CHAPTER 4
Main Test Results

Efficiency is something which cannot be ‘achieved without
effort expended in the appropriate ways, and measurement
is one of the ways towards improved efficiency. It is
difficult to see how efficiency can be improved without
some basis in measurement,

L.T. Wilkins: Social Deviance, page 8.

In the two previous chapters have been outlined the
environment in which the tests were carried out and the measures
which are used for presenting the results. For those who did
not wish to work through these two chapters, a brief summary is
now given to assist in the interpretation of the test results presented
in this chapter. The simplest method of doing this is to illustrate
the various points with an example of the tables which present the
test results, as in Figure 4.001, to which reference should be made.

(1) There are four main groups of index languages and these are:
identified by roman numerals:
I Single term index languages (eight languages tested)
II Simple concept index languages (fifteen languages tested)
III Controlled term index languages (six languages tested)
IV Abstract and title searches (four languages tested)

With each index language there are a number of different
recall devices. These are identified by arabic numerals, and the
full range of these index languages is set out in Figures 2.5, 2.6 and
2.17.

The lower case letter identifies the precision device which is
being used. The basic device is coordination, shown by a. The other
precision devices are fully explained in Figure 2.8.

(2) At the indexing stage, each term was given a rating in relation

to its importance in each particular document, and this permits tests

to be made with different levels of exhaustivity of indexing. This

is to say that searches can be made on the full indexing, which averaged
31 terms for each document, and this is shown as Exhaustivity 3.
Alternatively it can be done on a restricted set of terms, where the
average was 25 terms per document; this is shown as Exhaustivity 2.
Finally searches can be made on the least exhaustive indexing, where

the average was 13 terms per document, and this is shown as Exhaustivity
1.

(3) Various search rules that were used are explained in Figure 2.9.
The basic search rule permitted the combination of any terms and is
shown by A. Other search rules are explained in the appropriate
section of the tables.
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(4) The relevance of the documents to the questions was assessed by
the questioners in four grades of relevance (see Vol. I, p.21). Most
of the test results are given for documents of all grades of relevance
(shown as 1-4), except in Section 4.6 which specifically deals

with the effect of relevance.

(5) The main test collection had 1,400 documents, but two other
document sets were used. These were of 200 and 350 documents,
a characteristic of these smaller sets being that all the documents
were concerned with aerodynamics, whereas the main set contained
some 300 documents on theory of aircraft structures.

(6) The largest set of questions in the test had 221 questions.
Most of the results are based on a subset of 42 questions, all of
which were concerned with aerodynamics. Another subset had 35
questions, the characteristic of which was that each question had
seven starting terms. Other sets were used in special cases;
full details are given in Figure 2.12, and also in the appropriate
section of the tables.

(7) The number of relevant documents will vary with the document
set, the question set and the relevance grade. This number must be
known for calculating the recall ratio.

(8) The generality number is a function of the number of relevant
documents and the number of documents in the test eollection. With
Question Subset 2 (for which there are 198 relevant documents), when
the search is made on the 1400 document collection, the generality
number is 3.4. When searched on the 200 document collection, the
generality number is 23.6 The effect of the increase in generality
number is to bring about an apparent improvement in the performance
figures. The matter of generality is fully discussed in Chapter 3.

(9)  All the test results given in this chapter were based on searches
where the coordination level was progressively decreased from the
maximum down to a single term. The maximum number of single terms
in any question was 15, while the lowest number of terms was 2,

(10) In most situations, for the reason stated in the previous paragraph,
the number of questions which can be searched at a given coordination
level will be limited by the number of questions having that number

of starting terms. This information is given in column z, which shows,
for example, that at a coordination level of 6, there are 164 questions
which, having six or more starting terms, can be searched at this
level.

In certain searches, the number of questions actually searched at
a given coordination level was less than the theoretical maximum possible.
This was because of the large clerical effort required and the number
of questions actually searched is given in column y.
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It will be seen from Figure 4.001 that, at a coordination level of 6,
only 161 of the possible 164 questions were searched, and from this
stage there is an increasing disparity between the figures in column
y and z.

