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India In the Global Al Race:

Opportunities & Challenges of
OpenAl & DeepSeek

Context:

9 Honorable Prime Minister Narendra Modi called for collective
efforts to establish global framework for Al t hat upholds shared
values, addresses risks, builds trust and ensures access to all,
especially the Global South.
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PARIS Al SUMMIT

1 Co-chairing the Al Action Summit with French President
Emmanuel Macron in Paris,PM Modi underlined theneed for
opensource systems that enhance trust and transparencyand
buildingdatasete f r ee from bi aseso.

1 Recently,Chinese startup DeepSeekas launchedl models that
compete with top U.S. modelat a much lower cost.

A In December 2024 the company revealed that trainirits
DeepSeek/3 model cost less than $6 million using Nvidia
H800 chips.

1. What is Atrtificial IntelligencdAl)?

A »

Natural Language
Processing

The ability to
understand speech, as
well as understand and

analyze documents.
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1 Artificial intelligence (Al) i s the theory and developmen of
computer systemgapable of performing tasks that historically
required human intelligence, such @ognizing speech, making
decisions, and identifying patterns

1 Al is an umbrella term that encompasses a wide variety of
technologies, includingmachine learning, deep learning, and
natural languageprocessing (NLP).
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What Is Al or Artificial Intelligence?

Artificial intelligence or Al is the branch of computer
science that studies machine intelligence.

EXAMPLES OF APPLICATIONS

s (Netflix, YouTube) &

-anslation

An Al is a computer system that
performs tasks that usually require
human intelligence.

History of
Artificial Intelligence

The time
when it all
started. John McCarthy
coined term
'Artificial
intelligence’.

Computers 1980
became faster | Yy

&affordable 2000

The year of
Artificial
Intelligence.

Landmark of
Al
establishment
achieved.
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A brief history of...
Artificial Intelligence.

1850

Turing publishes ‘Computing
Machinery and Intelligence’,
proposing the Turing Test as a way
to measure a machine’s ability.

1956

The Dartmouth Conference (organised
by McCarthy, Minsky, Rochester, and
Shannon)is held, marking the birth of
Al as a field of study.

The Turing Test
Where a human evalustor engages
in natural language conversation
with o machine and a buman

1943

McCullock & Pitts publish
a paper titled ‘A Logical
Calculus of Ideas
Immanent in Nervous
Activity’, proposing the
groundwork for neural
networks.

Rosenblatt
develops the
Perceptron: the
first artificial
_ neural network
capable of
learning.

Marvin Minsky and Dean Edmonds build
SNAR. the first neural network computer.

The first Al winter begins, marked by a - ¥
decline in funding and interest in Al Newell and Simon develop the General
research due to unrealistic Problem Solver (GPS), one of the first Al
expectations and limited progress. programs to demonstrate human-like
problem-solving.

Weizenbaum
P develops ELIZA: a
< natural language
processing program

Expert systems
qain popularity,
with companies
using them for
financial
forecasting
and medical
diagnoses.

Was acquired by
Google in 2014 for
$500 mitlion

AlphaGo, developed
by DeepMind,
defeats world

champion Lee Sedol

in'the game of Go.

Google's
AlphaZero

Neural Networks

Machine learning models that mimic the brain,
learning to recognize patterns and make

predictions via artificial neuron connections

Hinton, Rumelhart, and Williams publish

1IN0

1900

‘Learning Representations by Back-

Propagating Errors’, allowing much
deeper neural networks to be trained.

Facebook creates DeepFace,
a facial recognition system
that can recognise faces with
near-human accuracy.

Al startup DeepMind
develops a deep
neural network that
can recognize cats in
YouTube videos.

1BM's Deep Blue defeats chess
world champion Kasparov,

marking the firsttime a
computer beats a world

champion ina complex game.

IBM's Watson
defeats two
former Jeopardy!
champions.

W,
Q, 2

that simulates
conversation.

i

Toaches computers to
undorstand and use human
language using techniques

like machine learning

iRobot introduces
Roomba, the first
mass-produced
domestic robot
vacuum cleaner
with an Al-powered
navigation system.

Artists file a class-
action lawsuit against

OpenAl releases
GPT-3, marking a
significant
breakthrough in
natural lanquage
processing,

DeepMind's AlphaFold2
solves the protein-
folding problem, paving
the way for new drug
discoveries and medical
breakthroughs.

defeats the
world's best
chess and
shogi engines
in a series of
matches.

Stability Al,
DeviantArt, and Mid-
journey for their use of
Stable Diffusion to
remix the copyrighted
works of millions of
artists

Google fires engineer Blake

Lemoine over his claims that

Google’s Language Model for
Dialogue Applications (LaMDA)

was sentient.
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3. Mention different types of Al?
1 There ardhree kinds of Al based on capabilities:

Whatis Al?
ANI vs. AGI vs. ASI

29¢

= @ Ak
o -0
o 0
= rYY}
Artificial narrow Artificial general Artificial super
intelligence (ANI) intelligence (AGI) intelligence (ASI)

Smarter than humans—

Can behave in a human-
the stuff of sci-fi

Designed to perform
like way across all tasks

specific tasks

AGI vs. Al

What is Artificial General What is Artificial
Intelligence (AGI)? Intelligence (Al)?

