
Information Retrieval 
Sophie Bury 

Guest Lecturer 

IS-10010 Introduction to Information Studies 

November 6 2009 



Objectives of Session 

  Develop an awareness of the range of methods used to 
organise and retrieve information and a basic 
understanding of how this has changed over time. 

  Understand the concepts and importance of information 
surrogates, and related concepts of  access points and 
indexing to facilitate effective organisation and retrieval of 
information. 

  Identify three main conceptual approaches to organisation 
of information. 
  Distinguish between them in terms of objectives, features and 

practical effects. 
  Recognise the practical applications of these approaches in 

information retrieval systems. 



Outline of Session 
  Definition of information retrieval. 

  Brief outline of changes in information retrieval over time. 

  Applications of information retrieval. 

  Information surrogates, access points, indexing. 

  Objectives of information retrieval. 

  Identify three main conceptual approaches to information 
retrieval 
  Describe each approach with definitions and examples  

  Recommended reading 



Information Retrieval: Definition 
Information Retrieval = 

Searching for the information you need in an information  

resource or system, e.g.: 
  A search engine on the Web 
  A library, including its catalogue 
  An electronic database e.g. LISAnet 
  An encyclopedia or other reference work 

Information Retrieval System = 

A manual or computerised process for storing, organising  

and accessing information items, e.g. 
  A database 
  A catalogue 
  A printed or electronic directory 

What other examples can you think of? 



Information retrieval: A formal 
definition 

Information Retrieval: 
“the purposeful searching for information in a  
system, of whatever kind, in which information –  
whether in the form of documents, or their  
surrogates, or factual material ('information itself'),  
are stored and represented.”  

(Bates, J; Bawden, D; Cordeiro, I; Steinerová, J; Vakkari, P &  
Vilar, P (2005) ‘Information Seeking and Information Retrieval’  
in: Kajberg, Leif & Lørring, Leif (eds) European Curriculum  
Reflections on Library and Information Science Education.  The  
Royal School of Library and Information Science, Denmark.   
p. 88)  



Information Retrieval changing shape 
over time 

  1950s/1960s 

  1970s/1980s 

  1990s 

  2000s 

Information Revolution. Michael Wesch. 2007 (Video) 



Information retrieval: brainstorming 

  How has the way we organise information changed over 
time? 

  What does this mean in terms of changes in how we 
retrieve information? 



Information retrieval: beginnings 

1940s-1960s 
  Vannevar Bush's "As We May Think" appears in Atlantic Monthly: 

concept of manual indexing. 

  Late 1940s: US military confronts problems of indexing and retrieval of 
wartime scientific research documents captured from Germans. 

  Late 1940s: IBM (Luhn) mechanized punch-card based system for 
searching chemical compounds. 

  1950s: Growing concern in the US for a "science gap" with the Soviets – 
leads to mechanised literature searching systems. 

  1960s: different indexing methods invented by scholars including 
probabilistic indexing. 

  Relevance feedback developed. 

  Important scholarly texts on information retrieval e.g. definitions, 
principles etc. are published. 



Information retrieval: online options 
lead to significant changes 

1970s/1980s 

  Early 1970s: first online commercial systems evolve--NLM's AIM-TWX, 
MEDLINE; Lockheed's Dialog; SDC's ORBIT. Abstract and indexing 
systems. 1980s: steady increase in number of online databases. 
  High learning curve necessary for effective searching of these systems – 

era of the intermediary expert searcher. 

  1970s: Major developments in computerised library catalogues – 
OCLC developed containing Library of Congress records.  

  1980s: Spread of information retrieval systems for use by non-
specialists. 
   Libraries began adopting online library catalogues (OPACs) widely. 

  CD-ROM based IR systems. 

  1980s: move toward full-text retrieval systems, e.g, magazines and 
newspapers. 



Information retrieval: emergence of 
the World Wide Web. 

1990s 

  Tim Berners Lee and invention of World Wide Web (1989) 

  Empowers the user to search for, use and even create information 
in electronic format. 

  Mosaic is the first graphical browser – means graphical elements of 
information become extremely important. 

  Explosion in full-text information e-resources. 

2000s: 

  Web 2.0: social networking (facebook etc.), social tagging (flickr), 
social bookmarking (delicious), folksonomies, blogging, wikis 
(Wikipedia). 

  Web 3.0: semantic web. 



Applications of information retrieval 

 Relevant in diverse aspects of our daily lives: 
 Personal 
 Educational 
 Career 



Information retrieval: Recent Obama 
declaration emphasizes value of skills 
in retrieving information effectively 

  October 2009 declared 
National Information 
Literacy Awareness Month 
in U.S.A. 

  Key message: Need to pay 
attention to importance of 
information literacy 
including information 
retrieval skills. 



