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Abstract

Documents retrieved in response to a user’s query
should reflect the intention of the user. Keyword
searches are not sufficient to accomplish this task. This
paper considers Latent Semantic Indexing (LSI) as 
possible solution. LSI is considered in the context of a
large set of World Bank documents. LSI is shown to
be useful in this regard, but not a complete solution.
Additional, domain specific, information would be
needed as well.

Introduction

The World Bank has a very large repository of case
studies and reports on various economic and social
development projects undertaken in the developing
countries. Staff working on a new development project
often have to perform a keyword search to find an
example that is similar to their situation. But keyword
based searches can miss pertinent documents because
those documents do not contain the presented keywords.
Furthermore, they might retrieve documents which,
although containing the keywords, in fact are unrelated
to the actual search (Moussavi 1999). This means that
the difficult task of trying to find the correct words to
enter for a search is placed on the user. It would be
preferable to give as much of the job as possible to the
computer instead. The first place to look for solutions is
how the knowledge base is indexed. Keywords are an
essential building block to any indexing scheme, but they
are not enough by themselves. Correlations between the

keywords and documents also need to be found. One
system for doing this is Latent Semantic Indexing (LSI).

LSI groups words by their relationships to other
words in and across documents. This allows the system
to place related documents in close proximity, and
unrelated ones further away. Thus, although some actual
keywords in the documents might differ, if there is
enough similarity across documents, they will be
grouped together. Furthermore, a search on one of the
keywords will also yield documents containing the other
related words. LSI works by taking a matrix of terms
and documents and analyzing it by singular value
decomposition (SVD). Each term and document 
indexed by its vector in the matrix (Deerwester, et ai.
1990) (Laham 1997). The result is a geometric space
correlating terms and documents.

Research

This paper describes findings from an ongoing
examination of application of LSI to indexing (and
concept generation) a large set of World Bank
documents on economic and social development issues.
Our research objective is to develop a conversational
system (Aha and Breslow 1997) via which the users can
retrieve the most relevant documents by answering
questions on indexed features. This paper focuses on the
efficacy of LSI in the retrieval of documents in a manner
which more closely fits with the user’s concept for the
query. Queries of over 500 abstracts of documents on the
topic of economic growth in East Asia, and especially
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Korea, were conducted. Each query returned 100
documents. The correlation of the queries and the
documents retrieved by LSI will be examined.

Three of the queries that were presented to LSI :

( I ) How did East Asian countries achieve their economic
growth
(2) How did East Asian countries achieve their growth
rates
(3) How did Korea achieve its economic growth

LSI transformed those user entered queries into
the following tbrms:

( i ) east asian countries achieve economic growth
(2) east asian countries achieve growth rates
(3) korea achieve economic growth

Thus, all commonly used words were removed from
the query before the search was begun. The phrases
were not treated as sentences, but rather as a
conglomeration of keywords. Queries could be
presented in the form of sentences, or even as
documents, but LSI would base the search solely on the
relevance of the keywords, not by attempting any kind of
linguistic parsing of the query.

Results
The documents returned for queries (I) and (2) 

quite similar in many ways, but query (2) also included
many documents relating to interest rates and other
topics which were not quite as relevant to economic
growth on the whole. Results of query (3) were highly
focused on Korea. at times even to the exclusion of
economic growth.

Queries (1) and (2) both returned with document 
as the most relevant, giving it a weight of 0.740514 and
0.712007 respectively. As can be seen, the document
refers to the effect of credit policies in the development
of East Asian countries:

Credit policies : lessons from East Asia --
Directed credit programs were a major tool of
development in the 1960s and 1970s. In the
1980s, their usefulness was reconsidered.
Experience in most countries showed that they
stimulated capital-intensive projects, that
preferential funds were often (mis)used for
nonpriority purposes, that a decline in financial
discipline led to low repayment rates, and that
budget deficits swelled. Moreover, the programs
were hard to remove. But Japan and other East
Asian countries have long touted the merits of
focused, well-managed directed credit programs,
saying they are warranted when there is a
significant discrepancy between private and social
benefits, when invesment risk is too high on

