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Abstract 

In decades, technology and artificial intelligence have significantly impacted aspects of life. One noteworthy development 

is ChatGPT, an AI-based model that has created a revolution and attracted attention from researchers, academia, and 

organizations in a short period of time. Experts predict that ChatGPT will continue advancing, bringing about a leap in 

artificial intelligence. It is believed that this technology holds the potential to address cybersecurity concerns, protect 

against threats and attacks, and overcome challenges associated with our increasing reliance on technology and the internet. 

This technology may change our lives in productive and helpful ways, from the interaction with other AI technologies to 

the potential for enhanced personalization and customization to the continuing improvement of language model 

performance. While these new developments have the potential to enhance our lives, it is our responsibility as a society to 

thoroughly examine and confront the ethical and societal impacts. This research delves into the state of ChatGPT and its 

developments in the fields of artificial intelligence and security. It also explores the challenges faced by ChatGPT regarding 

privacy, data security, and potential misuse. Furthermore, it highlights emerging trends that could influence the direction 

of ChatGPT's progress. This paper also offers insights into the implications of using ChatGPT in security contexts. Provides 

recommendations for addressing these issues. The goal is to leverage the capabilities of AI-powered conversational systems 

while mitigating any risks. 

Keywords: ChatGPT; Artificial Intelligence; Security; Privacy; Cyber Security; Attacks; LLMs.

 

1. Introduction 

Open AI, founded in 2015 by Elon Musk, Sam Altman, and others, is dedicated to developing artificial general 

intelligence (AGI) for the betterment of humanity. Their remarkable journey includes the creation of groundbreaking AI 
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models like GPT-2, GPT-3, and the latest innovation, ChatGPT. Building upon the success of GPT-3, Open AI pursued 

further research and development to introduce ChatGPT, based on the advanced GPT-4 architecture. ChatGPT outshines 

GPT-3 in conversation-based tasks, elevating contextual understanding, response generation, and overall coherence to 

new heights. Open AI's primary objective with ChatGPT is to achieve superior contextual comprehension, generate more 

coherent responses, and enhance overall coherence [1]. 

In the realm of Natural Language Processing, a significant breakthrough has been achieved through the development 

of large language models (LLMs). These remarkable artificial intelligence models are specifically designed to 

comprehend and analyze human language. According to the Yang et al. [2] study, LLMs are characterized by four key 

features that set them apart: a profound understanding of natural language text, the ability to generate text that resembles 

human language, contextual awareness, and exceptional problem-solving and decision-making capabilities. These 

features have propelled LLMs to the forefront of advancements in Natural Language Processing, paving the way for 

groundbreaking developments in the field. 

In 2023, a multitude of LLMs emerged, captivating audiences and gaining widespread acclaim. Notable examples of 

these advanced language models include OpenAI's ChatGPT [3] and Meta AI's LLaMA [4]. The sheer popularity of 

ChatGPT is evident, as it boasts an impressive millions of users. LLMs have now expanded their horizons, offering a 

diverse range of versatile applications across various domains. They not only provide technical support in language 

processing-related fields like search engines [3, 5, 6], customer support [7], and translation [8, 9], but also prove valuable 

in general scenarios such as code generation [10], healthcare [11], finance [12], and education [13]. This remarkable 

adaptability highlights their potential to streamline language-related tasks across industries and contexts, making them 

invaluable tools in today's world. 

Leveraging language modeling techniques, ChatGPT undergoes extensive pre-training on a diverse corpus of text 

data, including books, articles, and websites [14]. This pretraining equips ChatGPT with the ability to generate coherent 

and realistic responses during conversations, enabling it to learn intricate patterns and relationships between words. The 

multilingual capabilities of ChatGPT make it exceptionally versatile, as it can seamlessly integrate into global 

applications and cater to a wide range of users. Translation, sentiment analysis, and multilingual content creation are 

just a few examples of its indispensable applications [15]. 

ChatGPT consistently delivers grammatically correct, coherent, and contextually accurate text, making it a valuable 

tool for various purposes such as content writing, summarization, and rewriting [16]. Its contextual understanding 

empowers ChatGPT to grasp the nuances of text-based conversations, resulting in more natural and engaging interactions 

with users. By leveraging its understanding of sentences and phrases, ChatGPT generates relevant and coherent 

responses, ensuring smoother communication [17]. Refining or breaking down prompts using prompt engineering 

techniques allows users to guide ChatGPT towards desired information. This approach significantly enhances the quality 

and effectiveness of ChatGPT conversations. 

ChatGPT, with its remarkable ability to generate convincing responses, has become a powerful tool. However, this 

capability also opens the door for malicious actors to exploit its potential for spreading disinformation, launching 

phishing attacks, and impersonating individuals [17, 18]. Consequently, it is crucial to continuously monitor and assess 

ChatGPT's security vulnerabilities while developing appropriate mitigation measures. 

