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Parts of Speech



Today's Lecture

- Continue with Parts of Speech
- Arabic Parts of Speech



Parts of Speech

Start with eight basic categories

Noun ¢! - adjective 4da
Verb Jx - adverb <k
preposition > <~ . Article 3\
Pronoun e - Conjunction <)~

alac
These categories are based on morphological

and distributional properties (not semantics)
Some cases are easy, others are not



Parts of Speech

- Closed classes
Prepositions: on, under, over, near, by, at, from, to, with, etc.
Determiners: a, an, the, etc.
Pronouns: she, who, I, others, etc.
Conjunctions: and, but, or, as, if, when, etc.
Auxiliary verbs: can, may, should, are, etc.
Particles: up, down, on, off, in, out, at, by, etc.

- Open classes:
Nouns:
Verbs:
Adjectives:
Adverbs:



Sets of Parts of Speech:
Tagsets

- There are various standard tagsets to choose from;
some have a lot more tags than others

- The choice of tagset 1s based on the application

- Accurate tagging can be done with even large
tagsets



Some of the known Tagsets (English)

- Brown corpus: 87 tags

- Penn Treebank: 45 tags

- Lancaster UCREL C5: 61 tags
- Lancaster C7: 145 tags
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Some of Penn Treebank tags

noun
Droper noun
determiner
preposition

verb

comparative

superlative or plural

possessive

adjective

coord conj
cardinal number
personal pronoun

adverb

'Y
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Verb 1nflection tags

VBP
VB

base present
infinitive

past

present participle

past participle
present 3sg

modal

take
take
took
taking
taken
takes

can, would

'Y



The entire Penn Treebank tagset

Description Example Tag Description Example

Coordin. Conjunction and, but, or SYM Symbol +.%. &
Cardinal number one, two, three | TO  “to” o
Determiner a, the UH Interjection ah, oops
Existential ‘there”  there VB Verb, base form eat
Foreign word mea culpa VBD Verb, past tense are
IN Preposition/sub-conj of; in, by VBG Verb, gerund eating
A Adjective vellow VBN Verb, past participle eaten
JJR Adj.. comparative bigger VBP Verb, non-3sg pres eat
JIS  Adj.. superlative wildest VBZ Verb, 3sg pres eqts
LS List item marker 1, 2, One WDT Wh-determiner which, that
MD  Modal can, should WP Wh-pronoun what, who
NN  Noun, sing. or mass [lama WP$ Possessive wh- whose
NNS Noun, plural llamas WRB Wh-adverb how, where
NNP  Proper noun, singular IBM S Dollar sign 5
NNPS Proper noun, plural ~ Carolinas 7 Pound sign 7+
PDT Predeterminer all, both “ Left quote (* or*)
POS Possessive ending ) ” Right quote ("or™)
Personal pronoun I, yvou, he ( Left parenthesis (LG <
PP$  Possessive pronoun  Vour, one’s ) Right parenthesis  ( ].). }. >)
Adverb quickly, never | . Comma

Adverb, comparative faster : Sentence-final punc (. ! ?)
Adverb, superlative  fastest : Mid-sentence punc (: ;... — =)
Particle up, off
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Tog [ Deseription | Fxample

' refle: Srofoun itself, ourselves
)S | possessive wor
- the preposition of

preposition (| t of)
punctuation — left bracket
punctuation — general mark
punctuation — quotation mark
punctuation — right bracket
infinitive marker fo

unclassified items (not English)

be (except infinitive)
was, were
being

infinitive of be
past participle of be
-5 form of be
i pt infinitive)

pt infinitive)

infinitive of have
past participle of have
-s form of
modal auxiliary verb
{ cal verb (except infin.)
of lexical verb
lexical verb
infinitive of lexical verb
past participle form of lex
-5 form of lexical verb
the negative not or n't
R 0 alphabetical symbol




Tagging

- Part of speech tagging 1s the process of assigning
parts of speech to each word 1n a sentence...
Assume we have

- A tagset

- A dictionary that gives you the possible set of tags for
each entry

- A text to be tagged
- A reason?