Different from the current Al that 0 p

dominates in particular tasks AGl is Alisatermlised fo describe a vast
a theoretical type of Al with the Arvy of faoden technolkigies Which
same cognitive abilities as a man allow machln_es to lmlFate human

Think of  robot that can play chess thought. Malchme learning (ML), one
like a top grandmaster while also of the major Al branches, is the

writing a sonnet and solving ability of comput‘ers to learn from

complex mathematical problems as unsupervised data.

well as navigating through the social

complexities of human interaction.
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Types of Al

Analysis

Narrow Al

9 Artificial Narrow Intelligence , also known a
Weak Al (what we refer to as Narrow Al), is ti
only type of Al that exists today.

1 It can betrained to perform a single or narrow
task, often farfaster and better than a huma
mind can.

1 Howeveri t candét perform
task.

Driven by
Industry

One Task

Practical

1TSiri, AARexa ana BB Watson® are
examples of Narrow Al. Even Op e n A
ChatGPT is considered dorm of Narrow Al
b e ¢ a u dimitedi td thessingle task of text
based chat.
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General Al q Artificial General Intelligence (AGI), also

known asStrong Al, is todaynothing more than
a theoretical concept.

Creativeness ¢ »

Background
Knowledge

..

y @ , Transfer
Learning

Abstract Thinking

Artificial
General
Intelligence

Comprehension of /A )\
cause and effects

N Following common
Sense in making decision

&

1 With more resemblance to human capabilities
general artificial intelligence is a more advan
form that can involve visual and languags
processing, contextual understandingand the
ability to adapt to a rangd tasks.

1 AGI can useprevious learnings and skills to
accomplish new tasks in a different contg
without theneed for human beings to train the
underlying models.

T1tdéds considered to be

Artificial super q

Al Artificial superintelligenceis still only a theory,

but advances innascent Al are raising
interesting and troubling questions for the
future of humanity.
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HUMAN-LIKE CAPABILITIES OF SUPER Al

,.//\\ Consciousnhess

Beliefs

Subjective
experiences

Emotional
intelligence

1 Super Al is commonly referred to aartificial
superintelligence and, like AGI, is strictly
theoretical.

1 If ever realizedSuper Al would think, reason,
learn, make judgements and possess cogniti
abilities that surpass those of human beings.

1 There ardour types of Al based on functionalities:
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FOUR TYPES OF

ARTIFICIAL

INTELLIGENCE

Reactive Machines Theory Of Mind
e
Limited
Memory Self-Aware
Type Analysis
Reac';ive 1 Reactive machinesare Al systems with no memory
,IXIIachlne and are designed ferform a very specific task.
1 Since theyc andt recol |l ect orf
decisions, theynly work with presently available
data.

1 Reactive Al stems from statistical mathand car
analyze vast amounts of ddtaproduce a seemingly
intelligent output.
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Examples of Reactive Machine Al:

1 IBM Deep Blue: | BMOG s -ptaying
supercomputer Al beat chess grandmaster Garny
Kasparov in the late 19909y analyzingthe piece:
on the board and predicting the probable outcomd
each move.

Limited
Memory
Al

1 Unlike Reactive Machine A, this form of Al can
recall past events and outcom® and monito
specific objects or situations over time.

91 Limited Memory Al can use past and present
moment datato decide on aourse of actionmost
likely to help achieve a desired outcome.

T
e
, FLIOT o
/O OJ
S 5
\
\

|1 ]
s
I 1T

=

LIMITED MEMORY Al

1 However,while Limited Memory Al can use past
data for a specific amount of timeitc an 0t
that data in a library of past experiencesto use
over a longterm period.
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Examples of Limited Memory Al:

1 Generative Al: Generative Al tools such i
ChatGPT, Bard and DeepAl rely on limited
memory Al capabilities to predict the next worg
phrase or vi sual el em
generating

1 Virtual assistants and chatbots:Siri, Alexa, Google
Assistant, Cortana and IBM Watson Assistah
combine natural language processing (NLP)
Limited Memory Al to understand questions 4
requests, take appropriate actions and com
responses.

1 Selkdriving cars: Autonomous vehicls useg
Limited Memory Al to understand the world arou
them in reatime andmake informed decisions or
when to apply speed, brake, make a turn, etc

Theory of
Mind Al

1 Theory of Mind Al is a functional class of Al th;
falls underneath th&eneral Al.

1 Though anunrealized form of Al today, Al with
Theory of Mind functionality would understand
the thoughts and emotions of other entities.
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1 This understandingan affect how the Al interact
with those around them

Theory of Mind Al:
The Power of Empathy

9 In theory, this wouldallow the Al to simulate
human-like relationships.

1 BecauseTheory of Mind Al could infer human
motives and reasonig, it would personalize its
interactions with individuals based on their uniqy
emotionalneeds and intentions.

Self-Aware
Al

A Self-Aware Al is a kind offunctional Al class for
applications that would possess super A
capabilities.
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1 Like theory of mind Al, SelFAware Al is strictly
theoretical.