The risks associated with ChatGPT's exploitation are far-reaching, with potential consequences ranging from 

financial losses and data breaches to privacy violations. Of particular concern is the ease with which highly convincing 

phishing attacks can be generated using ChatGPT, posing a significant security risk. Attackers can manipulate 

conversations to their advantage, further exacerbating the potential damage [17]. To safeguard against these risks, it is 

essential to implement robust security measures that address the diverse challenges posed by ChatGPT. By doing so, we 

can protect individuals and organizations from the adverse effects that stem from its misuse. 

The growing popularity of large language models (LLMs) within the security community has sparked numerous 

research papers highlighting their applications in security and privacy. These papers encompass a range of perspectives, 

including those that emphasize the positive impact of LLMs on security, explore potential risks to security, and delve 

into discussions on security vulnerabilities inherent in LLMs [19]. LLMs have proven to be instrumental in bolstering 

code security, data security, and privacy within the security community. Their positive influence is evident in their ability 

to enhance these aspects. However, it is important to acknowledge that LLMs can also be utilized for offensive purposes 

against security and privacy. These offensive applications encompass a wide array of attacks, including hardware-level 

attacks, OS-level attacks, software-level attacks, network-level attacks, and user-level attacks. 

The exploration of LLMs in the realm of security highlights both their potential for positive contributions and the 

need for vigilance to mitigate potential risks. By understanding the multifaceted nature of LLMs in the context of 

security, the community can work towards harnessing their benefits while proactively addressing any associated 

challenges. 
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However, as with any AI application, ChatGPT raises ethical concerns and risks of misuse. Its powerful text 

reasoning and generation capabilities have led students to find it incredibly helpful for completing their homework. 

Initially used to explain difficult concepts or rephrase project reports, it quickly became a tool for writing entire 

assignments [20]. This misuse caught the attention of teachers and schools, leading to its identification as plagiarism. 

Another concern revolves around the copyright issues stemming from ChatGPT. As more people use it to generate 

original-like text content without proper citation, the question of copyright ownership for the content created by 

ChatGPT becomes a serious issue. With no one taking responsibility for the accuracy and correctness of the generated 

content, regulating the copyright of machine-generated visual and textual content becomes imperative. 

While ChatGPT incorporates privacy protection mechanisms, such as blocking access to personal data, there is still 

a risk of potential data leakage. Malicious attacks, like jailbreaking, could exploit its powerful generation abilities to 

infer information from personal data or even launch attacks on other AI models [21]. It is widely recognized that, despite 

the numerous advantages ChatGPT offers, the potential security, privacy, and ethical problems associated with it cannot 

be ignored [22]. Several research works have been proposed to address these problems, although only a few have 

attempted to consolidate and summarize them. To advance these solutions and pave the way for future work, it is crucial 

to compile these efforts, providing a comprehensive comparison and analysis to improve upon existing approaches and 

explore new directions. The ethical implications of ChatGPT, such as generating malicious, offensive, and biased 

content, are among the primary concerns surrounding this technology. In this article, we aim to contribute to the ongoing 

discussion on the potential improvement of security measures when utilizing ChatGPT. Our goal is to gain a deeper 

understanding of how this technology can be leveraged to enhance security. 

The structure of this paper is as follows: Section 2 explores related works and identifies the open problems in the 

proposed research solution. In Section 3, we delve into the role and significance of security in the utilization of ChatGPT, 

as well as the emerging attack trends. Section 4 presents several security mechanisms that can be implemented to enhance 

the level of security in ChatGPT. Additionally, Section 5 provides insights into the future evolution of ChatGPT based 

on artificial intelligence. Section 6 discusses the possible future trends in ChatGPT based on AI and security. Section 7 

explains the ethical implications and recommendations of ChatGPT based on both AI and security. Finally, we conclude 

the paper by outlining future research directions about ChatGPT. Figure 1 shows the methodology and scope of this 

study. 

 

Figure 1. Methodology and scope of the study 

2. Related Works 

Khoury et al. [23] experimented to assess the safety of code generated by GPT-3.5 using ChatGPT. They instructed 

ChatGPT to generate 21 programs in five different programming languages, specifically chosen to highlight risks 
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associated with specific vulnerabilities. Notably, no security features were requested during the code generation process. 

The findings revealed that although 80% of the generated code was executable, it did not meet the minimum standards 

for secure coding. Less than 25% of the generated code was considered secure against a specific vulnerability, and this 

percentage could be even lower if additional vulnerabilities were included. However, with the assistance of expert 

interactions, ChatGPT was able to rectify approximately 45% of the insecure code. 

Renaud et al. [24] discussed how advanced technologies like ChatGPT introduce new methods for cybercriminals to 

achieve their objectives. They highlighted that ChatGPT could comprehend the security design of targeted systems, and 

its capacity to generate AI-driven languages enhanced the quality of deceptive communications. The authors suggested 

that traditional security policies and best-practice approaches may prove ineffective in the era of ChatGPT. They 

proposed several methods to enhance security in response to this new attack style. For instance, incorporating ChatGPT 

and other AI-generative models with mail servers could help detect whether suspicious emails are AI-generated. 

