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ABSTRACT

Acrtificial intelligence models have rapidly evolved, leading to the development of advanced large language models (LLMs)
like DeepSeek R1 and ChatGPT. These models represent significant advancements in natural language processing and
generative tasks, each offering unique features and capabilities. This study provides a comprehensive comparison of the two,
focusing on their architectures, functionalities, and applications across various domains. It highlights the strengths of
DeepSeek R1, such as its versatility in handling multiple types of content, and contrasts them with ChatGPT’s conversational
and interactive abilities. The analysis also addresses the limitations of both models, including computational requirements
and customization challenges. Differentiation tables, flowcharts, and graphical representations are used to visually depict the
key distinctions, offering a clearer understanding of their respective advantages and drawbacks. This comparison aims to
guide users in choosing the most suitable model based on specific needs, technical expertise, and available resources. By
offering a detailed overview of these models, the paper provides insights into how each can be leveraged in real-world
applications, ensuring that users can make informed decisions that best align with their goals and requirements.

Keywords: Artificial intelligence, Large language models (LLMs), DeepSeek R1, ChatGPT, Natural language processing,
Generative tasks, Architecture, Functionality, Applications, Comparison

1. INTRODUCTION

With rapid advancements in Al, particularly in natural language processing (NLP), models like DeepSeek R1 and ChatGPT
have become leading tools for text generation and analysis. These large language models (LLMSs) power applications ranging
from content creation to customer service, offering increasingly sophisticated, contextually relevant responses.

While both leverage deep learning, they differ in architecture and use cases. DeepSeek R1 is a versatile tool supporting text,
images, and audio, making it ideal for industries like healthcare, entertainment, and e-commerce. It streamlines multi-format
workflows and complex data analysis. In contrast, ChatGPT specializes in conversational Al, excelling in coherent, context-
aware dialogues for applications like chatbots, virtual assistants, and customer support.
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DeepSeek R1’s strength lies in integrating diverse content types, benefiting fields requiring multimedia generation, such as
advertising and storytelling. ChatGPT, meanwhile, is optimized for natural, interactive exchanges, making it a powerful tool
for customer engagement, virtual tutoring, and content moderation.

Real-world applications further highlight these distinctions. DeepSeek R1 supports industries needing multi-format content
and automation, while ChatGPT enhances conversational Al experiences. Understanding their strengths enables
professionals to select the right model for their needs, ensuring efficiency and innovation. As Al evolves, both models will
continue advancing in functionality, scalability, and applicability across industries.

2. LITERATURE REVIEW

The review aims to compare the performance and applicability of DeepSeek R1 and ChatGPT for 6G communication,
identifying contradictions, gaps, and areas lacking clarity in the existing literature.

ChatGPT [1] has the potential to support public health by providing data-driven insights and informed decision-
making, but its use also presents challenges and limitations that must be considered.

Acrtificial intelligence tools [2] like ChatGPT can enhance climate change research by aiding model
parameterization, data analysis, and scenario generation, offering valuable insights for researchers and
policymakers.

Large language models (LLMs) [3] like chatbots have the potential to enhance academic work efficiency but pose
ethical challenges related to bias, accuracy, and plagiarism. Balancing their use responsibly is key to leveraging
their benefits.

Pretrained Foundation Models (PFMs) [4], like BERT and ChatGPT, have revolutionized Al by leveraging large-
scale data for diverse downstream tasks, yet challenges remain in scalability, security, reasoning, and cross-domain
learning.

ChatGPT [5] shows transformative potential in healthcare through patient engagement, medical education, and
clinical decision support, despite challenges like hallucination of facts and privacy concerns. Ongoing research aims
to address these limitations.

ChatGPT [6] can generate coherent academic articles that resemble authentic publications, but they often contain
factual inaccuracies and fictitious references, posing risks for untrained readers.

Large Language Models (LLMs) [7] like ChatGPT, Bing Chat, and Bard offer transformative opportunities for
Business and Information Systems Engineering, but also present challenges that demand further research and
exploration.

Authorship of scientific articles [8] by Al chatbots like ChatGPT raises ethical concerns, as they cannot take
responsibility for claims. Despite generating plausible responses, ChatGPT often provides fictitious references,
highlighting the need for cautious use in research.

ChatGPT [9] offers potential in research by assisting with data analysis and hypothesis generation, but it also poses
risks related to plagiarism, factual inaccuracies, and ethical concerns. Journals are considering implementing Al
output detectors to address these challenges.

ChatGPT [10] shows promise in educational transformation but also raises concerns around cheating, accuracy,
privacy, and ethics. Responsible adoption and further research are essential to address these challenges.

Carlbring et al. [11] explored Al-assisted therapy, highlighting ChatGPT's benefits in accessibility and affordability
while noting its lack of human empathy. The study also raises concerns about over-reliance on Al for mental health
support.

Shidiq [12] examined ChatGPT’s role in education, assisting students in writing while cautioning against reduced
originality and over-reliance on Al. The paper emphasizes balancing Al use with human creativity.

Ausat et al. [13] studied ChatGPT in classrooms, finding it enhances personalized learning but cannot replace
teachers due to its lack of emotional intelligence and adaptability. Al is best used as an assistive tool.