1 If ever achieved,it would have the ability to
understand its own internal conditions and traits
along with human emotionsand thoughts.

9 It would also have its own set of emotions, nee
and beliefs.

4. What is OpenAl?

1 OpenAl is anAl research laband company thatims to develop Al
and steer i1t i n ways that nbenefi

1 It was created at first as a nonprofit organization due to its
f ounder s 0abautthepotential snisuse and catastrophe
from Al beingusedii n t he wil d. o

{1 Several investors pted togethe$l billion to deliver researchand
resources that remain open to the public.

What is

GPT model DALL.E model

Codex model Whisper model

l4|Page



NEXT IAS

5. What is the timeline and history of OpenAl?

1 OpenAl was founded in 2015with a focus ondeveloping Al and
machine learning tools br various activities.

1 Its first offering was an opensource toolkit for developing
reinforcement learning algorithms (OpenAl Gym), which prompted it
to focus on Al research for more general purposes.

openAl Timeline

OpenAlreleases
OpenAl Gym and
Universe

OpenAl's bot defeats m
human players in the
Dota 2 video game

Q2 /=,

po 23
e OpenAlintroduces
o, GPT-1
OpenAlreleases = '
GPT-2
ﬁ OpenAlreleases
g GPT-3
n 2
R C- ") .
OpenAlintroduces l!\ £ %
DALL-E and Codex -
-ﬁéz) =T OpenAlreleases
i» Whisper and ChatGPT
OpenAlreleases Wizi ShOp
GPT-4
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0 pe n AI “A transformer organization, transformed”

Founders’ Journey ChatGPT becomes
the fastest growing $6f68
consumer application ever ranse
leaves YCombinator to
ﬁ become fullime CEO of OpenAl OpenAl considers
-y becoming fully for-profit
- Dpenﬂl OpenAl become$
\ Y a capped-for-profit
— OpenAl is found by GPT4 ol
(.g 6 Cofounders along with GPT2 DALLE launches iz
2 5 Founding Engineers launches lrlics
l!& -7% GPT1 GPT3 ChatGPT 40
?/i\'- % launches launches launches launches

® ® [ ]
“15 16 “17 18 “19 ‘20 21 ‘22 ‘23 ‘24 now

2
& . .
- Founding Engineer ) »
& Pamela Vagata joins Stripe Founding Engineer  I. Sutskever leaves for
< Andrej Kaparthy  Safe Super Intelligence
E. Musk leaves to leaves

ssi

focus on Tesla

Founding Engineer Founding Engineer
Trevor Blackwell leaves Durk Kingma lcaves G. Brockman takes J. Schulman leaves
for Google DeepMind an extended leave for Anthropic

Founding Engineer 0 of absence .
Vicki Cheung leaves

6. Mention about the applications of OpenAl?

Advanced Natural Language Data Analysis And
Processing (NLP) Insights

Content Generation Personalization And
And Scalability Recommendation Systems

Customer Support Innovative Product
Automation Development

Enhanced Customer
Experience
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Applications | Analysis

It can Be TAlI 6s pr i maistypropide the abiite to

Integrated integrate tools into your own apps, so with tf

Intol_ : help of API, these tools can be integratedyhich

Applications is why nullifying the requirement to build
models from scratch.

1 Even coderscan integrate the GPFbased mode
into their applications using programmi
languages such davaScript or Python.

Virtgal 1 ChatGPT-3 generates texandperforms natural
Ai&stants and| * |anguage processing tasks ppwering virtual
Chatbots help andchatbots in applications.

1 The best thing about thehatbot is that it can
integrate into various applications from e
commerce to healthcare.

Chatbots vs. virtual assistants:

What are the differences?
Content_ 1 GPT models enable content creationwithin the
Generation applications.

1 In simple terms, it can be used waite apps to
generate text per the
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Overall, the GPT modedllows a faster writing
processand enriches the overall quality of conte

Image
Generation

Dall. E is a GPT-based model of OpenAlthat
can beintegrated into applications to generate
pictures and pertext promptings.

If you have areCommerce platform this mode
Is suitable for building product imagesand save
a lot of manpower.

Enables
Problem-
Solving and
Scientific
Research

OpenAl makes the work easy byhelping
scientigs and researchers identifypatterns ang
drive new innovationsvia their discoveries.

On the other handA1 6 s s mar t a l
businesses to optimizeomplex operatiors along
with energy distribution or traffic flow.

Moreover, it is known forpredicting outcomes
and recommending suggestionsn the field of
finance or marketing, asell as helping to make
better decisions.

Easy Al
Accessibility
and
Affordability

Offering a vast range dAPIs and tools, OpenAl
can assist ituilding Al systemsand apps.

The free availability of these tools for people W
an internet connection helps themad®ate apps
such as predictive models and chatbots.
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7. Mention about the challenges of OpenAl?

