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Abstract

Advances in natural language processing have led to the development of Al-based chatbots; however, their performance in specialized
domains remains underexplored. Pragmatics involves inferring meaning from situational, cultural, and interpersonal cues. Currently, there
is limited research on the pragmatic competence of chatbots in the financial sector. In this study, we investigated ChatGPT-generated
conversations simulating bank account inquiries to evaluate pragmatic coherence, user-friendliness, and similarities to human communi-
cation. Thirty discrete utterances across nine conversational turns were qualitatively assessed for adherence to Grice's Maxims, pragmatic
encoding, inference processes, and formality. Our analysis revealed that ChatGPT consistently decoded conversational intent and effec-
tively delivered contextually appropriate content, although responses were occasionally verbose, repetitive, or overly formal. In addition,
a user-opinion experiment was conducted to compare original and pragmatically modified responses with contextual and social features
removed. Notably, the removal of pragmatic cues did not significantly affect participants' perceptions of naturalness or authenticity. Overall,
current Al can implement certain pragmatic adaptations to interpret user intentions and contextual relevance. However, in specific contexts
such as financial services, achieving a balance between communicative efficiency and naturalness remains an ongoing challenge. Our
results suggest exploratory evidence that targeted pragmatic editing can nudge perceptions in specific contexts.
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1. Introduction

Artificial intelligence (AI) has become increasingly integrated into multiple professional domains, including healthcare, education, and
business operations [1], [2]. One of the most visible applications is conversational systems, or chatbots, which serve as personal assistants
or conversational partners. Chatbots can be classified into three main types: rule-based chatbots, retrieval-based chatbots, and generative
chatbots, which dynamically generate context-sensitive responses [3]. These systems rely on large databases with internet access and ben-
efit from enhanced computational power, now demonstrating remarkable fluency and contextual awareness. Although general guidelines
exist for developing chatbots, they may not fully capture certain aspects of human speech [4]. Additionally, chatbots may struggle to
recognize the nuanced intentions of their users, which can lead to frustration.

In everyday conversations, many language principles are employed instinctively, without premeditation or conscious planning. These prin-
ciples make human language difficult to imitate and learn. In recent years, analytical chatbots have implemented a system known as the
natural language interface, which facilitates intuitive human-computer interactions by translating user intentions into controls and com-
mands [5]. This interface is built on advancements in natural language processing, a subfield of Al that enables chatbots to comprehend,
interpret, and respond to humans naturally [6]. The natural language interface allows users to make direct and personalized requests, such
as "How's the weather today?" instead of memorizing specific commands. This process involves multiple layers of processing, including
text parsing, where the system breaks down input into individual parts of speech and analyzes their structure and relationships. It then
undergoes another stage of natural language understanding, which is trained through machine learning to help chatbots recognize patterns
and make predictions or assumptions based on prior knowledge and examples.

A natural language interface consists of three main components: syntax analysis, semantic analysis, and pragmatics. While syntactic and
semantic analyses focus on grammatical and literal meanings, pragmatic analysis involves understanding unspoken user intentions, grasp-
ing contextual relevance, and identifying ambiguity and implicit meanings [7]. ChatGPT, which stands for Chat Generative Pre-trained
Transformer, represents a state-of-the-art generative Al. Compared to earlier chatbots, ChatGPT has rapidly evolved from a research tool
into a versatile and articulate conversational Al suitable for real-world use [8]. A recent study assessing ChatGPT's performance on medical
licensing exams in the UK and the USA revealed its ability to answer novel questions and pass these professional exams [9]. Given the
growing use and continuous improvement of large language model-based chatbots, a deeper examination of their comprehension capabil-
ities in various everyday contexts is warranted.

