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A Study on Output and Validity in Information Retrieval
— Preliminary Report of Study on Methods of Information Retrieval
for Disaster Prevention Research( I ) —

By
Hiroshi Takahashi
National Research Center for Disaster Prevention, Tokyo

Abstract

As a researcher in the field of disaster prevention has to find out documents,
which contain useful information for his study, from among a tremendous number
of literatures, observational data and other kinds of materials, it is desirable for
him that information retrieval by machine would be developed more and more.
Validity of information retrieval is checked by recall factor {number of relevant
documents in output /total number of relevant documents in guestion) and by perti-
nency factor (number of relevant documents in cutput /number of output), These
factors are independent of each other, but they can be associated with each other
by introducing the output index {number of output /total number of relevant docu-
ments in question), and the result of retrieval may be unitedly considered.

Qutput index = recall factor /pertinency factor,

When output index is very much smaller than unity, if output is all relevant,
that is the best condition where pertinency factor equals unity, then the recall
factor is, the same as the output index, very smaller than unity. In such a case
it is needed to renew the instruction for retrieval to the machine and to enlarge
the output remarkably., When output index is slightly smaller than unity, and if
output is all relevant, then pertinency factor is unity and recall factor iz nearly
unity, and validity of retrieval is well, If output index is unity and pertinency
factor is also unity. recall factor is unity and validity of retrieval is the best,
When output index is a little over unity, if all of relevant documents in question
are perfectly recalled, recall factor is unity, and pertinency factor is nearly

unity, and validity of retrieval is well. When output index is far over unity, and
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if all of relevant documents are perfectly recalled, that is the best condition of
this case, then the pertinency factor, which is the reciprocal of cutput index, is
very smaller than unity, and it is needed to repeat the retrieval of output.

Validity of subsequent retrieval is also restricted by the recall factor or
pertinency factor and output index of the first or former retrieval. On a validity
diagram, where the recall or pertinency factor is represented as ordinate, and
the output index as abscissa, both in the logarithmic scale, the above-mentioned
relations can be graphically expressed.

The total number of relevant documents in guestion in the file of doecuments
is usually unknown. This number can be statistically estimated by the inspection

of a selected part from the file documents, But this method often requires a

great deal of work and time. By the application of Leslie’s A-method which is
for estimation of the total number of foxes in the mountain by using the number of
repeatedly captured foxes, the author has tried to estimate the total number of
relevant documents in question by using the number of relevant documents in each
output. And examination was made on repetition of more retrievals in order to

catch the omitted documents by renewing the instruction to be given to the machine,

all the way doing the check of validity of each retrieval by using the total number

of relevant documents estimated from each output.
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