Ethical considerations Integration complexity Scalability challenges Cost considerations
S

Data security and privacy Model explainability User acceptance and trust

Rapidly Evolving 4SS o 4R Data quality and
Technology § ~. N availability
- W 4

f;hullenge;\‘ }
Interdisciplinary @ L Face ‘ ‘ et Bl
Collaboration » By Al _ 9

Qsearchey‘
e

e <

Computing P
omputing rower @ e @ Explamablllty

and Infrastructure

02

Challenges Analysis

Limited 1 It is obvious thatdevelopers and researcher
Online carrying out their tasks using GPT-based
Browsing models have to face limitations regarding
Capabilities OpenAl 6s bromihgi capabilities. Th

reason behind these models is tias can not
fully access informationon the web in reattime.
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The inability to browse external sources o
information that rely on existing data makes
difficult in order to handle complex queries.

However,it provides inaccurate predictions that
can be risky.

Potential for
Misuse

As the popularity of Al technology is increasing,
many individuals or companies may try to |
them withmalicious intent.

It is a cause of concern in warfare or othe
probabilitie s.

It creates imageghat look real but fake images
can manipulate people or spread illicit informati

Data Privacy
and Al Bias

As OpenAl is driven by training basedon data
it brings some issues regardingfs effectiveness
This technology also brings ugpncerns related
to Al bias and data privacy.

If a GPT-based model is fed data showssmcietal
or other types of biasesthey may hold thosg
biases to offer further results.

On the other hand, Al is known to store la
amounts of data and therefore there higher
chances of data misuse or poteral privacy
violation.

Little
Transparency
and
Accountability

Another drawback of OpenAl is itgpaqueness ir
making decisions and processing data

It creates dnurdle for agencies to determine how
or why they came to specific output.

Plus,little transparency can also create issues.
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8. What is DeepSeek?

1 DeepSeek Alis anadvanced Chinese artificial intelligene model
designed to perform tasks such #ext generation, language
translation, and human-like conversation.

1 It is developedo compete with leading Al technologies from the
West, including models from OpenAl, Google, and Meta.

1 The startup was founded in 2023 in Hangzhou, Chinaby Liang
Wenfeng, who previously cdounded one ofChina's top hedge
funds, High-Flyer.

1 The company wrotdn a paper last month that thteaining of
DeepSeekv3 required less than $6m (£5m) worth of computing
power from Nvidia H800 chips.

1 The overall costeffectiveness of DeepSeeis highlighted by its
pricing structure, which is reportedly20i 40 times cheape than
equivalent models from OpenAl.
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DeepSeek .

In just a week,

WHAT IS
DEEPSEEK-RT?

On January 20, 2025,
Chinese tech startup
DeepSeek Al launched
its open-source Al
model,
DeepSeek-R1, quickly
gaining global attention.
The company also
introduced a free
assistant that reportedly
operates using lower-
cost chips and less

_Z\p

DeepSeek ~

surpassed OpenAl's

ChatGPT

on the Apple

App Store.

9. What is the history of DeepSeek?

IT TOOK ONLY $5.6mn TO CREATE

» Founded in May 2023 by
Liang Wenfeng, who also
founded and runs a

hedge fund called High-Flyer

» DeepSeek’'s headquarters
is in the Chinese city of
Hangzhou

» Paid access to its

new model reportedly comes
at 3% of what

OpenAl charges

» The Al model sidetracks
questions on itself and
Chinese politics

» DeepSeek’s first Al model
— launched in Nov 2023 —
was called DeepSeek Coder

» DeepSeek became #1
downloaded free app on
Apple App Store, displacing
ChatGPT which, though, has
higher total downloads
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WHO FOUNDED .
DEEPSEER? el b

The company was
founded in 2023 by Liang+~
Wenfeng in Hangzhou, a

city in southeastern China.

and electronic
engineering. In 2015, he
established High-Flyer,
the hedge fund that later
backed DeepSeek. By
2023, Wenfeng shifted his
focus to DeepSeek with
the goal of developing

groundbreaking Al
lels.

10. How does DeepSeek work?

1 DeepSeek operatethrough a structured process:

Process Analysis
Data 1 Gather data from various sources including
Collection databases, sensoasd online platforms.

Preprocessing

1 Cleans, normalizes, and organizes datdor
accurate analysis.
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Model 1 Uses deep learning to train neural networks

Training fine-tuning them for accuracy.

Inference 1 Analyzes new data to generate insightsor
predictions.

Continuous 1 Refines algorithms by incorporating new dal
Learning over time.

11.Mention about the applications of DeepSeek?

WHAT IS THE BIG DEAL
ABOUT DEEPSEEK?

THE STARTUP
CLAIMSITS
DEVELOPMENT AND
ENERGY COSTS
ARE A FRACTION OF
OPENAI'S.

Reports suggest
DeepSeek used Nvidia's
H800 chips, now banned for
export to China, for training.
After the ban, Wenfeng
combined these with
cheaper, lower-end chips
and explored alternative
engineering approaches
to cut costs and reduce
computing demands.
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Application

Analysis

Text generation

1 Writing different types of content like article
emails, social media posts, and evereative
writing.

Information
summarization

1 Condensing large amounts of text into con
summaries

Question
answering

1 Providing detailed answers to complex questic

Reasoning and
logic tasks

1 Solving logical puzzles and mathemati
problems.

12.Mention about the challenges of DeepSeek?