The adoption of chatbots in the financial sector has been relatively slow in comparison to other fields, such as the creative and academic
domains [10]. However, Al offers the banking industry unprecedented advantages, including considerable increases in operational
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efficiency and revenue [11]. As such, major financial institutions are actively pursuing Al-driven transformations. By contrast, chatbots
remain constrained in their capabilities and in interpreting customer queries [12]. Predictably, human customer service agents are still
preferred by consumers over chatbots [13]. This preference may stem from the complexities of pragmatic understanding during financial
service interactions, where Al systems must navigate indirect speech, implicature, politeness strategies, and user intentions. Currently,
studies addressing the pragmatic competence of chatbots are limited. Understanding how chatbots handle pragmatic interpretation can
inform their safe and effective deployment in professional domains.

In this study, we conducted a pragmatic analysis of Al-generated conversations in a simulated financial services environment. Specifically,
we examined ChatGPT's adherence to Grice's Maxims, its use of pragmatic encoding and inference, and its resemblance to human com-
municative norms. In addition, a user-opinion experiment was conducted to assess how pragmatic modifications influence perceived nat-
uralness and appropriateness.

2. Methods

To test the similarity between human and Al-generated text, we used the ChatGPT-40 version. Our study was divided into two parts (Figure
1). We conducted virtual conversations by asking a series of questions about opening a bank account. Each response consisted of multiple
utterances structured into sentences. In total, 30 utterances were generated across 9 turns.

9 turns
Prag_ma_tlc 30 utterances User-opinion
qualitative p
- experiment
tagging

5 utterances:
Original
Pragmatically modified

Grice's maxims

Pragmatic encoding:

- Ellipsis
= Indexical
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Naturalness (0-5)
Appropriateness (0-5)

Explicature
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Grading:
Casual or formal?

User-friendly scale (0-10)
Human-computer (0-10)

Fig. 1: Study Flowchart.

The first part of the study involved a set of pragmatic qualitative analyses of the 30 utterances. We began by examining whether these
responses violated Grice's Maxims. Generally, Al incorporates many principles of human speech into its replies, including Grice's Coop-
erative Principle [14], which outlines how human conversational exchanges are organized to be efficient and effective. Grice divided his
principles into four conversational maxims: the Maxim of Quantity, the Maxim of Quality, the Maxim of Relation, and the Maxim of
Manner [15]. These maxims were later modified by Setlur and Tory for chatbot design [16]. It is believed that Grice's Maxims help chatbots
formulate responses effectively and coherently.

The next assessment focused on pragmatic encoding processes, specifically ellipsis and indexicals [17]. An ellipsis is the omission of words
to avoid unnecessary repetition while maintaining clarity in context. Indexicals are expressions whose meanings depend on the context or
the referent identified by the user. The third assessment concentrated on inferring the user's speech, encompassing explicature, implicature,
and presupposition [18]. Explicature enriches or clarifies the literal meaning of an utterance through context. Implicature refers to what is
implied by the context or suggested by the user but not explicitly stated. Presupposition involves background assumptions that are mutually
understood by both the user and the chatbot.

The last assessment aimed to evaluate formality, user-friendliness, and similarity to human responses. Given that the primary purpose of
this chatbot is to serve as a personal assistant, its user-friendliness was measured by assessing its understanding of pragmatics and adherence
to Grice's Maxims on a scale from 0 to 10. Additionally, a human-computer scale (also from 0 to 10) evaluated the chatbot's understanding
of human pragmatics and its ability to generate human-like responses, utilizing key principles of human language and literature.

In the second part of the study, we conducted experimental pragmatics to assess the perceptual significance of pragmatic features [19]. A
user-opinion experiment was carried out with ordinary individuals who were unaware of the results of the previous analysis to prevent
subjectivity and bias in the pragmatic annotations. Five representative utterances were selected, and ChatGPT's responses were transformed
into pragmatically modified forms that excluded certain pragmatic features. These modifications involved stripping away contextual and
social layers while retaining literal, syntactic, and semantic accuracy. The main framework involved removing implicatures, deixis, and
indirect speech acts while avoiding mechanical tones. Two investigators (JYCC and TCH) collaboratively reconstructed these modifica-
tions and reached a consensus through discussion.