Additionally, they emphasized the importance of knowledge-based preparedness through awareness training to detect 

and respond to emerging threats. For further details on ChatGPT-related works, please refer to Table 1, while Table 2 

provides an overview of ChatGPT security risks. 

Table 1. ChatGPT related works 

Paper Title Summary 

Beyond the Safeguards: Exploring 

the Security Risks of ChatGPT [25] 

In this paper the authors explored six security risks: information gathering, malicious text writing, 

malicious code generation, dis-closing personal information, fraudulent services, and providing unethical 

content. In this paper the authors selected cases with examples of real interactions with ChatGPT to 

demonstrate these security risks in practice by writing the prompt and the response. 

Do ChatGPT and Other AI Chatbots 

Pose a Cybersecurity Risk? [26] 

In this paper, the authors talked about cyber risks associated with the use of ChatGPT: Social engineering 

attacks, Malware threats, Phishing attacks, Identity theft, Data leakage. The paper included surveys 

conducted on cybersecurity attacks associated with ChatGPT. It also stated methods to minimize these 
cyber threads. 

How Secure is Code Generated by 

ChatGPT? [23] 

In this study, they performed an experiment to address the safety of generated code by GPT-3.5. They 

asked ChatGPT to generate 21 programs, in 5 different programming languages, each of which is chosen 

to highlight risks of a specific vulnerability. Besides that, they did not ask ChatGPT to include any security 

features. Even though 80% of the generated codes are executable, codes indicate that ChatGPT is not able 

to generate codes that meet the minimum standards requirements of secure coding in which less than 25% 

of the generated codes are considered a secure code against a specific vulnerability and could be less if 
they include more vulnerabilities. However, ChatGPT can fix about 45% of the insecure code with the help 

of expert interactions. 

Privacy and Data Protection in 

ChatGPT and Other AI Chatbots: 

Strategies for Securing User 

Information [27] 

In this paper, the Author talked about the privacy risks and concerns associated with ChatGPT, such as: 

data poisoning, data leakage and sharing of sensitive information. in this paper the authors proposed some 

techniques that can increase the privacy protection. They also evaluated every technique and measured the 
impact on the performance of ChatGPT. 

From ChatGPT to HackGPT 

Meeting the Cybersecurity Threat of 

Generative AI [24] 

The authors in this paper discussed how “smarter” technology such as ChatGPT introduces new methods 

for cybercriminals to attain their targets. This is because of several reasons such as ChatGPT can understand 

the security design of targeted systems. In addition, the capacity of ChatGPT for producing AI-driven 

languages boosts the quality of fake communications. The traditional security policies such as best practice 
approaches could be useless in the era of ChatGPT. They propose several methods that may help to raise 

the security level under the new attack style such as incorporating ChatGPT and other AI generative with 

mail servers to detect whether the suspect emails are AI-generated or not may support the security. In 

addition, awareness training should be knowledge-based preparedness to detect new threats. 

Potential Risks of ChatGPT: 

Implications for Counterterrorism 

and International Security [28] 

This paper aims to study the implications of ChatGPT tools for the field of international stability and 

security. The study highlighted four key points: the implications of artificial intelligence for future threats 

and its effect on international security; the impact of ChatGPT on cyberterrorism and artificial intelligence 
and how it creates new opportunities and approaches for the field of cyberterrorism; the dangers of 

fragmented information for violence and disruption operations; the use of psychological warfare against 

targets by misusing ChatGPT and crating fake news and terrorist activities. 

Table 2. ChatGPT Security Risks 

ChatGPT Security Risks Paper title 

{Providing Unethical Content, Private Data disclosure, Information Gathering, 

Malicious code generation, Fraudulent services, malicious text writing} 

Beyond the Safeguards: Exploring the Security Risks of 

ChatGPT [25] 

{Social engineering attacks, Malware threats, Phishing attacks, Identity theft, 

Data leakage} 

Do ChatGPT and Other AI Chatbots Pose a Cybersecurity 

Risk? [26] 

{Unintended Sharing of Sensitive Information, Data Leakage, Adversarial 

Attacks, Model Extraction, Data Poisoning} 

Privacy and Data Protection in ChatGPT and Other AI 

Chatbots: Strategies for Securing Us-er Information [27] 

3. Security in ChatGPT 

Large Language Models (LLMs) have raised concerns regarding various implications, including risks associated 

with private data disclosure, the generation of offensive content, and the potential for generating malicious code. 
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Research highlighted by Derner & Batistič [25] suggests that LLM models like ChatGPT are susceptible to numerous 

vulnerabilities, such as data leakage, code injection, unauthorized code execution, training data poisoning, insufficient 

access controls, improper error handling, overreliance on LLM-generated content, and inadequate sandboxing [16]. 

These vulnerabilities are illustrated in Figure 2, which provides an overview of the main security concerns in ChatGPT. 

