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Data Quality

= We are moving towards a data driven world

= from healthcare to retail and finance, data is
collected, analyzed and used to make decisions.

= Data Science involves collecting, cleansing and
integrating data prior of analysis.

" The quality of data is critical and affects the
outcome of all data science related tasks.
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Library Data

= Any type of digital information that describes
resources or supports their discovery and is
produced or curated by libraries.

= Catalogues, bibliographies, vocabularies and
metadata elements.

= Diversity of metadata schemas, vocabularies.

" Huge volumes of data due to aggregation
services

= Europeana, Research Data, Research
Infrastructures.
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Library Linked Data o

= Library data published as Linked Data.

= LLD exploit the benefits of the Web standards:

= Uniform Resource Identifiers (URIs), which identify and
address resources;

= HTTP protocol for interlinking URIs so as users can discover
more resources;

= RDF for describing and organizing the resources;
= SPARQL to retrieve RDF data.
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Current situation

= Significant efforts
= W3C Library Linked Data Incubator Group
= National Library of Spain
= British Library
= Library of Congress, Bibliographic Framework
Initiative
* Library data models
= FRBR, FRBRoo, EDM, BIBFRAME

= Low level semantic interoperability
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Requirements

" Moving from Records to Entities, Properties
and Relationships.

" |Interlinking: improved capabilities for
discovering library and non-library
information resources from other trusted
sources.

" |nteroperability: common vocabularies and
harmonization with commonly accepted
conceptual models.
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Questions

* How effectively could MARC records to be
converted to instances of LLD models?

= Assessment of conversion process.

= Assessment of interoperability between the
LLD:

= Facilitate interlinking.
= Facilitate explore and navigation user tasks.
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An Experiment in 2016

" Linked Datasets published by
= Bibliotheque Nationale de France (BNF),
= British Library (BNB),
= Biblioteca National De Espana (BNE), and
= Deutsche Nationalbibliothek (DNB).

" The data follow in general the LOD standards.
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Transforming MARC records to LLD

" Missing information,
= Accuracy issues,
" |nconsistencies that generate

" matching issues in URIs and
= different RDF graph structures.
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Transforming MARCrecordsto LLD
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Transforming MARCrecordsto LLD

= |ow degree of interlinking (actual no LOD)
= among the sets with the most links

= fewer external links than the “top linkers”
worldwide

" jsolated sets, was quite high on a general level.
= Only viaf.org is shared by all sets.

= 8 targets are shared by more than two sets, from the
28 identified across the sets.

= 30f 1,141 unique property and class terms are used by
the 4 libraries (owl:sameAs, rdf:type, and
dct:language), 13 terms by 3 sets, and 34 by 2.
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Metadata Quality issues

Cataloguing practices.
Modeling and Cataloguing policies.

Limassol, Cyprus

Generate Interoperability issues and Interlinking

Issues.

Diversity of semantics between Library Data

Models: need for interoperability between
them.
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Metadata Quality

" Quality: compliance to standards.

" Metadata quality affects data discovery and
retrieval and other operations and workflows
that are metadata driven.

= such as data integration
= Data quality is determined in terms of a set of

specific criteria: completeness, validity,
consistency, timeliness, accuracy, etc.
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Metadata Quality Assessment

= Metadata quality is context dependent:

" a2 metadata record that is 30% complete (according
to its corresponding schema) might be of better
quality for a specific application and domain than
another record that is 70% complete.

= Multi-dimentionality:
= Domain: each schema fits to more than one domain.

= Application: the usage of a metadata schema is
based on different user needs and applications.

" The structure: the schema, the mandatory and
optional elements.
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Metadata Quality Assessment:

Framework
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Metadata Quality Assessment

Criteria: Completeness

" The percentage of completion of the elements of a
schema.

" Element groups (i=1,...,N): mandatory elements,
recommended elements, optional elements.

= Quanta (j=1,...,Q): (j,) completeness of the mandatory set
of elements, (j,) completeness of the 'recommended’
element set and (j;) completeness of optional elements.

" y(d, u, a) weighting function, depends on the context
classes domain (d), use (u) and application (a).

N
Sy o2 5 (d, u, a)comp(egi;)
S 3% vi(d, u, a)maz(comp(eg;))

COMP =
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Metadata Quality Assessment

Criteria: Accuracy

" How accurate is the information provided to

describe a certain element.

" An address is more accurate than a place label and less
accurate than a point (encoded in latitude/longitude).

= Different accuracy quanta may correspond to each
element group.

= A function of accuracy assigns values O or 1 to each
element group that belongs to a quantum

sy S5 aj(d, u,a)accu(egi;)
st o5y ay(dy u, a)ymaz(accu(egiy))

ACCU =
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Metadata Quality Assessment
Criteria: Consinstency

* The metadata values are consistent with the
acceptable types of the metadata elements
described by the metadata schema.

»" The elements of a schema are used in a consistent
manner across a metadata record.

