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Titles and Distinctions

e Full Professor, Université de Montréal.
e Canada Research Chair on Statistical Learning Algorithms.
e NSERC-CGI Industrial Research Chair on Data-Mining

¢ Recipient of the ACFAS Urgel-Archambault 2009 prize (covering physics, mathema-
tics, computer science, and engineering).

e Fellow, CIFAR (Canadian Institute For Advanced Research).

e Fellow, CIRANO (Centre Inter-universitaire de Recherche en Analyse des Organisa-
tions).

e Action Editor, Journal of Machine Learning Research, Foundations and Trends in
Machine Learning, and Computational Intelligence.

e Previously Associate Editor, Machine Learning, IEEE Transactions on Neural Net-
works.

e Leader of the Canadian research group on Statistical Learning of Complex Data with
Complex Distributions within the MITACS network of centers of excellence.



e Founder and head of the Laboratoire d’Informatique des Systémes Adaptatifs, cur-
rently including 3 faculty, 18 students, 2 post-docs and 2 research assistants.

e Member of the board of the Centre de Recherches Mathématiques, UdeM.

e Program Co-Chair, NIPS’2008, General Chair, NIPS’2009. Note that Advances in
Neural Information Processing Systems (NIPS) is a very high level conference, the most
important in my field (> 1000 submissions), with reviewing and acceptance criteria
comparing favorably to best journals (acceptance rate between 20% and 25%). 34 papers
published in NIPS over the years puts me among the most important contributors to the
NIPS community. Also area chair or member of the program committee for numerous
conferences, including NIPS’95, NIPS’2004, ICML 2003, ICML’2004, ICML’2006,
ICML’2008, AISTATS’ 2001, ICPR’2002, ICONIP’1996, 1IJCNN’2000, CAp’2004,
CAp’2006, CAp’2010.

e Member of grant selection committees for Quebec’s FQRNT (1999-2000), and Cana-
da’s NSERC (2000-2003, 2006-2007).
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tive Sciences Dept., MIT, Massachusetts.

Ph.D. in computer science, NSERC scholarship, Neural Net-
works and Markovian Models, Computer Science Dept.,
McGill University.
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with statistical methods, Computer Science Dept., McGill Uni-
versity.
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Research Areas

e Improving the generalization power of learning algorithms.

- Learning abstractions in deep architectures.

- Non-local learning of complex functions.

- Learning from high-dimensional data.

- Multi-task / semi-supervised / multi-modal learning.
e Non-parametric models : deep multi-layer neural nets, kernel machines, and non-
parametric graphical probabilistic models, in particular Deep Belief Networks.
e Brain-inspired learning algorithms : deterministic and stochastic neural networks,
high-order neuron models, biologically plausible learning algorithms, learning algo-
rithms inspired from knowledge about cognition and child development.
e Analysis of data with temporal structure and non-stationarity :

- Applications involving audio and visual data.

- Learning long-term dependencies and sequential structure.

- Learning to model natural language.

e Improving statistical robustness of learning algorithms (data with thick tails or asym-
metric distributions).

e Computational efficiency, parallel implementation, online learning for very large da-
tasets.

e Statistical analysis of simulations experiments of learning algorithms on real data.

Major Scientific Impact

e Over 4300 citations to scientific publications authored by Y. Bengio found by Google
Scholar in 2008.

e 52 scientific journal articles, 91 conference proceeding papers, 2 books, 19 book chap-
ters, 3 patents, 35 technical reports.

e Bengio et al 1994 (IEEE Transactions on Neural Networks) [42,39,38] : has over-
turned a whole research field (gradient-based learning in recurrent neural networks) by
showing a fundamental dead end.

e Work on distributed representations for language modeling [8,7,18] is also greatly
influential, showing the advantage of learning embeddings for words at the same time



as a predictive model, and paving the way for more recent work on deep architectures.

e Recent work on deep architectures [1,3,4,6,51,52,57,58], along with Hinton’s and
LeCun’s work in the same area, is creating a new sub-field, attracting much attention
from the NIPS community and funding agencies (NSF, DARPA).

e 70 invited talks, at places such as NIPS workshops, ICML workshops, Stanford,
Google, Microsoft Research, the Fields Institute, MIT, Johns Hopkins, University of
Toronto, the Gatsby Unit, the ICONIP conference, DARPA, summer schools.

e Organized or co-organized more than 20 workshops in career, including the Learning
Workshop every year since 1998, the Deep Learning Workshop at NIPS in 2007, and
the ICML’2009 workshop on Learning Feature Hierarchies.