 

Figure 2. Vulnerabilities in ChatGPT 

ChatGPT, like other large language models (LLMs), is not immune to security vulnerabilities. These vulnerabilities 

can impact its performance and pose risks to users. The following vulnerabilities have been identified: 

 Data leakage: ChatGPT may inadvertently disclose sensitive information, proprietary algorithms, or sensitive 

details in its responses. Although incidents of data breaches have been quickly addressed and had minimal impact, 

they highlight potential risks for chatbots and users in the future [29]. 

 Code injection: Attackers can modify chatbot answers using invisible single-pixel mark-down images, enabling 

them to extract sensitive user data. This type of attack can persist and affect future answers, even without exploiting 

specific vulnerabilities. Additionally, ChatGPT's accessibility empowers novice hackers to generate malicious 

code without deep technical knowledge [23]. 

 Unauthorized code execution: Exploiting the natural language prompts, attackers can execute malicious code, 

actions, or commands on the system by leveraging the capabilities of LLMs [30]. 

 Training data poisoning: Deep learning models rely on massive training datasets collected from web crawling. 

However, trust in this data is increasingly threatened by data poisoning attacks, where intentionally malicious 

information compromises the training data. Countermeasures are being explored to make falsifying records more 

challenging [31]. 

 Insufficient Access Controls: Poorly implemented access controls or authentication mechanisms can enable 

unauthorized users to interact with LLMs and exploit vulnerabilities [32]. 

 Improper error handling: Inadequate error handling can result in the disclosure of error messages or debugging 

information, which may expose sensitive information, system de-tails, or potential attack vectors [33]. 

 Overreliance on LLM-generated Content: Excessive reliance on LLM-generated content without human oversight 

can have detrimental consequences. Human supervision is crucial to ensure the quality, accuracy, and 

appropriateness of the generated content [2]. 

 Inadequate sandboxing: Inadequate sandboxing can lead to security risks and compromises. Implementing robust 

sandboxing mechanisms is essential to prevent unauthorized access and malicious activities [34]. 

In summary, ChatGPT exhibits various security vulnerabilities that need to be considered. Table 3 provides an 

overview of the security considerations associated with using ChatGPT. 
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Table 3. Security Considerations in ChatGPT 

Security Factor Explain Consideration 

Data privacy and security 
The raise usage of AI in data analysis and processing 
leads to make data security more prevalent. 

Need to consider the sensitivity of data and protect 
the security and privacy. 

Explain ability and transparency 
ChatGPT is a complex model and not easy to explain 

or understand. 

It is essential to ensure transparency in areas where 

decision is vital and whole data as well. 

Misinformation 
The ability of ChatGPT to interact with people such 
as humans increases the impact of AI systems on 

human autonomy. 

Individuals need to maintain control over their 

selections and actions. 

Autonomy 
The ability of ChatGPT to interact with people such 
as humans increases the impact of AI systems on 

human autonomy. 

Individuals need to maintain control over their 

selections and actions. 

Bias and discrimination Large datasets are trained that might cause biases. 
The model may learn these biases and generate 

responses that could be offensive. 

Misuse and abuse 
ChatGPT can be used for malicious goals. Such as, 
generate fake news, and impersonation. 

Ensure that ChatGPT is used ethically. Some 

procedures can help to protect people such as 

produce safeguards and filter contents. 

Privacy and security 
ChatGPT can be used in sensitive datasets such as 
medical reports, private messages, and financial 

records. 

These datasets must be kept securely, and only 

legitimate users can access them. 

Fairness 
While ChatGPT is trained over massive data from the 
Internet, it might propagate bias and absorb in the 

training data. 

Output might be reinforcing stereotypes and need 
to improve rules to debias AI models and generate 

fair algorithms. 

Accountability and responsibility ChatGPT becomes more powerful 

Identify the person who is responsible for making 

decisions and confirm actions. Questions need to 
be considered: 

 Who is accountable for the bad consequences 

of using this technology? 

 Who owns the data? 

 Who is responsible for results that generated by 

ChatGPT? 

4. Security Mechanisms to Improve Security Level in ChatGPT 

Ensuring user privacy and minimizing security risks in the realm of large language models such as ChatGPT is a 

complex undertaking that necessitates the implementation of various techniques. These techniques encompass 

differential privacy, secure multi-party computation, privacy-aware machine learning algorithms, adversarial training, 

robustness testing, rate-limiting, blocking automated queries, anonymization, and encryption methods [35]. By 

employing these methods, it becomes possible to guarantee that user data remains appropriately safeguarded against 

unauthorized access and misuse throughout both the model training and interaction phases. 

When it comes to AI model training and testing, preserving data privacy assumes paramount significance, particularly 

in instances involving sensitive or confidential information [36, 37]. However, achieving comprehensive privacy 

preservation in AI necessitates the consideration of the four pillars of Privacy-Preserving Machine Learning (PPML): 

training data privacy, input privacy, output privacy, and model privacy. The first three pillars primarily focus on 

protecting the privacy of data creators, while the fourth pillar aims to safeguard the privacy of model creators. A 

taxonomy delineating privacy preservation techniques can be observed in Figure 3, and Table 4 offers a comparative 

analysis of these techniques [37]. 