Fifteen fluent English-speaking participants, with no professional backgrounds in computer science or linguistics, were randomly assigned
different versions of the same sentence. They were recruited to ensure gender balance and asked to identify which sentence was generated
by AI and which was produced by a human, all in a blind manner. Additionally, participants were asked to rate the naturalness and appro-
priateness of each response on a scale from 0 to 5, with higher scores indicating better quality.
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3. Results

Analyzing 30 utterances across 9 turns revealed that ChatGPT typically responded to questions with a consistent structure. First, it provided
a brief general answer, followed by a list of relevant information. Notably, ChatGPT included multiple examples or details, formatted as
bullet points or in a numbered list (Figure 2). After the list, a summary concluded the response. Additionally, ChatGPT included a turn-
taking cue to indicate that it had finished speaking. This structure enhanced clarity and reduced confusion by summarizing the information.
The turn-taking cue signaled that all information had been fully presented, allowing the user to ask follow-up questions.

will | need to sign legal documentss?

Yes, when opening a bank account, you’'ll generally need to sign some legal documents. These
documents are necessary to establish the account and ensure you understand the terms and

conditions. Here’s an overview of what you might expect:

Documents You May Need to Sign:

1. Account Agreement: This outlines the terms and conditions of the account, including fees,
interest rates, and other important details.

. Signature Card: This is a document that records your signature, which the bank uses to verify
your identity for transactions.

. Privacy Policy: This document explains how the bank will use and protect your personal
information.

. Tax Form (if applicable): In the U.S., for instance, you may need to fill out a W-9 or W-8BEN

form for tax purposes, especially if you're a new customer.

. Consent Forms: If the bank offers additional services or features, you might need to sign
consent forms for things like electronic statements or overdraft protection.

Signing Process:

= In-Person: If you open an account at a branch, you'll sign physical documents. The bank

representative will guide you through the process.

Online: If you open an account online, you'll typically sign electronically. You may be required to

agree to terms by clicking a checkbox or typing your name.

These documents are designed to protect both you and the bank, ensuring that all pamesi
understand the account’s terms and responsibilities. If you have any concerns or questions about the
documents, don‘t hesitate to ask the bank representative for clarification.
A O P

Fig. 2: Sample Utterances Generated by ChatGPT.

In the pragmatic qualitative analyses, compliance rates for the Maxims of Quantity, Quality, Relation, and Manner were 67%, 100%, 93%,

and 47%, respectively (Figure 3). ChatGPT consistently adhered to the Maxims of Quality and Relation, as it is designed to stay on topic

while accessing the internet to retrieve necessary and accurate information. Although the four Maxims were generally followed, some

violations did occur.

e User: Will I need to sign legal documents?

e Chatbot: ... Here's an overview of what you might expect.

In this case, the Maxim of Manner was violated because the sentence was overly complicated. A transition into a list should be short and

clear; the phrase "an overview of" is unnecessary and detracts from clarity. Occasionally, excessive repetition also violates the Maxim of

Quantity, reiterating the same meaning without providing new information and offering more content than necessary to convey the message

effectively. Despite these occasional violations of verbosity or repetitive phrasing, they are inconspicuous without close reading and anal-

ysis.

e User: What are some bank suggestions?

e Chatbot: Here are some popular banks and financial institutions known for their savings accounts, along with some key features to
consider.

The sentence literally informs the user about a list of banks and financial institutions along with their key features. However, contextual

enrichment, it implies that the user is expected to identify the specific banks and financial institutions mentioned, as well as their key

features. In this regard, ChatGPT successfully employed explicature to contextualize user intent.
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Remarkably, ChatGPT has consistently demonstrated the ability to decode and interpret the underlying messages in the user's questions
while maintaining topical relevance and factual reliability. For instance:

e User: Can you teach me how to open a bank account?

e Chatbot: Sure! Opening a bank account is usually a straightforward process.

