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PREFACE 

This*thesis presents a functional model for document 

retrieval systems. Based on this model, a search request 

optimization algorithm and an automatic classification algorithm 

applicable to efficient storage organization are derived. In 

addition some novel evaluation measures for document retrieval. 

systems are proposed. 
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SYNOPSIS 

A model for document' retrieval systems consisting of the 

functional elements: indexing, search request formulation, and 

request-document matching is examined in this thesis. Analysis of 

the request formulation function leads to the definition of an • 

optimality criterion and to a request optimization algorithm suitable 

for use in a system environment which allows iterative searching and 

real time user-system interaction. The optimality criterion has 

applicability to the evaluation of index languages, and generally to 

the design of evaluation tests for document retrieval systems. 

Investigation of the request-document matching leads to a novel 

automatic, classification algorithm applicable to metric comparison 

measures, and useful for establishing an efficient storage 

organization. Finally'the statistical basis for the evaluation of 

document retrieval systems is reviewed and some novel performance 

measures are proposed which are particularly suited to systems which 

induce a retrieval ordering on the members of the searched collection. 

Chapter 1 is introductory in nature and attempts to define 

the area of discoairse and its relation to the general field of 

information retrieval. A..general model for document retrieval systems 

is introduced, and the basic functional elements of this model are 

briefly outlined. This material draws heavily on the work of Salton 

and the SMART automatic document retrieval project, as well as the 

general literature of the field. 
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The indexing component of the model la discussed .in chapter 2 

which is primarily descriptive in nature. The work of a number of 

researchers in this area is cited in describing the development and 

current trends of automatic content analysis. Particular emphasis is 

placed on concept vector indexing techniques which incorporate 

thesaurus type semantic associations.. The SMART system generates 

document and query index images by such techniques and these were used 

in obtaining the experimental results presented in Chapters 3 and 4. 

The original contributions in chapter 2 are related to the techniques 

proposed for index image optimization. 

A search request optimization algorithm analytically derived 

from an assumed optimality criterion is presented in Chapter 3. The 

optimization algorithm and the'notion of request optimization by an 

iterative sequence of retrieval operations are original with the author. 

In addition the notion of testing index language devices by the use of 

optimal search requests is original. Experimental results illustrating 

the optimization process are presented. These were derived by a 

simulation which was coded and run on the .IBM 7094 in conjunction with 

the SMART retrieval system. A search request formulation based on this* 

optimization technique offers the promise of improving the performance 

of document retrieval systems, given'the current state of development 

of computer time sharing and man-machine communication technology. 

Chapter 4 pre'sents an original automatic document 

classification algorithm, heuristically motivated by considerations of 

search• efficiency and by the functional nature of query-document' 

matching operations. This algorithm was coded in Fortran and run on 
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the IBM 7094 producing several classifications of a-collection of 405 

document index images (incorporated into the SMART system). Some 

experimental results illustrating the use of the classifications for 

improving search efficiency are presented. Document classification 

of the type described is novel, in that it is proposed as a direct 

adjunct to the query-document matching operation. Normally, 

automatic classification algorithms have been considered as replace

ments for manual classification or indexing. 

The statistical basis for the evaluation of document 

retrieval systems is discussed in Chapter 5« Several of the topics 

considered are' based'on previous work which is cited by bibliographic 

reference. The organization and presentation as well as some of the. 

conclusions drawn are original. In addition-some novel performance 

statistics are derived which are particularly applicable to query-

document matching operations possessing a high degree .of discrimina

tion such as the correlation measure of the assumed model. Each of 

the statistics derived is capable of describing overall system 

performance with a single parameter in contrast with several of the 

evaluation measures in current use. 
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