 

Figure 3. Taxonomy of privacy-preserving techniques 
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Table 4. Comparison between privacy preservation techniques 

Type 
Privacy preservation 

techniques 
Description Advantages Disadvantages 

Cryptographic 

techniques 

Homomorphic 
encryption (HE) 

Homomorphic encryption (HE) is a technique in 

which the linear models are transformed into 

encrypted models using Pillar methods. It involves the 

development of a collective learning protocol, which 

facilitates the exchange of classified time-series data 

within an organization. 

The encryption of data is performed by the data owner, 

and the decryption occurs after all computations are 

completed. 

Secure and efficient cloud utilization 

and collaboration with third parties. It 

can also be utilized to obtain outsourced 

services for research and analysis while 

maintaining an imputation efficacy of 

over 0.99 AUC score through multiple 

optimizations. 

Slow and requires either a programmed or 

dedicated client-server application for 

proper functioning. 

Secure Multi- party 

Computation (SMPC) 

[38] 

Data can be computed by dividing it among various 

parties, who then apply the algorithm to their 

respective secure data without being aware of the other 

data. This approach helps maintain privacy and 

enables multiple parties to perform a function on their 

inputs while keeping them confidential. However, this 

technique may not be suitable for training large 

language models such as GPT-4, which usually 

involves a single dataset owned by a single entity. 

Even if the input data is searched for an 

indefinite amount of time and resources, 

it will remain private as there are many 

parties involved who cannot be trusted 

and may have ulterior motives. 

The computation process requires 

assumptions about the number of 

untrustworthy parties involved, which can 

result in higher costs for communication 

and computation, leading to decreased 

performance. The effect on usability will 

vary depending on how the implementation 

is executed. 

Non cryptographic 

techniques 

Differential Privacy 

Techniques [39, 40] 

The concept of differential privacy ensures that 

privacy is maintained even when the adversary has 

extensive external knowledge. The approach involves 

adding sufficient noise to the outcome, such as the 

model produced from training, to conceal the 

contribution of any individual to that outcome. This 

technique is based on a theoretical foundation and 

aims to prevent the model from learning too much 

about any specific example in the training data by 

incorporating a regulated quantity of noise.  

Differential privacy is a robust method 

that allows for modular design and study 

of privacy techniques due to its ability to 

be composed, withstand post-processing, 

and gracefully degrade when dealing with 

correlated data.  

Differential privacy is more effective at 

adding noise to data than previous methods 

because it not only prevents linking but 

also prevents reconstruction. However, this 

method may result in a trade-off between 

privacy and utility, as the added noise can 

negatively impact the performance and 

accuracy of the model.  

Rate-Limiting and 
Blocking Automated 

Queries 

Rate-limiting involves constraining the number of 

requests made by a user or service to the system within 

a designated time, it is serving as a protective measure 

that can be implemented is blocking automated queries 

to shield the system from automated attacks or misuse. 

Blocking automated queries is another technique used 

to prevent abuse by bots or automated scripts. These 

queries are typically made to extract data or perform 

actions that may negatively impact the application or 

violate its terms of service. By detecting and blocking 

such automated queries, the application can protect its 

resources and ensure fair usage for all users. 

This approach provides defense against 

various forms of attacks, including 

DDoS attacks, credential stuffing, brute 

force attacks, and data scraping. 

A limit on the number of requests a user or 

IP address can make within a specific 

timeframe. 

Adversarial Training, 

Robustness Testing 

[41, 42] 

Highly effective method for protecting deep learning 

models from adversarial examples by reducing the 

malicious effect caused by adversarial attacks. Unlike 

other defense strategies, it focuses on improving the 

models themselves to enhance their intrinsic 

robustness. 

The quality of the adversarial samples 

used during training is crucial in 

addressing issues like overfitting, 

generalization, and training efficiency. 

Increase the robustness of a model 

against adversarial attacks and help to 

improve its generalization. 

Higher computational costs and intricacy, 

potentially impacting the overall 

performance usability. 

Privacy-Aware Machine 

Learning Algorithms 

(FL) [43] 

(FL) aims to ensure privacy during the learning 

process by distributing data among various groups and 

companies, creating separate datasets. This approach 

preserves local privacy while enabling real-time 

continual learning and diverse data. 

Data protection involves storing the 

training dataset on individual devices, 

which eliminates the necessity for a 

centralized data pool. This allows for 

real-time continual learning and ensures 

data diversity. 

There are still challenges to overcome, 

such as attacks on robustness and the need 

for improved efficiency and effectiveness. 

Additionally, there may be computational 

overhead or a decrease in model accuracy 

in the current state of FL. 

Blockchain 

(Decentralized system) 

[27] 

Blockchain is a method that ensures privacy and 

secures personal information using private key 

encryption and zero-knowledge proofs. 

decentralization, immutability, 

transparency, and access control. 

