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Abstract: This paper proposes a ranking model that trains different hyperplanes for different queries and
optimizes hyperplanes with the order relations. It aims at solving the problem of most existing rank methods that do
not consider the significant differences between queries and only resort to a single function that is time consuming.
Next, a weighted voting method is proposed to aggregate the ranking lists of the hyperplanes as the final rank. The
weights reflect the degree of precision. Effectiveness is tested by the benchmark data set LETOR OHSUMED and is
compare with other ranking models. The proposed method shows improved ranking performance with a significant
reduction of training time.
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Fig.2 Instances distribution of Query 10 and Query 11 in LETOR OHSUMED dataset
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RankSVM J7i£1] 1/30.QDOMH J5 ¥ 85 K B B AR 1 A B I 2R 1), 5 2 52 B . FH AR (AL
Table 1 P@n value of BM25, RankSVM, MHR and QDOMH on the LETOR OHSUMED dataset
£z 1 BM25 5 RankSVM, MHR il QDOMH J77%7F LETOR OHSUMED %4l 45 ) P@n 1

P@L P@2 P@3 P@4 P@5 P@6 P@/ P@8 P@9 P@1L0
BM25 0.453 0442 0438 0411 0391 0372 0367 0352 0331 0.310
RankSVM 0.613 0572 0536 0498 0487 0461 0458 0445 0440 0.426
MHR 0.644 0.600 0574 0560 0539 0533 0530 0522 0501 0.482
QDOMH-V 0.651 0644 0630 0601 0580 0572 0557 0533 0517 0.486
QDOMH-WV 0.667 0.653 0645 0615 0.600 0585 0571 0564 0543 0512
0.407 MAP 0.66 R BM25
L B BM25 NDCG@  gRankSVM
0.36] = RankSVM 0.62f EMHR
- @ MHR 0.58 5 QDOMH-V
0.32} @ QDOMH-V; E QDOMH-WV
£ QDOMH- 0.54/4
0'28: 0.50
0.24} 0.46
0.20. 0.424

Fig.4 MAP and NDCG values of BM25, RankSVM, MHR and QDOMH on the LETOR OHSUMED dataset
K4 BM25 5 RankSVM, MHR F1 QDOMH J5 %4 LETOR OHSUMED ¥i#i4E 1) MAP 5 NDCG {H

5 HXRiE

Table 2 Training time of model on the LETOR OHSUMED dataset

%2 1 LETOR OHSUMED %t#i4E - A 88 )1l 25 It i)
Minutes RankSVM MHR QDOMH
2 3 Sum
Trial 1 1728.64 306.16 51.64 228.43 586.23 53.330 3
Trial 2 2 013.57 456.41 38.72 283.57 778.7 62.838
Trial 3 1845.36 329.31 35.44 260.85 625.60 46.7115
Trial 4 906.53 157.74 17.23 139.27 314.24 29.544 3
Trial 5 1113.72 202.01 14.63 163.51 380.15 38.690 3
Average 1521.56 290.33 31.53 215.13 536.98 46.222 88

ARSCHRE T Tof 740 0 0 2 0~ T 2 SO AR R 25 8 T 1) P 0% AR A 2 )5t B L 1k
A AR SCHR P A PR R TR IR 75 05 S I 4 2R 7 g A e P B 28 BMI25 AT B P2 20 T ik
HAT W) R 5 HAb AL T 3085 ) AL HE P27 21 75 AH B QDOMM . J7 A& FR R AL I i (1) e 25 B AIC, DR IES T
S PR HE P R A A AR R AT R PR I P T3t 9 A SRR R VA AT B AR 7 i3k T I R B L

SR 7 K AR R A HE S5 18 () 56 2R, 2k — D48 i R P 2 20 R RHERA 3 MBS SR AT IR R AL
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