Financial institutions [14] leverage Al, 5G, Blockchain, and Metaverse to enhance services, while tech companies
focus on innovative Fintech solutions. This paper explores opportunities, accelerators, and future directions.

Som [15] analyzed ChatGPT’s role in social media, automating customer interactions and content creation while
struggling with contextual nuances and biases. The study calls for increased oversight in Al-generated content.

Castillo-Gonzalez et al. [16] reviewed ChatGPT's effectiveness in academic editing, improving grammar and clarity
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but requiring human oversight for context and accuracy. Al is best used collaboratively with human editors.

o Kalla et al. [17] explored ChatGPT's applications in industries like healthcare and cybersecurity, emphasizing
efficiency but warning of bias and misinformation risks. The study calls for improved safeguards in Al usage.

e Bozi¢ & Poola [18] assessed ChatGPT in education, praising personalized learning but warning of inaccuracies and
privacy concerns. The paper advocates for Al-human integration in teaching.

e Arrieta et al. [19] compared DeepSeek-R1 and OpenAI’s O3-mini, finding DeepSeek-R1 more prone to unsafe
responses. The study stresses the need for stronger Al safety measures.

o DeepSeek-Al Research Team [20] analyzed DeepSeek-V3’s architecture and capabilities in coding and reasoning,
noting its efficiency but high computational costs. The study suggests improvements in scalability.

e 5G technology [21] offers faster speeds, higher bandwidth, and low latency, enabling advanced communication
applications. This chapter explores 5G's evolution, applications, and use cases, focusing on agriculture.

e  Krause [22] explored DeepSeek’s role in FinTech, highlighting its cost reduction and competitive impact. The study
also discusses security and regulatory challenges.

o Mondillo et al. [23] compared ChatGPT O1 and DeepSeek-R1 in pediatric diagnostics, with ChatGPT O1 showing
higher accuracy. The study highlights challenges in Al integration in clinical decision support.

e Parmar & Govindarajulu [24] analyzed DeepSeek-R1’s Al safety, pointing out issues in reinforcement learning and
generalization. The paper calls for more robust safety measures in Al training.

e Zhou et al. [25] examined ChatGPT’s strengths and limitations, emphasizing high computational costs. The study
suggests improving model efficiency while maintaining performance.

o  George & George [26] reviewed ChatGPT’s influence in business, discussing its impact on e-commerce, finance,
and customer service. The paper highlights ethical risks and misinformation concerns.

e Saini, Lalit Mohan, et al. [27] in this paper explores how KubeEdge enhances 10T applications by enabling efficient
edge computing, reducing latency, and optimizing resource utilization, while addressing challenges in scalability
and integration with existing infrastructure.

o  Williams [28] assessed ChatGPT's progress toward AGI, concluding it lacks general intelligence. The study stresses
the need for advancements in cognitive Al models.

o Krause [29] explored DeepSeek’s influence on financial markets, highlighting AI’s impact on tech firm valuations.
The study notes challenges in predicting AI’s long-term market effects.

e Haque [30] reviewed ChatGPT’s strengths and ethical concerns in Al and NLP. The paper calls for regulations to
prevent Al misuse in content creation.

e Kirtania [31] examined ChatGPT’s role in library science, assisting with research but requiring accuracy
improvements. The study suggests ongoing Al development for reliability.

e Ajmani, Prerna, et al. [32] in this paper explores Al-driven techniques for detecting and classifying breast cancer
using medical imaging, highlighting machine learning and deep learning approaches, and discussing future
advancements and challenges.

e Aydin & Karaarslan [33] evaluated ChatGPT’s ability to interpret medical images, finding it useful for preliminary
assessments but requiring human oversight. The study emphasizes Al’s assistive role in diagnostics.

e Naz & Robertson [34] explored ChatGPT-3 in education, highlighting its benefits in personalized feedback while
raising concerns about reliability in long texts. The study suggests improvements in Al-driven learning tools.

e Guo et al. [35] introduced DeepSeek-R1-Zero, using reinforcement learning for reasoning tasks. The study notes
limitations in language mixing and readability.

e  Adeshola & Adepoju [36] analyzed ChatGPT’s role in higher education, highlighting adaptive learning benefits but
warning about bias and academic integrity concerns. The paper calls for further research.

e Ahsan et al. [37] reviewed NLP advancements from ChatGPT-3 to GPT-4, discussing improvements and ethical
concerns in text generation. The study emphasizes fairness in Al decision-making.

e Blockchain technology [38] , introduced by Satoshi Nakamoto in 2008, offers a secure, decentralized platform for
digital transactions without third-party involvement. This chapter explores its applications in the insurance sector
and smart contracts, highlighting recent advancements and real-time solutions.
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Rane et al. [39] compared ChatGPT and Gemini Al in customer service and automation, analyzing trade-offs in
accuracy and performance. The study highlights their strengths and weaknesses.

Lin et al. [40] compared Al tools in text summarization, noting differences in accuracy and consistency. The study
calls for improvements in Al-generated summaries.

Liu et al. [41] examined ChatGPT in clinical practice, highlighting its potential in decision support but warning of
risks in medical accuracy. The study stresses human verification of Al suggestions.

Aljanabi et al. [42] explored ChatGPT’s applications in search, academic writing, and coding, emphasizing adoption
challenges due to cost and accessibility.

