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Five Questions

e Making the Case: Catalogers as Knowledge Engineers
* The Future is Semantic

Automated Metadata Generation —What is it and How
does it Work?

e The Role of Human Knowledge in Automated Metadata
Generation



CATALOGERS AS
KNOWLEDGE ENGINEERS



Little History

e 1979 Director’s Office at Stanford University Libraries
e Cataloging Backlog Analysis and Resolution

* Workflow Investigations, Technical Services Organizational
Structure Review .......

e Only way to reduce the backlog and prevent its continual
growth was to reduce the unit processing time for cataloging



Little More History .....

» University of California Berkeley Ph.d. program and Stanford
courses in operations research, artificial intelligence and
natural language processing, and programming-engineering
systems

o U. C.Systemwide Administration saw the same continuous
growth in number of resources requiring metadata — first
online catalogs

e Advances in semantic analysis methods (early 1980’s through
2000’s) and natural language processing

* Increased value of and demand for metadata to support
information management and access due to the emerging
semantic web



Early Fascination with Natural Language
Processing

In the 1980s, | was part of the community that looked to
natural language processing to produce significant
improvements in all aspects of information management and
access

It soon became clear to me, though, that most of the
technologies were not going to get us where we needed to
be

Most of the technologies either used a statistical approach or
took a simplistic approach to leveraging Knowledge
Organization Systems

Different approach was called for ..... What was that
approach!?



Today’s Dynamic Information Landscape

* Demand for metadata is increasing exponentially today
> for richer and more granular metadata

> more resources and more types of resources to proc
ess

» Personalization is also a growing factor

* Focus on “content” not just the “package” — which
brings design opportunities

e Knowledge is not static — neither is any reference
source or knowledge base — need to continuously
update our sources



Meeting the Challenge

e Automated Metadata Generation allows us to:

o Increase number of resources that have metadata

o Increase the availability of metadata — at the whole and also at
the part level

o Increase the number of values for metadata attributes

o Increase the number of attributes (i.e., access points)

o Decrease the time devoted to creating metadata (avg. time
from 20 mins. to 2 seconds)

> Improve the quality and consistency of metadata generated

o Meet the increasing demand for personalized views of
information



But, It Doesn’t Happen “Automagically”

® Each productive use of technology requires use of existing human
knowledge - there is no such thing as a technology that works well
“automagically” without human training or design

® And, no single technology is suited to any or all knowledge processing
challenges — each knowledge processing challenge requires that we stop
and think about how humans do the task — in order to model how the
technology will support it

© Beware of the “l have a hammer, so everything looks like a nail”

syndrome

® There are also different levels of support — some solutions may be full
automated, whereas others may simply provide assistance to the person
performing the task



The Cost — Teaching Technology to be Smart

® Technology can only behave intelligently — by human standards — when
it has human intelligence to work with. Just because technology
produces a result doesn’t mean that it is a good result

® Challenge we face in making technology smart is figuring out (1) how
to teach technology what we know and (2) how we think about things

@ Artificial intelligence, psychology, philosophy, communications,
education — all have contributed to our understanding of what
technology is and is not capable of doing

® People share what they know, express what they know and record
what they know using language — to process information, we need to
start at the point of teaching technology how to understand language



Part 2

THE FUTURE IS SEMANTIC



Semantic Analysis

Semantic only means that there is some “meaningful” and
“understandable” approach involved to solving the problem — can be
performed by people and machines

Relies on formal models or representations of knowledge of language
and leverages knowledge of phonology, phonetics, morphology, syntax,
semantics, pragmatics and discourse

Formal models used to capture knowledge include state machines,
formal rule systems, logic and probabilistic models

The foundations of technology based semantic analysis lie in
computer science, linguistics, mathematics, electrical engineering and

psychology



It’s All About Semantic Analysis

- Good automated metadata generation is grounded in quality
semantic analysis

- Semantic analysis can be performed by both people and machines. In
both cases, the problem being analyzed is by definition defined by a
human expert.

- Always model the human process
* People have a rich store of linguistic and domain knowledge to
draw upon
* Computers need to be able to have all of that linguistic and
domain knowledge encoded and also the rules for using that
knowledge



Step |: Natural Language Processing

This is what a computer does to get to the level of understanding
where it can take and act upon our instructions

“The process of assigning a part-of-speech or other lexical class
marker to each word in a corpus” [or text] (Jurafsky and Martin)




Part of Speech Tagging

* In order to POS tag content, we need to have a framework or set of
tags

* The tagset should include all possible combinations of category values
for a given language. A tagset is generally represented by a string of
letters or digits:

NNS (gen. noun, plural)

AAMP3----2A---- (gen.Ad|., Masc., Pl., 3rd case (dative),
comparative (2nd degree of comparison), Affirmative (no
negation))