“Every day, we are inundated with vast 
amounts of information. A 24-hour news 
cycle and thousands of global television 
and radio networks, coupled with an 
immense array of online resources, have 
challenged our long-held perceptions of 
information management. Rather than 
merely possessing data, we must also learn 
the skills necessary to acquire, collate, and 
evaluate information for any situation.” 

Selected excerpts from Obama’s 
proclamation: 



“Our Nation's educators and institutions of 
learning must be aware of -- and adjust to 
-- these new realities…The ability to seek, 
find, and decipher information can be 
applied to countless life decisions, whether 
financial, medical, educational, or 
technical.” 

Selected excerpts from Obama’s 
proclamation: 



“I call upon the people of the United States 
to recognize the important role information 
plays in our daily lives, and appreciate the 
need for a greater understanding of its 
impact”. 

Selected excerpts from Obama’s 
proclamation: 



Occupational applications of 
information retrieval: some examples 

  Art galleries 

  E-learning 

  Electronic publishing 

  Libraries 

  Museums 

  News agency  

  Office files 

  Knowledge management 

  Records management (print and electronic) 

  Web-site development (internet and intranets) 



Information surrogates, access points, 
indexing. 

  Introduction to what they mean 

and 

 Why they are critical in understanding the 
concept of information retrieval 



Information surrogate: definition 

  “A surrogate is a replacement for an original 
item, which enables the existence of the item 
to be established from a number of different 
perspectives, gives some description of the 
original item, and usually includes details of 
where the original is located and how it can be 
obtained.” 

 (Burke, 1999, p.47) 



  Access points 

  Description 

  Location 

Information surrogate components 



Information surrogate: example 1 
Library book 
(information item) 

Library catalogue 
record (surrogate) 



Information surrogate: example 2 

Journal article 
(information item) 

Journal database 
record (surrogate) 



Information surrogate: example 3 
Movie (information 
item) 

Internet Movie Database 
record (surrogate) 



Information surrogate: examples 4   – 
the print variety 

 Library card catalogue (now basically 
extinct!) – but at the heart of library 
organisation before computers 



Information surrogate: example 5 – 
the print variety 

Ikea Catalogue 



Concept of Indexing – Controlled 
Vocabulary  

 Principles of organisation applied to 
access points used in surrogates e.g. 
author, subject. 
 Need for consistent vocabulary, 

terminology, use of coding etc. 
 Can apply to all kinds of access points 

e.g. authors, subjects and more… 



Take example of subject access 
points – how does this work when 
there are multiple ways of 
describing the same concept? 



Controlled vocabulary 

An example is the Library of Congress Subject Headings – used in 
library catalogues as guide for creating subject labels. 

  Elderly, old people, the aged 
  Library of Congress Subject Heading: aged 

  Human resource management, people management, 
personnel management. 
  Library of Congress Subject Heading: personnel management 

Example Search: UCD Catalogue 



Subject indexing: electronic – 
another example (Database: 
Academic Search Premier) 



Indexes: Print 

  Find indexes at the back of 
many books, where typical 
arrangement is 
alphabetical e.g., 

  Directory of companies. 

  Cookbooks. 

  Retail catalogues. 

  Encyclopedia. 

  Atlas. 

Examples of Index Types: 

  Index  - product names 

  Index – company names 

  Index -  geographical 
index. 

  Index – by subject. 



Index: IKEA Catalogue 



Web 2.0: Social tagging/Social 
bookmarking – Ordinary folks add 
their own language to describe Web 
sites, videos, pictures etc. 
  User created tags. 

  A manifestation of indexing based in the open web. 

  See examples in Flickr, YouTube,  
delicious etc.  



Three conceptual approaches to 
information retrieval 

  Pre-coordinate 

  Post-coordinate 

  Multi-coordinate 



Objective of an Information Retrieval 
System 

It’s obvious 

  Enable people (users) find the information they need 

But is it so obvious? 

  Users have different characteristics & different information 
needs 

These include: 
  Users who don’t really know what they’re looking for until 

they find it. 
AND  

  Users who are looking for a very specific item. 



---> Two Main Objectives 

  Facilitate browsing by grouping items or surrogates in a 
logical sequence (related items are adjacent / close to 
each other) 

 How could items be organised or grouped? 

OR 

  Enable users to retrieve items when they are looking for 
specific information and know exactly what they want. 

Can you think of any examples of systems that enable 
users to do this? 



Pre-coordinate 

Information and its surrogates 
organised in logical order (linear 
sequence). 

Assumes there is a preferred order 
for arrangement. 

Little or no attempt to cater for 
users who want to retrieve 
information in different ways. 

Leads to pigeon-holing: putting 
each item in one place and one 
place only – mono-dimensional. 



