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Morgan Kaufmann, San Francisco, pp. 503-511, August 2006. pdf
Talk pdf
[video]

Warmuth, M. K., Liao, J., and Réatsch, G. (2006) “Totally Corrective Boosting Algorithms that Maxi-
mize the Margin”, Proceedings of the 23th International Conference for Machine Learning (ICML 06),
pp- 1001-1008, Carnegie Mellon, Pittsburgh PA. ACM International Conference Proceedings Series,
vol. 148, pp. 1001-1008 June 2006. pdf
Talk pdf

Warmuth, M. K., and Kuzmin, D. (2006) “Online Variance Minimization” Proceedings of the 19th
Annual Conference on Learning Theory (COLT 06), pp. 514-528, Carnegie Mellon, Pittsburg PA,
June 2006. pdf
Talk pdf

Abernethy, J., Langford, J., and Warmuth, M. K. (2006) “Continuous Experts and the Binning Algo-
rithm”, Proceedings of the 19th Annual Conference on Learning Theory (COLT 06), Carnegie Mellon,

pp. 544-558, Pittsburg PA, June 2006. pdf
Jake’s talk pdf
Warmuth, M. K. (2005) “A Bayes Rule for Density Matrices”, Advances in Neural Information Pro-
cessing Systems 18 (NIPS 05), MIT Press, Cambridge, MA., December 2005. pdf
Talk pdf

Warmuth, M. K., and Vishwanathan, S.V.N. (2005) “Leaving the Span”, in Proceedings of the 18th
Annual Conference on Learning Theory (COLT 05), Bertinoro, Italy, pp. 366-381, June 2005. pdf
Talk pdf

Kuzmin, D., and Warmuth, M. K. (2005) “Unlabeled Compression Schemes for Maximum Classes”, in
Proceedings of the 18th Annual Conference on Computational Learning Theory (COLT 05), Bertinoro,
Ttaly, pp. 591-605, June 2005. pdf
Talk pdf

Tsuda, K., Rétsch, G., and Warmuth, M. K. (2004) “Matrix Exponentiated Gradient Updates for
On-line Learning and Bregman Projections”, Advances in Neural Information Processing Systems 17

(NIPS 04), MIT Press, Cambridge, MA., December 2004. pdf
Hatano, K., and Warmuth, M. K. (2003) “Boosting Versus Covering”, Advances in Neural Information
Processing Systems 16 (NIPS 03), MIT Press, Cambridge, MA., December 2003. pdf
Talk pdf

Garg, A., and Warmuth, M. K. (2003) “Inline Updates for HMMSs”, invited submission to special session
on “Advanced Machine Learning Algorithms for Speech and Language Processing” at FuroSpeech 2003
(organised by Mazin Rahim and Rob Schapire), pp. 1005-1008, Sept. 1-4, Geneve, Switzerland. pdf
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C65

C64

C63

C62

C61

C60

C59

C58

C57

C56

C55

C54

C53

Singh, R., Warmuth, M. K., Raj, B. and Lamere, P. (2003) “Classification with Free Energy at Raised
Temperatures”, FuroSpeech 2003, pp. 1773-1776, Sept. 1-4, Geneve, Switzerland. pdf
Poster pdf

Kivinen, J., Warmuth, M. K., and Hassibi, B. (2003) “The p-norm Generalization of the LMS Algo-
rithm for Adaptive Filtering”, in the 18th IFAC Symposium on System Identification (SYSID-2003),
Rotterdam, Netherlands, August 2003. Editors P.M.J. Van den Hof, B. Wahlberg and S. Weiland,
Elsevier Publishing Company, pp. 1755-1760, 2003. pdf

Takimoto, E., and Warmuth, M. K. (2002) “Path Kernels and Multiplicative Updates”, in Proceedings
of the 15th Annual Conference on Computational Learning Theory (COLT 02), Sidney, Australia, pp.
74-89, July 2002. pdf