2 Research Contributions
2.1 Articles Submitted to Refereed Journals

[1] N. Le Roux and Y. Bengio, “Deep belief networks are compact universal approxi-
mators,” Neural Computation, 2009. Submitted.

[2] N. Chapados and Y. Bengio, “Forecasting and trading commodity contract spreads
with Gaussian processes,” International Journal of Forecasting, 2008. Submitted.

[3] N. Chapados and Y. Bengio, “Training graphs of learning modules for sequential
data,” ACM Transactions on Knowledge Discovery from Data, 2008. Submitted.

2.2 Refereed Journal Publications

[4] D. Erhan, Y. Bengio, A. Courville, P.-A. Manzagol, P. Vincent, and S. Bengio,
“Why does unsupervised pre-training help deep learning ?,” Journal of Machine
Learning Research, 2010. To appear.

[5] Y. Bengio, O. Delalleau, and C. Simard, “Decision trees do not generalize to new
variations,” Computational Intelligence, 2010. To appear.

[6] F.Rivest,J. Kalaska, and Y. Bengio, “Alternative time representations in dopamine
models,” Journal of Computational Neuroscience, 2009. To appear.

[7] Y. Bengio, “Learning deep architectures for Al,” Foundations and Trends in Ma-
chine Learning, vol. 2, no. 1, pp. 1-127, 2009. Also published as a book. Now
Publishers, 2009.
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C. Dugas, Y. Bengio, F. Belisle, C. Nadeau, and R. Garcia, “Incorporating functio-
nal knowledge in neural networks,” The Journal of Machine Learning Research,
vol. 10, pp. 1239-1262, June 2009.

J. Carreau and Y. Bengio, “A hybrid Pareto mixture for conditional asymmetric
fat-tailed distributio n,” IEEE Transactions on Neural Networks, vol. 20, no. 7,
pp- 1087-1101, 2009.

H. Larochelle, Y. Bengio, J. Louradour, and P. Lamblin, “Exploring strategies for
training deep neural networks,” Journal of Machine Learning Research, vol. 10,
pp. 140, 2009.

Y. Bengio and O. Delalleau, “Justifying and generalizing contrastive divergence,”
Neural Computation, vol. 21, pp. 1601-1621, June 2009.

J. Carreau and Y. Bengio, “A hybrid Pareto model for asymmetric fat-tailed data :
the univariate case,” Extremes, vol. 12, no. 1, pp. 53-76, 2009.

N. Le Roux and Y. Bengio, “Representational power of restricted Boltzmann ma-
chines and deep belief networks,” Neural Computation, vol. 20, pp. 1631-1649,
June 2008.

Y. Bengio and J.-S. Sénécal, “Adaptive importance sampling to accelerate training
of a neural probabilistic language model,” IEEE Transactions on Neural Networks,
vol. 19, no. 4, pp. 713-722, 2008.

Y. Bengio, “Neural net language models,” Scholarpedia, vol. 3, no. 1, p. 3881,
2008.

Y. Bengio, “On the challenge of learning complex functions,” in Computational
Neuroscience : Theoretical Insights into Brain Function (P. Cisek, J. Kalaska, and
T. Drew, eds.), Progress in Brain Research, Elsevier, 2007.

Y. Bengio, M. Monperrus, and H. Larochelle, “Nonlocal estimation of manifold
structure,” Neural Computation, vol. 18, no. 10, pp. 2509-2528, 2006.

D. Erhan, P.-J. L’Heureux, S. Y. Yue, and Y. Bengio, “Collaborative filtering on
a family of biological targets.,” Journal of Chemical Information and Modeling,
vol. 46, no. 2, pp. 626635, 2006.

