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Relevance Ranking of Documents
Using Query Word Co-occurrences

ToRU Takaxit and TSUYOSHI KITANIH

Full text search from huge databases tend to give a great number of retrieved documents.
To help user’s retrieval work, it is necessary to rank them according to their relevance. This
paper describes a relevance ranking method using information obtained from query word co-
occurrences appearing in the retrieved documents. Distance between query words, their rela-
tive relationships in the database, and importance of query words are considered to decide the
document relevance. Combined with traditional word frequency ranking, an overall relevance
of retrieved documents is calculated. The traditional method alone and the combined method
are compared using a test collection consisting of Japanese newspaper articles. Experimental
results show that the proposed method improves retrieval recall about 0.098, or 37% compared
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to the traditional ranking method.
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Table 3 Rank of relevancy assessment for BMIR-J2
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Table 4 Parameters used in the experiment
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Table 5 Examples of extracted query words
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Table 6 Statistics of queries and retrieved documents
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Table 7 Mean precision (co-occurrence measures: number of characters)
IERLREL S
dehar 0.0 0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0 10.0 20.0 30.0 50.0
10 0.265 0.267 0.269 0.272 0.280 0.291 0.297 0.306  0.320 0.328 0.330  0.331
20 0.265 0.269 0.273 0.276 0.288 0.299 0.308 0.318 0.331 0.339  0.339 0.339
30 0.262 | 0.267 0.272 0.275 0.280 0.292 0.306 0.316 0.327 0.339  0.347  0.350  0.349
50 0.268 0.273 0.279 0.286 0.302 0.317 0.326 0.336  0.345 0.349 0.351  0.349
100 0.271 0.279 0.285 0.293 0.309 0.324 0.330 0.340 0.346  0.347 0.347  0.348
8 PG (LEMBOEE D )
Table 8 Mean precision (co-occurrence measures: number of sentences)
ERMLERE 6
dscnt 0.0 0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0 10.0 20.0 30.0 50.0
0 0.270  0.279  0.283  0.293 0.307 0.319 0.325 0.336 0.341  0.345 0.347 0.347
1 0.280 0.292 0.301 0.311 0.322 0.337 0.343 0.348 0.351  0.351 0.351 0.351
2 0.262 | 0.288 0.301 0.311 0.319 0.329 0.341 0.345 0.349 0.351 0.351 0.351 0.350
3 0.295 0.309 0.316 0.323 0.338 0.348 0.351 0.354 0.355  0.354 0.355 0.356
5 0.306 0.316 0.322 0.333 0.346 0.352 0.353 0.354 0.355 0.357 ©.358 0.358
10 0.311 0.322 0.332 0.340 0.349 0.351 0.352 0.353 0.354 0.355 0.355 0.355
o PEAH GEEhBlowE | BEK)
Table 9 Mean precision (co-occurrence measures: number of paragraph)
ULt 6
dpara 0.0 0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0 10.0 20.0 30.0 50.0
0 0.281 0.294 0.300 0.310 0.322 0.334 0.338 0.342  0.345 0.344 0.344  0.343
1 0.290 0.313 0.320 0.330 0.343 0.352 0.353 0.355  0.355 0.356 0.357  0.357
2 0.262 | 0.308 0.319 0.325 0.338 0.350 0.357 0.357 0.358 0.358 0.360 0.358 0.358
3 0.312 0.322 0.332 0.339 0.348 0.354 0.354 0.354 0.356 0.357  0.357  0.357
5 0.313 0.326 0.335 0.341 0.349 0.351 0.352 0.354 0.354 0.353 0.353  0.353
10 0.316 0.326 0.335 0.341 0.349 0.351 0.352 0.353 0.353 0.353 0.353 0.353
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w10 EHINBIIM O @RI L D we% (F R CORMW A )
Table 10 Precision by distance measures of co-occurrence

R BN | RN BINS O | FBIRK s | mew
5% it L&

lgast depar = 50 30.0 0.351
SE deent =5 30.0 0.358
B dpara = 2 20.0 0.360
SN 3.0 0.349

11 JLETREEOHINEEOMA DRI L B RaK (ZHHA
FCO R dpara = 2 DL F)
Table 11 Precision by element combinations of co-

occurrence importance (dygrq = 2)

JGRHEE RS JBRYE | EERR | e
PRI o o ¥ r 5
O X X 1.0 0.316
X O X 30.0 0.337
X X O 0.5 0.336
O O X 50.0 0.344
O X @] 1.0 0.349
X @] O 20.0 0.345
O O O 20.0 0.360

TSI IRVAS 3 S
W Ze v i

BT, PHEEROMENFAESNT. TRTHS
T A= F BT AEBREROSHE I RIS
TELVOT, FHRBBEEELBERIC L Ve L
dpara = 2, 6 = 20.0 DHE T FlI R RO H5HF
EEBEIT). £72, dpara =2, § =2000& Xt
REEEHNERE 1 ~ 2 @llAGbEBEe0n, F
YEEEIROBNEELER 1L IRT.