Pre-coordinate: Examples of 
Applications 

• Items arranged on supermarket 
shelves. 

• Correspondence in filing cabinets. 

• The use of a classification scheme 
such as Dewey to arrange books on 
shelves in libraries  
http://www.oclc.org/dewey/ 
Example of Dewey applied to web 
sites: Cyber Dewey 

• A listing of entries in a printed 
directory or index, e.g. index at the 
back of a cook book or retail 
catalogue, index at the back of a 
company directory or encyclopedia. 



Pre-coordinate: Examples of 
Applications 

Subject directories or 
guides online e.g. 
BrowseIreland, or Ebay. 

• Nowadays these 
online directories 
typically offer search 
functionality also but 
this is not part of the 
precoordinate 
approach to 
organising 
information. 

• Yahoo! 

Subject guides on library web sites. 



Pre-Coordinate: Combining Terms 
 A system of indexing in which the preferred terms allocated to a  particular 
document or item are syntactically combined in one or  more sequences 
representing the only combinations available for  retrieval purposes e.g. when using 
pre-coordinate indexing, a  manual on bicycle repair might be assigned the 
indexing string made up of three preferred terms in combination: 

  bicycles - repairing - instruction books 
 This brings all aspects of repairing bicycles together in a catalogue or browsing 
list, and might be followed by 

  bicycles - repairing - tools 
 There would be no direct alphabetical access to this subject under repairing, 
instruction books, or tools. This does not mean that the individual concepts within 
a pre-coordinated string cannot be searched for separately, either as controlled 
preferred terms or as free text, but such methods are not part of the pre-
coordinate indexing system. 

 (http://www.willpowerinfo.co.uk/glossary.htm#pre-coord) 



Precoordinate: Exercise 

  Spend 3 minutes looking at this example of a web page to 
find where a pre coordinate approach / structure is used 

  Check to see if your neighbour agrees with you 

  Discuss what you like or dislike about the pre coordinate 
structure 

  Be prepared to tell the class what you have found  





When is pre-coordinate approach 
useful 

  General users who are rather vague about their 
information needs, looking for something on a topic 
rather than comprehensive answers to complex 
questions. 

  Where preference is for browsing rather than searching. 



Post-coordinate approach 

  No attempt to put information items 
in a logical sequence. 

  Recognises the multi-faceted nature 
of many items. 

  Rely on the combination of multiple 
terms at the search stage rather than 
at the input stage. 

  Browsing not facilitated. 



Post-coordinate approach: examples 

  Databases or other systems which allow for the combination 
of search terms at point of retrieval. 

  May be manual, or computerized.  
  Computerisation only efficient way of achieving post-

coordination. 
  Computerisation alone  does not automatically mean post-

coordinate approach.  
  Need to create indexes to information resource or its 

surrogates based on simple search concepts.  
  Facilitates field searching e.g. limit search to author 

field. 
  Need to allow these concepts to be combined using 

Boolean logic. 



Post-coordinate approach: examples 

  Web search engine e.g. Google,  

  Library catalogue. 

  Library journal database, e.g., 
Academic Search Premier. 

 Simple or advanced searching 
typically supported. 

 Field searching often possible 
(advanced mode) e.g. ability to limit 
search to author field, title field etc. 
These are access points. 



Boolean Logic 

  Three main Boolean operators AND, OR, NOT 

  Some related (less important) operators e.g. NEAR 

 Mathematical basis in Venn diagrams and set 
theory 

 Context here is retrieval of information using a post-
coordinate approach 



(http://www.rmit.edu.au/%20browse;ID=725ojuujffy4) 



(http://www.rmit.edu.au/%20browse;ID=725ojuujffy4) 



(http://www.rmit.edu.au/%20browse;ID=725ojuujffy4) 



More on Boolean Logic 
  The research topics we search for are often multifaceted so 

Boolean logic is critical. 

  We may want to ensure that the retrieval system finds all core 
concepts in each result, i.e., the Boolean connector AND is 
needed. 

  Poverty AND children AND Ireland 

  There are often more than one way of saying the same thing, 
e.g., synonyms or like terms apply. We want to make sure the 
system picks up items which have either term or both in them, 
i.e., we use the Boolean connector OR: 

  e.g. web OR internet, recruit OR hire 



Nested Boolean  

  For more complex searches which require the use of 
ANDS and ORs together. 

Example  

 (teenagers OR adolescents) AND computer games AND 
marketing 



Truncation 

 Use truncation symbols where you wish to find 
relevant variants on a word.  

Example 

 manag* finds manager, manages, managing, managed 
etc. 



Time to Practise 

  Which of these two Boolean operator serves 
the function of narrowing a search? 