Complexity, publicly accessible 

blockchains, scalability issues, and 

vulnerability to data breaches 

Hybrid privacy-

preserving deep 

learning (HPPDL) 

Anonymization and 

encryption techniques 

[27, 39] 

These techniques are key to protecting data and 

privacy, ensure that data used in training and 

interaction is secure, and not vulnerable to 

unauthorized access or misuse.  

In AI, anonymization is commonly used to protect user 

data during model training, and techniques include 

data masking, pseudonymization, generalization, and 

differential privacy. 

-Secure the data used during training 

and interaction,  

-Removing personally identifiable 

information from datasets to prevent 

linking the data back to the individual it 

originated from. 

-Preventing unauthorized access and 

misuse. 

There is a risk of confidentiality breaches if 

the model produces results that reveal 

sensitive patterns in the data. 

FL+HE, FL+SMPC, 
FL+DP, FL+DL & BC 

[44-46] 

The integration of FL with SMPC and DP offers 

sufficient security measures to comply with General 

Data Protection Regulation GDPR, which demands 

strict data security and protection. These technologies 

aim to overcome the hurdles imposed by GDPR and 

ensure the secure collection and utilization of large 

datasets. 

This combination incorporates adequate 

security measures to fulfill data 

protection requirements Effectively 

protect privacy, reduce the cost of 

training ML models, and make use of 

diverse community-sourced data. 

The time complexity increases. There is a 

trade-off between accuracy and efficiency. 

5. ChatGPT Future Based on AI 

Artificial Intelligence (AI) has made remarkable progress across various sectors, including cybersecurity. The 

emergence of sophisticated AI models like OpenAI's ChatGPT has brought about a significant shift in security 

operations. However, like any technology, AI advancements in cybersecurity carry both advantages and disadvantages. 
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ChatGPT, like other AI applications, encounters certain limitations and challenges in the realm of AI and security. 

While it offers transformative capabilities, there are ethical concerns and risks of misuse associated with its use. One 

notable challenge is the potential misuse of ChatGPT in academic settings. Due to its powerful text-generation abilities, 

students have found it helpful for completing homework assignments. However, this has led to instances of plagiarism, 

as students rely on ChatGPT to write entire assignments without proper attribution. Another concern revolves around 

the copyright implications of content generated by ChatGPT. As more individuals use ChatGPT to create original text 

content without proper citation, the issue of copyright ownership becomes significant. The lack of responsibility for the 

accuracy and correctness of the generated content raises questions about the regulation of machine-generated visual and 

textual content [47].  

In terms of security, there are potential risks associated with the use of ChatGPT. Cybercriminals and fraudsters may 

exploit the technology for destructive purposes, such as creating scripts for dark web marketplaces. It is crucial to 

implement strict security measures, ensure responsible and ethical usage, and continuously monitor and update the 

model's capabilities to mitigate these risks [48]. The ethical, legal, and societal implications of harnessing ChatGPT in 

various AI and security applications are also worth considering. The reliance on ChatGPT for conversations raises 

concerns about the loss of genuine human connection and the potential detrimental effects on society. Additionally, AI 

models like ChatGPT can propagate inaccuracies or biases present in the training data, highlighting the need for 

continuous improvement in the training process to mitigate bias.  

Addressing these limitations and challenges requires ongoing research and development. Efforts should focus on 

curating diverse and high-quality datasets, implementing bias mitigation techniques, and promoting responsible usage 

to ensure the ethical and secure deployment of ChatGPT in different applications. In summary, while ChatGPT offers 

transformative capabilities, it is essential to address the ethical concerns, security risks, and limitations associated with 

its use. By actively addressing these challenges, researchers and developers can pave the way for responsible and 

beneficial applications of ChatGPT in AI and security domains. 

5.1. Pros of AI Advancements in Cybersecurity 

 Enhanced Threat Detection: AI models like ChatGPT can be trained to identify patterns and anomalies in data that 
might indicate a cybersecurity threat. This capability can significantly enhance threat detection and response times. 
For instance, AI can analyze network traffic and identify unusual patterns that might suggest a potential cyberattack 
[49]. 

 Automation of Routine Tasks: AI can automate routine tasks, freeing up cybersecurity professionals to focus on 
more complex issues. For example, ChatGPT can be used to automate the generation of phishing emails for 
security awareness training or to automate responses to common security inquiries [50]. 

 Proactive Security Measures: AI can help in predicting and preventing cyber-attacks before they occur. By 

analyzing historical data, AI can identify patterns and predict future attacks, enabling organizations to take 
proactive security measures [51].  

5.2. Cons of AI Advancements in Cybersecurity  

 Dependence on Data Quality: The effectiveness of AI models like ChatGPT heavily depends on the quality of the 
training data. If the data is biased, incomplete, or inaccurate, the AI model may produce unreliable results, which 
can have serious implications in a cybersecurity context [52]. 