Hayashi & Sato [43] investigated ChatGPT’s role in language learning, finding it helpful in reducing anxiety but
limited in improving fluency. The study suggests further research in Al-driven language education.

Garg, Sheena, et al. [44] in this paper analyzes consumer shopping behavior using machine learning algorithms like
Apriori, Ensemble learning, KNN, Naive Bayes, and NLP, evaluating their accuracy and performance in processing
e-commerce data.

Lewis [45] analyzed Stanford’s s1 model, finding it superior to DeepSeek-R1 in reasoning and efficiency but noting
its high computational demands.

Hayder [46] reviewed DeepSeek-R1’s design and future potential, highlighting strong contextual understanding but
weaknesses in long-term memory.

Neha & Bhati [47] explored DeepSeek’s evolution, praising its progress while criticizing transparency issues in
training data.

Gao et al. [48] compared DeepSeek with other LLMs, highlighting multilingual capabilities but weaker logical
reasoning performance.

Poo [49] discussed DeepSeek’s innovations and challenges, emphasizing ethical concerns and Al bias in its
applications.

Gupta, Kartavya, et al. [50] in this study proposes a hybrid model combining LLM, CNN, and RNN, outperforming
traditional methods in precision, recall, and f-score for crops like wheat, maize, millet, rice, and barley to enhance
crop yield prediction accuracy.

Faray de Paiva et al. [51] assessed DeepSeek’s performance on USMLE exams, finding high accuracy but some
misinterpretations in clinical reasoning.

Mercer et al. [52] evaluated DeepSeek-R1°’s role in generative Al, emphasizing its creative potential but raising
concerns over training data quality.

The following table represents the summary of the literature review.
Table 1: Literature Review

Ref. Parameter Application Limitation

No.

[1] Public Health Data-driven insights Data quality and context issues

[2] Climate Change Data analysis, scenario generation Accuracy and reliability

[3] Academic Work Writing, education, programming Bias, accuracy, plagiarism

[4] PFMs (Al Models) Downstream Al tasks Scalability, security, reasoning
challenges

[5] Healthcare Patient engagement, medical | Hallucination, privacy, limited

education context

[6] Academic Writing Coherent articles Factual errors, fictitious references

[7] Business Systems Information system design Research and adoption challenges

[8] Research Authorship Content generation Attribution, responsibility, fake
references
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[9] Research Support Data analysis, hypothesis generation | Plagiarism, inaccuracies, ethics
[10] Education Tra_nsformation, personalized | Cheating, accuracy, privacy, ethics
assistance

[11] Al Therapy Mental health support Lacks human empathy

[12] ChatGPT in Education Writing assistance Reduces originality

[13] Al in Teaching Personalized learning Lacks emotional connection

[14] Al, 5G, Blockchain, | Financial service enhancement Integration, scalability
Metaverse

[15] ChatGPT in Social Media Customer service, sentiment analysis | Context issues, bias risk

[16] Al in Editing Grammar correction Limited contextual understanding

[17] Al Across Industries Healthcare, cybersecurity Risk of bias, inaccuracies

[18] Al in Education Learning and feedback Possible misinformation

[19] Al Safety Reliability & security More  unsafe  responses in

DeepSeek-R1

[20] DeepSeek-V3 Architecture Software development High computational cost

[21] 5G Technology Faster speeds, low latency High cost, remote coverage

[22] Al in FinTech Financial services Security risks, regulations

[23] Al in 6G Networks Wireless communication Technical challenges

[24] Business Al Use Content generation Lacks real-time scalability

[25] Generative Al Versatile models Limited standards

[26] Al Frameworks Market-driven Al Adoption risks

[27] KubeEdge for loT Edge computing, reduced latency Scalability, integration

[28] Al Advancements Industrial automation High resource demand

[29] Al in Networking Mobile security High computation needs

[30] Al Ethics Ethical Al systems Regulation void

[31] Metaverse Al Virtual experiences Scalability issues

[32] Al in Breast Cancer | Cancer detection via imaging Accuracy, data dependency
Detection

[33] Mobile Edge Al Decentralized processing Bandwidth constraints

[34] Al in6G loT Data-scarce scenarios Complex deployment

[35] Al Integration in 6G 10T networks Scalability issues

[36] Generative Al in Mobile Communications Computational complexity

[37] Score-based Al Models MIMO channel estimation High processing needs

[38] Blockchain Secure transactions, smart contracts | Cost, scalability

[39] MIMO Channel | Next-gen networks Propagation loss
Performance

[40] RIS Surface Size 6G systems Deployment complexity
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[41] Key Technologies in 6G Wireless networks Integration challenges

[42] Resource Allocation in 6G Heterogeneous networks Current method limitations

[43] Signal Processing in 6G Wireless communication Complexity

[44] Consumer Behavior | E-commerce behavior analysis Data quality, overfitting
Analysis

[45] Stanford’s s1 vs DeepSeek Al efficiency, reasoning Higher computational cost

[46] DeepSeek-R1 Features Contextual understanding Weak long-term memory

[47] Evolution of DeepSeek Model comparison Training data transparency issue

[48] DeepSeek vs Other LLMs Al performance, efficiency Weaker in complex logic

[49] DeepSeek’s Innovations Al advancements Ethical concerns, bias

[50] Hybrid Model for Crop Yield | Crop yield prediction Data limits, complexity

[51] DeepSeek-R1 in Medicine Medical Al reasoning Misinterpretation risks

[52] RfepSeek-Rl in Generative | Content generation Training data dependency

3. BACKGROUND AND MAIN CONCEPTS
CHATGPT: A COMPREHENSIVE OVERVIEW

A. Introduction

ChatGPT, developed by OpenAl, is an Al-driven chatbot designed to generate human-like text responses based on user

inputs.

