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Searchi= e Essentizl @uestion

The guestioni Is no longer full text versus catalogue-type
searching. The gquestion Is how and when you will
Implement semantic searching.

Semantic searching combines aspects of both full text and
catalogue searching, but it moves above the negative
aspects of both.

It leverages a metadata architecture base, deep conceptual
Indexing, programmatic methods ofi capturing metadata,
works across and within languages, and premotes
Interoperability.

Semantic search iIs also the foundation upon which te build
an enterprise search architecture.

For varying reasons, neither full text nor catalogue
searching will scale to enterprise search.




@Vvenview

+ What do users need and how can yoeu
build a search system to suppoert the
need?

+ What Is Enterprise Search?
+ What Is Semantic Search?

+» How to Fuel Your Semantic Search with
Metadata




VWhat do usersiWani?




BasIcr ASSUMPUIeRSFABEUIR SEANEH
SYSIEINS

Search systems are not WYSIWYG — what youl See IS not
what youl get

Search systems are more like ice-bergs - moest of the
search system Is below the surface — you can't see It, you
don't knew how it has been configured or What
components it has

Search systems have some basic components, but there
are some significant differences as well

You need to know what yeur users want before you
decide what kind of a search system you need




BEginrat e eannIReER:

The most valuable advice | can offer to you hased on my.
experience working with search ever the past 30 years IS to
make sure you know what problem you're selving before
you apply a selution

While this seems straight forward and legical, It IS rarely
the approach we take to selving search problems

Before you select a search solution, make sure you Know
what Kind of a search problem you have and whether the
solution fits the problem

A few words about the kind ofi search challenge we are
facing




e EnavireRiment

Like other libraries we acquire, create, license, access
Information In 30 subject demains — ranging frem Law: &
Justice, to Transport, to Environment, to Agriculture, to
Education, Health & Nutrition, etc.

We have 500 different Kinds ofi content/document types

We have a set ofi business processes which represent the
way we do our work

We have six working languages — but actually working in
many maore

We have a rich history — content dating back to the 1940s

Our priorities change over time

Everyone In the Bank Is a recognized international expert




SearchrEnvirenment

It Is very challenging to designi a search system which
meets the needs of this complex envirenment

Internal Experts do ‘known item’ searching and look for
other experts to talk to

General public looks for information ‘abeut’ semething

Most people don’t know all the dimensions of the Bank

People need to search in other than English and find
content written in other languages

Our new Knowledge and Learning initiative IS mowving us
towards a W3 working environment - What infermation |
need when | need it, where | need it




SearchfidastAlWays BEchErepiemniaie

Despite any reports you may read in the general literature,
buying a fast crawler (Google) definitely did not selve our
search proeblems

Implementing a fast crawler simply surfaced our
Information management and data quality challenges
directly to the users

The crawler approach provided high hit rates, and very low
relevancy rates AND very low precision rates (it created
more problems than it solved)

Our users were very unhappy with the search system and
requested a new solution

Some on the development side didn’t understand the
‘search problem’ so we did some ‘use cases’

Here’s a sample of what we learned....




Use Case ldentifier: 1.15
Use Case Name: Racial Ineguality: Speech Preparation
Goal: HD Adviser wants to find social indicators, relevant guetes and Bank’s position on racism, as well as:learn what

the Bank has done in this area injorder to prepare a 30 min. speech;for a WB' Managing| Director: for conference.

Steps 1-4

HD Adviser
WB Intranet Search

Steps 7-12

Steps 15-16

External NGO Google Internet

Colleague

Bank Colleagues <y

Use Case Outcomes: Success Search System Factors:
Use Case Metrics: # of Steps: 16
# Actors/Agents: 5 Avg. Steps per Agent: 3.2




What \We Ceameso

TThe absoelute success rate per search task was low: at 43.18%

The Search experience generally consists of multiple steps and
multiple searches within and acroess sources

The source with the fewest number off steps was a Colleague or
Personal Contact. The source with the greatest number of steps
was External Web Search Browse

Each source has its own behavior, business rules, functional
architectures — users need to learn each system

The Intranet search was selected as a logical place to leok for
Information in over 65% of the use cases. However, the success
rate for the Intranet Google search was only 35%

In the past three months we have extended our analysis to leok at
‘user relevancy’ levels — we also found that the relevancy rate Is
low — between 30% — 47% of the top 30 results




What ISt Enterprser Searnchn?

And, what It IS not....