» Sample tagsets include those developed at Brown, Penn, Multext



Xerox Tagset

WORD

the
girl
Kissed
the
boy
on
the
cheek

LEMMA

the
girl
KISS
the
boy
on
the
cheek

TAG

+DET
+NOUN
+VPAST
+DET
+NOUN
+PREP
+DET
+NOUN


http://www.xrce.xerox.com/competencies/content-analysis/fsnlp/tagger.en.html
http://www.xrce.xerox.com/competencies/content-analysis/fsnlp/tagger.en.html
http://www.xrce.xerox.com/competencies/content-analysis/fsnlp/tagger.en.html

ENGTWOL Lexicon

Word PrOS Additional POS features

smaller Al COMPARATIVE

antire Al ABROLUTE ATTRIBUTIVE

fast AW SLUPERLATIVE

that DET CENTRAL DEMONSTRATIVE SG

all DET PREEDETEEMINER SG/PL QUANTIFIER
dog’s M GEMITIVE SG

furniture M MOMINATIVE SO NOINDEFDETERMINER
ane-third MNLIM i

she PRON PEESONAL FEMININE NOMINATIVE SG3
show W IMPERATIVE VFIMN

show W PRESENT -5G3 VFIN

show N MOMINATIVE SG

shown PCP2 s V00D SVO RV

occurred PCP2 oAy

occurred W PAST VFIN SV



http://www.lingsoft.fi/cgi-bin/engtwol
http://www.lingsoft.fi/cgi-bin/engtwol
http://www.lingsoft.fi/cgi-bin/engtwol

POS Tagging Example

canon dict

ref+ 0001 00,00 DATE
William Clinton FERS=CMN President Clinton Eill Clinton
lame duck UTERM
|:‘:{|I I'I,I'I 1 1
next wear Fresident Clintaon lame duck
||“|| ||“|| ||I_II |5| ||I_l|| l-_\llll'lll 'Il.ll' ﬁ. 1 ||I_II ||I_l|| |5|
ifter hext, Year : President Clintoaon is a lame duc k
marph_dict
after P
ne x1 2,
vear M ¥ 23 s
president I / presidents
Chinton 7/
he N is are r_thas o Wepe
a A, :::;#
lame A,
| | ]
cluck MY - {duc ks duc ked duc king




Step 2: Building the Knowledge Base(s)

» Catalogers use many different sources of knowledge to make
decisions, to reason about issues, to determine what next step to
take in the process, and even when to discard knowledge

* A cataloger’s underlying tacit knowledge must be integrated into a
system that generates metadata automatically if the process is to
be performed as effectively by technology as by a person

e The design challenge here is a significant one — simply representing
a word, or a concept or linking concepts in a structure does not
assume it can be effectively used by a computer — neither is simply
plugging in a thesaurus or classification scheme the same as a
“cataloger’s brain”



How People Classify

* Let’s go back to the most important question — how does a
cataloger do it!

 First, we develop knowledge of the classification scheme to
which we're classifying - the better a person’s knowledge of
the scheme and the better their knowledge of the object, the
better judgment they can make

* Second, we analyze the object that we're classifying

e Third, we make a judgment as to the best fit of the object
we're classifying to all the classes that are available to us —



Caution About Some Technologies

e Rule based classification implies that we have a scheme
and defined classes to which to assign entities or
objects

e This is a different process than defining classes to
constitute a classification scheme — most of the tools
do this today

e Much of the “semantic analysis” literature focuses on
how to define classes from a set of information —
deductively — and then to classify the entities in that set
back to the scheme



How a Machine Selects a Class

* From the choices we give them, based on what we tell them
about the choices, and the rules we give them to make the
selection

e They will choose poorly,
> if we give them a poorly defined or unbalanced scheme
> if we tell them nothing or very little about the classes

° If the manual rules are not rigorous

e You may be surprised to find how often a cataloger is
subconsciously compensating for a poorly formed
classification scheme.....



Browse - By Topic

A Real Life Example:
Topic Classification Scheme

LS

FY Yy ¥ TYTYY

LS

Agriculture

Communities and Human
Settlements

Conflictk and Development

Culture and Develocpment

Educatiocn

Energy
Enwvircnment

Y ¥YV¥Y¥Y

¥

Finance and Financial Sector ®

Development
Gendear

SGowvernance

Browse - By Topic

Health, Mutrition and Populaticn » Public Sector Development
Industry » Rural Develocpment
Informatics » Science and Technology
Information and Communicaticn MM
Techncologies Social Development
Infrastructure Economics and » Social Protections and
Finance Labor
Internaticnal Economics and » Transport
Trade » Urban Development
Law and Development