Challenges | Analysis

Data Privacy | As a Chinese company, DeepSeek stores us

data in China, raisingconcerns about potentia
accessby the Chinese governmentand potentia
data leaks.

Chi nabos e X t e n s iinfrastructarel
raises concerns aboutAl being used for
monitoring rather than unbiased decision
making.

Bias in q

Training Data

The model is likely trained odata reflecting a
Chinese perspectivepotentially leadingd biased
outputs when dealing with tpics sensitive tq
different cultural contexts.

Lack of
Diversity in
Development

1 A homogenous Al development teammay

overlook potential biases leading to unintentiong
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Restrictions

Teams discrimination.
I(\Z/l(_)ntext ) An Al model trained in one cultural or economic
Ismaic setting may produceinaccurate results when
applied in another.
'\PA'SUSPT | The opensource nature of DeepSeekould allow,
otentia malicious actors teasily accessand modify the
model forharmful purposes.
Regulatory

Due to privacy and security concerns severa
countries and organizationshave banned
DeepSeek, including government agencies
Australia, Italy, and the United States.

Lack of Limited information  about DeepSeek's

Transparency | © geyelopment processand data prdices car
further exacerbate concerns about rigdiability
and ethical implications.

Regulatory Chinads Al differsfreminteraationa

and Ethical standards, raising concerns about fairness

Standards

transparency, anethical compliance.
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13. Enlist various differences between DeepSeek

OpenAl?

o [ L {c] A A} DeepSeek

Developed by OpenAl, based on
GPT-3.5 and GPT-4. A general-purpose
conversational Al

Built on GPT architecture using
transformer-based neural networks.

Trained on a diverse dataset,
suitable for general
topics but lacks specialization.

Customer support, content creation,
education, personal assistants.

Limited customization,
fine-tunablefor some tasks but not
deeply specialized.

Great at generating human-like text
but can produce inaccurate or
irrelevant responses.

Scalable for general-purpose
tasks across various platforms.

Versatile across multiple topics.-
User-friendly and accessible.-Fast
development with pre-trained models.

May struggle with technical or domain-
specific queries.- Can generate
incorrect responses.

General-purpose Al tasks.- When
domain expertise is not critical.-
Cost-effective,easy deployment.

Larger datasets and advanced models like
GPT-4.- Focus on reducing inaccuracies
& enhancing domain-specific features.

CATEGORY

Architecture &
Technology

Training Data &
Specialization

Key Use Cases
& Applications

Customization &
Adaptability

Performance &
Accuracy

Scalability &
Deployment

Weaknesses

Ideal For

Future Trends

Developed by DeepSeek Al, tailored
for enterprise-level applications
andindustry-specific solutions.

Uses a hybrid architecture
combining NLP, ML, and DL for
domain-specific tasks.

Trained on industry-specific datasets
withdeep expertise in sectors like finance,
healthcare, and logistics.

Financial analysis, healthcare,
logistics, legal applications.

Highly customizable for industry-
specificneeds,integrated with
enterprise systems.

High accuracy and relevant responses,
especially in specialized domains
with structured data.

Optimized for large-scale
enterprisedeployments, integrates with
ERP systems.

Expertise in specialized industries.-
Highly accurate responses.- Customizable
for enterprise needs.

Complex deployment and
integration.-Higher development
and deployment costs.

Specialized industries like finance,
healthcare, or logistics.-Applications needing
high accuracy & domain knowledge.-
Businesses with the resources for customization.

Complex deployment and
integration.-Higher development
and deployment costs.
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Factor
Budget
Cost Per Token

Training
Paradigm

Reward Model

Critic Network

Model
Architecture

Hardware
Execution
Transparency

Open Source

14. What makes DeepSeek Al models

OpenAl '
$100M+ & & &
$15Q

RLHF (Human Feedback)
e

Neural Rewards gg'w &

Requires Critics {4

Full Activation I

Expensive GPUs Il
Cloud-Only 2}
Black Box uy

Closed Ecosystem 3

DeepSeek &
$12M [
$0.55

GRPO (Rule-Based
Rewards) @&"

Rule-Based Rewards T

No Critics

Sparse Activation 53

Consumer GPUs
Local-Friendly 4%
Clear Reasoning LLI

Open and Free @

Why It Wins %\
95% cheaper.
20-40x cheaper.

No humans = huge
savings.

Lower computation cost.

Leaner and faster.

Activates only what's
needed.

Low-cost and accessible.
Privacy + lower cost.
Easy to debug.

