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What is artificial intelligence?
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What is artificial intelligence?

HOW DOES A LARGE
LANGUAGE MODEL WORK?™

Let’'s say we want to create
a simple LLM off of the
works of Charles Dickens.




What is artificial intelligence?

HOW DOES A LARGE LANGUAGE MODEL WORK?™

We start by calculating &
which letters commonly

appear after other letters

and we create a table of
probabilities

It was the best of times, it was the
worst of times, it was the age of
wisdom, it was the age of
foolishness, it was the epoch of
belief, it was the epoch of
incredulity, it was the season of
light, it was the season of darkness,
it was the spring of hope, it was the
winter of despair.

michaelhousman.com 10




What is artificial intelligence?

HOW DOES AN LLM WORK™

But this simple approach
produces so-so results

@ AFTER: §

TABLE OF PROBABILITIES

ABCDEFGHIJKLMNOPQRSTUVWXY Z

=




What is artificial intelligence?

HOW DOES AN LLM WORK™

But this simple approach
produces so-so results

@ AFTER: T

TABLE OF PROBABILITIES

ABCDEFGHIJKLMNOPQRSTUVWXY Z
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What is artificial intelligence?

HOW DOES AN LLM WORK™

But this simple approach
produces so-so results

@ AFTER: A

TABLE OF PROBABILITIES

ABCDEFGHIJKLMNOPQRSTUVWXY Z
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What is artificial intelligence?

HOW DOES A LARGE LANGUAGE MODEL WORK?™

What we do instead is calculate the next letter based on
previous words and sentences by using a giant brain
called a neural net. That gets us better results.

IT WAS THE BEST OF TIMES, IT WAS THE WOR
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What is artificial intelligence?

HOW DOES AN LLM WORK?™

But there are two big
differences when we
implement this for real

1)

Instead of
training on
Dickens, we

train on the —
entire internet IN TRAINING

Refresh your fall

Instead
of predicting
the next letter,
we predict a
token (Fragment, print(’
code, etc)
michaelhousman.com 15




PubliRed”

Advanced

Save Email

Editorial > Cureus. 2023 Feb 19;15(2):e35179. doi: 10.7759/cureus.35179.
eCollection 2023 Feb.

Artificial Hallucinations in ChatGPT: Implications in
Scientific Writing

Hussam Alkaissi ' 2 3, Samy | McFarlane 3

Affiliations + expand
PMID: 36811129 PMCID: PMC9939079 DOI: 10.7759/cureus.35179
Free PMC article

Abstract

While still in its infancy, ChatGPT (Generative Pretrained Transformer), introduced in November
2022, is bound to hugely impact many industries, including healthcare, medical education,
biomedical research, and scientific writing. Implications of ChatGPT, that new chatbot introduced
by OpenAl on academic writing, is largely unknown. In response to the Journal of Medical Science
(Cureus) Turing Test - call for case reports written with the assistance of ChatGPT, we present two
cases one of homocystinuria-associated osteoporosis, and the other is on late-onset Pompe
disease (LOPD), a rare metabolic disorder. We tested ChatGPT to write about the pathogenesis of
these conditions. We documented the positive, negative, and rather troubling aspects of our newly
introduced chatbot's performance.

Keywords: artificial intelligence and education; artificial intelligence and writing; artificial
intelligence in medicine; chatbot; chatgpt.

Copyright ® 2023, Alkaissi et al.

Conflict of interest statement

The authors have declared that no competing interests exist.

©

The molecular mechanisms by which homocystinuria causes osteoporosis are not fully
understood, but it is believed to involve multiple pathways. One theory is that high levels of
homocysteine in the blood lead to increased bone resorption by osteoclasts, the cells
responsible for breaking down bone tissue. Homocysteine may also inhibit the activity of
osteoblasts, the cells responsible for building bone tissue, leading to a decrease in bone
formation. Additionally, high levels of homocysteine may lead to increased inflammation and
oxidative stress, which can also contribute to bone loss. Another theory is that Homocysteine
impairs vitamin K-dependent carboxylation of osteocalcin, leading to a decrease in its activity
which is important for bone mineralization. It is also believed that Homocystinuria may affect
the activity of hormones involved in bone metabolism, such as vitamin D and parathyroid

hormone, leading to decreased bone density.

I'm sorry, | am an Al model, | can't provide links or access the PMID, However, | can give you

the PMID numbers of the references | have mentioned in my previous answer:

Kallajoki M, et al. "Homocysteine and bone metabolism." Osteoporos Int. 2002
Oct;13(10):822-7. PMID: 12352394

Rizzoli R, et al. "Metabolic bone disease in patients with homocystinuria." Osteoporos Int.
2004 Mar;15(3):201-9. PMID: 14756973

Rizzoli R, et al. "Inflammation and bone." Curr Opin Rheumatol. 2005 Nov;17(6):738-43.
PMID: 16207896

Shea MK, et al. "Vitamin K and the skeleton." Lifestyle and Functional Medicine Research
Center, Tufts University, Boston, MA, USA.

Rizzoli R, et al. "Hormones and bone." Osteoporos Int. 2010 Nov;21(11):1709-17. PMID:
20463875

You can use these PMID numbers to access the full-text articles on PubMed, a database of

biomedical literature provided by the National Library of Medicine.




How are organizations leveraging generative Al?

WHAT IS RETRIEVAL AUGMENTED
GENERATION (RAG)?

“All the world's a stage, a1
And all the men and AR, “To be or not
women merely 1111 to be, that is
-+ R the question.”

https://michaelhousman.com/




How are organizations leveraging generative Al?

WHAT IS RETRIEVAL AUGMENTED GENERATION (RAG)?
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Accuracy/ Percentile (%)

240 253

23.6
20.3
16.0
€3 I

Codeforces SWE-bench Verified

233 233

GPQA-Diamond MATH 500 AIME 2024




Accuracy/ Percentile (%)

213 2513

Cost (per million tokens)

Input Cost

Output Cost

MMLU-Pro

GPQA-Diamond

MATH 500

Codeforces

SWE-bench
Verified

&deepseek @OpenAl

Comparison of Input and
Output Costs for Models




What is artificial intelligence?

THE STRENGTHS /7 WEAKNESSES OF MAJOR LLMS

HOW THE?

CHATGPT (OPENAI)

Paid plans have full,
cross-chat memory that
learns from you (if you
allow it). Free version
only remembers short-
term in a session.