Column x shows the number of questions that were able, at
any given coordination level, to retrieve any documents, whether
relevant or non-relevant. It will be noted, for instance, that
it was not until the coordination level had dropped to ten terms
was it possible to retrieve a single document; at this level, as can
be seen from the figures in columns x and z, of the 52 questions having
ten or more starting terms, 6 questions retrieved documents.

(11) In the columns of documents retrieved are shown the total
numbers of relevant and non-relevant documents retrieved at the
various coordination levels. These figures have been obtained by
summing the results for each individual question in the question
set.

As mentioned in the previous section, in some cases the
searches were not completed at the lower coordination levels. The
result is that the figures for non-relevant documents retrieved are
estimated by a method described on page 28. All such estimated
figures are indicated by as asterisk. However, it should be noted
that the figures for the retrieval of relevant documents are always
correct.

(12) The actual performance measures presented in the tables are
recall ratio, precision ratio and fallout ratio. These are derived
from the following:-

a. Relevant documents retrieved

b. Non-relevant documents retrieved

c. Relevant documents not retrieved

d. Non-relevant documents not retrieved

Recall ratio is 100a , that is relevant documents retrieved over

the total relevant. All such figures in the tables are correct, but
100a _ . ,100b
P b) and fallout ratio (b + d
cases necessary to use the estimated figures discussed in the previous
section. Where this has been done, an asterisk is placed against

the figure in the table.

), it was in some

for precision ratio (

TABLE OF RESULTS

The tables of results are presented in nine main sections. Details
are given before each section of tables, but the following is a brief
resume.
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In the first section the results are given for the single term
index languages with the largest set of documents and questions.
Because of the doubts regarding the totalling method used, the
35 seven-term questions set is given for comparison. This is
followed by the 42 aerodynamic questions on the 1400 document
collection, with a final table for this set of questions with the
200 document collection. The purpose of this group of tables is
first to justify the totalling procedure, then the reduced set of
questions and finally the reduced set of documents.

Section 2 gives the results for the 42-question and 200-
document sets for the eight single term languages. The tests
using precision devices of interfixing and partitioning are given
in Section 3, and are followed in Section 4 by comparative results
at different levels of exhaustivity. The effect of search rules
is shown in Section 5 and the different levels of relevance are
tested in Section 6. Results for fifteen simple concepts index
languages are presented in Section 7, while Section 8, which deals
with the six controlled term index lamguages, includes results for
recall devices, precision devices and search rules. In Section 9
are presentedthe results of searches on the titles and abstracts,

The tables and plots are numbered according to the above
nine sections, 'T' indicating a table and 'P! indicating a plot. In
all cases unless otherwise stated, the plots are of recall and
precision ratios.



Section 1 Introductory Tables

The first set of results is based on 221 questions (question subset
3) searched on the full collection of 1400 documents. In Tables
4.100T to 4.104T, five of the languages investigated on the single
term indexing are presented, namely languages I.l.a, 1.2.a, I.3.a,
I.5.a, and I.6.a, showing the effect of recall devices. The results
for these five languages are presented on a single plot in Figure
4.105P, with a performance curve for each of the languages plotted.

It was very difficult to find a satisfactory method of totalling
the results with these 221 questions, because of the large variation
in the number of starting terms. This problem was fully discussed
in Chapter 3 {(pages 51 - 71), but in order to validate the selected
method, a subset of 35 questions was selected, the characteristic
of which was that each question had seven starting terms, and in this
respect was an average set. The results for searches for the
same five index languages are presented.in Figures 4.110T - 4.114T.
The questions are again searched on the 1400 document collection,
and a single plot of the five curves is given in Fig. 4.115P.

A further subset of questions, 42 in number (subset 2), is used
for the results given in Figs. 4.120T to 4.124T. The same five
languages are used, and the 1400 document collection is searched.
These questions pose the same problems in totalling as did the 221
questions, since the 42 questions have varying numbers of starting terms,
ranging from three to twelve. A single plot of the five languages is
given in Fig. 4.125P.

