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Case Study
The future of WAS

Cataloguing

Read the published paper here:

Using Al to create metadata for archived
websites In the Web Archives Singapore
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Case study 1: WAS Cataloguing

Background

 Archived collection of .sg websites
documenting Singaporean life, culture,
and history in the 21st century

e Covering individuals, associations,
businesses, cultural organizations,
events, news

Inclusion Criteria

. .sg websites and selected non .sg
websites with Singaporean ownership
or institutions

WEB
ARCHIVE
m” SINGAPORE

Web Archive Si
Web Archive Singapore is a collection of Singapore websites that showcases facets of Singapore

320,543

Website versions
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Case study 1: WAS Cataloguing

Highlights of websites archived
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Case study 1: WAS Cataloguing

Why is the Web Archive Singapore Collection a Good Candidate for Al/ML

Exploration?

It addresses a need:

o Number of WAS records increased
significantly from FY20, due to annual
whole domain crawl, while resources
remain limited

» Advantages:
o Content is born digital - no need to
spend money digitising

o Substantial amount of past data
available (90K websites)

o Many new websites similar to previous
examples (eg condominium launch
websites, employment agencies)

o Automated QC removes low-quality
websites from crawl

 But...

o Extremely large size of website files

o Data still located in an internal
government network

o Limited text in some websites (many
graphics)

o Variety of languages, though >90% are In
English

aILONLISY |
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Case study 1: WAS Cataloguing

Process WARC files & Reduce Data Size

 Parsed 112 WARC (Web ARChive) files to extract web » Cost of sending WARC files is not cost effective (>$11K

content for the tokens required)
o Processes HTML responses, extracting titles o As cataloguers primarily use “main” and

and text content “about” pages for cataloguing, develop similar
o Implements quality assurance checks to data optimisation heuristics (H)

filter out low-quality content 1. “About” page or the shortest URL by
o Deduplicates records based on URL length + website's URL.

normalization 2. Shortest URL by length + website's URL
o Uses multithreading for efficient processing 3. Above + Regular expression rules

of multiple files o Identifies most relevant content and reduces
o Outputs results as a pandas DataFrame for token count (<$9)

further analysis

Total Costs Comparison

12k

$11651.88

10k

Filename Title Text

8k

6k

Cost ($)

4k

AILDOIYLSIY | o

2k

£7.22 $8.83 $8.83
No Heuristic Heuristic 1 Heuristic 2 Heuristic 3

Method
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Case study 1: WAS Cataloguing

Approaches for the title and abstract scored automatically

« Generated results using 6 combinations of Ranked Aggregated Scores
heuristics and prompts (with and without
cataloguer rules) 20
18
Selection criteria 16
« Maximum median of BERTScore 14
o Semantic similarity between generated 17
and manually curated abstracts v
« Minimum median of Levenshteln s 10
o Character dissimilarity between generated A 8
and manually curated titles 6
« Minimum standard deviation A
» Selected Option 5 (H3 Without Rules) and 2 (H2 2 i
With Rules) 0 -
5 2 4 0 3 1 %
Approach n

RAnlb
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The Turing Test: Output evaluated by cataloguers

Objective
« Trained cataloguers manually evaluated
Turing test whether 3 versions of title and abstract were
B QUESTION TO RESPONDENTS m ANSWERS TO QUESTIONER Valid (Criteria liSted b@lOW):

 Version 1: Generated by gpt-40, H2 with rules
i SRS B » Version 2: Generated by gpt-40, H3 without rules
 Version 3: Written by human cataloguer

« Evaluation without knowledge of the source

Criteria

Content must:

Computer Human Human

respondent questioner respondent ° be releva nt tO the tOpIC

i + accurately represent the website

a3LONLSTY | 2

« not include subjective interpretations, biased
language, exaggerations, or misleading claims

RAnlb

I ) (s = v 0 [ = e ) 2 v ) (0 = e 0 O i (P 2 (| == s ) (=, = L= ) 2 2 e = 1 5 [



Case study 1: WAS Cataloguing

Test Results

Null Hypothesis (H,) : Cochran's Q Test

* There are no significant differences between human 90.74%
and Al-generated titles and abstracts.