POS Tagging: Definition

- The process of assigning a part-of-speech or
lexical class marker to each word 1n a corpus:




Tag Ambiguity (updated)

87-tagset 45-tagset
Unambiguous (1 tag) | 44,019 38,857
Ambiguous (2-7 tags) | 5,490 8,844
2 tags 4,967 6,731
3 tags 411 1621
4 tags 91 357
5 tags 17 90
6 tags 2 (well, beat) |32
7 tags 2 (still, down) | 6 (well, set, round, open, fit, down)
8 tags 4 (s, half, back, a)
9 tags 3 (that, more, in)

- Most words are unambiguous

> Many of the most common English words are ambiguous




Tagging: Three Methods

- Rules
- Probabilities (Stochastic)

- Transtformation-Based: Sort of both

)4



Rule-based Tagging

- Use dictionary (lexicon) to assign each word a list of
potential POS

- Use large lists of hand-written disambiguation rules to
1dentify a single POS for each word.

- Example of rules: NP = Det (Adj*) N

- For example: the clever student



\

Probabilities: Tagging with lexical frequencies

Sami 1s expected to race tomorrow.
Sami/NNP 1s/VBZ expected/ VBN to/TO /VB tomorrow/NN
People continue to inquire the reason for the race for outer space.

People/NNS continue/VBP to/TO inquire/VB the/DT reason/NN
for/IN the/DT /NN for/IN outer/JJ space/NN

Problem: assign a tag to given its lexical frequency
Solution: we choose the tag that has the greater

Actual estimate from the Switchboard corpus:
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Transtormation-based: The Brill Tagger

- An example of Transformation-based Learning
- Very popular (freely available, works fairly well)

- A SUPERVISED method: requires a tagged
COrpus

- Basic 1dea: do a quick job first (using frequency),
then revise 1t using contextual rules
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An example

- Examples:
It 1s expected to tomorrow.
The for outer space.

- Tagging algorithm:

1. Tag all uses of “race” as NN (most likely tag in the Brown

corpus)
It 1s expected to tomorrow
the for outer space

2. Use a transformation rule to replace the tag NN with VB for all
uses of “race” preceded by the tag TO:
It 1s expected to tomorrow
the for outer space



Stochastic (Probabilities)

Simple approach
- Disambiguate words based on the probability that a word occurs
with a particular tag
- N-gram approach

- The best tag for given words 1s determined by the probability
that 1t occurs with the n previous tags

Viterb1 Algorithm

- Trim the search for the most probable tag using the best N
Maximum Likelihood Estimates (N 1s the number of tags of the
following word)

Hidden Markov Model combines the above two

approaches
N ve N\



Viterbi Maximum Likelihood Estimates

Want the most likely path through this graph.

noun noun noun

" O
DTO/O
S~O—F—0

aux aux verb

the can will rust

Yo



Viterbi Maximum Likelithood Estimates

promised to back the bill

¥
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Viterbi Maximum Likelihood Estimates

- We want the best set of . W 1s a sequence of words
tags for a sequence of

- W= w,w,w,.w
words (a sentence) 177273 n

- T 1s a sequence of tags
e T: t]t2t3"tn

oy PO ITPT)

argmax P (T
PW)

- P(w) 1s common
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Viterbi Maximum Likelihood Estimates

- We want the best set of . W 1s a sequence of words
tags for a sequence of

- W= w,w,w,.w
words (a sentence) 177273 n

- T 1s a sequence of tags
e T: t]t2t3"tn

argmax P(T' |W )=PW |T)PT)

- P(w) 1s common



Stochastic POS Tagging: Example

1) Sami 1s expected to race tomorrow.

2) People continue to inquire the reason for the race
for outer space.



Stochastic POS Tagging: Example

Example: suppose w. = race, a verb (VB) or a noun (NN)?

Assume that other mechanism has already done the best tagging to the
surrounding words, leaving only race untagged

1) Sami/NNP 1s/VBZ expected/VBN to/TO race/? tomorrow/NN

2) People/NNS continue/VBP to/TO inquire/VB the/DT reason/NN for/IN
the/DT race/? For/IN outer/JJ space/NN

Bigram
Simplify the problem: P(VB|TO) P(race | VB)
to/To race/??? >
the/DT race/??? P(NN|TO) P(race | NN)

N v.



Where 1s the data?