ERterpise SearchrSeluien

What Enterprise Search Is and what It IS not

Distinguish between the webi services platform for accessing
Enterprise Search and the enterprise’s full stere of content
(ts not only electronic, and its not all in hitml fermat!'!)

What kind of an architecture do you need to support
enterprise search?

What kind of tools do you need to support enterprise
search? Its much more than just a web crawler....

What do you need to support true concept level cross-
language searching?

How does Enterprise Search respect security classifications
with/without restricting knowledge of what exists?




WhakEnterprserSeaiciins

It Is comprehensive In coverage of all your enterprise’s
Information resources — regardless of the kind: of
Information, the format, or the language

It supports access to information based on privileges or
security classifications

It Is Integrating in the way It discovers and presents
Information to searchers

It supports both simple searching and fielded or faceted
searching

It supports the contextualization of information by USEers

It supports both searching of all content, and the creation
of ‘frontier’ search systems — a parameterization of all the
content




What ErRterpliserSeaicitsS NG}

It 1Is NOT limited to just a web crawler whichi covers only.

¢
your web published electronic content

It Is NOT a search which goes against a simple huge full-
text index

*

It Is NOT a subset of your enteprise’s information which
only allows searching ofi publicly available content (this Is a

frontier search)

*

It Is NOT a federated or partitioned search which presents
results back to users In silos which represent how/where

the information is stored

*




Undenying SeanchrATchiteciiie

Ul- Ul-External
Ul - Intranet Ul - Image Bank Ul - RIS Ul - External Web UI-JOLIS SAP&PeopleSoft Sources
II II II II II II I e

Image Bank IRIS External Web JOLIS SAP&PeopleSoft External Sources

Silos of Information = Multiple search engines and user
Interfaces




Search Engine Parts

Contextualization, Personalization, Recommender, Content Syndication, Q&A Systems, Intelligent Search

Search Outputs

Query Manipulation
Simple search
Fielded Search

Query Processing
Algorithms

Search term assistance
(thesaurus, dictionaries)

Search language selection
Sources selection

Display Results
Integrated search results
Search results sorting
Search results contextualization
Search results relevancy ranking

What the user sees

Query Matching

Algorithms

Boolean matching

Exact phrase
matching

Fuzzy matching

Term matching +
synonym expansion

Term matching +
cross language
expansion
Term weighted
matching
Query term root
matching &
dictionary expansion
Wild card matching
Term proximity
matching
Neural network
expansion
Genetic algorithm
expansion

The basic search

programs

Search System

Inputs

Metadata
Repository
for
Enterprise
Search

Index
Architecture
&
Construction

Vocabulary
Support
(thesaurus)

Classification
Schemes
(taxonomy)

Foundation or Baseline of

The Search System




Pleposed Solien: DaterDrven
ERLEIpPHSE SEaIcH

¢ Architecture anchored on

= Enterprise Master Data Store which contains and
supports all of the Bank’s taxonemies

= Enterprise Metadata Repository.

¢ Tools

Oracle Intermedia Search Engine/UltraSearch

Teragram programmatic metadata capture
Search Portal

Enterprise Content Management system, in future for
managing our electronic content — one which; supports

metadata capture and more sophisticated infermation
access and publishing needs




Enterprise Search Functional Architecture

Content Content o Social
Recommender L. Personalization Threshold

Aggregator Engine Syndication Profiles Or Task Filtering
Filtering

Query
Manipulation Classification Vocabulary
Options Schemes Support

Results Cross Interface
Display & Language -Simple and
Manipulation Searching Fielded Search

Query
Processing
Algorithms

Index

Utilities Search tools

Indexes

Utilities Consolidated
Metadata Extracts MDR Metadata

Tools &
Metadata Loads Utilities Store

Metadata
Maintenance Utilities

Security Policy Metadata Extracts

Change Mgmt.

Processes common
Interface Data

Templates

Stores*

*includes thesaurus
support and taxonomies

Teragram Metadata Capture




Semantic Search

What Is 1t and how do we
achieve 1t?




BEgiRpWitirarciialiEnees::

| provide a challenge to the group te find me a Welb
search engine which suppoerts a true advanced search
— one which allows youi to do fielded searching and to
contextualize your search

Any environment that supports research or experts
needs to be able to contextualize search....

What do you need to architect an advanced search?

Why don’t web search engines support this type of
searching?




