Al ppn Al oS o
oiliS ol o 5 pliade, ST 5 il o5l
bSass alpl Vol caegy adlhs coslons
anx Wb alaShy glil » 1) Y gbas,
alllae e slewl sanails ol TF - IDF 4 7155
S e

4 Supervised Classifier
5 Sentiment Polarity

1 Sequential Minimal Optimization
2 Stop words
3 Bag-of-words

0% 2l ) 5kl VFeY e



e B obakn) (b))l Gl sbxs 0313 1acgexo S ) A il g3

oSl g9 (1~ Jguz)
(Table-1). The variety of patterns

9, gl
\ osls J5° 5l 3l JBolai adlge S
sobae 4 wiloads HIST )Ll eS b (g5l a5 ST
v ools ;55 GB3le) LSS o8 OBl o lacbiasy, (o)
(Wl oals yalls JL O 51 o den Lo
v | rle et ol 6% Bl AT e b 2o slape
o | ele e ol 6% 0l Sl a5 o b 2o sloged
o 5 (250 ol & platsl &S ole slag]
4 Gl s 3T S > a8 S5y n s 551
gl hoete (Baimns bawg &5 (oye 28 @l slaolly
Y Byyro Hlw 0diuygi Jawgs a5 b LW wle il 00l
Cewloads 4Bl (5 lail s
ol syes b oS S8 (85l ol s ykiy slacll
A USs a5 «dll cuipr o) ates Sglite SedS
(ol €l Ly o] S
g | P bl e R b 2 5 S5
LSLg» 5 €ole puod g € pal? KOl wile
T R R RO L REE L e
Cewloads Jloswl
N €« L« Ll lawg B> a5 8> ¥ oasy, L SIS,
(B! Jrzo)
R R N e
(a8 Jose) ol
I R R e
(o Jizo) ol
" L"s" ady, By g0 JBlas a5 3> dw ady, b SIS
(i) i) el " 6"
" w2 LS 0 GlSe S g0 b (B T oady, b SBl
(Gelas 5 5519)
V| Gaage OB3l9) " Sy JBla b (2> ¥ as, L Sl
\Y (=hy OB5le) wyls adg; B a5l iw a5 SB5lg
R Sy aan <P L «b S s Jslas a5 S5
sl € Lol Lyl
jq | e LT LT S il s )
Ails € ol
‘. Jols LT ay ) a5« L «o» o PBlas sl IS5l
Al «o» 5 «g»
" S L L« L« L «S» L« Wity L',Qlfj‘s
Sybio Sy onl ol Lyl
vy L« b« L €« Canpd 3l aigien g0 b 55lg
555505 T 31 S0 gt ol o ay, o5 €0 b €
v «» L« L« L« | «o» L «» Sigug L_g;lf;ls
e By, ol Jolds oyl azg o «b |y
«g» L € b« L € o pd 3l Wy 90 b 554
YY S5 Z‘:"“J"L"’ LQO" W)J«I» le.«f*» L € li«o» L
S5dse Ll
YO Cowlab gy 1o €80 Lyl 51 8> a5 S8y
\ig Caldy T 3T B, g0 a5 SISl

0% 2ba ) )l VFeY JLe

<

=598 (OIS (B 20 -
il ewlidccy,; Judos udle o 0 Sloe (o)
Cowl Hlre odlsdcgomme o b ol anslic g (5,5 0;lul
AliSee sbvaie; jo eolaiul 850 851y glgl Jolss oS
S laoslsacgerme o oy p 4z b Cunl (ole
Sl elidesn,; slagidly 5l (LS glgl Jols 35290
ooldasgezme So (B nlply s bobasy,
Sy e Jlzl slo iy Jols sz las
ol dieds)l

Mgy oS s sba bobas,,

il g w8 byl ) Bl e Glacbasy,
50 oo lis  sel> eoldacgese iz (59, 2 ), Loyl
zeog 1y oolvacgeme ol LSl laml (s ol
oS o0 5Ll (T (bl (Sl Shg 4 s § o o0
odlsdcgerme (nl 15 (2 ojly )8 90 5l (on )i obar Lo
ool 5 meS oo Dbl (e (il sloell 5 w8
o] B o oo gl )| Sl laascis 5log,5 g0 4y |
s ) l) c‘)“j R o

