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How to Read This Presentation

= This presentation was designed to be read in chronological order, in one go, like a
flip book. Each section of this presentation builds on the prior and assumes no prior
knowledge about the discussed topic.

= This presentation aims to provide a current overview of large language models,
including the emergence of advanced reasoning models and agents, as well as the
current state of Al businesses and their underlying dynamics.

= By the end of this deep dive, you should understand how language models are
evolving under resource constraints and competitive pressures, what lessons we've
learned from this first wave of Al products, and how to identify the breakthrough
opportunities in this megatrend.



Introduction



The human brain contains roughly 100 trillion neural connections,
working together to generate thoughts through patterns of activation.

Synapses adjust connection
strengths based on experience

Fire electric signals Q Recognize
across synapses patterns
> $ > A human learns
Neurons
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Al researchers took inspiration from the human brain, attempting to build
neural networks with computers that could "learn” through patterns in data.

Neural network adjusts
connection weights based on data

Process text Recognize
on the Internet \ / patterns
H > A computer learns
innnna ‘u \

Nodes

v
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The transformer architecture was a breakthrough that hit the sweet
spot between pattern recognition power and computational feasibility.

Convolutional Neural Long Short-Term
Network (CNN) Memory (LSTM)
This kind of neural ) \ ) \ This kind of neural
network is relatively Y \,.-.,f M7 K \,u.,/ \F network can capture
compute efficient and can AN A AN AU long-range dependencies
train at scale, but tends to be N «\ 4, AN «‘I','I’\ between words, but is

less effective at capturing RN\ A~A RN /A less parallelizable and

long-range dependencies more compute intensive
between words. Transformer-Based to train at scale.
Neural Network
Jaxla
AVN ‘/
W
W/

N
o

A neural network with

\" the transformer architecture
)v( 4 can both capture long-range
/N “‘ dependencies between words
‘ and finish training at scale, even

if it ingests trillions of data.

Q
/ “v \V \
A
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This breakthrough made it possible to compress most of the
publicly available knowledge stored on the internet into a language model.

Publicly available Transformer-Based
Internet data Neural Network ChatGPT
Compresses
Fed int Internet data to
! l seinte become
WWW




As these models were scaled with exponentially more internet data, researchers
observed that capabilities would suddenly "emerge" that weren't explicitly trained for.

Training Compute (FLOP) Required for Each OpenAl Language Model, 2017 to 2024

1.E+26

1.E+25

1.E+24

1.E+23

SOCIAL CAPITAL_

)

GPT-4
Write code
and reason

©
6 O

Generalize using
GPT-2

GPT-1 Write coherent I|m|teg data
Answer stories
questions ®
[

2017 2018 2019 2020 2021 2022 2023

New abilities emerge
as models ingest
more Internet data.

2024

Source: Arxiv
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All the potential use cases of these capabilities and the pace of
advancement compelled people to invest more than a trillion dollars into Al.

Public and Private Investment in Al, Billions of U.S. Dollars, 2013 to 2024

$400B

$300B , . .
Total invested over this period:

$1.29 trillion

$250B

$200B Public and private

investment
$150B $132B

investment
$508B

$B
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Stanford Al Index Report 2024
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And that trillion-plus-dollar investment fueled foundational models
and Al products, enabling rapid innovation and widespread adoption.

Private Investment in Al by Focus Area, 2023

Other

Al Infrastructure/Research
NLP Apps

Data management
Healthcare

AV

Fintech

Quantum computing
Semiconductor
Energy

Creative content

Ed tech

Marketing

Drones
Cybersecurity
Insuretech

Legal

I $18B
$8B
$5.8B
$4.2B
$2.5B
$2.1B
$2.0B
$1.9B
$1.98
$1.8B
$1.7B
$1.5B
$1.0B
$1.0B

$0.8B
$0.4B

$40B

S

Investments in
companies building
foundational models like
OpenAl and Anthropic.

Source: Stanford Al Index Report 2024
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So what is the current state of Al?
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While Al has made prototyping easier, bringing Al products to market requires
extensive effort and engineering prowess to achieve production-grade reliability.

3x more
difficult

Easy /\
>

Al Reliability 70% 90

S
10x more
difficult

SOCIAL CAPITAL _ Source: Redhat E-book
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On top of that, new breakthroughs can dramatically change the
playing field and triggers a paradigm shift throughout the entire ecosystem.

Other model providers like
OpenAl/Anthropic must adapt
their API pricing or justify their

premium models with more

unique features.

Startups could build high-
performance Al applications at
lower costs, potentially leading

to a new wave of products.
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Breakthrough Technology

DeepSeek-V3's breakthrough is an
open-source Al model that combines
efficient architecture and key
engineering advances to deliver top
performance at lower training costs.

!

Ecosystem Impact

DeepSeek-V3

Model Hardware
Layer — T—— —  Layer

Application / T~ Platform

Layer Layer

While there may be much
more demand for inference and
hardware accelerators, higher
efficiency could reduce overall
hardware requirements.

Cloud platforms may have to
compete over inference efficiency
by optimizing around the cost,
speed, and energy consumption
of running Al models.



Al may be in the early innings of a megatrend that
may reshape society in ways we're only beginning to uncover.

& -
Apps
Developers @ X I+ Alibg;JCIUud —_ ? —_— ; ;
00 ; [ [ | |
Data m & @
Infrastructure aws ZUTe Ve rS:%A
i i i . } >
Al Wave 1 (2022 to 20[xx]?) Al Wave 27 Al Wave 37
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And some key questions remain...

Where will the
next killer app emerge?

What Al companies will
generate returns for investors?

il




This deep dive will examine Al from infrastructure to application to help
you understand the dynamics forming in the early innings of this megatrend.

Apps
PP
Developers B D ,p ,p ,p
Alibaba Cloud —_— —
00 [ [ | |
Data '@' : @
P
Infrastructure aws A rure (o EI%A
Al Wave 1 (2022 to 20[xx]?) Al Wave 27 Al Wave 37
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State of Chatbot Race
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ChatGPT's launch in 2022 demonstrated unprecedented natural language
capabilities to the public, establishing OpenAl's first-mover advantage in the market.

Monthly Website Visits, Nov 2022 to Nov 2024

4B 4B @

ChatGPT
3B
2B
1B
118M *
B Claude
Nov-22 Mar-23 Jul-23 Nov-23 Mar-24 Jul-24 Nov-24

Source: AIPRM
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lts success revealed the first killer Al application,

an intelligent chatbot that lets users converse with a language model.