 Risk of AI-Powered Cyber Attacks: While AI can enhance cybersecurity, it can also be used by cybercriminals to 
carry out sophisticated attacks. For instance, ChatGPT could be used to generate convincing phishing emails or to 
automate the discovery of system vulnerabilities [53]. 

 Lack of Explain ability: AI models often suffer from a lack of explaining ability, meaning it can be difficult to 
understand why they made a particular decision. This can be problematic in a cybersecurity context, where 

understanding the reasoning behind threat detection can be crucial [54]. AI advancements like ChatGPT offer 
promising benefits for cybersecurity, but they also present new challenges that need to be addressed. As with any 
technology, it is crucial to understand and mitigate these risks to fully leverage the potential of AI in cybersecurity. 

6. Future Trends in ChatGPT Based on AI and Security Perspective 

 The domain of Chatbot Generative Pretrained Transformer (ChatGPT) technology is expected to witness significant 

future developments, closely intertwined with advancements in artificial intelligence (AI) and cybersecurity. This section 

delves into the potential evolution of ChatGPT technology and its impact on the AI and security domains. 

6.1. Investigation of Possible ChatGPT Tech Progress and Innovations 

 Enhanced Language Understanding and Generation: Future iterations of ChatGPT are poised to make substantial 

advancements in language processing, leveraging transformer models and self-supervised learning techniques to 

enhance contextual comprehension [55]. The incorporation of multimodal data processing is expected to further 

augment its language processing capabilities, aligning with recent developments in this field [56]. 
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 Autonomous Learning and Adaptation: Future versions of ChatGPT are projected to feature advanced autonomous 

learning, enabling real-time adaptation to user interactions through continual learning algorithms [57]. 

 Human-AI Collaborative Interfaces: The trajectory of ChatGPT's evolution points toward more seamless human-

AI interactions, indicating its potential to become a more collaborative tool. Ongoing research in Natural Language 

Processing (NLP) and Human-Computer Interaction (HCI) suggests that AI systems, including ChatGPT, may 

become proficient in understanding complex human intentions [58]. 

6.2. Prediction of the Future Trends and Their Effect on AI and Security Domains 

 Impact on AI Development: The advancements in ChatGPT are anticipated to lead to more context-aware, ethically 

aligned AI systems that can better understand diverse human contexts, thereby addressing current limitations in 

AI adaptability across various domains [59]. 

 Security Implications: The advancement of ChatGPT raises complex security implications, including its 

application in cybersecurity for threat detection and user authentication. However, this progress also underscores 

the need for advancements in AI ethics and security protocols to mitigate potential misuse [60].  

 Privacy and Data Security: As ChatGPT becomes more integrated into daily activities, ensuring data privacy and 

security becomes imperative. Implementing privacy-preserving techniques such as federated learning and 

differential privacy is crucial for safeguarding user data while maintaining AI efficiency [61].  

The future development of ChatGPT technology is expected to significantly impact the AI and cybersecurity fields, 

promising enhanced capabilities while underscoring the importance of addressing ethical and security challenges in AI 

development. A comprehensive strategy encompassing technological innovation, ethical considerations, and robust 

security measures is essential for realizing ChatGPT's full potential in the evolving digital era.  

7. Ethical Implications and Recommendations of ChatGPT AI Based on Security 

The discussion of ethical considerations is necessary due to the wide array of potential applications for ChatGPT, an 

emerging technology with numerous possible uses. The ethical issues surrounding the exploitation of ChatGPT primarily 

revolve around privacy, bias, and the potential for misuse, as excessive use of this powerful tool may raise concerns 

about data accumulation, collection methods, and storage practices. Data collection must adhere to ethical standards and 

governmental laws aimed at preventing privacy infringements. As such, the strategy employed in the development and 

use of ChatGPT AI chatbots is ethically oriented and has the potential to bring about meaningful societal and human 

advancements. Therefore, it is essential to critically analyze the trade-offs between the use of AI chatbots for 

convenience and the preservation of human communication as an art form, taking into account social dynamics and 

expertise [22, 62]. Various interpretations and recommendations are outlined below for consideration [63, 64]. 

7.1. Ethical Implications 

The advancement of ChatGPT technology raises significant ethical concerns related to security, data privacy, 

potential misuse, and its impact on human communication and social skills. 

 Security concerns: The realistic nature of ChatGPT conversations presents security risks, including the potential 

for social engineering, phishing hoaxes, and impersonation. Cybercriminals can exploit ChatGPT to deceive 

victims into clicking on malicious links, sending sensitive information through fake emails, and installing malware. 

Moreover, the tool's advanced impersonation capabilities enable the AI to masquerade as a victim's associate or 

family member, undermining trust. 

 Privacy Concerns and Data Protection: ChatGPT AI systems can collect and process substantial amounts of 

personal user data, including conversation logs, internet history, and location information. This raises significant 

privacy concerns, as the use or disclosure of such data to third parties without consent can infringe upon users' 

privacy rights. To address this, there have been calls for the implementation of data protection governance and 

user boundaries to ensure greater accountability and transparency in the collection and utilization of data by 

ChatGPT AI systems [20, 65]. 