Look at the Brown and Switchboard corpora
P(NN | TO) = 0.021
P(VB | TO) = 0.34
If we are expecting a verb, how likely it would be “race”

P( race | NN) = 0.00041
P( race | VB) =0.00003

Finally:

P(NN | TO) P( race | NN) = 0.000007
P( VB | TO) P(race | VB) = 0.00001



Example: Bigram of Tags from a Corpus

Cat #at1 Pair #at 1,1+1 | Bigram Estimate
0 300 0, ART AR Prob(ART|0) 0.71
0 300 0, N 87 Prob(N|0) 0.29
ART 558 ART, N 558 Prob(N | ART) 1

N 833 N,V 358 Prob(V | N) 0.43
N 833 N, N 108 Prob(N | N) 0.13
N 833 N, P 366 Prob(P | N) 0.44
\Y 300 V, N 75 Porb( N | V) 0.35
\Y 300 V, ART 194 Prob(ART | V) 0.65
P 307 P, ART 226 Prob (ART | P) 0.74
P 307 P, N 81 Prob (N | P) 0.26

Y




A Markov Chain

0.74

assume
0.0001 for
any unseen
bigram

0.13



Word Counts

N \Y ART P Total
flies 21 23 0 44
fruit 49 5 1 0 55
like 10 30 0 21 61
a 1 0 201 0 202
the 1 0 300 2 303
flower |53 15 0 0 68
flowers |42 16 0 0 58
birds 64 1 0 0 65
others 592 210 56 284 1142
Total 833 300 558 307 1998

Ye




Computing Probabilities using previous

Tables

P(the | ART ) = 300/558 = 0.54
P(tlies /N ) = 0.025

P(tlies | V) =0.076

Pllike /| V)=0.1

P(like | P) = 0.068

P(like /| N)=0.012

P(a/ART ) =0.360
Pa/N)=0.001
P(tflower /N ) = 0.063
P(tlower /| V') =0.05
P(birds | N) = 0.076



Viterb1 Algorithm - Example

assume 0.0001 for any unseen bigram

Iteration 1 @ 7.6*10° . .
Flies like a flower

4’@ 0.00725
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Viterb1 Algorithm - Example

Iteration 2 @ @ . .
Flies like a flower

\\@

N vy
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Viterb1 Algorithm - Example

Iteration 2 @ @ 0.00031

1.3*10

@ 0.00022

Flies like a flower

N YA
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Viterb1 Algorithm - Example

@\?/

Flies like a flower




\

Viterb1 Algorithm - Example

Iteration 3

/ @ 1.2*10”7
like/P \ @ L

Flies like a flower
7.2%10"

5
=N ‘.
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Viterb1 Algorithm - Example

Iteration 4

like/P

Flies like a flower ower/ART

N £y
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Viterb1 Algorithm - Example

Iteration 4

like/P

Flies like a flower ower/ART IR0

N £y
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Performance

- This met]

reasonab.
reasonab.

nod has achieved 95-96% correct with
'y complex English tagsets and

e amounts of hand-tagged training data.

- Forward pointer... its also possible to train a
system without hand-labeled training data

¢y
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How accurate are they?

POS Taggers boast accuracy rates of 95-99%
Vary according to text/type/genre
- Of pre-tagged corpus
- Of text to be tagged

- Worst case scenario: assume success rate of 95%

- Prob(one-word sentence) = .95
- Prob(two-word sentence) = .95 * .95 =90.25%
- Prob(ten-word sentence) = 59% approx



- End of Part 1
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A el 4y gai - Ay ol

Shereen Khoja 455 (nosd -

177 tags e s VYV .
103 Nouns slewdd VY
57 Verbs J=a oV .
9 Particles <220 4 .
7 Residual 4ldll V.
1 Punctuation a8 yill Ciladlal V.

% N



A ) Aal

Aaalidl Ll e A ged) 210
a4 u‘)j e‘m‘j )JAJ\ L;‘ L‘}J Mhah Slalsll L?m

LM )R () e
three genders: uslial 4334

Masculine S .

Feminine <iga
Neuter ks

EA N\



A al) dally

Three persons Al .

The speaker alSidl .

The person being addressed —bliall .

The person that is not present <l .
Three numbers 2221l .

Singular 2 e -

Dual e -

Plural g -

£9q =N



du jal) dally

three moods of the verb J=&ll &Yl
Indicative &1 -
Subjunctive =il .
Jussive 1

three case forms of the noun aw¥! SYla
Nominative @il -
Accusative «uaill .
Genitive I -



Word

Maoun

Particle

Residual

Punctuation

Pertect Impertect

Imperative

Prepositions

Adverbial

Conjunctions

Commaon

Proper

Pronoun

1eral

Adjective

[nterjections |

Exceptions

Personal

Felative

Demonstrative

Subordinates

Answers

xplanations

Cardinal

Ordinal

Spectitic

Common

Numerical
Adjective

Negatives




Word

Noun Verb Particle Residual Punctuation

oY



Word
Noun Verb Particle Residual Punctuation
Common Proper Pronoun Numeral Adjective