In this instance, instead of interpreting the request literally as an inquiry about its teaching ability, ChatGPT understood that the user was
seeking assistance. Not only could it decode natural language, but it could also encode it in its responses.

e Chatbot: If you have any specific questions or need help with a particular step, feel free to ask!

This response makes use of ellipsis and indexical references. However, it omits specific details, making it difficult to understand without
context. The response does not specify what the "specific question”" or "particular step" refers to. Furthermore, the use of ellipses may
occasionally feel unnatural and produce ambiguity. In the following, the phrase "dive in" is unclear, as there is insufficient context to
support its reference.

e User: I will consider it in the future.

e Chatbot: When you're ready to dive in, you'll have a better idea of what fits your needs best.

Notably, the formality used by ChatGPT varies depending on the nature of the question. If the user begins with a casual greeting, such as
"Hello!" or "Hi!"—with exclamation marks indicating a relaxed tone—the response is casual, featuring phrases like "Sure!" or "Feel free
to ask!" As the dialogue continues and questions become more direct, ChatGPT adopts a more formal tone. It also occasionally offers
suggestions and encouragement to take action.

e User: What are the downsides?

e Chatbot: Some goals, especially short-term or emergency savings, a savings account is a great option.

In this example, ChatGPT indirectly suggests what it believes the user should do by expressing its view on what it considers a good option.
While having an opinion is normal for humans, Al is designed to remain as neutral as possible. Although offering an opinion can introduce
bias, it is noteworthy that Al can make rational suggestions based on the available facts and information.

Overall, ChatGPT typically strives to be user-friendly by providing accurate and detailed information. At times, overly formal phrasing
can lead to awkwardness. For instance, when asked about opening a bank account, a response like, "Yes, when opening a bank account,
you'll generally need to sign some legal documents," clarifies the situation but is too wordy for users seeking a quick answer. Lengthy
responses and extensive lists of examples can obscure the main point, resulting in unclear communication. Additionally, ChatGPT lacks a
distinct personality; it consistently uses a monotone tone that, while formal, is not engaging and can become dull over time.

In the user-opinion experiment, most respondents identified the original versions as Al (Figure 4). In some cases, pragmatic modifications
enhanced the human-like qualities. For instance:

e User: Hello! Can you teach me how to open a bank account?

e Original: Sure! Opening a bank account is usually a straightforward process.

e Modified: Of course! It is usually a pretty straightforward process.

The original versions of ChatGPT's responses demonstrated a moderate level of naturalness, eliciting mixed opinions from respondents.
Some found these Al-generated conversations to be natural, as they struck a balance between oversimplification and excessive seriousness.
However, for others, while it was not entirely clear that the original version was Al-generated, the sentences did not sound as natural as
typical human speech. Unexpectedly, removing pragmatics did not increase the likelihood of identifying a sentence as Al-generated, alt-
hough we cannot rule out the possibility that the lack of a significant difference was due to the small sample size. Interestingly, while the
modified versions sometimes appeared less appropriate than the original, their naturalness was not inferior and, in some cases, even sur-
passed that of the original Al-generated version. In these instances, ChatGPT's original responses may be perceived as more formal due to
the removal of politeness markers in the modified version.
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Fig. 4: User-Opinion Experiment. Bars Represent the Proportions or Means.

4. Discussion

In this concise yet detailed analysis of conversations between ChatGPT and the user, we observed distinct response structures and subtle
differences in language use compared to human interaction. While ChatGPT's responses are not entirely unnatural, it is important to rec-
ognize the purpose of a chatbot [20]. For rapidly evolving chatbots like ChatGPT, achieving convenience and user-friendliness while
adhering to the principles of literature and human nature can be challenging. Striking a balance through pragmatic adjustments can enhance
the efficiency and effectiveness of responses.