Built on the Generative Pre-trained Transformer (GPT) architecture, it understands and generates natural language

with fluidity and context-awareness. Trained on vast text data, ChatGPT handles applications like conversational dialogue,
content creation, customer support, tutoring, and more. By leveraging deep learning techniques, it comprehends complex
queries, provides insightful responses, and engages in dynamic conversations. Its versatility and adaptability make it a
valuable tool for individuals, businesses, and organizations aiming to enhance communication and automate tasks. With
continuous updates, ChatGPT remains at the forefront of conversational Al.

B. Why ChatGPT Became Popular

1.

6.

ChatGPT's popularity stems from its human-like interactions, versatility across industries, and accessibility via web
apps and APls. Continuous updates and multimodal capabilities, including text, image, and audio processing, further
enhance its appeal.

Human-like Interaction: ChatGPT's ability to generate coherent and contextually relevant responses has made it
highly engaging.

Wide Range of Applications: From customer service to coding assistance, ChatGPT is used across industries.
Accessibility: Available through web apps, APIs, and integrations, making it easy to use.

Frequent Updates: OpenAl continuously improves ChatGPT, incorporating user feedback and technological
advancements.

Multimodal Capabilities: Newer versions can process and generate text, images, and even audio.

C. Usage of ChatGPT by Users

7.

ChatGPT is a versatile tool used across various fields, aiding in content creation, programming, business
automation, education, and creative projects. It enhances productivity by generating text, automating tasks, and
providing personalized assistance.

Content Creation: Blog writing, scriptwriting, and storytelling.
Programming Assistance: Debugging, code generation, and explanations.
Customer Support: Automating responses and handling FAQs.
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4. Education & Learning: Providing explanations, tutoring, and language translation.
5. Business Automation: Drafting emails, creating reports, and summarizing documents.
D. Key Features of ChatGPT

1. Natural Language Understanding & Generation: ChatGPT processes and generates text that feels natural and coherent,
offering contextually relevant responses for smooth conversations.

2. Multilingual Capabilities: It can understand and respond in multiple languages, enabling global communication and
language translation.

3. Context Awareness: The model maintains conversation context, adapting to ongoing discussions and recalling past
exchanges for more coherent interactions.

4. Customizability (via APIs): Developers can tailor ChatGPT to specific needs using APIs, adjusting tone, style, and
content filtering for various use cases.

5. Integration with Third-party Applications: ChatGPT integrates seamlessly into third-party applications, enhancing
existing systems like customer service or productivity tools.

E. Architecture of ChatGPT

The architecture of ChatGPT is based on GPT (Generative Pretrained Transformer), a type of transformer neural network
model. Here’s a more detailed explanation:

1. Transformer Architecture — Uses self-attention to weigh word importance, enabling context-aware text generation.
Decoder-Only Model — Unlike full Transformers, ChatGPT uses only a decoder to generate text sequentially.
Self-Attention — Helps relate words in a sentence, ensuring relevant context in responses.

A wn

Layered Structure — Multiple layers (e.g., GPT-3 has 96) refine text understanding; positional encoding maintains word
order.

5. Training — Pretrained on vast text data, then fine-tuned using supervised learning and RLHF for better responses.
6. Generative Process — Produces text token by token, predicting the most likely next word.

7. Tokenization — Breaks text into subwords or words, converting them into numerical embeddings.

8. Feedforward Networks — Further process self-attention outputs to refine predictions.

The architecture of ChatGPT enables it to generate fluent, contextually relevant text responses to a wide range of prompts
by leveraging vast amounts of learned knowledge and understanding of language patterns.

FLOWCHART OF ARCHITECTURE OF CHATGPT:

[ INPUT PROMPT W

[ TOKENIZATION (Break W

text into smaller units)

[ POSITIONAL ENCODING 1

(Add order info to tokens)

SELF-
ATTENTION(Weigh
token's importance)

FEEDFORWARD NN
(Refine predictions)

MULTIPLE LAYERS
(Repeat process)

GENERATIVE
PROCESS (Generate

output token by token)

OUTPUT (Complete
response)

[ FINE TUNING (Improve W

task-specific performance)

Figl.1 FLOWCHART OF ARCHITECTURE OF CHATGPT
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F.  Models Used by ChatGPT for Different Purposes

1. Text Generation (GPT-4, GPT-3.5) — GPT-4 excels in complex tasks with better coherence, while GPT-3.5 remains a
strong choice for general text generation. Both predict words in sequences for fluent responses.

2. Image Generation (DALL-E) — Creates images from text descriptions, trained on vast datasets for diverse and creative
visuals.

3. Audio Recognition (Whisper) — Converts speech to text with high accuracy, even in noisy environments, supporting
multiple languages.

4.  Code Generation (Codex) — Powers GitHub Copilot, translating natural language into code, assisting in debugging, and
automating development tasks.

