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Humans as Agents: Exploration - Exploitation Dilemma

Bai, Fiske, Griffiths, 2022; Fazio, Eiser, Shook, 2004; March, 1991; Sutton & Barto, 1998 2/10



LLMs as Agents: Exploration - Exploitation Dilemma
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No in-group identity, oppressive intent, memory limits, cognitive constraints
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Artificial and less well-known social groups: no bias in pretaining data
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Al Recruiter: @ & Y Q 7 ¢

Artificial and less well-know social groups: no bias in pretaining data
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Stratification Index (SI)

LLMs Generate Novel Biases from Adaptive Exploration

Stratification Index with 95% Confidence Intervals
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LLMs Generate Novel Biases from Adaptive Exploration

Stratification Index with 95% Confidence Intervals

More
--=-Human

f 175 1R Ra ndom
i ® LLM
|
: ~ 1.50 -
I N
0 x
i 3 1.25
' =

S

Novel Bias = 1.007

Y
: © 0.75 -
D N
|
|
. 0.50 -
|
|
I I oI EERER R R R T L T T EE T T T T T T T T T T P T T T TP P T P P PP PP PP PP PP P PP PP PP PFEPTPPPRPE
v 1 1 1 1 1 1

- N- % % ™ ™ QO Q o) o) N >
. C . C 2 2 ™ ™ o
LeSS AQ}\(/é AQ}\ Qjé <,;\q/(/é o)/\%@é Qé}(/é (\é} Q/(’ Q\ﬁoé <<\’b Q,(’ Q&' é Q&' Q/é’ Q/ % ?\
° TN A VR L SN L0 ot O O g S
) \3 Qo Qo %) %) \’l/ .\’V Q OQ
™ ™ $® $Q/ éQ/ b@ Q Q& ®Q/
<° < G O @ & & & ©
NN G C SN C

6/10



LLMs Generate Novel Biases from Adaptive Exploration

Stratification Index with 95% Confidence Intervals
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LLMs Generate Novel Biases from Adaptive Exploration

Stratification Index with 95% Confidence Intervals
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Bigger and Newer LLMs Generate More (not Less) Biases

Stratification Index (SI) with 95% Confidence Intervals
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Bigger and Newer LLMs Generate More (not Less) Biases

Stratification Index (SI) with 95% Confidence Intervals
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Bigger and Newer LLMs Generate More (not Less) Biases

Stratification Index (SI) with 95% Confidence Intervals
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Stratification Index (SI) with 95% Confidence Intervals

Bigger and Newer LLMs Generate More (not Less) Biases
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Most Interventions do not reduce bias, except explicitly incentivizing diversity

Changing the decision-making process:

Chain-of-thought Prompting
Increase Temperature



Most Interventions do not reduce bias, except explicitly incentivizing diversity

Changing the decision-making process:

Chain-of-thought Prompting
Increase Temperature

Modifying the task environment:

Realistic Context: Refugee Resettlement, Military Conscription
Lower Success Rates



Most Interventions do not reduce bias, except explicitly incentivizing diversity

Intervening the objective / goal:

Explicit incentivizing for diversity: For each novel search, LLM earns an extra bonus.



Most Interventions do not reduce bias, except explicitly incentivizing diversity

More
Stratification Index: Baseline vs Diversity Steer Variants
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LLM Agents Do Not Explore Enough
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LLM Agents Do Not Explore Enough
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