Free R&D from the
community.

different from

other global large language models?

w DeepSeek-V3
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Features Analysis
Size 1 Despite being developey a smaller team with
drastically less funding than the top American
tech giants,DeepSeek is punching above its wei
with alarge, powerful modelthat runs just as we
on fewer resources.
1 Despite being larger than otheAl models,
DeepSeelR1l uses only a fraction of itg
parametersin each interaction.
Cost
Efticiency DeepSeek-R1 Upsets Al Market
With Low Prices
Estimated price for processing one million input/output
tokens on different Al models
$15
Input
$12 B Output
9 ¢
$6
. i =
0 .
Grok ChatGPT-o1 Gemini Nova Pro Llama 3.1
Mini 1.5 Pro (text only Nemotron
(text only) 70B Instruct
/ (text only)
,\' xa) @ openAl Google AMAZON  (§y eepsceic S NVIDIA
A token is the smallest unit of Al model processing (~4 characters).
ol is ChatGPT's latest model. List includes most comparable model per company
* Uses Meta’s open-source Llama Al
Performance 1 Despite its relatively modest meariS,e e p S ¢
scores on benchmarks keep pace with the latg
cutting-edge modeldrom top Al developers in th
United States.
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100.0%

80.0%

60.0%

Performance (%)

40.0%

20.0%

| ©
S1REE E’

MMLU MATH GPQA HumanEval Chatbot Arena
Model

0.0%

Advanced Al

DeepSeek's Mixtureof-Experts MoE
Architecture 1 P P ( )

architecture consists of multiple specialized -9
models, ori e x p e redcls trained to hand
specific types of tasks or data

1 When a query is processdle systemintelligently
selects and activatesnly the most relevant
experts rathe thanengagingthe entire model.

15.Why is DeepSeek raising alarms in the U.S.?

1 While there was much hype around tbeepSeekR1 release it has

raised alarms in theU.S, triggering concerns and sdock market
selloff in tech stocks

1 On Monday,Jan. 27, 2025, the Bsdag Composié dropped by
3.4% at market opening with Nvidia declining by 17% and losing
approximatel$600 billion in market capitalization.
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The DeepSeek Impact

1-day price move 27 Jan 2025
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WHY IS GLOBAL Al
MARKET SPOOKED?

DeepSeek has disrupted
the industry by matching
the capabilities of
advanced chatbots
while relying on far fewer
specialised chips. This
has prompted investors
to rethink the high returns
expected from chipmakers
like Nvidia, as well as the
substantial investments
by other tech giants in Al
development.

The emergence of a low-cost

Chinese Al model challenges
Western companies’ dominance and may
indicate a shift in the level of investment
needed for Al innovation.
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A CHALLENGE
FOR Al GIANTS

The Al assistant runs on deepseek

DeepSeek’s open-source
models, which the company
claims require far fewer institution Epoch Al
chips and significantly DeepSeek’s latest model
lower costs to train required 1/10th the

compared to leading computing power of Meta's
Al models. comparable Llama 3.1
model to train.

o 3

Accordiné to the research

DeepSeek claims that
R1 cost less than $6 million
to develop. In comparison,

training GPT-4 cost over
$100 million.

DeepSeek-R1 is 20 to 50
times cheaper to use than
the OpenAl ol model.

1 DeepSeek is raising alarms in the U.Sfor several reasons,
including the following:

Concern Analysis

Cost

: : 1 DeepSeek claimdo have developed itR1 model
disruption

for less than $6 million.
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The lowcost developmenthreatens the busines:
model of U.S. tech compant that havanvested
billions in Al.

DeepSeek is also cheaper for users than OpenAl

achievement
despite
restrictions

Technical q

The export of the highestperformance Al
accelerator and GPU chips from the U.S is
restricted to China.

Yet, despite thatDeepSeek has demonstrated th:
leading-edge Al development is possibleithout
access tadhe most advanced U.S. technology.

model
threats

Business q

In contrast with OpenAl, which is proprieta
technology, DeepSeek is open source and fre
challenging the revenue model of U.S. companit
chargingmonthly fees for Al services.

concerns

Geopolitical q

Being based in ChindDeepSeek challenges U.
technological dominance in Al

Tech investor Marc Andreessen called Af's
"Sputnik moment," comparing it to theSoviet
Union's space race breakthrough in the 1950s.
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16. Enlist countries that have banned the use
5SSLI SS1Qa ! LK

Countries where

DeepSeek

iSs Banned

DeepSeek is banned in many countries due to
ethics & privacy concerns, as it stores data on
Chinese servers required to share information
with the Chinese government.
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Country | Analysis

Italy q

Italy was one of the first countries to ban DeepSes
Al over concerns about thendling of user data and
compliance with EU data protection laws

The Italian Data Protection Authority (DPA)
investigated DeepSeek's dateollection practices an
removed the Al platform from app stores in
country.

Talwan q

Taiwan banned the use of DeepSeek Adcrossall
public sector organisations, including public
schals, stateowned enterprises, and critic
infrastructure.

The Ministry of Digital Affairs cited concerns about
crossborder data transmission and informatiorn
leaks as the reason for the ban.

Australia q

The Australian government has banned its
employees fom using the DeepSeek Achatbot on
government devices.

Home Affairs Minister Tony Burke stated that |
national intelligence assessment found th#d
platform to pose an unacceptable security risk.

United q
States

The American Navy has restricted the use of
DeepSeek, and Texawas thefirst state to ban the
Chinese Al app.

Several federal agencies have instructed emplc
against accessing DeepSeek, afttundreds of
companies"” have requested their enterprise
cybersecurity firms to block access to ta app.
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India T The Ministry of Finance has banned the use @

DeepSeek by its employees.