M. C. Zaccaro, H. Boon, M. Pattarawarapan, Z. Xia, A. Caron, P.-J. L’Heureux,
Y. Bengio, K. Burgess, and H. U. Saragori, “Selective small molecule peptidomi-
metic ligands of trkc and trka receptors afford discrete or complete neurotrophic
activities,” Chemistry & Biology, vol. 12, no. 9, pp. 1015-1028, 2005.

P.-J. U'Heureux, J. Carreau, Y. Bengio, O. Delalleau, and S. Y. Yue, “Locally linear
embedding for dimensionality reduction in QSAR,” Journal of Computer-Aided
Molecular Design, vol. 18, pp. 475-482, 2004.

Y. Bengio, O. Delalleau, N. L. Roux, J.-F. Paiement, P. Vincent, and M. Ouimet,

“Learning eigenfunctions links spectral embedding and kernel PCA,” Neural Com-
putation, vol. 16, no. 10, pp. 2197-2219, 2004.



[22] Y. Bengio and Y. Grandvalet, “No unbiased estimator of the variance of K-fold
cross-validation,” Journal of Machine Learning Research, vol. 5, pp. 1089—-1105,
2004.

[23] R. Collobert, Y. Bengio, and S. Bengio., “Scaling large learning problems with
hard parallel mixtures,” International Journal of Pattern Recognition and Artificial
Intelligence, vol. 17, no. 3, pp. 349-365, 2003.

[24] C. Nadeau and Y. Bengio, “Inference for the generalization error,” Machine Lear-
ning, vol. 52, no. 3, pp. 239-281, 2003.

[25] J. Ghosn and Y. Bengio, “Bias learning, knowledge sharing,” IEEE Transactions
on Neural Networks, vol. 14, pp. 748-765, July 2003.

[26] Y. Bengio, R. Ducharme, P. Vincent, and C. Jauvin, “A neural probabilistic lan-
guage model,” Journal of Machine Learning Research, vol. 3, pp. 1137-1155,
2003.

[27] Y. Bengio and N. Chapados, “Extensions to metric-based model selection,” Jour-
nal of Machine Learning Research, vol. 3, pp. 1209—-1227, Mar. 2003. Special
Issue on Feature Selection.

[28] I. Takeuchi, Y. Bengio, and T. Kanamori, ‘“Robust regression with asymmetric
heavy-tail noise distributions,” Neural Computation, vol. 14, no. 10, pp. 2469—
2496, 2002.

[29] R. Collobert, S. Bengio, and Y. Bengio, “Parallel mixture of SVMs for very large
scale problems,” Neural Computation, vol. 14, no. 5, pp. 1105-1114, 2002.

[30] O. Chapelle, V. Vapnik, and Y. Bengio, “Model selection for small-sample regres-
sion,” Machine Learning Journal, vol. 48, no. 1, pp. 9-23, 2002.

[31] P. Vincent and Y. Bengio, “Kernel matching pursuit,” Machine Learning, vol. 48,
pp. 165187, 2002.

[32] N. Chapados and Y. Bengio, “Cost functions and model combination for var-based
asset allocation using neural networks,” IEEE Transactions on Neural Networks,
vol. 12, no. 4, pp. 890-906, 2001.

[33] Y. Bengio, V.-P. Lauzon, and R. Ducharme, “Experiments on the application of
IOHMMs to model financial returns series,” IEEE Transactions on Neural Net-
works, vol. 12, no. 1, pp. 113-123, 2001.

[34] H. Schwenk and Y. Bengio, “Boosting neural networks,” Neural Computation,
vol. 12, no. 8, pp. 1869-1887, 2000.

[35] Y. Bengio, “Gradient-based optimization of hyperparameters,” Neural Computa-
tion, vol. 12, no. 8, pp. 1889-1900, 2000.

[36] S. Bengio and Y. Bengio, “Taking on the curse of dimensionality in joint distri-
butions using neural networks,” IEEE Transactions on Neural Networks, special
issue on Data Mining and Knowledge Discovery, vol. 11, no. 3, pp. 550-557, 2000.
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Y. Bengio, “Markovian models for sequential data,” Neural Computing Surveys,
vol. 2, pp. 129-162, 1999.