In these three sets of questions, a progression may be observed
from the largest set of questions (221) to a smaller set of 35 questions
specially selected to minimise the totalling problem and to another small
set of 42 questions that has the same problem of totalling, due to
the variation in number of starting terms, as the collection of 221 questions.
The differences in question sample size may be expected to affect any
direct comparison of the three sets of questions, in addition to the
totalling method problem. The effect of this can be seen in Fig.
4.130P where the natural language results (Language I.1.a) are compared
for the three subsets of questions, the three curves being based on the
results in Figs. 4.100T, 4.110T, and 4.120T. Although the comparison
is accurate in terms of recall and precision as calculated, the comparison
of three different sets of questions brings in a new variation, namely
the generality number (G). For the 221 questions G is 5.1, for the
35 questions G is 5.9, and for the 42 questions G is 3.4. The need to
allow for this difference in generality has been discussed, and Fig. 4.131P
is a graph that allows for this by use of a plot of recall and fallout.
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It can now be argued that the performance results based on
the smaller sets of questions give valid results. First, there
is a close similarity in the relative differences obtained when
five recall languages are compared, whichever set of questions is
used. This may be seen by comparing Figs. 4.105P, 4.115P
and 4.125P where the relative differences between the five languages
are very similar. A further comparison is made on a recall fallout
plot, in Fig. 4.131P, where generality is allowed for, and the
language is held constant as type I.1l.a. Some small variation
is to be expected when the question sets are altered in size, and
when a universal totalling method is to be used, but the subset
of 42 questions, on which many of the later results are based, is seen
to be representative of both the larger set of 221 questions and of
the set with the chosen characteristic of each question having the
same number of starting terms.

In the question sets shown so far, the collection size has
remained constant at 1400 documents. Most of the later results have
been obtained on the 200 document collection (collection subset 1),
and the validity of results based on the smaller collection size will be
considered next.

Table 4.140T gives the results for a search on language I.1.a made
with the 42 questions searched on the 200 document collection. The
results from the table are plotted as a performance curve in Fig.
4.140P. Also shown on this plot are the results from Fig. 4.120T,
which are based on the same question set and language but searched
on the 1400 collection. It would be expected that with a recall/precision
plot, the increased generality number would result in a better
performance for the searches on the 200 collection as compared to those
on the 1400 collection. This is, in fact, the case, for while the recall
at each coordination level is seen to be identical, the expected large
increase in precision is seen when the 200 collection is searched.

The effect of the change in generality on the precision ratio, as
discussed in Chapter 3, is allowed for in Fig. 4.141P, which is a
plot of the two curves using recall and fallout ratios, and Fig. 4.142P
which plots the two curves on a recall/precision plot with generality
adjusted to a constant of 23.6, this number being the generality of
the situation in the 200 collection. The result for the 1400 collection
is now no longer inferior to the 200 collection, and in fact the situation
is reversed. The reason why the 200 collection now has a somewhat
worse performance has been investigated in Chapter 3, where it has
been shown that the cause of the difference can be adequately explained
and allowed for; this was, in fact, done and the result was shown in
Figure 3.34T.

The purpose of the introductory results presented is to demonstrate
that test results based on a relatively small collection and set of questions
do give valid results. The variations observed between the three different
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sets of questions and the two collections can all be adequately
explained, and can be allowed for by methods of adjustment that have
been developed.

