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“In my lifetime, I've seen two
demonstrations of technology that struck

me as revolutionary... the GUI and
ChatGP1T”

Bill Gates, March 2023
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Huge excitement within tech

Al has taken over the tech industry hype cycle

Hacker News trends (% front page articles)

— IPhone 5% .......................................................................................................................................................................................................................................................................................................................................................................
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The startup surge

It your startup isn’t working on generative Al... what’s wrong with you?

Y Combinator startups by field
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Even as the broader industry slows down

As the ‘Covid Rotation’ rotates, tech venture slows down - except in Al

US venture investments in software ($bn)

Mar-15 Mar-16 Mar-17 Mar-18 Mar-19 Mar-20 Mar-21 Mar-22 Mar-23
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The great model boom ot 2023

OpenAl showed the way, but there are dozens of projects scrambling to catch up, of all shapes and sizes

New Lots ot

models
rush to ship entrants &

(& Microsoft) their own open source Lots of
boom questions

OpenAl! oyl Google & Meta
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L.ots ot science questions...

OpenAl broke through by making a giant model, so now, do models get still-bigger, or smaller?

Few models? How many Many models?
A few huge, powerful, mO(_ielS: how Many models of
capital-intensive big, how different sizes,
models relied on for powertul, how costs & capabilities
everything else expensive? (c.f. databases)

Benedict Evans —— December 2023 7/



Nvidia can’t keep up...

The rush to buy GPU compute capacity (at 40% operating profit)

Nvidia quarterly revenue by segment ($bn)

. Data centre 20 ......................................................................................................................................................................................................................................................................................................................................................................
B Gaming & other
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And the hyperscalers... scale

The ‘big three’ cloud platforms may spend $100bn on infrastructure this year

Platform capex* ($bn)
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“What’s our Al strategy?”

Huge interest in old economy companies after just a few months

Corporate management exposure to generative Al, April 2023

B Have not tried 100%
W Have tried
B Use for personal
B Use for work & personal
B Use for work
75%

50%

25%

0%
Finance High-tech Healthcare & pharma Energy & materials Professional Consumer

services
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100m ChatGP'T weekly active users!

OpenAl has $1.3bn revenue!!

Benedict Evans —— December 2023 11



@ @ E & nytimes.com

v

Che New Nork Times a

The A.l. Race » How It Began  Key Figures in the Field  One Year of ChatGPT  Regulatir

And a rush to regulate?

Global Leaders Warn A.l. Could Cause

‘Catastrophic’ Harm

At a UK. summit, 28 governments, including China and the U.S,,
signed a declaration agreeing to cooperate on evaluating the risks of
artificial intelligence.

&5 sharefullartice  A>  [] [ 178
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Yes, but what is this?

Almost everyone in tech agrees this is The Thing, but it’s much less clear what that means

This changes

The next This takes us to
the nature of

e ?
plattorm shitt" coftwara? AGI"
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A plattorm shitt?

Benedict Evans —— December 2023 14



The tech industry moves in plattorm shitts

Every 10-15 years, a new platform resets the tech industry

'/ ---...--"‘
'/
'/

Web Smartphones

Open Source Cloud Generative Al

Mainirames PCs
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New technologies come in S Curves

New tech generally goes from stupid to exciting to boring

Why is this useful? Exciting! Boring

Benedict Evans —— December 2023 16



New technologies come in S Curves

Smartphones are mature, which means they're amazing and boring

Why is this useful? Exciting! Boring

Benedict Evans —— December 2023 17



New technologies come in S Curves

And after ten years, machine learning is well on the way to ‘boring’

Why is this useful? Exciting! Boring

Machine
Learning

Benedict Evans —— December 2023 18



New technologies come in S Curves

And now we have a new cycle?

Why is this useful? Exciting! Boring

Machine
Learning

Generative
ML

Benedict Evans —— December 2023 19



2013: why 1s Machine
Learning useful? | : person

“That’s clever, but so what?”

chair

Source: Imagenet



2013: why 1s Machine Learning usetul?

What’s the right level of abstraction to understand this?

And so do
lots of other
unsolved
problems

What can we
turn 1nto
pattern
recognition?