: : 77.78% 78.710%
Alternative Hypothesis (H,) :

« At least one condition is different.

Result: W Pass
Fail
» p value (0.02) < 0.05
. : 2.22% 1.30%
» Reject the Null Hypothesis
9.26%
11
The titles and abstracts generated by GPT-40 do not =
have the same quality as those created by humans. Heuristic 2 Heuristic 5 Human 7
(With Rules) (Without Rules) fr::
O

RAnlb
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Case study 1: WAS Cataloguing

Issues in Generation and Evaluation

- Title/Abstract Generation Issues - Evaluation Issues
o Multi-lingual websites o Can't access the website
o gpt-40 may hallucinate and give results

: , o Subjective grading based on cataloguer
In multiple languages judgement

o Prompting for resu!ts Englishraoes o Biased language (Promotional Content)
not guarantee English results

o Accurate machine translation is not easy Q Hf‘:\llucmatmns .
to obtain o Different results on a different day

/ Source \ ( Target / '
The Denver sandwich was Goodlo FH‘%:HH 1i?[tl LPEU:’J hip» ( .'_N”"zt ‘ Issues Faced
created by the many Chinese ?"J iRy, PTHEURH S | -~ /f
chefs, and probably derived § 100 young g\-—,,«-
from egg foo voung.
__ g Target Y
Egg foo young( JEHd4) is a ChatGPT: . ?? 8" — W1 iRy B4 )\i?-.‘ w "'-".7“'_1-”73-‘?-‘3
Chinese dish originates in L/ VF Zh I Jif ifi ™ 3 ﬂl:‘{fl' =H i e rder v
\Guangdong, China / s AATRER T E R ... )
\‘\\:=:=:::::::::::::::::::::::::: .
R e 1 .
. R — - — 12
/ Source ( Target \ / ' i T - T~
_ P . , _ Website Accessibility Content Issues Language Translation
He starred opposite Jack Goodlo | flefE %A R A Few Good . | _ _ A
Nicholson in the legal drama Men 9 5 Jack Nicholson i | | < and Maintenance (Inaccuracies / Issues (FJ"'.)
\ Few Good Men ( TR 50 T — Issues Incompleteness / ;—UI
Note: Louns R Hallucinations) ~
A Few Good Men( %/ A 2¢ Target o " —
A7) is a 1992 American OhatGET - 54V JE B R —R) T : m Heuristic 2 m Heuristic 5 m Human(1) 8
\"’é'”’ i J {/EWTHERR (HEER) ;570 (With Rules)  (Without Rules)
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Case study 1: WAS Cataloguing

Singheritage Vocabulary

 Local taxonomy used for
navigational purposes

* 1148 labels
*8 levels
Imbalanced data

Labels

Art

Architeciure

Aris development

Architectural history

Contemporary
architecture

sSustainable
architecture

0 s P [ <5 = el (W R =R [ ) ) =)

food & beverage organisations
design

motor vehicles (industry)
media and advertising
personalities

events

health care products (industry)
banking and finance

labour and employment
building and construction

sports and recreation

logistics and transportation {(industry)

hospitality and tourism (industry)
public health

heritage and culture

retail

health and medicine (industry)
residential buildings

education

arts

politics and government

ict {infocommunication technology)
real estate

buildings

streets and places

online businesses

trade and industry

economy

business enterprises

organisations

Top 30 Full SingHeritage Labels

0 5000 10000 15000 20000 25000

Count

30000

35000

aanIsHy | 2
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Case study 1: WAS Cataloguing