J.AL.) L)lf)b )l oMu.:L?o.:‘ A€ gono M
by il 4 a2 b 13 65 2 (Bl
wily Jmo03ls 5l i b dcgeme (pl el o]
il 5 5 el 5] 18 8,05 L e S sy

i aPls Glges Glarear T8 gt jo awlidesu,

Cygpe WS (o0 Gy | Bl
ol 1 byl ol lael (e ST Heke
Lawlosls
OB3ls 51 esly Ll Ve Julds pgo 55l5 degone
sl e S5 gie 45 e sloools 6,5 ué
alo) ) (&S5 pf osly VP e Sl iy (e
(35 e | (635 iz pp paadin Wiz Lawgi Wl
Spapamie o ol Glagl 4 azg L oolly e 0o
L1y phass) ;o Slgoe bgSl g9 wad oo Sl
sleauly ol o] o Slee b oS axlge o> A |E
Gl pul 5l diges iz laieds ams lad calise
led Bi> S pex slapel 4 Glgiee P
Gty Gt gloasus 5 Jiae g aslas B3
gl ol Jols (V) Jgoz 0,5 o)Ll g 02,8 1,8
e pd ooy ST L SG e sl el
Cowloads L Sid s osloacgoze jo (Solas



5 055 ko Jlog 1y 0053y bl (el s,
Sy Lo S5l ool b1y (69955 (e
9 G ‘gs'l-“‘-““) Al C}-‘“—w sl <5-5)-‘

LYyl ass o b,

Yo—co¥ -F-)-¥
—al ) ety N Y ol sl Sy 5l (S
[ bdgin Hlae 4 Cbel g SO 5l a5 cl Sla
Gl | gl 1o K05 G 3l g Nigd o Sl Laoigun
aisle gladisgin Vo oY aisd soi colaiul laady,

bl sl —F-Y
solawl (¥ aoles) TOl doeis 5 (V dolae) T Jlg31)3

IVE] oS oo
o correct \
Precision = - Q)]
correct + incorrect
correct
Recall = ™
correct + no — stem
2 * Precision * Rrecall )
F — measure =

Precision + Recall

incorrect czo sloaiy, slass correct o1 s a5
slass, slaxs no-stem aML; slais, sl

loass osls aseis Oliady ) dwsas a5 el o

Cxy g g b -0
- by eoldacgase (g5, p 1) alide COliaiy, 4w b
) «_JB‘A} 59 o..)......a;é ‘_;L:au..uLo)—l C"L"’ (NLTK
d‘ :QM st.uJu,.A o..mLM.A 45)9]90[.@ AJ‘OM U’“")‘)f
aiges 500 4 S (5 loline (65 0 (il Clhads,
Cawd 4y 83 (pl Canlaus ;0 OF padl Gl doxiw o)ls
plo j0 obads, ol o8ke 5l 505 Sl ouel
slaosly by cons )] s el ool slaac gome

49 oolodc oo aziliz tiuwl o5 oolodcsaze 4o Llgds

Yy LT gy ity 40 g ol € T BT Gy a5 LS
(rsiie (E3l9) 3,05 052 €97 5 €92

YA € L€ L« b« digug b o551y
va 5 aiilai 0gzg Ll ady ) 0« L« L «o» a5 IS5l
Wiloads SIS Lo o LY. 5l S

y asile ol Jotzme iy g0 5l s o)l gl a5 SIS5l
€OHgaP g €,S»

o | S b S e e e S5 L IS5
Siloads slgaiin wliasl

vy Py peSe ez 00ld )3 39250 S5l 51 (S a5 SB
Ces S 2o 15 lo 095 9,0

pp | 3 S sleesls 53 vemae (BT Sl S o5 ST
«L;;)» asle fai)ls 395 (49,0 j0 1) juSe pax

- lysrlbl Gk 5D il ess pbaty, & S5l
Sg oo axlge CunSi b Clél (B0

25 Dypeds 09,5 90 Lansdd (9,5 oy 3l om
Camloaud &9

I ke oBols bl sl Sy (V) Joux
A3 aslid cwldcsn ) o S oo

w5 Bl Hll (V- Jguz)
(Table-2).the statistics of the Noor-stem dataset

b el slass Silse
b ool Sl | B gebolaws | J?b o
gy (Sy>) HB73ly
oy Yy AV P

1 Elongation
2 Precision

3 Recall

4 F-Measure

Waslodls (5,91 gaz o3ls VATV goaze o coplpls
og)S oy (Soliin sloglad sl ks o3l VF a5 Jl> o
oolodcgome 5l glaie glad L 5l ol o
oolsacgozs laie 4y onile S E5ly g Wgh o BA>

g oo Slgaiin o5l YWY Ll jLse

S sl g oo gl yig,-¥

=153

Slasls 5 L slaghy, By @ i (nl o
p.;)\o).'b_a )L¢M Qlfo\o 89y 2 odeslatul LS’L'))‘

