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Abstract

Recently, the importance of Natural Language Processing (NLP)
applications has increased, especially those that use the statistical
approach. The Hidden Markov Model (HMM) is one of the most used
applications of machine learning models; it is a probabilistic model that
predicts the future state based on the current state, not the past; therefore,
it is useful in knowing the change in linguistic models before and after a
certain historical period. Every year, we can publish lists of new words
and linguistic expressions, and it is also used in text classification,
machine translation, and sentiment analysis.

However, statistical processing of language will not be done without
building a linguistic repertoire, which we hope our Arab national
institutions will unite to accomplish.
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Tools for Corpus Linguistics
Ahopefully comprehensive list of currently 283 tools used in corpus compilation and analysis.
This list is kept up fo date by its users. Hence, please feel free to contribute by suggesting new fools.

You can also make suggestions, e.g., corrections, regarding individual tools by elicking the = symbol. As this is a non-
commercial side (side, side) project, checking and incorporating updates usually takes some time.

Suggesta Tool

Top 25 Tags

There is also a comprehensive list of all tags in the database.

Tools

Tool Description Tags Platforms Pricing
Free (with

@nnotate Semi-automatic annotation of corpus data annotation Solaris, Linux licence
agreement)
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import numpy as np

English: 63 speakers, -36.20% increase

historical_data = np.array([[268], [119], [%9]])

rates_of change = (historical data[1:] / historical data[:-1]) - 1

) e dagie

average_change rate = np.mean(rates_of change + 1, axis=0)

num_languages = len(average_change rate)
transition_matrix = np.zeros((num_languages, num_languages))

for 1 in range(num_languages):
transition_matrix[i, i] = average_change_rate[i]

languages 2023 = historical data[-1]
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import numpy as np

English: 1 speakers, -61.67% increase

202

# 2023 ) 2020 (- g oo Clall 5y

historical_data = np.array <[[3a] 151,131

rates_of _change = (historical_data[1:] / historical_data[:-1]) - 1

average_change_rate = np.mean(rates_of_change + 1, axis=0)
num_languages = len(average_change_rate)
transition_matrix = np.zeros((num_languages, num_languages))

e(num_languages):
transition_matrix[i, i] = average_change_rate[i]

languages_2023 = historical_data[-1]
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historical_data = np.array([[28],[7],[2]])
# oad el K sedll G Cla

rates_of_change = (historical_data[1:] / historical_data[:-1]) - 1
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average_change_rate = np.mean(rates_of_change + 1, axis=8)

num_languages = len(average_change_rate)
transition_matrix = np.zeros((num_languages, num_languages))
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for i in range(num_languages):
transition_matrix[i, i] = average_change_rate[i]
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import numpy as np

English: 84 speakers, -40.18% increase

#2023 ) 2020 Jo i) Ja b SRl 4350 cld s
historical_data = np.array([[407],[205],[142]])

# O g A 09 ) Y Gl

rates_of_change = (historical_data[1:] / historical_data[:-1]) - 1

#oad SV bugie Gl

average_change_rate = np.nean(rates_of_change + 1, axis=8)

# ol O g o 3l Nl dighas JS5
num_languages = len(average_change_rate)
transition_matrix = np.zeros((num_languages, num_languages))
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for i in range(num_languages):
transition_matrix[i, i] = average_change_rate[i]
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languages_2023 = historical_data[-1]
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import numpy as np

English: 106 speakers, -35.82% increase

2020 o ok

historical data = np.array([[397], [220], [164]])

rates_of_change = (historical_data[1:] / historical_data[:-1]) - 1

average_change_rate = np.mean(rates_of_change + 1, axis=0)

# ) SV daugie o il O @l digha JE
num_languages = len(average_change_rate)
transition_matrix = np.zeros((num_languages, num_languages))

# (hge zisad) L alal dll C¥aee o 18 ad3 A K S Y p Bgian ole
for i in range(num_languages):
transition_matrix[i, i] = average_change_rate[i]
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Languages_2623 = historécal detal-1]

b Ll (goalll alaanl) ) Gelad) B agan Y dnbud) ) o3
Aalad) slaall 8 Ayad) ARl plasinl) aalii GuSan Laily saiSlly alall 33, )
Al e saas Sl gl o2 Spalaall

O gLy dped) Lsalll palaal) aam of Ll (o 1934485 o L Jgd
§ oo lilaal) oSy daaylly usalall s o adied daje Ligal 58

O A paad 18 ) ol o ol dianal 3 @l (6)5 o s
ggal) dagig daghiia ) 2 lias Jagd Wily Gilaadnl) cadlia) e lajaleS