Rétsch, G., and Warmuth, M. K. (2002) “Maximizing the Margin with Boosting”, in Proceedings of
the 15th Annual Conference on Computational Learning Theory (COLT 02), Sidney, Australia, pp.
334-350, July 2002. pdf

Gramacy, R. B., Warmuth, M. K., Brandt, S. A., and Ari, I. (2002) “Adaptive Caching by Refetching”,
Advances in Neural Information Processing Systems 15 (NIPS 02), MIT Press, Cambridge, MA.,

December 2002. pdf
Talk pdf
MS thesis with better algorithms and experiments pdf

Rétsch, R., Mika, S., and Warmuth, M. K., “On the Convergence of Leveraging”, Advances in Neural
Information Processing Systems 14 (NIPS 01), pp. 487-494, MIT Press, Cambridge, MA., December
2001. pdf

Warmuth, M. K., Rétsch, R., Mathieson, M., Liao, J., and Lemmen, C. “Active Learning in the Drug
Discovery Process”, Advances in Neural Information Processing Systems 14 (NIPS 01), pp. 1449-1456,
MIT Press, Cambridge, MA, December 2001. pdf

Bousquet, O., and Warmuth, M. K. (2001) “Tracking a Small Set of Experts by Mixing Past Posteriors”,
in Proceedings of the 14th Annual Conference on Computational Learning Theory (COLT 01), pp. 31-
47, Amsterdam, July 2001, Fulk award for best student paper.

Takimoto, E., and Warmuth, M. K. (2000) “The Last-step Minimax Algorithm”, in Proceeding of
the 11th International Conference on Algorithmic Learning Theory (ALT 00), editors Hiroki Arimura,
Sanjay Jain, Arun Sharma, Lecture Notes in Artificial Intelligence, volume 1968, Springer Verlag. pp.
279-290, Sydney, Australia, December 2000. pdf

Réetsch, G., Warmuth, M. K., Mika, S., Onoda, T., Lemm, S., and Mueller, K. (2000). “Barrier
Boosting”, in Proceedings of the 13th Annual Conference on Computational Learning Theory (COLT
00), Stanford, CA., June 2000. Morgan Kaufmann, San Francisco, CA, pp. 170-179, 2000. pdf

Takimoto, E., and Warmuth, M. K. (2000) “The Minimax Strategy for Gaussian Density Estimation”,
in Proceedings of the 13th Annual Conference on Computational Learning Theory (COLT 00), Stanford,
CA., June 2000. Morgan Kaufmann, San Francisco, CA, pp. 100-106, 2000. pdf

Forster, J., and Warmuth, M. K. (2000) “Relative Expected Instantaneous Loss Bounds”, in Proceedings
of the 13th Annual Conference on Computational Learning Theory (COLT 00), Stanford, CA., June
2000. Morgan Kaufmann, San Francisco, CA, pp. 90-99, 2000.

Forster, J., and Warmuth, M. K. (2000) “Relative Loss Bounds for Temporal Difference Learning”,
Proceedings of the 17th International Conference (ICML 00), Stanford, CA., June 2000. Morgan
Kaufmann, San Francisco, CA, pp. 295-302, 2000.

Takimoto, E., and Warmuth, M. K. (1999) “Predicting Nearly as Well as the Best Pruning of a Planar
Decision Graph”, in Proceeding of the 10th International Conference on Algorithmic Learning Theory
(ALT 99), Tokyo, December 1999. Springer Verlag, Berlin, pp. 335-346, 1999.
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C52
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C50

C49

C48

C47

C46

C45

C44

C43

C42

C41

C40

C39

C38

Azoury, K. S., and Warmuth, M. K. (1999) “Relative Loss Bounds for On-line Density Estimation with
the Exponential Family of Distributions”, in Proceedings of the Fifteenth Conference on Uncertainty in
Artificial Intelligence (UAI 99), Stockholm, July 1999. Morgan Kaufmann, San Francisco, pp. 31-40,
1999.

