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Abstract: Natural language constitutes a fundamental medium through
which humans perform social actions, construct interpersonal relations,
and negotiate cultural identities. Far beyond the mere transmission of
propositional content, linguistic interaction embodies a structured system
of practices —such as turn-taking, adjacency pairing, sequencing, and
repair— which collectively enable coordinated social conduct. Since the
emergence of conversation analysis in the 1960s, these interactional
structures have been systematically examined, while Speech Act
Theory, articulated by Austin and subsequently advanced by Searle, has
underscored the intrinsically action-oriented nature of utterances. Within
this theoretical landscape, the identification of a speaker’s communicative
intent is a foundational requirement for meaningful interpretation. The
advent of artificial intelligence and natural language processing has
motivated efforts to computationally replicate this interpretive capacity
within task-oriented dialogue systems, where intent detection serves as a
core operational component.

Responding to the scarcity of annotated resources in Persian, the present
study develops and evaluates a dedicated intent detection system
for a Persian language-learning chatbot. To this end, a novel corpus
comprising 3,607 sentences was constructed across four semantic
relation types —synonymy, antonym, collocation, and idioms— derived
from a systematic content analysis of authoritative Persian pedagogical
materials and subsequently validated by domain experts. The dataset
was thoroughly preprocessed, normalized, and annotated using the 0B
scheme to capture the internal semantic structure of utterances. To model
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lexical meaning numerically, two static embedding methods grounded in distributional
semantics, Word2Vec and FastText, were employed, generating 300-dimensional vector
representations for all tokens.

Six machine learning algorithms —Support Vector Machine, K-Nearest Neighbors, Random
Forest, Decision Tree, Single-Layer Perceptron, and Multi-Layer Perceptron— were trained
and assessed using five-fold cross-validation. The experimental results demonstrate that
model performance is substantially shaped by the choice of embedding method. FastText,
owing to its subword-level encoding, facilitated markedly improved semantic discrimination
and resulted in superior performance across most algorithms. The Multi-Layer Perceptron
combined with FastText achieved the highest accuracy (99.45%), indicating its strong capacity
to model non-linear semantic patterns in Persian. Conversely, Word2Vec exhibited weaker
separability for closely related semantic categories, though it yielded strong outcomes in
conjunction with distance-based models such as KNN.

Keywords: Intent Detection, Machine Learning Algorithm, Task-Oriented Dialogue System,
Vectors, Dialogue Analysis
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. turn taking
. adjacency pairs
. overlapping

. repair
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5. implicature
6. speech act theory
7. locutionary act

8. illocutionary act
9. perlocutionary act
10. ELIZA

11. Weizenbaum

12. Rogerian
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User: I need some help, that much seems certain.

ELIZA: WHAT WOULD IT MEAN TO YOU IF YOU GOT SOME HELP
User: Perhaps I could learn to get along with my mother.
ELIZA: TELL ME MORE ABOUT YOUR FAMILY

User: My mother takes care of me.

ELIZA: WHO ELSE IN YOU FAMILY TAKES CARE OF YOU

User: My father.

ELIZA: YOUR FATHER

User: You are like my father in some wa«sf._ b (1966)
/eizenbaum
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1. distributional semantics
2. word2vec

3. fasttext
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3. film review

4. recurrent neural network(RNN)

5. attention-based
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3. Bidirectional Encoder Representations from Transformers (BERT)

4. SNIPS

5. longShort Term Memory (LSTM)

6. task

7. joint

8. transfer learning

9. PolicylE

10. seq2Seq
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Hello, how may | help you?

Can you tell me the balance
of my checking account?

Sure, your Checking Account
balance is $2,529.18.

And what about my savings?

Your Savings Account balance
is $12,849.91.

Did the Tigers win last night?

Sorry, | don’t know how to
answer that.

1. task-oriented dialogue system
2. NLP

3. database

4. knowledge base

5.NLG




aLBion

§osled | F15390 | Voo Olul EIEYD

(bl ys dl b 5 oS i L ide om) 5SS o 058 e odalie OF o sead 534S
b 0L 51 it Ol ol 5o o)l )8 laceas s ‘u.g_swf'c—w\u J=bs
laosls au Ll SLj lasg,ys Jods Jsime | m 503 080 0 O gumes diloln Lol 4t
e adas 31 GAIS A1 B 5 i Jells it ol el il (gl oSy LB
Bl .Lﬂ\j)\f@ﬁuﬁﬁjﬁjﬁ)@U%‘ Cb}c_«‘ cw\_‘.@JJ_fbﬁcuﬁﬁaﬁy
SJJJ.L-.“TM‘J-’,)'"J—;‘G‘gwwfﬁfﬁ‘muw‘d—iwﬁ&i‘og‘

el eile g Ol Jrala (lins

|
Take Query : Speech Recognition

_____________________________________________________________
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i Named Entity Sentiment Analysis
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! Intent Detection Query History

0 -« D Information — <> Processed Data
Extraction Slot Filling Backedup Content
\\_—)/
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NLP Components

A

1
1
|
I
1
1
|
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]
i Text Classification
|
Give | z Response
Response ‘ Epseeh BlicRiy [ ———— Generation

NLG Component
A
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Other KBs
Third Party Services

Knowledge-bases

Back-end
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