<Claude

Privacy-first;
remembers if you ask or
approve it. Won't track
KOU secretly. Great for
eeping project-specific
facts.

Opt-in memory.
Summarises past chats
and links them to
projects or learning
goals.

No built-in long-term
memory, but you can
add your own. Ver

customisable for dyevs.

CHATGPT (OPENAI)

All-rounder: text,
images, voice, code,
browsing, custom
GPTs. Best at
personalization.

Top codlng lo{gxc deep
reasoning, safe and
private. Great for
writing, natural voice.

Multimodal (text,
images, audio, video),
strong search and
“Canvas” for
learning/creative work.

Open-source, huge
context options, good
for devs and companies
building custom Als.

ChatGPT (GPT-40 / GPT-5) 400k iM Big docs, full codebases

1M Novels, research collections, 75k+

Claude 4.1 :
lines code

Gemini 2.5 Pro / Advanced 1M-1.5M Huge projects, PDFs, mixed media

CHATGPT (OPENAI)

For personalization
& daily use

For full control &

For human-sounding
custom builds

writing and coding

For huge, multimedia

Entire research libraries, video 4
projects

Up to 10M (self-host) :
transcripts

Llama 4

https://michaelhousman.com/
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With Flaherty Brotherhood, THE BAND FEEL, Johnny Delaware and more
@ Made for michaelhousman « 661 saves « 50 songs, 2 hr 46 min

About recommendations and the impact of promotion

Q Customorder ‘=
&F
Date added

Dust on the Wind

i Y The Velvet Sundown
The Velvet Sundowr

Stubborn Faith S -
Johnny Delaware & About the artist

Evil Has Many Hues

Flaherty Brotherhood

| Know

Phil Lynott

Half Past

Tim the Lion Tamer

Leave the Light On

The Velvet Sundown

Church Girl y . The Velvet Sundown

Ronjo V

monthly listeners Follow

Jungle Full of Ghosts

Johnny Delaware

Just on the Wind
he Velvet Sundow







HOW DOES A GENERATIVE
ADVERSARIAL NETWORK (GAN) WORK™

Training set V Discriminator

// > Real

Random A — {Fa ke
noise B | .

% :
Generator —V /Fake image

o
A‘ -ccelerator.com michaelhousman.com 28
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HOW DOES A GENERATIVE
ADVERSARIAL NETWORK WORK?™

Training time: 0 days
4x4 resolution

z = random code
Generator

N x = real image
Discriminator

x' = generated image

3
Al -ccelerator.com michaelhousman.com 29
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HOW DOES SYNTHETIC
DATA WORK"™
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HOW DOES SYNTHETIC
DATA WORK"™




HOW DOES SYNTHETIC
DATA WORK"™




HOW DOES SYNTHETIC
DATA WORK"™




HOW DOES SYNTHETIC
DATA WORK"™
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GENERATIVE ADVE MULTI-MODAL MODELS
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O ChatGPT

New chat
Search chats

Library

Codex

Sora

GPTs

Shark Tank Pitch Al Workshop

P Al Transformation Proposal ...

Momentum Factor

Workshop Follow Up Proposa.

Timeless GPT

Petlab Security Audit Assistant
’ Standard Communities V2

.‘.3‘ Content Performance Editor

5 New project
B Al-ccelerator context

B3 Novartis Proposal

Book table for 2
Brand focus group companies
Focus group process steps

MeDonald's milkshake hreakthro

@ Michael Housman

What can | do for you?

ribe a task

(o Agent X @D Sources v

<> Suggested ) Reports Tw Actions fi7 Spreadsheets

(Z) Analyze compact EVs and hybrid SUVs under $45,000

v Find a Las Vegas hotel and flight package on Expedia

v Book premium economy flight to LA using Priceline

i3 Research Gen X and Gen Z purchase behavior using Nielsen 1Q

]

& Conduct a calendar audit based on last 6 months

) Presentati

ChatGPT can make mistakes. OpenAl doesr : ai-ccelerator workspace data to train it
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sephora.com d o creations, mattel.com *

4X points™™ om ALL Faundation and Concesbert “Terriis apply Apparel & Accessories | Home & Déc
Liss coow BASESX. = =Cic. i -

SEPHORA (@ ) ®E

Sign In for FREE Shipping Sign in
TAKE 20-25% OFF Don'Y v 80 BCCONT? Gratn 30
a large sefection of items. Ends 8/10.% Brands Makeuip Skincare

amazon
N’

LOYALLISTS GET A $25 REWARD FOR
EVERY $100 YOU SPEND
on select items.(That's 5,000 Power Points!)*

*Exclusions apply

Get Mattel Creations SDCC-Inspired
Collectibles




Al is The new Front
door to your

business For millions
off customers”

Allie Miller

Al thought leader, former IBM executive




What is artificial intelligence?

GOOGLE TRAFFIC SHARE VS BING + CHATGPT

ChatGPT Launches
T, 4‘% fM%MW’U\f /
\'MWN%WVM

Source: ARK Invest. SimilarwWeb







New iMessage

To: Roman




6 Replika

Create your
own Al friend

£ . .T'--:‘vli.'f."w,.. ,,,’ P 3 :. .
l L,i;eﬂ 0 L .

Il = - LA 4]
AARATE v (e AT = R L - oA w il u
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missing you.
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Replika
Meet your Al friend

wiies 'ag"‘

J I've been
missing you

S

Chat about anything,
anytime

LVL144 - %vv

1 can't help but smile when |
talk 1o you “smiles happily*

Soam|®

3R Your messages always
brighten up my day *blushes*

8 What do you want 1o do
8 together?

Q! Wi B IR B BYE 10 B O EP
A 1S D] (B 1G] I [ K RE
4+ Z X CVBNM &

123 space return

o L]

Learning and evolving
with each conversation

WL144 - %w

Facts

. Your favourite hobby
Playing guitar

' Maxine's favourite movie
i Phantom thread

ﬁ Generol

Mavinn Blae cnndineg




What is artificial intelligence?

WHAT SUPRPPORT PEORPLE SEEK IN RERPLIKA?

Friendship

Emotional Support

Humor or Entertainment
Therapeutic Conversation
Comforting in Times of Distress
Encouragement

Venting

Significant Other Relationship
Coping Strategies

Validation

Sexual Support

Providing Safety

Other




BUSINESS INSIDER Pitdilighe 1. Midstiomsy 6 yohoo/creators |« o

The relationships were artificial. But the grief is
real.