Oniclegiesiantr SemanicSealc

¢ Semantic Search leverages ontologies — but we need
to be clear about what an entelegy. Is...Ontelegy. Is
an integrated design of different Kinds of
taxonemies, rules and entities

¢ Let’s see what a semantic search interface might
look like

¢ Then let’s deconstruct what’s behind the interface




Ring
taxonomy

Ring
taxonomy

Advanced Search

Search  Clear Search Help
Text/Keyword All waords v
Title
Author
Date From & T T
Country Albania A Region Select All A

Bosnia-Herzegovina

Congo, Democratic Republic

Egypt, Arab Republic of

Albania b

Topic Select All | Subtopic

Agriculture & Rural Development
Children & vouth

Economic Policy & Debt
Education b

Document Select Docurnent Type %

Type: Flat taxonomy

Language Any Language v

Numbers Report Loan Credit
Project 1D Trust Funds

Sortresults by @) pare O Type O Relevence

Display results
in the sets of O O 20 O s0

africa - Sub-Saharan
East Asia & the Pacific
Europe & Central Asia
Latin &merica & Caribbean ¥

Select All A
Environmental & Managerment
Forests & Forestry

Biodiversity

Climate Change b
Hierarchical
taxonomy

Fielded Search = Faceted Taxonomy

Search Clear



RES u ItS for "biodiversity™

Search pew Search | Search Help | Saved Search

Did vou rmean: "biodiversity"

Marrow your search

by: Sort resul —FeElevance | Date | Titlem

Al

Ring Taxonomy Metadata

Results 1 - 10 of 1220 | W 4 Page: 12345 F W/| Showin sets of: 10 20 5

Countey

Email Description [Clegse check against the result(s) and clicl on thé "Emall Descriotion”™ to ermail)

Dacurent Type

Topic

Try these other
searches:

Coastal biodiversity

Dispersal biodiversity

Comestic biodiversity

Forest biodiversity

Freshwater
biodiversity

Network
Taxonomy

[] 1. Romania - Danube Delta Biodiversity Project ﬂl | Wiew as HTML

Type: Implementation Completion Report, Date: 10-1ul-
Biodiversity Biological diversity - or biodiversity - refefs to the variety of lifeon Earth, and
is often categorized at the levels of genetics, species, And ...

World Bank Group | Biodiversity (Request) @

Type: Visual Material, Date: 10-1ul-2005

Biodiversity and Environrmental Assessment, Score Card to Assess Progress in Achieving
Management Effectiveness Goals for Marine Protected Areas, 2004

Protecting Asia's Biodiversity - From Crouching ... ©@

Type: Press Release. Date: 09-1ul-2005

Protecting Asia’s Biodiversity - From Crouching Tigers to Hidden Langurs, Warld
Bank launches new repaort respanding to East Asia’s Biodiversity Challenges. ...

News - Biodiversity "Hotspots’ are of New Partnership @

Type: Mews Story, Date: 09-Jul-2005

Mews highlights an development issues ... Critical Ecosystern Partnership Fund will Better
Protect Biodiversity Hotspots, & new $150 million fund ...

Upcoming Biodiversity Meetings @

Type: Event, Date: 03-1ul-2005

Access to the Annoal Meetings venues and related events ... the DM and its upcoming
Global Competition please ... protected areas and biodiversity conservation, It will ...

Uruguay: Inteqrated Natural Resources and Biodiversity ... @

Type: Project Appraisal Docurnent, Date: 08-Jul-2005

Uruguay: Integrated Matural Resources and Biodiversity Management Project,
WASHINGTON ...




RES L1 ItS for “"biodiversity™

Search pew Search | Search Help | Saved Search

Oid vaou mean: "biodiversity"”

Marrow your search
by:

s Al

+  Country

+ [Document Type
» Topic

Try these other
searches:

« Zioastal biodiversity

« Dispersal biodiversity

« Diomestic biodiversity

* Forest biodiversity

Freshwater
biodiversity

More explicit

Sort results by: Relevance | Date | Title | Docurment Type

Email Description

Cave

¥ 1.

F .

Titde

Romania -
Danube Delta
Biodiversity
Project

World Bank Group

| Biodiversity
(Hardcopy)

Protecting Asia's
Biodiversity —
From

View of faceted
taxonomy

v

] 4.

Crouching ...

