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Studying impressive parameters on the performance of
Persian probabilistic context free grammar parser
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Abstract

In linguistics, a tree bank is a parsed text corpus that annotates syntactic or semantic sentence structure. The
exploitation of tree bank data has been important ever since the first large-scale tree bank, The Penn
Treebank, was published. However, although originating in computational linguistics, the value of tree bank
is becoming more widely appreciated in linguistics research as a whole. For example, annotated tree bank
data has been crucial in syntactic research to test linguistic theories of sentence structure against large

quantities of naturally occurring examples.

The natural language parser consists of two basic parts, POS tagger and the syntax parser. A Part-Of-
Speech Tagger (POS Tagger) is a piece of software that reads text in some languages and assigns parts of
speech to each word (and other token), such as noun, verb, adjective, etc., although generally computational
applications use more fine-grained POS tags like 'noun-plural'. A natural language parser is a program that
works out the grammatical structure of sentences, for instance, which groups of words go together (as
""phrases') and which words are the subject or object of a verb.

Probabilistic parsers use knowledge of language gained from hand-parsed sentenees to try to produce
the most likely analysis of new sentences. These statistical parsers still make some mistakes, but commeonly
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work rather well. Inaccurate design of context-free grammars and using bad structures such as Chomsky
normal form can reduce accuracy of probabilistic context-free grammar parser .

Weak independence assumption is one of the problems related to CFG. We have tried to improve this
problem with parent and child annotation, which copics the label of a parcnt node onto the labels of its
children, and it can improve the performance of a PCFG.

In grammar, a conjunction (conj) is a part of specch that connccts words, phrascs, or clauses that arc
called the conjuncts of the conjunctions. In this study, we cxamined the conjunction phrases in the Persian

tree bank. The results of this study show that adding structural dependcencices to grammars and modifying the
basic rules can remove conjunction ambiguity and increase accuracy of probabilistic context-free grammar
parser.

When a part-of-speech (PoS) tagger assigns word class labels to tokens, it has to select from a set of
possible labels whose size usually ranges from fifty to several hundred labels depending on the language. In

this study, we have investigated the effect of fine and coarse grain POS tags and merging non-terminals on
Persian PCFG parser.

Keywords: Probabilistic context free grammar, parser, tree bank, conjunction phrases, parent annotation,

child annotation, part of spcech tags
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(Table-2): merging non-terminals to reduce inappropriate
varicty in PerTreeBank
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(Figurc-6): merged non-terminals and its effect on the base
parser (fine POS tags)
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(Figure-5): evaluating grammar annotation cffects on a basc
parser (Coarsc POS tags)
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(Table-4): Chomsky normal rules for conjunction constituents
in PerTreeBank

S ojlw Jol ouncld P90 oucld

NP CPC — NP CPC CPC — CONJ NP
ADJP CPC — ADJP CPC | CPC — CONJ ADJP
PP CPC — PP CPC CPC — CONJ PP
VP CPC — VP CPC CPC — CONJ VP

Glaigas (Son () +) S5 5 (V) JSb slocs o
| el Saem bawgs oadplxl lada o 5l oalod]
2 S dadiges cpl des )0 taia ow)B SShes o

M a5 3 )Slac y3 350 G )M

50 Sl oads oliil Jlre ojle oeRen olulil
CPC = ;| canzss 0cl8 gly Sy 3o (1) SO Co o
CPC — CONJ PP jl olosl 4y pgs oacld 6l 5 VP CPC
S0 50 el 00,5 solazu! CPC — CONJ VP s>
CPC = NP 5l cunss 00l (gl Sasims 15 (Vo) s
4 CPC — CONJ VP jl olaisl & ped 00l (glyy g CPC

el 08,5 oslawl CPC — CONJ NP gl

—

b pb) solel 9“: Il Jsiane PrYITR)

CPC
i L /\
{VP CPC

NPC MV CONJ:{P

i
PPA Oc

&S 53 33 CPC—CONJ PPA Koali ojlw g 50 :(A- )
el ol )bl S5 bsgd g

(Figure-9): Incorrect syntax tree in Persian PCFG parser due
to heterogeneous conjunction constituents
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(Table-3): Appropriate CEG grammars for conjunction
constituents
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