G. Strengths of ChatGPT

8. ChatGPT excels in generating high-quality text, understanding context, and supporting multimodal inputs. Its
continuous improvements and API integrations make it a valuable tool for business, education, and creativity.

1. High-Quality Text Generation- ChatGPT generates fluent, coherent, and contextually relevant text, making it ideal for
content creation, dialogue, and various writing tasks.

2. Versatility Across Domains- It can handle a broad range of topics, from technical subjects to creative writing, making it
adaptable to different industries and needs.

3. Ability to Understand Context- ChatGPT maintains context in conversations, enabling it to generate nuanced and
relevant responses over extended interactions.

4. Multimodal Support- It can process both text and images, expanding its use cases for tasks like image captioning or
answering questions based on visual inputs.

5. Continuous Learning and Improvement- Through ongoing updates and human feedback, ChatGPT improves its
accuracy and relevance, staying up-to-date for various applications.

H. Shortcomings of ChatGPT

9. Despite its versatility, ChatGPT has limitations, including lack of real-time data access, memory constraints, and
occasional inaccuracies. These challenges highlight areas for improvement to enhance reliability and accuracy.

. No Real-time Data — Lacks live updates, making it unsuitable for news or real-time events.
. Limited Memory — Forgets past interactions once a session ends, affecting continuity.

. Bias Risk — May reflect biases from training data, affecting response neutrality.

. Overconfident Errors — Can present incorrect answers with high confidence.

g B~ W N

. High Computation Cost — Expensive to operate for large-scale applications.
I.  Applications of ChatGPT

10. ChatGPT is revolutionizing industries by enhancing efficiency and creativity across various sectors. Its human-like
text generation supports customer service, content creation, and professional fields like medicine and law, making
it a versatile tool for boosting productivity and engagement.

1. Customer Support — Powers 24/7 chatbots for inquiries, troubleshooting, and info, reducing human intervention.
2. Content & SEO — Generates optimized articles, blogs, and social media content with keyword suggestions.

3. Medical Assistance — Provides general health info and wellness advice, excluding diagnostics.

4. Legal Drafting — Assists in drafting contracts and legal documents, streamlining workflow.

5. Data Analysis — Summarizes and interprets large datasets for insights and reports.

J.  Future Developments

Future developments in ChatGPT will enhance its capabilities, addressing limitations and introducing features for improved
personalization, efficiency, and accessibility. These advancements aim to refine user experience, expand applications, and
solidify ChatGPT's position as a leading Al innovation.

1. Improved Memory and Personalization- Future versions of ChatGPT are expected to have better memory, allowing the
model to remember past interactions and provide more tailored responses, improving long-term user engagement.

2. More Efficient and Affordable Al Models- With advancements in Al research, ChatGPT will likely become more
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efficient, reducing computational costs and making it accessible to a broader audience, including smaller businesses and
individual users.

3. Video Generation Capabilities- ChatGPT could evolve to generate realistic videos from text prompts, opening new
opportunities for content creation, marketing, and virtual experiences without requiring specialized equipment or expertise.

4. Better Real-Time Information Access- Future iterations may allow ChatGPT to access real-time data, making it useful
for applications that require live updates, such as news, market trends, or event reporting.

DEEPSEEK-R1: A COMPREHENSIVE OVERVIEW
A. Introduction

DeepSeek-R1 is a powerful open-weight language model designed for advanced Al applications, including code generation,
multilingual text processing, and complex problem-solving. Built on a sophisticated transformer architecture, it leverages
large-scale training to enhance contextual understanding, reasoning, and adaptability across diverse domains. Optimized for
efficiency and accuracy, DeepSeek-R1 provides a transparent, customizable alternative to proprietary models, empowering
researchers, developers, and organizations with greater flexibility in Al innovation. Its open-weight nature fosters
collaboration and customization, making it a valuable tool for both academic research and industry applications.

B. Why DeepSeek-R1 Became Popular

DeepSeek-R1's popularity has surged due to its commitment to open Al development, high-performance capabilities, and
strong adaptability. Several key factors contributed to its widespread recognition and adoption:

1. Open-Weight Model — Allows full modification and fine-tuning without licensing restrictions.

2. Strong Performance — Competes with top models in coding, multilingual tasks, and logical reasoning.
3. Cost-Effective — Delivers high-quality NLP without expensive licensing fees.

4. Versatile — Supports content creation, data analysis, chatbots, and coding.

5. Active Community — Developers contribute improvements, boosting adoption and capabilities.

C. Usage of DeepSeek-R1 by Users

DeepSeek-R1 is used across multiple sectors, from research institutions to commercial enterprises. Users leverage the
model’s capabilities to enhance productivity, automate tasks, and drive innovation in various fields.

1. Software Development & Coding Assistance: Developers use DeepSeek-R1 for code completion, debugging, and
documentation generation. Its ability to understand and generate programming languages makes it a valuable asset
for software engineering teams.

2. Academic & Scientific Research: Universities and research institutions employ DeepSeek-R1 for literature review
automation, hypothesis generation, and academic writing support.

3. Content Creation & Marketing: Writers and marketers use DeepSeek-R1 to generate blog posts, ad copies, and
social media content, streamlining the creative process.

4. Customer Support & Chatbots: Businesses integrate DeepSeek-R1 into chatbots and virtual assistants to enhance
customer service by providing accurate, real-time responses.