91 The central government has prohibited its
employees fronusing Al tools and applications sud
asDeepSeek and ChatGPon office computers and
devices.

17.Where doedndia stand in the global Al race?

2023 Global Al Vibrancy Ranking

Weighted Index Score | Source: 2025 Al Index

B R&D B Responsible Al B Economy Education Diversity
B Policy and Governance Public Opinion B Infrastructure

1 B ynited States I I

2 [l chine D .
3 & United kingdom NI I N

4 oin india I |

5 [l United Arab Emirates | I N

6 [ Frence AN I

7 '@ South Korea | B B |

g M Germany N e

9 @ Japan N | --

10 =8 singapore i e

1 India is emerging as one of thglobal leaders in the field of
Artificial Intelligence (Al), with the country securinfpurth rank
in Al development in an assessment by théS-based Stanford
Institute for Human -Centered Al (HAI)

1 The Stanford HAI has released its findings about tiAd-led
technology ecosystem at a global leyalsing theGlobal Vibrancy
Tool 2024developed by the institute.
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1 According to the index)Jndia scores highly in Al researchand
development, indidad by agood performancein parameters such
as Al Journal Publications, Al Conference Publications, Al
Journal Citations and Al Conference Citations alongside having
notable Al GitHub projects and scoring well in relatidd skill
penetration, Al hiring and Al talent concentration.

1 However,India lags behind the top three countriesn areas such as
policy and governance and infrastructure, bringing down its
overall weighted score

18. What is the history of Al development in India?

History of Al Development in India

2010s

Knowledge-Based Computing The Digital India

Systems (KBCS) Movement launched by 2020s
1960s 2000s the government.
Professor H.N. Mahabala CAIR along with DRDO With National Al portal
first discussed the started projects funded by Launch + Rise of Al Startups
concept of Al in India. Government of India become Global Powehouse

19. What is the impat of Artificial Intelligence on
various sectors in India?

Sectors Impact

Healthcare Al is revolutionizing thehealthcare industry by

enabling more accurate diagnosegqersonalize(
treatments, and improved patient outcomes.
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1 Machine learning algorithms can analyzg
medical images, such asrays and MRIs, to
detect anomaliesand assist radiologists in thg
diagnoses.

State of Indian health care
22.5%:c6rof  $650bn: 54.8%: share of

Indian health care - Expected size of out-of-pocket
between 2016 and Indian heaith care - medical expenditure
2022 market by 2025 in total health spends
$1.6 bn:sizeofatin 40.6%: cAGR of Al in health

health care by 2025 in India @ care from 2020-25

Bringing Alin
healthcare (n%)

~12% of these organisations
Pharma. life sclences integrated Al in functional processes
organisations adopting Al
at a small scale
‘ ——— 50% of thesefirms are in
Medtech firms that adopted Al m proof of concept phase
Firms with dedicated Al budgets _ 50
- E-

Rapid growth (in$bn) Rvsncing

Health care companies piloting
Generative Al projects in 2023

m-.sllhc.ue'-n
Market size 012 nia;
of Alin lndlan transiomative
health care ! o et
2020 2021 2022 2023 2024 2025 Kantar

1 Al-powered chatbotsand virtual assistants are
enhancingpatient interactions and providing
24/7 support.

1 Additionally, Al -driven predictive analytics can
help healthcare providersdentify high-risk
patients and intervene early to prevent disease

Finance

1 Al is transforming thefinance industry by
automating repetitive tasks, improving fraud
detection, and enhancing customer experience
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1 Al algorithms can analyze vasamounts of
financial data, identify patterns, and make
real-time predictions for investment decisions.

1 Robo-advisors are using Al to provide
personalized financial advicgo investors.

1 Al-powered chatbotsand virtual assistants are
streamlining customer service,addressing
inquiries, and simplifying banking processes.

1 Moreover, Albased algorithms can detg
fraudulent transactions and prevent finan
crimes more effectively.

Manufacturing

1 Al is driving the concept of smart
manufacturing by optimizing production
processes, reducing downtime, and improy
product quality.

Potential Benefits of Al in Manufacturing

| Reduced Costs ) =

25% ¥

.\ Greater Safety

Increased
" Productivity

15%
Improved
Efficiency

20%
Enhanced Quality
Control
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Al -powered robots and automation systems 4
taking over repetitive tasks, leading tq
increased efficiencyand productivity.

Machine learning algorithms are used to predi
maintenance needs and schedule proa
repairs, minimizing unplanned downtime.

Al -enabled quality control systemscan detect
defects in realtime, ensuring products meet t
highest stadards.

Retalil

Al is revolutionizing the retail industry by
enhancing customer experiences, improving
inventory management  and enabling
personalized marketing.

Recommendation systems powered by A
algorithms provide personalized product
suggestionsbased on customer preferences
browsing history.

Education

Al is transforming the education industry by
personalizing learning experiences, automa
administrative tasks, andhcilitating adaptive
assessments.
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Role of Artificial Intelligence in Education

03

Access to

02 \ Education 04

Smart K-12
COEtent Learning
Development

05

Education for
Differently
Abled

1 Al-powered learning platforms can adap

content based on individual student needs
providing personalized education pathways.

