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1. FRBRIZATION AT WORK LEVEL

WORK-LEVEL FRBRIZATION PROCEDURE

The FRBRization procedures for identifying and
grouping works for our project are based on the
OCLC FRBR work-set algorithm (Hickey &
Toves, 2005).

The original source of the algorithm is:

o Hickey, T. B., & Toves, J. (2005). FRBR Work-Set
Algorithm. Available at:

http://www.oclc.org/research/software/frbr/default.htm

Based on several rounds of evaluations, the KSU
FRBR team has added to and refined some of the
algorithm’s steps.




THE COLLECTION

For this experiment, the collection used was
extracted from WorldCat for LoC records at the
end of December 2007.

This collection includes:
13,624,251 bibliographic records
7,283,635 authority records

OVERALL IMPLEMENTATION PROCEDURES

The OCLC work-set algorithm essentially covers two major processes:
Processing Authority Records

| Step One |
|Extract author, uniform title, and authorfitie inf ion from y records
[
Step Two
Create Authority Indexes
- Link variant forms to the established form for the same headi

| Three types of indexes will be formed:

!

I = 1
Type T Index | AT Index
Uniform Title Index| | Author/Title Index

[ I
Type A Index
e |

Processing Bibliographic Records and Creating Work-sets

Step One
Extract author and title i ion from each bibli ic record for its BibKey

‘ Step Two ‘

Map BibKey parts and/or BibKey to authority indexes.
-The BibKey parts involved in this mapping step include author as main entry

\
Step Three
Construct BibKey
-There will be one BibKey for each bibliographic record
-Depending on the bib record, the BibKey will follow one of four patterns

Step Four
Group BibKeys into Worksets
- Bib records with the same BibKey are grouped together in the same workset
- Each bib record belongs to only one workset




THE BIBKEY PATTERNS

There are four basic BibKey Patterns:

Pattern 1: <author>/<title>
Pattern 2: <uniform title>
Pattern 3: <title>/<name(s)>
Pattern 4: <title>/<control number>

THE LOC COLLECTION:
BIBLIOGRAPHIC RECORDS BY PATTERN
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Work-set Algorithm paper, shown below.
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Pattern BibKey Count Percent
Pattern 1 10,271,186 75.39%
Pattern 2 310,259 2.28%
Pattern 3 2,450,668 17.99%
Pattern 4 592,138 4.35%
Total 13,624,251 100.00%

Pattern BibKey Count Percent
Pattern 1 41,654,567 75.97%
Pattern 2 736,020 1.34%
Pattern 3 9,513,007 17.35%
Pattern 4 2,927,095 5.34%

Total 54,830,689 100.00%




LOC WORK-SETS BY PATTERN

Overall Single-record workset

Pattern Percent

Count Percent Percent of total

Count within pattern | worksets
Pattern 1 8,477,369 73.21% 7,424,329 87.58% 64.12%
Pattern 2 242,713 2.10% 221,975 91.46% 1.92%
Pattern 3 2,267,440 19.58% 2,125,564 93.74% 18.36%
Pattern 4 592,138 5.11% 592,138 100.00% | __5.11%
Total 11,579,660 100.00% 10,364,006 naf  89.50%

2. FRBRIZATION BEYOND WORK LEVEL




WORK-SET SAMPLE FOR FURTHER
FRBRIZATION

oFrom the multiple-record work-sets, we
selected those that contained at least 10
records to explore FRBRization at the
expression and manifestation levels

oSample size:

012,579 work-sets (1% of the multiple-record work-
sets)

0 273,866 records (2% of the entire LoC collection bib
records)

PREVIOUS WORK AND BASIS

Mapping and importance ratings of attributes and
MARC fields on user tasks:

Functional Analysis of the MARC 21 Bibliographic and Holdings
Formats by Network Development and MARC Standards Office,
Library of Congress