_ i = Water Resocurces
Macroeconomics and Economic

» Water Supply and

Srowith
Poverty Reduction

Private Sector Development

Sanitaticn

FyY Yy ¥y Yy ¥ TYTYY

LA B

Adaptation to Climate Change

Air Quality B Clean Air
Biodiversity
Brown Issues and Health

Carbon Policy and Trading

Climate Change and Envircnment

Climate Change Impacts

Climate Change Mitigation and

Green House Gases

Coastal and Marine Environment

Crylands B Desertification

Ecosystems and Matural Habitats

L

¥

Envircnment and Energy
Efficiency

Envircnmental Disasters B
Degradation

Envircnmental Economics B
Policies

Envircnmental Enginesering

Envircnmental Governance

Envircnmental Information
Systems

Envircnmental Management

Envircnmental Protection

Envircnmentally Protected
Arsas
Forests and Forestry

Global Envircnment Facility

Green Issuses
Marine Enwvircnment

Montreal Protocol

Matural Disasters

FyY Yy v¥YV¥YY¥Y

Matural Rescurces

Management

Persistent Organic

Pollutants

» Pollution Management &
Control

» Sustainable Land

Management
» Tourism and Ecotourism

¥

= ‘Water Rescurces

Management
» Wildlife Rescources




#» Untitled - MetaDataManager

File Edit Insert Wiew Help ID
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Rural Development
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Sample Definition of Subclass
Climate Change and Environment

644288 - Environment

1070634 - Adaptation to Climate Change

1070634 - Climate Change Impacts

1070636 - Climate Change Mitigation and Green Hou
BY 2760 - Environmental Management

BY2761 - Forests and Forestry

BY27T62 - Biodiversity
G Climate Change and Environment
BY2764 - Pollution Management and Control

BY 27645 - Environmental Disasters and Degradation
RY 2766 - Drylands and Desedification

RT276T - Coastal and Marine Environment

AT 2768 - Erwironmental Economics and Policies
RY2770 - Sustainable Land Management

RY2771 - Matural Resaurces Management

BT2772 - Global Environment

BT2773 - Montreal Protocol

BT2774 -Wildlife Resources

BT 2775 - Alr Quality and Clean Air

T3BE1T - Environmental Governance

738618 - Parsistent Organic Pollutants

Ta7903 - Tourizm and Ecotourism

787005 - Environment and Energy Eficiency
787010 - Enwironmental Information Systems
787013 - Environmental Engineering

T87014 - Ecosysterns and Matural Hahitats

788575 - Brown Issues and Health

788476 - Green Issues

788477 - Carhan Palicy and Trading

208992 - Matural Disasters

AAAAAS e

T R SO S U [

[AND, (OR, "climate@lN"), (OR, "abandoned agricultural land®, "shandoned agricultural lands™, "ak
landscape™, "Tanthropology of weather™, "applied biodiversitcy™, Mapplied ecology™, "agquaculture
strategy”™, "hiodiversity studies™, "biodiversity threshold™, "hiodiversity threshold index™,'
houndaries™, "coastal change', "coastal cities","coastal comrmunities™, "coastal community™, 'c
zone', "ocoastal zone adaptation®, "ooastal zZone management™, "ocoastal zZone managewment plan®,f
conservation®™, "ocost of land degradation®™, "crop ecology™, "crop ecosystem®™, "orop ecosystem b
foresta", "ecological classes™, "ecological classification™,"ecological climatology™, Mecoloc
replacement”, "ecological requirements™, "ecological research","ecological research data™, "e
respiration®, "ecosystem respiration equation®, "ecosystem respiration function®™, "ecosystem
council®™, "environmental damage™, "envirommental damages", Tenvironmental data®, Tenvirornments
preferences", "environwental preoccupation™, "envirommental preservation”, Tenvironmental pre
land", "evergreen tropical broad™, "evergreen vegetation™, "evolutionary ecology™, "excessivel
carkhon pool™,"forest carbon pools™,"forest carbon sequestration®,"forest carbon sink™, "for
resource surwvey", "forest resources", "forest resources assessment™, "forest restoration®, "fc
environmental conventions","global environmental cooperation™, "global enviromrental decis]
species™, "grassland storage of so0il™, "grassland system™, "grassland wvegetation™, "grassland
sywposium™, "international enviromnental action®,"international envirommental affairs"™, "int
agents", "land surface”,"land surface conditions™, "land surface models™, "land surface prope
characteristics", "land-use classes™, "land-use consequences"™, "land-use contrast™, "land-use
ecosystems™, "marine ecosystems", "marine environment™, "marine environment”™, "mwarine environn
recovery’, "social ecological resilience™, "social ecological responses™,"social ecological
uszef, "sustainabhle environmental economics™, "sustainable exploitation of resources™, Msusta]
plus surge™,"tide threat™, "tide-gauge™, "tide-gauge data", "tide-gauge records", "timber lanc
environments"™, "tropical forest fires™,"tropical forest fires™,"tropical forest fragmentat]
catchment”, "tropical river catchment™, "tropical river fisheries","tropical river fisheries
classifications", "vegetation collapse™, "™regetation cover™, ™regetation coverage®, Mregetatic
simulation®™, "weather station®, "weather station data™, "weather station sites™,"weather stat
data","fish hiomass", "forest biomass"™, "forest biomass degradation model”™, "forest biowass e