certain projects, and when information problems
discourage lending to small and medium-size
firms. The assumption underlying policy-based
assistance and other forms of industrial assistance
(such as lower taxes) is that the main constraint
on new or expanding enterprises is limited to
access to credit. The authors give an overview of
credit policies in East Asian countries (China,
Japan, and the Republic of Korea) as well as
India, and summarize what these countries have
learned about directed credit programs. Among
the lessons: 1) Credit programs must small,
narrowly focused, and of limited duration (with
clear sunset provisions); 2) subsidies must be low
to minimize distortion of incentives as well as the
tax on financial intermediation that all such
programs entail; 3) credit programs must be
financed by long-term funds to prevent inflation
and macroeconomic instability, recourse to
central bank credit should be avoided except in
the very early stages of development when the
central bank’s assistance can help jump-start
economic growth; 4) they should aim at achieving
positive externalities (or avoiding negative ones),
any help to declining industries should include
plans for their timely phaseout; 5) they should
promote industrialization and export orientation
in a competitive private

This document seems to fit fairly well into the
concept of the query, so this is an appropriate retrieval
from LSI. Notably though, this document was not
considered terribly relevant to query (3), where it was
only given a weight of 0.279761, quite a low score,
especially given the strong weighting it received for the
other two queries. This, despite the fact that Korea is
even mentioned explicitly in the document.

Documents 512, 516, and 517 were all considered to
be highly relevant to query (3), being given weights 
0.690721, 0.619509, and 0.596581 respectively. All of
the documents refer to Korea’s economic growth, thus
one would expect this to be the case.

Document 512:
Korea - Problems and issues in a rapidly growing
economy -- The phenomenal economic progress
of the Republic of Korea during the past decade is
one of the outstanding success stories in
international development. Despite a lack of
natural resources, Korea has made the transition
from a largely agricultural society into a semi-
industrialized country in a relatively short time.
This book traces the impressive industrial growth
and discusses the issues that Korea’s five-year
plan for 1977-81 must try to resolve. It focuses on
the problem of mobilizing financial resources -
both foreign capital and domestic savings - for
future growth and on the problem of increasing
industrial exports without undermining efforts

KNOWLEDGE MANAGEMENT 321



toward import substitution. This study of Korea’s
plans for industrial expansion emphasizes the
textile, electronics, and shipbuilding industries, as
well as the contribution that small and medium-
size firms can make. It also considers the social
goals of more even distribution of the benefits of
growth, increased employment, and greater parity
between urban and rural incomes.

One would also expect that any documents so
relevant to a query on the economic growth of Korea,
would also be of value in a query pertaining to the
economic growth of East Asia. However, LSI did not
weigh these documents heavily for queries (1) and (2).
For query (1), they were given weights of 0.406988,
0.204237,and 0.221794, while for query (2) they were
given weights of 0.356005, 0.169973, and 0.276461
respectively. Likely, these documents might not even be
considered relevant in a search for queries (I) and (2).

In the case of document 504, LSI rated it similarly
for queries (1), (2), and (3), 0.414071, 0.370077, 
0.372094 respectively. This despite the fact that the
document does not mention East Asia or Korea at any
point in the document.

Nepal - 1997 Economic update: the challenge of
accelerating economic growth -- This report was
prepared for the Nepal Aid Group meeting
scheduled to be held in Paris in early 1998. The
report focuses selectively on a limited set of key
issues critical to accelerating economic growth
and improving development management in the
short-to-medium term. The report is organized
into two chapters. Chapter I reviews recent
economic developments, focusing particularly on
economic growth, fiscal management, the
financial sector, and progress in economic
reforms. Chapter 2 looks at the development
agenda which will accelerate economic growth
and development on a sustainable basis. The main
elements of the development agenda include: 1)
Aim for sustained high rates of broad-based and
more equitable economic growth, and make
strong efforts to reduce the population growth rate
in order to improve the living conditions of the
predominantly rural poor. 2) Make concerted
efforts to promote human resource development
and to provide basic infrastructure and services.
Improving education, health, and nutrition are
essential for enhancing literacy, skills,
productivity, and income-earning capacity.
Increasing basic infrastructure would directly help
support economic activities and improve living
standards. 3) To take care of those not directly
benefiting from the growth process, especially
vulnerable and underprivileged groups, including
women.

