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Abstract Much work has been done to implement metasearch engines with different rank aggregation
methods. However, those methods do not have the ability to deal with the exploding data from huge
amount of Web sources as well as the multiplying requirements of metasearch users. In this paper, we
take the view that the rank aggregation problem can be solved with a multi-objective optimizer if the
quality requirements of a user are considered along with the queries, and we find that the user’s
preferences among those quality requirements can help reduce the solution space. Accordingly, we
propose an evolutionary rank aggregation algorithm based on user preferences. We bring a new
encoding scheme for MOPSO, leverage new definitions of position and velocity, modify initialization
methods of the particle swarms, improve the turbulence operator, and adjust strategies of external
archive updating and leader selection, aiming at building a discrete multi-objective optimizer based on
decomposition and dominance (D*MOPSO) to map out the best aggregated ranking quickly and
accurately from a large-scale discrete solution space. We have the proposed algorithm along with
several state-of-the-art rank aggregation methods tested on 4 datasets of different sizes: the LETOR
MQ2008-agg dataset, a Web dataset, a synthetically simulated dataset and an extended Web dataset.
The experiment results demonstrate that our method outperforms machine-learning-based algorithms
and other multi-objective evolutionary algorithms by convergence, performance and efficiency

especially when dealing with the large-scale metasearch rank aggregation tasks.

Key words rank aggregation; metasearch; user preference; multi-objective optimization; discrete

particle swarm optimization
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Table 1 Performance of Algorithms on LETOR Dataset
F1 HEFFIHEELEEENHFRAURER

KTD NDCG@3 DM CM
Algorithms
Mean Std Mean Std Mean Std Mean Std

D> MOPSO 0. 189 0. 069 0.573 0.187 4. 897 1.615 0.018 0.002
ANN 0. 181 0.072 0.518 0.105 2.298 0.921 0.112 0.011
WT-INDEG 0.192 0. 089 0.582 0.213 2.489 1. 056 0.078 0. 009
NPDA 0.372 0.128 0. 387 0.139 6.982 2.193 0.021 0.002
BHTPSO 0.312 0.108 0.412 0.134 5.498 1.706 0.019 0.002
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Table 2 Performance of Algorithms on Real-world Dataset

K2 EXMBYHBEELEEZNHEFRSHURER

DM CM
Algorithms
Mean Std Mean Std

D*MOPSO 4.613 1. 601 0.017 0.001
ANN 2. 497 1. 196 0. 315 0.064
WT-INDEG 2.721 1.463 0.253 0.041
NPDA 6.395 2.179 0.019 0.001
BHTPSO 5.956 2.011 0.016 0.001
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Table 3 Performance of Algorithms on Synthetic Simulated Dataset

£3 REFENEELEEENHFRAURER

KTD NDCG@3 DM CM
Algorithms
Mean Std Mean Std Mean Std Mean Std

D MOPSO 0. 265 0.098 0.594 0.107 4.411 1. 372 0.035 0.003
ANN 0. 398 0.167 0.472 0.184 2.072 0.959 0.626 0. 149
WT-INDEG 0.339 0.163 0.458 0.179 2.503 1. 280 0.3575 0.146
NPDA 0. 367 0.132 0. 353 0.136 8. 804 2. 845 0.053 0.005
BHTPSO 0. 309 0.113 0.452 0.161 6.225 2.074 0.038 0.003
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Table 4 Performance of Algorithms on ExtendedReal Dataset
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Algorithms
Mean Std Mean Std

D MOPSO 4.527 1.542 0.023 0.002
ANN 2.459 1. 295 0.539 0.071
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BHTPSO 4. 807 1. 651 0.029 0.002
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(d) Extended Real Dataset

Fig. 4 Execution time comparison of algorithms on 4 datasets
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