IFLA FRBR Report, Tables 6.1-6.4

KSU FRBR project evaluation based on cataloging standards &
practice

MARUC records analysis
FRBR work-set analysis




BACKGROUND PROCESS FOR ALGORITHM
DEVELOPMENT

Mapping FRBR attributes to MARC codes

Mapping User Tasks to Attributes & Relationships & MARC codes

Analysis is based on FRBR User Tasks (e.g. the LoC “search”
was mapped to FRBR “find”)

Evaluation of the importance of each attribute/MARC mapping in
finding, identifying or selecting Group 1 entities with a focus on
Expression & Manifestation
Evaluation & rating scale based on:
o FRBR evaluation of Attributes & Relationships — primary
rating
o LoC analysis of MARC fields, mapping to FRBR attributes
& relationships and value of importance — secondary rating

o KSU FRBR project evaluation based on standards &
practice

2.1. FRBRIZATION AT EXPRESSION LEVEL




EXPRESSION LEVEL FRBRIZATION —
ATTRIBUTES (1)

EA1: Form of expression

Defined based on the values in Leader/06 and Leader/07:
Book
Collection
Continually updated resource
Electronic resource
Kit
Manuscript
Map
Mixed materials
Music score
Musical sound recording
Nonmusical sound recording
Object
Serial
Visual material

EXPRESSION LEVEL FRBRIZATION —
ATTRIBUTES (2)

EA2: Language of expression
008/35-37 for language code
041 $a for language code
= Form a language array

EA3: Music — Arranged statement for music
130 $o
240 $o

If data contains “arr

»

arranged” or “arrangement”, the attribute value is “Arranged”

EA4: Music — Type of score

For music scores, find type of score in 008/20 in coded data:

a - Full score h - Chorus score

b - Full score, miniature or study size i - Condensed score

¢ - Accompaniment reduced for keyboard j - Performer-conductor part
d - Voice score m - Multiple score formats
e - Condensed score or piano-conductor score n - Not applicable

g - Close score u - Unknown




EXPRESSION LEVEL FRBRIZATION —

ATTRIBUTES (3)

o EA5: Serials - Extended
frequency of issue

For serials, extract frequency
from 008/18, and 008/19

o EAG: Cartographic —
Scale

For maps, extract data in 034

$b

o EA7: Cartographic -
Projection

For maps, use 255 $b for display
description, not for grouping.

15 - Frequency
#- No determinable frequency
a- Annual
b - Bimonthly
¢~ Semiweekly
d- Daily
e~ Biweekly
f- Semiannual
g - Biennial
h - Triennial
i- Three times a week
J - Three times a month
k - Continuously updated
m - Monthly
q- Quarterly
5= Semimemthly
1= Three times a year
- Unknown
w - Weekly
z- Other
- No attempt to code

19 - Regularity

n- Normalized irregular

r- Regular

u - Unknown

x - Completely irregular
- No atrempt to code

EXPRESSIONS PER WORK-SET DISTRIBUTION

o Expression

o The merged expression string (EA1-6) for each record serves as a basis for

evaluating how many different expressions are in a work.

o Individual forms of expression and language elements serve as a basis for

display.
Expressions-per-workset| Number of | % | Cumulative %' Overall distribution in the sample
1 3,784] 30.2% 30.2%
2 2918 23.2% 53.4% | Minimum | Maximum | Average
3 1,480 11.8% 65.1%
4 1,227 9.8% 74.9% 276 3.64
5 927 74% 822%
8 810 4.8% 87.1%
7 423 34% 90.5%
8| 302 24% 92.9%)
9 225 1.8% wwaﬂ
10 154 1.2% 95.9%
1u_a| 8% 96.7%
: 74 6% o7.3%
E 56 4% 97.7%
4 dj 4% 98.1%
5 35 .3%. 98.4%
q 37 3% 98.7%
7 31 2% 98.9%
8| 21 2% 99.1%
9 20| 2% 90.3%
20 17 1% 99.4%
==21 77 6% 100.0%
Total 12,579 100.0% |




