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Multi-Agent Architectures

* Single Agent (Baseline) - One LLM agent making independent
decisions.

* Majority Voting — Aggregates multiple LLM agents’ outputs based on
majority consensus.

* Averaging — Computes the mean of LLM agent’s numerical outputs.
* Decentralized - LLM Agents iteratively refine responses until
consensus.

* Decentralized (Feedback) -LLM agents incorporate prior responses = A ——
Into iterations.

* Spoke & Wheel - Central “hub” LLM agent integrates independent

K(T) =

T = Number of total trials

T = Performance threshold

=
o
:

0.8

e
@
o
oo

o
o
)
o
o

0.6

—— Single Agent
Majority Voting

—— Averaging

—— Single Agent
Majority Voting
—— Averaging

—— Single Agent
Majority Voting
—— Averaging

e
s

e
IS
Reliability, K (T)

Reliability, k (T)
Reliability, k (T)

o
=

LLM agents' decisions.

 Spoke & Wheel (Feedback) - Central LLM agent’s feedback guides

future responses of multiple independent LLM agents
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(b) Demand > Resources
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(c) Demand < Resources

Key Takeaways

* Simplicity Outperforms Complexity — Majority Voting and
Decentralized methods provide higher reliability.

* Feedback Loops Can Hurt Reliability — Risk of error propagation in
iterative feedback mechanisms.

* Redundancy is Key - Independent decision-making prevents
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Figure 1: lllustration of different output aggregation strategies
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Figure 2: Reliability curves for evaluated task. Row 1: Resource allocation.
Row 2: Question Answering & Topic Classification, Row 3: Text Summarization

* Better aggregation strategies for tasks where simple voting isn’t
feasible.
* Advanced evaluation metrics to better assess reliability
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