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Abstract

Latency and e�ciency issues are often overlooked when evaluat-
ing IR models based on Pretrained Language Models (PLMs) in rea-
son of multiple hardware and software testing scenarios. Neverthe-
less, e�ciency is an important part of such systems and should not
be overlooked. In this paper, we focus on improving the e�ciency
of the SPLADE model since it has achieved state-of-the-art zero-shot
performance and competitive results on TREC collections. SPLADE
e�ciency can be controlled via a regularization factor, but solely con-
trolling this regularization has been shown to not be e�cient en

1 Introduction

Analysis of: An E�ciency Study for SPLADE Models. Research goal: How
does the inference throughput (queries per second) of RAG retrievers degrade
under adversarial perturbations in multi-hop vs. single-hop settings when
using �ne-tuned dense retrieval models (e.g., Contriever) vs. lexical sparse
models (e.g., SPLADE) on the MuSiQue dataset?.

2 Methodology

Multi-query arXiv search (4 parallel queries, Relevance-sorted). TF-IDF
cosine semantic veri�cation (bigrams, threshold=0.15). NIM nv-embedqa-
e5-v5 (dim=1024) for semantic indexing. Tribunal v2: 3-role parallel review
(SKEPTIC/VALIDATOR/SYNTHESIZER) with revision round if score <
6.5.

3 Results

13 papers retrieved. 5 claims extracted, 5 veri�ed. Tribunal: 7.8/10 �
APPROVE (revision_round=0). Policy: AUTO_APPROVE.
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4 Uncertainties

NIM free tier latency varies. TF-IDF veri�cation is a weak signal. arXiv
Relevance ranking is query-dependent. Tribunal consensus is LLM-based
and prompt-sensitive.

5 Extracted Claims

Claim Veri�ed Con�dence

SPLADE has achieved state-of-the-art zero-shot
performance and competitive results on TREC
collections.

✓ 0.28

SPLADE e�ciency can be controlled via a regu-
larization factor, but solely controlling this reg-
ularization has been sho

✓ 0.31

The proposed techniques include L1 regulariza-
tion for queries, a separation of document/query
encoders, a FLOPS-regulari

✓ 0.32

The proposed models achieve similar latency
(less than 4ms di�erence) as traditional BM25
under the same computing cons

✓ 0.26

The proposed models have similar performance
(less than 10% MRR@10 reduction) as the state-
of-the-art single-stage neura

✓ 0.34
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