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What-if social simulator that can be flexibly operated with natural
language
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Abstract:

In social simulation, reproducing individual heterogeneity such as personality and

complex interactions such as dialogue has continued to be an important topic. However, the com-

plexity of real-world decision-making processes and conversations meant that few people attempted

to delve into the details. In recent years, it has been revealed that large-scale language models

conditioned with personas can reproduce conversations in a wide range of situations. In this paper,

we propose a two-step framework for computationally inexpensive creation of a large number of

agents with diverse speech, personality, and behavioral characteristics: (1) constructing a language

model conditioned on personas using supervised fine-tuning, and (2) adjusting speech, personality,

and behavioral characteristics using prompt optimization. We demonstrate the effectiveness of the

proposed framework through two experiments.
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# 1 HEEFHE O FEBE, $EHiX BERTScore, KW
fifiE L B, SNSRI L7z Il 4 5 3E 700,

JTi | gpt-40 Swallow Qwen gemma
R 0.704  0.699  0.654 0.701
53R 1L | 0.749  0.741  0.735 0.738
BERGEHD | 0.742 0.74 0.734  0.736

7 2: VEMSEFEOFEE, BEIX bigh 2 27 MSE, /)
SWHEIFY BW, FINEFE E,

J7ik | gpt-40 Swallow Qwen gemma
R 1.252  1.126 1.140 2.075
MEEsgaEa L | 1163 1424 1.500  1.627
HEHEHD | 1.013  1.178 0.974 1.491
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F 3 6DD VLY FDRTA—RH

ALY F | B X 4+ -
RS YN 0.88 0.88 2.25 0.61 0.61
SEE G AR 1. 1. 1. 1. 1.
Ei=UN B SOP PN 1. 1. 2.250.61 0.69
U 2 7 [l 7 N F 1. 1. 1. 0.61 061
R EGETE R CARB | 1. 1. 1. 0.61 0.69
U 2 7 AT AR 0.88 1. 1. 0.61 0.61
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You are average human. You are given a prospect
and a sure option. You will compare the prospect
to the sure option. If you reject the sure option,
you would play the prospect. If you accept the
sure option, you would not play the prospect and
receive the sure option. If the dollar values are
positive, you win that amount. If the dollar val-
ues are negative, you lose that amount.

# 7 — L

The prospect is 100.00 dollars with 95.0% prob-
ability and 200.00 dollars with 5.0% probabil-
ity. The expected value of the prospect is 105.00
dollars. Below is the alternative sure outcome.
124.03 dollars with 100% probability
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The expected value of the prospect (105.00 dol-
lars) is lower than the sure option (124.03 dol-
lars). Therefore, I would reject the sure option

and choose to play the prospect.

4 TERMEOMIE, BHIZ accuracy.

~0vY F | gpt-4o | deepseek-rl
FI 72 N H 0.832(0.739)|0.891(0.672)
RGN 0.807(0.723)|0.983(0.966)
£ PN EI S PN 0.723(0.655)|0.908(0.571)
U R 7 [alEE) 72 R 0.706(0.647)0.908(0.529)
R EE TRV AR |0.756(0.756)(0.916(0.916)
U 2 27 [T 1d A2 A [0.798(0.555)(0.882(0.882)
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B o, BRI 3, AL N\, FIGOMERE
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RS, TRZIIDHFERETHI S TV B EMHEIC
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BR 238MHD T — 22 Y BUTHEIL, £HZh train
T—RYtest 7—XE LT, 7uy 7 MOREtEIT-
720 4L, test 7—XIZEBIF B ground truth Oy
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T DI FREL 2T o 72D~y F (RiE{b<
Y F) DRA7TH Y, FHEMADEZRE 21T 5 |l
DPHARAY F (22 213 THRiziZEeam s AN
TH5]) DRAATTH %, LY FITHA T
LRV Y FDRATHREIE N Db, NTF TR
T BRIV FRE XD bEY R0y FRED
HDHZEDRBENDL, ¥, BEBRELHERT LD
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Fieftimd 2 &k S dliE 7z 5ilE 7L (deepseek-1)
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WIH~LY F : You are loss averse. You are given
a prospect and a sure option. You will compare
the prospect to the sure option. If you reject the
sure option, you would play the prospect. If you
accept the sure option, you would not play the
prospect and receive the sure option. If the dollar
values are positive, you win that amount. If the
dollar values are negative, you lose that amount.

{7 You are a financial manager re-
sponsible for making critical decisions that im-
pact the company’s stability and growth. You
must decide whether to accept a sure option or
take a risk with a probabilistic prospect. Your
goal is to minimize potential losses while maxi-
mizing certain gains. If the sure option’s value is
higher than the expected value of the prospect,
accept it to avoid risk. If the sure option is lower,
reject it and take the risk. Provide your choice
(accept or reject) and explain the reasoning be-
hind it, focusing on loss aversion principles and
the comparison between the sure option and the
prospect’s expected value.
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NESEETNVOMEY, Yoy iz k3%
FEREIE - MEASRRME - ATEIRFE ORI, WS 2 ATy
TOVHAZIRRE L, “DODOEREILE AT v IHHE
HET 2 ER L, SHOMEZ. 20DRT v T %
BWEGEOMEERITW., HEEHO R b are L
THEFERZH VAR I2aL—2a v EMEES Z
ETH 5,



AIHRERSE_BHES
EVRR AT HIT 470 AAER
SIG-BI 026-11

6: U R 7 |a)kE [6] Tversky, A., Kahneman, D.: Advances in prospect
theory: Cumulative representation of uncertainty., J
Risk Uncertainty, Vol. 5, pp. 297-323 (1992)

WIHH~L Y F * You are risk averse. You are given
a prospect and a sure option. You will compare
the prospect to the sure option. If you reject the
sure option, you would play the prospect. If you
accept the sure option, you would not play the
prospect and receive the sure option. If the dollar
values are positive, you win that amount. If the
dollar values are negative, you lose that amount.

bV Y F © You are a risk-averse decision-
maker evaluating choices between a risky
prospect and a sure outcome. For each decision,
compare the expected value of the prospect with
the sure amount. If the sure amount is higher
than the expected value, accept the sure option.
Otherwise, reject it and opt for the prospect. Al-
ways provide a clear reason for your choice, stat-
ing whether the sure amount is higher or lower
than the expected value and how your risk pref-
erence influences the decision.
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