This is

Image

recognition
works now!

pattern
recognition

Benedict Evans —— December 2023

21



“Artificial intelligence is whatever hasn’t
been done yet”

Larry Tesler, early 197/0s

Benedict Evans —— December 2023 22



2023: why 1s Generative
Machine Learning usetul?

“That’s clever, but so what?”

Source: Benedict Evans / Midjourney



® © E & chat.openai.com ¢

ChatGPT 4 ~

&

@ You

write a song about Tesla and spacex

The cool demo

ChatGPT

Sure, | can help you with that! Here's a song that celebrates the innovative spirit of

“write a song about Tesla and spacex” Tesla and SpaceX:

Cool, but why is this useful?

Title: Stars and Roads Unveiled

(Verse 1)

In the heart of Silicon dreams, where ideas soar,
Stands a vision bold, with electric roar.

Tesla's wheels glide, in 2 whispering dance,

Crafting a future where we all advance.

(Chorus)
Oh, Tesla, in your light we ride, J

SpaceX, where dreams and stars colliae.

0 Message ChatGPT...

ChatGPT can make mistakes. Consider checking important infarmation.

Source: Benedict Evans / OpenAl Benedict Evans —— December 2023 24



® © E & chat.openai.com ¢

ChatGPT 4 ~

@ You

Write a brief itinerary for a long weekend in Barcelona. Suggest a boutique hotel,

G e ne r a t ive S e a I' C h ? Tstaurants and some architecture

_ ChatGPT
What does this do to search? A long weekend in Barcelona promises a delightful blend of culture, cuisine, and

architecture. Here's a suggested itinerary:

?
The web Day 1: Arrival and Exploring the Gothic Quarter

* Morning: Arrive in Barcelona and check into a boutique hotel. A great choice would be

EVGIYthing else? the "Casa Bonay," known for its unique blend of historic charm and modern design.
* Afternoon: Explore the Gothic Quarter. Wander through its narrow medieval streets,
visit the Barcelona Cathedral, and enjoy the vibrant atmosphere.
* Evening: Dine at "Bodega Biarritz," a popular spot for tapas, offering a cozy

atmosphere and a selection of local wines.

Day 2: Gaudi and Gracia

* Morning: Visit the iconic Sagrada Familia, Antoni Gaudi's unfinished masterpiece.
Book tickets in advance to avoid lon {, s.

* Afternoon: Head to Park Guell, another of Gaudi's creations, and enjoy panoramic

0 Message ChatGPT...

ChatGPT can make mistakes. Consider checking important infarmation.

&

Source: Benedict Evans / OpenAl Benedict Evans —— December 2023
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® © E & nytimes.com ¢

= Ehe New lork Eimes -

A.l. and : .
Chatbots > How the A.l. Race Began  One Year of ChatGPT  Key FiguresinA.lL How A.|

However...
The ChatGPT Lawyer Explains Himself

In a cringe-inducing court hearing, a lawyer who relied on ALl to
craft a motion full of made-up case law said he “did not
comprehend” that the chat bot could lead him astray.
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This paper does not exist
What is an answer likely to look like? Well...
Economics history papers have the most citations

Douglass North is one of the most highly cited
authors

Douglass North’s most-cited co-authored paper was
published in The Journal of Economic History

Economics papers most commonly have two co-
authors...

So what’s the pattern?

Source: David Smerdon

What is the most cited economics paper of all time

The most cited economics paper of all time is "A Theory of Economic
History" by Douglass North and Robert Thomas, which was published in The
Journal of Economic History in 1969. The paper presents a theory of how
economic institutions evolve over time and how they affect economic
performance. It has been cited over 30,000 times according to Google
Scholar, making it the most highly cited economics paper of all time.

It's considered a classic in the field of economic history and institutional
economics, and its main contribution is to understand the economic
performance of nations and societies as a function of their institutional

structure.

Benedict Evans —— December 2023
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Answer this question




! L |

What sort of text in the training data

seems likely to be related to questions that
look like this?

Benedict Evans —— December 2023 29



. '

What would an answer to this look like?”