Singheritage Assignment using GPT-4o0

o 1 st l. =YY, el Classification Report Heatmap o
arts - 0.32 0.42
communications - 0.053 0.095
[ 1 7 S u bj e Cts community and social services - 0.044 0.084
economy - 0.42 0.46
education - 0.28 | : | 0.43 S
* 6271 abstracts |
geography and travels - 0.043 : 0.073
« gpt-40 selects labels for nentage and culture iy Al =
weighted avg - 0.47 : ¢
e a C h a b St ra Ct h prec':r;sion recall f1-score
5 CO m pa re d agai nSt th e personalities - 0.19 0.36 0.25
politics and government - 0.41 0.18 0.25 - 0.4
m a n u a lly C u rate d d ataset religion and philosophy - 0.3 | 0.45
sports and recreation - 0.36 0.45 15
e streets and places - 0.16 0.27 X
P We I g h te d Ave rage transportation - 0.076 0.14 -0.2 Z
F1 SCO re — 56% micro avg - 0.36 %
macro avg - 0.22 S
weighted avg -[ﬁ - 0.47
prec:sion recall

| = Pl el =t
0 s P [ <5 = el (W R =R [ ) ) =) me3e= :



Case study 1: WAS Cataloguing

SingHeritage Assignment using Graph Neural Networks

Classification Report Heatmap

SingHeritage Weighted .
Hierarchy F1Score commarications - 036

community and social services - 0.34 0.43 0.38
Level o
education -
1 65%
events : 0.59
2 62 % geography and travels - 0.55 0.59 0.7
heritage and culture - 0.5 0.51 0.51
3 5 6 % history - 0.54
nature and environment - 0.46 .
. isations - 0.42 0.54 0.47 0.6
* More computational L — .
personalities g 0.6 :
reSO U rCeS (G P U S) politics and government
re q uire d to C I.aSS Ify religion and philosophy 8
sports and recreation - 16
d e e p e r leve lS streets and places ;
transportation - E
. J micro avg - o
- 0.4
* Higher accuracy Is not —_— 3
-,

guaranteed weighted avg -

precision recall fl-score
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Case study 1: WAS Cataloguing

Upfront Quality Assessment: Removing unusable websites.

* Not all websites can be catalogued. >50% of archived
websites cannot be opened or contain insufficient content
(filler info, error messages etc.)

 GI-GO. Al i1s dependent on the quality of input data. Poor
Inputs are more likely to elicit hallucinations or incorrect
responses.

« Pre-filtering can save cost and improve output quality

PROCESS

Machine learning
model* trained &
tuned on past

Archived websites

are scraped for
text

cataloguer data

Trained model
makes predictions

on text from
unseen websites

*Support vector classifier

Actual

CONFUSION MATRIX - LinearSVC / Binary™

1600

1400

1618 344

False positives
Machine says that “bad” records
can be catalogued.

. 1200
True negatives

Machine says that “bad” records
cannot be catalogued

CANNOT BE CATALOGUED

Still checked by cataloguers 1000

- 800

- 600

23 1710

G - 400
True positives

Machine says that “good” records
cannot be catalogued

False negatives (0.6%)
Machine says that “good”
records cannot be
catalogued.

CAN BE CATALOGUED

- 200

Aim to minimise this.

CANNOT BE CATALOGUED

Predicted

CAN BE CATALOGUED

**Results from test set

Anlb
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Case study 1: WAS Cataloguing

Upfront Quality Assessment: Removing unusable websites.

v

1848 records
(22%)
automatically
excluded

8387 records to There is still room to

catalogue* 6539 records (78%) improve performance!
to catalogue

(Likely of higher
quality)

a3LDNLSTY |

*Actual implementation on a batch of records
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What's next?

 The current results are promising, but not good enough yet

o 77-78% of generated Titles and Abstracts were valid, but
a substantial number still suffer from hallucinations and
biased language

o Subject Assignment needs more investigation and
synthetic data to train from.

- Models are updated at a rapid pace, but there is a need for
refinement

o Subsequent testing with another model, Google Gemini
1.5 Flash, without refined prompts resulted in only 50%
valid Titles and Abstracts.

o Choice of model and prompt engineering are necessary
for better performance.

