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Efficient Estimation of Co-occurences of Query Words
in Relevance Feedback

HIROYUKI NAKAJIMA,*0 TSUYOSHI KITANI.00
and OSAMU IWAKIf2o8

Rocchio feedback is known to be effective in improving retrieval accuracy through rele-
vance feedback. The authors proposed to use ID3 inductive learning algorithm for capturing
co-occurences of query words in order to correct the order of ranked results of the Rocchio
feedback, and experimental results showed that if we regarded non-sample documents as
provisional irrelevant samples, estimated co-occurences effectively improved the acccuracy.
Although the provisional samples are effective, they increase the processing time of estimat-
ing co-occurences, because the ID3 requires processing time proportional to the number of
samples. In this paper, we assume that query words appear in the non-sample documents
following independent and uniform probability distributions. Under this assumption, we esti-
mate the number of non-sample documents appear in the ID3, and substitute the estimated
number for the non-sample documents themselves to reduce the number of samples which are
dealt by ID3. Experimental results show that the proposed method improves the processing
time by 10 times, and the improvement of retrieval accuracy is not effected much.
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Fig.1 Rocchio feedback.
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Fig.3 Modification of ranked results.
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Fig.4 Stopping criterions in producing a decision tree.
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Table 1  Statistics of the NPL test collection.
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02 000000 %0
Table 2 Average precision (%).

oo n=10 | n=30 | n =50
Query 19.77 19.77 19.77
Rocchio 30.67 38.24 43.51
ID3 28.59 39.06 44.25
Add1l 32.76 41.39 46.11
AddilR 32.63 41.18 47.06
Add2 34.00 42.28 47.84
Add2R 33.96 42.32 47.85

03 0O00O0O0OOoOooOooooo
Table 3 Number of documents including estimated co-

occurences.

oo n =10 n = 30 n = 50
ID3 10.04/2964.64 | 8.06/1534.36 | 6.56/1345.69
Add1l 6.78/388.59 5.66/214.88 | 5.11/190.61
Add1R | 6.49/381.53 5.66/208.88 | 5.02/189.80
Add2 6.00/102.79 5.39/129.92 | 4.86/182.40
Add2R | 5.82/101.52 5.43/130.32 | 4.86/181.11
gooogo
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Table 4 Max depth of decision tree.

oo n=10 | n=30 | n =250
ID3 2.19 3.62 4.15
Add1 3.04 4.01 4.42
Add1lR 3.01 4.06 4.47
Add2 4.43 5.12 5.43
Add2R 4.42 5.10 5.42

05 0O0O0O0DO
Table 5 Average length of paths.

oo n=10 | n=30 | n =250
ID3 1.96 3.13 3.44
Add1 2.77 3.48 3.68
Add1R 2.77 3.55 3.77
Add2 4.12 4.59 4.72
Add2R 4.10 4.54 4.69
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Table 6 Average number of paths.

oo n=10 | n=30 | n =50
ID3 1.33 2.01 2.46
Add1 1.55 2.25 2.61
Add1R 1.45 2.19 2.63
Add2 2.27 3.90 4.94
Add2R 2.27 3.90 4.94

07 0OOoOoOoOoOoooocpuOOoOm
Table 7 Average CPU time (seconds) of estimation of

CO-occurences.

oo n =10 n = 30 n = 50
ID3 0.007 0.009 0.012
Add1i 0.157 0.198 0.216
Add1R 0.010 0.014 0.017
Add2 0.168 0.214 0.236
Add2R 0.010 0.013 0.018

08 RocchioODOOOOOOOOOOO0CPUDOODOM
Table 8 Average CPU time (seconds) of Rocchio
feedback.

oooo n=10 | n=30 | n =250
10 0.168 0.189 0.202
50 0.384 0.413 0.424
100 0.425 0.553 0.608

1000 0.427 0.600 0.704
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Fig.7 Average CPU time (seconds) on larger document
database (10 samples).
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database (30 samples).
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