
Contents

Preface 5

Personnel 7

Awards and activities 11

Doctoral dissertations 25

Theses 33

1 Introduction 37

Algorithms and Methods

2 Bayesian learning of latent variable models 43
Juha Karhunen, Tapani Raiko, Alexander Ilin, Antti Honkela, Jaakko Lut-
tinen, KyungHyun Cho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.1 Bayesian modeling and variational learning . . . . . . . . . . . . . . . . . . 44
2.2 Algorithmic improvements for variational inference . . . . . . . . . . . . . . 47
2.3 Extensions of probabilistic PCA . . . . . . . . . . . . . . . . . . . . . . . . . 50
2.4 Gaussian process models of gene expression and gene regulation . . . . . . . 52
2.5 Deep learning and Boltzmann machines . . . . . . . . . . . . . . . . . . . . 53
2.6 Oscillatory neural networks . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
2.7 Applications in climate science . . . . . . . . . . . . . . . . . . . . . . . . . 57
2.8 Other Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

3 Blind and semi-blind source separation 63
Erkki Oja, Juha Karhunen, Alexander Ilin, Zhirong Yang, Jaakko Luttinen,
He Zhang, Jarkko Ylipaavalniemi, Tele Hao . . . . . . . . . . . . . . . . . .

3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
3.2 Non-negative Low-Rank Learning . . . . . . . . . . . . . . . . . . . . . . . . 66
3.3 Finding dependent and independent sources from two related data sets . . . 69

4 Multi-source machine learning 71
Samuel Kaski, Mehmet Gönen, Arto Klami, Gayle Leen, Jaakko Peltonen,
Ilkka Huopaniemi, Melih Kandemir, Suleiman A. Khan, Kristian Nybo,
Juuso Parkkinen, Tommi Suvitaival, Jaakko Viinikanoja, Seppo Virtanen,
Yusuf Yaslan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
4.2 Multi-view and multi-way learning . . . . . . . . . . . . . . . . . . . . . . . 73
4.3 Multi-task learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

3



4

4.3.1 Asymmetric multi-task learning . . . . . . . . . . . . . . . . . . . . . 75
4.3.2 Multi-task multiple kernel learning . . . . . . . . . . . . . . . . . . . 76

4.4 Information visualization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Bioinformatics and Neuroinformatics

5 Bioinformatics 83
Samuel Kaski, Elisabeth Georgii, Arto Klami, José Caldas, Ali Faisal, Ilkka
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