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Science dynamics and AI

In the evolution of the sciences we find growth and 
increasing differentiation.

Leaving us with the problem to review, evaluate 
and select.

Precondition to any creating of (new) knowledge (in 
individual brains or for larger parts of academia) is 
to find and understand. 

Machines (latest AI) have fostered growth, can they 
also support the knowledge production process? 
This is a question of Information Retrieval.
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Why Chatting with Papers? Background & Motivation

Problem

● Navigating large document collections is time-consuming
● Traditional search is keyword-based & lacks semantic depth 

Two extremes 

● LLMs = “Asking an expert” → flexible, but prone to hallucinations
● Knowledge Graphs or KOS = “Asking a librarian” → precise, but rigid

Goal: Combine both worlds: 

● Flexible natural language querying + structured semantic context
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Key Idea: A Hybrid AI Workflow

What is GhostWriter?

● A local chatbot that enables semantic interaction with paper collections
● Based on LLMs + Knowledge Graphs (semantic artifacts)

Key Features

● Natural language interface
● Iterative query refinement
● Contextual document retrieval
● Supports multilinguality

Goal: Help users iteratively query and explore paper collections
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Related Work & Positioning

Search paper with semantic queries, 
Result Summarization and exploration

Ai2 PaperFinder from allenai.org 
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Chatting with papers

Elicit: the AI Research Assistant
https://support.elicit.com/en/articles/14
67969 

http://allenai.org
https://support.elicit.com/en/articles/1467969
https://support.elicit.com/en/articles/1467969


Related Work & Positioning
Retrieval-Augmented Generation (RAG) 

Lewis, Patrick, et al. "Retrieval-augmented generation for knowledge-intensive nlp tasks." Advances in neural information processing systems 33 (2020): 9459-9474.
Gao, Yunfan, et al. "Retrieval-augmented generation for large language models: A survey." arXiv preprint arXiv:2312.10997 2.1 (2023).

How do you evaluate 
Sam Altman

Chunk 1: Sam Altman 
returns to OpenAI as CEO 
…
Chunk 2: Sam Altman to 
return as CEO of OpenAI 
board to undergo 
reconstructing

Storing documents with vector 
database

Retrieval with semantic similarity 

Generating answers with LLM in 
human language

7



Use Case: Method Data Analysis (mda) Journal

● Applied to 100 articles from 
methods, data, analyses 
(GESIS journal)

● Setup
○ Full-text PDFs processed 

with EverythingData
○ Live querying via 

GhostWriter interface
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● Enhanced Retrieval Augmented 
Generation (RAG) 

● Further augmented for matching targets
● Terms: extracted by NER enhanced by 

EverythingData & Wikidata
● User-interface: Ghostwriter

System Architecture: EverythingData + GhostWriter
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Demo Walkthrough
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Demo is work in progress!



Demo Walkthrough
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Demo Walkthrough
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what is relationship between interviewer 
experience and interview duration?

Demo Walkthrough (1)
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what is relationship between interviewer 
experience and interview duration?

Experienced (survey-) interviewer has shorter 
interview duration
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what is relationship between interviewer 
experience and interview duration?

Experienced (survey-) interviewer has shorter 
interview duration
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why is research on young people 
political participation necessary?

Demo Walkthrough (2)
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To know about the differences and similarities of 
the structure, levels and developments of young 
and adult people’s political participation

why is research on young people 
political participation necessary?
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To know about the differences and similarities of 
the structure, levels and developments of young 
and adult people’s political participation

why is research on young people 
political participation necessary?



Strengths: Why This Approach Works

Combines Strengths of LLMs + KGs

● Natural language flexibility (LLMs)
● Structured, contextual enrichment (Knowledge Graphs)

Grounded, Transparent Answers

● Reduces hallucinations via local document grounding
● Includes source references and confidence scores

Multilingual Ready

● Uses multilingual KOS like Wikidata

Local, Adaptable Workflow

● Works on any document collection: PDFs, websites, Dataverse datasets
● Transparent, open-source tooling (EverythingData, GhostWriter) 19



Challenges & Limitations

Ranking Issues

● Relevance ranking may favor local terms over document-level meaning

Loss of Nuance

● Domain-specific meanings can be lost in paraphrasing

Preconditions

● High-quality metadata & full text
● Access to KOS services
● API interoperability
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Outlook & Broader Applications

● Our method can be easily implemented for museums, libraries, archives and 
other cultural heritage institutions with their local collections

● We could optimize the ranking theory in document-level (information from 
same document aggregate together) to improve logical consistency 

● We could also introduce multiple meta-data to enhance the matching and 
answer
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Takeaways 

● GhostWriter is a prototype enabling researchers to “chat” with scholarly 
documents

● Blends the flexibility of LLMs with structure and traceability of KGs
● Supports Open Science and reproducibility
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Thank you for your attention

Contact

Dr. Philipp Mayr, philipp.mayr@gesis.org

Preprint: https://arxiv.org/abs/2505.11633

Demo: https://gesis.now.museum/ 

Credit: Slava Tykhonov developed the system. Frequent updates!
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