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Abstract

An associative searching method was applied to
the cross-database search between newspaper articles
and patent texts. The results were compared with the
results by an ordinary type of search using the
narrative field and description field of each query. As
for the associative searching using newspaper articles,
we conducted two runs and compared their results.
One is fully automatic type of run where whole texts
of given articles were used as queries, and the other
one is a manual type of search where we selected
from each given query article only the related parts of
texts, considering the purpose of each query
described in the narrative field.

The overall performances of these runs were in the
following order: (narrative + description) > (article
with manual selection) > (article - using whole texts
automatically). (these three types will be noted
hereafter as narrative, article-manual, and article-
auto, respectively.) We examined in detail the
difference between narrative and article-manual, and
the difference between article-manual and article-
auto.
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1. Introduction

We applied our associative searching method to
the NTCIR-3  patent retrieval task, and
experimentally evaluated the wusefulness of the
method for this characteristic task --- searching patent
texts using related newspaper articles as queries.

The associative searching method we applied may
be fairly standard type, using vector space model
with word based index file. We adopted SMART-like
measure for calculating the relatedness between
word-frequency vectors. As for the Japanese
morphological analyzer, we used ChaSen developed
by the Computational Linguistic Laboratory of
NAIST (http://chasen.aist-nara.ac.jp/).

Probably the most characteristic part of the
experiments we conducted this time is in the task
itself, searching patents using newspaper articles, that
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is to say, crossing quite different types of text
databases. In this sense, this was a precious
opportunity for us to evaluate the usefulness of
associative searching methods when they are applied
to cross-database searching. Here, we would like to
thank to the organizers for setting this type of task.

Considering the task’s characteristics, we
organized four runs listed below, in which the central
one is the automatic search using the given
newspaper articles themselves.

a) auto Article (whole) (+supplement)
b) auto  Description field only
c) auto Narrative (+Description)

d) manual Article (selected part) (+supplement)

The last one is a manual type, where we selected
from each given newspaper article only the related
parts of texts, considering the purpose of each query
described in the narrative field.

1.1 Summary of results

First, we show the performances of four submitted
runs (Figure 1). Here the performance is measured by
the average of maximum precision-recall, where
precision-recall value is calculated by (prec * rec /
prec + rec). The average is taken over all 31 queries.

In our experiments, the top score was attained by
the case of using both description and narrative fields
as queries. The next position was shared by two cases,
one is the manual run of article & supplement, the
other is the case of using description field only. The
automatic run of article & supplement was the lowest
score.

In the following sections of this note, we will see
more details about the comparison between these
runs. Here is the summary.

Although narrative over-performed article-
manual as a whole, their performances were almost
even when the manually extracted texts are not very
short, or more precisely, when they are longer than or
as long as the texts of narratives. This shows the
usefulness of cross-database associative search under
the condition that the texts used as queries are
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describing the subject of searching to a certain extent.

In the comparison between the manual and
automatic cases using newspaper articles, the manual
case over-performed the automatic case as is
normally expected, but the difference was not so
large as we expected.

What was surprising was that their performances
were almost even, when the ratio of manually deleted
part is lower than 60%. This means that even if more
than half of an article is spared for irrelevant things
such as the history or personality of the inventors, the
associative search is not affected so much.

The influence of deletion becomes remarkable
when the ratio of deletion exceed 80 %. In that case,
the influences are mostly positive, but in some
unfortunate cases, big negative influences were
detected. They seem to be caused by the weakened
stability which is un-escapable when the query text is
very short.

In section 2, we compare narrative with article-
manual. Next in section 3, we compare manual with
auto for article cases.

2. Narrative vs. Article

In this section, we compare narrative with article.
As we mentioned before, there are two article-based
runs, auto and manual. We chose manual here as the
competitor of narrative, because manual case is
considered to be a more natural situation when
newspaper articles are used as queries.

As we will show later, an newspaper article, even
though its main topic is concerning a newly invented
patent, that article also contains large portion of non-
relevant descriptions such as the history of the
company, or the inventor, or the personality of the
inventor. If we use the article in the real situation as a
query for searching related patents, probably we will
omit these non-relevant parts.

The overall performance, as is mentioned before,
is better for narrative. But it is not always the case
for each search topic. There are not small portion of
topics for which the manual-article is advantageous.
Table 1 classifies the topics by the run-type
(narrative or article) which won.

