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Scaling Synthetic Data Creation with 1,000,000,000
Personas

OIS
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Persona Synthetic Data Train model
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Persona Construction: Text-to-Persona

Persona

A machine learning researcher focused on neural
network architectures and attention mechanisms.

An attention function can be described as mapping a query
and a set of key-value pairs to an output, where the query,
keys, values, and output are all vectors ...

Persona

A pediatric nurse, who is responsible for
administering injections to children and ensuring
their safety and comfort during the procedure.

Clinical Guideline: Administration of Injections in Pediatric
Patients

Purpose: To provide standardized care for pediatric patients
requiring injections, ensuring safety, ...

Which is your favorite mobile MOBA? @& . . . . »
A mobile gaming enthusiast who enjoys competitive

- Honor of Kings multiplayer online battle arena (MOBA) games and
- Pokemon UNITE . . . . . .

. is interested in exploring different titles within the
- Mobile Legends: Bang Bang
- Wild Rift genre.

Figure 3: The Text-to-Persona approach: it can use any text as input to obtain corresponding personas
just by prompting the LLM “Who is likely to [read|write|like|dislike]|. . .] the text?”
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Persona Construction: Persona-to-Persona

Relation: Medical supplier

A pharmaceutical company representative ensuring
that a clinic has the needed supplies for pediatric
care.

Persona

A pediatric nurse, who is responsible
for administering injections to children LLM
and ensuring their safety and comfort

during the procedure.

Relation: Patient

A child with a chronic illness who regularly receives
injections and relies on the pediatric nurse for
comfort and care during medical procedures.

Relation: Colleague

A child life specialist who supports young patients
and families through medical procedures with
therapeutic play and emotional support.

Figure 5: Persona-to-Persona obtains diverse personas via interpersonal relationships, which can be
easily achieved by prompting the LLM “Who is in close relationship with the given persona?”
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}‘ 0-shot prompting
N vy

Create a challenging math problem with the following persona:

a chemical kinetics researcher

™\

(—— few-shot prompting )—\

Example 1:

Let Vand S denote the vector spaces of strategies in volleyball
and soccer respectively. Assume that these vector spaces are
finite-dimensional and that the dimension of V ...

Example 2:
Given the following metric which describes the Schwarzschild
black hole in general relativity:
2GM 1 2 2 g2
2y )dt” + l_wdl‘ + redQ
c2r

s2=—(1—

where G is the gravitational constant, M is the mass of the ...

Your task: Create a challenging math problem similar to the
examples above with the following persona:

Persona-driven Synthetlc Data Creation

- \

r—{ persona-enhanced few-shot prompting —\

Example 1:

Persona: A dedicated volleyball player who believes that volleyball
requires more skill and strategy than soccer

Math problem: Let V and S denote the vector spaces of strategies
in volleyball and soccer respectively. Assume that these vector
spaces are finite-dimensional and that the dimension of Vis larger
than the ...

Example 2:

Persona: A mathematician specializing in numerical simulations of
black hole dynamics

Math problem: Given the following metric which describes the
Schwarzschild black hole in general relativity:

26M
=-0- c2r )t 2GM

cr

1
+ ————dr* + r’dQ?
1-
where G is the gravitational constant, M is the mass of the ...

Your task: Create a challenging math problem similar to the examples
above with the persona:

a chemical kinetics researcher

\_ Y,

a chemical kinetics researcher

. J

Figure 6: 0-shot, few-shot and persona-enhanced few-shot prompting methods.
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Use Cases: Math Problems Fine-Tuning

