
Part 4: Challenges, 
Opportunities and Resources
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LLM-Rankers and LLM-Judge 
(autoraters): two sides of the same coin
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• LLM Rankers: assess the 
relevance of a doc to a q 
to score doc


• LLM Judge: assess the 
relevance of a doc to a q 
to label the doc for 
search evaluation


• Also in LLM Judge 
labelling can be 
pointwise, pairwise, 
listwiseLLM judges exhibiting significant bias  

towards LLM rankers



Challenges & Opportunities: Latency, 
Costs, Scalability & Deployability
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From Part 3: Rankers Efficiency at Inference

• Impractical latency 


• High infrastructure and 
inference costs

Reasoning further exacerbates latency, costs



Challenges & Opportunities: Latency, 
Costs, Scalability & Deployability
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Methods Efficiencies

Backbone Efficiencies

Matryoshka Representation Learning Speculative Decoding



Challenges & Opportunities: Evaluation of 
more complex retrieval & ranking tasks
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• Complex, reasoning intensive tasks; but current evaluation resources have limits:

• Very artificial user requests

• Noisy labels

• Lack of reference corpus for retrieval and ranking (BrowseComp)

BRIGHT BrowseComp



Challenges & Opportunities: 
Personalise retrieval and ranking

• LLMs prompt instructions offer the possibility to easily and explicitly 
integrate user preferences on how search works


• Limited datasets, no retrieval/ranking focus 
 
Salemi & Zamani, LaMP-QA: A Benchmark for Personalized Long-form 
Question Answering. arXiv preprint arXiv:2506.00137. 2025
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Challenges & Opportunities: 
robustness to attacks and biases
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LLMs encode many types of biases, 
which are hardly identified, controlled

Attacks are possible; effects not well 
understood yet, unclear how to 
identify
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Koopman&Zuccon  "Dr ChatGPT tell me what I 
want to hear: How different prompts impact health 
answer correctness." EMNLP 2023

Koopman&Zuccon  "Humans are 
more gullible than LLMs 
in believing common psychological 
myths.” arXiv 2025

Zhuang,, et al. "Document screenshot retrievers are 
vulnerable to pixel poisoning attacks." SIGIR 2025
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this is going to be expensive!

Challenges & Opportunities:  
LC-LLMs to rule it all



9

this is going to be expensive!

Challenges & Opportunities:  
LC-LLMs to rule it all



Challenges & Opportunities:  
LC-LLMs to rule it all
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this is going to be expensive! But…

Likely to improve 
further in future



Challenges & Opportunities:  
The Role of Reasoning

• Initial steps to do reasoning for ranking — but the contribution to effectiveness 
is still unclear


• Likely due to lack of adequate datasets to pick up these signals


• How to do reasoning for retrieval? 


• ReasonIR does not do architectural changes to integrate reasoning in DRs
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Where from here? Pointers to 
resources
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Where from here? Pointers to 
resources
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Tools for research on LLM-retrievers
• FlagEmbedding: The BGE series, RAG-Retrieval: The Stella-embedding series 

https://github.com/FlagOpen/FlagEmbedding


• Tevatron: LLM/VLLM retriever and reranker finetuning 
https://github.com/texttron/tevatron


• PyLate: ColBERT style mutli-vector retriever training and inference 
https://github.com/lightonai/pylate


• SentenceTransformer: Support Most open source embedding and rerank model for 
inference and training 
https://github.com/UKPLab/sentence-transformers


• Search-R1, Verl-Tool: RL with Search 
https://github.com/PeterGriffinJin/Search-R1
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Tools for research on LLM-rankers
• LLM-rankers: https://github.com/ielab/llm-rankers 


• Reference implementations of Zero-shot Pointwise, Listwise, Pairwise, Setwise, Rank-R1


• RankLLM: https://github.com/castorini/rank_llm


• Python toolkit for rerankers, with a focus on listwise reranking; includes reference 
implementations of BERT backbones methods


• LLM4Ranking: https://github.com/liuqi6777/llm4ranking 


• Similar to LLM-rankers: Reference implementations of LLM-rankers, supports open-
source or closed-source API-based LLMs, includes fine-tuning scripts
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It’s time for 
Questions / Comments?
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