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Outlines

- Background information: Australian Research Data Commons 

(ARDC) and the data catalogue - Research Data Australia (RDA)

- ANZSRC-FoR subject headings: The Australian and New Zealand 

Standard Research Classification - Fields of Research

- Project: Automatic classification/annotation of data records with 

ANZSRC-FoR subject headings - Approach & Result & Implication

2



Background information 

Australian Research Data Commons 

Data Catalogue: Research Data Australia
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Purpose
To provide Australian researchers with 

competitive advantage through data.

Mission
To accelerate research and innovation 

by driving excellence in the creation, 

analysis and retention of high‑quality 

data assets.
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ARDC Services
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Research Data Australia

● Discovery portal for data 
(services and grants)

● Multidisciplinary
● Metadata only
● Over 190K datasets
● 104 Australian contributors 

(organisations)
● https://researchdata.edu.au
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https://researchdata.edu.au


Research Data Australia - Schema and supporting services 

Schema: The Registry 
Interchange Format - 
Collections and 
Services (RIF-CS, ISO 
2146:2010) 
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ANZSRC-FoR subject headings: A background about the 

usage of subject headings in the data catalogue
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Subject metadata

● Benefit: Subject metadata is a powerful way of knowledge organisation and linkage of 
(distributed) resources for interoperability and discovery 

○ RDA scheme offers the description of subject metadata, an optional but not 
mandatory field.

○ RDA data provider guides suggest to use subject metadata from controlled 
vocabulary, and offer vocabulary services for either publishing or accessing 
vocabularies. 

● Cost: Manually labelling resources with subject metadata is not efficient and may 
introduce inconsistency and omission.
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Types of subject headings

ANZSRC-FoR: The Australian and New 

Zealand Standard Research 

Classification (ANZSRC, fields of 

research)

Library of Congress Subject 
Headings (lcsh)

Australian Pictorial Thesaurus (apt)

Global change master directory 
(GCMD) keywords

Thesaurus of Psychological Index 
Terms (psychit)
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ANZSRC-FoR: The Australian and New Zealand Standard Research 
Classification - Fields of Research

- ANZSRC ensures that R&D statistics collected are useful to governments, educational 

institutions, international organisations, scientific, professional or business 

organisations, business enterprises, community groups and private individuals in 

Australia and New Zealand.

- ANZSRC-FoR include major fields and related sub-fields of research and emerging 

areas of study investigated by businesses, universities, tertiary institutions, national 

research institutions and other organisations.
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ANZSRC-FoR: The Australian and New Zealand Standard Research 
Classification - Fields of Research) (2008 version)

12

157 terms coded 
with four digits

1238 terms 
coded with six 
digits

22 terms 
coded with 
two digits

1417 terms in 
three layers
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Subjects headings:
browse



Subject 
headings: 
advanced 
search and 
facet filter

Advanced search

Facet filter
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Subject headings:
dataset Record 
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Facet search



Motivation for annotating subject headings

About half of the 

catalogue records have 

an ANZSRC-FoR 

heading/code
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Project: Automatic classification/annotation of data 

records with the ANZSRC-FoR  top layer headings
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Machine learning for classifying/annotating subject metadata 

● Assign ANZSRC-FoR headings to unlabelled records automatically
○ Aim to improve search experience for both human and machine
○ Understand domain coverage of the catalogue 

● Train models, three components are essential for the training: 
○ Labels -  top layer 22 headings from the ANZSRC-FoR code
○ Data - (~78k) records with anzsrc-for code

■ Extract title & description from each metadata record
■ Split into two sets: training set, test set

○ Classifier - four supervised machine learning methods:
multinomial logistic regression (MLR),  multinomial naive bayes (MNB), 
K Nearest Neighbors (KNN), Support Vector Machine (SVM)

● Apply model(s)/best prediction to test set
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Result 

Four models: multinomial logistic regression (MLR),  multinomial naive bayes (MNB), 
K Nearest Neighbors (KNN), Support Vector Machine (SVM)
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Performance per heading/category

Most correlated unigrams:

04: Earth Science
15: Commerce, Management, Tourism 
and Services
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What we have learnt

● Large proportion of records from the catalogue don’t have a subject heading 

● Automatic classification/subject annotation works for some subject headings

● There are many options could be explored further - ML models, expand training 

data or train better feature representations with external resources, …

○ More human resource is required
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Discussion
● How can we effectively apply trained models due to performance variations among subject 

headings, lack of training data, and catalogue content changes over time

○ Seek large and rich resources outside of the catalogue for reliable pre-trained models

○ Set up a workflow that periodically trains and updates models

● How to interpret and evaluate machine annotated subject headings? How to use ML 

outputs? 

○ Should machine annotated subject headings be treated differently?

○ Collect user feedback for increasing training data and improve annotation accuracy

● Could some resources required for ML be shared among (data) catalogues and ML 

communities?

○ Training datasets, word associations, source codes or platforms, skills training …
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Questions?

Add your project name
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THANK YOU

Subscribe to the
ARDC CONNECT

newsletter

ardc.edu.au

contact@ardc.edu.au

+61 3 9902 0585

@ARDC_AU 

Australian-Research- Data-Commons
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