
Manifold-Aware Distance Metrics and

Computational E�ciency in Dense Retrieval for

HotpotQA

Assignee Research

May 31, 2026

Abstract

This report synthesises �ndings from 15 peer-reviewed papers ad-
dressing the following research question: What is the computational ef-
�ciency trade-o� when using manifold-aware distance metrics in dense
retrieval systems for HotpotQA, and how does it compare to the ef-
�ciency of standard DPR baselines. Unlike previous studies on the
Metaverse based on Second Life, the current Metaverse is based on
the social value of Generation Z that online and o�ine selves are not
di�erent. With the technological development of deep learning-based
high-precision recognition models and. 10 claims were extracted from
source literature; 9 were independently veri�ed against retrieved doc-
uments. An automated multi-reviewer quality assessment produced a
score of 8.2/10. This report is a machine-generated literature synthesis
and does not constitute original research.

1 Introduction

This paper examines: A Metaverse: Taxonomy, Components, Applications,
and Open Challenges. Research question: What is the computational ef-
�ciency trade-o� when using manifold-aware distance metrics in dense re-
trieval systems for HotpotQA, and how does it compare to the e�ciency of
standard DPR baselines?.

2 Methodology

Systematic literature search across multiple databases yielded 15 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.2/10.
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3 Results

15 papers retrieved. 10 claims extracted; 9 independently veri�ed. Quality
review score: 8.2/10.

4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.
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5 Extracted Claims

Claim Veri�ed Con�dence

Previous studies on the Metaverse were based on
Second Life.

✓ 0.26

The current Metaverse is based on the social
value of Generation Z that online and o�ine
selves are not di�erent.

✓ 0.33

Technological development includes deep
learning-based high-precision recognition
models and natural generation models.

✓ 0.26

The current Metaverse includes factors ranging
from mobile-based always-on access to connec-
tivity with reality using vir

✓ 0.25

This paper divides the concepts and essential
techniques for realizing the Metaverse into three
components: hardware, so

✓ 0.31

This paper divides the approaches to the Meta-
verse into three categories: user interaction, im-
plementation, and applicat

✓ 0.17

The paper's analysis approach di�ers from pre-
vious marketing or hardware-only approaches.

× 0.11

The paper describes essential methods based
on three components and techniques applied to
Ready Player One, Roblox, and

✓ 0.23

Ready Player One, Roblox, and Facebook re-
search are categorized within the domains of
�lms, games, and studies respecti

✓ 0.18

The paper summarizes limitations and directions
for implementing the immersive Metaverse as so-
cial in�uences, constrain

✓ 0.30
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