\ oYy



Noun

Common

Personal

Verb

Proper

Relative

Word

Particle

Pronoun

Demonstrative

Residual

Numeral

o¢

Punctuation

Adjective



Noun

Common

Personal

Specific

Verb

Proper

Relative

Common

Word

Particle

Pronoun

Demonstrative

Residual

Numeral

00

Punctuation

Adjective



Word
Noun Verb Particle Residual Punctuation
Common Proper Pronoun Numeral Adjective

Cardinal Ordinal Numerical Adjective

\ o1



Word

Noun Verb Particle Residual Punctuation

Perfect Imperfect Imperative

oy



Word

Noun Verb Particle Residual Punctuation

Subordinates I SETES Explanations Prepositions Adverbial



Word

Noun Verb Particle Residual Punctuation

Conjunctions Interjections Exceptions Negatives

o9



Word

Noun Verb Particle Residual Punctuation

Foreign Mathematical Formulae Numerals



Word

Noun Verb Particle Residual Punctuation

Question Mark Exclamation Mark Comma

iR



Arabic POS Tagger

Plain

Arabic ManTag
Text

Training

DataExtract
Corpus

Probability
Matrix Lexicons

Untagged
Arabic
Corpus
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DataExtract Process

- Takes 1n a tagged corpus and extracts various
lexicons and the probability matrix

- Lexicon that includes all clitics.

- (Sprout, 1992) defines a clitic as “a syntactically separate
word that functions phonologically as an affix”

- Lexicon that removes all clitics before adding the word



W =

DataExtract Process

- Produces a probability matrix for various levels of
the tagset

- Lexical probability: probability of a word having a
certain tag

- Contextual probability: probability of a tag following
another tag



\

DataExtract Process

0.711 0.065 0.143 0.010 0.071
. 0926 | 0.037 { 0.0 0.008 0.029
0.689 0.199 0.085 0.016 0.011
0.509 0.06 0.098 0.009 0.324
0.492 0.159 0.152 0.046 0.151

"o




Arabic Corpora

59,040 words of the Saudi “al-Jazirah™ newspaper, dated
03/03/1999

3,104 words of the Egyptian “al-Ahram” newspaper, date
25/01/2000

5,811 words of the Qatar1 “al-Bayan” newspaper, date 25/01/2000

17,204 words of al-Mishkat, an Egyptian published paper in social
science, April 1999



APT: Arabic Part-of-speech Tagger

LexiconLookup

Words
with
multiple
tags

Statistical Component

Stemmer

Words with a
unique tag







Al ¢l o

1. N [noun] &~ -

2.V [verb] dJ= .

3. P [particle] 3l -

Al Y1 5 duzaly Hl janall 5 4y jall cilalSl) (dlcad
4. R [residual]

(145) o5 ke -
5. PU [punctuation]: all

14



1.1. C [common
1.2. P [proper]

1.3. Pr
1.4. Nu

1.5. A [adjective]

pronoun |

numeral |

)

P g

QS .



elay) e alia) O

Singular, masculine, accusative, common noun -
LUS al gl a4
Singular, masculine, genitive, common noun -
QUSH e G 2
i sl goae S 3 e
Singular, feminine, nominative, common noun -
A )JA Y

o ansl & 98 e Ci%e 3 a

A



ilecal

1.3.1. P [personal] 4sasdll .
detached words such as 8 (i dliatia

attached to a word 4laic .

to nouns to indicate &UiS Jie LMl slawl) aa -
possession

to verbs as direct 4w Jie 4 Js2ieS JadY) e dliaia .
object

prepositions 4@ Jia all oy a xe dlala ©

1.3.2. R [relative] 4sasall -
1.3.3. D [demonstrative] s LY -

\Al



Jilaall

Third person, singular, masculine, personal -
pronoun

o

Singular, feminine, demonstrative pronoun -
52

.J)SAL_U}AOJLM;‘(‘;M‘

A



A sa 5all il Refative Pronoun

1.3.2.1. S [specific] 3Jsa .

1.3.2.2. C [common] e .
o)

(e Caise Jne J pa 50 jrania

Dual, feminine, specific, relative pronoun -
cpll .

g She 2das Jpase jana

Plural, masculine, specific, relative pronoun -
e Jpase jaa .