Kivinen, J., and Warmuth, M. K. (1999) “Boosting as Entropy Projection”, in Proceedings of the 12th
Annual Conference on Computational Learning Theory (COLT 99), Santa Cruz, CA, July 1999. ACM
Press, New York, NY, pp. 134-144, 1999. pdf

Kivinen, J., and Warmuth, M. K. (1999) “Averaging Expert Predictions”, Proceedings of EUROCOLT
1999, Springer-Verlag, pp. 153-167, March 1999. pdf

Helmbold, D. P., Panizza, S., and Warmuth, M. K. (1999) “Direct and Indirect Algorithms for On-line
Learning of Disjunctions”, Proceedings of EUROCOLT 1999, Springer-Verlag, pp. 138-152, March
1999.

Singer, Y. and Warmuth, M. K. (1998) “Batch and On-line Parameter Estimation of Gaussian Mixtures
Based on the Joint Entropy”, Advances in Neural Information Processing Systems 11 (NIPS 98), MIT
Press, Cambridge, MA, pp. 578-584, December 1998. pdf

Gentile, C. and Warmuth, M. K. (1998) “Linear Hinge Loss and Average Margin”, Advances in Neural
Information Processing Systems 11 (NIPS 98), MIT Press, Cambridge, MA, pp. 225-231, December
1998. pdf

Herbster, M. and Warmuth, M.K. (1998) “Tracking the Best Regressor”, in Proceedings 12th Annual
Conference on Computational Learning Theory, pp. 24-31, July 1998.

Warmuth, M. K., and Jagota, A. (1998) “Continuous And Discrete-Time Nonlinear Gradient Descent:
Relative Loss Bounds and Convergence,” in the Fifth International Symposium on Artificial Intelligence
and Mathematics, Florida, January 1998. pdf

Kivinen, J., and M.K. Warmuth (1997) “Relative Loss Bounds for Multidimensional Regression Prob-
lems”, Advances in Neural Information Processing Systems 10 (NIPS 97), MIT Press, ”Cambridge,
MA”, pp. 287-293, December 1997.

Freund, Y., R.E. Schapire, Y. Singer, and M.K. Warmuth (1997) “Theory and Applications of Predic-
tors that Specialize”, Twenty Ninth Annual ACM Symposium on Theory of Computing (STOC 97),
pp- 334-343. pdf

Singer, Y., and M.K. Warmuth (1996) “Training Algorithms for Hidden Markov Models Using Entropy
Based Distance Function”, Advances in Neural Information Processing Systems 9 (NIPS 96), MIT
Press, Cambridge, MA, pp. 641-647. pdf

Helmbold, D.R., R.E. Schapire, Y. Singer, and M.K. Warmuth (1996) “On-line Portfolio Selection Using
Multiplicative Updates,” Machine Learning: Proceedings of the Thirteenth International Conference
(ICML 96), Bari, Italy, July 1996. Morgan Kaufmann Publishers, San Francisco, CA, pp. 243-251.

Aver, P., S. Kwek, M. Maass, and M.K. Warmuth (1995) “Learning of Depth Two Neural Networks
with Constant Fan-in at the Hidden Nodes,” in Proceedings 9th Annual Conference on Computational
Learning Theory, pp. 333-343. Bari, Italy, ACM Press, New York, NY, July 1995.

Aver, P., M. Herbster, and M.K. Warmuth (1995) “Exponentially Many Local Minima for Single Neu-
rons”, Advances in Neural Information Processing Systems 8 (NIPS 95), Morgan Kaufmann Publishers,
pp- 315-322, December 1995. pdf

Helmbold, D. P., J. Kivinen and M.K. Warmuth (1995) “Worst-case Loss Bounds for Sigmoided Lin-
ear Neurons,” Advances in Neural Information Processing Systems (NIPS ‘95), Morgan Kaufmann
Publishers, pp. 309-315, December 1995.
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C37

C36

C35

C34

C33

C32

C31

C30

C29

C28

c27

C26

C25

Cc24

C23

C22

Auver, P. and M.K. Warmuth (1995) “Tracking the Best Disjunction,” in Proc. of the 36th Symposium
on the Foundations of Comp. Sci. (FOCS 95), October 95, Milwaukee, pp. 312-321.