Sample Definition of Subclass
Livestock and Animal Husbandry

f442490 - Agriculture

10562840 - Food Markets

1070637 - Climate Change and Agriculture
672784 - Agriculture and Farming Systems
672785 - Agribusiness

672786 - Agricultural Extension

GY2787 - Agricultural Producer Qrganizations
GY2788 - Dairies and Dairving

672789 - Crops and Crop Management Systems
B72790 - Fertilizers
672791 - Livestock and Animal Hush
672792 - PestManagement
672793 - Agricultural lrrigation and Drainage
672794 - Agricultural Research

672795 - Fisheries and Aguaculiure

GY2797 - Agricultural Knowledge and Information Sys

672798 - Agricultural Sector Economics

672854 - Forestry Management

7387490 - Agricultural Trade

738791 - Food Security

989080 - Commaodity Risk Management
644291 - Social Protections and Labor
f44292 - Information and Communication Technologies
644293 - Conflict and Development
644294 - Rural Development
f44295 - Public Sector Development
f44296 - Urban Development

[OR, (OR, "Abhattoirs™), (QOR, "LAT™), (OR, "aborted cows™), (OF, "absentee farming"), (COR, "abhsentee
[OF, "Animal health projects™), (OR, "animal health regquirements™), (OR, Tanimal health researc
[OR, "animal tenure rights"), (OR, "Animal textile fibers™), (OR, Manimal traction™), [OR, "anims
[OR, "breeds farmers™), (OR,"Broiler chickens"™), (OR,"Broilers poultry™), (OR,"Browsing™), (OR,
[OR, "cross-fertilization™), (OF, "crude fat™), (OR, "crude fiber™), (OFR, "crude fibre™), (OR, "cru
livestock products"), (OR, "family farwms"), (OR, "fawily-farming sector™), (OR, "farm™), (O, "Far
[OR,"flvtraps™), (OFR, "Fodder™) , (OR, "fodder alternatiwves"), (OR,"fodder awvailability™), (OR,"f
groups") , (OR, "Grazing induced erosion™), (OR,"Grazing intensity™), (OR, "grazing land™), (OR,'
[OR, "intensive milk production®™), (OR,"intensive pig producticon™), (OR, "Intensiwve pork™), (OF
distribution™), (OR,"livestock grazing™), (OR,"livestock groups™), (OR, "Livestock guts™), (OF,
sector™), (OR,"livestock sector policy™), (OR,"livestock sector supply™), (CF, "livestock sect
[OR, "mweat consumption™), (OR, "Mweat dairy products™), (OF, Mmeat iwport™), (OR, "meat importing
[OR, "pastoral distribution™), (OR,"pastoral ecology™), (OR, "pastoral economies™), (OR, "pastor
strategies™), (OR, "Protection of farm animals"™), (OR, "protein-energy malnutrition™), (OF, "prc
[OF, "sheep growing diets™), (OR,"sheep herders™), (OR, "Sheep industry™), (OR, "3heep meat™), (C
development™) , (OR, "sustainakhle liwvestock production™), (OR,"sustainable pastoralism™), (OR,'
health™) , (OR, "™veterinary herd ownership™), (OR, "Weterinary hygiene™), (OR, "™weterinary inputs
[OFR, "shundant cattle™), (OR, "abundant cattle production™), (OR, "sbundant wvegetation™), [(OR,"s
prices™), (OR, Manimal producer™), (OR, "aniwal producers™), (OR, "animal product™), [OR, "animal
dioxide emwiz sions™), (CF, "carbon sequestration™), (OR, "carbhonsequestration™), (OR, "carbonsec
[OF, "crop-livestock production systems"™), (OR, "orop-livestock resource cowpetition™), [(OR,"c
[OR, "feed crop thinnings™), (OR,"feed distribution®), (OR, "feed efficiency™), [OR, "Feed explc
[OR,"grazing animals"™), (OR, "grazing area™), (OR, "grazing behavior™), (QOR, "grazing control™),
[OR,"livestock dewvelopment™), (OR,"livestock development™), (OF, "livestock dewvelopment advis
[OR, ®"livestock service™,"livestock serwvices™) ), (OR,"livestock service budgets™), [OR, "lives
pasture™), (QOR, "natural roughage™), (OR, "natural wvegetation™), (OR, "nomad economy™), (OR, "nomms
[OR, "pasture mwanagement techhiques™), (OR, "pasture mean”), (O, "pasture production™), (OR, "ps
[OR, "slaughterhouses™) , (OR, "swall ruminants™), (OR, "swall rwminants™), (OR, "small stock™), ((
coverage™) , (OR, ™raccination parks™), (CF, "WVaccination policies™), (OR, ™raccination programs’
[OR,"livestock herders™), (OR, "livestock holding™), (OR,"livestock holding areas™), (OR,"live