FORMS OF EXPRESSION PER WORK-SET
DISTRIBUTION

Forms-per-work-set| Number of work-sets %)
1] 7,972 63.4%)

2 3,915 31.1%)|

3 652 5.2%

4 35 0.3%)

5 4 0.0%

6) 1 0.0%

Total 12,579 100%

Overall distribution in the sample

Minimum Maxi Average

1 6 1.42

LANGUAGE EXPRESSIONS PER WORK-SET
DISTRIBUTION

Varied Language Es
per-work-set| Number of work-sets| %| Cumulative % L. L

1 6,202 49.3%) 49.3% Overall distribution in the sample
2 2,101 16.7% 66.0%) _ .
3 1272 10.1% 76.1% Minimum | Maximum | Average |
4 886 7.0%, 83.2% 1 261 2.91
5 592, 4.7% 87.9%)|
6| 399 3.2%) 91.0%)
7| 273 2.2%) 93.2%)
8 219 1.7%) 95.0%)
9| 141 1.1%)| 96.1%)

10 103 0.8%) 96.9%)

11 80| 0.6%)| 97.5%)

12 59| 0.5%) 98.0%)

13| 43 0.3%) 98.3%)

14 31 0.2%)| 98.6%)

15) 30 0.2%) 98.8%)

16 20| 0.2%)| 99.0%)

17| 27| 0.2%)| 99.2%)

18 13 0.1%)| 99.3%)

19 21 0.2%)| 99.5%)

>=20) 67| 0.5% 100.0%)|
Total| 12,579 100.0%,




2.2. FRBRIZATION AT MANIFESTATION LEVEL

MANIFESTATION LEVEL FRBRIZATION -

ATTRIBUTES

Manifestation:
o Identifier
o Manifestation title
o Form of carrier
o Series statements
o Statement of reasonability
o Serials — Numbering
o Edition/issue designation
o Date of publication/distribution
o Publisher/distributor

o Visual material — Presentation
format

o Microform — Reduction ration

o Microform/projection — Generation
o Microform/projection — Polarity

o Extent of carrier

o Image — Color

o Physical medium

o Dimensions of carrier

o Capture mode

o Electronic resources — System
requirements

o Electronic resources — File
characteristics

o Electronic resources — Mode of access

11



MANIFESTATIONS PER EXPRESSION

DISTRIBUTION

Number of Ms in an E Frequency % Cumulative % Overall distribution in the sample
1 20,496 44.8% 44.8%
2 5,915 12.9% 57.7% | Minimum | Maxi Average
3 2,890 6.3% 64.0%
4 1,865 4.1% 68.1% 1 3,395 6.0
5 1,337 2.9% 71.0%
6 1,111 2.4% 73.4%
7 962 21% 75.5%
8 996 2.2% 17.7%
g 1,090 2.4% 80.1%
10 1,872 4.1% 84.2%
11 1,326 2.9% 87.1%
12 1,007 2.2% 89.3%
13 717 1.6% 90.8%
14 556 1.2% 92.1%
15 439 1.0% 93.0%
16 359 0.8% 93.8%
17 307 0.7% 94.5%
18 249 0.5% 95.0%
>=19 2,281 5.0% 100.0%
Total 45,775 100%

3. FRBRIZATION ISSUES AND CHALLENGES

Algorithm related
Legacy data, current cataloging practices

and standards related

Display related

12



3.1 ALGORITHM RELATED CHALLENGES

Existing work-set algorithm decisions & modifications undocumented
Relationships have not been explored; limited to attributes

Algorithm basis: each bib record can belong to only one work-set:
Bib record <«——— Work-set

Source of data
Coded data vs. free text. E.g.,
008 vs. 041 vs. 240 $1
008 vs. 260 $c
Processing titles for works
Trailing “English”, “Tragedy of” and “Comedy of” in titles
Partial matching

Other titles not used in mappings of works
E.g. 730, 740, Txx $t

Work identifiers

3.1 ALGORITHM RELATED CHALLENGES

(CONT.)