E | Wiew as HTML
MNews -
Biodiversity

'Hotspots"' are of
Mew Partnership

Date
12-Jul-2005%

10-Jul-zo05

10-Dec-Z004

08-Jan-z004

Results 1 - 10 of 1220 | ¥ 4 Page: 1 2345 bk

Type

Implementation

Completion
Fepart

Visual Material

Press Release

Mews Story

DescHpbon

Biodiversity Biological
diversity - ar biodiversity -
refers to the variety of lifeon
Earth, and is often
categarized at the levels of
genetics, species, and ...

Biodiversity and
Environmental Assessment,
Score Card to Assess
Progress in Achieving
Management Effectiveness
Goals for Marine Protected
Areas, 2004

Protecting Asia’s Biodiversity
- From Crouching Tigers to
Hidden Langurs. Waorld Banl
launches new report
responding to East Asia’s
Biodiversity Challenges. ...

Mews highlights on
development issues ...
Critical Ecosystem
Partnership Fund will Better
Protect Biodiversity
Hotspots, & new $150 million
fund ...

¥ | Show in sets of: 10

20 50

Info

i



Ontology Design from 50,000 Feet

Contextual
Matrix &

Business i Sensiing
Rule

Understood

Topic Class

Scheme Has
Meaning in

Business Process Has
Scheme values Content

Entity]_ Has relationship to

Metadata Content
Parts Profile

Elements

Skill Sets/
Competencies Contains Metadata

Has
values

Standard
Statistical Variables Content

. Hierarchy . Flat Taxonomy . Network Taxonomy . Faceted Taxonomy . Ring Taxonomy




laxenomies at\WorkiRrer@Riel ey,

Controlled vocabularies — guiding users through the search
process (flat taxenomies)

Classification schemes — browsing, navigation, syndication,
contextualization (hierarchical taxeneomies)

Metadata — supporting fielded search (faceted taxenemies)

Thesauri — supporting knowledge discovery, preventing
Zero results, supporting cross-language searching (network
taxonomies)

Synonym Rings — improving relevancy, reducing
Information scattering, managing recall (ring taxonemies)




Facet Taxonomies

Faceted taxonomy represented
as a star data structure. Each
node In the start structure iIs
liked to the center focus.

Any node can be linked to
other nodes in other stars.
Appears simple, but becomes
complex quickly.




CoerelvietadaiasSiraea)y.

What Is a core metadata strategy?

What’s the process you use to discover your erganization’s
core metadata strategy?

Libraries have many core metadata standards — COSATI,
Dublin Core, MARC, MODS, COSATI, AllIM TR48

The important question for metadata in search isihow: are
you using your metadata to support search?

Too often we put a ‘dumb’ search engine on top of ‘smart
metadata’ and do nothing more with it than ‘publish” it

It’s time to think smarter about how we use our metadata




Purpose of' Bank Metadata

Identification/ Search &
Distinction Browse

Compliant Document

Use Management
Management

Agent Country Authorized Record Identifier
By
Title Region Rights Disposal Status
Management

Date Abstract/ Access Disposal Review Date
Summary Rights

Format Keywords Location Management History

Publisher Subject-Sector- Use History Retention
Theme-Topic Schedule/Mandate

Language Business Preservation History
Function

Version Disclosure Status Aggregation Level

Series & Disclosure Review Date Relation
Series #

Content Type




Elatliaxenemy Sttcile

Energy Environment Education Economics Transport Trade  Labor Agriculture




HIeranchicalniaxenemy.

-
.

A hierarchical taxonomy is
represented as a tree data
structure in a database
application. The tree data
structure consists of nodes
and links. Inan RDBMS
environment, the relationships
become associations. Ina
hierarchical taxonomy, a node
can have only one parent.




Hierarchical Taxonomies — Classification
Schemes

Ranganathan Is the supreme authority on how to create a
well-design classification scheme

Most of what we teach in graduate schoeol, though, 1S how
to use a classification scheme not how to create one

Classification schemes are the controlling reference soeurce
for metadata attributes

For example, the Enterprise Topic Classification Scheme Is
the reference source for the attribute Topic

We use tools to help us discover what the scheme should
be and also to help us classify content




NetWwoerksliaxonemies

A network taxonomy is
a plex data structure.
Each node can have
more than one parent.
Any item in a plex
structure can be linked
to any other item. In
plex structures, links
can be meaningful &
different.




