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Empirical Results
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Kernels for Unreal Data

Graph Edit Distance / Matching Metric
Convolution Kernels

Instance Space has Graph Structure
Kernels on Strings / Trees

Kernels for Structured Data
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Labelled Directed Graphs

G = (V,&, label)

ECVxV label:V — L
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Labelled Directed Graphs

G = (V,E&, label)
ECV xV label :V — L

1 if I, = label(v;
{L]v 7 — { ( )

0 otherwise
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Labelled Directed Graphs

G = (V. &, label)

ECY xV

label : V — L
if [,. = label(v;)

otherwise

if (?.,-‘,',_ ’L-‘j) e €&

otherwise
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Basic ldea

<LLT,LILIT>

E E‘Tl
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Basic Ildea
<LLT, L;LIT>
E En

{{LE"LT, L’E’”L’T>}n
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Basic ldea

<LLT,LILIT>

{<LE'RLT, LfEfnL,fT>}n

iTT T
{(LE'LT. I'ELT)},
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Kernels for LDGs

iTT i
{(LE'LT. LB L)},

kn(G,G') = Y NA (LE'LT,LETL'T)

i.j=0
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Kernels for LDGs

iTT ol
{(LE'LT,L'EVL'T)Y},

kn(G,G') = > NA (LE'LT,LE7L'T) s
i j—0 2
2
lim, .~ kn (G, G") S
Absolute Convergent Kernel
If
> e
1=0 4
is absolute convergent for n — oo and 5
Q
lim NiZal =0 c_%

then k,, is absolute convergent for n — oc.




Absolute Convergent Kernel

It a > max min{ AT (G), A (G)}
n AT (G) = max{|oT(v)|,v € V}
Z Aia’ A~ (G) = max{|d6~ (¢)|,v € V}

=0

is absolute convergent for n — oo and

lim \;i%a’ = 0

then k,, is absolute convergent for n — oc.
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Convergence Proof

<L ( lim Z/\Z-Ef) L ( lim Z)\JE’J) L’T> =
i=0 TS0
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Convergence Proof

<L ( liill_ Z/\;Ef) Lr.r ( lim Z/\JEU) L’T> =
=0 =0

< lim Y NLE'LT, lim Z/\JL’E’J'L’T> =

i=0 =0
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Convergence Proof

<L ( lim Z/\;Ef) Lr.r ( lim Z)\JE”) L’T> =
>0 i—0 m— o ‘]:[]

< lim Y NLE'LT, lim Z/\JL’E’J'L’T> =
n— 0o i—0 m—oC j:“
lim S AN (LELT L'E LT =

i=f j=0
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Convergence Proof

<L ( liill_ Z/\;Ef) Lr.r ( lim Z/\JEU) L’T> =
>l L:[] r?lij:[]

< lim Y NLE'LT, lim Z,\JLfEU'L’T> =

i=0 =0

lim > NG (LE'LT, LE" L) =
S 1=0 _j:[]
Tim > AN (LE'LTLEVLT) = ko (GLG)
i,j=0

ged
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Example 1: Geometric k

T
| _ w 1
Ai =7 lim E N =
n—oo £ 1 — Y

1 =0 !
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Example 1: Geometric k

T
. : 1
A= lim E v = ]
n—oo — Y
i=0 /

e

geom(vy, E) = lim E ~v'E'
: n—oo 4 0
1=

kgeom (G, G') = (Lgeom(v, E)L" L' geom(y,E')L'")
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Example 2: Exponential k

) T 32
A . L /
Ai = o1 lim E P P
a n—oo £ J'

1=0

200¢ - lsupeo sewoyl




Example 2: Exponential k

L

3

:1=0
Ny i . = (BB 4p
| \NE =1 A
Jim D NE = liw ) =g
ke;rp(G; ;!) _ <L€,‘"}’E LT? L!Q;%E"L!T> l§
Efficient Computation
5B 1. N~ (BE)
= lm 2
E=T-1DT

B o— (T—lDT)n _ T—anT

JBE _ =1, 8D
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