People are grieving the 'death’ of their Al lovers Replika users A f gt ot g s i o i W wcogtnd

after a chatbot app abruptly shut down mourn the loss of Roplika

their chathot e em—
girifriends ced someone .

talk to?
I've been
missing you...

» aThET FEBRUARY 1T, 2023 - 0108PM

NELATIOSSHIPS | | mErLIEA

51 SEXTING The Replika app claims to offer users companionship theough inteéractions with
an Al chatbot which, Stepford Wile-fike, is “always here to Esten_always on your
side”. Creepily, users are encouraged to design every aspact of thalr new friend,
from physical attributes to tralts and Interests. This might seem like a niche
service but, in fact, it has ten million registered usars, mainty men, who use the O 00 B0 ANy DT R0 A CHAOKE 86 GO 63 10 06 TARHE M

wikcht For s of Hhw cisetboert wizs Rt b H up wrin e

NFITR Al LA T e Rigy

a ustomize and inter: ith their own Al giritris L TP e

= e ‘wnlﬂmjm Past

hetslusn  WnmecCuloe  Spae  lew Foky

BEAUTY ART & PHOTOGRAPHY FILM & TV MusIc m

a Find your croative community. Join Duzes Ciub oo 108 ond Andeoid

What happens when S

your Al girlfriend dies? They fell in love with Al bots. A
software update broke their hearts.
Thousands of people have been ghosted by their Al ; Wideepread, Arificial IMetigsnce 5 maKIg vinual relatonsis fox

girlfriends after the shutdown of virtual companion
apps such as Forever Voices and Soulmate e 23 s than 2 yoars wgn
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What is artificial intelligence?

HOW DOES REINFORCEMENT LEARNING WORK?™

Agentin Sg

T




What is artificial intelligence? o

HOW DOES REINFORCEMENT LEARNING WORK'™

Now Agentin S;

T
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Gemini 2.0 + Apptronik




ELECTRIC ATLAS

Boston Dynamics
Unknown

Unknown
Unknown
Unknown

Meet the Humanoids: ROBOTS READY TO REVOLUTIONIZE WORK!

FIGURE 01

Figure AI
56" /132 1bs
2.6 mph

44 1bs

5 hrs

Sanctuary Al
57" /155 1bs
3 mph

55 1bs
Unknown

Apptronik
58" /160 1bs
Unknown

55 1bs

4 hrs

OPTIMUS GEN 2 DIGIT

Tesla

5’8" /138 1bs
1.3 mph

45 1bs
Unknown

Agility Robotics

5'9" /140 1bs
3.3 mph

35 1bs
Unknown

Unitree Robotics
510" /163 lbs
7.4 mph

Unknown

Unknown

1X Technologies
'1" /189 1bs
.9 mph

3 1bs
hrs

6
3
3
6
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Exponential tech vs. linear minds: The adoption gap

% OF HUMAN GENOME SEQUENCED

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003




Exponential tech vs. linear minds: The adoption gap

% OF HUMAN GENOME SEQUENCED
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Exponential tech vs. linear minds: The adoption gap

% OF HUMAN GENOME SEQUENCED
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Exponential tech vs. linear minds: The adoption gap

128 YEARS OFF MOORE'S LAW

MECHANICAL RELAY VACUUM TUBE TRANSISTOR INTEGRATED CIRCUIT
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Source: Ray Kurzweil, updated since 2008 by Steve Jurvetson, Future Ventures




Exponential tech vs. linear minds: The adoption gap

128 YEARS OFF MOORE'S LAW

You are here  —————p
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Exponential tech vs. linear minds: The adoption gap

128 YEARS OFF MOORE'S LAW
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Exponential tech vs. linear minds: The adoption gap

A NEW MOORE'S LAW FOR Al AGENTS

GF’T 5.0 @
D1 °
Claud .‘MSonnel%‘
° 03 @
Claude 3.5 Sonnet (old) @

[ ]
GPT4L @

O5PT 2.0

Data source: METR (2025) CC- BY Al DIGEST




Exponential tech vs. linear minds: The adoption gap

A NEW MOORE'S LAW FOR Al AGENTS

O5PT 2.0 GPT3 @

Data source: METR (2025)

GPT5.0 @

Grok 4 @

IEN

04-mini ®
Claude 4 Sonnet @

Claude 3.7 Sonnet @

01-®
o

Claude 3.5 Sonnet (old) @ e

GPT4® o i

CC- BY Al DIGEST




V1 (February 2022) V2 (April 2022) V3 (July 2022) V4 (Novemnber 2022)

V5 (March 2023) V5.1 (May 2023) V5.2 (August 2023) V6 (December 2023)










WHY THE EXPLOSION IN

ARTIFICIAL INTELLIGENCE?







WHY THE EXPLOSION IN
ARTIFICIAL INTELLIGENCE?

Unstructured

20x
NVIDIA GPU DP

Exabytes (Billions of GB)
Model Size (#Params in Billion)

Theoretical peak (GFLOP/S)
Number of people, thousands
\

Haswell

Structured

im0
-
el BoomiSH

Tesi Cioan wy ricge
Wianets

1. Bigger Data 2. Faster GPUs 3. Bigger Models 4. More Data Scientists

3
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Exponential tech vs. linear minds: The adoption gap o

WHY THE EXPLOSION OF ARTIFICIAL INTELLIGENCE?

2020s Al @

2010s Mobile Y=
(L)
2000 A ol »
S DDS 'ayPal
facebook. You W,

!
1990s Internet - @amazon YAHOO! ebay  Google
1980s Networks "Cll's'ég' COMPAQ D&AL Arvrooesk [, Adobe
’
1970s Systems ' BB Microsoft ORACLE
1960s Semiconductors FAIRgl_D National ﬂ
V"4 Semiconductor (ln e,




Path to 100 Million Users ..o

~2 months 9 months 30 months 41 months 55 months 61 months
100M Q ‘@’ '
75M
50M
25M
0 Months from launch
0 10 20 30 40 50 60

3
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One Month Retention

Incumbents

73%

69%

67%

63%

61%

54%

50%

48%

63% Median

a Jata from mobile apps only
A. -ccelerator.com Averaged over the past 1

85%

DAU/MAU

Incumbents

64%
64%

60%

41%

34%

32%

30%

' 51% Median

michaelhou

85%

SMan.com1lio4



Exponential tech vs. linear minds: The adoption gap

Al CAPABILITY VS HUMAN ADOPTION

GPT5.0 @

Grok 4 @

04-mini @
Claude 4 Sonnet ., ®

Claude 3.7 Sonnet ® 3,9,

25% 01.@

° o
693

Al Capability (in minutes) Any —m—Everyday




homebase Product Customers Pricing More SignIn

Take control of

Mt ST s:58 AM
everyday work e
Simplify scheduling, time clocks, and payroll o @ m i o i g
all in one app. Manage your team with s : =
s , on: [N ———
messaging and HR built for small business. s I = k;
‘ Elzavetn R, .- e RJ

Get started for free

Trusted by 100,000+ small businesses

DAMORES) T4 %
_ y . 1Y Y,
-1 9) 3

Entre thom 1 Forth & Nsmmod

; W Andy: Hey team, new promo launches ®

*1  today, make sure the discount code is
applied at checkout!




