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A Comparative Study on Merging Results
from WWW Retrieval System

HiroMmI 1TOH OZAKU,#7t MASAO UTIYAMA," HITOSHI [SAHARA,f
YASUYUKI KONOtt and MASATSUGU KIDODE

The World Wide Web (WWW) has become very popular and the number of WWW docu-
ments has increased dramatically. Along with the popularization of the WWW, the load on
information retrieval systems is increasing rapidly. Usually, the information retrieval system is
constituted of multiple machines for distributing the load of retrieval processes. Much research
is ongoing on how to merge multiple results from information retrieval systems efficiently and
with high quality. In general, the Score Normalization method is well known to get high qual-
ity. This method is ideal for merging the information, the same as making one index using
all data. However, the Score Normalization method is time-comsuming and is unrealistic for
huge data like WWW documents. There is some research on the Approximation Normalizing
method (the Weighted Score method). Our interest is to find efficient methods that do not
use the score normalization process, in order to retrieve WWW documents rapidly. If WWW
documents are distributed uniformly, we think score normalization is not necessary. So, we
compared the Score Normalization method and three famous IR methods (Okapi, SMART
and INQUERY) with the Weighted Score method. We have found that the results of the
Score Normalization method, the Okapi method and SMART method have almost the same
precision rates. The Weighted Score method has no effect on this task.
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Table 1 Value of idf in the Okapi and the INQUERY.
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0 2 Okapi+SNOSMART+SNOINQUERY+SN OOOOOOURLOO 5000
Table 2 Average precision and precision of 10, 20 docs in the Okapi+SN, the
SMART+SN and the INQUERY+SN (5 DB same size per URL).
Okapi+SN SMART+SN INQUERY+SN
Ave P PQ@10 P@20 Ave P P@10 P@20 Ave P P@10 P@20
qp-cont 0.1834 0.1739 0.1554 0.1386 0.1891 0.1413 0.1476 0.1739 0.1413
gp-wlink | 0.1572 | 0.2383 | 0.2106 | 0.1179 | 0.2383 | 0.1872 | 0.1067 | 0.1936 | 0.1553
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Table 3 Value of paired t test in the Okapi, the SMART
and the INQUERY.
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04 0D0OD0O0OOURLOOODOOOOO 5DBO10DBO20DBOO0O0O0O0OOOOOOOOO
Table 4 Results for average precision without considering links (5 DB, 10 DB, 20 DB per URL).
Ave P Okapi SMART INQUERY
SN Score WS Top SN Score WS Top SN Score WS Top
5DB 0.1834 | 0.1841 | 0.1833 | 0.1350 | 0.1386 | 0.1341 | 0.1379 | 0.1044 | 0.1476 | 0.1497 | 0.1404 | 0.1236
10DB | 0.1834 | 0.1788 | 0.1788 | 0.1207 | 0.1386 | 0.1320 | 0.1402 | 0.0977 | 0.1476 | 0.1498 | 0.1493 | 0.1115
20DB | 0.1834 | 0.1775 | 0.1675 | 0.0963 | 0.1386 | 0.1292 | 0.1411 | 0.0809 | 0.1476 | 0.1519 | 0.1496 | 0.0950
05 P@QIOOURLOOOODOO 5DBO10DBO20DBOOOOOODOO0OODOO0O
Table 5 Results for precision at 10 docs without considering links (5 DB, 10DB,
20 DB per URL).
P@10 Okapi SMART INQUERY
SN Score WS Top SN Score WS Top SN Score WS Top
5DB 0.1739 | 0.1717 | 0.1739 | 0.1565 | 0.1891 | 0.1978 | 0.1848 | 0.1478 | 0.1739 | 0.1739 | 0.1674 | 0.1696
10DB | 0.1739 | 0.1717 | 0.1826 | 0.1500 | 0.1891 | 0.1870 | 0.1848 | 0.1370 | 0.1739 | 0.1696 | 0.1630 | 0.1609
20DB | 0.1739 | 0.1739 | 0.1826 | 0.1326 | 0.1891 | 0.1761 | 0.1848 | 0.1065 | 0.1739 | 0.1717 | 0.1609 | 0.1304
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Fig.3 INQUERY+WS’s recall-precision curves without
considering links (5 DB, 10 DB, 20 DB).
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Table 6 Results for average precision without considering links (5 DB same size
per URL and at random).
Ave P Okapi SMART INQUERY
SN Score WS Top SN Score WS Top SN Score WS Top
URL 0.1834 | 0.1841 | 0.1833 | 0.1350 | 0.1386 | 0.1341 | 0.1379 | 0.1044 | 0.1476 | 0.1497 | 0.1404 | 0.1236
Random | 0.1834 | 0.1842 | 0.1848 | 0.1519 | 0.1386 | 0.1351 | 0.1350 | 0.1305 | 0.1476 | 0.1490 | 0.1495 | 0.1438
07 pP@lOOOOOO0O 5DBO URLOOOOOOOOOOODODOOOOOOOOO
Table 7 Results for precision at 10 docs without considering links (5 DB same
size per URL and at random).
P@10 Okapi SMART INQUERY
SN Score WS Top SN Score WS Top SN Score WS Top
URL 0.1739 | 0.1717 | 0.1739 | 0.1565 | 0.1891 | 0.1978 | 0.1848 | 0.1478 | 0.1739 | 0.1739 | 0.1674 | 0.1696
Random | 0.1739 | 0.1739 | 0.1717 | 0.1630 | 0.1891 | 0.1870 | 0.1891 | 0.1826 | 0.1739 | 0.1739 | 0.1717 | 0.1696
08 00000000 DOOO0OO0DOODOOD 5DBOOOODOOODOOOO
Table 8 Results for average precision without considering links (5 DB diff size at random).
Ave P Okapi SMART INQUERY
SN Score WS SN Score WS SN Score WS
qp-cont 0.1840 | 0.1843 | 0.0929 | 0.1367 | 0.1371 | 0.0691 | 0.1488 | 0.1489 | 0.0752
qp-wlink | 0.1579 | 0.1592 | 0.0785 | 0.1179 | 0.1163 | 0.0588 | 0.1071 | 0.1076 | 0.0539
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09 pPQlOOOODO0OO0O0O00O0D0OO0OOOO 5DBOOOOOOOOOODO
Table 9 Results for precision at 10 docs without considering links (5 DB diff size at random).

