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Aspects of Designing a Keyword Index
Introduction


The purpose of a keyword index is for a user to be able to search by a subject-relevant word and find a record that is related to their inquiry.  There are limitations to an inverted index search because the computer that created the index does not recognize relevance.


An article’s main ideas can be found in its abstract, or the introductory or conclusive paragraphs.  Therefore, the words that make up the keyword index are drawn from these sections of the article.


When manually creating a stop word list for a limited number of records, there is a temptation to add all words the creator knows to be irrelevant to the main idea of the article.  After reading the abstract, the reader could pull five or six words that are relevant and basically put the rest on the stop word list, knowing they are not useful to search by.  But in a larger index, where the records are not created manually, the computer will not recognize relevance and a keyword search will result in an excess of useless references.  


Maintaining the basic technology of the keyword index, and trying to imagine how a computer would create this keyword index, one can start with a standardized list of stop words from the Cambridge Scientific Abstracts Internet Database Service.  From the Cambridge list, recurring and apparently irrelevant words found in articles were added.  Once the initial index is created, the index can be reviewed and the new stop words selected.

 
The additional stop words were selected based not on their relevancy to the articles, but on their usefulness as keywords.  Any prepositions, pronouns, conjunctions, articles, etc., as well as words that do not deal with subject matter or content, were put on the stop word list.  Any potential keywords, whether or not they were relevant to the articles, can be left in the index.

After the stop word list was established, it is important to decide to either truncate or stem words in the index.  While truncation is a better searching tool, I would ultimately decide to go with on selective stemming as the best way to deal with the limitations of designing a basic keyword index.  Plurals (-s, -es), verb endings (-ed, -ing), adverbial endings (-ly), adjective endings (-al) ought to be removed, but there is a need to differentiate between verbs (inform) and noun forms (information). 

Keyword Index

As an example of creating a keyword index, I will index the keywords for one abstract below.  
This article profiles a project to expand our general Information Literacy Tutorial into WebCT for students taking online courses. The Tutorial has provided online learners with a grasp of information competencies. The process of the project has confirmed the importance of academic librarians' collaborative role in distance learning community. It presents both opportunities and challenges for academic librarians to collaborate with faculty and educational technology specialists in integrating information literacy education into the course management system. More active multi-aspect collaborations are required to ensure effective teaching information literacy via the courseware. [ABSTRACT FROM AUTHOR] (Fang, 2006)

From this abstract, here is a keyword list with an ID number for each word:

	information
	1

	literacy
	1

	tutorial
	1

	webct
	1

	student
	1

	online
	1

	course
	1

	learner
	1

	competency
	1

	process
	1

	project
	1

	academic
	1

	library
	1

	librarian
	1

	collaborate
	1

	collaborative
	1

	distance 
	1

	community
	1

	faculty
	1

	education
	1

	integrate
	1

	system
	1

	collaborations
	1

	courseware
	1


In the most basic and simple keyword index, this type of list needs to be produced by for each abstract record in a given list.  Notice I have given all words the ID number of 1, for this one abstract record, in a longer list, records two on up, the indexed keywords would have ID numbers that matched the number of the abstract, so that record two’s indexed words would all have “2” for ID numbers of each keyword.  This way, when a searcher finds a keyword, they can trace the ID number 2 back to the complete abstract.  

From this exercise, it is easy to see that a long list of records (thousands or more) would make a manually created keyword list hard to manage.  The words in the abstract that were not indexed would become stop words, by default.  In a longer list of records to be indexed, the records would have to all be measured against a standard list of keywords besides being manually indexed, because standardization helps searchers with queries.  

Stop words also reduce the amount of memory used by an information retrieval system.  Stemming words also reduce the amount of memory used.  Once a list of keywords are produced for a set number of records, those keywords need to be entered into a database, such as Microsoft Access, and the more memory space that can be saved, the more room there is for keywords.  In practice, saving memory space on an information retrieval system will also save money.

If I entered my list of keywords into a Microsoft Access database, I can then search that database using a word search or a Boolean search.  The success of the design of the database depends on search results.  Design aspects such as stemming, use of stop words, and choice of manually selected keywords all have an impact on search success.  These aspects of design may have to be changed in order to create better search results.  
Conclusion

From the discussion of the keyword example I have created, it is possible to make some comments on the design of information retrieval systems in general.  First, in a keyword index, the more words that can be indexed in their original text form (without stemming) will give searchers a higher recall (number of relevant records in a pool of total records).  In some instances, precision (number of relevant records that qualify as “useful” or the “answer” for a query) will also be increased because of a more complete keyword index.  This same design concept can be carried into other fields, such as descriptor.  Of course, this means the system may run slower searches because it has more data to sift through.  One could upgrade the system to keep-up speediness, but another upgrade is necessary for more memory space.  If a database vendor wanted to carry more complete indexes for its search fields, then it would have to account for financial costs.  Is the additional financial cost worth it to increase the number of customers?

The target of design is another consideration.  The searchers who will use a system can affect the design parameters.  Improving design means giving more access to customers (without too great a financial cost).  But what are customers looking for?  Studies on the behavior of certain groups of searchers are abundant, but not all groups are accounted for.  For those groups that have been studied, information retrieval system designers can change design to fit the behaviors of users in a better way.  Maybe keyword fields need to be expanded for groups that use keyword searches often.  Other fields could be changed to fit searcher behavior patterns.
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