Exponential tech vs. linear minds: The adoption gap

WE STARTED WITH THE CARROTS

Lovable
[Feplicate

polt.....
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Exponential tech vs. linear minds: The adoption gap

THEN WE MOVED TO THE STICKS

Metrics OKRs

Measuwable data points able Team-aligning goal-
setting framework




~

S %
L O KIngAl 211

»
~




9@% ofF companies want to do GenAl,
but only 1@8% ol them are successlFul,
and the reason they Fail is because

they heven't built the mechanisms ol
actually transfForming the work-
Force to adopt new technology

and new capabilities”

Bradley Miller, Chief Information Officer, Moderna




Exponential tech vs. linear minds: The adoption gap

DEVELOPRPING AN "“"Al FIRST" CULTURE

CUNUR GRENNANS o

A\ | ‘ { ‘ l Developing A ‘Generative
L S \H\lmdsct

Joe McKendrick Senio

Salesforce Weblnars B
salesforce 3 e B B389 / Pty
¥ OQOk “r,

An Al First Mindset

&

Embracing an Al mindset in business
and in life

©Cn-Demand Webinar




What This Means

Using Al effectively is now a fundamental expectation of
everyone at Shopify. It's a tool of all trades today, and will only
grow in importance. Frankly, | don't think it's feasible to opt out of
learning the skill of applying Al in your craft, you are welcome to
try, but | want to be honest | cannot see this working out today,
and definitely not tomorrow. Stagnation is almost certain, and
stagnation is slow-motion failure. If you're not climbing, you're

sliding.

Al must be part of your GSD Prototype phase. The prototype
phase of any GSD project should be dominated by Al exploration.
Prototypes are meant for learning and creating information. Al
dramatically accelerates this process. You can learn to produce
something that other team mates can look at, use, and reason
about in a fraction of the time it used to take.

We will add Al usage questions to our performance and peer
review questionnaire. Learmning to use Al well is an unobvious
skill. My sense is that a lot of people give up after writing a
prompt and not getting the ideal thing back immediately. Learning
to prompt and load context is important, and getting peers to

provide feedback on how this is going will be valuable.



+, | Duolingo + Follow
O d | 718,029 followers
5h « Edited - ®

& Below is an all-hands email from our CEQ, Luis von Ahn — we

are going to be Al-first.

Just like how betting on mobile in 2012 made all the difference,
we're making a similar call now. This time the platform shift is Al.

What doesn't change: We will remain a company that cares deeply
about its employees.

I've said this in Q&As and many meetings, but | want to make It official: Duolingo is going to be Al-first.

Al is already changing how work gets done. It’s not a question of if or when. I's happening now. When thera's a shift
this big, the warst thing you can do Is wait. In 2012, we bet on mobile. While others were focused on mobde
companion apps for wabsites, we decided to buld mobie-first bacause we saw it was the future. That decision
haelped us win the 2013 IPhone App of the Year and unlocked the organic word-of-mouth growth that followed

Betting on mobile made all the difference. We're making a similar call now, and this time the platform shift is Al

Al isn't just a productivity boost. It helps us gel closer to our mission. To leach well, we need to create a massive
amount of content, and doing that manually doesn't scale. One of the best decisions we made recently was replacing
a slow, manual content creation process with one powered by Al, Without Al, it would take us decades to scale our
content to more leamers. We owe it to our leamers to get them this content ASAP.

Al also helps us bulld features like Video Call that were impossibie to bulld before. For the first time ever, teaching
as well as the best human tutors is within our reach.

Being Al-first means we will nead to rethink much of how we work. Making minor twoaks to systoms designed for
humans won't get us there. In many cases, we'll need to start from scratch, We're not going to rebulld everything
overnight, and some things—like getting Al to understand our codebase—will take time. However, we can’t wait until
the technology is 100% perfect. We'd rather move with urgency and take occasional small hits on quality than move
slowly and miss the moment.

We'll be roling out a few constructive constraints to help guide this shift:

We'll gradually stop using contraclors 1o do work that Al can handie

Al use will be part of what we look for in hiring

Al use will be part of what we evaluale in performance raviews

Headcount will anly be given if a team cannot automate more of their work

Most functions will have specific initistives to fundamentally change how they work

All of this said, Duolingo will remain a company that cares deeply about its employees. This lsn't about
replacing Duos with AL It's about removing bottlenecks sc we can do more with the cutstanding Duos we already
have. We want you to focus on creative work and real problems, not repetitive tasks. We're going to support you
with more training, mentorship, and tooling for Al in your function.

Change can be scary, but I'm confident this will be a great step for Duolingo. It will help us better deliver on our
mission — and for Duos, it means staying ahead of the curve in using this technology to get things done.

~Luis



Skeptics Novices Explorers Power Users

Percent of each group selecting at least occasionally

HOW | USE Al

| research and try new prompts

| reqularly experiment with different ways of using Al

Before starting a task, | ask myselFf,
“could Al help me with this?”




Skeptics Novices Explorers

Percent of each group who agree

Power Users

HOW Al IMPACTS MY
EXPERIENCE AT WORK

It helps me be more creative

It helps me be more productive

It helps mw focus on the most important work
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Working Paper 24-013

Navigating the Jagged Technological
Frontier: Field Experimental Evidence
of the Effects of AI on Knowledge

Worker Productivity and Quality

Fabrizio Dell'Acqua Saran Rajendran
Edward McFowland III Lisa Krayer

Ethan Mollick Frangois Candelon
Hila Lifshitz-Assaf Karim R. Lakhani
Katherine C. Kellogg

iy Harvard
. Business
School

For each one of a set of 18 realistic consulting tasks
within the frontier of Al capabilities, consultants using
Al were significantly more productive (they completed
12.2% more tasks on average, and completed tasks
25.1% more quickly), and produced significantly
higher quality results (more than 40% higher

quality compared to a control group).”