S sy gig, —F-)
ul:o.:‘ \) oo ass L 6L¢bubw) )l 6‘4-“'9"*7.“ Lo
MSGA oalau Lbuj )‘ 09} MLQ_Q 0 9 oo;
aolol jo awslie cpl j0 oud eolaiwl slacbass,

lode]

e G— P~

0% 2l ) 5kl VFeY e



e B obakn) (b))l Gl sbxs 0313 1acgexo S ) A il g3

S S Ao - F
b Jod G5l gl b il gl sl anld sbass,
A e sl bl (Fr el S
A Fodazs (6,508 b e 4 Cas wlibes,
ooldasgazs S lyisa |y Hgi-olady ;) o allis cpl )
b oS o0 (S (20 Ghads, slaghsy) slp b
NLTK 5 Ve oY il e olbady, aw o Slee

CUL..» p....S‘SA ML‘LA ).i.n.\g.u la oo‘odsﬁ.o..?m u.)‘ S99y ‘)
plo b awlie jo padl Bl don (55 0 odums ylid

7-Refrenca &l -V

SGYV OO UNE. SN VOWRPSN.] Y NSVOC P PV |
Gh9e e Ol gl ackil aielss 5ise

aoao OF ) 0,90 (Dl pyle 5 coian

[1] N. Y. Habash, “Introduction to Arabic natural
language processing,” Synth. Lect. Hum.
Lang. Technol., vol. 3, no. 1, pp. 1-187, 2010.

[2] H. Alshalabi, S. Tiun, N. Omar, F. N. AL-
Aswadi, and K. A. Alezabi, “Arabic light-
based stemmer using new rules,” J. King Saud
Univ. Inf. Sci., 2021.

[3] D. H. Abd, W. Khan, K. A. Thamer, and A. J.
Hussain, “Arabic Light Stemmer Based on
ISRI Stemmer,” in International Conference
on Intelligent Computing, 2021, pp. 32—-45.

[4] M. N. Al-Kabi, S. A. Kazakzeh, B. M. A. Ata, S.
A. Al-Rababah, and 1. M. Alsmadi, “A novel
root based Arabic stemmer,” J. King Saud
Univ. Inf. Sci., vol. 27, no. 2, pp. 94-103,
2015.

[5] S. Levin, “Toward Proto-Nostratic: A new
approach to the comparison of Proto-Indo-
European and Proto-Afroasiatic. By Allan R.
Bombhard,” Diachronica, vol. 2, no. 1, pp. 97—
104, 1985.

[6] R. Mohammed, “New Arabic stemming based
on Arabic patterns,” Iraqi J. Sci., vol. 57, no.
3C, pp. 2324-2330, 2016.

[7] L. S. Larkey, L. Ballesteros, and M. E. Connell,
“Light stemming for Arabic information
retrieval,” in Arabic computational
morphology, Springer, 2007, pp. 221-243.

[8] Y. Jaafar, D. Namly, K. Bouzoubaa, and A.
Yousfi, “Enhancing Arabic stemming process
using resources and benchmarking tools,” J.
King Saud Univ. Inf. Sci., vol. 29, no. 2, pp.
164-170, 2017.

[91 R. Mamoun and M. Ahmed, “Arabic text

stemming: Comparative analysis,” in 2016

Conference  of Basic  Sciences and

Engineering Studies (SGCAC), 2016, pp. 88—

93.