Agriculture

Al is revolutionizing theagricultural sector by
optimizing crop vyields, reducing resource
consumption,and improving farming practices.

Al algorithms analyzeenvironmental data, soil
conditions, and weather patternsto provide
farmers withinsights on optimal planting times,
irrigation  schedules, and pest contro
measures.

Al -powered drones and robots can monito
crops, identify disease wbreaks, and automa
laborintensive tasks.
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1 Despite the welacknowledged potential of Al to drive national
growth and prosperity, there asenificant hiccups along the way
that are hampering awide scale adoption of Al solutions in India.

1 TheData Security Council of India (DSCI) has highlighted some of
these key challenges in a recently released whitepaper.

Challenges Analysis

Data security
and privacy
issues

1 Al solutions built on ML and DL are based on
huge volume of confidential data,which are
often sensitive and personal in nature.

1 Along with automationAl also brings a range of
security and privacy vulnerabilities, which can
subsequently exacerbate any organisation's
exposure to cyler risk and geopolitical risk.

1 However,India is moving in the right direction
with the Personal Data Protection Bill, 2019
and the National Cyber Security Strategy, 202G
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Limited Al
expertise and
lack of
investment to
implement Al
solutions

Al requires highly trained and skilled
professionals,but being an emerging technolog
thetalent pool is limited.

As perMc Ki ns ey, ATal ent
challenges to Al no matter how advanced
companyao0s di gital pr

surprising thatcompanies are leaving no std
unturned when sourcin
There areconcerted efforts to be seen, in th
form of NASSCOMG s =
initiative , for instance, whickaims to bridge the
skilling gaps.

Furthermore,high implementation cost resists
numerous organizations to implement Al
solutions.

For instance,transforming a manufacturing
plant from manual operation to automat
operation wouldequire high capital investment
to integrate lloT and other components

industry 4.0.

Lack of Al
and cloud
computing
infrastructure

Al and cloud are inseparablebecausel is data
hungry and cloudis theonly viable solution.

There areendless possibilities to scale up Atith
its convergence with cloud computing.

However, despte the potential, India lacks
access tospecialised compute and storag
facilities whichforms the backbone of Al

A beginning has been made withn d i a 0 s-
first compute infrastructure, AIRAWAT , which
is acloud platform for Big Data analytics with
advanced Al processing capabilities.
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Lack of data
and poor data

guality

Data is the backbone of Al, hence eas
availability of opensource data is crucial for
any country to accelerate Al innovation ali
adoption.

Apart from regulatory restrictions on datdata
annotation and labelling are tedious but
essential processes to provide useful datasets.

Thegovernmenthas veryecently opened acces
to geospatial data and services step that is sul
to encourage innwation in this area.

Lack of
integrity and
ethics with Al
and ML
solutions

With the advent of Al products and algorithms
and their increasing role in decision making
ethics and morality have emerged as major
challengefor the Al solution providers.

An Al algorithms work based on training given
it, meaning theAl solution predicts instances
based on the data being fedhto it and based g
the self-learning capability. However, in a fey
instances, theAl algorithm overlooks the
correctness of the dataand gives an ambiguous
result.

It is also possible for theesults to be skewed du
to tampering of the dataset itself.
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Challenges in
Artificial
Intelligence

Building Trust

The working of Al lies on the technological side, a lot of
which people do not trust and understand

Al Human Interface

With advancement of Al rising, businesses lack skilled
professionals who can work with this technology

Investment

Al is an expensive technology that not every business
owner or manager can invest money into

Software Malfunction

With machines & algorithms controlling Al, it is difficult to
identify the cause of mistakes and malfunctions

Can Replace only Certain Tasks

Like any other technology, Al also has its own
limitations; it simply cannot replace all tasks

High Expectations

Not everyone understands the functioning of Al and
might also have very high expectations of functioning
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21. Mention initiatives taken by India for Al

development?
Initiatives | Analyses
IndiaAl

Mission

1 The mission aims to establishr@bust Al computing
infrastructure in India to support the developme
andtesting of Al systems.

1 The Mission aims toenhance data quality, and
develop indigenous Al technologies.

1 The Union Cabinet approved the Rs 10,372 cforg
IndiaAl Mission.

IndiaRl Mission

Cabinet approves comprehensive national-level
IndiaAl mission

+ Budget outlay of Rs.10,371.92 crore. CABINET DECISION
07" March, 2024

+ Mission aims to establish a comprehensive ecosystem catalyzing Al
innovation through strategic programs and partnerships across
public and private sectors

+ To be implemented by ‘IndicAl' Independent Business Division
(IBD) under Digital India Corporation

Mission components

oL IndiaAl Compute Capacity - to build

Al
a high-end scalable Al computing \xewj
ecosystem St
2 IndioAl Innovation Centre - to undertake

development and deployment of indigenous
Large Multimodal Models
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National { The National Strategy for Artificial Intelligence

fStrategy was launched biITI Aayog, to positionindia as a
or.f_ Al leader in Al for economic growth, social
Artificia development, and inclusive growth.

Intelligence
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