ChatGPT

Number of Months to Reach 100M Users

44

30

18
14

Tiktok WeChat  Youtube Instagram Snapchat

70

Uber

Source: The Guardian
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But over the course of two years, many companies have entered the race
with highly capable models, and intelligent chatbots are becoming commoditized.

Al Models, Training Compute (FLOP) Over Time, 2016 to 2025

1.E+26

°® eo®

[ N J
[ )
1.E+25 .
OpenAl GPT-3.5
(ChatGPT Launch)\@ o

1.E+24
1.E+23

2016 2017 2019 2020 2021 2023 2024 2025

SOCIAL CAPITAL _ Source: EPOCH Al 21



These models all share similar architectures, so the paradigm to win the
chatbot race has been to train them with exponentially more high-quality internet data.

Total Size of Uncompressed Dataset Used in Training Language Models, in Gigabytes

40,000GB

5GB 40GB 753GB

GPT-1 GPT-2 GPT-3 GPT-4

SOCIAL CAPITAL _ Source: Lifearchitect 22



The idea was to feed massive amounts of data to the language model to develop
unique capabilities and domain expertise that would set it apart from competitors.

Training Compute (FLOP) Required for Each OpenAl Language Model, 2017 to 2024

1.E+26

1.E+25

1.E+24

1.E+23
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)

GPT-4
Write code
and reason

©
6 O

Generalize using
GPT-2

GPT-1 Write coherent “mlteg data
Answer stories
questions ®
[

2017 2018 2019 2020 2021 2022 2023

New abilities emerge
as models ingest
more Internet data.

2024

Source: Arxiv
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However, there is no longer exponentially more data to scrape from the internet.

Limits of LLM Scaling Based on Human Generated Data

Estimated date
of full utilization

—

Internet Data By 2028, Al models

may exhaust the
internet’s available
public training text at
current growth rates.

LLM Dataset Size

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

SOCIAL CAPITAL _ Source: Arxiv 24



Moreover, infrastructure requirements for training and

running these models are starting to become bottlenecks as well.

Capital

Training foundation
models costs hundreds
of millions to billions,
that was projected to
limit competition to tech
giants and investor-
backed Al firms.

SOCIAL CAPITAL_

Ener
gy Current

bottleneck

&

Training one Al model can
use as much electricity as
5,000 U.S. homesin a year,
and Al data centers may need
50-200 megawatts of power
each, pushing the need for
new energy infrastructure.

—_—

Compute

Current
bottleneck

L1l C\

The largest Al models need
tens of thousands of high-end
GPUs/TPUs/LPUs (can cost
over $10,000 each), with
companies like NVIDIA
struggling to meet demand
despite massive demand.

@50—>§”

Data

Current
bottleneck

Building effective training
datasets requires both massive
high-quality text corpora and
specialized data (code, research
papers), along with expert teams
investing months in data
curation and processing.

Current
bottleneck

The limited pool
of experts in neural
architectures, language
model training, and
deployment has created
intense competition
for top Al talent.

Source: Time, Mckinsey
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And even if companies cobble together all the resources necessary to
create a frontier model, their capabilities will be matched by others within months.

OpenAl GPT-40 LLM Models with Similar Capabilities
Released May 13, 2024 Within 6 months

Sonnet 3.5

Real—ije Contextual Q o /
Audio Awareness wen Gemini 1.5
\CJ -

Alibaba Cloud \
Vision and Image Multimodal

Processing Processing /
\ N1 B
Grok 2

e

Reasoning and
Problem Solving Llama 3.1

/

DeepSeek V3

SOCIAL CAPITAL _ Source: Lifearchitect
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@ ChatGPT-40

Thus, all these intelligent chatbots share similar
features, with only some differentiation at the edges.

Chat
Application

Claude
Sonnet 3.5

Gemini 1.5

Grok

Input
Formats

Text, PDFs,
Images,
Audio

Text, PDFs,
Images

Text, Images

Text, Images,
X Posts

Output
Formats

Text, code,

image, chart,

table, docs,
image

Text, code

Text, code

Text, image

Knowledge

October 2023
cut off

April 2024
cut off

November
2023 cut off

Real time
data access

Differentiated
Feature

Realistic
voice
conversations

Artifacts
(Interactive
widgets)

Integration
with Google
services

Access to
X data

Context
Window

128k Tokens

100k tokens

2m Tokens

128k Tokens

Source: OpenAl, Anthropic, Google...
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So how are foundation model providers
responding to the risk of commoditization?
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A

Companies are leveraging proprietary data sources to try to
develop specialized model capabilities and build competitive moats.

Data from Facebook and
Instagram provides provides real-

time social interaction patterns
and user behavior insights.

o
“I
Does not use
proprietary data sources

as an open-source
language model

Does not use
proprietary data sources
as an open-source
language model

P
Alibaba Cloud

Data from e-commerce
services provides product-
specific insights and
consumer preferences.

A

(] ) Data from non-exclusive
o o partnerships with Reddit, FT,
@ and others provide unique, ! gnd
high-quality knowledge. | g

Data from Baidu and
other services include
search preferences from
their usersin China.

©

Data from non-exclusive
partnerships with Reddit, Time
magazine, and others provides

unique, high-quality knowledge.

Data from Google search,
YouTube, and Google cloud
services provides real-world user
intent and behavior patterns.

Xl

Data from X
provides real time
data from social
engagement on X.

SOCIAL CAPITAL_

Open Source
LLMs

Closed Source
LLMs

Source: Lifearchitect
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This may result in closed-source language models with
unique features and greater mastery in specific domains.

Public knowledge

Public training data

“Knowledge Gap” between
language models that rely only
on public information and
those with access to
proprietary specialized data.

Private knowledge

Examples of private training data

Basic language model capabilities

General internet data

Limited expert depth

Advanced capabilities

Specialization paths

BloombergGPT
Finance industry specific data

Google Gemini
Real time understanding of current
events and commentary

Alphaphold 3
Biology domain knowledge focused
on protein structure prediction

Grok
Proprietary information from X
platform data

O

30
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However, other companies are also leveraging clever engineering methods
to improve performance and develop highly-competitive language models.

How does DeepSeek-V3 boost performance while also cutting compute and cost of training?

8-bit Efficiency

V3 used simpler number
formats (8-bit vs 32-bit)
to slash memory needs
by 75% while keeping
answers accurate.

Phrase Processing
Instead of analyzing words
one-by-one, V3 reads groups
simultaneously — doubling

speed with only minor
accuracy tradeoffs.

On Demand “Experts”

Unlike other models that
use all components
constantly, V3 activates
only 2% of its system

per query.

