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Abstract 

Linguistics is crucial in Artificial Intelligence (AI), especially in Natural Language 

Processing (NLP). AI-powered systems like chatbots and machine translation tools 

rely on linguistic principles to understand and generate human language. This article 

explores the intersection of linguistics and artificial intelligence (AI), highlighting how 

insights from language science inform and enhance AI development. It examines the 

contributions of linguistic theories to natural language processing (NLP) and machine 

learning, emphasizing the importance of syntax, semantics, and pragmatics in 

creating effective AI systems. The role of linguistics in improving AI's understanding 

of human language is analyzed, along with implications for future developments and 

ethical considerations. 
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Introduction 

Artificial Intelligence has made significant strides in recent years, particularly in the 

realm of natural language processing (NLP). Linguistics, the scientific study of 

language, plays a critical role in shaping the algorithms and models that enable 

machines to understand and generate human language. This article aims to elucidate 

the contributions of linguistic theories to AI development, examining how insights 

from language science enhance the performance, accuracy, and ethical considerations 

of AI systems. 

AI systems primarily communicate with humans through embeddings, but our 

understanding of Embedding remains limited due to the dimensional limitations of 
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human intelligence. This presents challenges in understanding AI's thought processes 

and the co-evolution of human and artificial intelligence. The research aims to study 

AI's language, Embedding, as a new linguistic system, aiming to understand, utilize, 

and improve Embedding while guiding advancements in AI architecture design. 

AI in education (AIED) is often used to achieve learning gains in specific knowledge 

domains, independent of human teachers. This 'learning gain' is measured in pre-test 

and post-test experiments, indicating success in acquiring pre-defined knowledge 

content assessed with tests. This is a key focus of AIED adaptive systems (Holms, W., 

2022). 

Human cognition operates within a neural space, as studies have shown that neural 

activity can span hundreds of dimensions (Cunningham and Yu, 2014, Fusi et al., 

2016). However, working memory capacity is limited, as discussed by Miller (1956) 

and reconsidered by Cowan (2001), in everyday thinking, individuals often simplify 

complex information by focusing on fewer dimensions, typically not exceeding ten. To 

engage in higher-dimensional reasoning, we compress parts of this space, reducing its 

dimensionality. For instance, when considering the overall affairs of a university, we 

might condense the diverse information from various departments into a single 

overarching concept. Detailed consideration of a department’s internal functions 

emerges only when focusing specifically on that department. This hierarchical and 

nested structure of thought (Simon, 1991) allows humans to efficiently manage 

complex problems within cognitive constraints. While this approach conserves mental 

resources, it introduces a significant issue: information distortion during 

transformation and transmission across different levels, making it challenging to 

account for local nuances in broader contexts. 

In contrast, AI systems can construct and operate within much higher-dimensional 

spaces through embeddings, enabling direct computation on complex, global 

problems while simultaneously attending to detailed local variables (Bengio et al., 

2013, Mikolov et al., 2013b). Because AI can maintain high-dimensional 

representations without loss of information during transformations, its computations 

can achieve a high degree of precision. 

Another fundamental difference lies in the mode of operation. Human thinking is 

largely based on language composed of words that represent concepts with fuzzy 

boundaries in our mental conceptual space (Lakoff, 1990). The cognitive process often 

involves discrete transitions between these concepts. Researchers have found that 

different languages have varying numbers of words within the same domain, and even 

within a single language, some domains are lexically richer than others (Regier and 

Kay, 2009, Majid et al., 2004). Humans continuously adapt their lexicon by creating 
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new words and discarding obsolete ones to meet evolving communicative demands 

(Crystal, 2000). This discrete nature of language necessitates that human thought is 

often distilled into a series of words. 

AI uses continuous high-dimensional vectors for operations, potentially resulting in 

points that don't correspond to specific human words. Large language models (LLMs) 

approximate these results by selecting the nearest word in the vector space, 

highlighting a conflict between AI's limitless potential and the finite vocabulary of 

human language. This mismatch can lead to AI "hallucinations" when AI-generated 

content is mapped back to human language. (Bender and Koller, 2020). 