5. Multilingual Translation & Localization: The model’s multilingual capabilities allow for efficient translation
services, making it useful for global enterprises needing content adaptation.

D. Key Features of DeepSeek-R1

DeepSeek-R1 incorporates a set of powerful features that make it an efficient and effective Al model for various applications.
Some of its key features include:

1. Transformer-based Architecture: Utilizing a highly optimized transformer model, DeepSeek-R1 excels in
contextual understanding, allowing it to generate coherent and relevant text.

2. Multilingual Proficiency: The model is trained on diverse linguistic datasets, enabling accurate text generation and
translation in multiple languages.

3. Code Generation & Understanding: DeepSeek-R1 can analyze, generate, and complete code snippets in various
programming languages, making it a valuable tool for developers.

4. Scalability & Efficiency: Built for high efficiency, DeepSeek-R1 can handle large-scale computations and process
complex tasks with minimal latency.

5. Customizability: Open-weight access allows developers to fine-tune the model for domain-specific applications,
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making it adaptable to specialized use cases.
E. Architecture of DeepSeek-R1

DeepSeek-R1 is a state-of-the-art reasoning model developed by DeepSeek Al. Its architecture is built upon a transformer-
based framework, incorporating advanced techniques to enhance reasoning capabilities across various domains, including
mathematics, coding, and language understanding.

1.  Mixture of Experts (MoE) Framework — Uses 671B parameters, activating 37B per inference, with 256 experts per
layer for efficient reasoning.

2. Reinforcement Learning Training — Develops reasoning through large-scale RL, refining logical inference and decision-
making.
Supervised Fine-tuning (SFT) — Enhances clarity and coherence using curated datasets after RL training.
Model Distillation — Smaller versions like Llama-70B and Llama-8B retain reasoning power while improving
efficiency.
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This refined architecture enables DeepSeek-R1 to effectively handle complex reasoning tasks across multiple domains with
high precision and adaptability.

F. Models Used by DeepSeek-R1 for Different Purposes

DeepSeek-R1, a Transformer-based Large Language Model, excels in text generation and reasoning rather than multimedia
tasks.

1. Core Architecture- Built on DeepSeek-V3, it uses a Mixture of Experts (MoE) design, activating only select expert
networks per input, enhancing efficiency and performance while reducing computational costs.

2. Training & Fine-Tuning- Trained with Group Relative Policy Optimization (GRPO) for superior reasoning, alongside
Supervised Fine-Tuning (SFT) to refine readability and mitigate language-mixing issues, ensuring strong performance across
benchmarks.

3. Generation of Image, Text, Audio, Video- DeepSeek-R1 excels at generating various forms of textual content. It can
produce:

11. e Creative Writing: Generates engaging stories, articles, and imaginative content with contextual relevance.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 13s
pg. 1235



Prerna Ajmani, Garima Saini, Snehlata Sheoran, Ishika Gupta, Hriday Gupta, Shubham
Gupta, Krishika Khandelwal

e Question Answering: Provides accurate, insightful answers using strong reasoning capabilities.
e Editing and Summarization: Enhances text clarity and coherence while summarizing lengthy documents
concisely.

e Code Generation and Explanation: Assists in writing, debugging, and explaining code in various programming
languages.

e Data Analysis and Reporting: Extracts insights from large textual datasets and generates clear, concise reports.

G. Strengths of DeepSeek-R1

DeepSeek-R1 excels in reasoning, math, and coding with efficient MoE architecture, long-context understanding, and open-
source accessibility.

12.

e Exceptional Reasoning: Excels in problem-solving, logic, and reasoning, outperforming some top Al models.
e Cost-Efficiency & Scalability: MoE architecture activates fewer parameters, reducing costs and improving speed.
e Math & Coding Proficiency: Strong in complex math and coding tasks, making it valuable for STEM applications.
e Open Source & Commercial Use: MIT-licensed, allowing unrestricted use for research, business, and innovation.
e Long-Context Understanding: Maintains coherence in lengthy texts, improving performance in extended analyses.

H. Shortcomings of DeepSeek-R1

13.

14.

DeepSeek-R1, while advanced, has inherent limitations due to LLM technology and design choices. Key
shortcomings include:

e Language Mixing Tendency: May blend multiple languages in responses, affecting clarity in multilingual
contexts.

e Computational Resources: Despite MoE efficiency, deploying the full model requires significant computing
power.

e Customization Complexity: Fine-tuning demands ML expertise, making optimization for specific tasks
challenging.

e Hallucinations & Inaccuracies: Prone to generating incorrect or nonsensical outputs, requiring verification in
critical applications.

I. Applications of DeepSeek-R1

15

16.

. DeepSeek-R1's reasoning, coding, and data analysis excel in Al, education, healthcare, and e-commerce, boosted

by efficiency and open-source access.

e Advanced Code Generation: DeepSeek-R1 enhances coding, debugging, and automation, boosting developer
productivity.

e Mathematical Problem Solving: Excelling in math, it provides step-by-step solutions and supports education and
research.

e Content Creation & Editing: It automates high-quality text generation, editing, and summarization across
industries.

e Data Analysis & Insight Extraction: It processes large textual datasets, extracts insights, and generates detailed
reports.

e Open-Source Al Research: Its open-source nature fosters experimentation, fine-tuning, and Al innovation.

