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What is ICL and Why it Matters

In-Context Learning (ICL) Definition:
• Parameter-efficient paradigm

Adapt to new tasks or generate task-specific outputs via a few 
in-context examples (ICEs) in prompts.

• No model fine-tuning required

ICL Advantages:
• Reducing deployment/iteration costs

Empowers few-shot rapid adaptation.

• No massive labeled data needed 
Excels in data-scarce, task-diverse, rapid prototyping scenarios.



Current Limitation

Mainstream ICL Retriever Training: 
• Point-wise Paradigm

Classify ICEs into "top-1 example" and "others" based on LLM scores.
• Critical Limitation

Training objective (classification) misaligns with inference (ranking-based retrieval).

Fig.1. ICL Task Pipeline



SeDPO Introduction

Motivation
• Learning inter-ICE preference rankings outperforms binary classification.
• Even without exact matching ICEs, retrieves useful examples for better LLM performance.

Method: Train retrievers via a ranking task.
• ICEs’s Partial Order by LLM’s correct answer generation probability;
• Train retrievers with proposed SeDPO loss.

Fig.2. SeDPO Framework



How to Learn Ranking?

• ICL Score 𝚽𝑳𝑳𝑴 : 
Given input x, K-shot ICE sets {𝑒𝑤} and {𝑒𝑙}.

𝚽𝑳𝑳𝑴 : The normalized log-likelihood of true 
label y after x + {𝑒}→ LLM. 

The partial order relationships of ICEs:

means {𝑒𝑤} is more optimal.

• Retriever Score 𝚽𝒓𝒆𝒕𝒓𝒊𝒆𝒗𝒂𝒍
𝚽𝒓𝒆𝒕𝒓𝒊𝒆𝒗𝒂𝒍: Similarity between input x and 
example 𝑒𝑘 given condition {𝑒𝑖}𝑖<𝑘.

Φ𝑟𝑒𝑡𝑟𝑖𝑒𝑣𝑎𝑙 = 𝑠𝑖𝑚 𝑒𝑘, 𝑥 {𝑒𝑖}𝑖<𝑘

𝛷𝐿𝐿𝑀 {𝑒𝑤}, 𝑥, 𝑦 > 𝛷𝐿𝐿𝑀({𝑒
𝑙}, 𝑥, 𝑦)

Fig.3. ICL Score

Fig.4. Retriever Score



How to Learn Ranking?

Use DPO algorithm to align the Φ𝐿𝐿𝑀 and Φ𝑟𝑒𝑡𝑟𝑖𝑒𝑣𝑎𝑙 to learn the preference ranking order 
between different ICEs. 

• Retriever as Policy Model

• DPO Loss Formula



Improving Ranking Learning

• Standard DPO Loss Problem in Practice

Expensive computation!



• Improved SeDPO Loss with Sequential Relaxation

• Sequential Relaxation 

Improving Ranking Learning

Fig.5. Sequential Retrieval

Fig.6. SeDPO Loss



Main Results

Demonstrating top-1 
performance across
9 NLP tasks.



Diversity of Retrieved Examples

Better trades off diversity with ICL 
utility and successfully retrieves 
diverse yet useful ICEs.



Transferability

Showing transferability 

on LLMs scales and 

shot number.
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