Source: Jeffrey Emanuel on X
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Thus, while proprietary data may specialize language models, innovative open-
source models may still erode competitive moats and commoditize language models.

Al Models, Training Compute (FLOP) Over Time, 2016 to 2025

1.E+26 @

GPT-40
DeepSeek-V3 achieved Training —— ¢
GPT-40 performance at 8x compute cost:
lower costs and was released $41M

1E+925 to the public fully open-source.

DeepSeek-V3
e Training
compute cost:
$5.4M
1.E+24
1.E+23

2016 2017 2019 2020 2021 2023 2024 2025

SOCIAL CAPITAL _ Source: EPOCH Al 32



Reasoning Models
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In response to the limits of the scaling paradigm, researchers started to
explore novel ways to increase performance without exponentially more internet data.

. . . /
Data optimization

V3
/ and engineering? /

- Architecture innovation?
& \;3 Feed more data Initialized fraining —
g /am n a > weights > LLM model Reasoning?
YA and biases L1
= 1OE
° l@ . ? - \ Domain adaptation?
Specialized
Typical scaling knowledge?

Novel ways to
10x performance

SOCIAL CAPITAL_ 34
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Inspired by System | vs. System Il thinking in the
brain, researchers developed models that can "reason”.

System |

Fast

Automatic \3(:“, Intuitive
I

Instinctual

System Il

(\?\
W/

Slow

Deliberate VX Analytical

(x+Y):=

Thoughtful

35



The latest reasoning models can solve problems like humans do by breaking
them into smaller steps and working through each part with careful “reflection”.

Question
“Ifa>1,then the sum
of the real solutions of
Va-V@+x)=xis
equal to?”

SOCIAL CAPITAL_

Typical LLM
Simple Zero-Shot

/ Response

Reasoning LLM
Chain-of-Thought
Reasoning and Reflection

“Thought” for 0.5 seconds

Optimized to select

the closest relevant

answer and quickly
display.

“Thought” for 20 seconds

Optimized to search
multiple relevant
answers and find

and/or synthesize the
best answer.

Reasoning generates sequential reasoning steps,
then “reflects” by iteratively critiquing its own steps
to prune incorrect paths and synthesize answers.

36



In other words, reasoning generates sequential reasoning steps, then “reflects” by
iteratively critiquing its own steps to prune incorrect paths and synthesize answers.

6. Tentative Answers: Qu eSt|0n
x=0orx=2va+1-Sum =\(2\sqrt{a} + 1\ “If 9 > 1, then the sum

of the real solutions of
4 Self-Critique & Reflection Vva-Via+x - XIS
equal to?

X
3. Prune Path x=2a—HGnrveld)

d Revised CoT Reasoning —_— Final Synthesis

X

2. Answer:0

4. Sum of real solutions = 0?

SOCIAL CAPITAL_



This feature marks a departure from earlier models, which retrieved
and applied pre-learned knowledge without exploration and reflection.

5% chance .

»

Earlier Models
(Primitive Reasoning)

Query

Three pencils and a
jumbo eraser cost
$1.24. Five pencils

The model produces a
single-step output based
on statistical associations

in their training data.

and a jumbo eraser
cost $1.84.

How much does one
pencil cost in cents?

35 cents

95% chance

30 cents

Reasoning models
demonstrate systematic
“thinking” and self-reflection,
while non-reasoning models
operate like sophisticated
pattern matchers.

SOCIAL CAPITAL_

Reasoning Models
(Improved Reasoning)

Breaks problems into
explicit steps.

\

99% chance

Self-evaluates and corrects
mistakes at each step.

‘\ Shows work and

1. Letthe cost of a pencil be P cents, and
cost of an eraser be E cents
2. First problem:3p +e =124
3. Second problem:5p +e =184
““““““ Y| 4. Subtracting first equation from
“““““““ second: 2p =60

“Thinking” /

intermediary conclusions.

38
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Having a model "think" for 20 seconds gets the similar boost in performance
as scaling the model, without the need for exponentially more internet data.

GPT-40 and o1, MMLU-Pro and GPQA Benchmark Scores, O to 100

100
MMLU Pi
90 @
o)
80 (improved
reasoning)
70 ¢ G
MMLU
P G PT_4O ~ADA A
© 60 (primitive GPQA
. The models use
reasoning) the same training
50 @ data, but the extra
time “thinking”
boosts performance.
40
30
30 40 50 00 70 80 90 100

GPQA

Source: Lifearchitect
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And as these reasoning models become more advanced, we
are observing a new wave of capabilities suddenly emerging again.

Training Compute (FLOP) Required for Each OpenAl Language Model,

1.E+29 @

OpenAl 03
Knowledge
synthesis?
® As models receive more
1E+28 compute time during fine
tuning, they spontaneously
G develop the ability to think
longer and reason better,
OpenAl of without being explicitly
Knows to “think” longer programmed to do so.
1E+27 + self-reflective and
explorative behaviors
[
1.E+26
Sep-24 Oct-24 Nov-24 Dec-24 Jan-25

SOCIAL CAPITAL _ Source: OpenAl 40
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The improvements in benchmarks are impressive because even a small
percentage improvement in technical fields represents a large jump in intelligence.

OpenAl ol OpenAl 03
Math Problem (structured puzzle) Math Problem (research-grade challenge)
“The greatest common divisor of two positive integers less than 100 “How many nonzero points are there on
equals 3. Their least common multiple is twelve times one of the x3y +y3z + z3x = 0 over Fst; up to scaling?”

integers. What is the largest possible sum of the two integers?”

According to

Case 2: 3ab = 12 x 3b

4. The final answer

Similarly, if the LCM equals 12 - B = 12 - (3b), then benCh markS, 03 was
3ab=36b —> ab—12% — a=12, Hence the final, succinct statement is that: able to solve 25% of
(provided b 7 0. The number of nonzero projective solutions (z : y : 2) in P?(Fju) to FrontierMath T3
Hence A = 3a = 3 - 12 = 36. Again we need ged(12,b) = 1. s s S — 0 research grade
+ Because B = 3b < 100, we have 3b < 100 so b < 33. 'y + Yy z + 2"z =
+ We want b to be as large as possible while coprime to 12. is prOblemS (prOblems
By the same reasoning, the largest b < 33 not divisible by 2 or 3 is 31. Hence | l ke th e O n e S h OWﬂ) .

18 9
B=3x31=93 A=36. 5% + 65" + 1.

Their sum again is 36 + 93 = 129.