Non-mapped and mis-mapped FRBR elements to
existing data. E.g.,
form and context of work, title of expression
Edition (250 field)
o Edition of manifestation
o Other distinguishing characteristic of expression

Additional FRBR elements applying only to special
types of materials — one complex algorithm or
multiple algorithms

Definition of an expression
Form or language
Form + language
Form + language + special material characteristics
(scale, frequency, etc.)

13



3.1 ALGORITHM RELATED CHALLENGES

(CONT.)

Processing form of expression
Leader 06 & 07 combinations; groups vs. all. E.g.,

Leader06 Leader07 Leader-06.meaning | Leader-07.meaning

Kit Monographic compenent part

Kit Serial component part

Kit Collection

Kit Subunit

Kit Integrating resource

Kit Monograph/Item

o |o|o |0 |o |0 |o
w g [~ el |o|e

Kit Serial

Processing language of expression
Source: 008 vs. 041 vs. 240 $1
Multiple languages: treat each as a separate expression

or as one?
bibsID [worksetiD|leader06leadero7] language
3751493 13952|a |m lat|heb|grc|syr|sam|ara|arc|gez|pal

3.1 ALGORITHM RELATED CHALLENGES

(CONT.)

Processing Manifestations
The work-set algorithm cannot recognize duplicate
records, and therefore duplicates are considered
separate manifestations
Assumption that each current bib record describes
one manifestation
No further processing for grouping by “manifestation”
set

Current record fields are all used as manifestation
information

14



3.2 LEGACY DATA RELATED CHALLENGES

Typos and coding problems
Multiple identifiers

Missing important elements
240s in AT pattern
130s in bibliographic records
Incorrect or missing language indication
Missing, incomplete, incorrect 041s for translated works
Relator codes or other “relationships”

Current cataloging practice
Collocating uniform titles
o Musical works and other Genre headings
o Selections, Works, etc.

Inconsistent use of uniform titles, e.g., TV and radio programs

3.3 FRBR Di1sPLAYS RELATED CHALLENGES

FRBR displays — WEM
Using the hierarchy of Group 1 as basis:

o Work level display of results and refinement
Author search
Title search
Subject search

o Expression level display of results and refinement
Form as primary, language as secondary
Language as primary, form as secondary

o Manifestation display and refinement

15



3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM

Kent State FRBR Catalog Prototype

o
\ Search results fo olf, hugo' » 144 results (s oo mess reuits et
Refine search Wolf, Hugo, 1860-1903.
Limit te:
Currently vailabis{t} IEJ:HGMMH lisder by Wolf, Huge,
Al inerms 2) e
Type of maserials Language
Woll, Hug, 1860-156... ) &0 Masicacon B B
ing rhenei Gareran (147
I emwu mesing (2] B
o 3aen ul
Goathe lieder by Wolf, Hugo,
16 resuts.
Type of maseriats Language
e Musie seund mesrding [13) Cuawerawn [15]
Ne linguistic content (1)
o I 4o Musicscore ) ]
3aen ul
Malignische serenade by Woll, Hugo,
RLE

Type of materialy Language

a Musio sound ruconting () Mo inguistic content (10)
o Musiosoom @)

