
Is it possible to move beyond the limitations of a single 
prompt and instead use Prompt Groups to achieve 
better performance?

C-Evolve: Consensus-based Evolutionary Algorithm
Using a voting score to measure how well a prompt contributes when 
operating with others, rather than evaluating it in isolation

Experimental results
• Achieves the state-of-the-art performance across a wide range of tasks

• Outperforms the Single Prompt Evolution

C-Evolve: Consensus-based Evolution 
for Prompt Groups

Tiancheng Li, Yuhang Wang, Zhiyang Chen, Zijun Wang, Liyuan Ma, Guo-Jun Qi∗

• Voting Score
Evaluate the contribution of each prompt within groups, which is calculated by averaging the 
performance of all the groups in which it participates
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We did it! Our proposed method evolves a group of prompts that collectively achieve 
better performance after reaching consensus.
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Island A
Individual A.x

Evolver LLM

Refine prompts in individual A.x
using following information:

<Individual A.x>:
system prompt 1
system prompt 2
…
<EMA voting score>
0.5
<Feedback>
- <Question 1>
- <Answer of each individual>
- <Group consensus>
- <Groundtruth>
- <Evaluation outcome>

-<Question 2>
…

Your task is to utilize feedback 
information to refine the prompts
of <individual A.x>, ensuring that
the group consensus aligns with
the ground truth.

Evolve

<Individual A.y>:
system prompt 1:
To better finish this task,
Do not …
system prompt 2:
The subsequent step is to ...
…
<EMA voting score>
0.5
<Feedback>
In Question 1, <individual 
A.y> individually …
Form a group with 
individual….Finally
get consensus … The 
groundtruth is … 
In Question2,…

Evaluate metrics on Dmet

…

A.2

A.2

B.3

B.6

C.2

C.4

Score:0.6

Score:0.4

Get group feedback in Dfeed

In Question 1, <individual A.2> individually …
Cooperate with <individual B.3> and 
<individual C.2>, finally reach a consensus of …
In Question 2, … 

Update 𝒔𝒔𝚷𝚷,𝑬𝑬𝑬𝑬𝑬𝑬 and feedbacks when new candidate added
𝒔𝒔𝚷𝚷,𝑬𝑬𝑬𝑬𝑬𝑬 = 𝜶𝜶 · 𝒔𝒔𝚷𝚷,𝑬𝑬𝑬𝑬𝑬𝑬 + 𝟏𝟏 − 𝜶𝜶 · 𝒔𝒔𝚷𝚷,𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗

… …

A.2

Sample 𝒏𝒏𝒄𝒄 groups
across islands

A.2

A.2

A.3

B.3

B.6

B.5

C.2

C.4

C.2

…

All groups 
containing A.2

How does a consensus aggregator extract consensus?​

Question

Individual A.x
Answer 1

Individual B.y

Individual C.z

Consensus Aggregator

Refer to 3 solutions，
The final answer is …

Answer 2

Answer 3

Consensus Aggregator

Dmet

All information attached
to each individual

(Individual A.y as an example) 

Individual A.y

Island B Island C

𝑠𝑠𝐴𝐴.2,𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

Alpha-Evolve:

---
---

Step 0

F1: 0.58

A single long prompt 
≠ better result! 

C-Evolve:

---

--- ---

---
---
---
---

---
---
---
---
---
---F1: 0.67

---
---
---
---
---

F1: 0.69 F1: 0.69

F1: 0.58

F1: 0.58 F1: 0.58

F1: 0.72

• EMA Voting Score
Encourage the selection and reproduction of individuals more likely to form a high-performing 
group, while eliminating under-performing ones.

• Helps on Hard Problems

Step 50
Step 100 Step 150

---
---

---
---

---
---

F1: 0.67

F1: 0.66 F1: 0.69

Majority Voting
After evolve
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