Benedict Evans —— December 2023 30



B Aware of
B Have used

50%

40%

30%

20%

10%

0%

A little exposure can be misleading

Generative ML results are very likely to Iook correct, and that can be persuasive if you're not careful

“Generative Al always produces factually accurate answers” (UK, June 2023)

Source: Deloitte

Neither or don't know

Disagree

Benedict Evans —— December 2023
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What is this? We're still working it out
How do we understand what these systems are doing?

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Not a database’ Probabilistic

Not Napster Trained on everything (but
Not predictable ; half-remembers it)

Does not ‘understand’ L.ooks like it ‘understands’
Bad at things computers Good at things computers
are good at are bad at

Benedict Evans —— December 2023 32



2013: ML 1.0

2023: ML 2.0

Machine learning, automated learning

Instead of telling a computer how to think, give it the data and get it to work it out for itselt

How do we tell a computer
how to recognise a cat?

How do we tell a computer
how to reason and
understand?

(1ive the computer a
million pictures of cats

(1ive the computer the
entire written output of
all human intelligence (!)

Benedict Evans —— December 2023 33



2023: how should we understand generative ML"?

What’s the right level of abstraction to understand this?

Synthesis &

?
summary: What can we do

Pattern creation?

with this?

Reasoning?

Something else?

Benedict Evans —— December 2023 34



“Al gives you infinite interns”

Benedict Evans —— December 2023 35



2023 use cases

Step one: duct-tape the new tool to the problems you already understand. Step two....

Early wins ‘Thin wrappers’ Synthesis

Code assistants Add some Ul and Point an LLM at

Brainstorming

data linkage to your corpus and
OpenAlI APIs get answers

Autosuggest

20247

What new
problems can we
discover?

Benedict Evans —— December 2023 36



“Every text box on the internet will get an LLM”

Solving LinkedIn’s shortage of generic selt-promotion

Benedict Evans ~
Post to Anyone

Start typing or draft with Al 42

Let Al help you with a first draft X

Give us detailed information on what you want to write about, including key points and
examples, and we'll help you get started with an Al-powered first draft.

@ Post

Source: Linkedln Benedict Evans —— December 2023 37



Infinite interns (to make your product shots)

“Every single team at Amazon is exploring generative AI” - Amazon CEO

Source: Amazon Benedict Evans —— December 2023 38



How 1s value captured in a plattorm shitt?

If generative Al is the new platform - this is the pattern for how new platforms work

Sometimes, you
Startups use it change the

Incumbents
make it a

to unbundle nature of the
feature

market

Benedict Evans —— December 2023
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“There are two ways to make money.
You can bundle, or you can unbundle”

Jim Barksdale

Benedict Evans —— December 2023 40



And Adobe 1s trying to do both

Adding Generative AI features to Photoshop while launching Firefly (and buying Figma)

Make it a feature s e o Unbundle

(Generative Fill etc o ' <= New dedicated app
in Photoshop ' ' in ‘Firefly’




But then, new tools change the nature ot the work

First we make the new tool tit the work - then we change the work to tit the tool

Source: The Apartment, 1960




Plattorm shitts tend to change everything else

New kinds ot building blocks can go a lot further than people expect

“SQL makes arbitrary Just-in-time supply
data queries easier” chains...

“We put multitouch and Uber, Instagram, Tiktok...
macOS on a phone” and 5bn people online

“We made a thing that can

_ s > 'P'P?
predict your next word

Benedict Evans —— December 2023 43



<0l AT&T 3G

And create new gatekeepers

New channels and new platforms mean new points ot
control and leverage

%4 o | Vivendi Games Mobile
,_# Crash Bandicoot... $9.99 »
“mmoe B12roviews

Enigmo $1.99>

Apple Inc.
Texas Hold’Em $4.99 »

800 reviews

Source: Apple



The end of links?

From discovery to aggregation to synthesis - what’s the SEO tor ChatGPT?

YouTube /
Instagram /
TikTok

Google &

Facebook

Benedict Evans —— December 2023 45



*22BlackBerry

F A 1 XEV

But beware of extrapolating 12 s

3% R

Generative AI comes to us first as chat bots, but don't

presume that’s the right or only model
Messages (3)

Source: RIM



Posit: all AI questions have one of two answers

Most AI questions match to a pattern - unless you want to know it the pattern will be broken

Answer:

“Tt will work Insert your

like every other question here...
plattorm shift”

Benedict Evans —— December 2023
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More than a plattorm
shift?