 Protection of the training data and models: While ChatGPT aims to produce human-like text, there is a risk of 

unintended outcomes, including misinterpretation and the generation of offensive or harmful content. Additionally, 

the performance of ChatGPT can be influenced by factors such as the quality of training data and model structure, 

with potential implications for spamming and financial information theft. 

 The performance of ChatGPT: The performance of ChatGPT is contingent upon factors such as the quality of its 

training data and model structure. However, there is a need to exercise caution against the misuse of machine 

learning, which could lead to spamming, theft of financial information, and impersonation-based attacks with 

detrimental effects on businesses. Additionally, there are concerns about the potential misuse of ChatGPT for 

executing impersonation and social engineering techniques [66]. 
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 The potential for misuse of ChatGPT: There are concerns that ChatGPT's AI chatbot may be abused for malicious 

purposes, including cyber-attacks, dissemination of false information, and fraudulent activities such as phishing. 

Furthermore, the technology's impact on human communication and social skills is an ethical consideration, with 

some studies suggesting potential negative effects on empathic concern and satisfaction with social support, 

particularly for individuals experiencing social isolation [67].    

 The potential effects of ChatGPT AI chatbot on human Interaction and social skills: The potential influence of 

ChatGPT AI chatbot on human interaction and social skills is an ethical concern worth exploring. While some 

studies suggest that chatbots can alleviate social isolation among older adults [68], others raise alarms about the 

potential adverse effects of chatbot use on human communication. For instance, research by Tsai & Chuan [69] 

has revealed that engaging with chatbots correlates with reduced empathic concern and decreased satisfaction with 

social support, especially for individuals already facing social isolation. This calls for greater attention to the 

societal and psychological implications of AI systems, along with increased resources dedicated to nurturing social 

skills and support systems to mitigate these concerns [70, 71]. 

7.2. Recommendations 

 Improved Security Measures: The strength of ChatGPT’s security relies on every single component. If any supplier 

or vendor is compromised, the entire system could be at risk. It’s important to understand that many hackers are 

actively seeking to exploit this solution, increasing the security risk for businesses using ChatGPT. Therefore, 

organizations need to establish robust encryption protocols and authentication methods to protect user data and 

prevent cyber threats.  

  Continuous Evaluation and Monitoring: This is for the ethical implications of ChatGPT AI chatbot to detect and 

minimize any possible risks, this is essential due to ChatGPT’s self-learning ability. It's crucial to verify that the 

system functions within set parameters and isn't exploited for malicious purposes. Given its access to vast amounts 

of data, there's a potential for security breaches if protective measures are insufficient. This could result in the 

exposure of sensitive data or its exploitation by malicious actors. Hence, strong access controls, change 

management, and logging systems are vital. 

 The need for transparency: Transparency is vital for establishing trust and preventing privacy concerns in the use 

of ChatGPT. OpenAI's privacy policy addresses data storage, management, and processing, but the lack of 

stringent data protection measures and regulations exacerbates privacy worries. OpenAI's opaque operations 

complicate audits and verification, making it challenging to detect and mitigate privacy risks. This lack of 

transparency underscores the necessity for stronger data protection measures and regulatory supervision. 

 Integration of Ethical Standards: Developers should follow ethical standards when creating AI-powered chat 

applications, emphasizing that they prioritize user privacy and welfare. 

 Continuous Innovation: Developers must keep up with new developments in AI and chat technology to improve 

ChatGPT’s capabilities and offer users a more sophisticated and smooth experience. Additionally, developers, 

legislators, and users must act as an application of the ChatGPT AI chatbot. 

8. Conclusion 

In conclusion, ChatGPT, a powerful NLP system, offers several advantages in terms of context recognition and 

generating relevant responses. It supports multiple languages and diverse tones, allowing for flexible communication. 

By automating chats, ChatGPT saves time and resources while enabling faster dialogue interactions. Businesses can 

leverage ChatGPT to efficiently respond to customer queries, providing a personalized experience. The sophisticated AI 

used in ChatGPT enhances customer service and productivity, enabling companies to focus on core tasks and expand 

their operations. 

However, it is important to address the security vulnerabilities and potential attacks associated with ChatGPT. This 

research highlights various types of attacks, including unauthorized code execution and insufficient access control. To 

enhance the security level of ChatGPT, cryptographic and non-cryptographic methods are suggested. While ethical and 

safety considerations remain crucial in the development of conversational AI systems, there are still flaws and potential 

attacks that need to be addressed. In summary, while ChatGPT offers transformative capabilities in AI and security, it 

is essential to address the ethical, legal, and societal implications it presents. By actively addressing these challenges, 

future work should explore additional types of attacks and propose preventive measures to mitigate their occurrence in 

ChatGPT. Researchers and developers can ensure the responsible and beneficial deployment of ChatGPT in various 

applications while safeguarding against potential risks. 
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