J. Future Developments

17

. DeepSeek R1's future development will focus on enhancing its reasoning capabilities, expanding accessibility, and

improving integration with other technologies. Advancements will refine contextual understanding, optimize
deployment across various platforms like Azure and AWS, and enable domain-specific fine-tuning for fields such
as scientific research, finance, and software development. By fostering open-source collaboration and innovation,
DeepSeek R1 aims to solidify its position as a leading Al model, empowering a wider audience to leverage advanced
Al reasoning for diverse and impactful applications.

IV. DIFFERENTIATION BETWEEN CHATGPT AND DEEPSEEK-R1

Artificial intelligence models have revolutionized numerous sectors with their capacity to interpret and create content in
ways that closely resemble human communication. Among these, ChatGPT and DeepSeek V2 are notable examples in the
realm of NLP. While both are products of sophisticated deep-learning methodologies, they exhibit key differences in their

design,

functionalities, and optimal deployment scenarios. A detailed comparison of these models is presented below,

emphasizing their distinct characteristics and features.
Comparison Between ChatGPT and DeepSeek-R1

18.

- Availability
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ChatGPT: Available in free and paid tiers ($20/month for Plus), offering priority access and faster responses.
DeepSeek-R1: Open-source under the MIT license, allowing free use, modification, and distribution.
19. . Customization & Fine-Tuning
ChatGPT: Limited customization through prompt engineering and API settings; no direct model fine-tuning.
DeepSeek-R1: Fully customizable, allowing developers to fine-tune the model for specific needs.
20. - Reasoning Capabilities
ChatGPT: Excels in general conversations but lacks deep analytical reasoning.
DeepSeek-R1: Strong in complex reasoning, mathematics, and logic-based problem-solving.
21. - Performance in Code Generation
ChatGPT: Provides helpful code snippets but may not always be fully optimized.
DeepSeek-R1: Excels in structured problem-solving and generating efficient code solutions.
22. - Multilingual Capabilities
ChatGPT: Supports multiple languages with strong contextual understanding.
DeepSeek-R1: Multilingual but occasionally mixes languages within responses.
23. - Training Methodology
ChatGPT: Uses Reinforcement Learning from Human Feedback (RLHF) for alignment and quality improvement.
DeepSeek-R1: Employs a Mixture of Experts (MoE) framework for efficient processing and complex task handling.
24. - Computational Efficiency
ChatGPT: Operates on OpenAl’s cloud, which may cause latency during peak times.
DeepSeek-R1: Uses selective parameter activation (37B of 671B), optimizing computational efficiency.
25. - Deployment & Privacy
ChatGPT: Cloud-hosted with OpenAl managing data privacy and security.
DeepSeek-R1: Deployable on private servers, offering greater control over data security.
26. - Commercial Use & Cost
ChatGPT: Free and subscription-based ($20/month for premium features).
DeepSeek-R1: Free for research and commercial use under the MIT license.
The table below shows the differentiation between ChatGPT and DeepSeek-R1.

Table 2: Comparison Between ChatGPT and DeepSeek-R1

Feature ChatGPT DeepSeek-R1

Availability Proprietary, free & paid ($20/month) Open-source  (MIT  license), local
deployment

Customization Limited fine-tuning, prompt-based control | Fully customizable, supports fine-tuning

Reasoning Strong general-purpose reasoning Excels in math, logic, and structured
problems

Code Generation Good  for  assistance,  debugging, | Optimized for complex coding & logic

explanations tasks

Multilingual Strong support, good translation Multilingual but may mix languages

Training RLHF for coherence & accuracy MoE framework with reinforcement
learning

Efficiency Cloud-based, can experience latency MoE activates only 37B/671B params,
efficient
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Privacy Cloud-based, governed by OpenAl policies | Full control with private deployment
Cost Free tier, ChatGPT Plus, API pricing Free for research & commercial use
Accuracy Occasionally hallucinates, improving Prone to some hallucinations in niche

areas

Best Use Cases Chatbots, support, writing, education

Coding, math, Al research,

reasoning

deep

The following graph compares ChatGPT and DeepSeek-R1 across various
reasoning, code generation and others

domains like availability, customization,

NOTE: The scores assigned to each model in the graph comparing ChatGPT and DeepSeek-R1 across various features are
subjective and may not accurately reflect their true capabilities. The Al landscape is rapidly evolving, and models like
ChatGPT and DeepSeek-R1 are continually updated, leading to changes in their performance and features.

Graph 1: Features Comparison

ChatGPT vs DeepSeek-R1:Feature Comparison
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Differentiation between ChatGPT and DeepSeek-R1 on the basis of:
1. Architectural Differences

ChatGPT uses a fully activated transformer for general tasks, while DeepSeek-R1°s MoE architecture enables efficient, self-

hosted, and customizable reasoning.

Table 3: Differentiation on the basis of architecture

Feature ChatGPT DeepSeek-R1
Model Type Transformer, optimized for general use Transformer (MoE) for efficiency
Training RLHF for accuracy RL + SFT for reasoning
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Deployment Cloud-based, requires internet Open-source, supports local
deployment

2. Performance Comparison

ChatGPT excels in conversation and creativity, while DeepSeek-R1 specializes in complex reasoning with efficient MoE-
based inference.