Common, relative pronoun -
V¢



|

1.4.1. Ca [cardinal] SN .
1.4.2.0 [ordinal] i
1.4.3. Na [numerical adjective]: 4 4aa .
(S G Gilga 220 ol
U Mis juads Ciay .
.
Singular, masculine, nominative, indefinite cardinal numb;er .
)
e e 3 NI e o8 pe SAe 3 Hia
Singular, masculine, nominative, indefinite ordinal number -
&
e 3 Si ¢ 6 pe S0 je
Singular, masculine, numerical adjective -

=L
odae ddia SXa 2y

Yo



a2 salll Gl 2

Gender il Person waall e
- . I [first] oS —
M [masculine] S - 2 [second] e —
F [feminine] —ise - 3 [third] e —
N [neuter] ylss . Case dlall o

N [nominative] &) —

Number 2a=ll . . .
A [accusative] =i —

Sg [singular] s - G [genitive] s> —
Du [dual] & - Definiteness « =il ©
Pl [plural] ge> - D [definite] 4 as —

[ [indefinite] 3,5 —

A =)



J=8Y1 Verbs

1. P [perfect (uals) ali

2. I [imperfect] (& _lias) aiua
3. Iv [1mperative >l
AL

A 3 jia (gaia ala (J2d

First person, singular, neuter, perfect verb -

5l

ASIa 3 jia & 6 e g jlian Jad

First person, singular, neuter, indicative, imperfect verb -
5=S) .
Clalie 258 S gl Jad

Second person, singular, masculine, imperative verb -

YV



J2sll 4y 2lll Ll Al Vierbal Attributes

Gender (il o

M [masculine] S —
F [feminine] <xise —
N [neuter] b —

Number 2221l o

Sg [singular

P1 [plural
Du [dual]

d yaa —
oo .
e =

Used

Person «aall e

1 [first] alSie —
2 [second] —hlis —
3 [third] e —

Mood 4.ll e
I [indicative] &2, —
S [subjunctive] «u<ai-—

J [jussive] s> —

YA



Q‘jj‘}“

1.1. Pr [prepositions] > -
1.2. A [adverbial] <,k -
1.3. C [conjunctions] <ake .
1.4. 1 [interjections] ¢l -
1.5. E [exceptions] sliiul .
1.6 N [negatives] & -

1.7. A [answers] <> -
1.8. X [explanations] s

P

1.9. S [subordinates| < -

3

A



Prepositions “in” &2l

Adverbial particles “shall” PV I >
Conjunctions “and” s :<dhc
Interjections “you Lol

Exceptions “Except” 5 s oL
Negatives “Not” &l 1

Answers “yes” dal 1ol

Explanations “that is” (s} 1w
Subordinates “if” A



Description of word cat

NCSoMNI =singular, masculine, nominative,

indefinite common nown

- sincular, masculine, accusative, indefinite

MNOSoeMAL =
= CORTIETEICEY FROYLEn

- . Ssingular, masculine, genmive, indefinite

NCSaMG] £ £

COITRITYOY TROVLERT
Hil".*:'l.-li'll'. masculime, nominative, definite

NCSeMND

COTEETECEY TOVLLE

NG Lﬁ_f_'r'h1*1| 3 singular, masculine, accusative, defimite

GO ITRETRCE TR

" Simgular, masculine, genitive, definite
SN SeMOG D = =
= COTTRETRCENE TOvVLLim
=Singular, feminine, nominative, indefinite
COETHETECEY FCVLLEE

NCSoFNI

e 1 =ingular, feminine, accusative, indefinite
NOSoEAd

= COETRETRCO Y TRl
Singular, feminine, genitive, indefinite
COITRETRCE TROeLLm

NCSeFGI

- . singular, feminine, nomuinative, definite
MO SN =

- COITRETRCE TROeLLm




NCDubFAD

NCDukGD
NCPIMNI
NCPIMAL
NCPIMGH

NOCPIMND

NOPIMALD

Dual, feminine, accusative, definite
COMIMOTN NoUn
Dual, feminine, genitive, definite common

Plural, masculine, nominative, indefinite

R FTYET "~ "5 y
COMUMON moun

lural, masculine, accusative, indefinite

lural, masculine, gentive, indefinite

lural, masculine, nominative, definite

lural, masculine, accusative, definite

R FTYET "~ "5 y
COMUMON moun



NCPIFGD Plural, feminine, cenitive, definite

COMDuan noun
NP Proper noun

NPrPSo ] First person, si |1_||- Ir, neuter, }'.I':J:’:-u'::'ﬂ-:’I'
' Pronoun

NPEPS oYM second person, singular, masculine,
personal pronoun

N F second person, singular, feminine,
2g< personal pronoun

[hird person, singular, masculine,
NPrPSz3IM * :

