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Generative AI : General-purpose technology

Generative AI
modelPrompt Output

Prompts in natural language Low barrier to entry for domain researchers
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Goals of the study

• Appropriateness
• Accuracy and consistency
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Use cases

• Seedlists (Botanical Gardens)

• Health Technology Assessment (HTA) documents 
(Pharmaceutical Sciences)

• Kickstarter (Economic Geography)
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Use case: Seedlists

Göttingen, Germany, 1841 Göttingen, Germany, 1970Bordeaux, France, 1921
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Seedlists

Vienna, Austria, 2020 Sofia, Bulgaria, 2020 Linz, Austria, 2020
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Seedlists

Research Engineering task

• Extract plant species names 
from seedlists

Scientific goal of the project

• Create database

• Analysis:
• Curational policies 
• Effects of climate change
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Prompt
You are an expert botanist with deep knowledge of Latin names in binomial nomenclature of plant species.

You have knowledge of plant family names, subspecies, varieties and forms. 

The species name in binomial nomenclature consists of two parts: the genus name starting with a capital letter, followed by the epithet 
name which normally starts with a small letter. 

This is often followed by a subspecies name (starting with "subsp. " or "ssp. "), or variety name (starting with "var."), or form (starting with 
"f.") and the author name(s). Sometimes this is followed by a synonym (starting with a syn.).

Some species names are also followed by a cultivar name (almost always within single quotation marks or with the abbreviation "CV" if 
the cultivar has no formal name. 

The author name is often simply "L.", for "Linnaeus". For other authors it is often an abbreviation describing the author name.

Thus the species name consists of the genus, epithet, subspecies name (if present), variety name (if present), form name (if present), 
cultivar name (if present), author name(s) (if present) and synonym (if present).                                            

You are given the text from a page from a seedlist of plants from a botanical garden. 

Determine if there are any Latin names of plant species present in this text. 

Find each and every plant species entry present in the text.

Do not skip or miss any entry. 

If any plant species names are present in this text, find, for each plant species present in the text, the species name in Latin, consisting of 
the genus, epithet, subspecies name (if present), variety name (if present), form name (if present), cultivar name (if present), author 
name(s) (if present), and synonym (if present).  

Return the result for each plant species in valid JSON object format, with the single key "species".

Provide the complete results as a list of valid JSON objects.

If there is no information about plant species on this page, print an empty list, like this: []

Print only the complete list of valid JSON objects, and no other code, text, or explanation.

Set 
AI persona

Provide 
background
information

Describe
task 

Specify
output format
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Temperature parameter
0 2

Less random
More consistent
Less creative

More random
Less consistent
More creative

Temperature = 0 : Maximises both accuracy and consistency 
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Seedlists: Results 

42 species 28 species 23 species 32 species

• All species names were extracted, and were extracted correctly
• This was consistent over 3 runs
• Even OCR errors in the scanned seedlist were corrected!
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Use case: Health Technology Assessment (HTA) 
documents
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HTA documents: Attributes to extract

• Generic name of drug
• Brand name of drug
• Medical indication
• Relative effectiveness
• Cost effectiveness
• …
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HTA documents

Research Engineering task

• Extract certain data points of 
interest from HTA documents

Scientific goal of the project

• Create Open Science database 
that can be used by other 
researchers, policymakers, 
etc.
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HTA documents: Results

• HTA documents about one drug-indication combination, in English, Dutch, 
French. 

• 14 data points to be extracted.

All languages:
11 accurate and consistent
over all 3 runs

Dutch: 2 semantically accurate
but lexically different,
over 3 runs 

French: 1 consistent
over 3 runs, but inaccurate



Use case : Kickstarter
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Kickstarter: NAICS codes

Industry code

Number of 4-digit industry codes: 311
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Kickstarter

Research Engineering task

• Assign a NAICS code to every 
Kickstarter project

Scientific goal of the project

• Assess whether crowdfunding 
fosters innovation and 
economic development
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Kickstarter: Results

• Sample of 540 representative projects, 
assigned to six human raters in a staggered 
manner, such that each project is rated by 
exactly 2 raters

• Highest fraction of industry 
codes that matched between:
• Generative AI and a (single) 

human rater: 53%
• Two human raters: 60%

              
• Performance of generative AI 

broadly comparable to that of 
a human rater
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Insights derived
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When is generative AI an appropriate tool?

• Amount of data to be processed is large
• No simple, rule-based method is available
• Results are of sufficiently high quality for the research purpose

• Good tool for tasks that are easy for a human to perform, but 
difficult for a computer 

                           Heterogeneous, unstructured data
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Maximising accuracy and consistency

• Temperature: 
• Set to 0 to maximise accuracy and consistency

• Prompt: 
• Well-posed, unambiguous, clear

• Prompt engineering: Iterate over many different versions of the prompt, with a 
representative input dataset 

• Prompt should be general as well as specific:
• General wrt data
• Specific wrt AI’s actions
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Maximising accuracy and consistency

• User needs to have: 
• Good understanding of the subject matter (domain knowedge)
• High degree of familiarity with the data

• Data needs to be:
• Able to be divided into chunks, so that the input and output satisfy context 

length constraints

• Generative AI model:
•  Must have had similar domain data to train on
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Thank you!
Questions?

m.mitra@uu.nl

IEEE International Conference on eScience 2024 paper:
https://ieeexplore.ieee.org/document/10678704

GitHub repository for data, prompts, code:
 https://github.com/UtrechtUniversity/generative-ai
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Prompt 
engineering
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Prompt 
engineering
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Prompt 
engineering

27



Prompt 
engineering
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Prompt 
engineering
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Prompt 
engineering

OCR error correction
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Seedlists: OCR error correction
Original typewritten text Extracted OCR Claude 3 Opus output
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