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1. Introduction
• Low-resource collections suffer frommissing
or inconsistent metadata

• Gaps reduce discoverability, accessibility,
and long-term reuse

• Existing enrichment approaches are either
manual or automated

• Weproposeahybridworkflowfordissertation
metadata enrichment in HathiTrust Digital
Library (HTDL)

2. Data
• HTDLhouses 19.3M+digitized items (primarily
books); dissertations remainunderrepresented
due to mass digitization gaps: incomplete
metadata, uncorrected OCR, and collection
bias [1, 2]

• Collected 6,445 English dissertation records
from HTDL (1920–2011), with full text and
metadata

• 1,403 records excluded due to mislabeling,
bad OCR, or missing full-text

• Represented each record using 8 core
metadata fields

3. Metadata Enhancement Steps I–II

We enhanced the metadata manually, using
the Dublin Core metadata standard to rename
the corresponding HTDL field names, and
conducted multiple rounds of manual data
cleaningandnormalization, ensuring consistency,
accuracy, and usability.

4. Metadata Enrichment Step III

We enriched the metadata by adding 10 new
dissertation-specific descriptors for advisor,
committee chair, committeemember, department,
university, degree name, degree level, location,
keywords, and abstract that had not been
included in the original metadata.

Hybrid Metadata Enrichment Framework
Steps I–IV show the enrichment procedure applied to HTDL
dissertation metadata and correspond to Sections 3–5
I. Refine the existing metadata by correcting
errors, standardizing formats

II. Align data with established metadata
schemas or standards

III. Extend beyond basic refinement and add
new layers of information to metadata records
to enhance context and relevance

IV. Add meaning and contextual connections to
the document’s content

(a) Keyword Extraction (b) Abstract Generation

5. Semantic Enrichment Step IV

Following the manual process, we then used
an automated method to enrich the metadata
semantically by using KeyLLM [3] for keyword
extraction and PaperQA [5], a RAG-based LLM
agent for text summarization, to populate the
‘keywords’ and ‘abstracts’ metadata fields that
were not part of the original HTDL metadata
representation.

6. Conclusion
This study presents a hybrid workflow for
enriching low-resource dissertation metadata
inHathiTrustDigital Library (HTDL). By combining
manualmetadataenhancementwith LLM-based
semantic enrichment, the approach introduces
additional access points which may not have
been originally designed to accommodate other
types of content. This work can be adapted to
other digital library collections with incomplete
or inconsistent metadata.

Dataset Availability

The dataset introduced and analyzed in this
paper is available for download and reuse under
a CC BY-NC-SA 4.0 license in Zenodo. A citation
to the dataset is provided in the reference list,
as Lamba et al. [4].
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