personal pronoun

Soal | Thaed person, singular, feminine, personal




: Plural, feminine, accusative, definite
NACPIFAD |,
iI.i.._IE'L.I'I-L'
— Plural, feminine, genitive, definite
NACPIFGD | P 1 ;
VIPSo] First person, singular, neuter, perfect verb
VIPSeIM ':é-:n_--t::n‘. person, singular, masculine,
T perfect verb
VPSel | Second person, singular, feminine, perfect
e verb
: [hird person, singular, masculine, perfect
VPSg3M | sl

verb

VPSa3F [hird person, singular, feminine, perfect

verb

VIPDo2 Second person, dual, neuter, perfect verh




VPPIZE
VPPI3M

VPPI3E

Second person, plural, ferinine, perfect
verh

[hurd person, plural, masculing, perfect
verb

[hurd person, plural, feminine, perfect

verh

First person, singular, neuter, indicative,

imperfect ver
First Person, :1-'.|'|'__:||..-::|:'. neyter. .‘all|“'.'lll1-:."'.'.'= v
imperfect ver




ANSWers

Explanations
=ubordinates

FEF Residual, foreign

[+ Bl Residual, mathematical
N Residual, nomber

[0 Residual, day of the week

o Residual, month of the vear

[+ A Residual. abbreviation

[ ) Residual, other




i NCDUMAD () NCSOMNI oS VRSG3M
w R NCSOMAD 3 NCSQMAL e HCSqMN]
RF L.Lurﬂ H fll NCSOMGD gif NCSORGL Gl

eSS4 NSO, CSQUAD ) P NCSEGT s 2P

sy 2B ;-:Lr.aas.r:c]n-:l ISk NCSAAD i WCSAD A KC VS o)
L NCSTGD_fu NCSgRED_ D BC NCSRGT ufsy NCSONGT_cud B BPr NS

| NCSOAL LG NCPLWD A NCSORN e
20 NOSgRGD iy NCSRGD sl NCSQANJy
2. NCSGHN o NCSGHND_ ot NCSghND
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Parts of Speech

Part of Speech
e)&ﬂ c«\j;\
Nouns Adverbs
clas) Ca gyl
Verbs Particles
Jlady| PO
Unique Residual
2 i Alzadl) ¢ agiall
Punctuation
a8 il Gladle

qy



1. Noun

Nouns (N — )

l. Type

Il. Definiteness

lll. Gender

IV. Number

V. Case

VI. Followship

VII. Variability

VIIl. Soundness

q¢



Common - ale Proper — sk
C-¢ P-J

cAdjective — dia
J-3 N. &

Numeral — 2=

Personal Pronoun- <

. Relative Pronound s<ssll —
S-ua

R-ua

Demonstrative Pronouns L) —
D -




\

II. Definiteness

Definiteness

Definite — 48 _jza
D-a

Indefinite - 5
I1-¢

1



III. Gender

Masculine — JSa
M -2
<l [ Jia
Feminine <

F - &
duyda / Jia

Unmarked aa
U «

Qv



IV. Number

Singular — 24«
1-1

2 -2
Plural - g
3 -

S -
B - «
M - ¢z
A -4

Unmarked 23 e
4 - 3

Singular & Dual & Plural (man)

N Dual & Plural (na, nahno) N

T .- &




V. Case

[ Case < Yl il
Nominative g s ]
N ¢ J
( B \ ( \
Subject i Agent Jelé
S - A «
(& J |\ J
( \ ( \
Duty Agent Jel i SR Rl e
Q D ¢ y, S c 4 y
[ Predicative of subject b ( " . s R
i) e Predicative of inn ¢} »s
2l 5 |
\ P z Y, \ . Y,
( Subject of cada b
A< (».u‘
\_ K 2 J

N 19



[ Case <Y dla

Accusative «y<aia ]
A e )
. ) ( )
Patient 4 Jsdial Predicative of cana (\s &
P ¢ Cc d
J (N J
) ( )
Predicative of cada s A Subject of inn ) ad
K . I )
J \ J
) ( )
State (manner) Ja Distinguative Ju
S ¢ D - <
J (& J
Infinitave (thall Js2da ] ( Cause  4la¥ Jsia
F o | L u J




= =N
{ Case <I_sY) U }
Genitive Ly W
G ¢ )
Post — preposition Adjunct (post noun)
A g 5 4] ilaa
P ¢ A o=
{ Case <Y da J
{ Vocative b 1
> g ) >