O ave. of maximum prec*rec/(prec+rec)
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Figure 1.
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Figure 2. Narrative vs. Article per topic
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Table 1. Narravie vs. Article
run Topics for which the left run won # win #big win
description & narrative 2,3,4,5,6,7,8,12,16,17,18,19, 20 7
22,23,25,26,27,28,29,31
article & supple. (man) 1,9,10,11,13,14,15,20,21,24,30, 11 4
| A article’s score — narrative’s score
0.2 Y
#13 A
0.1 ~ A
A
0 ! - A - A, A b 4
A A A A
w 2 10 a 4100 a 1000
-0.1 iy ry
A A a1 s
-0.2

length of (non—deleted) article / length of narrative (percentage in log scale)

Figure 3. Score-Difference vs. Query-Length-Ratio

This table again shows the advantage of narrative.
But we should be careful about the quality of
newspaper articles as queries for searching aimed
patents. Some articles describe the target inventions
only as a side topic in their small part and we could
only use small sizes of texts as queries.

From this point of view, the graph in Figure 3 was
made to show the effect of the quality of newspaper
articles. The horizontal scale shows the ratio of
length of article text divided by the length of
description and narrative text. Since we chose
manual case of article, the length of article is the size
of remaining texts after deletion of non-relevant part.
The vertical line shows the difference of scores:
article minus narrative.

Although the overall correlation in this graph
seems unclear, we can see that narrative is clearly
advantageous over article in the region where the
lengths of articles are shorter than narratives (the part
x axis is smaller than 100). But we should also pay
attention to the almost evenness between narrative
and article if the lengths of relevant parts of articles
are longer than or almost as same as those of
narratives.

As exceptional two cases, we marked topic no. 5
and 13 on the graph. Topic 5 was a case for which the

performance by article was much lower, though the
length of remaining part of the article was long
enough. Topic no. 5, on the other hand, is a lucky
case for article, which over-performed narrative,
though the remining article was less than 20% of
narrative.

Figure 4 shows the detailed results of topic no. 13 for
both narrative and article. The word “Supply chain
(774 F =—2")” in the narrative may be the main
cause of bad results.

3. Article: Auto vs. Manual

In this section, we compare the automatic run and
manual run using newspaper articles as queries. As
we mentioned before, the manual run used parts of
articles after deleting non-relevant parts of articles.

The graph in Figure 5 shows the scores of these
two cases for each search topic. In order to make
more clear the advantage or disadvantage of these
two cases, we classified the queries by the case which
gave higher score. The results are shown in the next
table 2.
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Description and narrative

First ten search results with their relevance

Atrticle and supplement

results results
1. X FHEER BB L O AT 4 A =Ny 2 PR i
2. X PITF = RN DR X T2V A R AT — R 2DNA
T = VAT LR O EEEESET L.
3. X BM-INCHREAEEENCBIT S, 3. A WILMANEBS AT A
BMER S 7T Fx = AT A 4. X IDA—N, A PEtanig EEE, ...
4. X VY —REM D7D OB EE L EEE ... 5. A EEOMATERITIE
5. X LN HEEAN 7 s 6. X N7 —oEEE
6. X MEATAOEREBREZETD..... 7. X VERET A RORE STk
7. X WEOBEERELTHHERBIO . 8. A EMIARIRFIERB IO AR R
8. X BURTFAIAF z—1I3a ...... 9. X HEPETAEPRIEE
9. X AEPEFEO LMo TRRICHT5 ... 10. X VAR AN 7 v — N
10. X EVRAALARURF—

query

query

Description:

caxBEEO [hAEA R (EEFRD)
BT 5 B R R T IERET,

Narrative:

ka2 BB [ uiEA Ty (BT
EVEL RERED O L ELE E TE 5 B
L. VA7 LeEkolt, 2 s X 54
EFTRTH D, iTIIE VR ATTERN T
— DR, T NI X HABED [hA

Article: (after deleting non-relevant part)
Bt BlIcB & ba 2 EEFREH 2
AI EPERN R AR ST,

Supplement:
(23 /XA DAY Cab g b3 2 ARES R

Topic #13 “Toyota’s Kanban method”
Narrative is much longer than article and

EAFRK] & T ThEAERESETFRNS C
M (#FF7 F =2~ AL ) LT
N5 EVRAIETH D, BARIIZFER
ENLRIEEEE CORAEEH U AT A
1 T(bL, Wikl — NERET D,
Bt E RO 57200 xR X ik
E95, ha X HEBHIIMAEO B YR X ik

supplement. But the results is better (4A’s
—none) for article.
The word “Supply chain (V774 F=—

>)” may be the main cause of bad results.

