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What 1s Kernel Aggregation Queries?

Kernel Aggregation Function Approximate Kernel Aggregation Query (¢-KAQ) Threshold Kernel Aggregation Query (7-KAQ)
, * Input: query vector g, dataset P, relative error € * Input: query vector q, dataset P, threshold
Fp(q) = 2 w; exp(—y - dist(q, py)?) » Output: value F  Output: 1 (if Fr(q) = 1) or -1 (if Fr(q) < 7)
PiEP where: (1 — &)Fp(Q) < F < (1 + &)Fp(q)
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Kernel Density Estimation
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How to speed up?
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Much smaller than O(d) time

_ LBr(q) = w - R.count - exp(—y - maxdist(q, R)?)
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Our techniques Experimental Results

Datasets [SCAN [LIBSVM | Scikit SOTA KARL
08 miniboone | 36.1 n/a 36 16.5 301
' [-€ home 15.2 n/a 11.9 36.2 187
_ | Susy 2.02 n/a .17 0.77 13.2
06 the tangent line (at X;q):! 06 miniboone | 36.1 34 n/a 102 510
Xy EYX)=mx+c [- [ home |15.2 | 14.1 n/a 93.2 258
X, Susy 2.02 1.86 n/a 3.58 83.4
0.4 : _ 0.4 : _ nsl-kdd | 283 | 481 n/a 748 20668
X3 Xig fUnction Xpay rUnCtiON [I-7 [ kdd99 | 260 | 520 n/a 1269 | 11324
R . exp(—x) o _ . exp(—x) coviype | 158 | 462 n/a 443 6022
0.2 | existing bound: E 0.2 ioptlmlzeLd tafgent line (at t): ijennl 903 1170 n/a 1119 826928
. €XP(~Xna) ; - B)Emx+g | M-r [ a% | 162 | 610 | wa | 546 | 6883
0 : : 0 : : covtype-b | 13 38.4 n/a 33.9 274
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