- Alternatives include training a local model or using small
models (need $$$ and technical expertise)

o Automating the workflow iIs just as important as using
Al/ML, or there won't be savings

gl et I O == e 1 O [l (e 7= v O o= el O I 2 = O = == i ) O [ = (.

Without automation, Automated workflows

time savings are enhance speed
smaller significantly

!

Image generated by Al for illustration

QILDNLSTY |1
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Case Stud
SGCAT

v 2:

A custom GPT prototype cataloguing assistant that
can draft bibliographic records based on order &
selection information and internal cataloguing
practices to increase cataloguing efficiency

Developed by: Yogasvari, Mindy, Hui Ling, Munifah

ganlb



Case study 2: SGCAT

OVERVIEW

Why SGCAT?
PROBLEM: Cataloguing is highly manual,

effortful and time-consuming. THUS, WE AIM TO:
» Cataloguing is a highly manual activity . Automate routine aspects of
that takes substantial focused manhours. cataloguing to enable cataloguers to
: . focus on qualitative metadata
* Libraries need to catalogue books that are enhancement

new to library databases.
.. : « Improve the speed and efficiency of
 This involves going th rOugh stacks of new Cataloguing workflows
books individually to create valuable
metadata according to comprehensive
standards (e.g. MARC21, RDA) so that
resources can be discovered by our users.

dd10141S3d
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Case study 2: SGCAT

Joanna Maciejewska (MoSS is on preorder now!) A e
@AuthorJMac

O

You know what the biggest problem with pushing all-things-Al is? Wrong
direction.

| want Al to do my laundry and dishes so that | can do art and writing, not
for Al to do my art and writing so that | can do my laundry and dishes.

50 PM - Mar 29, 2024 - 3.2M Views

What is cataloguing’s “laundry”?
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What is cataloguing?

Typically, 2 components to cataloguing:

W
W

S

DESCRIPTIVE CATALOGUING

About characteristics of the physical item:

no is the author?

HOwW many pages?

nat is the title? Subtitle?

there an index?

4

The “Laundry”

Factual, not subjective: RN

“It Is what it is" #

Potential for automation with Al!

SUBJECT CATALOGUING

About the item’s content

W
W

nat is the book about?

nere would we shelve this item?

Based on cataloguer’s judgment
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SGCAT: A GPT-powered prototype quick cataloguing assistant

Broadclass SGCAT semi-automates descriptive cataloguing
Information
provider by Internal data
selectors which sources
may suggest
associated g pt%der G N
headings or Information ~ i’ -
classification ,'A!StBhN' Title, it
that we can get uthor,
O bli SGCAT
the GPT to SUb’“ShE{l"t' Scripted validation &
process \ eries, caition, Custom GPT editing in MarcEdit
accordi ng[y BrOadClaSS
Remarks, etc] l MARC record
For example, ’ ‘
TH Wwou ld ll ke ly N LB - ~N & MarcEditor: gpt1.mrk - O X
in d icate th at '['_h iS Cataloguu]g GOO gle O L b File Edit Fonts Reports Tools OCLC WorldCat Plug-ins  Automation Help What would you like to do? ~
is a thriller, for guidelines Books Ap| ~PEn HIDrary ‘ ["" 1@
which the genre \_ VAN o APl y LA = . aee-m
=LDR 01014nam a22001935a 4500 A
. . =00 0 e
Dteharf '12% Enhance & cross-validate with w0 ssmomsessznn
(fiction)” would external data sources e
. =100 1\SaSkiba, Richard,Seauthor. | | | | | |
be applied). Seeking out in particular, 264 \1SalPacsof pblcaton ot dntfed] SoAte Mght PubiShng Se2026.
| nfo rm atl on suc h as =300 \\$a1 volume ;$c24 cm.
3 bS t rac tS W h i h =336 \\SatextSbixtS2rdacontent
=337 \\SaunmediatedSbn$2rdamedia
=338 \\$avolumeS$bnc$2rdacarrier
Cata I‘Og uers can reVI eW =520 \\S:?r)\iirgookngrovidzzaarcomprehensive overview of sustainable agriculture practices and strategies aimed at improving land use, u
| 1] Stea d Of C raft| N g fro m iImplementing renewable energy and recycling systems, managing climate risks, developing workplace policies for sustainability, and applying
effective agribusiness management practices.
SC ratC h =650 \7$aAgricultural industries$xManagement $2fast
=650 \7$aSustainable agriculture$xManagement.$2fast
_ ol