LIST OF FIGURES

Index No. of Question  Document
Language Questions Subset Collection Plots
4.100T I.1l.a 221 3 1400
4.101T I1.2.a 221 3 1400
4.102T I.3.a 221 3 1400
4,103T I.5.a 221 3 1400
4.104T I.6.a 221 3 1400
4.105P I.1.a 221 3 1400 Plot 4.100T,
I.2.a 4.101T,
I1.3.a 4.102T,
1.5.a 4,103T,
I.6.a 4.104T,
4.110T I.l.a 35 1 1400
4.1117T I.2.a 35 1 1400
4,112T I.3.a 35 1 1400
4.113T I.5.a 35 1 1400
4.114T I.6.a 35 1 1400
4.115P I.1.a 35 1 1400 Plot 4.110T,
I1.2.a 4.111T,
I.3.a 4.112T,
I1.5.a 4.113T,
I.6.a 4.114T.
4.120T I.1.a 42 2 1400
4.121T I.2.a 42 2 1400
4.122T I.3.a 42 2 1400
4.123T I.5.a 42 2 1400
4.124T 1.6.a 42 2 1400
4.125P I.l.a 42 2 1400 Plot 4.120T,
I.2.a 4.121T,
I.3.a 4.122T,
I.5.a 4,123T,
I.6.a 4.124T.
4.130P I.1.a 221 3 1400 Plot 4.100T,
35 1 4,110T,
42 2 4.120T,

4.131P (same as 4.130P, but recall/fallout)



Index No. of Question Document
Language Questions Subset Collection Plots
4,140T I.1.a 42 2 200
4.141P I.1.a 42 2 1400 Plot 4.120T,
200 4,140T

4.142P (same as 4.141P, but recall/adjusted precision)



FIGURE 4,100T

Index Language I.l.a. (S.T. Natural language.

Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1-4

Number of Documents in Collection 1,400
Number of Questions 221 (Subset 3)
Number of Relevant Documents 1,590
Generality Number 5.1

Coordination)

Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y Z
Level Rel. Non-rel. alatc a/a+b b/b+d
1 1,510 159,122 95. 0% 0. 9% 51.696% 221 221 221
2 1,283 58,122 80.7% 2. 2% 18, 883% 221 221 221
3 "946 21,933 59.5% 4,1% 7.125% 215 220 939
4 606 7,359 38.1% 7.6% 2.390% 187 212 212
5 314 2,380 19.7% 11, 6% 0.773% 131 197 197
6 154 6989 9.7% 18, 0% 0,227% 86 164 164
7 74 216 4.7% 25.5% 0.070% 50 140 140
8 22 43 1.4% 33.8% 0.014% 18 105 105
9 8 5 0.5% 61.5% 0.002% 8 78 78
10 1 0 0.1% 100. 0% 0.000% 1 52 52
11 0 0 0 32 32
12 0 0 0 15 15
13 0 0 0 8 8
14 0 0 0 4 4
15 0 0 0 3 3
FIGURE  4.101T
Index Language L 2.a (S.T. Synonyms, Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 221 (Subset 3)
Number of Relevant Documents 1,590
Generality Number 5,1
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. a/a+c a/a+b b/b+d
1 1,514 (-) 95.2% (-) (-) 221 0 221
2 1,313 59,734 82.6% 2, 2%+ 19, 406%* 221 44% 221
3 981 23, 654 61.7% 4, 0%* 7. 680%* 216 109% 220
4 644 8, 850 40.5% 6. 8%* 2. 8713%* 192 142% 212
5 355 2, 946% 22.3% 10, 4%+ 0. 957%%* 139 177* 197
6 169 928% 10.6% 15, 4%* 0. 301%* 02 161* 164
7 80 254 5.0% 24.0% 0.083% 55 140 140
8 24 59 1.5% 28.9% 0.019% 23 105 105
9 8 8 0.5% 50, 0% 0.003% 8 8 78
10 1 0 0.1%  100.0% 0.000% 1 52 52
11 0 0 0 32 32
12 0 0 0 15 15
13 0 0 0 8 8
14 0 0 0 4 4
15 0 0 0 3 3
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FIGURE 4,102T