0% 2ba ) )l VFeY JLe

w3 (MSA) 00 5 jluilinl Ly slaosly Jolis
cds Yol e ol o M cwlCA) Sedls
595 Saliyd i Clod (595 29 Ve oY inle]
il sl aslss, 5l Alie ! e Canlesgy il
e Syl e slaosly Jels lais a5 e
Jsoz o allie ol ls S e sslizul ool (MSA)

esloanlie LB (V)

& sbobads ;o Slos s lio. (Y- Jguz)
[vo] atis o

(Table-3). Comparison of the performance of Arabic
in other articles stemmers

bobads, cds PSS JE R T PO
P- stemmer 0.90 0.94 0.92
oS 0.78 0.80 0.79
Ve ooy 0.83 0.83 0.82

g Canlns jo Cdue s 55l 9929 T Jdo
355 59y) wmarac Lal LT 4l 4s asle SLelS M
Sewd ool 5l (98 lao b (5 Jlrladl 5 (o5 oolal]

e sobads ) o Slos duglio.(F- Jgu)
(Table-4).Comparison of the performance
of Arabic stemmers

bobady, | <ds Syl | Gl
bl 0.45 0.63 0.524
Vo ooy 0.37 0.57 0.448
NLTK 0.26 0.41 0.256

L vl mls wsl cws o mls Jb ol b
2 0,8les 0)50 ;0 (IS o SO @l gl i Sl
|y ol Gty (29,5 5l Slaiges () Joi> cobass,

REX PR

aB3lg 3l B p sl bobads ) o29,5.(0-Jgu=)
29— Sbals ) dige

(Table-5).the output of the stemmers for some
of Noor-Stem sample words

o319 ol | Vecqy | NLTK
[P9Y Lo Lo Lo
olaeal Ol b olass
AR alhle (§9 AR
alol alo Jol alo
g By g g
ro2 > Byl r
ol o o ol
o] O las O%




[23] M. I. Eldesouki, W. Arafa, and K. Darwish,
“Stemming techniques of Arabic language:
Comparative study from the information
retrieval perspective,” Egypt. Comput. J., vol.
36, no. 1, pp. 3049, 20009.

[24] F. N. Al-Aswadi, H. Y. Chan, and K. H. Gan,
“Automatic ontology construction from text: a
review from shallow to deep learning trend,”
Artif. Intell. Rev., vol. 53, no. 6, pp. 3901-
3928, 2020.

[25] T. Kanan, O. Sadaga, A. Almhirat, and E.
Kanan, “Arabic  light stemming: A
comparative study between p-stemmer, khoja
stemmer, and light10 stemmer,” in 2019 Sixth
International Conference on Social Networks
Analysis, Management and  Security
(SNAMS), 2019, pp. 511-515.

[26] M. Naili, A. H. Chaibi, and H. H. Ben
Ghezala, “Comparative study of Arabic
stemming algorithms for topic identification,”
Procedia Comput. Sci., vol. 159, pp. 794-802,
2019.

Sy el )5 S e slgasd! J5)
Iy ad,l Shae g Gle Hlad oKails

"? 6‘
.
- Aldy ;0 S el Srie oBiils
Jl} )b &9 .d; C,élg‘)é ).:Wlf
Shge 4, SIS gemadls Hol>

6b°}9'> RO Q‘ﬁ‘ Coio g plc oXKisls Egean

el gl ) B3l plal (aag

5wl @jle Glasl dabLl, glas
azal.alamery2@gmail.com

) 095 5188 (Mo ol 3942
ol psle 5 (qwaige oSl |
2,5 2l s 1S el Rt oSl
cuSlasle  slwl }@b J[_., IS 5‘

5 ple olRals Foals (owaige

5 59l ools imgh 05,5 90 Culas 5 Cawl ol Crio

Ry sleoje )l snge n 1) laibly slasl

el Gl Bl 5 sl e Ll

5l sl OHle it Al Sl
b_minaei@iust.ac.ir

5 pde oBils Iy swliss IS o Lol gl plovosxo
5 pole wxly 51wl olid)l5 5 olpl Cee
2369 0,5 S8l S JaslS pwaige 4D o Oliies
$as 5 (Fehae Shep IS el ol b
ol Jlasmoles asly o] olfasls ode cin

[10] R. A. Sameer, “Modified light stemming
algorithm for Arabic language,” Iraqi J. Sci.,
vol. 57, no. 1B, pp. 507-513, 2016.

[11] A. Abdelali, K. Darwish, N. Durrani, and H.
Mubarak, “Farasa: A fast and furious
segmenter for arabic,” in Proceedings of the
2016 conference of the North American
chapter of the association for computational
linguistics: Demonstrations, 2016, pp. 11-16.

[12] A. Ayedh, G. Tan, K. Alwesabi, and H. Rajeh,
“The effect of preprocessing on arabic
document categorization,” Algorithms, vol. 9,
no. 2, p. 27, 2016.