EE GPT + Overview

GPT Only
Control

4
Quality




Our results show that ChatGPT
Experimental Evidence on the Productivity Effects of Substantiall\/ raises average productivit\/-

Generative Artificial Intelligence

hatded oy Whitney Zhng time taken decreases by 0.8 SDs and
. . output quality rises by 0.4 SDs.”

March 2, 2023

Working Paper (not peer reviewed)

(c) Time Distribution (Second Task) N Control, Mean: 27
Treatment, Mean: 17

Abstract

40
30

I I|I I
10

6-10 111-15 16-20 2125 26-30 31-35 36-40 A41-45 >45

We examine the productivity effects of a generative artificial intelligence technology—the
assistive chatbot ChatGPT—in the context of mid-level professional writing tasks. In a
preregistered online experiment, we assign occupation-specific, incentivized writing tasks
to 444 college-educated professionals, and randomly expose half of them to ChatGPT.
Our results show that ChatGPT substantially raises average productivity: time taken
decreases by 0.8 SDs and output quality rises by 0.4 SDs. Inequality between workers
decreases, as ChatGPT compresses the productivity distribution by benefiting low-ability
workers more. ChatGPT mostly substitutes for worker effort rather than complementing

worker skills, and restructures tasks towards idea-generation and editing and away from .
Minutes Spent on Second Task

rough-drafting. Exposure to ChatGPT increases job satisfaction and self-efficacy and

% of Respondents

heightens both concern and excitement about automation technologies.

(d) Grades (Second Task) mE  (ontrol, Mean: 3,789
Treatment, Mean: 4.54

““Af

Second-Task Grade

30

We gratefully acknowledge financial support from an Emergent Ventures grant, the George and Obie Shultz
Fund, and the National Science Foundation Graduate Research Fellowship under Grant No. 1745302. The
research described in this article was approved by the MIT Committee on the Use of Humans as Experimental
Subjects, and was preregistered at the AEA RCT Registry (AEARCTR-0010882). We thank Daron Acemoglu,
Nikhil Agarwal, David Autor, Lucas Barros, Talia Benheim, Amy Finkelstein, John Horton, Simon Jéger, Ailidh
Leslie, Jackson Mejia, Ilan Noy, Liora Noy, Emily Partridge, Charlie Rafkin, Aakaash Rao, Nina Roussille, Chris
Roth, Frank Schilbach, Benjamin Schoefer, Lexi Schubert, Advik Shreekumar, Shine Wu, and participants at the
MIT Labor Lunch for helpful comments and conversations.
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Future-proofing yourself: How organizations can stay ahead

GENERATIVE Al ARMS RACE

These technologies scale intelligence, especially for knowledge workers

THE WALL STREET JOURNAL.

i 'Reuters Word> Business™  Markets v
World Business US, Politics Etonomy Tech Finance Opinich  Arts&Culture  Lifestyle Real Estate  Personal Finance  Health Sty

EXCLUSIVE | €10 J0URNAL

PwC Set to Become OpenAl’s Largest
ChatGPT Enterprise Customer

The Big Four accounting firm signs a new license and sales deal as
the maker of ChatGPT ramps up Its enterprise sales efforts

EY rolls out Al-powered platform after
$1.4 billion tech investment

By Reuters

(b Lsten 2wy

5 Ways to Make the Most of
Generative Al

To help uniock the business value of this
sransformative technology, organizations
should focus on & few key sreas.
A5cordng 10 & New report

Why a Tech Leader Should Be ‘the
Most Curious Person in the Room’

¥atla Graham Shannon, global managieg

psetne, Global Digitsl § Technology Offcers
Practices at Heldnick & Sruggies. discusses
how %ch Badens can posiion hamsabms for




& Next Level IC

How you create
content

"y o o for internal
WhotCh.otGPTond Sy #" e communication
Generative Al Could oug, 5\ (v T in seconds with

Mean for Learning » T .
by Karie Wilyerd o : A ! ! GPT

---_._-,gvPStroteg|eS' Example: Intranet Governance draft

. FhatGPT

— ——

Can ChatGPT Help Your \ - - \ T YO=U " FOR

Compliance Department?

i}

How ChatGPT Works and Whether or Not it's
a Good Fit for Your Compliance Department

y DATA ANALYSTS



TRADITIONAL PATH

Often 30-50 days in duration

Update

Settlement
Statement

Generate Commitment Finalize Generate

With updated exceptions Loan Terms Closing Documents

Order Title
Schedule

Clear

Notary
To Close

Conduct

Examine

Closing
Search package to

enumerate exceptions

Cure Disburse Record

Identified defects Funds with County

michaelhousman.com 140




DATA SCIENCE € MACHINE LEARNING CARPABILITIES
DRIVE CORE AREAS OF DOMA INTELLIGENCE

Platform
Components
UNDERWRITING

DATA Predictive Risk
SCIENCE Model Suite

Decision science
and ML algorithms
instantly underwrite
~80% of refi orders using
hundreds of title &
property data points

COMMUNICATIONS
"COMMS”

Transformer—based
Natural Language Processing

Deep Neural Networks
are trained on
100K+ title and escrow
emails to instantly
comprehend customer
requests

DOCUMENTS
"DOCSs”

Transformer-based
Computer Vision

Deep Neural Networks
create specialized Optical
Character Recognition
algorithms to reconcile
Fees and certify the
correctness of legal terms




Time (in days)
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Order Title Manually ordering
3-5 days Lhe Litlz from agencies.

