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Abstract Top-k queries are mainly used to return the most important objects in the potentially huge
answer space. After huge effort working on top-£ query performance, an explain capability has attract
more attentions in recent years. In top-k query, since users can not precisely specify their own
preferences, he/she may feel frustrated with the top-% results and propose a question such that “why
my expecting tuple m is not appeared in top-k results as long as tuple p has been appeared in top-k
results”. To solve this problem, a novel method is proposed to answer user’s why-not question by
modifying original top-k query. Firstly, an assessment model is defined to evaluate the difference
between the original top-% query and the modified new query. Then based on the assessment model, a
sample method is used to sample the candidate weight vectors from an accuracy subspace of weight
space. After that, for each candidate weight vector, a progressive top-k algorithm is used to get the
optimal new query, and the terminal conditions of the progressive top-%# algorithm are improved by the
assessment model. Furthermore, the new query with the best evaluated score is returned as the
solution. Finally, an extensive performance study using synthetic data set is reported to verify the

efficiency of the proposed algorithm.

Key words top-%£ query; why-not question; user’s feedback; preference refinement; query refinement
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Table 1 Network Security Alerts
x1 MBReEE

Alert ID Asset Threat Frequency
1 0.7 0.3 0.1
2 0.2 0.4 0.7
3 0.5 0.2 0.2
4 0.4 0.8 0.5
5 0.8 0.6 0.8
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Fig. 1 Example of “why-not” question under 3D.
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Fig. 2 Terminal condition of progressive top-k algorithm.
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AW ARG
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Z /b HAS R M A QR w) TEIEAG BRI R (2) F
PR BN ME KT Eo s BNZHT A5 10 7CGE AN 23 LB B
B Qupe (oo s Wop) B 3X AN 5 18 1 TIF B 2 {00 7 B2 1
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Table 2 Experimental parameters setting
R2 XBSHRE

Parameters Value
1073 X Data Size 1,10,50,100
Dimensionality 2,3.4,5
Origin ko 5,10,15,20

1SR R AERE 3 TR R L KA
A TR BE WUASE T AR SCEIL Y as A7 IR a). An &l 3 B
ARSI RAE 4 AR RS U 3 AN TR 2 2
BB 52 ). Gl 5 181 3 ) LU HY 2R SOk A I [
FE Bl il 3 KA MU 9 1 I 52 B — B R PR B B O
. AE TMR BN 503512 17 I A€ 2% 1) ik (] Je 20 32
FE O AE TMR 8 fr AR X T 40 4 4k £ 300 i 4 11
AL P I RE 8 2 B % ) i A A i 25 R A B B
R T A 2 o AW, 506 A B I E A 1 Qo
B AW oy 22 18] 9 BE B LB /D o TR I il A5 ) 07 A R R
O A AE AT W 25X top-k B9k 22 TS B B 4.

55 2 S /e R LR 1100 B RTER T L
TR A [R5 48 B2 R AR SO 53k s A e )L S
g R 4 s, % K a] LA 7 B LA
TREFAAZ I OLT » 16 39 53 BOde 4 1 5309k 9 1 [ #8
LA FEARAE (AN 4 () FIE ) B 78 S5 A 96 5K
B bk (Y I ) B I 2 e 4 2 ) 3 i S B

Running Time/s

1 10 50 100
107x Data Size
(a) Uniform data

Running Time/s

1 10 50 100
107x Data Size
(b) Anti-correlated data

Fig. 3 Performance under different data size.
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Dimensionality

(a) Uniform data

Running Time/s

Dimensionality

(b) Anti-correlated data

Fig. 4 Performance under different dimension.
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55 3 2 SIS 7E B AR 1< 10" L& 4 4t
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FLEEXT 5 p Rt Ak ) 3R [0 09 B J5 — X 4R
WAL ko A0S FASALTT L8 G2 p. [) b 5 B % 42
p FMUH P B DX 5 om FE ) R Ak 2 0 19 HE )T BE
EAR/NT 10, 38 33 B 5Ca) 0] DL A SO (38 17
B[R] N Ao 14 1% B U A B0 1 SQIBE M. &1 5 (b) 7E [
SE ko =10 MYATHE T . 1 A8 10 H P X 4 om
MR A SO LR R, Horh Distance R £ 9] i 4k
XS p WHE T O B AR m W HEE LB 2
[ 1) S /NP B aT L L P S B B m 1 3 R X
AR SO B AT B ] R A — 2 52 A (LR35 i Y
R T X G m A5, 5SHAE HAERT 5X 4 p
1Y B B OC R AN K.

10

Running Time/s

1 10 50 100
ko

Running Time/s
o

1 10 50 100
Distance
(b) Anti-correlated data

Fig. 5 Performance under different initial parameters.
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ANF A S8 o« S50 Pr 22 {LET 15 2187 25 1)

(SR P 6 Cad it 1 AN [R] SR 6 5 1 45 21 10 7 4
W IR Al DU BE A il BCEE R H B340 . 45 31 1Y
I A 1) 4 T Ok B[R] I A T 6 (b)) AR A Y
Jo ek I AT B A 8 1 B0 496 T 3 3 R A
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e DL A 1) o i R A AN
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0.0 . .
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(b) Anti-correlated data
Fig. 6 Quality under different sampling accuracy.
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