Index Language L.3.a (S.T. Word forms. Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 221 (Subset 3)
Number of Relevant Documents 1,590
Generality Number 5.1
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. ala+c ala+b b/b+d
1 1,533 (-) 96.4% (-) (-) 221 0 221
2 1,338 62, T65% 84.2% 2, 1%* 20, 378%%* 221 44% 221
3 1,017 24, 126% 64.0% 3. 99* 8. 0289 217 109% 220
4 6717 9, 565% 42.6% 6. 6% 2. 53 09p% 192 142¢ 212
5 374 3, 084x 23.5% 10. 8opx 1, 001g% 139 177+ 197
6 192 1,112% 12.1% 14, 8ogx 0, 36 19p* 99 164* 161
7 96 333 6.0% 22.4% 0.108% 64 140 140
8 34 87 2.1% 28.1% 0.028% 28 105 105
9 13 15 0.8% 46.4% 0.005% 17 8 8
10 2 0 0.1% 100. 0% 0.000% 2 52 52
11 0 0 0 32 32
12 0 0 0 15 15
13 0 0 0 8 8
14 0 0 0 4 4
15 0 0 0 3 3
FIGURE 4,103T
Index Language L5.a (S.T. Synonyms, Quasi~synonyms, Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 221 (Subset 3)
Number of Relevant Documents 1,590
Generality Number 5.1
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio X y z
Level Rel. Non-rel. afa+c a/a+b b/b+d
1 1,548 () 97.4% - - 221 0 221
2 1,406 114, 265% 88.4% 1, 2%* 37, 099 221 44« 221
3 1,121 42,364% 70.5% 2, 6%* 13. 7559 218  109% 220
4 802 16, 191% 50.4% 4, T%* 5. 257%* 204 142% 212
5 475 8, 164% 29.9% 5. 5% 2, 6519% 164 177 197
6 265 3, 013% 16.7% 8. 1%* 0. 9789x 114 161% 164
7 131 910 8.2% 12.6% 0.296% 79 140 140
8 50 266 3.1% 15.8% 0.086% 44 105 105
9 19 56 1.2% 25.3% 0.018% 20 78 78
10 2 12 0.1% 14.3% 0.004% 6 52 52
11 0 0 0 32 32
12 0 0 0 15 15
13 0 0 0 8 8
14 0 0 0 4 4
15 0 0 0 3 3
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FIGURE 4,104T
Index Language L6.a (S.T. Synonyms, Quasi-synonyms, Word forms. Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 221 (Subset 3)
Number of Relevant Documents 1,590
Generality Number 5.1
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. ala+c a/a+b b/b+d
1 1,557 (-) 97.9% ) (-) 221 0 221
2 1,430 116, 374* 89,9% 1. 2% 317, 783 9%* 221 44 221
3 1,165 45, 101* 73.3% 2. 59p% 14,643 gp% 218 109* 220
4 848 18,373* 53.3% 4. ¥ 5, 96 Ho* 206 142* 212
5 503 8, 895% 31.6% 5, 4%* 2, 888%* 169 177* 197
6 295 3, 874% 18.6% T, 19 1. 2579 119  161% 164
7 161 1,136 10.1% 12.4% 0.369% 83 140 140
8 72 344 4.5% 17.3% 0.112% 54 105 105
9 24 82 1.5% 22.6% 0.027% 25 78 78
10 8 18 0.4% 25.0% 0.006% 12 52 52
11 0 1 0.0% 0.0% 0, 0003% 1 32 32
12 0 0 0 15 15
13 0 0 0 8 8
14 0 0 0 4 4
15 0 0 0 3 3

FIGURE 4, 105P

PLOT OF RESULTS FOR INDEX LANGUAGES L 1l.a, L2.a,

L3.a, L5a AND L 6.a FOR 221 QUESTIONS ON 1400
DOCUMENT COLLECTION

X Language I.1a

A Langauge 1.2a

°o PRECISION

1 Language I.3a
4+ Language 1.5a
\ (0] Language 1.6a
T
N
AN
\\ \
N Y,
N _
s 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