1.   and 

2.   or 



Time to Practise 

Which one of the following search strings will retrieve the 
most results? 

a.  Fraud in accoun8ng 

b.  Fraud or accoun8ng 

c.  Fraud and accoun8ng 



Time to Practise 

 You're searching a database for a low-fat recipe for 
pasta with either shrimp or chicken. Which one of these 
searches demonstrates the proper use of nesting to get 
many search results that are very relevant?  

  Noodles or (pasta and shrimp) or chicken and low-fat 

   (Noodles or pasta) and (shrimp or chicken) and low-fat 

  Noodles or pasta and (shrimp or chicken) and low-fat 

   (Noodles or pasta) and shrimp or (chicken and low-fat) 

  Noodles or pasta and shrimp or chicken and low-fat 



Time to Practise 

 To retrieve all varia8ons on the word “canada”, i.e., canada, 
canadian etc., which truncated form would best?  

a.  Can* 

b.  Canada* 

c.  Cana* 

d.  Canad* 



Post-Coordinate retrieval: 
Demonstration by searching  

UCD Library catalogue 



Post-Coordinate retrieval: 
Demonstration by searching  

  Academic Search Premier (contains articles of relevance 
to information studies) 



Post-Coordinate approach 

  Advantages 

  Disadvantages 



Post-coordinate approach 

  Facilitates precise retrieval of specific items. 

  Enables access from different perspectives. 

  Browsing is not well supported. 
  Items not ordered in a linear sequence 
  User does not benefit from helpful arrangement of items. 



Multi-coordinate approach 

  Allows both pre- and post- coordinate retrieval of a collection of 
items.  

  Provides multiple connected pathways through a body of 
information. 

  Relates to the associative processes of human memory. 

  Vannevar Bush in 1945 influenced by way human memory works when 
anticipated the basics of hypertext. 

  Allows users to jump easily from one topic to a related one. 

  Allows for retrieval from different perspectives. 

  Requires creation and updating of links.  

  Users may become disorientated / lost 



Multi-coordinate approach: Example of 
Application - Wikipedia 



Multi-coordinate approach: Example of 
Application - Wikipedia 



Multi-Coordinate Approach 

  Examples of Applications: 
  hypertext (non-linear text) 
  hypermedia (text, graphics, audio, video, etc.)  
  many encyclopaedia and other reference works published 

on CD-ROM and browsable 
  Web based navigation on the Internet 



Hypertext – Further Reading 

  Vannevar Bush seminal article “As we may think” The 
Atlantic Monthly; July, 1945;  Volume 176, No. 1; pages 
101-108; (especially p. 106-108 on Memex). 
http://www.ps.uni-sb.de/~duchier/pub/vbush/vbush.shtml 

  http://en.wikipedia.org/wiki/Hypertext 

  http://dictionary.reference.com/search?
r=67&q=Hypertext 

  http://www.w3.org/WhatIs.html and links therein 



Comparison of Pre, Post and Multi / flexi 
Coordinate Retrieval 

Feature Pre coordinate Post 
coordinate 

Multi / flexi 
coordinate 

Browsing Easy Difficult “Easy” get lost? 

Arrangement 
of items 

Helpful from 1 
perspective 

Unhelpful Unhelpful 

Linking of 
concepts 

Poor Good Poor 

Items 
accessible by 

Primary concept Many 
concepts 

Many concepts 

Roles, links Maintained Ignored Partially 
maintained 

Applications Printed materials & 
computer menus  

Computer 
databases 

Hypertext & 
hypermedia 



Reading on Information Retrieval – 
Today’s Lecture 
  Burke, Mary A. (1999)  Organization of multimedia 

resources.  Aldershot: Gower. 

  Norton, Melanie J. (2000)  ‘Information retrieval’, In: 
Introductory Concepts in Information Science, p. 51-62.  
Medford, New Jersey.  



How Well Have You 
Understood? 

  You enter several words in an online library 
catalogue.  Is your search: 
1.  hypertext 
2.  post coordinate 
3.  pre coordinate 

4.  all of the choices above 
5.  two of the choices above 

6.  none of the choices above  



How Well Have You 
Understood? 

  When you browse through the index at the 
back of a book, is your search: 
1.  hypertext 
2.  post coordinate 
3.  pre coordinate 
4.  all of the above 
5.  two of the above 
6.  none of the above 



How Well Have You Understood? 

  Which approach to information retrieval makes 
use of hypertext and hyperlinks? 
1.  Pre coordinate 
2.  Post coordinate 
3.  Flexi/multi coordinate 



Information Retrieval on 
the Web 

  Precoordinate = 

  Search Directories & Menus 

  Postcoordinate = 

  Search Engine 

  Flexi / Multi Coordinate = 

  Miscellaneous Hypertext Links 
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