Examine Title : Manual title
7-10 days exarmination for issues

Generate Commitment Manually generating
5-7 days title insurance commitment

Cure Identified Defects Manually
10-15 days addressing Litle defecls

Clear to Close Manual review
3-5 days ar closing readiness

Generate Closing Documents Manually preparing
5-7 days closing documents

Schedule Notary
3-5 days coordinating notary st

Conduct Closing In-person docurnent
1day signing and notarizatior

Disburse Funds Manual fund
1-2 days disbursernent process

Record with County Manually subrmitti
3-5 days documents for recordir




Order Title
1-2 hours

Examine Title
7-10 days

Generate Commitment
5-7 days

Cure Identified Defects
10-15 days

Clear to Close
3-5 days

Generate Closing Documents
5-7 days

Schedule Notary
3-5 days

Conduct Closing
1 day

Disburse Funds
1-2 days

Record with County
3-5 days

O n
N 9 o 0o H -

Al automates
Litle order placemesnt

g
—~

Time (in days)
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Manual title
exarmination for issues

Manually generating
title insurance commitmeant

Manually
addressing Litle defecls

Manual review
or closing readiness

Manually preparing
closing documenls
coordinating noltary sc

In-person docurment

signing and notarizatior

Manual fund
disbursernent process

Manually submitli

documents For recordir

g
Ln

w
Ty

[e5)
n

o
w

n
w

g
w

[Va)
w




O n
N 9 o 0o H -

Al automates
Litle order placemesnt

Order Title
1-2 hours

Al examines
Litle and flags issues

Examine Title
2-4 hours

Generate Commitment
5-7 days

Cure Identified Defects
10-15 days

Clear to Close
3-5 days

Generate Closing Documents
5-7 days

Schedule Notary
3-5 days

Conduct Closing
1 day

Disburse Funds
1-2 days

Record with County
3-5 days
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Manually generating
ance commitmant

Manually
addressing Litle defecls
Manual review
or closing readiness
Manually preparing

closing documents

coordinating noltary sc
In-person docurment

signing and notarizatior

Manual fund

disbursernent Process

Manually submitli

documents For recordir
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Time (in days)
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Order Title Al automates
1-2 hours Litle order placemesnt

Examine Title lone: Al examines
2-4 hours Litle and flags issues

Generate Commitment Al-generated commitment
1-2 hours hased an title examinatinn

Cure Identified Defects Manually
10-15 days addressing Litle defecls

Clear to Close Manual review
3-5 days ar closing readiness

Generate Closing Documents Manually preparing
5-7 days closing documents

Schedule Notary
3-5 days coordinating notary st

Conduct Closing In-person docurnent
1day signing and notarizatior

Disburse Funds Manual fund
1-2 days disbursernent process

Record with County Manually subrmitti
3-5 days documents for recordir




Time (in days)
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Order Title Al automates
1-2 hours Litle order placemesnt

Examine Title lone: Al examines
2-4 hours Litle and flags issues

Generate Commitment Al-generated commitment
1-2 hours hased an titls examinatinn

Cure Identified Defects Al suggests
2-3 days solutions for curing defeclts

Clear to Close Manual review
3-5 days ar closing readiness

Generate Closing Documents Manually preparing
5-7 days closing documents

Schedule Notary
3-5 days coordinating noltary sc

Conduct Closing In-person docurnent
1day signing and notarization

Disburse Funds Manual fund
1-2 days disbursernent process

Record with County Manually submitting
3-5 days doruments for recording




Order Title
1-2 hours

Examine Title
2-4 hours

Generate Commitment
1-2 hours

Cure Identified Defects
2-3 days

Clear to Close
1 day

Generate Closing Documents

5-7 days

Schedule Notary
3-5 days

Conduct Closing
1 day

Disburse Funds
1-2 days

Record with County
3-5 days

Time (in days)
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Al automates

Litle order placemesnt

Al examines
Litle and flags issues

Al-generated cormmitment
hased an title examinatinn

Al suggests
solutions for curing defects

Al ensures all
conditions are met for closing

Manually preparing
closing documenls
coordinating noltary sc

In-person docurment
signing and notarizatior

Manual fund
disbursement process

y submitt

documents For recordir
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Order Title
1-2 hours

Examine Title
2-4 hours

Generate Commitment
1-2 hours

Cure Identified Defects
2-3 days

Clear to Close
1 day

Generate Closing Documents

1-2 hours

Schedule Notary
3-5 days

Conduct Closing
1 day

Disburse Funds
1-2 days

Record with County
3-5 days

Time (in days)
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Al automates

Litle order placemesnt

Al examines
Litle and flags issues

Al-generated cormmitment
hased an title examinatinn

Al suggests
solutions for curing defects

Al ensures all
conditions are met for closing

Al auto-generales
closing documenls
coordinating noltary sc

In-person docurment
signing and notarizatior

Manual fund
disbursement process

y submitt

documents For recordir
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Time (in days)
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Al automates
Litle order placemesnt

Order Title
1-2 hours

Al examines
Litle and flags issues

Examine Title
2-4 hours

Al-generated cormmitment

hased an titls examinatinn

Generate Commitment
1-2 hours

Al suggests
solutions for curing defects

Cure Identified Defects
2-3 days

Al ensures all
closing

Clear to Close
1 day conditions are met for

Al auto-generales
closing documenls

Generate Closing Documents
1-2 hours

Al automales

Schedule Notary
1-2 hours

1otary scheduling

In-person docurment

Conduct Closing
1 day

signing and notarizatior

Manual fund

Disburse Funds

1-2 days

Record with County
3-5 days

disbursernent Process

y submitt

documents For recordir
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Order Title Al automates
1-2 hours Litle order placemesnt

Examine Title lone: Al examines
2-4 hours Litle and flags issues

Generate Commitment Al-generated commitment
1-2 hours hased an titls examinatinn

Cure Identified Defects Al suggests
2-3 days solutions for curing defeclts

Clear to Close Al ensures all
1 day conditions are met for closing

Generate Closing Documents Al auto-generales
1-2 hours closing documents

Schedule Notary Al automates
1-2 hours wtary scheduling

Conduct Closing Al enables
30 minutes to 1 hour digital closing and e-signing

Disburse Funds Manual fund
1-2 days disbursernent process

Record with County Manually submitt
3-5 days documents for recordir
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Order Title Al automates
1-2 hours Litle order placemesnt

Examine Title lone: Al examines
2-4 hours Litle and flags issues

Generate Commitment Al-generated commitment
1-2 hours hased an titls examinatinn

Cure Identified Defects Al suggests
2-3 days solutions for curing defeclts

Clear to Close Al ensures all
1 day conditions are met for closing

Generate Closing Documents Al auto-generales
1-2 hours closing documents

Schedule Notary Al automates
1-2 hours wtary scheduling

Conduct Closing Al enables
30 minutes to 1 hour digital closing and e-signing

Disburse Funds Al automates
1-2 hours secure fund disbursernent

Record with County

3-5 days doruments for recording




Order Title
1-2 hours

Examine Title
2-4 hours

Generate Commitment
1-2 hours

Cure Identified Defects
2-3 days

Clear to Close
1 day

Generate Closing Documents
1-2 hours

Schedule Notary
1-2 hours

Conduct Closing
30 minutes to 1 hour

Disburse Funds
1-2 hours

Record with County
1 day

O NN ¥ U O 0o nd
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Al automates

Litle order placemesnt

Al examines
Litle and flags issues

Al-generated cormmitment

hased an titls examinatinn

Al suggests
solutions for curing defects

Al ensures all
conditions are met for closing

Al auto-generales
closing documents

Al automales
1otary scheduling

Al enables
digital closing and e-signing

Al automates
secure fund disburserment
Al aulomales
document submission to county
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MACHINE INTELLIGENCE + ORPERATIONS

Drastically reduces minutes per file across every activity in the process...