FrF OHERIATIEOPERR, PIHIE)Z2 HAYT [
PFEATTARY FiRrE L L ST

}:)o

Figure 4. Topic #13 “Toyota Kanban method” (left = Narrative, right = Article)

As we expected, the manual run won for much
larger number of topics, 16 vs. 6. But here remains a
question. For some queries, very large parts of the
query texts were deleted, whereas for other queries,
only small parts of the texts were deleted. Therefore
we need to make clear the relation between the ratio
of deletion and the gain-or-loss of performance.

The loss or gain between auto and manual may be
dependent on the percentage of deletion from the
original text. We plotted their relation on the graph of
Figure 6.

What is surprising is that up to almost 60 percent

of deletion has only little effect on the performance.
The effects are also small when the deletion is less
than 80 percent. The effect of deletion is remarkable
only when the percentage of deletion is larger than 80
percent.

In that case, the effects are mostly positive, but
there are several cases where the effects are negative.
Big gains were seen for query no. 21 and 29, whereas
big losses were seen for query no. 6. Here we would
like to analyze the details of the results of no. 6
(Figure 7).
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Figure 5. Article-Auto vs. Article-Manual

Table 2. Article-Auto vs. Article-Manual

Man > auto  (man >> auto) Man < auto (man << auto) Man ~ auto
2,5,7,9,15,18,27,31 1,19,20,23 10,11,12,14,16,22,25,26,28
(3,4,8,13,21,24,29,30) (6,17)
16 (8) 6 (2) 9
® manual - auto
/|21

03 29 /

| .
0.2 'm
0.1 = T |

[ ]
0 -l . I ‘- I n = ... ] - - | [ 11 I u ..
10 20 30 40 50 60 70 80 a 90 100

-0.1

|
-0.2 6

percentage of manually deleted text

Figure 6. Score-difference vs. Text-deletion-ratio
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Topic no. 6: “Films with lens”

No-manual deletion
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Manual deletion

results
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query

Article: (Underlined part was manually deleted.)

HEGETAN L, LR ET 4V BNIRFED28 5 PR — — K[E TR &

[V b 13 HEBUR )& L EE T ANV AE13 B, RS RN ETOL VA& T L 0%

FERTOE BN 3L T AEPEL  KEN CIRGEL TWHEL T, 281 A4 FIRD FFEFHER O RF 2 & K EH

BEHEELSATOICEIL,
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Supplement:
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Figure 7 Topic no. 6 “Film-with-lense” (left = Auto, right = Manual)

Figure 7 shows the results for both automatic

and manual cases of topic no. 6 and their used
queries. In the query, the underlined part was
deleted as ‘non-relevant’ part. Their difference
may not be clear from the titles appearing in the
top 10 rankings. But what was unfortunate
situation for the manual case is that the first five
A-ranked patents in the results of automatic case
are Fuji-Film’s patents, and these A-ranked
patents were missed in the top ranking of manual
case. This is because the all appearances of the
company’s name (& 5 H 7 A /L L) were
(deliberately) deleted as they were considered in
the non-relevant parts. So this case may be
considered as a special case.

4. Conclusion

An associative searching method was applied
to the cross-database search between newspaper
articles and patent texts. The results were
compared with the results by an ordinary type of
search using the narrative field and description
field of each query. As for the associative
searching using newspaper articles, we conducted
two runs and compared their results. One is fully
automatic type of run where whole texts of given
articles were used as queries, and the other one is
a manual type of search where we selected from
each given query article only the related parts of
texts, considering the purpose of each query



described in the narrative field.

The overall performances of these runs were in
the following order: (narrative + description) >
(article with manual selection) > (article - using
whole texts automatically). (these three types will
be noted hereafter as narrative, article-manual,
and article-auto, respectively.) We examined in
detail the difference between narrative and
article-manual, and the difference between
article-manual and article-auto.

Although narrative over-performed article-
manual as a whole, their performances were
almost even when the manually extracted texts are
not very short, or more precisely, when they are
longer than or as long as the texts of narratives.
This shows the usefulness of cross-database
associative search under the condition that the
texts used as queries are describing the subject of
searching to a certain extent.

In the comparison between the manual and
automatic cases using newspaper articles, the
manual case over-performed the automatic case as
is normally expected, but the difference was not
so large as we expected.

What was surprising was that their
performances were almost even, when the ratio of
manually deleted part is lower than 60%. This
means that even if more than half of an article is
spared for irrelevant things such as the history or
personality of the inventors, the associative search
is not affected so much.

The influence of deletion becomes remarkable
when the ratio of deletion exceed 80 %. In that
case, the influences are mostly positive, but in
some unfortunate cases, big negative influences
were detected. They seem to be caused by the
weakened stability which is un-escapable when
the query text is very short.
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