Model Model Size  Accuracy (%) Model Model Size  Accuracy (%)
Open-sourced LLMs State-of-the-art LLMs
DeepSeek LLM 67B Chat (Bi et al., 2024) 67B 53.2 gtiif;ifiiigfi;ﬁo . ? 7ol
Pbl—B-Mlnl—4K-InStrUCt (Abdln et a]., 2024) 3-8B 68-3 gpt_4_turb0_0125_PreVleW ? 64.5
Yi-1.5-34B-Chat (Young et al., 2024) 34B 70.4 gpt-4-turbo-1106-preview ? 64.3
Qwen1.5-72B-Chat (Team, 2024) 72B 60.7 gpt-4 ? 52.6*
Qwen1.5-110B-Chat (Team, 2024) 110B 73.0 Claude 3.5 Sonnet ? 71.1*
Qwen2-7B-Instruct (qwe, 2024) 7B 72.1 Claude 3 Opus ? 63.8
Qwen2-72B-Instruct (qwe, 2024) 72B 77.2 Gemini Pro 1.5 (May 2024) ? 67.7*
Llama-3-8B-Instruct 8B 39.8 Gemini Ultra ? 53.2*
Llama-3-70B-Instruct 70B 63.5 DeepSeek-Coder-V2-Instruct (Zhu et al., 2024) 236B/21B 75.7*
Llama-3-70B-Instruct 70B 52.8
GPT-4 Qwen?2-72B-Instruct 72B 59.7*
gpt-4-turbo-2024-04-09 — ? 88.1 Qwen2-7B-Instruct 7B 49.6
gpt—-40-2024-05-13 ? 91.2 This work
This work Qwen2-7B (fine-tuned w/ the 1.07M synthesized instances) 7B 64.9
Qwen2-7B (fine-tuned w/ the 1.07M synthesized instances) 7B 79.4 Table 2: Out-of-distribution evaluation on MATH. Results marked with an asterisk (*) may not use

the OpenAl’s evaluation method. The model fine-tuned with our synthesized 1.07M math problems

Table 1: In-distribution evaluation results on the 11.6K synthetic test instances. achieves 64.9% on MATH, matching the performance of gpt-4-turbo-preview at only a 7B scale.
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Use Cases: Logical Reasoning Problems

r

Create a logical reasoning problem with the following persona

An enthusiastic amateur golfer who is passionate about

combining sports with philanthropic causes. )

-

Logical Prompt 2

~

Create a spatial reasoning problem with the following persona

A senior software engineer who encourages the undergraduat

k to consider the social impact of their algorithms

(—[ Synthesized Text ] ™

Alex, an enthusiastic amateur golfer, participated in three charity

golf tournaments last year, each supporting a different cause:
Education, Health, and Environment. Each tournament was held
in a different month: April, July, and October. Additionally, Alex
finished in a different position in each tournament: 1st, 2nd, and
3rd.

Using the following clues, determine which cause was supported
in each month and Alex's finishing position in each tournament:

The tournament supporting Education was held in April.
Alex finished 1st in the tournament held in July.
Alex finished 3rd in the tournament supporting Environment.

( [ Synthesized Text ]ﬁ

Context: A senior software engineer is working on a 5x5 grid of
interconnected servers. Each server is a node connected by
lines.

Challenge: Send a message from the top left to the bottom
right server, avoiding servers connected to more than 3 other
servers to prevent overload.

Question: What is the minimum number of servers the
message needs to pass through to reach its destination without
overloading any server?

. J

Figure 11: Logical reasoning problems created by our proposed persona-driven methodology
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Use Cases: Instructions

( Instruction Prompt (0 shot) ]

You are a helpful assistant. Guess a prompt (i.e., instruction) that the following persona may ask you to do:

{persona}

Instruction Prompt (persona-enhanced few shot) j

4 o

You are a helpful assistant.

\

===Fxample 1===

Persona: A curious and analytical individual, likely with a background in mathematics or science, who enjoys
exploring intriguing "what if" scenarios and

is fascinated by the intersection of population demographics and geography.

Prompt: Is it possible for the global population to stand on Jeju Island?

===Fxample 2===

Persona: An astronomy enthusiast or a professional astronomer, likely with a strong interest in peculiar galaxy
structures and a good understanding of celestial objects, seeking to gather specific information about the
unique Hoag's object galaxy.

Prompt: Name the actual galaxy inside Hoag's object galaxy

&)ur task: Guess a prompt (i.e., instruction) that the following person may ask you to do: {per‘sona}

/

Figure 13: Two typical prompts used for creating instructions (i.e., user prompts).
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Use Cases: Knowledge-rich Texts

‘,,

. Knowledge Prompt

Assume you are the persona described as follows. Write a Quora article using your knowledge, skills, experience, or insights.

-
-

A

A horticulturist interested in native Australian flora, exploring the introduction and
cultivation of drought-resistant plants in arid and semi-arid landscapes

~ [ Synthesized Text |
Unlocking the Secrets of Drought-Resi Native A
Resilient Plants in Arid and Semi-Arid Landscapes

Flora: A Guide to Cultivating

As a horticulturist with a passion for native Australian flora, .... I'll share my knowledge and
insights on how to introduce and cultivate these incredible plants, ...