VI. Followship

-

-

Followship

~

o

-

Assertion
S ¢

~

-

"l

N

Coordinated

A glaxa
C &k

)

-

"l

Attributive
dda
T O

N

)

\

-

Substitute
J

~




VII. Vanability

{ Variability J

| 1
] S -V bl
Invariable (static) Variable ;ﬂ\' :fj ;
Jyalall [ Asal) A e £ siaall | Ga siial

il
| A \V} g :

S o

owels Iidcu-'e E Lettérs
W - Gigoall il
L

N Yy




VII. Soundness

Soundness
Al

Defective Sound:;
D ¢ S Ul

]
Ending with ya | Ehding with alif + hamza | Ending with alif
U saia 3 5las PESC
Y & H 2 A =




\

.. Type .. Adjective

Adjective 4ial
J - 5

Positive s Comparative U8« Superlative Jyad
P « C - & S - <«

\ YO




Type .... Numeral 2=l

Numeral -2
N -2

ardinal | Ordinal 5 Numerical adjective
R ¢ O ¢ A

=N =




.Type ... Personal Pronoun =l

Personal
Pronoun
sl
S - e
{ Person J [Attachment}

| | | |
2 N\
First d<a | |Second whlis| | Third e Attacnea Betachcd
Jaia Jaiia
1 1 2 2 3 3 .
T e D «
N i

YoV




\

Type ... Relative Pronoun 4 sua sall ¢lau!

U goa gall elansy!

{Relative Pronoun}
R - =

S

{ Specific J { Cc&mmon }
¢ (e
F - 2 :
\Y B

N YA




\

Example

o L2 'E

< Noun , Common, Definite ,
Feminine, Singular , Nominative (Agent)
, @ , Variable- Vowels, Sound>

<N-C-D-F-1-NA-O-VW-5>

<N-C-1-F-3B-—AP-0-V W-5>



W < Noun, Personal Pronoun ,Definite ,
Feminine , Singular , Genitive post —noun
(Adjunct ), @ , Invariable (static) , @, Third ,
attached

<N-S-D-F-1-GA-®O—-1-®O-3-T>

YYe



2. Adverbs

Adverbs
g dall
D B2
| |
[ Aspect:: } [ Case }
| | | |
Time. AEEE Nominative Accusative Genitive
T J P d

=N KR =




. Jla
g okl s Gl 4l
< Adverb , Place ,Genitive >
<D-P-G>

Y



3. Verbs

[ Verbs Jad) ]
V «

I. Tens (Aspect) \ ( Il. Gender

lll. number IV. Person

V. Case ) VI. Conditional

VII. Voice \ ( VIII. Variability
IX. Perfectness X. Augmentation

Xl. Amount XIl. Soundness
XIll. Transitivity |




\

I. Tense

1. Past( P- a )
2. Present (Durative \ Future ).(R - )

3. Imperative (I - )

II. Gender
l. Masculine (M - 3 )
2. Feminine (F - &)
3. Unmarked (U - <)



[II. Number

- Singular (1-1)
» Dual (2 -2)
- Plural (3-3)

- Unmarked (4-4)
- Singular & Dual & Plural : verb of (man)
(A 4
- Dual & Plural : verb of (ma , nahno)
(T - <)

VYo



IV. Person

1. Farst (1-1).
2. Second (2-2).
3. Third (3-3).
V. Case

|. Indicative (pseas sl g 58 ) (N - §)
2. Subjunctive (z i sl @ saic) (A - U=)

* Infinitive (Urex ds) (F - 0=)
°* Non — Infinitive (N - )

3. Jussive (i 5l a5 20)(G - z)..



VI. Conditional

1. The condition (C - )
2. The answer (A - z)
V. Voice
l. Active astadll S (A - §)

2. Passive Jseaell S (P - )



I. Invariable (Static) (I - o)

2. Variable (V. - ¢)

Vowels (W - 7).
Letters (L - <)

l. Perfect 4P - <)
2. Imperfect u=85 (Can and cada) (I1— )

VYA



\

X. Augmentation

Augmentation 3 (A - J)
Non — Augmentation (N - z)

XI. :Amount

* Trilateral <25 (T - &)

* Quadric-Literal =l (Q- ).
* Penta — Literal ~\a(P-¢).



XII. Soundness

g Defectlve (D

Initial 4l & (T -
SRNEYETY g

- Hollow (Meddle) (H-¢)
. gla/ Jia
- Last (L-v)
o i [ Jie

- Initial +last (T - <)
- =/ i

- Hollow + Last (O - Q)
ST 8

- Sound (S - =)

)}

VY.