Ring Taxonomy

Poverty mitigation

. Poverty alleviation
Poverty reducation

Poverty prevention - - Poverty elimination

N\

Poverty abatement - Poverty reduction

Rings can include all kinds of
synonyms - true,
misspellings, predecessors,
abbreviations

Poverty eradication




Eueling SemanticiSearch VWit
Vietaeaia

Or, ....If Metadata Is Dead, Semantic Web and
Semantic Search Are Dead




Bulldingrand VaiR2ImReNIEXCRGINIES

Moving tewards autemated metadata generation means
that catalegers shifft their effort te reviewing the metadata
generated and to more fully developing and maintaining
subject headings/thesauri and classification schemes as
part of a suite of categorization tools

Level of effort shifts to training and developing the teols
and away from eriginal cataleging and metadata capture

Continue to work closely with subject experts te define the
controlled vocabularies and classification schemes

It means that you have to have a metadata infrastructure
that looks something like that ontology we just reviewed

There is no silver bullet ontology tool out there that will do
this work for you — your knowledge and skills are critical




Metadata Capture Methoeds

Ider_mflcai;lon/ Search & Use Managemen?omp"ant Document
Distinction Browse Management

Agent Country Authorized Record Identifier
By
Title Region Rights Disposal Status
Management

Date Abstract/ Access Disposal Review Date
Summary Rights

Format Keywords Location Management History

Publisher Subject-Sector- Use History Retention
Theme-Topic Schedule/Mandate

Language Business Preservation History
Function

Version Aggregation Level

Series & Relation
Series #
Content Type

Programmatic Capture Extrapolate from Business

Human Capture Rules
Inherit from System Context




Smart Use ol iecChnelogies

¢ Sample structure — Bank Topics Classification Scheme
(hierarchical taxenomy)

= Oracle data classes used to represent Topic Classification
scheme

hierarchical taxonomy: as reference soeurce for the
attribute — Topic

used for Browse, Search, Content Syndication,
Personalization

e 15t challenge Is to architect the hierarchy correctly

3 distinct data classes, not a tree structure with
Inheritance

Allows you to use the three data classes for distinct
functions across systems but still enforce relationships
across the classes




#+ Untitled - MetaDataManager

File Edit Insert ‘iew Help ID

|| &[f|e] Se] o ajy] &

LOOT MODE # |+ @ SEARCH SECTR

Agriculbure + @ SEARCH_SUESECTR 3 Oracle

Conflict & Developrment + @ sEARCH_sUB sUesec  Data classes

Culture & Development

Education

Energy

Ervironment

Finance & Financial Sectar Development

Gender

LOvErnance

Health & Mutrition

Communities 2 Human Settlements (Human Settlements)

Induskry

Information and Communication Technologies

Infrasktructure

Inkternational Economics & Trade

Labor & Social Protections

Law & Justice

Macroeconomics & Economic Growth

Population

Poverty Reduction

Private Sectar Developmenk

Public Sector Development

El_!ral Development Relationships
cience & Technology Developrment

Social Developmenk across data

Transpork classes

Airporks and &ir Services

Inkteligent Transpork Systems

Inter-Urban Roads and Passenger Transpork
ki Mndal Tranchnrt
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#+Untitled - MetaDataManager

Flle Edit Insert Yiew Help ID

D|@|d| || ] 51%] o] ay| b

+-@ ROOT NODE SEARCH_SECTR.

@ Infrastructure Topic data class
@ Water Resources

@ Agriculture

@ Conflict & Development

@ Culture & Development

@ Education

@ Energy

@ Enviranment

@ Finance & Financial Sector Developrent
@ Gender

@ Governance

@ Health & Mutrition

@ Communities & Human Settlements (Human Settlements)
@ Industry

@ Information and Communication Technologies
@ International Econamics & Trade

@ Labor & Social Protections

@ Law & Justice

@ Macroeconamics & Econamic Growth

@ Population

@ Poverty Reduction

@ Private Sector Development

@ Public Sectar Developrment:

@ Rural Development

@ Science & Technology Development

@ Social Development

@ Transport

@ Urban Development

@ ‘Water Supply & Sanitation




+ @ ROOT NODE = @ SEARCH_SUBSECTR

A0S HIY

Access of Poor ko Social Services

Access ko Markets

Adolescent Health

Agriculbural Growth and Rural Development SUthpiC
Agricultural Trade

Alcohol and Substance Abuse Data Class
anti-Money Laundering

Arbitration

archives Management:

Artizans

Access & Equity in Basic Education

Accommodation & Tourism Induskry

Administrative & Civil Service Reform

Adminiskrative & Civil Service Reform {administrative & Civil Service Reform - 19,08,00)
Adminiskrative & Regulatory Law