Benedict Evans —— December 2023 48



“In my lifetime, I've seen two
demonstrations of technology that struck

me as revolutionary... the GUI and
ChatGP1T”

Bill Gates, March 2023

Benedict Evans —— December 2023 49



A step change 1n generalisation?

Is generative Al a change in how broad software can be?

Command line GUI

Learn the See the options

commands and and choose
type them them

Generative Al
Tell the

computer what
you want?

Benedict Evans —— December 2023
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Return of the ‘agent’ (or the
mainframe)?

The 30-year dream of the general purpose ‘Al Agent’
that can do anything for you

Would you like me
to manage your kid's
high school application?

Yes No

Benedict Evans —— December 2023
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Return of the ‘agent’ (or the
mainframe)?

The 30-year dream of the general purpose ‘Al Agent’
that can do anything for you

Would you like
me to optimise
your checkout flow?

Yes No

Benedict Evans —— December 2023
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“There are two ways to make money.
You can bundle, or you can unbundle”

Jim Barksdale

Benedict Evans —— December 2023 53



® @ & chat.openai.com ¢

ChatGPT 4 ~

Y

Is this a product?

What does it mean when a ‘universal interface’ has to
tell people what they could do?

©

How can | help you today?

Write an email Tell me a fun fact

to request a quote from lacal plumbers about the Roman Empire

Make up a story Give me ideas

about Sharky. a tooth-brushing shark superh... about how to plan my New Years resolutions

0 Message ChatGPT...

ChatGPT can make mistakes. Consider checking important informatian.

Benedict Evans —— December 2023 54



The blank
canvas problem

If you can ask ‘anything’...

What do you ask?
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Unbundling

How do you turn a blank
canvas into solutions?

But then, how do those
solutions get unbundled into
new companies?

BE

Benedict
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Every Unix tunction became a company
Every Excel template became a company
Every Notion template...

Every ChatGPT suggestion...
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“Haltf my jobs are telling people who use
Excel to use a database...

and the other half are telling people who
use a database to use Excel”

Benedict Evans —— December 2023 58



Bundling or unbundling?

Do LLMs mean all these apps are swallowed by a few big models - or do they enable an explosion of new apps?

Average number of SaaS apps used per company

. 2021 GIO() oo
B 2023

Mid-market Large enterprises

Source: Productiv Benedict Evans —— December 2023 59



A product paradox, perhaps?

Does ‘general-purpose’ AI mean general-purpose tools, or must it be wrapped in single-purpose product?

Platform shift?

Actual product needs

Truly general

purpose
software that
can do

Paradigm shift?

Far more tasks and

€

lots of single-purpose jobs can be
tooling, UX and GTM, automated by far
just as before ‘anything’ fewer apps

Benedict Evans —— December 2023 60



Unless, of course...

Source: Benedict Evans / Midjourney Benedict Evans —— December 2023 o1



A path to AGI?

Benedict Evans —— December 2023 62



“Artificial intelligence is whatever hasn’t
been done yet”

Larry Tesler, early 197/0s

Benedict Evans —— December 2023 03



What are we trying to build when we say ‘AGI’?

“Artificial General Intelligence” is a thought experiment as much as a technology

"General
intelligence”

“Just a machine”
cc W .
Calculators, Artificial

washing machines, intelligence”
databases

People, dogs,
octopuses...

Benedict Evans —— December 2023
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E & arxiv.org ¢

x (Eg) Cornell University

Computer Science > Computation and Language

And generative Al might be

[Submitted on 22 Mar 2023 (v1), last revised 13 Apr 2023 (this version, v5)]
Sparks of Artificial General Intelligence: Early

Ol d path tO that 5C experiments with GPT-4

Sébastien Bubeck, Varun Chandrasekaran, Ronen Eldan, Johannes Gehrke, Eric Horvitz, Ece Kamar,
Peter Lee, Yin Tat Lee, Yuanzhi Li, Scott Lundberg, Harsha Nori, Hamid Palangi, Marco Tulio Ribeiro,
Yi Zhang

