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Abstract

This report synthesises findings from 13 peer-reviewed papers ad-
dressing the following research question: Does increasing the semantic
diversity of synthetic tabular pretraining corpora improve the align-
ment of language models with structured data reasoning benchmarks
more effectively than increasing. 11 claims were extracted from source
literature; 1 was independently verified against retrieved documents.
An automated multi-reviewer quality assessment produced a score of
4.1/10. This report is a machine-generated literature synthesis and
does not constitute original research.

1 Introduction

This paper examines: Advancing Semantic Caching for LLMs with Domain-
Specific Embeddings and Synthetic Data. Research question: Does increas-
ing the semantic diversity of synthetic tabular pretraining corpora improve
the alignment of language models with structured data reasoning bench-
marks more effectively than increasing corpus volume?.

2 Methodology

Systematic literature search across multiple databases yielded 13 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 4.1/10.

3 Results

13 papers retrieved. 11 claims extracted; 1 independently verified. Quality
review score: 4.1/10.



4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce
errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative

information.

5 Extracted Claims

Claim

Verified Confidence

The experiments were conducted using an Ama-
zon EC2 G6e instance with 48 parallel processes,
384 GB of system RAM, and fo

The Quora dataset includes 323,491 training
samples and 53,486 evaluation samples.

The medical dataset consists of 2,438 training
samples and 610 evaluation samples.

The medical dataset requires distinguishing sub-
tle semantic variations in questions authored by
11 different medical pro

The Quora dataset includes a question pair la-
beled as 1 for semantic duplication: '"How can I
be a good geologist?’ and ’

The medical dataset includes a question pair la-
beled as 0 for not being duplicates: ’Can doxy-
cycline treat an ear infect

The fine-tuning process used the SBERT library
and employed the online contrastive loss func-
tion.

Hyperparameters used for fine-tuning in-
clude one training epoch, a learning rate of
6.5383156211679%\ times$10-5, a batch size o
Performance metrics measured include Preci-
sion, Recall, Fl-score, Average Precision (AP),
and Accuracy.

LangCache-Embed was compared against top-
performing embedding models from the MTEB,
including multilingual-e5-large-inst
Domain-specific fine-tuning yields state-of-the-
art performance.
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