Adulk Outreach

Agribusiness

Agribusiness & Markets

Agriculbural Extension

Agriculbural Induskrsy

Agriculbural Irrigation and Drainage

Agricultural Knowledge & Information Systems

Agriculbural Enowledge & Information Systems (agricultural Knowledge & Information Systems -
Agriculbural Producer Srganizations

agriculbural Research

Agriculbural Sector Economics

Agriculbure & Farming Sysktems

air Quality & Clean Air

airports and Air Services

anthropology

arks & Music




#+ Untitled - MetaDataManager

File Edit Insert Yiew Help ID

Djw|d| &|=|e] 2] ofc] ms]| &)

+-@ ROOT NODE Sl J SEARCH_SECTR _
+-@ SEARCH_SUESECTR Subsubtopic
- @ SEARCH_SUE_SUBSECTR Data class

@A

Access ko Municipal Financial Markets
Access ko Urban Housing

Adulk Education Approaches and Program
Air Services Competition and Regulation
Air Traffic Management

Air Transport Infrastruckure Finance

Air Transport Security

dircraft and Rouke Licensing

Airports and Land Access

Alkernative Education

Artizanal Mining
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Catlegeizing CoRient

Let’s look at how we're categorizing our content te this
structure automatically

Topic classification, geographical region assignment,
keywording examples

Can apply this approach to any: kind of content

Enables us to build a robust metadata repository model,
with strong metadata quality, te move towards Sl at the
functional level

Also note that we can do this across many languages




Semanic AnalysisE=USIngNIE
NIEChineIegIES 1o BEsiHACVARIAGE

Semantic analysis tools which support concept extraction,
categorization, summarization and pattern matching rules
engines

Teragram works in 23 languages

Use categorization to capture Topics, Business Activities,
Regions, Sectors, Themes, etc.

Use Concept Extraction to capture keywords

Use Rules Engine to capture Loan #, Credit #, Project ID, Trust
Fund #, etc.

Use Summarization to generate a ‘gist’ of the content




IHeW! G @ES Semanitic: analN/SISAWEIKY

canon dict
ret+ 0001 Qgm0 DATE

William Clinton FERZOM President Clintaon Eill Clintan
lame duck LUTERM

}:.l I'I.I'I I'I.I'I
next wvear Fresident Clinton lame duck

II..III ISI II“II III.III
year President Clinton

morph_dict
after

ne xt

wear
president presidents
Clinton
he

a

| .,

duc ked duc king




Semaniicr ARalysSIST BasiCs

¢+ Once you have made seme sense of the sentence,
reconstruct entities for information; extraction (compose)

Ildentify hames and other fixed form expressions —
people, oarganizations, conferences

Ildentify basic noun groups, Verb groups,
presentations, other grammatical elements

Construct complex noun groups and Verh groups
Ildentify event structures

Ildentify common elements and associate




ClUsienne Vs Calcgolizaiien

¢ Clustering Categorization

In clustering document collections are In categonzation, document collections
processed and grouped into dynamically are processed and grouped into
generated clusters .. predetermined groupings based on a

taxonomy generated with training
D ocument sets.. .
Collection R — Document

0
> L1 I oy b L
oo | Ee UU0

Cat Cat?  Catd

Category? Training Categoryd Tralning
o Mo L] o

L

Clusterd Cluster2 Clusterd Clusterd




Feveraging tmersShtcile

Each subtepic Is a knowledge domain (hierarchical
taxonemy)

Each subtopic has an extensive concept level definition
(1,000 — 5,000+ concepts)

Concepts are controlled vocabularies in thelr raw form; (flat
taxonomy)

Concepts with relationships (extensive per new Z39.19
standard) comprise semantic network (network taxenomy,)

Categorization tools work with topic structure & concept
definitions to categorize and index content

The following screen illustrates how that same structure Is
embedded into Teragram profile to support categoerization




i Topics.tk2 - Teragram TK240

File Edit Wiew Build Project Category Concept Testing Server Help
DEE %7 sS4 & 40
- 4% Topics [QOF, (OR, "hbattoirs"™) , (OR, "ALT™) , (OR, "aborted cows™), (OF, "absentee farming™) .,