[13] M. Mustafa, A. S. Eldeen, S. Bani-Ahmad, and
A. O. Elfaki, “A comparative survey on arabic
stemming: approaches and challenges,” Intell.
Inf. Manag., vol. 9, no. 02, p. 39, 2017.

[14] Y. A. Alhaj, J. Xiang, D. Zhao, M. A. A. Al-
Qaness, M. Abd Elaziz, and A. Dahou, “A
Study of the Effects of Stemming Strategies
on Arabic Document Classification,” IEEE
Access, vol. 7, pp. 32664-32671, 2019, doi:
10.1109/ACCESS.2019.2903331.

[15] Y. AL AI[1] Y. A. Alhaj, M. A. A. Al-ganess, A.
Dahou, M. Abd Elaziz, D. Zhao, and J. Xiang,
“Effects of Light Stemming on Feature
Extraction and Selection for Arabic
Documents Classification,” in Studies in
Computational  Intelligence, vol. 874,
Springer, 2020, M. A. A. Al-ganess, A. Dahou,
M. Abd Elaziz, D. Zhao, and J. Xiang,
“Effects of Light Stemming on Feature
Extraction and  Selection for Arabic
Documents Classification,” in Studies in
Computational  Intelligence, vol. 874,
Springer, 2020, pp. 59-79.

[16] F. S. Utomo, N. Suryana, and M. S. Azmi,
“Stemming Impact Analysis On Indonesian
Quran  Translation And  Their  Tafsir
Classification For Ontology Instances,” IIUM
Eng. J., vol. 21, no. 1, pp. 33-50, 2020.

[17] A. Alnaied, M. Elbendak, and A. Bulbul, “An
intelligent use of stemmer and morphology
analysis for Arabic information retrieval,”
Egypt. Informatics J., 2020.

[18] M. El-Defrawy, Y. El-Sonbaty, and N. A.
Belal, “Cbas: Context based arabic stemmer,”
arXiv Prepr. arXiv1611.00027, 2015.

[19] M. Nabil, M. Aly, and A. Atiya, “Labr: A large
scale arabic sentiment analysis benchmark,”
arXiv Prepr. arXiv1411.6718, 2014.

[20] “Building an International Corpus of Arabic
(ICA): progress of compilation stage,” in 7th
international ~ conference on  language
engineering, Cairo, Egypt, 2007, pp. 5-6.

[21] M. Diab, N. Habash, O. Rambow, and R. Roth,
“LDC Arabic treebanks and associated
corpora: Data divisions manual,” arXiv Prepr.
arxiv1309.5652, 2013.

[22] R. M. Sallam, H. M. Mousa, and M. Hussein,
“Improving Arabic text categorization using
normalization and stemming techniques,” Int.
J. Comput. Appl, vol. 135, no. 2, pp. 38-43,
2016.

0% 2l ) 5kl VFeY e


mailto:azal.alamery2@gmail.com
mailto:b_minaei@iust.ac.ir

&
g
5
2
i
X
E
3
3
i
].
k|
Y
4
b

I

el ) o)l VFY JLle

9 b 0Ly 51 p (63 aBle 0550 i3 (slaoe>

w‘ nglsoé‘»)

5l el O ke Glaol &abLI, olas
me.shenasa@iau-tnb.ac.ir

oje>  ASgel iils  (Gbw  cams
1) 295 51,55 S ya0 g 03gr o8 duele
Sy lr g g aB and;
Sholiw! yol> Jl jo gy Cawlos S
g oliile S (55l, oKiils 5gd> 04,5
%5y b el psle g o b S,
el (5 dieion (slas yolid 3 (saieo
Sl el Ol plaal &b, e
Hsoryani@gmail.com

| AN

h §
.

Dl o s e g
W) S 0ley Sy 33T 4y (3990

5 ol olKals Sl egian ige

‘Mh S e fuized (69 A Glpl Cass
S 0> egman ge lpSs

A o8asls 1 a1 Sy sl lg e oKisls
iyl Gaio olRadls Sl bl S e 5 i
Sy ol Jlo 50 (69 0,5 351 Foals ad; o
5 ple olRadls s ilsn olRaslesl ctwgly 098
sl el Crio

) el Ojlee el &L, Slis


mailto:me.shenasa@iau-tnb.ac.ir




	Blank Page

