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Getoor & Riehl.: Link Mining: A Survey, KDD Exploration, vol. 7, 2005
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> closed form f = (L + CIZ) Ily

Belkin et al.: Regularization and Semi-supervised Learning on Large Graphs, COLT 2004
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K = exp(—tL) =I—|—(—tL)—|—(;—I|J)+%-|—...

Kondor and Lafferty: Diffusion Kernels on Graphs and Other Discrete Structures, ICML 2002



IBM TOkyO Research Laboratory © Copyright IBM Corporation 2006

_ K = exp(—tL)
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ot 2 £:neighbor of ¢ £:neighbor of j
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manifold regularization

. sign fw(x)
» W
» X

. yi  sign fw(x®) Loss(y®, fw(x(®))

W = argminy » Loss(y®, fw(x(D))

W = argminy » Loss(yD, fw(x)) + Cf I Lf

S (fw(xW) — fu(x)))?
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Belkin et al.: On Manifold Regularization, AISTATS 2005
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KNEW (ij) = o0 KP (i,j) + B KN (i,j)
a p

> SDP

Bach et al.: Multiple Kernel Learning, Conic Duality, and the SMO Algorithm, ICML 2004
Lanckriet et al.: Kernel-Based Data Fusion and Its Application to Protein Function Prediction in Yeast, PSB 2004
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. 26 zk) 4 26K 20D
= SVM

Oyama & Manning: Using Feature Conjunctions across Examples for Learning Pairwise Classifiers, ECML 2004
Ben-Hur & Noble: Kernel methods for predicting protein—protein interactions, Bioinformatics, Vol. 21 Suppl. 1, 2005
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[Oyama & Manning] [Ben-Hur & Noble]
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common neighbors := |[(¢) N T (5)] fl‘(i) i ]
» common neighbors
i - i r@)NnrQ)
Adamic/Adar := —_— Jaccard’s coefficient :=
A Gy o9IT ) et = e U )
4 common neighbors r "
= ath, . i j
Katzg := ) Bﬂpathsﬁ}\ Patth | :|
[=1 TN~

b preferential attachment

preferential attachment := [ ()| - | (5)]

Liben-Nowelly & Kleinberg: The Link Prediction Problem for Social Networks, CIKM 2004
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. Spearman
4
common Jaccard’s Adamic/Adar preferential Katzg s
conumon 1 0.92 0.94 0.31 0.61
Jaccard’s 0.92 1 0.97 0.53 0.75
Adamic/Adar 0.94 0.97 1 0.49 0.70
preferential 0.31 0.53 0.49 1 0.84
Katzg o5 0.61 0.75 0.70 0.84 1
X preferential
3 MDS

* preferential attachment
common neighbors
X Katz_0.05

X Jaccard's
X Adamic/Adar

X comnon
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> Kleinberg Web

Kashima & Abe: A Parameterized Probabilistic Model of Network Evolution for Supervised Link Prediction, ICDM 2006
(To Appear)
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. G > (Q)
» G={X, Y} X @_@
) X Y +1 -1
. X Y
> d(G)
= Relational Markov Network é
exp ({(w, P(G
I ((w, 2(G)))
Z(X) J

Z(X) =Y exp ((w,®(G)))
Y

» Z(X)
b

Y = argmax P(Y|X) = argmax(w, ®(G))
Y Y

Taskar et al.: Label and Link Prediction in Relational Data, [JCAI Workshop on Learning
Statistical Models from Relational Data, 2003
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Gomez et al.: Probabilistic Prediction of Unknown Metabolic and Signal-Transduction Networks, Genetics 159, 2001
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