SGCAT: A GPT-powered prototype quick cataloguing assistant
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Case study 2: SGCAT

Benefits: Improved efficiency

Al as a copilot to human cataloguers.

Shift in cataloguer’s role Automate the mundane to

focus on the fun

Creator ‘ Reviewer =
Cataloguers can focus more on qualitative

enhancements to enhance discovery:
« Subject cataloguing

Streamline bibliographic « Data disambiguation for accuracy
metadata creation P Entlty management
S « |dentify & capture entity-relationship
Cuts cataloguing time by nearly 3x information to represent the resource for

better discovery

dd10141S3d




Case study 2: SGCAT

What's next for SGCAT?
Future Explorations

Al is not perfect. Human participation is still required.

Resolving Issues In Expand scope to non-

fixed fields English material
Prompt engineering to instruct GPT on fixed Explore romanisation of non-Latin scripts.
fields. 1

For Chinese language titles, the title, author, and publisher information in Chinese should be captured in separate
MARC tag 880. In contrast, the Romanised title, author, and publisher information should be captured in the
corresponding regular MARC tags. MARC Tag 880 should be associated with its corresponding regular MARC Tags by
subfield 6 (linkage). An example is given below:

=100 1\$6880-01%$aMurong Xue Cun,$eauthor.

Reviewing our knowledge base/ documents =245 10$6880-02$aZhongguo, shao le yi wei yao /$cMurong Xue Cun.

. . =264 \1$6880-03%aBeijing :$hZhongguo he ping chu ban he,$¢2010.
to set up other formats like serials/AV. 190 1851000181 S Scauthoc

=880 10$6245-02/$1%aF [, 27 —KE /$CRASH.
=880 \1$6264-03/$1$ait R :SbPEFT Hihktt,$c2010.

Explore other formats

dd10141S3d
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Case study 1: WAS Cataloguing Case study 2: SGCAT

Overall SWOT Analysis
Good Bad
Strengths Weaknesses
- Faster, cheaper » Hallucinations and mistakes
Internal . Long term solution » Manual intervention needed
to identify/fix errors
« Garbage in, Garbage out
Opportunities Threats
. l « Performance improvements « Dependent on service
Xterna with finer model tuning providers 30
* Privacy and copyright issues P

RAnlb
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questions?



Your turn:
DISCUSSION

Al/automation and metadata

1. Small group discussions In
breakout rooms

2. Regroup to share your
learning points.

gnlb



DISCUSSION QUESTIONS

o

Joanna Maciejewska (MoSS is on preorder nowt!) (A oo
@Author)Mac

You know what the biggest problem with pushing all-things-Al is? Wrong
direction.

| want Al to do my laundry and dishes so that | can do art and writing, not
for Al to do my art and writing so that | can do my laundry and dishes.

750 PM - Mar 29, 2024 - 3.2M Views

1. In the library world, are there equivalents of "art and writing" and "laundry and
dishes"?

2. Have you started working on metadata projects with Al? How did you get started? Share
some of the services or tools that you found was useful?

3. Forthose who haven't started Al projects at your work, what are some areas that are of -
Interest to you? Share a theoretical Al project you think might be a good fit for your .
organisation. ‘é

4. What are some characteristics of the current state of Al/technology that limits their use . nlb

In library work?



Please share your feedback with LAS

dd10141S3d
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