Table 4: Differentiation on the basis of performance

Feature ChatGPT DeepSeek-R1

Conversation Great for chat, writing, and knowledge | Focuses on reasoning, less casual

Problem-Solving Good general knowledge, limited in | Optimized for logic, coding, and
logic math

Efficiency High resource usage, all parameters | MOE activates fewer parameters,
active more efficient

3. Comparison of Image, Audio, Text, and Video Generation

ChatGPT excels in text generation and integrates with DALL-E for images, while DeepSeek-R1 focuses on reasoning,
coding, and math without multimedia support.

Table 5: Differentiation based on image, audio, text, and video generation

Feature ChatGPT DeepSeek-R1
Text Great for chat, writing, | Focuses on
Generation | and content structured, technical
responses
Image Integrates with | No image generation
DALL-E
Audio Supports OpenAl TTS | No audio generation
Video Not supported Not supported

4. Use Case Differentiation

ChatGPT excels in user-friendly applications, while DeepSeek-R1 is ideal for technical, enterprise-level tasks with on-
premise deployment.

Table 6: Differentiation on the basis of Use Case

Use Case ChatGPT DeepSeek-R1

Chatbots Great for Al assistants, FAQs, support Better for structured Q&A, not
casual chat

Creative Writing Excels in stories, scripts, marketing Focuses on technical and structured
content

Coding Assists with code, lacks deep analysis Strong in debugging, algorithms,
logic
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Math & Logic

Handles basics, lacks deep reasoning

Optimized for complex math &
logic

Research & Analysis

Summarizes research, provides insights

Best for technical, structured data
work

Enterprise Al

Cloud-based, limited customization

Open-source, fully customizable

Differentiation between ChatGPT and DeepSeek-R1 on the basis of Numerical benchmark

In the competitive Al landscape, numerical benchmarks highlight the strengths of ChatGPT and DeepSeek R1. DeepSeek
R1 excels in math with 97.3% on MATH-500, while ChatGPT follows at 96.4%. In coding, ChatGPT scores 2,061 Elo,
slightly above DeepSeek R1's 2,029 Elo, highlighting their distinct technical strengths.

The following table shows the differentiation between ChatGPT and DeepSeek-R1 across various domains like architecture,
Codeforce, MATH-500 and others.

Table 7: Differentiation on the basis of numerical benchmark

Category|Benchmark (Metric) DeepSeek R1|ChatGPT
Architecture MoE -
# Activated Params 37B -
# Total Params 671B -
English |MMLU (Pass@1) 90.8 91.8
MMLU-Redux (EM) 92.9 -
MMLU-Pro (EM) 84 -
DROP (3-shot F1) 92.2 90.2
IF-Eval (Prompt Strict) 83.3 -
GPQA-Diamond (Pass@1) 71.5 75.7
SimpleQA (Correct) 30.1 47
FRAMES (Acc.) 82.5 -
AlpacaEval2.0 (LC-winrate) 87.6 -
ArenaHard (GPT-4-1106) 92.3 -
Code LiveCodeBench (Pass@1-COT)|[65.9 63.4
Codeforces (Percentile) 96.3 96.6
Codeforces (Rating) 2029 2061
SWE Verified (Resolved) 49.2 48.9
Aider-Polyglot (Acc.) 53.3 61.7
Math AIME 2024 (Pass@1) 79.8 79.2
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MATH-500 (Pass@1) 97.3 96.4
CNMO 2024 (Pass@1) 78.8 -
Chinese |CLUEWSC (EM) 92.8 -
C-Eval (EM) 91.8 -
C-SimpleQA (Correct) 63.7 -

The following graph compares ChatGPT and DeepSeek-R1 on the basis of humerical benchmark.

Graph 1: Numerical Benchmark Comparison

ChatGPT vs DeepSeek-R1: Numerical Benchmark Comparison
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4. COMPREHENSIVE REVIEW OF CHATGPT AND DEEPSEEK-R1

ChatGPT and DeepSeek-R1 are both transformer-based Al models but serve different purposes. ChatGPT, developed by
OpenAl, excels in general-purpose language tasks such as conversational Al and content generation. It is cloud-hosted,
integrates with tools like DALL-E for images, and relies on RLHF but lacks self-hosting options. DeepSeek-R1, by
DeepSeek, focuses on complex reasoning tasks like coding and scientific research. It utilizes a Mixture of Experts (MoE)
framework for efficiency, supports self-hosting, and is widely adopted in China. While ChatGPT offers broad versatility,
DeepSeek-R1 provides a customizable, cost-effective solution for specialized technical applications.

VI. CONCLUSION

DeepSeek-R1 and ChatGPT serve distinct Al applications. DeepSeek-R1, an open-source model by DeepSeek, specializes
in complex reasoning tasks like coding, debugging, and scientific research, utilizing a Mixture of Experts (MoE) framework
for efficiency. It supports on-premise deployment, making it cost-effective for technical applications. In contrast, ChatGPT
by OpenAl is a cloud-based, transformer model excelling in general-purpose language tasks, including conversational Al
and creative content generation. While DeepSeek-R1 prioritizes customization and efficiency, ChatGPT offers broad
accessibility and ease of integration. The choice between them depends on project needs, deployment preferences, and use
cases.
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