Sample Definition of Subclass

672927 - Secondary Education

B725928 - Tertiary Education

672929 - Yocational Education and Technical Training
BY2930 - Early Childhood Development

6Y2931 - Educational Technology and Distance Learr
BY2932 - Access and Equity in Basic Education
672934 - Mon Formal Education

672935 - Education Refarm and Management
672936 - Effective Schools and Teachers

672936 - Teaching and Learning

B72937 - Economics of Education

B72938 - Adult Qutreach

B72939 - School Health

B72940 - Curriculum and Instruction

672941 - Educational Sciences

672942 - Education and Society

672943 - Educational Policy and Planning

672944 - Educational Institutions and Facilities
672946 - Educational Populations

738813 - Education and Digital Divide

738814 - Lifelong Learning

738815 - Science Education

738816 - Public Examination System

7685451 - Education Finance

7685463 - Education Indicators and Statistics
7h8554 - Education Sector Strategy and Lending
761314 - Knowledge for Development

TE1314 - Education, Violence and Social Cohesion

Primary Education

[OR, [OR, "heademic learning™), (OF, "Acadewic subjects™), (OR,"Locess to education strategies”
enrallment rates"™), (OR, "Countrywide enrolment rate™), (OR,"Cultural dewvelopment™), (OR,"Cult
enviromments") , (OR, "Effective teaching™), |OR,"Elementary education™), (OR, "Elementary educa
hooks™), (OR, "Life skills™), |OR,"Life skills curriculum™), (OR,"Life skills mwanuals"™), (OR, "L
[OR, "Preschool caregivers™), (OR,"Preschool centers™), (OF, "Preschool centres™), (OR,"Prescho
expenditure™), (OR, "Public institutions™), (OR,"Pubhlic participation™), (OR, "Public preprimar
education™), (OR, "Universal primary education™), (CR,"Universal school choice™), (OR,"UPE™), {
(OR,"innual Financing Gap"™), (OR, "annual inflation rate@N™), (OR, "Annual instructional hours
education™), (OR, "hbasic instructional aids™), (OR, "basic knowledge™), (OR, "hasic learning®™), |
activities™), (OR, "olassroom construction requirewents™), (OR, "classroom environwent™), (OR, ™
[OR,"curriculum requiretents"), (OR, "Curriculum Research™), (OR,"curriculum resources™), (OR,
of User Fees"), (CR, "enrichwent materials"™), (OR,"enrollment by age™), (OR, "enrollment capaci
disparities™), (OR, "Gender Ecquality™), (OR, "gender equality in education™), (OR, "gender ecual
materials™), (OR, "learning outcomes™"), (OF, "learning resources™), (OR, "learning time™), [OR,"1
{OR, "primary graduatelN™), (OF, "primary graduation™), (OR, "primary gross enrollment™), (OR,"P
[OR, "Primary Training™), (OF, "primary wears™), (OR, "Priwvate Education®™), (OR,"Private enrollmr
[OR,"reintegration of children™), (OR,"retention of primary school students"), (OR, "retentio
[OR, "student attainment™), (OR, "student attendance"), (OR,"student bodEN™), (OR, "student hook



Sample Sentiment Analysis Profile

- &3 Sentiment Profile

= @9 English

=45 Categorizer

- Top

@ MHegative Sentiment
i Positive Sentiment

-- DIST_200

“World Bank'
"ahandoned"
DIST_200
“Warld Bank!
"ahashed"
DIST_200
"“Warld Bank"
"aberrant’
DIST_200
“World Bank'
"abhorrent'
DIST_200
“Warld Bank!
"abject"
DIST_200
“Warld Bank!
"abjure”
DIST_200
“World Bank'
"abolish"
DIST_200
“Warld Bank!
"abalishing”
DIST_200
“Warld Bank!
"abortive"
DIST_200
“World Bank'
"absurd"

o &3 Sentiment Profile
= &P English
- Categorizer
-t Top
£ Megative Sentiment
£ Positive Sentirment

DIST_200
“World Bank"
“admirably

DIST_200
“World Bank!
“admiring "

DIST_200
"“World Bank'
"adorablhy"

DIST_200
“World Bank"
“adaoring "

DIST_200
“World Bank"
"adroith"

DIST_200
“World Bank!
"adulatinghy"

DIST_200
"“World Bank'