XIII. Transitivity

- Transitive g (T - Q)
- One Patient )5 J i (O -¢)
Osh /e
- Two Patient (=i (T - &)
. kel / e
- Intransitive ~¥(1 - J)
.- Agent only ks Jeld (A - )
- Agent + State or Distinquitor (S - o=)
- Nominal Sentence (N - )

Y \RR



[ JGa
. aladl)
<wl <Verb , Past , Feminine , Singular , Third ,
Subjunctive non infinitive , ® , Active
Invariable (static ) , Perfect , Augmented ,
Trilateral ,Sound, intransitive Agent only >
<V—-P-F-1-3—-AN-®O-A-1-P-A-T-S
—T1A>

= VY'Y



£ Particles <ol
P |

Coordinating «sball g s (1 - 1)
ssin/ Snf Gl s Sl
Subordinating (2 - 2)
Contrast (JY (SY ¢S) (c- o=)

Exception (Ja= /lae W/ sou/ 2 [Y)(E - )
Initial (ASSY) 5/ ) (1 - &) .

Interrogative (1 / J&) 3 - 3).
Preposition (Ul <5 2) (4 - 4).

N yYY



. Possibility (g _bzaell J& 3) (5),

- Protection ( 48! & 59) (6) .

. Future (<ise / ) (7).

. Conditional (s) /13) / lega [ Lo)(8).

. Answer (03 / Y [ dal [ a23)(9).

. Exclamation (J=&) 5l L)(10).

. 11.Interjection/Introgative (il / W&l / L) (11).

VY ¢



- Negative (A / & /¥ [ o=)(12).

- Imperative (Order)(d) (13).

. Cause (S / dal e/ JaY [ s [ D)(14).
. Gerund (&) / O)(15).

- Deporticle (¢} <Isal)(16).

. il L5 (17),

. Explanation (s)(18).

\Yo



. Assertion ( alall e 2l 928/ aS gl g / G/ &)
)(19).
. Wishing (< / Ja). (20)

- Swearness ( ~all 5)(21).

YY1



. [ JGa
el Ll
. ¢ulill ¢ < Particles , #2 of Femininity >
<P -17>.
e LA Y s Ja
s <Particles , Swearness >
<P -21>

N YYV



5. Unique (U - L)

Unique
u o
' |
Denominal The letters at the beginnin
il Al Of some of the soar
o Of Al-Quran
D ¢ \_ ((o=zeS)
I ]
Imperative
Past Present P
Order
P ¢ R z ’

| )

N YYA



. Jlia

¢ P< Unique , The litters at the beginning Of some of the soar Of Al-Quran >

- <U-L>

AR



\
( )
Residual
R «
_ J
| |
( )
Type Number Case Followship
_ J
( ) ( N\ ( ) ( ) ( B
Foreign Singular Nominative Asirtlon
: S g
F J 1-1 N I .
_ Y, N Y, N Y, \ Y, S A « Y,
( ) ( ) ( ) ( ) ( - )
Formula Dual Accusative Coo;(j:fted
R J 2-2 A ua .
\ Y, _ Y, _ Y, ' Y, _ cC ¢ Y,
e ™\ e N\ e ™\ e ™\ —Attributive
Acronym Plural Genitive dia
A < 3-3 G d T &
\ J \\ J \\ J \ J \\ J
B Substitute
Abbreviation Vocative
N . Ju
B d \' 3 S o

J




./ Qe
A gal) Slai) 8 ) S ) 00 iS5 aly

. sSall <Residual , Foreign , Feminine ,
Singular , Genitive Adjunct (post noun) >
<R-F-F-1-GA>

AR



\

7. Punctuation (¢ — <)

- 7 Question Mark (Q- w).

. | Exclamation Mark (X - <« ).
Ellipsis (E = ).
Full Stop (F- ).

- ¢«  Comma (C- ).

- ;  Dotted Comma (D-3).

. - Hyphen (H-%).

N Y'Y



- - Interspersion Marks (I- £).
-, The English Comma (G- ¢).
- ,, Interspersion Marks (R- ().
- () Brackets (B--=?).

- " Quotation Marks (U- <).
Colon (O- ).

- [ ] Square Brackets (S- 9).

#

-/ slash (L- a).

VY'Y



-/ b

Lol sl syl Cand

« <Punctuation , Full Stop>

<C-F>

= \Y¢



To Part 2: Arabic POS