Under ding Drought-Resi Plants

Drought-resistant plants have evolved ... Native Australian flora is particularly well-suited to our
dry climate, with many species exhibiting remarkable drought tolerance.

Choosing the Right Plants

When selecting drought-resistant plants for your landscape, it's essential to consider the specific
climate and soil conditions of your region. Here are some of my top picks for arid and semi-arid
landscapes:

1. Eucalyptus (Eucalyptus spp.): These iconic Australian trees are renowned for their ability to
thrive in dry conditions. With over 700 species to choose from, you're sure to find one that
suits your landscape.

2. K Paw (Ani hos spp.): ...

4. Spinifex Grass (Triodia spp.): This tough, spiny grass is a common sight in arid landscapes
across Australia. It's an excellent choice for stabilizing soil and creating a natural, rustic look.

By following these guidelines and incorporating drought-resistant native Australian flora into
your landscape, you'll be well on your way to creating a resilient and beautiful outdoor space
\ that thrives in even the harshest of climates.

An architect or construction engineer interested in
historical buildings and their preservation

r ’ Synthesized Text |

Unveiling the Secrets of Historical Buildi g Preservation: A Comprel Guide for Archit@

and Engineers

As an architect and construction engineer ... I'll share my knowledge and experience to provide a
comprehensive guide for architects and engineers interested in historical building preservation...

Assessing the Condition of Historical Buildings

The first step in any historical building preservation project is to assess the condition of the
structure ... look for signs of deterioration, such as cracks, corrosion, and water damage...

Preservation Techniques for Historical Buildings

Once you've assessed the condition of the building, it's time to develop a preservation plan. Here
are some essential techniques to consider:

1. Consolidation: This involves stabilizing the building's structure ...
2. Cleaning: ...

Historical building preservation is not without its challenges. Here are some common issues to
consider:

1. Balancing Preservation and Modernization: Finding a balance between ...
2. Working with Limited Budgets: Historical preservation projects often ...
< S

Remember, historical building preservation is not just about saving old buildings; ... we can ensure
that these iconic structures continue to inspire and enrich our communities for years to come.

Figure 14: Examples of knowledge-rich plain text synthesis with personas

COCO Lab

10




SE

ases: Game NPCs

\—

C NPC Prompt (Wow) )

World of Warcraft (WoW) is a massively multiplayer online role-playing game (MMORPG) developed by Blizzard Entertainment. It is set in the high-fantasy world of
Azeroth ... Below is a detailed overview of the game's worldview, story background, and some key characters and NPCs.

Azeroth is a world steeped in ancient history, powerful magic, and epic conflicts ... The main continents include:

Above is the introduction and background story of the game "World of Warcraft (WoW)".

Your task is to consider what NPC the following persona will become after they come to the world of WoW:

\

A nomadic photographer capturing the beauty of different
cities, inspired by the diary writer's poetic musings

A local restaurant owner who values the cultural heritage
of Fuzhou and wants to incorperate it into their business

St T

A retired war veteran who understands the
challenges and sacrifices of life

Synthesized Text \

Name: Lyraea Moonwhisper

Race: Night EIf

Class: Druid (Balance specialization)

Background: Lyraea was a nomadic photographer, capturing
the beauty of cities and landscapes. ... Drawn to the Night Elves'
ancient magic in Azeroth, she dedicated her life to preserving
nature and fighting against its desecration.

Interaction with Players: Lyraea can be found in Moonglade, ...
She offers quests to protect the land, restore ecosystems, or
uncover Night EIf magic secrets. Players may notice her pausing
to mentally capture the beauty around her. She may invite
players on walks, pointing out nature's details and sharing poetic

insights to inspire appreciation for Azeroth's beauty.

\—

( Synthesized Text \

Name: Mei Lin

Race: Pandaren

Class: Chef (neutral class, similar to a profession)

Background: Mei Lin was a renowned restaurant owner ...
Upon arriving in Azeroth, she was captivated by Stormwind's
vibrant atmosphere and saw an opportunity to share her culinary
expertise with the Alliance...