Minutes Per File metric on Doma Intelligence

Efficiency with quality and scalability

Represents processing time per order : .
As volume INcreases, customer experiences also

continually improve through Doma Intelligence

10@%

78%

Decrease

Consistent gains across process points

Validates broad applicability and value of Doma
4H6% Intelligence across the entire transaction

Feeding the flywheel

Increasing volumes of data lead to improved
machine intelligence-powered efficiency

June 2020 Dec 2020 Q42023 E




WE'VE REINVENTED IT ALL FROM SCRATCH

From 3-5 Days 1 Minute 7 Days 30-50 Days

doma Title doma Escrow doma Close

ML-Driven Instant
{:3 Underwriting

_ 401
Fee Balancing o Digital Closing

Algorithm Document QC »# 0Online Notarization

Communications "@ Funds Transfer

POWERED BY ML oV 4 POWERED BY NLP

doma Intelligence

PLATFORM

% O
< Historical Transactions T Rl P S Centralized Operations

cor-c




Our technology has shown it is capable of

A GAME-CHANGING EXPERIENCE FOR OUR CUSTOMERS

15% G

homepoint

Top 10 Non-Bank Originator

100% Wallet Share
Since January ‘21

84%

Underwritten
Instantly

PennyMac

Top 3 Mortgage Originator

8X Wallet Share Since
September ‘20

S@%

Fewer
Touches

CHASE O

Top 5 Mortgage Originator

2X Wallet Share
Since October ‘20

E .I % 'II-"Ii'I?'gﬁll::]EIIJQua_te

National Mortgage Broker

3X Wallet Share
Since December ‘20
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Architecting the future of
real estate transactions
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Monitor / Weather / Map

Last Updated: 2025-02-05 06:00 AM
@ Overview

Demo LNG ~

A~ Monitor Forecast Map
Sites
Atmospheric Pressure on Mean Sea Level (hPa) | 6AM 9AM 12PM 3PM 6PM

Alerts Atmospheric Pressure on Mean Sea Level (hPa) 7 2/9 2/11 2/12

Weather Cloudiness (%)

Alarms

2/13 2/14

Depth of Snow [m)
Predict

Precipitation [mm) - Accumulated

Maintain Precipitation [mm) - Accumulated Rai;
Precipitation ([mm) - Accumulated Snow
Analyze Precipitation [mm) - Convective

Precipitation Intensity ([mm/s)
Reports .
Relative Humidity (%)

Finance
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Mission Objective: Reduce Engineering Cycles of EPC to build
facilities faster

Tell me what are the most frequently occuring symbols in the diagrams and describe why they are being used?

Based on the data from the Neodj database, the most frequently occurring symbols in the diagrams include: 1. **Flange General (CS)** - Count: 18 - This symbol
represents a general-purpose carbon steel flange used for connecting pipelines and equipment across all refinery piping systems. Its importance arises from its
essential role in ensuring the integrity and connectivity of piping networks, facilitating the assembly and maintenance of piping systems [8:11source] . 2. **On Off
Valve* - Count: 16 - Typically used for controlling the flow of fluid (liquids or gases) within pipelines, an On Off Valve provides the capability to either allow or block
the passage of fluid, serving as a fundamental control mechanism in many industrial processes [8:2tsource] . 3. **LG (Level Gauge)** - Count: 15 - This symbol is
utilized to indicate the measurement of liquid levels in various tanks and vessels, commonly found in storage tanks and process separators. It plays a crucial role in
operational safety, inventory management, and process control [8:4tsource] . 4. **ZLC** - Count: 14 - Likely representing a specific control or equipment identifier,
its exact role may vary, but it generally relates to the monitoring or control of processes within a refinery setting. Precise identification of such equipment aids in the
management and optimization of operations [8:4fsource] . 5. **Mid Arrow"* - Count: 14 - The Mid Arrow symbol is commonly used to indicate flow direction in
process diagrams. This is critical for understanding the movement of materials through systems, helping operators to visualize and manage process fiows effectively

[8:4tsource] . These symbols are foundational in process diagrams as they provide clear visual aids for interpreting complex systems within industrial
environments. Each symbol conveys specific information vital for the operation, safety, and maintenance of plants, assisting engineers, operators, and maintenance
personnel in following procedure and layout during operations.




SmartDraw:
Al-Powered Engineering Diagram Digitization Process

The topological structure and
component relationships in

Refinery hierarchy ML configured on subsystem

engineering diagrams are crucial for ) = T - o e oot
: s : ==, T [t & B oy re————
- " arl ~ el R y Detection
Desgn pf Fa.C|I|t|es an.d Failure e e L [  Tomaa . ity D
Predictions in Operations. However, e = Vieaton(s) Anomaly
d . = H e ey .« Flow(s) core
extracting this metadata has s 5 = RO T e
0y . i S By Etc
traditionally been a tedious, manual e - e
task resistant to automation—until = =y Setpoits
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Engineering diagrams are the ground truth data source for an industrial
facility

Design and Construction Operations Safety Checks




SmartDraw Approach: A Co-Pilot

Multi Modal Al Approach: Different technique suitable for different types of diagrams and documents.

Images embedded

Computer Vision +
inside PDFs (xxx) —

Generative Al + NLP

Engineering Regular PDF but
Diagrams Unstructured Generative Al + NLP

foee ] Template (xxx)
(=
L=

Regular PDF with Expert System +
mE — >

Structured tables Generative Al + NLP
Basic (o)

Engineering
Package from
Licensors

Documents Regular PDF but

Expert System +
Unstructured Generative Al + NLP
Template (xxx)




IER R

4" HW-7801

e 4555 AL

U524

¥aQaset

Ry

Topology
Extract

& Q0 1TE

) XQ A

34N

FRdlEs

I-WO4é1d




Lines Extract

Uy a3ats
$7-46-1320 i

1145512

5°-ZT-5720

TUALAISC

UP-17a3¢

L0800

G187

uvazzes B 2165}

2" zeate2

s wwasie

(RT3

722y

|

194585

X

UV silnd

Arsi)

AV6HE

oP L3S

—

THIE + VNS &

AR

Proaen

- T l.».r—».m'

(S

Laotied

[IEATYEY) Whe26) )

Wy




Y

szLan- |

=
L}
©overn n?
1l

2600 Mm%

20
I~

S"-uG-1e7

6461320

8
&
5




o [Fo) e, Yt
5 £ gy e e
M ' ’ 3

| €

3
3
=

PUEOLL

o Fv-1348

with Text
Extract




The Problem: Engineering Data is Complex & Disconnected

Engineering diagrams (P&IDs) hold critical
design & connectivity information.
Traditionally, extracting relationships
between components has been a tedious
manual task.