Equivalently, one writes

|C(Fsis)| = 58 +6-5%+1,
3. Conclusion
matching the provided hint.

In both cases, the largest possible sum of the two integers (under the constraint that each is less
than 100, their gcd is 3, and their lem equals 12 times one of them) is

[129}

e O PV O

Source: EPOCH Al
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This approach doesn't bottleneck in terms of Internet data needed,

but it still does in terms of the compute necessary to train and run the models.

SOCIAL CAPITAL_

Large Scale Al Models, Training Compute (FLOP) Over Time, 2016 to 2025

1.E+27

GPT-oT1
Reasoning model has _
a ~10x increase in __— (improved

compute and cost. reasoning)

1.E+26

1.E+25

1.E+24

1.E+23
2016 2017

\ GPT-40

(primitive
reasoning)

2019 2020 2021 2023

2024

2025

Source: EPOCH Al
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DeepSeek's R1 model achieved advanced reasoning with greater computational
efficiency than other leading reasoning models, reducing training and operational costs.

Language Model Quality vs Usage Price, January 2025

95
90 Gorrrrnnnnnssarnnssnannnnnnnnanns
o]

85 \

. 80

Quality DeepSeek R1
Index ;
75 (reasoning)
70
65
60
$0 $5 $10

SOCIAL CAPITAL_

95% cheaper

to use R1vs ol. /

(reasoning)

$15 $20 $25 $30

API Price Per Token

Source: Artificial Analysis
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Moreover, like other language models,
these reasoning models can also hallucinate.

Query

—

Assume that speed of
travel is key

“What is the best way
to get from San

Francisco to New
York City?”

l

Airline travel is fastest

\

Airplanes do exist

If Al makes things up, it can
break reasoning chains and
reduce reliability. According to
OpenAl's system card, ol-
preview hallucinates more
frequently than GPT-4o.

Hallucination

Airplanes do not exist

Error can bleed back
into main chain of
thought reasoning

Flying is the best way

SOCIAL CAPITAL_

Contradiction

Horses are faster than
non-existent planes

“Thinking”
amplifies the
error

Use horse

A horse is the best way

Source: Cubed Blog

44



SOCIAL CAPITAL_

Over time, as the availability of high-quality reasoning
models increase, they may become commodities as well.

Benchmark Performance, Score 0-100

_ RS

GPT-o1
973 96.4 96.3 96.6 (Closed Source)

00.8 918

79.8 T79.2
I | I75'7 I

MMLU GPQA Diamond  AIME 2024 MATH 500 Codeforces

DeepSeek-R1
(Open Source)

Source: DeepSeek
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Business of Al
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All the potential use cases of these capabilities and the pace of
advancement compelled people to invest more than a trillion dollars into Al.

Public and Private Investment in Al, Billions of U.S. Dollars, 2013 to 2024

$4008B gga

$3508B GPT-3
$300B _ : .
Total invested over this period:
$2508 $1.29 trillion
$200B Public and private
investment
$150B
$100B Private
investment
$50B
$B

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Stanford Al Index Report 2024
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This led to a wave of experimentation - applications

that used language models as component in a system.

Coding

Cursor Al

c
M Replit Agent

Codeium

=:‘G Cognition

Github Copilot

Conversational

ChatGPT

Preplexity

Healthcare

Ada

“‘. Path Al

Deepscribe

@ Glass Health

(;) Memora

Legal

] [ Ironclad

I' Evenup

Casetext
Harvey Al

Pincites

-

Marketing

[ws}

}‘” \

~ /

R

Writesonic

Jasper

Copysmith

Rytr

Twain

48



When models shift from powering chatbot conversations (where human oversight can
catch errors) to becoming components in enterprise software, new challenges emerge.

Data Security
V=
m={

i

Enterprises cannot risk
exposing sensitive
internal data to public
language models during
training or inference.

SOCIAL CAPITAL_

Integration

Connecting language
models to existing
enterprise infrastructure
requires complex technical
integration work.

Accuracy

Enforce precise financial

computations and ensure

mission-critical decisions
are accurate through
structured controls.

Source: Kelton and Invisible Blogs
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Even if building a minimal viable product is easier than before, building
production-grade applications still requires rigorous hardening and testing.

Minimal viable product

3x more
difficult

Easy /\ Production-Grade
>

Al Reliability

7

_ 10x more
Data protection difficult
Prevent data leaks by /
filtering inputs, sanitizing \
outputs, and redacting Trustworthiness Resource demands
training data.
Verify outputs through Assemble teams with
accuracy checks and bias data and engineering
detection to ensure reliable expertise to deploy scalable

and consistent results infrastructure for training
users can depend on. and inference.

50



Thus, the first wave of “generative Al” apps saw established companies explore
internal use cases for language models, with only internal tools gaining traction.

Dominant Al Use Cases at Companies, Percentage Adoption

Code Generation
Support Chatbots

Enterprise Search

Internal tooling Data Extraction

that make
employees variably
more productive.

Meeting Summarization

Copywriting

Image Generation
Coaching
Workflow Automation

Web Research Automation

SOCIAL CAPITAL_

51%

) \
31% Coding support
28%
T T—— Internal
27% ——— company wiki
25%
21% ———__ Administrative
20% Office work support
10%

9%

Source: Menlo VC
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products face the same pricing pressures as the language models themselves.

SOCIAL CAPITAL_

Startups were formed to build Al products, but many of their

What happens when there is a low barrier of entry to create an MVP?

2023

Profitable market niche

Harvey Al

First mover advantage

2024

Crowded Market

Commoditized access to language
models has led many companies to
compete for the same industry solutions

52



So even if the cost of running these companies has gone down,

competition and low barriers-to-entry put them at risk of a race to the bottom.

Lowest Available Price of Language Model Usage, Price Per Token, U.S. Dollars, 2021to 2024

Usage cost $60

2021

SOCIAL CAPITAL_

Average price reduction by a
factor of 10 each year.

The Al chips and data centers
needed to run language models
are getting cheaper and more
efficient every year.

$0.6

2023

Source: al6z infrastructure
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So, what could be the hallmarks of
a profitable billion-dollar Al company?
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Traditionally, great investments in venture capital follow the power law,

where the top 0.1% of companies generate most of the returns in a portfolio.

Top 50 VC Backed Exits From 2009 to 2014, Valuation at The Time of Exit

$120B

$100B

Company $80B
valuation at

time of exit $60B

$40B

$20B

$B

/

Facebook

In this time period,
Facebook generated more
shareholder value than the

next 49 biggest tech
companies combined.

