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Abstract

Abstract This paper critically examines model compression tech-
niques within the machine learning (ML) domain, emphasizing their
role in enhancing model efficiency for deployment in resource-constrained
environments, such as mobile devices, edge computing, and Internet of
Things (IoT) systems. By systematically exploring compression tech-
niques and lightweight design architectures, it is provided a compre-
hensive understanding of their operational contexts and effectiveness.
The synthesis of these strategies reveals a dynamic interplay between
model performance and computational demand, highlight

1 Introduction

Analysis of: A comprehensive review of model compression techniques in
machine learning. Research goal: What is the impact of data augmentation
techniques on LLM generalization across domains, as measured by F1 score
variance and exact match metrics?.

2 Methodology

Multi-query arXiv search (1 parallel queries, Relevance-sorted). TF-IDF
cosine semantic verification (bigrams, threshold=0.15). NIM nv-embedqa-
e5-vb (dim=1024) for semantic indexing. Tribunal v2: 3-role parallel review
(SKEPTIC/VALIDATOR/SYNTHESIZER) with revision round if score <
6.5.

3 Results

3 papers retrieved. 3 claims extracted, 3 verified. Tribunal: 7.2/10 — RE-
VISE (revision round=1). Policy: SOFT _APPROVE.



4 Uncertainties

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

5 Extracted Claims

Claim Verified Confidence

model compression techniques are essential v 0.32
for deployment in resource-constrained environ-

ments such as mobile devices, e

model compression techniques are required for v 0.31
ensuring ML models can be utilized across vari-

ous domains while maintainin

hybrid methods combining multiple compression v 0.17
techniques promise superior performance and ef-

ficiency
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