S. Bengio, Y. Bengio, J. Robert, and G. Bélanger, “Stochastic learning of strategic
equilibria for auctions,” Neural Computation, vol. 11, no. 5, pp. 1199-1209, 1999.

L. Bottou, P. Haffner, P. Howard, P. Simard, and Y. Bengio, “High quality docu-
ment image compression with DjVu,” Journal of Electronic Imaging, vol. 7, no. 3,
pp- 410-425, 1998.

Y. LeCun, L. Bottou, Y. Bengio, and P. Haffner, “Gradient-based learning applied
to document recognition,” Proceedings of the IEEE, vol. 86, pp. 2278-2324, Nowv.
1998.

Y. Bengio, F. Gingras, B. Goulard, and J.-M. Lina, “Gaussian mixture densities for
classification of nuclear power plant data,” Computers and Artificial Intelligence,
special issue on Intelligent Technologies for Electric and Nuclear Power Plants,

vol. 17, no. 2-3, pp. 189-209, 1998.

F. Gingras and Y. Bengio, “Handling asynchronous or missing financial data with
recurrent networks,” International Journal of Computational Intelligence and Or-
ganizations, vol. 1, no. 3, pp. 154-163, 1998.

H. Schwenk and Y. Bengio, “AdaBoosting neural networks : Application to on-line
character recognition,” in International Conference on Artificial Neural Networks,
pp. 967-972, Springer Verlag, 1997.

Y. Bengio, “Using a financial training criterion rather than a prediction criterion,”
International Journal of Neural Systems, vol. 8, no. 4, pp. 433—443, 1997. Special
issue on noisy time-series.

Y. Bengio and P. Frasconi, “Input/Output HMMs for sequence processing,” IEEE
Transactions on Neural Networks, vol. 7, no. 5, pp. 1231-1249, 1996.

Y. Bengio and P. Frasconi, “Diffusion of context and credit information in Mar-
kovian models,” Journal of Artificial Intelligence Research, vol. 3, pp. 249-270,
1995.

Y. Bengio, Y. LeCun, C. Nohl, and C. Burges, “Lerec : A NN/HMM hybrid for on-
line handwriting recognition,” Neural Computation, vol. 7, no. 6, pp. 1289—-1303,
1995.

S. Bengio, Y. Bengio, and J. Cloutier, “On the search for new learning rules for
ANN:Ss,” Neural Processing Letters, vol. 2, no. 4, pp. 26-30, 1995.

Y. Bengio, P. Simard, and P. Frasconi, “Learning long-term dependencies with
gradient descent is difficult,” IEEE Transactions on Neural Networks, vol. 5, no. 2,
pp. 157-166, 1994. Special Issue on Recurrent Neural Networks, March 94.

Y. Bengio, “A connectionist approach to speech recognition,” International Jour-
nal on Pattern Recognition and Artificial Intelligence, vol. 7, no. 4, pp. 647-668,
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1993. special issue entitled Advances in Pattern Recognition Systems using Neural
Networks.

Y. Bengio, M. Gori, and R. De Mori, “Learning the dynamic nature of speech
with back-propagation for sequences,” Pattern Recognition Letters, vol. 13, no. 5,
pp- 375-385, 1992. (Special issue on Artificial Neural Networks).

Y. Bengio, R. De Mori, G. Flammia, and R. Kompe, “Phonetically motivated
acoustic parameters for continuous speech recognition using artificial neural net-
works,” Speech Communication, vol. 11, no. 2-3, pp. 261-271, 1992. Special issue
on neurospeech.

Y. Bengio, R. De Mori, G. Flammia, and R. Kompe, “Global optimization of a
neural network-hidden Markov model hybrid,” IEEE Transactions on Neural Net-
works, vol. 3, no. 2, pp. 252-259, 1992.

Y. Bengio and Y. Pouliot, “Efficient recognition of immunoglobulin domains from
amino-acid sequences using a neural network,” Computer Applications in the Bios-
ciences, vol. 6, no. 2, pp. 319-324, 1990.

P. Cosi, Y. Bengio, and R. De Mori, “Phonetically-based multi-layered networks
for acoustic property extraction and automatic speech recognition,” Speech Com-
munication, vol. 9, no. 1, pp. 15-30, 1990.

