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Abstract: Query expansion has long been suggested as a technique for dealing with the fundamental issue of word
mismatch in information retrieval and it has gained great success in Web searching. However, processing query
expansion is very challenging in hybrid P2P network because a P2P system is a decentralized and dynamic system.
First, the LEM query expansion method, which is constructed by analyzing correlation between queries and
documents, is presented. And then, the HEM query expansion method is proposed by establishing the correlation
between queries and documents terms directly. Next, an efficient search algorithm is constructed based on the query
expansion algorithms. It is proved by experiments that the query expansion methods and search algorithms can
greatly improve the search efficiency.
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Tablel Parameters of experiments Table2 Queriesfor test
1 2
Parameter Default value Description N
Network topology Power-Law The topology of network uTber Stor Q:fgi nin
. 150 directory nodes 2 Qualit;gmanagem%nt
Network size 2 550
i and 2 400 leaf nodes 3 Content management
Queries number 8 000 The number of queries 4 Solution
Query size 2.3 Average terms number 5 E-Learning business
for original queries 6 Network security
TTL 5 The time-to-live of 7 Education forum
aquery message i 8 Call center
Expansion terms 30 e rgimber of expansion 9 Human resource management
terms for a query 10 Digital medicine
The number of selected
Selected documents 15 documents for LEM
81 1
LEM HEM HS 4000
) K
; , HS . 3(TTL=5,K=3,query
number=4000) 5
Table3 Comparison of query efficiency
3
Precision HS LEM_based HS HEM_based HS
Recall (improvement %)  (improvement %)
10 5556  66.67 (+20.00) 71.42 (+28.55)
20 4545  54.05 (+18.92) 58.82 (+29.42)
30 4166  48.38 (+16.13) 50.84 (+22.04)
40 3361  39.22 (+16.69) 41.67 (+23.98)
50 2645  35.46 (+34.06) 35.21 (+33.12)
60 20.00  29.85(+49.25) 28.30 (+41.50)
70 1552  19.50 (+25.64) 20.95 (+34.99)
80 12.28  15.78 (+28.50) 17.05 (+38.84)
90 9.47  12.89 (+36.11) 14.78 (+56.07)
100 7.40  10.91 (+47.43) 12.33 (+66.62)
Total averaged 2674  33.27 (+29.27) 35.14 (+31.41)
3 , HS , HS ,
HEM HS 66.62%, 31.41%; LEM
HS 29.27%. 7 000 , 6
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HS (im rT)vementO/) (im r&/ement‘)/) 08
Recall P ° P ° 07
10 5556  83.34 (+50.00)  76.92 (+38.44) 506 [
20 4545  60.61(+33.36)  64.52 (+41.95) % 05
30 41.66  55.56 (+33.37)  57.69 (+38.48) & 8-‘3‘ L
40 33.61  43.47(+29.34)  44.45(+32.25) 02 I
50 2645  36.49 (+37.96)  38.76 (+46.54) o1
60 20.00  29.85(+49.25)  31.58 (+57.90) 0
70 1552 2127 (+37.05)  22.44 (+44.59)
80 1228  17.51(+42.59)  17.66 (+43.81)
90 947  15.17(+60.19)  15.02 (+58.61)
100 740  12.33(+66.62)  12.36 (+67.03)
Total averaged | 26.74  37.86 (+41.58)  38.13 (+42.60)
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N ;
: LEM
[post_word|x|all_file|x|post_query],
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Table5 Comparison of query efficiency (k=4) Table6 Comparison of query efficiency (k=5)
5 (k=4) 6 (k=5)
Precision HS HEM_based SE Precision HS HEM _based SE
Recall (improvement %) Recall (improvement %)
10 7142 83.33(+16.68) 10 7500  90.91 (+21.21)
20 68.96  76.92 (+11.63) 20 7142  80.00 (+12.01)
30 65.21 71.42 (+9.52) 30 68.18  75.00 (+10.00)
40 55.55  66.67 (+20.02) 40 62.50 67.79 (+8.47)
50 39.37  54.35(+38.05) 50 41.32  60.98 (+47.58)
Total averaged 60.10 70.54 (+17.37) Total averaged 63.68 74.94 (+18.61)
0.9 17
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%07 [ 508 T
306 [ 807 [
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