>S40 Al

3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM

Us Kent State FRBR Catalog Prototype

s » 233 results qme oo mess ressts mesnt)

| Refine search | Account of the trial of thomas muir esq younger of huntershill by Muir, Thomas, 1755
Limit 1788
Casmantly avalatie (1) [ Contains tme tra's )
A it 2) 12 resuns
Buliae, Fransis, (1] Wll:::l(ll;il mﬂ
Corvantes Saavera, . 1) ] ol
Crancier, Paisg W. (1)
Cicero, Marous Tull... (1} American criminal trials by Chandler, Pelag W. 1816-1883.
Gragery, Jeban, [1) 10 ressuts
N, Gatton, [1]
Muir, Thermas, (1} Tipe of materials Languape
Hpos, Frieanich von... 1) @ Bockiiny English (10}
Wilde, Crscar, {1)
Cautio criminalis by Spee, Friadrich ven, 15811635,
(Consaing o ria's )
10 resuits
Type of materials Language
! Book (10§ English 1)
Garman ()
Latin 5
suonall
Fathers legacy to his daughters by Gregory, John, 1724-1773.
{ Contains sxia trints )
32 results.
Type of materisls Languape
! Book [32) English @1}
Fussian (1]

16



3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM

o \' Search results fo

polar system" » 42 results (vwns do these mewts maan®)

Roefine ssarch Bolar system (Ralated subjects)
Limit ta Dinlogo dei massimi sistemi by Galilei, Galileo, 1664-1842.
Eumnty wialabia (1) P
P
Authors Type of matecials
Dnparmicus, Messus (1) @ Bz Englan )
Cinl, G, () akan f6)
ol e
ibus orbium ium by C Nicolaus, 1473-1543,
20 somats
Type of mateciala
B ek ;_’:_ o
Latin (1]
ol Ezn )
ey
Solar system -- Early works to 1800 Pinlated subjects)

Solections by Galilei, Galleo, 1584-1842.

10 remsts e
Ty of materials
@ Beskital —

3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM
Using the hierarchy of Group 1 as basis:

o Work level display of results and refinement
Author search
Title search
Subject search

o Expression level display of results and refinement
Form as primary, language as secondary
Language as primary, form as secondary

o Manifestation display and refinement

17



3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM

Kent State FRBR Catalog Prototype

) I T

o “ Search for Author ‘wolf, hugo' » ‘alienisches liederbuch’

ok

| Refine search

Limit to
Cumenly svalatis [1]
Al doma (7)

Authors
Nierr, Thumas. 1844 (1)
Amaling. Eby. (3)
Baigwin, Datan. (3)
Baronzoen. Danel 1 )
Berger. Ema. 1600-1... (2)
00 mose

Languisgre=

Garman (23)
Englsh (2]

Types of moteriols
Music sound racaedin.. (21)

Music sesen {2

0 IV, series

Sangs. (2}

Sangs (High vaea) w... {16)
Sangs (Madum wice)... (1]

Typea of matorit

English 2)
é”Muslc score (2}

Sioaga on Hakan e by Hayse and Giabal - dor woice s pisns : Garman and Cnglah tias : Orgingl ey /
[fnghan manslaton by Liy Henke]

[Exntactn St Inabariachan Liscertuuch]

B Vi Intamationsl Mas: Ga., [1840]

Somg on Hafien heica by Heyes and Bl : bor voior and piano {Geman and Englsh laxds) / Hogo Wel ;
[Egish trarmslation by Liy Henkel]

[oboctive Bl Ibaburinches Livdurbuch]

Dirigiresl by

Bew York | Intomatonal Musia Co., 01048

German (23)
oMunic sound recording (21)

An corn Itabarniachan Lassartxach § Huge Wl ; [t vos] Pal Hayse
[Exntactn St Inabariachan Liscerbuuch]

[Hamarinca] - Pk, pYUI

Bt churn laiunischan Lincdartonch {rach P Heyes], 2o Mol rie-Linder : Mausfaban-Sonlchisin fund]
Mrrrriatn Lubs
[obocive i Itaburinches Livderbuch]

Fram “Tha safan sang book’ / Hags Wall : fiets by] Heyse
[abectva tie: Ik scnes Lisdertuon]
[United Gaien) : Anpel [1061]

3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM

Bearch for Title 'Turco in italia' = 'Turco in italia®

Using

1 Refine search

Lienit te
(o) VV( Chamasity aualatia (1]

Al s (2]

e
Andesol, Fiorindo.... (1)
Angelon Ptors, Mar... {1}

Angaksal, Katia. (1)

aian (11)

o EX Englsh {4}

oM

Types of materials
Music sound recordin... 18]
Wusic s (5]

Beak i

Beries
Lo crepara L (1)
Tinr apaes vocsl (1)
Wk [1]

€| Publication Dates

2000 {1}
1996 1)
an fy
07
1985 11
Bon morn ..

