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LLMs: Next token prediction
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https://developers.google.com/machine-learning/crash-course/embeddings/embedding-space
https://developers.google.com/machine-learning/crash-course/embeddings/embedding-space
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2. Foundation models:
Why do they even work?
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arXiv
’ https://arxiv.org » cs

On the Opportunities and Risks of Foundation Models

by R Bommasani - 2021 - Cited by . __ - This report provides a thorough account of the opportunities
and risks of foundation models, ranging from their capabilities (eg, language, vision, robotics, ... Rea...

“Al is undergoing a paradigm shift with the rise of models that are {_...icu
OLL U e and are M I DS e
tasks. We call these models foundation models to underscore their critically

central yet incomplete character.”
“Though foundation models are based on standard deep learning and

transfer learning, their scale results in new emergent capabilities, and their
effectiveness across so many tasks incentivizes homogenization.”

THE ROCKWOOL FOUNDATION



Documents

T

Audio

Multimodal Embedding

Embedding
Model

0.3

0.1

P

—y 0.8

0.5

0.3

0.4

0.2

0.9

Objects as Vector

OCTOBER 26

THE ROCKWOOL FOUNDATION
RESEARCH




Dim 2

Multimodal Embeddings

(> )

T

X

P "A cute bunny"
lr ( .0

"Best pet in the world"

c;.c:’

3

-9
"A cute puppy"

Dim1

OCTOBER 26

THE ROCKWOOL FOUNDATION
RESEARCH




10

= by : https://twitter.com/JPnotknow
Thai :

: https://www.facebook.com/japanese.not.in.school/

FUBEINADI 1A @Jﬁu’lu%’m@aq’ ENCTRPUEEREXTIEEY

Taifilunnene N\

\;4,-/'
»

Here's a version with
spaces because you can’t
tell where words end:

Japanese:

u/yep_fate_eos

*Note: It's really hard

to map the japanese
particles because
sometimes they don't
really translate to english,
so I had to just mostly
lump them in with

their nouns.

English:

N
%A & L @W =T g/: x{\y% %@W:Naﬁ\
v 7~ / 7 7 1 N N AN

FSARTILDEMNCHDIBETRIER—YZE THIIZLTY,

[ want to try on a suit [ saw in a shop that’s across the street from the hotel.
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3. LLMs beyond languages
(Life2vec, DELPHI2M, Destiny Machine)
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LLMs: Next token prediction

Next token
v prediction
In a kingdom ' far, far
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Events in life are like words in sentences

17
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Model architecture: DELPHI-2M

; . Input:
Common Smoking: Axtiuria Pancreatic [Next disease] [ Time to Age}n Token
) (

- low event event 0.0: Male
Oyears 112 years 22.8 years 45.7years 515 yvears , | 2.0: BO1 varicella (chickenpox)

; i ; ; : (_ Softmax
H : s H H 5.0: Noevent
Birth ——8—8—0—8H —§- — — — — — > Death 10.0: No event

15.0: No event
Age LayerNorm 20.0: No event
New

; 20.0: G43 migraine
Sex tokens Lifestyle tokens compared 21.0: E73 lactose intolerance
to GPT-2

Exp)  3.0: L20atopic dermatitis

22.0: B27 infectious mononucleosis
25.0: No event

28.0: J11 influenza, virus not identified
30.0: No event

35.0: No event

40.0: No event

41.0: Smoking low

41.0: BMI mid

41.0: Alcohol low

42.0: No event

Disease tokens No event (padding)

UK Biobank Denmark

. - Multi-head
Individuals: 502,485 Individuals: 1,931,630 causal

Total tokens: 7,426,036 Total tokens: 11,512,665 self-attention

Output:

43.2: No event

43.5: M54 dorsalgia

44.6: 186 varicose veins of other sites

50.4: K52 other non-infective gastroenteritis and colitis
52.2: H83 other diseases of inner ear

53.9: J22 unspecified acute lower respiratory infection
54.5: L30 other dermatitis

55.3: No event

57.5: L50 urticaria

50.4: K62 other diseases of anus and rectum

Weight tying

I ) ' ) al
1934 1936 oomcminuous

time mask

LayerNorm |
i ——

b J

Train: 80% Input

Age 6 ) &
encoding D 69.8: J90 pleural effusion, not elsewhere classified
70.0: K21 gastro-oesophageal reflux disease
Token | . 70.1: K76 other diseases of liver
2016 embedding 70.3: 10 essential primary hypertension
70.4: M85 other disorders of bone density and structure
b il i il : 70.7: M81 osteoporosis without ological fracture
Longitudinal testing Longitudinal testing e rgsplratory et rdpgrg] g
2023 L J 2018 L ) ) Other Disease 72.1: J80 adult respiratory distress syndrome
Times information  events 72.2: No event
(sex, lifestyle) 72.7: Death

Validation: 20%

2021

.
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LLM-like models: Everything in context