£

Ready

14 Start

=@ English

- & Categorizer

=-£3 Top

-3 Topics

+

+

+

Subtopics

{7 B44279- Macroelonomics & Econormic Gror
{7 644280 - Social Developrment

{7 G44281 - Culture & Development

1 644282 - Law & Justice

{7 B44283 - Governance

£ 644284 - Cormmunities & Hurman Settlerner
f) 644285 - Private Sector Development

{7 B44286 - Industry

@ R44287 - Water Supply & Sanitation

{7 B44288 - Environment

{7 644288 - Science & Technology Innovation
{7 B44280 - Agriculture

LELL LTS LLLL L L oL Y

BT 2784 - Agriculture and Farming Syster
BT 27845 - Agrihusiness

BT 2786 - Agricultural Extension

BY278Y - Agricultural Producer Organizal
BY2788 - Dairies & Dairying

BT2789 - Crops & Crop Management Sy
BY 2790 - Fertilizers

BY 2791 - Livestock & Animal Hushandry
BY2792 - Pest Management

BY 2793 - Agricultural Irrigation

BT 2794 - Agricultural Research

BT 27945 - Fisheries & Agquaculture

BY 2797 - Agricultural Knowledge & Infarr
BY 27983 - Agricultural Economics

BT 2854 - Forestry

& Taworomy |49 Dependencies

CEHTEREN *@

= F
v

'@ = Tkz40 license - Lat....

[OF, "Aniwal health projects™), (OF, "animwal health requirements™) , (OR, "animal 1
[OR, Manimal tenure rights™), (OF,"Ahnimal textile f£ikbers™), (OR, "animal tractior
[OR, "breeds farmers™), (OR, "Broiler chickens™), [(OR, "Broilers poultey™), (OR, "Er
fac™), (OR, "ocrude fiber™) , (OR, "ocrude fibre™), (OR, "orude form™) , (OR, "erude prot
[OR, "family-farming sector™), (OR, "farm™) , (OR, "Farm animals™), (OF, "farm budget
alternatives™), (OR, "fodder availability™), (OR, "fodder banks"™), (OR, "fodder co:
[OR, "Grazing intensicy™), (OR, "grazing land™), (OR, "Grazing lands™"), (OR, "grazi:
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Abstract: Praject ratings for the Danube Delta Biodiversity Project far Romania are as follows: Project outcome is moderately
satisfactory; sustainability 1= likely; institutional development impact is modest; Bank perfarmance is satisfactary; and Borrower
performance is satistactory. There are four lessons: 1) Biodiversity conservation cannot be camied out inisolation. |t has to be
integrated within the economic interests of local and regional communities. Resentment is created when financing of nature
conservation appears to have preference aver unmet local needs, be it employment or delivery of basic services. Failure to
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Abstract: Project ratings for the Danube Delta Biodiversity Project for Ramania are as follows: Project outcome 1s moderately
satisfactory; sustainability i1s likely; institutional development impact is modest, Bank performance is satisfactory; and Barrower
performance is satisfactory. There are four lessons: 1) Biodiversity conservation cannot be carmed out inisolation. It has to be
integrated within the economic interests of local and regional caommunities. Hesentment is created when financing of nature
conservation appears to have preference over unmet local needs, be it employment or delivery of basic services. Failure to
integrate local interests in the conservation and management strategy of a hiosphere reserve can endanger its longer-term
sustainability. 2} Conservation areas will be sustainable only if there is good management and sufficient funding. The Global
Erviranment Facility (GEF) project designers must help establish sound management and governance arrangements that
include local stakehalders and promote income-generating activities. 3) YWhen establishing biodiversity reserves, facilitate
netwarking of the reserve staff with the national and international nongovernmental arganizations and promote recagnition by
international corventions. 4) The GEF should move towards a country-focused strategic approach to complement its
thematically-driven development framewoark. By doing so GEF would develop synergy from a more coherent policy framewaork,
thus improving effectiveness and reducing transaction costs.
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Activity

Approach

Mools

Create new, facet

Human review & consultation,
data structures, governance

Oracle DBMS, In future Metadata
Repository teols (1SO 11179);
Oracle representation ofi data
classes

Create new class

Human review & harmoenization
of existing infermation
structures; tool based discovery
ofi new structures through
clustering & extraction

Teragram dynamic concept
extraction using grammars,
categorization, clustering; Oracle
representation of data classes

Create new concept

Create training sets working with
experts, identify & integrate
existing vocabularies