100
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FIGURE 4,110T
Index Language Ll.,a (S, T. Natural language., Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 35 (Subset 1)
Number of Relevant Documents 287
Generality Number 5.9
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y T
Level Rel. Non-rel. a/atc a/a+b b/b+d ’
1 268 23,681 83.4% 1.1% 48, 320% 35 35 36
2 221 8, 086 77.0% 2, 7% 16, 500% 35 385 36
3 187 2,865 54.7% 5,2% 65.881% 34 36 35
4 084 600 32.8% 13.5% 1,232% 28 35 35
8 46 147 16.4% 23. % 0.281% 18 36 36
[} 22 317 7.1% 37.2% 0,076% 1 36 35
7 8 8 2.8% 50, 0% 0.016% 3 35 35
FIGURE 4,111T
Index Language L2.a (S.T. Synonyms, Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 35 (Subset 1)
Number of Relevant Documents 287
Generality Number 5.9
Coord- Documents Recall Precision  Fallout .
ination Retrieved Ratio Ratio Ratio X y z
Level Rel. Non-rel. afa+c ala+b b/b+d
1 269 (-) 93.8% (-) (-) 36 0 35
2 226 8, 514« 78.8% 2,6 9% 17,3557+ 35 23% 36
3 164 3,026 57.2% 5.1% 6.212% 34 35 35
4 99 650 34.5% 13.2% 1.334% 28 36 35
5 51 151 17.8% 25, 2% 0.310% 18 35 35
6 23 39 8.0% 37.1% 0,080% 8 35 36
1 8 8 2.8% 50.0% 0.016% 3 35 36
FIGURE 4,112T
Index L.anguage L3.a (S, T. Wordforms, Coordination)
. Exhaustivity of Indexing 3.
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 35 (Subset 1)
Number of Relevant Documents 287
Generality Number 6,6
Coord- Documents Recall Precision Fallout
ination Retyieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. ala+c a/a+b b/b+d
1 270 (=) 84.1% (-) (-) 35 0 35
2 227 9, 174¢% 79.1% 2, 4%* 18, 518%* 35 23% 35
3 »170 3,408 59.3% 4.7% 6.896% 356 35 35
4 103 768 35.9% 11.8% 1,677% 30 35 35
5 55 184 19.2% 23,0% 0,378% 21 35 35
8 25 44 8.8%. 36.2% 0,090% 12 35 35
1 i 8 8 e g’fl’ﬁ 50.0% 0.018% 35 35
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FIGURE 4,113T

Index Language L5.,a (S T. Synonyms, Quasi-synonyms, Coordination)

Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4

Number of Documents in Collection 1.400
Number of Questions 35 (subset 1)
Number of Relevant Documents 287
Generality Number 5.9

Coord- Documents Recall Precision Fallout
| ination Retrieved Ratio Ratio Ratio x y z

Level Rel. Non-rel. ala+c a/a+b b/b+d
1 280 (-) 97.6% (-) (-) 35 0 35
2 253 17,130« 88.2% 1.5%* 34, 959%* 35 23* 35
3 194 7,472 67.6% 2.5% 15.339% 35 35 35
4 125 2,086 43.6% 5.6% 4.282% 34 35 35
5 65 463 22.7% 12.3% 0.950% 30 35 35
6 35 88 12.2% 28.4% 0.181% 16 35 35
T 11 18 3.9% 38.0% 0.037% 5 35 35

FIGURE  4.114T

Index Language L. 6.a (S.T, Synonyms, Quasi-synonyms, Word forma. Coordination)

Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4

Number of Documents in Collection 1,400
Number of Questions 35 (Subset 1)
Number of Relevant Documents 287
Generality Number 5.9

Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. a/a+c ala+b b/b+d
1 280 (-) 97.6% (-) - 35 0 35
2 255 19, 264« 88.9% 1. 3%+ 39, 3149* 35 23% 35
3 202 8,070 70.4% 2.4% 16.566% 35 35 35
4 130 2,426 45.3% 5.1% 4.980% 35 35 35
5 72 571 25.1% 11.2% 1.172% 30 35 35
6 38 109 13.3% 25.8% 0.224% 18 35 35
T 13 19 4.6% 40.6% 0,039% 6 35 35 J
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FIGURE 4.115P PLOT OF RESULTS FOR INDEX LANGUAGES L. 1.a, L2.3a,
13.a, L5.a AND L. 6.a FOR 35 QUESTIONS ON 1400
DOCUMENT COLLECTION
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FIGURE 4,120T
Index Language Ll.a(S.T. Natural language. Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 42 (Subset 2)
Number of Relevant Documents 198
Generality Number 3.4
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. ala+c a/a+b b/b+d
1 189 34,127 95.5% 0. 6% 57. 068% 42 42 42
2 162 9, 811 81.8% 1.6% 16. 406 % 42 42 42
3 132 3,979 66.7% 3.2% 6.790% 42 42 42
4 88 1,039 44.4% 7.8% 1.772% 38 41 41
5 49 251 24.1% 16.3% 0.428% a5 39 39
6 25 56 12.6% 30.9% 0.096% 16 33 33
K 12 11 6.1% 52.2% 0.019% 8 27 27
8 4 1 2.0% 80. 0% 0.002% 2 18 18
9 0 1 0.0% 0.0% 0.002% 1 11 11
10 0 0 0 7 7
11 0 0 0 3 3
12 0 0 0 1 1
13
14
15
FIGURE 4,121T
Index Language 1.2.a (S.T. Synonyms. Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 42 (Subset 2)
Number of Relevant Documents 198
Generality Number 3.4
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. a/a+c a/a+b b/b+d
1 189 (-) 95.5% (-) (-) 42 0 42
2 165 10, 476% 83.3% 1, 6%* 17, 5189* 42 6% 42
3 134 4,614 67.7% 2.8% 7.873% 42 42 42
4 90 1,244 45.5% 6.7% 2.123% 38 41 41
5 65 320 27.8% 14.7% 0.546% 27 39 39
6 25 67 12,6% 27.2% 0.114% 16 33 33
7 12 15 6.1% 44.4% 0.026% 10 27 27
8 4 1 2.0% 80.0% 0.002% 2 18 18
9 0 1 0. 0% 0.0% 0.002% 1 11 11
10 0 0 0 K 7
11 0 0 0 3 3
12 0 0 0 1 1
13
14
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FIGURE 4,122T
Index Language L3.a (S.T. Word forms. Coordination)
Exhaustivity of Indexing
Search Rule A
Document Relevance 1-4
Number of Documents in Collection 1,400
Number of Questions 42 (Subset 2)
Number of Relevant Documents 198
Generality Number 3.4
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio X y z
Level Rel. Non-rel. ala+c ala+b b/b+d
1 191 (-) 96.5% (-) (-) 42 0 42
2 166 11, 268 83.8% 1,59%%* 18, 843%* 42 6% 42
3 139 5,054 70.2% 2,.7% 8.624% 42 42 42
4 97 1,497 49,0% 6.1% 2.555% 39 41 41
5 59 419 29.8% 12.3% 0.715% 26 39 39
6 32 100 16.2% 24.2% 0.171% 17 33 33
17 14 22 7.1% 38.9% 0.038% 11 27 27
8 4 6 2.0% 40.0% 0.010% 5 18 18
9 0 3 0.0% 0.0% 0.005% 2 11 1
10 0 0 0 7 K
11 0 0 0 3 3
12 0 0 0 1 1
13
14
15
FIGURE 4,123T
Index Language L5 a (S T. Synonyms, Quasi-synonyms. Coordination)
Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
Number of Documents in Collection 1,400
Number of Questions 42 (Subset 2)
Number of Relevant Documents 198
Generality Number 3.4
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y z
Level Rel. Non-rel. a/a+c a/a+b b/b+d
1 195 (-) 98.5% (-) (-) 42 0 42
2 177 13, 564% 89.4% 1,3%* 22, 6 827* 42 6% 42
3 144 9,418 72.7% 1.5% 16.071% 42 42 42
4 117 3,248 59.1% 3.5% 5.542% 40 41 41
5 73 1,014 36.9% 6.7% 1.730% 33 39 39
6 41 275 20.7% 13.0% 0.469% 24 33 33
7 17 66 8.6% 20.5% 0.113% 16 27 27
8 6 11 3.0% 35.3% 0.019% 6 18 18
9 5 4 2.5% 55,6% 0.007% 4 11 11
10 0 3 0.0% 0. 0% 0.005% 2 7 7
11 0 0 0 3 3
12 0 0 0 1 1
13
14
15
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Exhaustivity of Indexing 3
Search Rule A
Document Relevance 1 -4
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L6.a (5. T. Synonyms, Quasi-synonyms, Word forms. Coordination)