" For example, in an academic repository if the contributor
element (dc:contributor) is only used to define the
committee of the reviewers of a thesis.

u I\/Ianual assessment.
M M 5 d
CONS _ k Zi:1 COnS(ei) _I_ l ZiZl 7,( ,U, CL)
S M max(cons(e;)) Yoo, max(8;(d, u,a))
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... and other contextual measures

= Appropriateness: whether the values provided are
appropriate for the targeted use.

= Auditability: Indicates whether the record can be
tracked back to its original form.

19
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... Application

Repositories per continent
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Completeness
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dc:date dc:language dc:contributor dc:rights

2011 English,Spanis 340: ICOM 4cc_by

Spring 2001 other Animal Sciences ? The Authors

1917-1976 and| EN. Digital Repository| Open

updated at the University of
Maryland

12-May 31/12/2100

1-May-12 This item s
probably protected
by Copyright
Legislation
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Data Quality in Europeana =

Data Quality Committee (DQC): to specify functional
requirements that define the purpose of the metadata
and guide data-quality evaluation.

Multilinguality is an inherent aspect of these
requirements.

" Language of the object: access to objects in preferred
language.

" Language of the metadata: retrieval of items and
determining their relevance.

If several language tags in different languages exist, the
multilingual value can be considered to be higher.

23
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Data Quality in Europeana =

= Completeness: The presence of fields with language
tags or the presence of the dc:language field.

= Consistency: With regard to multilinguality, it assesses
the variety of language values in the dc:language field.

= define a standard for language notations and normalize the
field in this regard.
Accessibility: the degree to which multilingual
information is present in the data.

= how easy or hard it is for users with different language
backgrounds to access information.

24
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23- 26 October 2018
Res u ts o

= Completeness

= Collection level: 904 out of 3548 collections have no value in
the dc:language field

= Record level: 58,03% of the records have a dc:language field.

= Consistency
= Total values in the Europeana dataset: 33,070,941

= Total values already normalized (ISO-639-1, 2 letter codes):
23,634,661

= Total values already normalized (ISO-639-3, three letter
codes): 4,831,534

25
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Interoperability &S

= Real example.

= Don Quijote de la Mancha

" multipart monograph
= published in a single volume,
= published as individual volumes too.
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Limas:

MAAAAAAAAAAAAAA

AAAAAA SARAAAAAAAAAAANA

Personal name/ Author

Uniform title

Title

The history of the mostrenowned Don Quixote of Mancha
[Texto impreso]: and his trusty squire Sancho Pancha [sic] /
now made Englishaccording to the humour of our modern
language and adorned with seueral copper plates by J.P.

Publisher/Date

London : printed by Thomas Hodgkin and sold by William
Whitwood ..., 1687

Physical description

SAAAAAAAAAA

Contents Partes primera y segunda

Titlenote Las iniciales J.P. corresponden al traductor, J. Philips, co-
mo consta en la dedicatoria

Added author Hodgkin, Thomas (s. XVII), imp.; Whitwood, William, ed.;

Phillips, John (1631-1706), tr.
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FRBR representation

frbr:Work frbr:Manifestation
“The history of the most renowned Don Quixote of
Mancha [Texto impreso] : and his trusty squire Sancho
is realized |through Pancha [sic] / now made English according ... by J.P.”
frbr:isProducerPersonOf= Hodgkin, Thomas
isembodied inf  frbr:isProducerPersonOf= William Whitwood

“Don Quixote de la Mancha”

frbr:Expression \l/ isexemplified by
“The history of the most frbr:item
renowned Don Quixote of http://bibliotecadigitalhispanica.bne.es:20/webclient/Delivery
Mancha” / eng by John Phillips Manager?pid=1211612&amp;custom_att_2=simple_viewer

28
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BIBFRAME representation

= Enable the transition of MARC21 data to the
web of data

bf:Instance

bf:title: The history of the most renowned

bf:Work Don Quixote of Mancha [Texto impreso] :
“The history of the most  bf:hasinstance  and his trusty squire Sancho Pancha [sic]
renowned Don Quixote > bf:extent: [16], 616, [3] p., [7] h. de lam.; Fol.
of Mancha” bf:contributor: Hodgkin, Thomas s. XVII

bf:contributor: Whitwood, William
bf:contributor: Phillips, John 1631-1706

29
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Interoperability: Explore

" To discover resources using the relationships
between them and thus place the resources in a

context.

