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for i =1 2.. (k-1) do:
while there're nodes with degree less than or equal to 1 in the graph de:
remove all nodes with degree less than or equal to i in the graph
end while
end for

Algorithm 1 k-core Decomposition

Input: A graph G = (V| E)
Output: A set of k-cores C
Cc={V}
k = min, gy d(v)
for i =1 tondo
Let » be the vertex with the smallest degree in ¢
if d(v) > k then
add V to C
k=d(v)
end if
V=V\{v}

end for

e C ={0 —coreset, 1 — core set, ..., k — core set}




k-core & degeneracy

- -
e = -
. ¢ o ~
S TR e “
= e
- e L \
. .
e s L ] I — ——— . ~
T e . RN
! 7 * % . \\ 5\
A"
.r‘ !l{ . " . - . “ ‘\ \1
|'lr . ! T . \. - - . "\‘\ \. . \1 '-‘
’ . §
I" . |I . flr .\‘ II . Il \I'
i |
L% Treeeigy 10
L] '\ l\ . 7 ,rl |I
1] rd -
) b, B @ < _3-core_ - e © ® ' ©® i
\ e N 8 e ’ /
\ N\ “?/ /r') ® . i
[ ] e 2-vure - . - ® 5
by - —— e -
3 ] = ‘ Z 1/’
\"-\. > ~
“ o - L
S 9
~_ @ ="V O @ .
P
o -ﬁ__! o-core e -

[Migure |: Example of core decomposition of graph.

BIGHgIE AL (degenracy) 6™ (G) & LA BIGCHEE T k—core FEIMIEH Kk, W EES (G) =
3




Core-based Kernel

Algorithm 2 Core-based Kernel

Input: A pair of graphs & and ¢’
Output: Result of the kernel function val
val =0
o m = IMin (ﬁ*((}'}, 5"‘((_}”})
Let C;, C'! be the i-cores of G, G, fori =0,...,67 .
fori=o;. to0do

val = val + kernel(C;, C)
end for




Core-based Kernel Calculation

Definition 1. Ler G = (V,E) and G’ = (V' L") be rwo
graphs. Let also k be any kernel for graphs. Then, the core
variant of the base kernel k is defined as

ko(G,G") = k(Cy,Co) +k(C1,CY) +. . .+ k(Cs+,Che

J.'l‘!(?tl )
where 8} . is the minimum of the degeneracies of the two
graphs, and Cy,Cy,...,Cs« and Cy,Cy,...,C5.  are
- TFLETL 1

#
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the O-core, 1-core,. . ., 0% . -core subgraphs of G and G’ re-

spectively.
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| DATASET
R MUTAG ENZYMES NCI1 PTC-MR D&D
GR 69.97 (£ 2.22) 33.08(£0.93) 6547(x£0.14) 56.65(L£ 1.61) 77.77(£0.47) _
CoORE GR 82.34 (=1.29) 33.66(=0.65) 66.85(x020) 57.68(x1.26) 78.05(x=0.56)
SP 34.03(x1.49) 40.75(x0.81) 72.85(x024) 060.14(x 1.80) 7TF7.14(=0.77) _
CoORE SP 88.29 (£ 1.55) 41.20(£1.21) 73.46(+£032) 59.06(£0.93) 77.30(£0.80)
WL 83.63 (£ 1.57) 51.56(£2.75) 8442(+£025 61.93(£2.35) 79.19(£0.39)
CorRE WI. 8747 (+1.08) 4782 (+4.62) 85.01(+0.19) 59.45(4 1.20) 79.24 (+().34)
PM RO.66(£090) 42.17(£2.02) T7227(£059) 56.41(£1.45) 7T7.34(£0.97)
CORE PM 87.19 (= 1.47) 42.42(=1.06) 74.90(x 045, o61.13(x 1.44) 7T7.72(=0.71)

DATASET IMDB IMDB REDDIT REDDIT REDDIT

METHOD BINARY MULTI BINARY MULTI-AK MULTI-12K
GR 5085(£0.41) 3528(£0.14) 76.82(x£0.15) 35.32(+0.00) 22.68(£0.18)
CORE GR 6991 (=0.19) 47.34(=0.84) 80.67(x0.16) 46.77(x£0.09) 32.41(=0.08)
SP 60.65 (£0.34) 40.10(£0.71) 83.10(+0.22) 4948 (+0.14) 35.79(+£0.09) _
CORE SP 72.62 (£0.59) 49.43(=0.42) 90.684(x0.14) 54.35(x0.11) 43.30(=0.04)
WL 7244 (£ 0.77) 51.19(£0.43) 7499(+0.57) 49.09(+0.27) 33.44(+0.08) _
CoRrRE WL 74.02 (£ 0.42) 51.35(£0.48) 78.02(+£023) 50.14(+£0.21) 35.23(=0.17)
PM 68.53 (£ 0.61) 45.75(£0.66) 82 70(+£0.68) 42.091(£0.42) 38.16(£0.19) _
CORE PM 71.04 (£ 0.64) 4830 (£ 1.01) 87.39(+0.55) 50.63(+0.50) 42.89(+=0.14)
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IMDB IMDB  REDDIT REDDIT REDDIT

] i,
MUTAG ENZYMES — NCIL - PTC-MR = D&D BINARY MULTI BINARY MULTI-5K MULTI-12K

SP 1.69x 2.52x 1.62x 1.65X 3.00x  12.42X 17.34x 1.04x 1.05x 1.18x
GR 1.85X 2.94x 1.75X 1.50X 3.44X 7.95X% 8.20x 2.24X 2.37X 2.80%
WL 1.76X 277X 1.68X 1.62X 3.34x 7.13Xx 6.84X 1.52x 1.58x 1.54x
PM 1.87x 2.79X 1.68X 1.50x 3.67X 6.92X 6.33X 1.90x 1.98x 1.96X
o, 2.00 2.98 1.98 1.73 3.96 9.15 8.15 2.33 2.27 2.24

ave

Table 2: Comparison of running times of base kernels vs their core variants. The values indicate the relative increase in running time when
compared to the corresponding base kernel.