Number of Documents in Collection 1,400

Number of Questions

42 (Subset 2)

Number of Relevant Documents 198
Generality Number 3.4

Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio x y zZ
Level Rel. Non-rel. ala+c a/a+b b/b+d
1 195 (-) 98.5% (-) (-) 42 0 42
2 179 13, 826% 90.4% 1,3 %* 23, 1209 42 6% 42
3 151 10,506 76.3% 1.4% 17.928% 42 42 42
4 120 3,875 60.6% 3.0% 6.612% 40 41 41
5 9 1,299 39.9% 5.7% 2.217% 34 39 39
6 47 362 23.7% 11.5% 0.618% 24 33 33
1 27 91 13.6% 22.9% 0.155% 16 27 27
8 7 17 3.5% 29,2% 0.029% 7 18 18
9 5 6 2.5% 45.5% 0.010% 5 11 11
10 0 3 0.0% 0.0% 0. 005% 2 7 7
11 0 0 0 3 3
12 0 0 0 1 1
13
14
15
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FIGURE 4, 125P

PLOT OF RESULTS FOR INDEX LANGUAGES L1.a, L2.a,
L3.a, L5a AND L6.a FOR 42 QUESTIONS ON 1400
DOCUMENT COLLECTION
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FIGURE 4. 130P PLOT OF RESULTS FOR INDEX LANGUAGE L 1l.a FOR
221 QUESTIONS, 35 QUESTIONS AND 42 QUESTIONS ON
1400 DOCUMENT COLLECTION
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RECALL/FALLOUT PLOT OF RESULTS FOR INDEX
LANGUAGE L i.a FOR 221 QUESTIONS,

FIGURE 4, 131P

35 QUESTIONS

AND 42 QUESTIONS ON 1400 DOCUMENT COLLECTION



FIGURE

Index Language
Exhaustivity of Indexing

4,140T

Search Rule A

Document Relevance

Number of Documents in Collection
Number of Questions

L1l.a (S.T.
3

1-4
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Natural language. Coordination)

200 (Subset 1)

42 (Subset 2)

Number of Relevant Documents 198
Generality Number  23.6
Coord- Documents Recall Precision Fallout
ination Retrieved Ratio Ratio Ratio X y z
Level Rel. Non-rel. ala+c a/a+b b/b+d
1 189 4,072 95.5% 4. 4% 49.632% 42 42 42
2 162 1,929 81.8% 7.7% 23.519% 42 42 42
3 132 761 66.7% 14.8% 9.278% 42 42 42
4 88 241 44.4% 26.7% 2.938% 34 41 41
5 49 80 24.7% 38.0% 0.975% 23 39 39
6 25 17 12.6% 59.5% 0.207% 15 33 33
7 12 2 6.1% 85.7% 0.024% 6 27 27
8 4 1 2.0% 80.0% 0.012% 2 18 18
9 0 1 0.0% 0.0% 0.012% 1 11 11
10 0 0 0 1 ki
11 0 0 0 3 3
12 0 0 0 1 1
100 H ‘
\ A 200 document collection (Fig. 4.140T)
O = = 1400 document collection (Fig. 4.120T)
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Section 2 Recall Devices

The tests made on different recall devices on the single
term index languages are based on the 42 questions, (subset 2),
searched on the 200 document collection. Tables 4.200T to
4,206T give the performance results, and the recall/precision
plots given in Figs, 4.200P to 4.206P show the curve for the
particular language being tested, together with the curve, (shown by a
broken line) - obtained by the device-less search in natural lang<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>