= Content relationships

Equivalence
Derivations
Descriptive
Whole-part
Accompanying
Sequential

Shared characteristic
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PReR

23 - 26 October 2018

Complexity: Derivations in FRBR

Work to Work Expression to Expression Expression to Work
Summarization Abridgement Summarization
Adaptation Revision Adaptation
Transformation Translation Transformation
Imitation Arrangement (music) Imitation

Summarization

Adaptation

Transformation

Imitation

51
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Complexity: Derivations in BIBFRAME

= Derivative relationships are mostly evolved in translations,
adaptations, abridgements, dramatizations.

bf:relatedTo
bf:derivativeOf bf:hasDerivative

bf:originalVersion Bf:otherEdition bf:translationOf bf:originalVersionOf bf:translation

32
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Interoperability

" Would be possible to map all these
properties?
= From FRBR or LRM to BIBFRAME
" From BIBFRAME to FRBR and LRM

" Preserve Bibliographic families between
models.

| S 33
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Bibliographic Family

= ‘g set of related bibliographic works that are somehow
derived from a common progenitor’
(coined by Prof. Smiraglia)

= Works or Expressions within the same bibliographic family may
share the same intellectual content and be related to the
progenitor through different types of relationships
= Expresses how a Work (its ideas) is influenced by or
influences other works in time

34
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A bibliographic family in BIBFRAME

= Homer. lliad

bf:otherEdition

bf:Work bf:Work bf:Work < > bf:Audio
Iliad, French text Iliad, Latin text IIiac(iéErr;ggzZ)text Iliad, Sound recording
bf:translation bf:translation bf:Work

Iliad, English text bf:Work
y (Stanley Lombardo)
bf:Work Iliad, Braille
-\vor bf:Work

Iliad, English text . .

' - Iliad, English text bf:otherEdition

(Arthur Hall Esquire) (George Chapman)

35

database & mFgmabon systems group

ionian univers



Mapping Evaluation Methodology

Limassol, Cyprus

Evaluate the efficiency of mappings using Gold

Standard datasets

Two Gold Standard Datasets
= Gold FRBR
= Gold BIBFRAME

Mapping Gold FRBR to BIBFRAME (BIBF1
dataset)

Compare BIBF1 against Gold BIBFRAME

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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Records per family

= Cien anos de soledad (15 records)
= Crime and Punishment (29 records)
= Don Quijote (11 records)

= Faust (28 records)

= Jliad (25 records)

= Karamazov Brothers (21 records)
* Madame Bovary (32 records)

= Odyssey (20 records)

= The Scarlet letter (24 records)

= Tom Sawyer (31 records)

= Wuthering Heights (20 records)
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Total: 256 records
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Development of datasets: Quality Issues

= Homer. lliad

bf:otherEdition
bf:Work bf:Work bf:Work < > bf:Audio
; . . Iliad, English text . .
Iliad, French text Iliad, Latin text (abridged) Iliad, Sound recording
bf:translation bf:translation bf:Work
Iliad, English text bf:Work
y (Stanley Lombardo)

bf:Work bf-Work Iliad, Braille
Iliad, English text . .
' ; Iliad, English text bf:otherEdition
(Arthur Hall Esquire) (George Chapman)

X ... Some relationships are lost!

38
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Development of datasets: Quality Issues

= Converting MARC records to BF

= How effectively could MARC to BF conversion track down
Content Relationships and Bibliographic Families?

= Assessment of conversion process

bf:otherEdition
bf:Work f-Work L bf:Work < > bf:Audio
bf:transtation bf:t?ans%ticn § Tliad. Endlish text
Tliad, French text Tliad, Latin text Qe}\ 'a (ébr?gg'zd)ex Tliad, Sound recording
&
R
~Q
bf:Work
Iliad, English text bf:Work
y (Stanley Lombardo)
bf-Work bf-Work Iliad, Braille
:Wor :Wor
Iliad, English text Iliad, English text /\—/‘
(Arthur Hall Esquire) (George Chapman)

bf:otherEdition

39
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Mapping Results

= Core entities

Gold FRBR Gold BIBFRAME BIBF 1
Expressions | Manifestations | Works Instances Works Instances
229 257 230 257 229 257

40
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oSBR

= Relationships

FRBR BIBFRAME
Work=is reafized:

througl%- Xpression bf:Work
Vianifestation bf:instance
has a transiation bftranstation

has a revision

has an abridgement
has adaptation

bf:hasDerivative

has a :
transformation

has an imitation

41
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Mapping Results

= Relationships

= Mappings with high accuracy from FRBR to BF
= Core entities
" Translation

= NOT for other derivative relationships

Gold FRBR Gold BIBFRAME BIBF 1
Translation Li |
k n o wn | t era ) . ] . ; ) ) )
Source Translation Derivation Translation Derivation Translation Derivation
expression)
43 126 77 126 77 43 622

42
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Conclusions

" Mappings with high accuracy from FRBR to BF
= Core entities
" Translation
= NOT for other derivative relationships

= Mappings could be more accurate when
preprocess MARC records or post process
convertor results

43
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Outlook

= The creation of a testbed for:

* Hosting LLD datasets following different data
models.

= Algorithms for assessing the quality of legacy
(MARC) data.

= Algorithms for generating LLD.
= Algorithms for mapping LLD.

= Assessment of mapping quality: new metrics, new
processes.

44
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