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CHARACTERIZATION OF TWO NEW EXPERIMENTAL 
COLLECTIONS IN COMPUTER AND INFORMATION SCIENCE 

CONTAINING TEXTUAL AND BIBLIOGRAPmC CONCEPTS 

• Edward A. Fox 

Two new collections are described which are particularly useful for investigating the interaction 

between textual and bibliographic data in the automatic indexing and retrieval of documents. An 

extension to the vector space model has been proposed whereby various types of concepts are included 

in the representation of such documents. Experiments using an enhanced version of the SMART sys-

tem have shown such an extended model to perform better than simpler schemes. The CACM and lSI 

collections developed for this research should be of value for future related studies. 

The lSI collection has author, title/abstract, and co-citation data for the 1460 most higly cited 

articles and manuscripts in information science in the 1969-1977 period. The CACM collection contains 

7 types of concepts for the 3204 articles published in the Communication. of the ACM up through 1979. 

These collections have 76 and 52 queries, respectively, along with relevance judgments. 

*Department of Computer Science, Cornell University, Ithaca, NY 14853; now at Dept. of Comput­
. er Science, Virginia Tech, Blacksburg, VA 24061. This work was supported in part by the National 

Science Foundation, under grant IST-81-08696. 
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1. Introduction 

In order to retrieve documents relevant to the request of a particular user it is necessary to first 

index or represent the content of articles and manuscripts. For many years this has been done by 

trained indexers who assign keyword lists or sets of descriptors from a controlled vocabulary [Borko & 

Bernier 1978). Since the early 1960's an alternative method of automatic indexing has been developed 

whereby word stems, words, phrases, or thesaurus category indicators are selected from the.title and 

abstract and a weighted vector indicating the importance of each is constructed [Salton 1980). Part of 

this r.eport deals with the vectors derived in this fashion from two collections in information and com­

puter science. 

Another source of data about documents is from their bibliographie references. Citation indexes 

can be used to locate those entries referred to by an article, or which cite it (Garfield 1964, 1979). Link­

ages between documents based on bibliographic coupling (Kessler 1962) and co-citation counts [Small 

1973) have been utilized for a variety of analysis and retrieval purposes (e.g., [Biehteler & Eaton 1980], 

[Garfield 1970), [Kessler 1963a, 1963b, 1965), [Small & Koenig 1977), [Small 1978, 1980, 1981], [Wein­

berg 1974). Preliminary experimentation has shown that the vectors produced by automatic indexing 

of document texts can be usefully supplemented by bibliographic information to produce a representa­

tion that can be more effectively searched than if either component were used alone ([Michelson et al. 

1971), [Salton 1963, 1971]). 

To facilitate exploration of the effects of extending the vector space model to include a variety or 

types of concepts it was necessary to have test collections containing such concepts. · One collection 

containing 1460 of the most highly cited documents in information science published between 1969 and 

1977 [Small 1981) was developed based on citation and eo-citation data provided by the Institute for 

Scientific Information. This lSI collection contains three types of concepts: author names, word stems 
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