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5.6 Assessment of human searcher features

The next set of experiments attempted to simulate the features that could assist the human searcher, in
particular the skilled medical librarian. Table 12 starts with the best run from Table 11, librarians using
fill MEDLINE, and examines differences in the environment caused by the searcher for that run and the
SMART IN run. The original searcher and SMART runs start out with the same information need
statement. The factors differing in the two environments are:
1. Retrieval set size determined by searcher.
2. Searcher added new query terms.
3. Searcher performed intermediate runs and refined original query.
4. Searcher’s retrieved set was fully evaluated for relevance.

Runs 2-4 of Table 12 illustrate the difficulty of effectively comparing retrieval runs when the size of the
retrieved set varies on a query-by-query basis, even if the average number of retrieved documents is kept
constant. These runs are exactly the same SMART run with the same ranking of documents and each
retrieving the same number of total documents. The only difference is in the number of retrieved
documents for individual queries. Run 2 retrieves the same number for each query as Run 1, while run 3
always retrieves 18 documents, the average of librarians using full MEDLINE in the original experiments.
Run 4 is a manually optimized run, where the number of documents for each query is chosen to maximize
the overall recall-ptecision. (In a real ranked output environment, a user would be able to stop tetrieval at
any desired point, but undoubtedly would not be able to achieve the Ecall and precision of run 4.)

For recall and precision, run 1 is significantly better than run 2, while run 4 has a tendency (though not
statistically significant) towards improvement over run 1. The power of a user (or system evaluator) to
set the retrieval set size has an enormous impact on evaluation. If at all possible, a comparative
evaluation of two methods needs to keep the retrieval set size constant at a value neutral to the two
methods.

Run 5 is an attempt to emulate the multiple iterations and increased vocabulary of the librarian searchem.
A standard automatic feedback run was done, looking at the top 5 documents. Up to 30 terms from the
relevant documents were added to the query. Unlike most feedback evaluations, the seen documents were
retrievable on the feedback iteration (i.e., no frozen ranking or residual collection). This was done to
mo~ closely approximate the multiple iterations of the Boolean searchers. Run 5 is much closer to run 1,
but still less effective. Run 6, evaluating using only the documents that had been judged, is again much
better than the original run, but still less effective than run 1.

Table 12 demonstrates the difficulty of comparing Boolean searches done by trained intermediaries with
ranked output searches. Each of the latter three runs is an attempt to equalize one factor in the differences
between the two environments. Together they would achieve much better performance than the
MEDLINE searchers. However, each of these runs is an upper bound on the effect of the factor. All that
can really be said is that the “true” performance of the ranked system is somewhere between thk upper
bound and run 2.

Table 11-- Comparison of original searchers with SMART.

Searcher Group Original SMART IN SMART KF SMART-IN-judged
R P R P R P R P

Original KF 68.2 14.7 57.5 11.8 61.7 13.7 75.6 19.2
Librarians - MEDLINE 37.1 36.1 24.4 22.7 26.3 24.8 32.2 29.1
Li.brari. ans - Text-words 31.5 31.9 27.9 25.3 25.4 26.1 34.1 31.6
Physicians - MEDLINE 26.5 34.9 19.9 23.5 18.9 25.4 24.1 30.6
Physicians - Text-words 30.5 31,4 24.0 25.7 26.0 25.5 30.0 31.9
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Table 12-- Comparisons of Librarians - MEDLINE search group with SMART features.

Run Retrieval Set Size R P

1. Librarians - MEDLINE searcher set (avg. 18) 37.1 36.1
2. SMART IN searcher set 24.4 22.7
3. SMART IN always 18 32.7 21.9
4. SMART IN optimized (avg. 18) 41.1 38.4
5. SMART IN feedback 5 always 18 35.6 24.3
6. SMART IN (remove non-judged) searcher set 32.2 29.1

6 Conclusions

This first partof this study showed that novice physicians could effectively use avector space-like
retrieval system forsearching MEDLINE in aclinical setting. This provides evidence against the notions
that this approach is not effective in operational settings and cannot scale to large document collections.
Further interactive experiments in different domains are necessary to see whether this success can be
generalized.

This study also resulted in a new large test collection for medical information retrieval research. From
both the interactive and SMART experiments, baseline performance data is available, which will allow
experimenters and system builders to evaluate new approaches with a real world-sized collection from the
medical domain. Experiments with SMART also showed the difficulty of comparing Boolean and ranked
searches, especially in the interactive searching environment.
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