Top 50 VC backed
exits since 2009

Source: CBInsights

55



The underlying assumption of the power law relies on forming monopolies

with moats and network effects - something Al products currently struggle to attain.

Playbook For Previous Waves of Technology

G-

h—4

Build a product Establish defensible Use VC funding to Scale until dominating
that solves advantages that create  subsidize aggressive  the market, then focus
customer needs. a competitive moat. market capture. on profitability.

SOCIAL CAPITAL_
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In other words, these products must eventually have a base of paying

customers paying a premium to justify all the investment dollars poured in.

& \9 Training Inference
8458 > LLM model > Qutput prediction
» A\ 111 111
TeE {of 1oF
A A
: Paying Customers
—~ - (Retail)
( @ ) s |G| . O Q
o~~~ —— CCD
Investors are deploying capital in Application developers pay for
companies that develop model usage, either for API calls,
foundational models, as well as or for compute if they deploy
applications that use the models. their own infrastructure.
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If companies can't build lasting competitive advantages, how many of the
investment dollars already invested will generate returns for their investors?

Public and Private Investment in Al, Billions of U.S. Dollars, 2013 to 2024

$400B
$350B
$3008B
$250B
$2008B
$1508B
$1008B

$508B

$B

Total invested over this period:
$1.29 trillion

G

GPT-3

Public and private
investment

Private
investment

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Stanford Al Index Report 2024
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Even if the answer is unclear, we should remember that we
may only be in the early innings of a multi-decade technology wave.

& >
Developers @ X I+ Alibg;JCIUud —_ ? —_— ; ;
0 [ [ | |
Data @)’ & @
Infrastructure aws - TSI%A
i i i . } >
Al Wave 1(2022 to 2025) Al Wave 2 Al Wave 37
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Let's look at two emerging areas in Al.
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Agentic Systems
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Today, language models are reactive, which means
they interact with humans only by responding to queries.

ChatGPT today
only responds when it

Human first receives a prompt ChatGPT
from a human.

6 Question: “Hey chatgpt
where should | go in Japan?”

Answer: “Consider visiting
Kyoto for its timeless temples
and traditional charm...”

3
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Agents represent a paradigm shift because they have the potential to be
productive without constant human prompting - they can act rather than just react.

((((o))))
QBN
Trigger Talks to
 E— —_—
Language
Model

Generate query

SOCIAL CAPITAL_

What is the idea behind agents?

A3
Language
Model

Think

Talks to
—_—

£3EN
Language
Model

Take action

O
1

Output

O
O

Receives output
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Hypothetically, it becomes possible to run companies at lower
cost and with less constraint on specialized talent to build a company.

Before Al Agents With Al Agents
O O RIS O
A software team has a A software team has
6 project manager who 6 @ a project manager who s
leads programmers, leads programmers 3@
D designers, and testers to D D and agents to build T
build an app together. an app together.

5 8 ?

Teams can move faster and spend less by using Al
agents for specialist tasks, while humans lead and
make key decisions.
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And could reshape how companies are organized, moving
toward teams where more work is being done independently by Al.

Multi-Agent Systems — Uber Internal QueryGPT Example (in production today)

6 SQBS SSER SER ‘\l A —

( ) «r ‘r «y > ‘j > D —
Uber Employee Query Coordinator Agent Intent Agent Table Agent SQL Agent Output
How many rides were Coordinates the Classifies user's Manages large table Converts processed SQL query for NYC
completed in NYC last entire query natural language structures and information into SQL data.

week? generation process. input. prunes columns. syntax.

Reduced query writing time from 10 minutes to 3 minutes.

Uber’s data platform handles 1.2M monthly queries today.

SOCIAL CAPITAL _ Source: Uber Blog 65
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So what are the current roadblocks?
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First, for agents to act autonomously with less human
intervention, they need additional capabilities that have not emerged yet.

Sensory Input?
Al models struggle
with noisy real-
world inputs, prefer
pre-formatted data.

\

Inputs and Trigger Query

Perception of coordination EEE— - LEI\I/Inc%gge
Environment? framework
Al models lack
capabilities to track
changes and adapt to
novel environments /

over time.
Machine Input?
Al models faces
challenges in real-time
integration across
diverse systems.

Response

SOCIAL CAPITAL_
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This includes capabilities that language models already

possess but are restricted since we've chosen to limit certain behaviors.

Negotiation

Undefined Policies

We don’t trust Al to
hide/reveal information

strategically like humans do.

Strategic Deception

Trust/Control Issues
No clear rules on when Al
can withhold or shape
information.

Risk Taking

N
=

Risk/Reward Ratio
No framework for Al to make
high-stakes decisions with
real consequences.
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Moreover, a key bottleneck is reliability, as agents operating
autonomously break down quickly if there are errors like hallucinations.

Example Agent Workflow — Prompt Chaining

Customer
Review Agent Extract key Generate a summary
3B details from a response based on

customer review those details

Probability of at least 1 error
@ > | Prompt] > | Prompt2 > 1 (0.95°0.95) = 9.75%
95% 95%

reliability rate reliability rate

“The phone's battery life is Desired probability of failure

terrible, only lasts 4 hours. But : )
the camera quality is amazing, for a production-quality
especially in low light.” autonomous system as per

standards is 0.00034%.

SOCIAL CAPITAL _ Source: Anthropic Blog
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So where are agents today?
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Agents are already beginning to conduct

tasks on the browser and computer more effectively.

How does OpenAl’s Operator handle an online shopping task on the browser?

O
-

“Go to the target website
and buy me 5x white
shirts size medium.”

—

Operator Agent
“Thinking”
—_—

Parse website URL/domain
|dentify key parameters
from query
Capture browser state and
initialize Chrome session
Process screenshot of
current browser window

Agent continuously
processes the browser’s
code and screenshots
between every action.

W N

0N O s

S

Agent Actions
Conftrol cursor —_
Navigate to site
Locate search/product Package arrives
catalog

. . at doorstep.
Apply filters (color, size)

Find matching product
Set quantity

Add to cart

Proceed to checkout

Source: OpenAl
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This creates the possibility of an even greater set of workflows and
tasks on the computer we can automate and have completed for us.

O
-

Query

_,@_,@<

Operator Agent Agent Actions

“Thinking”®

é Other Use Cases:

Email inbox management

Flight booking

Recipe search and order
Calendar management

Product search and comparison
Data entry and form filling
Scroll and engage social media
Review website for bugs

Watch a video and flag words

Enables seamless automation of
everyday web tasks without requiring
direct backend access to data

Source: X
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Agents will be more effective initially in digital environments
and over time become more capable in real-world settings.