£A

——
| S—



a¥ .y i( — s - sls)  Qomadlly G asal) Glbayw ddaa

aailal)

b b ) Aul) clags

Ll i) saly (e aelud ddee dle Jola e Siadll 5yg5m L)
el A dalleall Ll L) 8 ymell LSlgeg A el
el

aled) Ly 8 Ladlg dsalll aplell 3 Candl i of oS0 Y LY
A ol aaldl Jliely dusad 580 e alae¥ (g il
Loy mall daal) cilga galls o il (o A iSIY) dugalll jila0)
Ayl el L) aali b dges (e dale o

) ohsl gl 8 b el Aal) Gl e cpadldl e LT
Al (ol el o e o el ARLLY e daadluy) Jsally
spualaal) dall ddlany) cliankally Sl culadly 4)badll

ATV 8 Gans ) Al latl) deadl wped) Bl e AN L
el Lealee A 5asage 2 A5 ¢ pualeall (o2l

Lgalll ppaailly LK Q38 i Aggn Wiay Jaacaill 130 P& 0 .0
Al b e Al saaal)

e laall idaty pail) didatg A1 Laa il 8 Gl e sl 1

O A Aol (Y1 Jalis Ay ) dojal) Ll A0V Aalledl Cangs LY
caalgll Jeall @l ol paend DA

colin el il (lgy bl Hoad Ayl ARl s DA e LA
Lo i a8 e Candl sy (531 o I Jlad) (alllal) 4 (xS
ikl e ey aay ad) Lagml Lebyn dape LS (e alic 8
Ay iy Vs cleleads mlall el Lajgias diye LelaSh e gngall
el Clessse WL dygal 52 Y)

€9

—
| —



b pgly) S i (A dugi) Aalpd) Al Byily cisSla gisal

raalpally yalaal)
Lxalall ¢l Olad Byualaall Ayl (8 didg amae ¢ Shalad) aaalyn)
Yoo JgY
gl Jlail) o a2 1 3iad ¢ pallad) ¢ Glae @idll ol (i o
Yoy ¢ dealall dadal) ¢ syalal ¢ lSU Aalall A jend)
 Gatad (alSaY) sl b ALY s 2aal o e & PR
Yoo¥ L csaaall WY o ¢ SLE a2 aeal
Eolat Graen 23 1 30nT cdalad) BUY) (3 50l 5t anae ¢ yatt el
AY Y AV EYY Al dadall (syall cdiegall 3l (Sl
¢ palal ¢ sl Alle canSl LAl BUY o susall aaadll ¢ jae jlida daal
AY ¥ V) ekl
Al Laalall (yalal (€l alle cuaal) anaall delica ¢ jac Hlida deal
Yoo
(i€l alle ¢ el Caiall July (goalll Clgaall anna ¢ yae lida daal
YA o Y1 Al s lal
Laalall palal (il Alle (Byaabaall upal) Lall) anes ¢ yae HliSa 2l
YA o I
Laals ¢l pe dapddll CasSle = 3lad anad S ke ¢l Cilaa)
XYY (LK
sn ol tlanst A Laailly pulal) Lalll ale 8 dadke ciis dils
AT YY) Al ¢ ame chansill cagill S5al ¢ S
3all ¢ Sl ge alda tdanyi cdogalll JAAY ale cain aldn ailea
AV VT ¢ oY) Anidall ¢ yemn cdansill il
ld) Zaglal) ¢ 3R el 1 cigail) Gulaal (Capia gl
e Aas caaldl) uanll cilllaieg dpell Al Qe caradl deal dgana
(V) 2l ((AY) Aaall YV Y ((3ed cAuyall 22l
tolsins Qe (Y0 YY 5315 VTV ¢ pama celyisll (alaa LAl AT sy S5
ccibale Wl Rl Goplaal 38l lamly daelaaY) dalagll

)

Y
AY

AN¢

—
| —



aY e Yi(J,\.AS,w —wi—*\&e) O gusadlly Gl sl Glbayw ddaa

alll — Gl Lgiling dugalll A3 Liags SIS ¢ S uuge plia =)0
Xoed

16- Suleiman, Dima, Awajan,Arafat, Al Etaiwi, Wael, ” The Use
of Hidden Markov Model in Natural ARABIC Language
Processing: a survey”, published by Elsevier B.V., 2017.

17- A. F. Algjmi, E. M. Suad and M. H. Abdalla, "Hidden Markov
Model Based Arabic Morphological Analyzer",
Communication and Electronics Department, Faculty of
Engineering, Helwan University, Egypt, 2011.

o)

—
| —