Method 

The Importance of Natural Language Processing (NLP) for AI. Natural Language 

Processing (NLP) is crucial for AI as it enables machines to understand, interpret, and 

generate human language. It plays a significant role in applications like virtual 

assistants, chatbots, machine translation, and sentiment analysis. NLP incorporates 

linguistic principles like syntax, semantics, and pragmatics, allowing AI systems to 

process language more accurately and naturally. This makes AI more intuitive and 

useful in everyday tasks like customer support and content creation. However, 

challenges like context understanding and multiple meanings remain. 

How Linguistics Helps Develop AI  

This article explores the role of linguistics in Artificial Intelligence (AI), specifically in 

Natural Language Processing (NLP). By applying principles like phonetics, syntax, 

semantics, and pragmatics, AI systems can process speech and text more effectively, 

enabling applications like chatbots, virtual assistants, and machine translation. 

Understanding the connection between linguistics and AI improves machine-human 

interactions and enhances AI's ability to comprehend and generate natural language 

more accurately. 

Artificial Intelligence (AI) relies on linguistic principles to process and generate 

human language. Natural Language Processing (NLP) is a key component of AI, 

incorporating various branches of linguistics to help machines understand and 

produce human-like communication. These foundations include phonetics and 

phonology, which help AI speech recognition systems like Siri and Google Assistant 

convert spoken language into text and interpret accents and pronunciations. The 

article analyzes word structures, prefixes, suffixes, and root words to understand word 

formation and changes in different contexts. Syntax ensures proper grammar and 

coherence in automated text generation and translation. Semantics interprets the 

meanings of words and sentences to generate relevant responses, particularly for 

chatbots and question-answering systems like Chat GPT. Pragmatics considers 



 
                                                              

                        ISSN: 2776-0979, Volume 6, Issue 3, March- 2025 

12 
 
  

context, tone, and implied meanings to provide appropriate responses in 

conversations. By integrating these linguistic principles, AI continues to improve 

natural language understanding and natural language generation, enhancing human-

computer interactions. However, challenges like ambiguity, contextual inference, and 

emotional intelligence still require further advancements in linguistic and AI research. 

How AI Uses Linguistic Knowledge: Machine Translation and Language 

Understanding. Machine translation (MT) is a significant application of Artificial 

Intelligence (AI) in linguistics, utilizing linguistic principles to analyze grammar, 

meaning, and context when converting text between languages. AI processes grammar 

by breaking down sentences into syntactic components, including parsing, 

morphological analysis, and syntactic tree mapping. Beyond grammar, AI must 

understand the meaning of words and phrases in context through word embeddings, 

contextual analysis, and disambiguation. 

Despite advancements, AI still faces challenges, such as idiomatic expressions, 

cultural and pragmatic nuances, and long-distance dependencies. AI struggles to 

translate phrases that do not have direct equivalents in other languages, and it 

struggles to understand humor, sarcasm, and politeness levels. 

Despite these challenges, AI is continuously improving linguistic models and 

incorporating more training data to make translation more accurate and natural. 

However, human oversight is still necessary to refine nuances and cultural 

appropriateness in translations. 

 

Result  

Chatbots in higher education have been shown to increase learners' motivation and 

engagement in language learning. Studies have shown that these chatbots enhance 

both intrinsic and extrinsic motivation, encouraging students to invest time and effort. 

In a study by Yin et al., the experimental group showed higher intrinsic motivation. 

AI-based conversational agents, such as MOCA, also enhanced learners' motivation to 

communicate in the target language. These agents also improved learners' 

engagement in collaborative tasks, but required a moderate level of motivation. 

Attitude towards AI-based systems is another factor that can predict a learner's 

acceptance of new technologies. Studies have shown that learners generally have a 

positive attitude towards AI-integrated EFL learning, viewing it as an opportunity to 

improve their English competence. 