19
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Fig.5|Performance evaluation for the personality nuances task. Cohen’s
quadratic kappa score, k, for each of the ten extraversion questionnaire items
(n=1,417). The barsrepresent « for life2vec (green), RNN (purple) and arandom
guess thatdraws predictions from the actual distribution of targets (gray). The
error bars and whiskers correspond to +1s.e. of k. The dashed line corresponds
tox =0.The question wordings are provided in the Personality nuances
prediction task section.
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LLM-like models: Prediction
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‘Al death calculator’ creatorsissue
urgent warning about frighteningly
accurate tool

By Ben Cost
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Life2vec:
Embedding space
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Cancers of the female reproductive system:

C50 Mal gnantneoplasm of breast

Diabetes-related conditions:
E10: Insulin-dependent diabetes mellitus
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ICD-10 Chapter

I: Infectious diseases
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DELPHI2M:
Embedding space
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V: Mental disorders
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LLM-like models: Often works across contexts

ILLUSTRATED BY

ChatGPT: Works in most languages... English, Holly ~ The Sarah
Danish, Korean. Why? Exploits that Potter (° m Jennings
there are similarities in language e

Social LLMs:  Transitions between educations/jobs in
US, DK, NL, Korea despite different
educational systems and labor markets.

Health LLMs: A model trained on UK data can identify
diseases in DK, US, Korea despite
different health care systems & coding
practises.

FEATHERSTONE

https:/ /www.bloomsbury.com/au/same-but-
different-9781472977984 /
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The predictability of human lives

ey

'1{}; ]- P T e e el e
as Bjerre-Nielsen!, Sune Lehmann!??

I'lrx'__i‘i.E-."'L.'.,, Lk A ST

Laust Hvas Mortensen!~4, Andre

Figure 3.1: Overview of the input sources of the ‘Life* dataset, categorized within
our five distinct domains. The grey-highlights reflect the data sources used in life2vec [23].
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4. Using LLMs in the social science
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Sarah Connor watching you
use Al for everything
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Synthetic personas distort the structure of
human belief systems

. . ' . oy
Christopher Barrie!, Roberto Cerina’

I Department of Sociology, New York University

?Institute for Logic, Language, and Computation, University of Amsterdam

February 26, 2026

“Large language models (LLMs) are increasingly used to stand in
for survey respondents, often by conditioning on demographic
“personas” to simulate diverse publics. That is, practitioners
propose prompting an LLM to answer a survey question as if it
were the description of the person it is given.”
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The Book of Life approach:

Enabling richness and scale for life course research”

Mark Verhagen'*3  Benedikt Stroebl'*, Tiffany Liu™°, Lydia T. Liu'*,
and Matthew J. Salganik!:>¢

Opportunity 1: Complex
log data provide rich new
Complex log data data on many people

/ﬁ Demographics} \ ,f’ =

B3 Education

& Employment :Jﬂ:’;:m
£ Household

= Residence J’

£ Wealth

3 Medical claims

3 Genetics

= Social media

=3 Media outlets

£ Health trackers

/3 Digital trace N

Book of Life
Toolkit

Opportunity 2: LLMs
are powerful new

learning methods for
text

- —— -

\Ej Environmental / 2
QOur contribution

Figure 1: Illustration of the Book of Life approach for life course research, combining richness
and scale. Complex log data on the left cover rich information on people’s lives but scattered
across many files that were created for purposes other than research, spanning different units of
analysis, temporal resolution and relational linkages. Books of life express the information for a
single individual in plain text. The Book of Life Toolkit (BOLT) in the middle allows mapping
complex log data to books of life. An example downstream use case of the books of life approach
using LLMs is described in Satish et al. (2025).
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Listening to the Voices of S

America

KATHRYN J. EDIN, COREY D. FIELDS, DAVID B. GRUSKY,
JURE LESKOVEC, MARYBETH J. MATTINGLY®, KRISTEN OLSON®,

AND CHARLES VARNER

We make the case for building a permanent public-use platform for conducting and analyzing immersive
interviews on the everyday lives of Americans. The American Voices Project (AVP)—a widely watched experi-
ment with this new platform—provides important early evidence on its promise. The articles in this issue
reveal that, although public-use interview datasets obviously cannot meet all research needs, they do pro-
vide new opportunities to study small or hidden populations, new or emerging social problems, reactions to
ongoing social crises, submerged values and attitudes, and many other aspects of American life. We conclude
that a permanent AVP platform would help build an “open science” form of qualitative research that comple-
ments—rather than replaces—the existing very important body of immersive-interviewing research.

Keywords: qualitative, immersive, open science

At the height of the 2008 financial crisis, Queen
Elizabeth II asked, “Why did nobody see it com-
ing?” When economist Paul Krugman deliv-
ered an address in Lisbon four years later, he
owned up to the failure and placed the blame

squarely on his discipline. Economists, he as-
serted, should be “ashamed of their profes-
sion” because it had failed to predict, much
less coherently explain, one of the key crises of
our time—the Great Recession (Krugman 2012).
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What's the use of Al on nation-scale data”

The Danish fertility crisis as an example:

* What are the groups that have decreasing cohort
fertility?

* Who are the individuals that do not form couples?
* Who are the couples that postpone fertility decisions?

* Whose fertility decisions are affected by shocks to
education, housing, job, climate?

33

The pursuit of
reproductive agency
in a changing world
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