Browser Computer Crypto Robot Highway Road Nature
L zﬁx
gE
gl _p ] '
WWW L=V —o HIK Z;\E
= [ HIR —===
<€ >
Easier for agents . Harder for agents
to comprehend Predictable Defined Ambiguous Unpredictable to comprehend
outcomes rules context variables
Clear High stakes
boundaries risks

SOCIAL CAPITAL_
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And crypto networks are one type of digital environment that enables

Al agents to execute instant transactions and automate financial operations.

Crypto rails provide
native wallet control for
Al agents without any
traditional banking
overhead.

Social data
Agent Creator

Funds agent
wallet with USDC 6

S

‘ a0

Prompt: “Buy SOL when you spot
unusual accumulation patterns
from major holders that typically

precede price movements, but
only if social sentiment on X
suggest it's not a fake-out,
manage my position size based
on your confidence level.”

v

Onchain data

SOCIAL CAPITAL_

Source: ChainGPT
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Multimodal / Voice
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Language models used to only process text
and code, but are now multimodal by default.

-

Claude
Sonnet 3.5

OpenAl
GPT-40
X/| xAl Grok 2

Google
Gemini 1.5

X Meta Llama
3.3

O 0 o0 o
O 0 o6 o
O 0 o o
[ <J
o
O 0 o6 o

SOCIAL CAPITAL _ Source: OpenAl, Anthropic, Google... 76
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As language models evolve in their multimodal capabilities,

they may enable us to rethink user experiences from first principles.

— |

What is the most
natural and user-
friendly way to interact
with a handheld device
with Al?

What is the most
natural and user-
friendly way to
interact with a laptop
with Al?

7
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N

Steps to complete task:

1. Get phone out of pocket
2. Unlock phone with face ID
3. Find app to perform task
4. Navigate and type
information in the app.

12. Complete task

Today, the primary way to interact with phone and computers is
through writing and typing, which is a bottleneck for use and interaction.

Steps to complete task:

1. Get laptop out of bag

2. Type in password

3. Click browser app

4. Type and explore internet
to find website.

15. Complete task
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Current State

iPhone
in hand

SOCIAL CAPITAL_

The user experience of computing platforms
has evolved to accommodate this bottleneck.

i0S
user flow

Food app
user flow

Notification
user flow

Unplanned
issue user flow

N\

Food delivered

Takes 3 minutes and
introduces
distractions from
texts and social
media apps.
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Voice modality enables more natural ways to interact with

computers, offering a universal method of communication.

Current State

iPhonein
hand

Hypothetical
Multimodal Device Flow

Device

i0S
user flow

within range

SOCIAL CAPITAL_

v

Food app Notification Unplanned
—_— — .
user flow user flow issue user flow
Tell device R Phone notifies user
what you want i when food is delivered

N

“Hey Siri | want food from
Chipotle, pick for me
something I like, use my
AMEX card to pay, and tell
the driver to call me if he
has any problems”.

Takes 3 minutes
and introduces
distractions from
other apps.

N

Food delivered

/7

Takes less than 10
seconds and can do it
while folding laundry.

Source: TechCrunch
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To create seamless experiences, Al systems will need to intelligently
integrate and select the most appropriate input and output modalities for each task.

Current Problem

SOCIAL CAPITAL_

~9

S
rd

“Hey | want to schedule
doctor’s appointment
with PCP. Can you tell me
availability?”

>

“Hey | want to schedule
doctor’s appointment
with PCP. Can you tell me
availability”.

Agent Response

S
rd

Desired Future

Agent Response

S
r 4

“Sure, look at your
screen and select the

time slot you want.”

“The next available
appointment is Tuesday,
March 12th at 8:15 AM.
Your doctor is also
available on March 13th
on10 AM,1PM, and 5
PM. On Wednesday,
March 13th, she is
available..."

Ry

Using voice alone
to list multiple
appointment dates
is inefficient and
frustrating.

Al's ability to
intelligently switch
between voice and

visual modes

creates a better
user experience.

81



SOCIAL CAPITAL_

However, if there is no clear defensibility for this technology, over time
applications build around these new capabilities may commoditize as well.

Apps focused
on voice Al

They are all using the

very hard to build moat
around just Ul/UX.

B I
@
¢«

same underlying models,

Possible market
share lowers as more
players cannibalize
the market.
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Haptic
Sensors

And we may find multimodal inputs and
outputs that are directly associated with the senses.

Conductivity
Sensors

Image
recognition

LTI

Speech Chemica
Recognition Sensing
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One novel form of multimodality could emerge where models
communicate with each other through their internal semantic representations.

Language Language
model A model B

Shared
Semantic Layer

No text — No text
conversion conversion
< = > < =

B &=

v

“Cat” “Cat”
Vector representation: Vector representation:
[015, _0.4‘]’ 089] <G e A R A AR AR AR AN AR EAEEEAREERRNEAREAREEEREEEEE > [012’ _0.31, 027]
[animalness, size, domestication] [animalness, size, domestication]

Language models could
communicate with each other using
their direct internal representations
instead of converting their thoughts

into human language first.

SOCIAL CAPITAL _ Source: Semantics in Dataspaces 2024
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Direct semantic exchange between models would eliminate the overhead of
converting to human-readable formats, allowing for denser information exchange.

Language Language
rnodeIA rnodeIB

LLMs talk like humans to each other

Model A - Outputs “cat” > Model B
(losing rich internal representation)

Two models can communicate in
their “native language” rather than

Language

i i Language
model A translating to human English and back. model B

\H\'/H/

‘ V
“Cat® —> ‘4‘ \«’»

; H@H /
\«'» WO «—vcar
\

Language models talk in their “raw thoughts” to each other

Model A - [0.15, -0.41, 0.89] - Model B
(preserving full semantic understanding)

SOCIAL CAPITAL _ Source: Semantics in Dataspaces 2024 85
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This would enable faster coordination and increased
efficiency in systems with multiple Al agents working together.

Slow

Fast
—>

Very Fast
—>



U.S.-China Primacy
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In the two years since ChatGPT's release, a growing
number of frontier models have emerged from Chinese companies.

Large Scale Al Models Training Compute (FLOP), 2016 to 2025

1.E+26
* 1
— ByteDance Doubao -
Around one-third of i
high-quality language Alibaba Qwen 2.5 72B *“
LE+25 models have been o/
produced by Chinese x:
companies as of o Tencent Hunyuan
January 2025. \ ‘
DeepSeek-V3
1.E+24
1.E+23

2016 2017 2019 2020 2021 2023 2024 2025

SOCIAL CAPITAL _ Source: EPOCH Al 88
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Over the next decade, the country whose Al systems become globally
adopted may have outsized effects on economic and military primacy.