"advantageoush”

DIST_200
“world Bank"

"adventuroushy”

DIST_200
“World Bank"
"aesthetically’
DIST_200
“World Bank!
“affabhy”



Another Example:
Country Categorization and City Extraction

Caprs i

|-r.'u]r are i I

Ble Edtt View Build Project Category Concept Iesting | .0
DEE S & WCal> ? > ? -~ "Brazi’

= Q Extended Couniry Profile a - "Brasil”
— @D English - "Republica Federativa do Brasil”

= g Categorizer - "Federative Republic of Brazil”

= ;..l;.'_l Top -~ "Republique federative du Brasil”
L & Country | “Brazilia”
£ 121825 - Stateless 3 - "Brasile”
319022 - Anguilla =-0R .
£ 439302 - BouvetIsland - "Abacaxis®
€7 438305 - Western Sahara -~ “Abadia dos Dourados®
€3 439306 - Faroe Islands -~ “Abadiania’
€ 439307 - Greenland It
£7) 439308 - 5. Georgia and S. Sanawich It ot
439309 - Heard and McDonald Islands bar

! 438311 - Norfolk Island
[ 439312 - Maury

1 439310 - British Indian Ocean Territory

.. "Abre Campao”
.. "Abreu e Lima”

’ .. "Abufari”
439313 - Miue Islands . "AbunE"
438314 - St Pierre & Miguelon . "Acajutiba”

- 439315 - Pitcairn Island _mAcard”

I 439316 - Svalbard and Jan Mayen Islan _~Acaral

£ 439317 - San Marino - Acara-Minim®

{1 439318 - French Southern Teritories "Acaral®

{7 439319 - Antarctica .. "Acaral”

7 439320 - Tokelau - "Acar
439321 - USA Minor Quilying Islands - "Acorizal®

£ 438322 - Holy See (Vantican City State) . "Bere”

f) 439323 - Virgin Islands (UK) - mAcre”

=4 439324 - Wallis and Futuna Islands - ACU”

1 438325 - Mayalie - "ACUE”

= 474038 - Kosowvo - "Acucena”

£ 82500 - Mew Zealand - "Acude Aracatiagu”

| 82501 - Oman .. "Agude Araras”

i 82502 - Panama

71 82503 - Peru
82504 - French Polynesia
{51 82505 - Papua New Guinea
£ 82506 - Philippines
= B250T - Pakistan

¥t

. "Acude Banabuld®

. "Acude Orgs”

- "Agude Pogoda Cruz”
- "Acuraud”

- "Adamantina”

- "Adriandpolis™




Operator and Condition Based Matching

Common Matching Operators

Do not match on this

R AMND = DIST_200 = “’!'P‘!IDC—E o concept unless there are
e CIR " \ wM"Bank accounting o
. "Warld Bank & MINOC. 2 a minimum of 10
MOT . Dié?bzunnndanw "Bank accounts” occurrences in the
MIN = — i .
— -~ "arld Bank" s OH . ST
DIST_ vacceptinghy ~."Bank acquisitions
MIMOC_ = DIST_200 = I:j;H"Elsmk acguisitions &
MARKOC :ﬂi ::zlf;“ = MINOC_10
START_ . D.I.éT S0 L. "Bank activity
END_ "H’-_Inrld Bank" = hﬂ:lNDCJ -
QRD ~Macclamatorily ~"Bank assets’
SENT = OR
i.."Bank assistance to police”

PAR

= DR
MOTIM _."Bank automation”
NOTINSENT = OR

L. "Bank hailouts”

MOTIMPAR. = MIMOC_7
ORDDIST_ If you find this word within ~."Bank bonds"
MAKPAR_ 200 characters of “World = OR
MAKSENT_ Bank” then score as one - "Bank branch offices”

= DR
PARPOS_ match _."Bank branches"
MOTIMNDIST = MINOC_10

i . L."Bank capital"




Example 3:
Partial Grammatical Concept Extraction for Titles
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TITLE S ;M -Frep :-Nigg “FHHRA3E
LIITLE = =F EJE = =~FHEAZIE
IITLE = =F E3E = -H
- = EEE? =l < Frep -H
H Fregp

= CaEER CE c¥aipg -H
E = .:Dey “FHEAJE :Frep “FHBRAJE
E - =“FHBERIE
“FHEA3E :Frep “EHRASE

:Degs “FPHRASE

:Dey “FHBA3E :Prep “FHRAJE
p *FHEA3JE :Frep =“FHBEA3E

= :¥ipg “FHRAJE :-Frep “FHRAJLE

E :FPrep =“FHBASE

“PHBEA3E :Frep :-Deg *“FHRAILE

= = :Dms <THRASE :Frep :-Yipg -FHRAIE

Full profile is about 4 pages long
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TITLE = <ZHERJE. :Ezagp -THRASE
IITLE = “ZHBA3L :Zzsz -Dsg5 ~CHRASE