The perspective of linguistics. AI-enhanced language education focuses on the role of 

AI and related technologies in second language learning and corpus construction. The 

development of intelligent speech recognition, natural language analysis, and deep 
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learning technology has promoted the development and utilization of speech 

recognition systems, natural language processing systems, and machine deep learning 

systems. These systems enable language learners to better memorize vocabulary, 

analyze grammar, and understand texts in second language learning. 

AIELL, developed by Jia et al., is an example of AI that can improve English learners' 

reading and writing abilities in real contexts. Dong et al. applied the Multiple Criteria 

Decision-Making system (MCDM) to English multimodal online reading based on 

artificial intelligence, providing an effective decision-making tool for language 

learning experiments. 

As computer technology advances, various language teaching systems emerge, and 

researchers are increasingly focused on which can provide a more efficient teaching 

model. Hang et al. used the Analytic Hierarchy Process (AHP) and Technique for 

Order Preference by Similarity to Ideal Solution optimization (TOPSIS) to rank AI 

teaching systems, allowing teachers and students to choose the appropriate system 

and teaching mode according to their needs. 

Corpus development is another crucial research topic for AI-enhanced language 

education. With the continuous demand for language teaching and research, it is 

essential to collect, analyze, and apply massive data. Scholars have explored and 

researched corpora, which frees language learners from the mechanical memory of 

formulaic language and multiword sequences. However, some scholars have doubted 

the validity of corpora, such as Sag et al.'s belief that multi-word sequences were 

scattered and had no rules to follow, making it difficult for machines to accurately 

locate and analyze them. 

Currently, the leading player in the development of AI neural network systems is the 

Generative Pre-trained Transformer (GPT), developed by open AI in the United 

States. GPT has massive corpus storage capabilities and powerful natural language 

analysis capabilities, generating human-like words, phrases, sentences, and even 

longer language forms in real language environments, greatly promoting the 

development of language research and teaching. 

 

Discussion 

The integration of artificial intelligence into daily life and the evolution of human 

intelligence is crucial, as language is not only a means of communication but also a 

tool for forming and expressing knowledge. The development of new linguistic models 

for interaction with AI could transform human cognitive abilities. However, the 

current linguistic model may not be sufficient to encompass the vast range of 

knowledge that AI can offer. New tools will be needed to create words, phrases, and 
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concepts that can adequately describe the realities generated by AI, facilitating a 

transformation of human consciousness. 

The integration of AI with brain neuroplasticity through brain-computer interfaces 

promises an expansion of cognitive abilities and the potential development of new 

forms of perception. However, this progress must not exclude the preservation of 

human thought, which presents society with the challenge of establishing ethical and 

philosophical foundations for such a merger. 

The advancement of neuroscience combined with AI raises the question of merging 

the human mind with virtual systems, which could open the door to a new type of 

consciousness with limitless intellectual and creative possibilities. This path requires 

both technological efforts and philosophical work, considering what "humanity" 

means in the age of AI. 

In order for the evolution of human intelligence to proceed hand in hand with artificial 

intelligence, we must simultaneously develop not only technology but also language, 

philosophy, ethics, and cultural norms that will serve as the foundation for a new 

society where humans and AI work in harmony, ensuring mutual development and 

prosperity. 

 

Conclusion 

This research explores the potential of embedding as a language for artificial 

intelligence, enabling more sophisticated interactions between humans and machine 

intelligences. It introduces a novel approach to language evolution, exploring mini-

language models and language engineering dimensions. The study also explores 

strategies for AI models, such as dropout and distillation techniques, and introduces 

a multi-low-dimensional embedding architecture for comprehensive language 

engineering. The research also introduces a new paradigm for embedding-based 

logical analysis, such as global reasoning and syllogism embedding. The study also 

explores continuous variable embedding in investment decision-making models, 

demonstrating its versatility in tackling complex problems. 
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