Economic Primacy Military Primacy

50

il o 2

Al leadership enables countries Economic dominance translates
to control key technologies, digital to military advantages, as greater
infrastructure, and data flows that resources and technology enable

increasingly drive global advanced weapons development
commerce and innovation. and defense innovation.

Source: Brookings
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Whoever has the more advanced Al system may have the edge in
military applications, particularly with autonomous drones and robotics.

Al enables autonomous
weapons that could
eventually assume
every military role

currently performed by

humans.

SOCIAL CAPITAL_

¥

)

Al controlled drone
swarms
already show a
remarkable ability to
coordinate their
movements.
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So who is positioned to win the Al race?

o1



China's power grid investment positions it well for Al computing
demands, while U.S. data centers face growing electricity supply constraints.

Comparison of USA and China Electricity Generation, TWh, 2000 to 2022

625

The U.S. must
overhaul its aging
power grid to support
energy-intensive Al 310 320

data centers.

120

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

SOCIAL CAPITAL _ Source: Clean Technica 92



The U.S. is better positioned for the compute needed, partly because of export controls.

Number of Nvidia H100 GPUs Deployed in Private and Public Clouds

U.S. export controls prevent
Chinese companies from legally
acquiring advanced Al chips like

NVIDIA's H100.

1,000,000 H100 GPUs from NVIDIA
are high-performance
processors designed for train
advanced Al models.

DeepSeek's V3 and R1 models,
developed under these constraints,
demonstrate how engineering
innovation across the Al stack can
achieve strong performance with less
powerful hardware, potentially
reducing the effectiveness of chip
export controls.

100,000

== 00

SOCIAL CAPITAL _ Source: Nvidia Blog
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In terms of research and ability to produce frontier models, the U.S. is ahead.

Between 2000-2021:

The US. produced 1.37 million Al papers,
while China produced 958,000 Papers.

*
2
g
*

US. Al research led with (.4 million Citations,
followed by China with 2.2 million citations.

SOCIAL CAPITAL_

Source: Nature 94



But frontier model leadership typically lasts
only months before other companies catch up.

MMLU Pro:
_ Model JEVEE MMLU GPQA
First mover Release
advantage by
only 4 months. BSi—  OpenAl-4o0 May 2024 88.7 53.6
* Alibaba Sep 2024
- Qwen 2.5 861 49
GPQA
* Tencent
- Hunyuan 389 Nov 2024 89.9 42 4
*;
- DeepSeek v3 Dec 224 87.1 591

SOCIAL CAPITAL _ Source: Lifearchitect 95



And constraints can drive innovation, as demonstrated by how hardware
limitations in China have spurred creative solutions to accomplish more with less.

Benchmark Performance between o1 and R1, Score 0-100

@ =
& ' OpenAl ot
- (Closed Source) 97.3 96.4
DeepSeek-R1
(Open Source) 79.8 79.2
\

AIME 2024 MATH 500

SOCIAL CAPITAL _ Source: Artificial Analysis 96
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The U.S. historically pioneers core technology platforms, while China
excels at scaling and innovating on applications built on these platforms.

*
*
*

*

Internet protocols (1990) Wechat, Baidu (2000)
www, tcp/ip _— China’s WeChat has 1.3+ billion users

AliPay, WeChat Pay (2013)

Mobile OS (2007) —_— China’s mobile payment volume is 80x the USA.

i0S, Android

Platforms (2000) Shein, TikTok shop (2008)

Amazon, eBay Shein overtook Amazon in fast fashion globally.

Source: Stanford
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Although historical patterns with China may not apply in the future, as China
has spent decades systematically positioning itself for technological leadership.

Number of Al Scientists in the U.S. vs. China, 2020

*x
.

102,000

Al Scientists

SOCIAL CAPITAL _ Source: Nature
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Wrapping Up...
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The foundation model scaling paradigm may be reaching its limits.

Internet Data

LLM Dataset Size

SOCIAL CAPITAL_

Limits of LLM Scaling Based on Human Generated Data

Estimated date
of full utilization

—

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

By 2028, Al models
may exhaust the
internet’s available
public training text at
current growth rates.
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New frontiers in reasoning are showing promise of emergent capabilities.

Training Compute (FLOP) Required for Each OpenAl Language Model,

1.E+29 @

OpenAl 03
Knowledge
synthesis?
® As models receive more
1E+28 compute time during fine
tuning, they spontaneously
G develop the ability to think
longer and reason better,
OpenAl of without being explicitly
Knows to “think” longer programmed to do so.
1E+27 + self-reflective and
explorative behaviors
[
1.E+26
Sep-24 Oct-24 Nov-24 Dec-24 Jan-25

SOCIAL CAPITAL_ 107



Today’s language models still have weaknesses in
areas like reasoning, planning, creativity, and perception.

Sensory Input?
Al models struggle
with noisy real-
world inputs, prefer
pre-formatted data.

\

. Inputs and Trigger Query! Language
Per_ceptlon of —» coordination EEE— Mogdelg
Environment? framework

Al models lack
capabilities to track
changes and adapt to
novel environments /

over time.
Machine Input?

Al models faces
challenges in real-time
integration across
diverse systems.

Response

102
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Private investment dollars have poured in, but it
remains unclear where value will be captured in a defensible way.

Public and Private Investment in Al, Billions of U.S. Dollars, 2013 to 2024

$400B @53

$350B GPT-3
$3008 Total invested over this period:
$2508 $1.29 trillion
$200B Public and private
investment
$1508B
$100B Private
investment
$50B
$B

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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Across the board, the dynamics of Al appear to be deflationary,
both in foundational models and the first wave of applications.

Al Models, Training Compute (FLOP) Over Time, 2016 to 2025

1.E+26

°® eo®

[ N J
[ )
1.E+25 .
OpenAl GPT-3.5
(ChatGPT Launch)\@ o

1.E+24
1.E+23

2016 2017 2019 2020 2021 2023 2024 2025
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The first wave of applications are chatbots, coding, and internal tools,
and there is currently a wave of agentic and voice applications emerging.

Coding

Cursor Al

Replit Agent
Github Copilot

Codeium

::OG Cognition

Conversational Healthcare

@ ChatGPT = Ada
Claude “". Path Al

Preplexity Deepscribe
*‘ o @ Glass Health
Gemini

oy : M
/ Copilot ,‘? Memora

Legal

] [ Ironclad

////
E Harvey Al
“ Pincites

Marketing

Copysmith

Rytr

Twain
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Despite clear utility for many of these applications, value

capture and creating defensibility in the company is challenging.

