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Intellectual subject indexing at ZBW
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Why automate subject indexing?

Circumstances at ZBW: —
L=
« over 100.000 new resources per year :

« ZBW indexes resources from economics
with ZBW's own STW thesaurus and is often the
first library to index a resource — little reuse of metadata from our library union

« new and diverse tasks for subject librarians — ZBW currently has
the capacity to intellectually index about 35.000 resources per year




AutoSE: transferring applied research into productive operations
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Data flows: interaction between productive systems
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Machine learning methods & framework

» from 2016 — applied research for the automation of subject indexing

resulting in a prototype for a rule-based fusion approach 1635540
- meanwhile in Helsinki ... a team at the National Library of Finland (NLF) _KIRiSTO
develops Annif* — an open source toolkit with the ambition to be easy to use a
 from 2019: ennif

« ZBW adopts Annif as a framework into which they plug several backends — including
one developed at ZBW — and accompanies this with mechanisms for experiments,
hyperparameter optimization, quality control, integration into metadata workflows, etc.

« ZBW is involved into the continued development of Annif, assists NLF in giving tutorials
and provides other institutions with advice on how to deploy it in practice



https://github.com/NatLibFi/Annif

% Milestone ,improved methods* (from 2019): \/

 former fusion approach was replaced: using Annif to combine state-of-the-art

algorithms incl. a custom backend developed at ZBW (stwfsa *) omikuij

In a so-called ensemble parabel bonsai
« complemented by a subsequent application of filters and rules fastText
« additional experiments with approaches from Deep Learning, "

notably transformer models (a la BERT & Co.)
» separate hyperparameter optimization (currently not provided by Annif)

N

 inhouse development of an automated quality control (,qualle®) //
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https://github.com/zbw/stwfsapy

\L Milestone ,use qualle in productive operations™: \/

<>  qualle: machine-learning-based
Econ . . ;
Biz- guality estimation at document
?B level based on confidence scores

and additional heuristics

/ yes

- ™
concept r1: 0.99 estimates:
conceptr2: 0.95 | precision 0.7 O no »

recall 0.3

 used productively from 2022

» perspectively: if qualle score
IS not satisfactory, forward to
a human subject indexer

\concept r6: 0.51 ) quality ok?

fallback operation

multi-label classification  quality estimation
with confidence scores at document level
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https://github.com/zbw/qualle

AutoSE software and hardware

Software for the productive service:
» Kubernetes cluster with 5 nodes (~ virtual machines) %
» solutions for monitoring (prometheus, grafana), erarang
deployment (helm), Continuous Integration (GitLab), etc. 9 H)E.E:l
NA

New hardware for model training / experiments — specs:
 CPUs: 4x Xeon 3.1GHz/18-core

* GPUs: 2x RTX 8000 NVIDIA I
* RAM: 2048 GB

e SSDs: ca. 10 TB, can be extended



3 Milestone ,implementing the AutoSE architecture™: \/
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\L Milestone ,communicating with
® the EconBiz database (Metamat)®: N
* we check the EconBiz database |

. . Message Learning Store
for new publications hourly and Controller
-
Key-Value
Store

apply our subject indexing directly B
« currently we filter for language ,english”
Suggestion
 currently we only use titles and Proxy

author keywords, if available (the use of
abstracts is planned for 2022; ToCs, ...)

Suggestion
« Jul-Dec 2021: ~102.300 metadata records Service > Request ‘\
added to Metamat via write access

Response
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Reviews — \‘ Milestone ,,getting quality improvement confirmed®: \/

Title: Improved calendar time approach for measuring long-run anomalies Collection: BRLR, fsta no-min2
Keywords: | long-run anomalies | standardized abnormal returns || test specification = power of test Document: 10011449859
Although a large number of recent studies employ the buy-and-hold abnormal return (BHAR) methodology and the Links: & h

calendar time portfolio approach to investigate the long-run anomalies, each of the methods is a subject to criticisms. In

) ) ) _ ) Navigation: < »
this paper. we show that a recently introduced calendar time methodology, known as Standardized Calendar Time
Abstract: Approach (SCTA). controls well for heteroscedasticity problem which occurs in calendar time methodology due to varying Actions: o
" portfolio compositions. In addition, we document that SCTA has higher power than the BHAR methodology and the
Fama-French three-factor model while detecting the long-run abnormal stock returns. Moreover, when investigating the Progress:  0/200
long-term performance of Canadian initial public offerings, we report that the market period (i.e. the hot and cold period
markets) does not have any significant impact on calendar time abnormal returns based on SCTA.
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Intellectual reviews show improvement in quality
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* Milestone ,enabling intellectual assessments within DA-3": \/
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Future plans — (some) next steps in pilot phase

«  Web-UlI with a demo, information and statistics
concerning AutoSE to increase transparency -

S
&

« automation of machine learning procedures (parameters, training, ...)

* abstracts and tables of content

« multi-lingual subject indexing (transformer models)

 finalize documentation of requirements of productive operations (!)



Future plans — (some) next steps beyond pilot phase

« extend architecture to integrate automated metadata extraction workflows

« working together closely with subject indexing experts is essential —
successively transform subject indexing practices
by reorganizing human-machine cooperation:
human in the loop

\

* integrate more semantic technologies




Summary & lessons learned

* We use open source software (for subject indexing: Annif*), L
and some of our projects can be found on GitHub** annif

« however, there is no shelf-ready open source subject indexing solution (yet) —
for the implementation and continous development of a suitable architecture,
various in-house expertise is needed and various roles have to be filled

 at least coordination, applied research, software architecture development,
and administration (ideally with more than one person each)

Leibniz-Informationszentrum . . . .
| Wirtschaft * https://github.com/NatLibFi/Annif
L lbl iz Int ormation Centre ) i . . BT page 18
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The costs of the digital transformation & why we need less projects

too often, ,let's do a project”

equals hope for a free lunch

(or rather, a lunch that only costs « abolishing project status
for the duration of the project) was crucial in order to

effect the transfer into

THERE N@ o a productive service

«wjj * will not work without

F Rﬂﬁ LUN@H o commitment (~ resources!)

from decision-makers




Thank you!

Discussion points:

* how can we stem the tide of short-lived projects and get institutions
to commit / to devote more permanent resources to this?

« committing = risk — how can we establish a culture that encourages
a certain risk-taking / a constructive reaction to failure?

« committing = expenses — how can we bundle and redistribute expertise?

Slides and publications about AutoSE see link at the bottom of this page:

https://www.zbw.eu/en/about-us/key-activities/automated-subject-indexing/
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