Topios
Oparas {i)
g, {5)
Music {1}

Plages

&) Music sound recording (6)
English {3)

Thve Turk i lialy £ Bioacehine Aossis
Dot 0 Turcss in Il
1077

The Turk in Ity / Bicacching Rossini
ot B Turces i I
]

Th Turk i Iy i Gioacchin Rossis
L
L1048

Iealian {3

11 Turcs b Inaka  Aossind
[54] : Angal, [19557]
1 Turs i i { Gismchinns Fissini

Boiogna : Bangiavanni, [19867)

Miano : Mavimentn musioa : Made and dswibaed by WEA taiana, p1983

4-’7 Music score (5)
English (1)

11 iroa i Peafa : drarmema bt per musiea in du atti = The Tuskcin Haly 1 dramma butls in msia i twe acts
i Fadicas Flamani ; [musica o] Ginaching Aaasin ; [agiah tranaiation by Andrew Portir ; addtians
tranaiation by - ek Faciziang cetion sala artturs
s chata Foerdasions Ruseinn i Pesars a curs & Mangirel Berit

L

Mian : Rlopedk, 62000
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3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM
Using the hierarchy of Group 1 as basis:

o Work level display of results and refinement
Author search
Title search
Subject search

o Expression level display of results and refinement
Form as primary, language as secondary
Language as primary, form as secondary

o Manifestation display and refinement

3.3 FRBR DISPLAYS RELATED CHALLENGES

o FRBR displays — WEM
Kent State FRBR Catalog Prototype

Author search for ‘freud" » 'Freud, Sigmund, 1856-1838." » 'Tr deutung’ » of dr

The interp! ion of dreams / Si Freud ; by
Joyea Crick ; with an introduction and notas by Ritchie Robertson

Freud, Sigmund, 1856-1839.
Oxford ; New York : Oxford University Press, 1999

Status  Available
ISBN 0182100481 falk paper)
780152100488 falk. paper)
Q192823523 (pbi)
BTH01HZH2IS26 (pok)
Addtional tites  Traumdedtung.

Contributors Crick, Joyca.

Subjects Dream interpretation
Paychoanalysis

Description v, 456 p.2ill. ; 23 em.
Motes Includes LDiograches references (0. [dvisxlix] and indewss.
LC class number  BF107E.F72 1999

Deway class number 154673

19



3.3 FRBR Di1sPLAYS RELATED CHALLENGES

(CONT.)

Summarizing group results
Navigating between levels
Contextualizing refinements and facets

Soarch results for author ‘freud’ = ‘Froud, Sigmund, 1856-1835." = 27 results v w e e

Rafine search Freud, Sigmund, 1858-1939.

e it Traumdeutung by Freud, Bgmund, 16551033
it Tron of muserai Langeage
e S B g

wieer 3 ngage 8]

Author search for ‘freud” » 'Freud, Sigmund, 1856-1838." « 'Traumdeutung'

Tyotm of material | Seieat o Mineesl 5]

Refine search 4
Language | Seieet s tanguge 8]
Limitio
a1 English (17)
Authers
By H Book 1)
- P pysog | Py S D - oy Anre Traon
e N Vo LA, MoGan, 1891
S s
Languages
Types of matacisls
Series

FUTURE WORK AND CHALLENGES

Authority data in OPAC

Algorithms to process legacy data & integrate
with new FRBR and/or RDA data

RDA elements — FRBR attribute relationship
RDA testing results

Legacy AACR2/MARC data — RDA data
relationship

20
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