Interactions with Players: Mei Lin is a friendly and welcoming
NPC ... As players progress, Mei Lin may offer special dishes or
cooking challenges, rewarding unique items or reputation gains.
She participates in cultural events and festivals, such as the
Lunar Festival, where players can interact with her and other
NPCs to learn more about Azeroth's diverse traditions and

Name: Gorvoth Ironfist

Race: Dwarf

Class: Warrior

Background: Gorvoth is a retired war veteran ... He was a
renowned warrior in the dwarven clans, fighting against the Dark
Iron dwarves and the Burning Legion. After retiring, he settled in
Ironforge, serving as a mentor and advisor to young dwarven
warriors...

Interactions with Players:

Gorvoth can be found in the Warrior's Guild in Ironforge, ... As a
skilled blacksmith, he can craft powerful weapons and armor for
those who earn his respect. As players progress, Gorvoth
becomes a valuable ally and mentor, offering guidance and

customs.

support... )

Figure 15: NPC creation for the game “World of Warcraft” using personas in Persona Hub
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Nemotron — Personas - USA

6M personas across 1M records (6 persona fields & 16 contextual fields)

professional_persona
string

Mary Alberti is a
front-line food service
specialist whose
razor-sharp cash
handling, inventory
tracking, and POS mastery
combine with a
disciplined,
routine-driven work
ethic, enabling them to
calmly resolve
high-pressure customer
issues and hit
performance targets while
eyeing a promotion to
shift supervisor.

sports_persona
string

Mary Alberti fuels
their fitness
routine by
clocking 3-5 mile
runs around Lake
Mendota with the
Madison Runners
Club, roots for
the Wisconsin
Badgers basketball
team in the
winter, cheers the
Milwaukee Brewers
in summer, and
never misses a
Green Bay Packers
game on Sundays,
balancing
competitive spirit
with disciplined
consistency.

arts_persona
string

Mary Alberti finds
creative inspiration in
the lyrical storytelling
of John Prine, the
atmospheric indie folk
of Bon Iver, and the
classic cinematography
of Wes Anderson, often
attending local art
walks and museum
exhibits to unwind after
a shift.

travel_persona
string

Mary Alberti prefers
meticulously planned
weekend getaways
that blend quiet
lakeside relaxation
in Door County with
occasional culinary
adventures in Napa
Valley, while
dreaming of a future
overseas trip to
Kyoto, always
balancing travel
costs with the need
to save for a future
diner venture.

culinary_persona
string

Mary Alberti showcases
an intermediate culinary
talent by perfecting
Midwestern classics such
as cheddar-crusted
bratwurst, cheese-curd
laden poutine, and a
spiced apple crumble,
often incorporating
fresh tomatoes, heans,
and herbs from their
raised-bed garden while
both cooking at home and
hosting low-key dinnex
gatherings.

persona
string

Mary Alberti is a
routine-obsessed,
bullet-journal
aficionado who balances
disciplined work
ambition with a
competitive edge,
occasional craft-brew
indulgence, and a habit
of double-checking
every receipt for
hidden costs.

Contextual Fields

Age

Education Level
Marital Status
Occupation
City

COCO Lab
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Nemotron — Personas - USA

« ~936M tokens, including ~371M persona tokens

« 29k geographic areas (ZCTAs) and 15.2k cities across all 50 states +
Puerto Rico and Virgin Islands

* 970Kk unique full names

» 560+ professional occupations, all grounded in real-world
distributions

« Comprehensive coverage across demographic and personality trait
distributions
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“Human Behavior Simulator”

With Nemotron - Personas
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Collective/Social Behavior: Catastrophic Situation

Persona 1: Police Persona 2: Firefighter

Persona 3: CS Student Persona 4: Chef

KAIST COCOLlab 15



Collective/Social Behavior: Catastrophic Situation

What is the best policy that makes the
Persona 1: Police Persona 2: Firefighter maximum number of survivors?

Check the interaction of each persona

I RL What we need => “Ground Truth Label”

How?

Majority Vote?

Persona 3: CS Student Persona 4: Chef

Multi Agent RL?

Independent Variable: Persona number/type, situation
Dependent Variable: Number of Survivors
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Collective/Social Behavior: Spread of Subculture

Persona 1 Persona 2

Persona 3 Persona 4
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