P@10 Okapi SMART INQUERY
SN Score WS SN Score WS SN Score WS
gp-cont 0.1739 | 0.1717 | 0.1239 | 0.1891 | 0.1870 | 0.0935 | 0.1696 | 0.1674 | 0.0913
gp-wlink | 0.2404 | 0.2383 | 0.1596 | 0.2383 | 0.2362 | 0.1191 | 0.1894 | 0.1872 | 0.1128

010 000000 5DBO SNOOOOODOOOOODOO 5DBO0O0OOOODO t+000D0
Table 10 Results of paired t test on all merging methods (5 DB diff size at random).

Okapi SMART INQUERY
SN Score WS SN Score WS SN Score WS
PQ@10 1 0.17803 0.0051 ** 1 0.7040 1.52x10° ** 0.3979 0.1732 2.21x10° **
Ave P 0.8104 0.7223 1,55 x 106%* 0.6108 0.6918 6.99x107 ** 0.6102 0.7246 2.59x 106 **
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Fig.5 SN’s recall-precision curves without considering
links (5 DB diff size at random).
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Fig. 7 Okapi’s recall-precision curves without considering
links (5 DB diff size at random).
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Fig.6 INQUERY’s recall-precision curves without
considering links (5 DB diff size at random).
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Table 11 Mean and variance of Kendall’s rank correlation
coefficients (5 DB diff size at random).
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