In fact, perhaps it is because this document mentions
neither East Asia or Korea that the weights are so
similar. It is not pulled off in any direction by the
inclusion of any of these terms.

Another interesting result is the case of document
230. It is a very short document, without even an
abstract.

Date: 1997-06-26
Report#: i 6812
Title: Korea- Public Hospital Modernization
Project
Abstract:

There is very little, if any relation to economic
development. Why then would it receive a weight from
query (3) as high as 0.684027? One possible explanation
is that of the few terms present in the document, Korea is
one. Thus the relation of the occurrence of the term
Korea to the total number of terms in the document is
quite high. However, there is no correlation to the
concerns of economic growth mentioned in the query.
Not surprisingly document 230 was not one of the
documents retrieved in query (1) or query (2) (each
query retrieved 100 of the over 500 documents).

Discussion
While LSI seems quite able to retrieve documents

relevant to the keywords given in a query and in this
respect its performance is superior to keyword-based
search engines, it is still not satisfactory in dealing with
the intention of the user. Our last example where LSI
returns a document that has no relation to economic
development in Korea brings up the following interesting
question: What additional (external to LSI) criteria
should be used for rejecting or selecting a document’?
We could consider several parameters: length of a
document, relative weights of terms within a query (for
instance, given our domain knowledge, we might
associate a higher weight to ’economic growth’ than
’Korea’), etc. Moreover, we can take advantage of
subsumption axioms (Woods 2000) and rules that
capture a good deal of domain knowledge about
relationships between concepts to preprocess queries and
achieve a better match to user’s intention. For example,
our results were not quite as expected in so far as
returning similar documents for queries on economic
growth in East Asia and Korea. Given that Korea is an
East Asian country, one might well expect to see a higher
correlation of weights for retrieved documents.
Preprocessing of the query in this case amounts to
utilizing a keyword based concept hierarchy to insure
that related keywords are included in any given query.
Thus for example, Korea would be included in a query
on East Asia.

It is clear that, despite LSI’s ability to find
correlations between terms and documents, there is still a
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great need for storing domain knowledge in terms of
heuristic rules and relations between concepts (e.g.,
relation between countries and regions). Such a system
would consist of three integrated components: A case
libra,, containing concrete cases of development
projects; A knowledge base that contains general domain
knowledge in the form of relations among features and
heuristic rules; and A situation assessment user interface
that derives more meaningful features before attempting
retrieval of a useful case (Moussavi 1999). LSI would 
integral to the system in a number of ways. For one
thing, it would be used to index the case library, thus
extending the indexing of the system to include more
than just the knowledge base.

One, very useful, ability of many CBR
applications is the ability to adapt old cases to
new ones. Given a knowledge base of
documents, no adaptation is possible, as the
documents cannot be changed. However, with
a system that is constructed to handle user
t~eries of the knowledge base, the queriesemselves can become cases. Thus adaptation
of old queries to new ones is a possibility.
Furthermore, this focuses the adaptation
process on the desires of the user, rather than
the facts of the knowledge base, which seems
appropriate for improving system response to
user needs. In order to do this, the queries,
both old and new, would need to be indexed.
Again, LSI is a powerful tool for
accomplishing such indexing. LS] would be
useful for this in two ways. One, the actual
queries could be indexed. While the queries
are quite short, over time, quite a number of
them would be built up. Secondly, the results
of the queries could be indexed. This would
allow for the generation of a knowledge
concerning query results. Such knowledge
could be used as feedback for the system in the
creation and maintenance of concept
categories, types of information found useful
by users given with different searches, and
other information related to search cases. Such
information would be invaluable to the long-
term maintenance and growth of such a CBR
system. Indexing by a system such as LSI
would make the reformation eminently more
accessible.

Summary
This paper looked at the effectiveness of

LSI in returning documents that are close to
what the user was looking for. The
performance of LSI in this task has
ramifications for its use in that task, as well as
other related. In order for LSI to be of use in
any of those tasks, it must return results true to
the user’s intentions. It was seen that while

LSI was good at this task, it would likely need
to be augmented by other, domain specific
knowledge.
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