Y. Bengio and R. D. Mori, “Use of multilayer networks for the recognition of
phonetic features and phonemes,” Computational Intelligence, vol. 5, pp. 134—
141, 1989.

Y. Bengio, R. Cardin, R. De Mori, and E. Merlo, “Programmable execution of
multi-layered networks for automatic speech recognition,” Communications of the
Association for Computing Machinery, vol. 32, no. 2, pp. 195-199, 1989.

2.3 Articles in Refereed Conference Proceedings

[58]
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[60]

J. Bergstra and Y. Bengio, “Slow, decorrelated features for pretraining complex
cell-like networks,” in Advances in Neural Information Processing Systems 22
(NIPS’09) (Y. Bengio, D. Schuurmans, C. Williams, J. Lafferty, and A. Culotta,
eds.), 2009. Accepted, in preparation.

A. Courville, D. Eck, and Y. Bengio, “An infinite factor model hierarchy via
a noisy-or mechanism,” in Neural Information Processing Systems Conference
(NIPS) 22, 2009. Accepted.

Y. Bengio, J. Louradour, R. Collobert, and J. Weston, “Curriculum learning,” in
Proceedings of the Twenty-sixth International Conference on Machine Learning
(ICML’09) (L. Bottou and M. Littman, eds.), ACM, 2009.



[61] D. Erhan, P.-A. Manzagol, Y. Bengio, S. Bengio, and P. Vincent, ‘“The difficulty of
training deep architectures and the effect of unsupervised pre-training,” in Procee-

dings of the Twelfth International Conference on Artificial Intelligence and Statis-
tics (AISTATS 2009), pp. 153-160, Apr. 2009.

[62] J. Turian, J. Bergstra, and Y. Bengio, “Quadratic features and deep architectures
for chunking,” in North American Chapter of the Association for Computational
Linguistics - Human Language Technologies (NAACL HLT), 2009.

[63] N. Boufaden, Y. Bengio, and G. Lapalme, “Approche statistique pour le repérage
de mots informatifs dans les textes oraux,” in TALN’2004, Traitement Automa-
tique du Langage Naturel., 2004.

[64] P. Vincent, H. Larochelle, Y. Bengio, and P.-A. Manzagol, “Extracting and compo-
sing robust features with denoising autoencoders,” in Proceedings of the Twenty-
fifth International Conference on Machine Learning (ICML’08) (W. W. Cohen,
A. McCallum, and S. T. Roweis, eds.), pp. 1096—-1103, ACM, 2008.

[65] H. Larochelle and Y. Bengio, “Classification using discriminative restricted Boltz-
mann machines,” in Proceedings of the Twenty-fifth International Conference on
Machine Learning (ICML’08) (W. W. Cohen, A. McCallum, and S. T. Roweis,
eds.), pp. 536-543, ACM, 2008.

[66] N. Le Roux, P-A. Manzagol, and Y. Bengio, “Topmoumoute online natural
gradient algorithm,” in Advances in Neural Information Processing Systems 20
(NIPS’07) (J. Platt, D. Koller, Y. Singer, and S. Roweis, eds.), pp. 849-856, Cam-
bridge, MA : MIT Press, 2008.

[67] N. Le Roux, Y. Bengio, P. Lamblin, M. Joliveau, and B. Kégl, “Learning the 2-d
topology of images,” in Advances in Neural Information Processing Systems 20
(NIPS’07) (J. Platt, D. Koller, Y. Singer, and S. Roweis, eds.), (Cambridge, MA),
pp- 841-848, MIT Press, 2008.

[68] N. Chapados and Y. Bengio, “Augmented functional time series representation and
forecasting with gaussian processes,” in Advances in Neural Information Proces-
sing Systems 20 (NIPS’07) (J. Platt, D. Koller, Y. Singer, and S. Roweis, eds.),
(Cambridge, MA), pp. 265-272, MIT Press, 2008.

[69] H.Larochelle, D. Erhan, and Y. Bengio, “Zero-data learning of new tasks,” in AAAI
Conference on Artificial Intelligence, 2008.