Download PDF

Artificial intelligence (Al) researchers have been developing and refining large
language models (LLMs) that exhibit remarkable capabilities across a variety of
domains and tasks, challenging our understanding of learnhing and cognition. The
latest model developed by OpenAl, GPT-4, was trained using an unprecedented
scale of compute and data. In this paper, we repart on our investigation of an early

version of GPT-4, when it was still in active development by OpenAl. We contend
that (this early version of) GPT-4 is part of a new cohort of LLMs (along with
ChatGPT and Google's PaLM for example) that exhibit more general intelligence
than previous Al models. We discuss the rising capabilities and implications of
these maodels. We demonstrate that, beyond its mastery of language, GPT-4 can
solve novel and difficult tasks that span mathematics, coding, vision, medicine, law,
psychology and mare, without needing any special prompting. Moreover, in all of
these tasks, GPT-4's perfarmance is strikingly close to human-level performance,
and often vastly surpasses prior models such as ChatGPT. Given the breadth and

Benedict Evans —— December 2023



Hence the OpenAl mess

“Slow down and worry” versus “speed up and worry”

Oy

O @ E & nytimes.com (

Che New Hork Eimes a

The A.l. Race » How It Began  Key Figures in the Field  One Year of ChatGPT  Regulatir

What Happened in the World of Artificial

Intelligence?

Sam Altman’s abrupt ouster from OpenAl highlighted deep
divisions in the A.l. world and culminated in his surprise return to
the start-up he founded.

% Share full article “o m

OPENAL




The problem: again,
(zenerative ML seems
brilliant...

Source: Benedict Evans / Midjourney



But can it “understand”?

Where’s the door?

And why are there two steering wheels?

Source: Benedict Evans / Midjourney



Three views of understanding in LLMs

Can LLMs get to the kind of ‘structural understanding’ that we have? Maybe. Opinions vary

More,
unknown
breakthroughs
are needed?

This will With enough

emerge with scale, it won't
scale? matter?

Benedict Evans —— December 2023 69



(Maybe people don’t have
‘seneral intelligence’
either?)

® o E & en.wikipedia.org ¢

WIKIPEDIA Qe

The Free Encyclopedia

i= List of cognitive biases A 14 languages

Article Talk Tools v

From Wikipedia, the free encyclopedia

For common errors in logic, see List of fallacies.

Coagnitive biases are systematic patterns of deviation from norm and/or rationality in

judgment. They are often studied in psychology, sociology and behavioral economics.
[1]

Although the reality of most of these biases is confirmed by reproducible research, #/l°]

there are often controversies about how to classify these biases or how to explain
them.!%] Several theoretical causes are known for some cognitive biases, which
provides a classification of biases by their common generative mechanism (such as
noisy information-processing[sl). Gerd Gigerenzer has criticized the framing of
cognitive biases as errors in judgment, and favors interpreting them as arising from
rational deviations from logical thought.'®!

Explanations include information-processing rules (i.e., mental shortcuts), called
heuristics, that the brain uses to produce decisions or judgments. Biases have a
variety of forms and appear as cognitive ("cold") bias, such as mental noise, ™ or
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Exam results (ordered by GPT-3.5 performance) qpt-4 W

Estimated percentile lower bound (among test gpt-4 (no vision)
| P ( . gpt3.5 W

100% =

B0% —

What are we measuring?

Is this intelligence? Reasoning?

40% —

Or information retrieval and pattern matching?

20% —

Or - the ability to look like people?

Should we be benchmarking against things that
people are bad at? Or against things that people are
good at?

Figure 4. GPT performance on academic and professional exams. In each case, we simulate the
conditions and scoring of the real exam. Exams are ordered from low to high based on GPT-3.5
performance. GPT-4 outperforms GPT-3.5 on most exams tested. To be conservative we report the
lower end of the range of percentiles, but this creates some artifacts on the AP exams which have very
wide scoring bins. I'or example although GPT-4 attains the highest possible score on AP Biology (5/5),
this 1s only shown in the plot as 85th percentile because 15 percent of test-takers achieve that score.