Teragram concept extraction,
Oracle representation of values

Create new relationship

Human relationship creation,
augmented by technological
discovery

Teragram clustering engine,

MultiTes Thesaurus Management
System, Oracle copy: of
thesaurus relationships

Create new metadata

Enterprise Profile Development
with human review in some
cases, Nno review Iin others;
Metadata Iin the language of the
document/content

Teragram enterprise profile
leveraging concept extraction,
categorization, and
summarizaiton
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v'Project ID
v'Trust Fund #
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Development v'Series #
Maintenance v'Publication Date
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Not all teols will do what we describing here

You need to have an underlying semantic engine
which can perform semantic analysis

You need to have a semantic engine in multiple
languages — semantics vary by language

You need to have access to the programs threugh a
user-friendly interface so you can adapt them, to your
environment without having to have programming
knowledge

You need to have several different Kinds of
technologies to do what I’'m describing here

Not all the tools on the market today support this
WOrk




G News

¢+ More and moere of the teols are beginning te support
this kind of semantic functionality,

More feedback we previde to the vendors, the better
the tools will be

More we try to push the envelope for eur clients and
users, the more and better functionality we will be
able to deliver to them without everwhelming our
scarce resources




IMPAaCIS &) OUICOMES

¢+ Information Access Impacts
Increased precision ofi search
Better control ever recall
Searching like we talk
Exact match searching — knewn item searching willlwerk better

Metadata based searching now begins to resemble full-text
searching but with all the advantages of structure & context, and
a significant reduction in the amount of noise

¢ Productivity Improvements
e Can now assign deep metadata to all kinds of content
= Remove the human review aspect from the metadata capture
e Reduce unit times where human review is stilll used

+ Information Quality iImpacts
All metadata carries the information architecture with It

Apply quality metrics at the metadata level to eliminate need to
build ‘fuzzy search architectures’ — these rarely scale or Iimprove
In performance

Use the technologies to identify and fix problems with our data




MererGranularSearciing

We had it under control, they change the whole game on| Us

Now: users want to be able te target the parts ofi content
that they want to search against — not just werds against
the whole content object

Content Is changing — we now need to pay attention te
content architectures

Context Is changing — we now need to know how the
Information Is being used and by whom for what purpose

We need to begin applying everything we’ve just talked
about at the content ‘part’ level




Metadata for the
Container — Relation links to Metadata for the

the objects Individual objects
Course Record - Links to the

Compound Container container, but does
not inherit metadata

Lecture 1 Textbook Object
Compound Object Compound Object
Container Container

Readings List Study Questions Chapter 2 Chapter 4
(have some common (have some common Compound Object Compound Object
Metadata) Metadata) Container Container

Case Study Object Problem Set #2

Lecture Notes (unique metadata)

(have some common
Metadata)

Problem Set #1 Answer Set #2

Example of Content Architecture for a Learning Object




Content Architecitne

Each ebject in the container has Its ewn eriginal metadata

There are links from some objects to others In the
container, but the links are defined by the context in which
they are used not based on the source of the original
content

Metadata for the container must describe the compound
object, with links to the individual components

Compound object outside of the context only serves to
point users to the location of another instance of the object

Metadata from other sources can be repurposed to build the
container




Vietadaiar ArchlteclireChallenees

¢+ Metadata architecture Is not sufficiently agile te
handle multiple copies, multiple versions,
multiple languages in an elegant and efficient
way

+ Metadata architecture supports redundancies new.

¢+ Metadata architecture not sufficiently: agile to
identify & distinguish record and convenience
copies




Metadata for the
Whole Set — Relation
links to the volumes

Metadata for the
Volume in the set
- Inherits only the

set metadata

Set Metadata Record

Metadata Record for
Unique
Volume in Set

Metadata Record for
Unique
Volume in Set

Language 1 or
Forma 1 (attribute

in Vol.Record)

Copy 1 — location,
format, security,
Original or
convenience

copy

Copy 2 — location,
format, security,
Original or
convenience

copy

Language 2 or
Format 2 (attribute
in Vol Record)

Copy 1 — location,
format, security,
Original or
convenience

copy

Copy 2 — location,
format, security,
Original or
convenience

copy

Language 1 or
Forma 1 (attribute
in Vol.Record)

Copy 1 — location,
format, security,
Original or
convenience

copy

Copy 2 — location,
format, security,
Original or
convenience

copy

Language 2 or
Forma 2 (attribute
in Vol.Record)

Copy 1 — location,
format, security,
Original or
convenience

copy

Copy 2 — location,
format, security,
Original or
convenience

copy
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