[70] H. Larochelle, D. Erhan, A. Courville, J. Bergstra, and Y. Bengio, “An empi-
rical evaluation of deep architectures on problems with many factors of varia-

tion,” in Proceedings of the 24th International Conference on Machine Learning
(ICML’07) (Z. Ghahramani, ed.), pp. 473-480, ACM, 2007.

[71] Y. Bengio, P. Lamblin, D. Popovici, and H. Larochelle, “Greedy layer-wise trai-
ning of deep networks,” in Advances in Neural Information Processing Systems 19
(NIPS’06) (B. Scholkopf, J. Platt, and T. Hoffman, eds.), pp. 153-160, MIT Press,
2007.
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N. Le Roux and Y. Bengio, “Continuous neural networks,” in Proceedings of the
Eleventh International Conference on Artificial Intelligence and Statistics (Al-
STATS’ 07), (San Juan, Porto Rico), Omnipress, Mar. 2007.

J. Carreau and Y. Bengio, “A hybrid Pareto model for conditional density esti-
mation of asymmetric fat-tail data,” in Proceedings of the Eleventh International
Conference on Artificial Intelligence and Statistics (AISTATS 07), (San Juan, Porto
Rico), Omnipress, Mar. 2007.

Y. Bengio, N. Le Roux, P. Vincent, O. Delalleau, and P. Marcotte, “Convex neural
networks,” in Advances in Neural Information Processing Systems 18 (NIPS’05)
(Y. Weiss, B. Scholkopf, and J. Platt, eds.), pp. 123—-130, Cambridge, MA : MIT
Press, 2006.

Y. Bengio, O. Delalleau, and N. Le Roux, “The curse of highly variable functions
for local kernel machines,” in Advances in Neural Information Processing Systems
18 (NIPS’05) (Y. Weiss, B. Scholkopf, and J. Platt, eds.), pp. 107-114, Cambridge,
MA : MIT Press, 2006.

Y. Bengio, H. Larochelle, and P. Vincent, “Non-local manifold parzen windows,”
in Advances in Neural Information Processing Systems 18 (NIPS’05) (Y. Weiss,
B. Scholkopf, and J. Platt, eds.), pp. 115-122, MIT Press, 2006.

N. Chapados and Y. Bengio, “The k best-paths approach to approximate dynamic
programming with application to portfolio optimization,” in Advances in Artifi-
cial Intelligence, Proceedings of the 19th Conference of the Canadian Society for
Computational Studies of Intelligence, pp. 491-502, 2006.

Y. Grandvalet and Y. Bengio, “Semi-supervised Learning by Entropy Minimi-
zation,” in Advances in Neural Information Processing Systems 17 (NIPS 04)
(L. Saul, Y. Weiss, and L. Bottou, eds.), (Cambridge, MA), MIT Press, Dec. 2005.

F. Rivest, Y. Bengio, and J. Kalaska, “Brain inspired reinforcement learning,”
in Advances in Neural Information Processing Systems 17 (NIPS’04) (L. Saul,
Y. Weiss, and L. Bottou, eds.), (Cambridge, MA), pp. 1129-1136, MIT Press,
Cambridge, 2005.

Y. Bengio and M. Monperrus, “Non-local manifold tangent learning,” in Advances
in Neural Information Processing Systems 17 (NIPS’04) (L. Saul, Y. Weiss, and
L. Bottou, eds.), pp. 129-136, MIT Press, 2005.

O. Delalleau, Y. Bengio, and N. Le Roux, “Efficient non-parametric function in-
duction in semi-supervised learning,” in Proceedings of the Tenth International
Workshop on Artificial Intelligence and Statistics (R. G. Cowell and Z. Ghah-
ramani, eds.), pp. 96-103, Society for Artificial Intelligence and Statistics, Jan.
2005.

M. Ouimet and Y. Bengio, “Greedy spectral embedding,” in Proceedings of
the Tenth International Workshop on Artificial Intelligence and Statistics (Al-
STATS 05) (R. G. Cowell and Z. Ghahramani, eds.), pp. 253-260, 2005.
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I. Bhattacharya, L. Getoor, and Y. Bengio, “Unsupervised sense disambiguation
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