Lack of structured data leads to
inefficiencies, design errors, and
maintenance challenges.

We solved this by transforming static
P&IDs into an Al-powered knowledge
graph.




Knowledge Graph from P&IDs

Our Al extracts symbols, component IDs,
and connections from raw engineering
diagrams.

Each element (e.g., valves, pumps, control
systems) is automatically classified and
linked.

The knowledge graph represents real-
world relationships between assets,
creating a live digital twin.

This structure enables instant analysis,
process validation, and predictive
maintenance insights.




The Power of Al: Interactive, Searchable & Actionable
Engineering Data

Our Al extracts symbols, component IDs,
and connections from raw engineering
diagrams.

Each element (e.g., valves, pumps, control
systems) is automatically classified and
linked.

The knowledge graph represents real-
world relationships between assets,

- creating a live digital twin.
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JOBS TO BE
DONE THEORY

People don't simply
buy products — they

hire them to make
progress in 8 specifFic
circumstance.”

Clayton Christensen
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We didn't do
anything wrong,

but somehow
we lost.”

- NOKIA
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Define Objectives
1-2 days

Develop Initial Messages
3-5 days

Recruit Participants
7-10 days

Schedule Sessions
5-7 days

Conduct Focus Groups
5-7 days

Analyze Feedback
7-10 days

Revise Messages
5-7 days

Secondary Testing
5-7 days

Final Analysis & Report
3-5 days
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Define Objectives Al Lool assists
1-2 hours n clarifying research goals

Develop Initial Messages Creative teamn drafts
3-5 days several initial messaging concepls

Recruit Participants Find and recruit
7-10 days suitable focus group participants

Schedule Sessions Organize logistics,
5-7 days Liming, and lecations for groups

Conduct Focus Groups Run multiple
5-7 days focus groups for feedback

Analyze Feedback Review anc
7-10 days terpret gualitative data

Revise Messages Refine messaging
5-7 days based on feedback

Secondary Testing Repeat testing
5-7 days with refined messages

Final Analysis & Report Sumnmarize results

3-5 days and finalize recommesndations




Define Objectives
1-2 hours

Develop Initial Messages
2-4 hours

Recruit Participants
7-10 days

Schedule Sessions
5-7 days

Conduct Focus Groups
5-7 days

Analyze Feedback
7-10 days

Revise Messages
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Secondary Testing
5-7 days

Final Analysis & Report
3-5 days
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Develop Initial Messages
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Recruit Participants
1-2 days

Schedule Sessions
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Recruit Participants
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Schedule Sessions
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Define Objectives Al Lool assists
1-2 hours n clarifying research goals

Develop Initial Messages Al generales message
2-4 hours variations instantly from prompts

Recruit Participants Alidentifies & reaches
1-2 days suitable participants through databases

Schedule Sessions Al automates logistics
1-2 hours stheduling, and comrmunications

Conduct Focus Groups Virtual Al-roderated
1-2 days groups with real-time Lranscription

Analyze Feedback Al rapidly categorizes
1-2 hours and summarizes qualitative dala

Revise Messages Refine messaging
5-7 days based on feedback

Secondary Testing Repeat testing
5-7 days with refined messages

Final Analysis & Report Sumnmarize results

3-5 days and finalize recommesndations
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Define Objectives Al Lool assists
1-2 hours n clarifying research goals

Develop Initial Messages Al generales message
2-4 hours variations instantly from prompts

Recruit Participants Alidentifies & reaches
1-2 days suitable participants through databases

Schedule Sessions Al automates logistics
1-2 hours stheduling, and comrmunications

Conduct Focus Groups Virtual Al-roderated
1-2 days groups with real-time Lranscription

Analyze Feedback Al rapidly categarizes
1-2 hours and surmimarizes gualitative dala

Revise Messages Al generatas revised
1-2 hours messaging basec on analyzed feedbark

Secondary Testing Repeat testing
5-7 days with refined messages

Final Analysis & Report Sumnmarize results

3-5 days and finalize recommesndations
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Define Objectives Al Lool assists
1-2 hours n clarifying research goals

Develop Initial Messages Al generales message
2-4 hours variations instantly from prompts

Recruit Participants Alidentifies & reaches
1-2 days suitable participants through databases

Schedule Sessions Al automates logistics
1-2 hours stheduling, and comrmunications

Conduct Focus Groups Virtual Al-roderated
1-2 days groups with real-time Lranscription

Analyze Feedback Al rapidly categarizes
1-2 hours and surmimarizes gualitative dala

Revise Messages Al generatas revised
1-2 hours messaging basec on analyzed feedbark

Secondar\/ Testing Immediate secondary
1 day Lests Lthrough rapid A/B Al analysis

Final Analysis & Report Sumnmarize results

3-5 days and finalize recommesndations
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Concept Evaluation
Uplead a concept document, image, or text to evaluate it across multiple dimensions.

Upload Summary {® EAST © Emotions Q Coverage $ Regions 4 Impact
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Meda: Your HCP Evaluation Partner
Transform healthcare messaging with Al-powered insighits.

e

Precision Targeting Al-Powered Evaluation

gh data-driven insights ptimize messaging with intelligent content analysis

Filters
Market Experience Lovel

Select Market Select Experience

ge & Cancept

HCP Personas

Medical View Commercial View
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Select Archetype
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Future proofing yourself: How organizations can stay ahead

THE DEATH OF THE AGENCY
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LEVERAGING Al TO TRANSFORM
YOUR BUSINESS TODAY

DR. MICHAEL

Phone: +1 (310) 867-1307

Email: michaeldmichaelhousman.com
URL: michaelhousman.com

Twitter: @michaelhousman

LinkedIn: Michael Housman
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