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O Tencent Al Lab

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

Tao Ge; Xin Chan, Xiaoyang Wang, Dian Yu, Haitao Mi, Dong Yu
Tencent Al Lab Seattle
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th I various
erspectives witin a large language model (LLM) to create diverse synthetic data.
o fully exploit this methodology at scale, we introduce Persona Hub - a collection
of 1 bilon diverse personas auiomatically curaed from web data, These 1 bilion
personas (~13% o of world
ithin the LLM, thereby
Tacltating the creaton of derse syl\thehc data at scale for various scenarios. By
ghovcasing Persona Hub's use cases in synthesizing highiqualty mathematica and
(e, user prompts), knowledg ts, game
N o o) ol it We ot peAcea sy Eat syl\lhs\s
is versatile, scalable, flexible, and easy to use, potentially driving a paradigm shift in
synthetic data creation and applications in practice, which may have a profound impact
LM research and development.
DISCLAIMER: Persona Hub can bl
diverse inputs (.., use cases) from a wide oariety of real-world wsers. If this data is used as
o gy g LI Sochiin s i e S Mgh ok e LA
apabilities will
e Imdmg positon f e o ptorl LLMS (e . o aprosch alls & 75 LLM fo st
65% on MATH, matching the performance of gpt-4-vurbo-preview). This lech report is
o eaasrel perposes anly. 1 s cracit o oudd iose wnd pnsursstice nd oporsible
application. We discuss its broad impact and potential concerns in detail in Section 5

Create (data) with
{persona}

amoth problom

John, a moving company driver, needs to
deliver furniture to three locatidns. The
distances are: 50 miies 1o the first focation; 70
miles 10 the second location; 80 mies 10 the.
third location. John's truck gets 20 miles per
galion and has a 15-galion tank.

Will he need to refual during the trip?

Or. Smith, a chemist, is studying a reaction

where cos decomposes into

products Y and Z. The reaction follows first

order kinetics with a rate constant  of 05

min™

i th it concantaton of compound X is.
ng will it take for the

conceniration of X to decrease (o 0.25M?

a chemicol kinetics.
researcher

1,000,000,000 personas from Peisona Hub

A musician s studying an audio signal
composed of two sine waves. The audio
signal /(1) is given by:
NS /(5 = sin(2sc- 4401) + sin(2 - 660r)
a musicion interested Determine the period of this combined audio
inaudio processing signal (1),

I

o—o
o—A
A-@

a logical reasoning probiem

You are a moving company driver with a
truck that has limited space. You need to
load a large couch, a tall bookshell, and a.

st
upright, and the dining table must be the
last item loadt

How do you arrange the items in the truck?

You aro analyzing the spatial arangement of
molecuies in a roaction chamber: Thero are
three types: A, B, and C. Molecule A is
always adjacent to B, but never to C.

thAand C.

&)

promee [

auser prompt foanLLM

Could you provide step-by-step instructions
for safely moving a grand piano from a
third-fioor apartment to a ground-fioor
iccation?
Please inciude all necessary equipment
and best practices for navigating stairs,
ensuring both the piano and property
remain undamaged during the move.
Investigate the effoct of temperature on the
rate_constant of H.0, dacomposition with
activation
-n-qu (Ea) .nu pro-exponential factor (A)

it molecule C s surrounded by other
molecules, which ones must be present
around it?

You are setting up a surround sound system
with five speakers labeled A, B, C, D, and E.
To achieve the best spatial audio effect, you
need to place them equidistantly in a circular
arrangement.

if speaker A is direclly opposite speaker D,
who is directly opposite speaker B?

1
a:nﬂrwh
U e 208 | 1

F e e M

= T S T

[ Rudbwield 30

F L 2 = B T )

2 | HIS ekl I"iazaw Litkrtz ||.||

Wisual Quaidy Asaessmand

stk & U Castiction
+ Cormmnreanon amlars
+ Ly Lisaitiy FEberrg

Motlon Conalabancly

s Ol Flowr Biralysis
“WIFE Tracclory valdalian
+Erqaba Maton Hemeval

Provide an experimental procedure and
data_analysis method to extract these
parameters.

Can you brielly explain the differences
between various types of audio fiters, such
as lowpass, high-pass, band-pass, and
notch fifters? Addtionally, could you please
provide examples of how each type of audio
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