ReTreever: Hierarchical Retrieval at Scale

Bridging Interpretability & Efficiency

Shubham Gupta::+ Zichao Li:»+  Tianyi Chen: @ Cem Subakan:+ Siva Reddy::» Perouz Taslakian:»: Valentina Zantedeschi::

1 ServiceNow Research 2 McGill University 3 Université Laval 4 Mila — Quebec Al Institute

UNIVERSITE

LAVAL

oth
&/

servicenow. McGill

Hierarchical retrieval that scales

Method: a tree learned for retrieval Results

Dense retrieval is fast but a black box. Hierarchical methods organize data into an inspectable structure. Learn a binary tree that organizes embeddings into semantic hierarchies, trained end-to-end for retrieval.

0 What hierarchy gives you Q But does not scale

LLM-bound
Prompts an LLM at every node of the hierarchy.

Data organization

Nodes of progressively finer semantic groupings,
preserving structure (document sections, entity

relationships). _
Slower than dense retrieval

Interpretability RAPTOR takes ~1.7 s/query on NQ.

Probe nodes to see what they contain and why they
lead to certain content (correct or incorrect).

Sarthi, et al ICLR 2024 — Raptor: Recursive abstractive processing for tree-organized retrieval
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Binary tree sorts left / right at each
node
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Leaf score distributions match

Path through tree = explanation
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faster than Raptor
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Flexible Search Options

Single-Index

Multi-Index Q
Search

Search ®

Q routes to its top-k leaves; only
those leaf indexes are searched
— the rest are skipped (orange =

Build one index over all docs at
a chosen level; Q scans the full
Index for the best match.
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RETREEVER builds and navigates the tree entirely on embeddings — no LLM calls. Every routing decision is auditable — the tree path explains how documents were grouped. searched).
Performance vs. latency ReTreever vs. Dense Encoder
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Single- or multi-index over any level Top accuracy at lowest latency Pure embedding navigation
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Interactive demo
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