:Erep :Det “FHBAAIE
ILITLE = *EHBRIE :E :Degs “FPHRASE

:

“IHERIT.:ZEse :Des ¥

TITLE = *FHBAS3E

LITLE = *PFHBRA3IE *FHBAJE
TITLE = *FHBRA3E — =“FHBAS3E
IITLE = *FN =FHBA3JE

IITLE = *FHBRA3E *EFH

_____ n — :Npp “FHBA3JE
TITLE H % “FHBEAIE

_____ % <“FHRARIE

TITLE 5 “FHERIE =FHERERIE
_____ 5 “FHEAZE - <FHBRAIE
TITLE % <“FH =“FHBRARIE

L *FHERRIE =<EW

% A — :Npp *“FHBA3JE

TITLE 2B AIE L E “PFHBEASE
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Example 4:
ISBN Concept Extraction Profile

i ISBN.tk2 - Teragram TK240
File Edit %jew Build Project Category Concepk  Testing Server Help

DEeE &< & 4 D T

o &3 15BN __REGEX
E]C?Eﬁmﬁsh ISBMN. [78290] 43} [0-9]4{9}, ISEN
E]ﬁ% Concepts ISEN. [0-9]4{9}, ISEN
o.@ Top ISEN. [7890] {3 [0-9]1{8} [xX]1{0,1}, ISEN
& 156N ISEN. [0-9]49} [xX]4{0,1},I3EN
ISEN. [7890]14{3:[0-91{9: [xX]1{0,1}, ISEN
ISEN. [7890]1{3:[-0-9 1{10,14[xX]1{0,1},ISEN
ISEN. [-0-9 ]4{10,14} [xX]{0,1},I3EN

(<) Clazsifier
yntartheck] O Grammar

) Filename ]
< Taxonomy é’% Dependencies 4% Definition @) Testing Data | oy Document

Ready



Example 5:
People Profile With Authority File of First Names

E--@ Peaople Referenced ¥ ROOT=+*lNames # Be certain to include name
=& English
El@ Concepts $# Thi= profile i= modeled on the new Person Hame profile, bas *FN1 = *FN
E“@ Tﬂp py=peamn [*Name — *FN1 #cap e = i, 'Kabaila
""" @ *Hame = *FN1 #cap #cap "FN = Radam L
*Name = *FN1 #cap - #cap *FN = Aadarshini
*Mame = *FN1 *FN1 #cap CEN Z Radesl
: - *FN = Rhadi
*Name = *FN1 MIDDLEINITIAL #cap CEN = Amdil
*Name = MIDDLEINITIAL MIDDLEINITIAL #cap *FN = Aadilah
*Wame = MIDDLEINTITIAL MIDDLEINITIAL MIDDLEINITIAL $cap *FN = Rhaditvya
*Hame = *FN1 De #cap *FH = AE' 'amonn
*Hame = *FN1 de #cap *FN = Rhafke
*Hame = *FHN1 da #cap *FN = Aafreeda
*Hame = *FN1 Da #cap "EN = Aagra
*Hame = *FH1 de la #cap *FN = Raghaa ]
*Mame = *FN1 De la #cap "EN j Aakank;ne
*Mame = *FN1 Del Mar #ca TN Aak?rsnan
*Hame = *FN1 du #cap CEN = Ralaf
. " *FN = Lalam
*Hame = *FN1 du #cap *FN = haleyah
*Hame = *FN1 du #cap *FN = Rhalif
*Name = *FN1 wvon #cap *FM = Ralim
*Hame = *FN1 ibn #cap *FN = Balivyah
*Mame = *FN1 ben #cap *FN = Rhamaal
*Hame = *FN1 won #cap *FN = Aamani
*Name = *FN1 de #cap *FN = hamil
*Hame = *FH1 wvan #cap TEN = Aaﬂ'J:'na
#*Mame = *FN1 wan de #cap :g : ii;ial
#*Hame = *FN1 van der #cap o
X *FN = hadgaa
*Hame = *FN1 _al #cap *FN = Baraa
#*Hame = Mr. #cap *FN = Baralyn
*Hame = Mrs. Fcap #FH = Rarif
*Hame = Ms. #cap *FN = hariz
#*HMame = Mi=ss #cap *FMN = haron
*Mame = M. #cap *FH = Aarre
*Hame = Mme. #cap *FN = Rart
*Mame = Me. #cap *FN = Rarthy
*Mame = Mr #cap "FN = Rarti
*Hame = Mr=s #cap :g f i;;g;
- =
; = *FN = Aashivana
*Mame = Me #cap #FN = hashka
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orld Bank Org Mames Edited Pro
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File Edit Wew Build Project Category Concept  Testing Server  Help