5.2 REFEOEHEDD

dpare = 2, § =20.0 DHf, FREFHICL ) EY
WEHIL 0.098 [ L (FERFHEL B L 723540 F
X 37.4%) BRONI: (R 12). 72, B13IEE
FEf G- S NI RFFER O EA n OB A5tk Tk
CHBLASDTH D, —RIGITRIEE S X T 2 OF
T, BEEEICHD ST RCOBRSYHLE T2
CERBAEN T LD, M nhToOMERDE
PEARNZFHHEEL LTHVWLNE 2L D%, ;-
fil 20 fL COBEEHRDEIX 0.073 Th 0 BEFIENTE
h LB TWAZ b h g,

BMIR-J1 2 B\ 73 X5 5 OWRERE O I BHIT
EREIZL VAT ZEDHR SN TV 5 2022 K
fli T2 BMIR-J2 T b, MAMEICL Y ieskFiE
ERBEFLEOILE AT 2, IRBRS Ho [k ):
X1 ERETE Xy OFEEARIIEE v, WK
BH [HERFE X, LREFE X, OTVHWEE 0%

SHRHFMOBIEL: £ L e X H AR (5 51

12 O (dpare = 2,6 = 200 D & &)
Table 12 Precision(dpare = 2,6 = 20.0)

WHR | PERTk | RETFE
0.00 0.628 0.680
0.10 0.458 0.576
0.20 0.387 0.506
0.30 0.336 0.460
0.40 0.295 0.423
0.50 0.255 0.363
0.60 0.219 0.316
0.70 0.178 0.264
0.80 0.158 0.237
0.90 0.116 0.161
1.00 0.094 0.130
Ty 0.262 0.360

I3 BHE (dpara = 2,6 = 20.0 DX %)
Table 13 Precision (dpara = 2,6 = 20.0)

H I DERTE | R T
LA 5 ac 0.373 0.491
BRI - 0.323 0.416
L7 15 it 0.292 0.371
47 20 T3 0.276 0.349
07 30 i 0.243 0.289

Ty 0.265 0.352

Bhobl L LikE X, & X, Dllé%fﬁﬁg’gj{@j
AT 5 AR  FhEh avepreg; , avepregf
ETAH. ZDEE, avepreg; > avepregj? DEE n,,
aveprcg; < avep”r‘eg]? DEZE e & T 5. IR
HoDb LT, np = nm £ %5, 22T, dyera = 2,
6 =20.0 DHE, FHINRE L7 44 MOMBEERD
T, PHEEEOH LA D 722 OiF 32 MBER,
T L2 DI 8 IRKRER, BILokr o700 4
MEERTH/2DT, nyp =32, np =8 ThHb. (2
R o 13T LT,
PuX > X1) < a (14)

W2 X 18, np 4 n 2530 BB 0T,

X, = (np + nm) +1 +2(np -+ nm)%z(a)
THIETX %, BERXME 9% L Lk &, 2(a) =
257 ThoMb, Xy =2863 %5, JIT, n, =
32> 28.63 TH BN L, REG Ho 3EH SN, ¥
SARFE Hy [RERTT1E X EREFIE X, OFHE 4
RIZEDND D | PEHEXE S 99% CHRA S, RIEER
FROMBPHEREICL Y REND,

T7z, PERFHEREFEOFHEAEDEIZOWN
TREET) &, PHHEERDEN 006 DL X, 2
WXH 9% THELRAENH S, Tabb, REF®
BRERTFHR LB L C, MARDENDZ L E D 0.06
(BEICLT23%oME) D EH 2 EAREND, &

(15)
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F 14 BRI (BGH) OELATAE Wik R
Table 14 Topics with big change in precision

T | WIBER WG | BAEON L
108 | HEAHEEET 2213 8— v+ | 0.868 0.171
INTTFAR Y
110 | AL 0.767 0.391
126 | Hflio V& 0.730 0.360
136 | RTBUEORAT 0.658 0.156
120 | BiBLo AL 0.627 0.133
122 | Bomloxts ke 0.552 0.348
125 | v arole 0.550 0.329
142 | MR- o Bl E 0.529 0.456
116 3 WL L o0 AR A 3 0.404 0.162
123 5 0.378 0.213
114 -0.093 -0.083
131 -0.076 -0.042
118 | PakELGH o4 E -0.067 -0.054
124 | HAGHEICIET 2 BGEER | -0.045 -0.038
148 | EFUANMEOTHTEI o724 | -0.033 -0.031
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15 JLHLE
Table 15 Response time

BT RET PERF ik ER)

AL B (sec) (sec) M SN 4
REZ 2.30 64.46 23.13 1196
N 0.63 1.23 1.95 14
JTIN 6.52 284.10 45.35 4226
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