What happens when there is a low barrier of entry to create an MVP?

2023

Profitable market niche

Harvey Al

First mover advantage

2024

Crowded Market

Commoditized access to language
models has led many companies to
compete for the same industry solutions
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Even though prototyping with language models is easier than ever before,
the real challenges emerge when engineering production-grade applications.

Prototype

3x more
difficult

Easy /\ Production-Grade
>

Reliability

7

_ 10x more
Data protection difficult
Prevent data leaks by /
filtering inputs, sanitizing \
outputs, and redacting Trustworthiness Resource demands
training data.
Verify outputs through Assemble teams with data
accuracy checks and bias and engineering expertise
detection to ensure reliable to deploy scalable

and consistent results infrastructure for training
users can depend on. and inference.
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Al may be at the earliest innings of a multiple-decade-long megatrend.

& H
Apps

Developers @ X |'I; Alibg;JCIoud —_— ? — ; ;
[ | |

Data '&,‘:@

Infrastructure AWS /A Azure (o <

NVIDIA

Al Wave 1 (2022 to 20[xx]?) Al Wave 27 Al Wave 37

v
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Particular dynamics need to be in place for
private investment dollars to result in outsized returns.

& \9 Training Inference
8458 > LLM model > Qutput prediction
» A\ 111 111
TeE {of 1oF
A A
. : Paying Customers
—~ - (Retail)
( @ ) s |G| . O Q
o~~~ —— CCD
Investors are deploying capital in Application developers pay for
companies that develop model usage, either for API calls,
foundational models, as well as or for compute if they deploy
applications that use the models. their own infrastructure.
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The questions remain: When will the next Killer app emerge, and
where will these billions of private investment dollars find returns?

Where will the Where will investment
next Killer app emerge? dollars generate returns?

” il
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A Current State of Artificial
Intelligence

A Primer on The Magnificent Seven

Quantum Computing and its Potential

Applications

Understanding Science and
Evaluating Scientific Research

China’s Economic and Geopolitical
Position

A Primer on Marijuana and
Psychedelics

Crypto Stablecoins and P2P
Payments

A Primer on Materials Science

How to Invest and Allocate Capital

A Primer on Longevity and Aging
Science

A Primer on Battery Technology

The Current State of American
Universities

SOCIAL CAPITAL_

Future Deep Dives

How are language models evolving under resource constraints and competitive pressures? What lessons have we learned from this first wave of Al products? How do
we identify the billion-dollar opportunities and killer apps in this megatrend?

How are the Magnificent Seven businesses structured and organized? What drives their revenue and bottom line? How are they allocating capital today, and are they
positioned for continued outsized returns? How should we understand the Magnificent Seven in relation to the S&P 5007

What are the different areas of quantum computing research? What is the current state of quantum computing, and how many breakthroughs away is it from practical
application? From first principles, why does quantum computing represent a paradigm shift from previous computing approaches?

What is science? What is the right way to understand what science is and isn't? How has science evolved over the centuries as society has shifted and different forms
of reasoning have emerged? How has the production of scientific research changed as universities have proliferated? How should we evaluate scientific research?

What has driven China’s economic growth and is China positioned for continued growth? What is China’s geopolitical strategy and position? What is the state of its
technology industry and military capabilities? How should the U.S. position itself in response? Is conflict between the U.S. and China inevitable?

What does scientific research say about marijuana and various psychedelics in terms of benefits and side effects? How do marijuana's complex interactions with
anxiety, creativity, and memory vary across individuals and contexts? How is the regulatory landscape evolving to accommodate medical applications?

What are the use cases for stablecoins, and why have stablecoins achieved product-market fit? Where is the high transaction volume coming from, and how are
different stablecoin designs addressing technical and regulatory challenges? How should we understand and evaluate stablecoins as an asset class?

How have different atomic and molecular structures enabled different material properties? What physics explains why certain structures create specific properties?
How do material choices that Apple and SpaceX make reveal about the interplay between aesthetics, engineering, and manufacturing?

What is Warren Buffett's investing philosophy? How do modern portfolio theory and models like CAPM work? How do we think about investments at Social Capital and
synthesize the thinking of key investors? Is today's investing climate different enough to warrant an approach different from the great investors of the past?

What are the key areas of research when it comes to longevity and aging science? What are the most prominent longevity companies and where are they in terms of
developing products? What is metabolic dysfunction and its relationship to chronic disease? Is there consensus on what we should do to be healthy and well?

What is a battery and how do batteries work? Why do batteries need certain rare earth metals, and what is the cutting-edge battery technology and how could it be
game-changing to fields like electric vehicles and energy transition? Why has battery innovation followed a linear rather than exponential improvement curve?

What was the original purpose of college and how has that changed over time? Why do more people believe that college is not worthwhile? How did U.S. News & World
Report and the proliferation of colleges and universities change what college is? Is it still worthwhile to go to college, and what subjects are most worthwhile to study?

v
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Disclaimer

This document is provided for educational purposes only. Nothing contained in this document
is investment advice, a recommendation or an offer to sell, or a solicitation of an offer to buy,
any securities or investment products. References herein to specific sectors are not to be
considered a recommendation or solicitation for any such sector. Additionally, the contents
herein are not to be construed as legal, business, or tax advice.

Statements in this document are made as of the date of this document unless stated
otherwise, and there is no implication that the information contained herein is correct as of any
other time. Certain information contained or linked to in this document has been obtained from
sources believed to be reliable and current, but accuracy cannot be guaranteed.

This document contains statements that are not purely historical in nature but are “forward-
looking statements” or statements of opinion or intention. Any projections included herein are
also forward-looking statements. Forward-looking statements involve known and unknown
risks, uncertainties (including those related to general economic conditions), assumptions and
other factors, which may cause actual results, performance or achievements to be materially
different from those expressed or implied by such forward-looking statements. Accordingly, all
forward-looking statements should be evaluated with an understanding of their inherent
uncertainty and recipients should not rely on such forward-looking statements. There is no
obligation to update or revise these forward-looking statements for any reason.

This document also contains references to trademarks, service marks, trade names and
copyrights of other companies, which are the property of their respective owners. Solely for
convenience, trademarks and trade names referred to in this document may appear without
the ® or ™ symbols, but such references are not intended to indicate, in any way, that such
owner will not assert, to the fullest extent under applicable law, its rights or the right of the
applicable licensor to these trademarks and trade names.