DEE &4 & 4 Du T
= %3 Teragram Org Mames Edited Pre| |Bank for International Settlements,
=& English BCEAD, List of entities matches
=] Concepts BIPM, : :
?@ Tap CAE International, EX?.Ct strlngs. ThIS
@ Governmental Orgd [C2E PPean Comtunity, requires an exhaustive
@ 1605 ue Caribhean Comwunity and Common Market list— but giVES us
Caribbean Export Development Agency, .
@ NGOs CARICOM, extensive co_n'FroI. (It
& Cther Organization| | ccaMLE, would be difficult to
& Public Companies| |CEDAW, distinguish by pattern

&% Universities

Classifier concept
extraction allows us
to look for exact
string matches

< »
& Taxonomy ¢ Dependencies

Central Awerican Bank for Economwic Integration,
Central Awerican Parlisment,
Central Asian Cooperation Organization, NGOS)

between 1GOs and other

Central Bank of West African States,
Centre on Integrated Fural Dewvelopment for Asia and the Pacific,
CERI,

CGIAR Publications,

Chemical Weapons Conventiorn,

QOPCW,

CIs,

Comtnission for Environwmwental Cooperation,

Comnission for Labor Cooperation,

Comnission for the Conservation of Antarctic Marine Living Resources,
Comtoon Market for Eastern and Zouthern Africa,

Commonwealth of Independent States,

Commonwealth of Nations,

Cormtnonweslth Trade Union Council,

Cormtounity of Portuguese Language Countries,

4
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Suntax Check O Grammar Lri14
O Filename [

4% Definition @? Testing | ## Data| ofy Document
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i MARC Edition Statement.tk2 - Teragram TK240
File Edit Mjew Build Project Category Concept Tesking  Server  Help

DEE &L & 4 0y T

= &3 MARC Edition Staterment
=& English
=& Concepts

=< Tap
& Edition

<7 Tawonormy &% Dependencies

Fourteenth rewvized lewvel,ld4th rewv. lewvel
Fifteenth revised lewvel,l15th rewv. level
Fir=st reviszed update,l=t rev. update
Jecond revised update,Znd rewv. update
Third rewvised update,ird rewv. update

Jrd revised update,drd rev. update

Third revised update d rewv. update
Fourth revised update, . Update
Fifth revised update,5th date
Sixth revised update,oth rew.
Jeventh revised update,7th rew.
Eighth revised update,Sth rev. upd
Ninth revised update,3th rewv. update
Tenth revised update,1l0th rewv. update
Eleventh revised update,llth rew. update
Tuelfth revised update,l1lZ rewv. update
Thirteenth rewvised update,l3ith rev. update
Fourteenth rewvised update,l4th rewv. update
Fifteenth revised update,l5th rewv. update
New Edition,lNew ed.

New Ed. New ed.

INew Issue,New issue

Iew Release,lew release

New Lewvel,New lewvel

TiT—rr Tl sl = ITmrr aan =l -

(&) Classifier
SyniarCheek] & Grammar

) Filename [
4% Definition 4@ Testing E%E Data | Oy Document

Another list of entities
matches exact strings.
In this case, though,
we’re making this into
an ‘authority control
list'— We're matching
multiple strings to the
one approved output.
(In this case, the
AACR2-approved edition
statement.)
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THE ROLE OF HUMAN
KNOWLEDGE IN METADATA
GENERATION



No Semantic Future Without Catalogers.....

e Catalogers need to be involved in configuring and
designing the semantic applications
> |dentifying the best sources of reference knowledge
o Serving as the “experts” for “expert systems” development

° Performing quality control on processes

¢ |n the future, catalogers’ knowledge and ways of
thinking and working will be the basis of well designed

semantic analysis applications

* Both the need for catalogers and the role they play will
become critical in the future



Catalogers as Knowledge Engineers

* Role of the cataloger will be shifted in the future from a
“Doer” to a “Designer” -- “Knowledge Engineer”

e Designing the context, the content and taking a more
proactive role in engineering access to not only information
but knowledge

e Future information landscape is inherently “semantic” which
aligns very closely with a cataloger’s tacit knowledge

e Cataloger’s tacit knowledge includes rules of thumb,
interpretation of guidelines, knowledge of sources, and
knowledge of domains



Catalogers as Knowledge Engineers

e This shift will mean:

° Learning how to design and build the reference sources,
how to develop and apply guiding principles and how to
manage reference sources

> Teaching semantic analysis methods and knowledge
organization systems

° Putting the tools in the hands of catalogers

° Involving catalogers in the semantic analysis design and
development process

* In many professional schools, we only teach catalogers
how to “use” general purpose reference sources — that
source is designed for one area of practice and one
general audience - this does not fully leverage our
professional knowledge



THANKYOU!
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