Our study confirmed ChatGPT's communicative and social capacities, demonstrating its ability to effectively interpret indirect and contex-
tual cues with strong pragmatic awareness. Our findings are consistent with a recent study indicating that participants could not distinguish
between conversations generated by ChatGPT and those written by humans [21]. In the present study, we found that the four Maxims were
largely adhered to, and Al-generated conversations received high scores for user-friendliness and human-likeness. While two additional
maxims, benevolence and transparency, have been proposed [22], they are less relevant to the financial services sector.

In contrast to casual small talk, special considerations should be taken into account for conversations in the financial services setting.
Chatbots in finance present unique challenges, including ethical concerns, data privacy risks, and a lack of transparency and accountability
in decision-making [23]. In financial settings, where time efficiency and factual accuracy are paramount, dialogues must balance efficiency
with customer care. This balance is referred to as "rationalized politeness" in highly professional environments such as call centers [24].
In practice, efficiency often takes priority in transactional conversations. This may explain our intriguing observation that some respondents
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perceived pragmatic modifications as more human-like, suggesting that excessive formal politeness may sometimes undermine conversa-
tional authenticity. However, this does not imply that politeness strategies can be completely discarded to meet efficiency targets. Our study
supports the concept that interaction conventions are shaped by specific contextual considerations. The financial context can also be influ-
enced by geographic and cultural factors. For instance, American and Chinese banks may exhibit different thematic orientations and com-
munication styles [25].

For a chatbot, the Maxim of Manner highlights the importance of avoiding redundancy, repetition, and excessive length. In this study, we
found that ChatGPT sometimes provided lengthy, repetitive, or overly complex responses—Ilikely a result of its optimization for informa-
tiveness rather than conciseness. However, seemingly excessive information can be acceptable if it "ensures that the response addresses
the intent in the question" [16]. The apparent conflict may arise from short passages of conversations in our analysis, where ChatGPT did
not quickly grasp the user's character. In reality, external cues such as appearance and accents play a crucial role. To adhere to the Maxim
of Quantity without understanding the context, ChatGPT may endeavor to deliver unnecessary or superfluous information in its responses.
This issue was noted in a recent report showing that ChatGPT often performed unrequested tasks, leading to undesirable stylistic effects
[26]. Such excess can create communication barriers in real-life interactions.

Our findings of a relatively monotone tone in Al-generated conversations are consistent with a previous report [27], which showed that
ChatGPT exhibited a more uniformly positive tone, while humans displayed a broader range of emotions. In the financial services context
of this study, the emotional differences between ChatGPT and human responses were more subtle, and the narrative monotony was less
bothersome for respondents in the user-opinion experiment. However, as a general-purpose Al agent, it is essential for ChatGPT to under-
stand emotions in opinions, feedback, and dialogues to provide emotionally aware responses [28]. Although ChatGPT still needs to over-
come obstacles in determining the appropriateness of short input texts for making accurate inferences, recent findings suggest that
ChatGPT-4 can reasonably infer personality traits from written text [29]. Future models may incorporate adaptive pragmatic tuning, ad-
justing tone, formality, and brevity based on user profiles and contextual circumstances.

This study has several caveats and limitations. The database used for analysis is relatively small, and a larger study should aim to include
more conversational variations and a broader range of opinions. We plan to interview additional respondents to gain a better understanding
of their reasoning. Furthermore, conducting parallel procedures with different large language models would allow us to compare their
similarities and differences. Finally, incorporating multilingual or cross-cultural comparisons would strengthen the future outlook of this
research.

5. Conclusion

In summary, our pragmatic analysis revealed that current Al-generated conversations in simulated financial services are user-friendly,
exhibiting a high level of naturalness and appropriateness. The chatbot generally adheres to Gricean principles and demonstrates effective
inferential reasoning, although it occasionally produces responses that are overly formal or verbose. Pragmatic modifications do not sig-
nificantly influence users' perceptions of authenticity or naturalness, suggesting that while these cues enhance nuance, they are not the sole
determinants of perceived humanness in financial service interactions. For domain-specific Al applications, optimizing the balance between
pragmatic richness and communicative efficiency remains an ongoing challenge.
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