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Abstract

Named Entity Recognition (NER) has emerged as a critical and highly applicable task in the field of
Natural Language Processing (NLP). Its significance stems from its essential role in numerous NLP
applications, such as machine translation, question answering, text summarization, and information
extraction. Recent studies highlight the substantial impact of advancements in Artificial Intelligence
(Al), particularly Deep Neural Networks (DNNs), on improving the performance of NER systems.

Deep Neural Networks, with their ability to learn complex patterns and extract rich features, have
opened new horizons in addressing NLP challenges. These methods leverage advanced language models
like BERT and GPT to enable deeper comprehension of linguistic structures and semantic relationships.
One of their prominent capabilities is to capture long-term dependencies in complex sentences while
reducing the reliance on manually engineered features.
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This research introduces a novel hybrid approach for Named Entity Recognition in both Persian and
English languages, based on deep neural networks and semantic language models. To address the
dependency on large datasets, the proposed method employs an iterative logic mechanism that facilitates
effective learning with limited data. The proposed system was evaluated on three datasets: The CoNLL
2003 dataset for English, Two Persian datasets, Arman and Peyma.

Experimental results demonstrate that the proposed method achieves F1-scores of 95.3, 96.32, and 94.72
on the CoNLL, Arman, and Peyma datasets, respectively. These scores reflect significant improvements
over previous methods.

The findings of this study suggest that combining advanced language models with deep neural networks
can significantly enhance the accuracy and efficiency of NER systems. These achievements pave the way
for developing effective NLP tools for low-resource languages, particularly Persian, and enable the

application of this technology in both industrial and research contexts.

Keywords: Named Entity, Named Entity Recognition, Language Model, Deep Learning.

S adszge 5l (G b Sl (izren 13,5 o LA
oasld y e by 500 gy el pile; g ey
Wigh oo gl oy g selsd o] o a5 ol
g ) e slecadgrge (eled sadl Sl aelys
Joizme 5 oz 092y by (nl 50 (rized i o
g3 Oygon a5 Cunl gkl Sogy gm gy o
Dgdse gyl 6ol Jae 83,55 ez (5o
S ol Sloudgz g0 58> &5 Gomiml Sl
woigel rosls 4 ey dszge slaosly S
plod Olgi oo Gaizmad tau)ld 53 650k sl o)k
G by S gl 1) e S slecasszge
la by 5500 @b oS5 5l ol o a8l (oS5 s
slas S jen Sl d93 Gl a5 sel e colil
Cudgzge DLl pas by DLl LS (6 S e
vy 50 olpl aiile Cudgzae SO e (gl ol vales
Lol cloads ools aseid o ol s jpd o (siio
oasedd e el (laieas 0ol Sl b, 0
Oyl Cadgzge 95 Sl pais Jl gl oo ools
S e golgriny (s, el Al SO 093 e
G5l e (SRel BNSol g eSS b,
OoopSul aile gl il Wl g a5 Cewl Gaes
Silee & pomataly (s pSol ln bl glaosls
5 Ol a Sy 9 ose Gl e BHLAOL;
I @6 3 cnl 5l eo)lse

aliv 5 iy G)I p (5)9ye Tl dlde ol o
Cudgrge glpal ) Ghy) e Wl 5O )90
Ol b ooleiay Jooly aslsl jo 5 095 o0 Ol (go
A aales &Sl uls of jor a4y LS 5>

Oy SBHE 0 (5590 Y
Loy el Codgrge Mol JLoiss sl
plo S0 il et ,o [VFguaaile § ety S

dodso—)

2oeoge 3l el Satasszse glulid el
e oy T gmab b5 (B3l 85 laasie
e 93100 8557 Plawe )3 (ool slatussz 9o Covonl
JCFYCEPSINPWEYER | SR LICH PSP TCE X
hory [fPrilsiey cbabls YT
Cadl (yaizman o [F1Y il oKL e Lo 5 (0] osbe
30 e 8ol 5 Mras slasly ) eolatul
o3l sl o el lausezse  lulis
Slass, 5l eoliiul L b coslazsls o 1y oL iags,

Gmos 6)5‘5[?.5«5.““ GL‘”“S-““’J’@““’U“%‘
)

I, NER (slaaibels mls "W i 5 Veos ) cds
il ool Lolol a5 Ll b waes 3l
$ev 5l G YoYE Jlo o Ls [v] Semantic Scholar
0sd Sl ol clausszse alolis i b allie
o35 ol 3 Gysye Slusl 5 el SYle sl
Bie Sy 0 el sBCa3g3 g0 olulis V- 4 A]
ol Caenl Kan a5 VYY) Ly S L g [NV ols
by o 1) 059>
stz sy 5l plgiee |y (ool slacosszse
2 e saghy, daghy, cnl Gl (Sl pansas
o smend el Lol e A cll e pd
O e slaodls Sl dagl g9 g ol slaadg e
ool Gladins 5l 58 gl g |, biyssrse
O o Slacudgge pled by pas 4 plgie Uby)

! Named Entity Recognition (NER)
2 Natural Language Processing (NLP)
3 Information Retrieval (IR)

4 Automatic Summarization

5 Question Answering

6 Machine Translation

7 Knowledge Base (KB)

8 Neural Network

9 Deep Learning

10 Accuracy

11 Precision

12 Recall
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(Figure-1): Conceptual model of the proposed method
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