Source: OpenAl Benedict Evans —— December 2023 7



We don’t know

The engineers on the Apollo Program knew the
distance to the moon and the rocket’s thrust...

But we don’t know what AGI is, nor how far away it

is, nor how to get there, nor how close large language
models are, nor how much better they can get

We don’t have a chart tor AGI

So how do you, personally, prefer to think about risk?

Source: NASA




And everything else

Benedict Evans —— December 2023 /3



From vision to deployment

What’s already big, what’s being built, and what comes next?

Ideas from 2010

SaaS, automation,
collaboration,
worktlows...

Ideas from 2000

“Maybe people will
buy things online”

Ideas for 2030

el blatoraroe,

Generative Al

Benedict Evans —— December 2023
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(Meta is still metaversing)

Meta still believes in VR - it invested $16bn in the last 12 months alone

Meta ‘Reality Labs’ quarterly financials ($bn)

B Revenue 1
B Operating income

0
-1
-2

Mar-21 Jun-21 Sep-21 Dec-21 Mar-22 Jun-22 Sep-22 Dec-22 Mar-23 Jun-23 Sep-23

Source: Meta Benedict Evans —— December 2023 75



And all the externalities

Adding ‘AT’ to the spread of complex and contlicting regulatory questions...

. . Harmiful
Privacy Competition content
Intellectual
‘Regulate big . . property,
techl’ * Encryption Al Bias liability,
patents...
Geopolitics Semi- And more...
conductors

Benedict Evans —— December 2023



Meanwhile, “back to the trend line”

But a trend line at 15-20% and growing!

Ecommerce as % US retail

— Addressable retall* 25% .......................................................................................................................................................................................................................................................................................................................................................................
— Retalil
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Source: US Census. Seasonally adjusted Benedict Evans —— December 2023 77
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From exciting to universal

There were less than 100m PCs on Earth in 1993 - now 5bn people are online

Global computer users (bn)

Apple Mosaic
Macintosh

1980 1990 2000 2010 2020 2023

Source: Morgan Stanley, Gartner, ITU, Apple, Google, CNNIC, Benedict Evans Benedict Evans —— December 2023 /8



The new normal

Over halt of new relationships in the USA begin online

US heterosexual couples who met online, by year of meeting

0%
1995 2000 2005 2010 2015 2020

Source: Stanford/GfK Benedict Evans —— December 2023 /9



New channels

A new bundle and a new channel build a new global fast fashion business

Global retail revenue ($bn)

— H&M 30 .......................................................................................................................................................................................................................................................................................................................................................................
- Zara
— Shein (GMV)

10

2010 2015 2020 2022
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And whatever comes next

New models will keep coming, especially from China (and buying customers on Meta)

Global search interest (relative)

T S I g
— Temu

Jan 15 Jan 16 Jan 17/ Jan 18 Jan 19 Jan 20 Jan 21 Jan 22 Jan 23
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New questions

Ikea builds a tlagship in Central London...

(Taking the old ‘Top Shop’ fashion retailer’s space)

Is this logistics, retailing, marketing or advertising?

Source: Benedict Evans




But what kinds of questions?

As software eats the world, most of the questions are not software questions

Will TV be re-aggregated? Does

streaming mean a structurally
lower protit pool?

Shein has disrupted fast
fashion and may sell $40bn
this year. Is that sustainable?

Will .

L Vs let the Chinese car

industry do in the 2020s what
the Japanese did in the 1980s?

Ask a TV analyst

Ask an apparel analyst

Ask a car analyst!

Benedict Evans —— December 2023
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The last time this happened

First 50 years: what’s a car? What’s a car company?

Second 50 years: how do things change when
everyone has a car?
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About
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What matters in tech? What’s going on, what might it mean,
and what will happen next?

I've spent 20 years analysing mobile, media and technology,
and worked 1n equity research, strategy, consulting and venture
capital. I'm now an independent analyst. Mostly, that means
trying to work out what questions to ask.

I write essays about things I'm trying to understand, and a
weekly newsletter with 175,000 subscribers, and give
presentations pulling together these ideas.

For more, see www.ben-evans.com
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http://www.ben-evans.com

Thank you

Benedict Evans
December 2023

www.ben-evans.com