Herbster, M. and Warmuth, M.K. (1995) “Tracking the Best Expert,” in Machine Learning: Proceed-
ings of the Twelfth International Conference (ICML 95), Tahoe, CA, pp. 286-294. Morgan Kaufmann
Publishers, San Francisco, CA.

Maass, M. and Warmuth, M.K. (1995) “Efficient Learning with Virtual Threshold Gates,” in Machine
Learning: Proceedings of the Twelfth International Conference (ICML 95), Tahoe, CA., pp. 378-386.
Morgan Kaufmann Publishers, San Francisco, CA.

Helmbold, D.R., Schapire, R.E., Singer, Y., and Warmuth M.K.(1995) “A Comparison of New and
Old Algorithms for a Mixture Estimation Problem,” in Proc. 8th Annu. Conf. on Comput. Learning
Theory (COLT 95), pp. 69-78. Santa Cruz, CA, ACM Press, New York, NY, July 1995.

Kivinen, J. and Warmuth, M.K. (1995) “The Perceptron Algorithm vs. Winnow: linear vs. loga-
rithmic mistake bounds when few input variables are relevant,” in Proc. 8th Annual Conference on
Computational Learning Theory (COLT 95), pp. 289-300. Santa Cruz, CA, ACM Press, New York,
NY, 1995.

Kivinen, J., and Warmuth, M. K. (1995) “Additive Versus Exponentiated Gradient Updates for Linear
Prediction,” Proceedings of Twenty Seventh Annual ACM Symposium on Theory of Computing (STOC
95), Reno, May 1995.

Schapire, R. E, and Warmuth, M. K. (1994) “On the Worst-case Analysis of Temporal-difference
Learning Algorithms,” in the Proceedings of Eleventh International Conference on Machine Learning,
pp- 266-274, July 1994.

Haussler, D., Kivinen, J. and Warmuth, M. K. (1994) “Tight Worst-case Loss Bounds for Predicting
with Expert Advice,” Proceedings of EUROCOLT 1994.

Cesa-Bianchi, N., Freund, Y., Helmbold, D. P.; and Warmuth, M. K. (1993) “On-line Prediction and
Conversion Strategies,” Proceedings of EUROCOLT 1993.

Kivinen, J., and Warmuth, M. K. (1993) “Using Experts for Predicting Continuous Outcomes,” In
Computational Learning Theory: EuroCOLT ’93 (editors John Shawe-Taylor and Martin Anthony),
“New Series Number 53”7, pages 109-120. Clarendon Press, Oxford, March 1994. pdf

Cesa-Bianchi, N.; Long, P. M., and Warmuth, M. K. (1993) “Worst-case Quadratic Loss Bounds for
a Generalization of the Widrow-Hoff Rule,” in the Proceedings of the Sizth Annual Workshop on
Computational Learning Theory, Santa Cruz, pp. 429438, July 1993.

Goldman, S. A. and Warmuth, M. K. (1993) “Learning Binary Relations Using Weighted Majority
Voting,” in the Proceedings of the Sixzth Annual Workshop on Computational Learning Theory, Santa
Cruz, pp. 453-462, July 1993.

Cesa-Bianchi, N., Freund, Y., Helmbold, D. P., Haussler, D., Schapire, R. E., and Warmuth, M. K.
(1993) “How to Use Expert Advice” Proceedings of the Twenty Fifth Annual ACM Symposium on
Theory of Computing, San Diego, 382-391, May 1993.

Helmbold, D., and Warmuth, M. K. (1992) “Some Weak Learning Results” Proceedings of the Fifth
Annual Workshop on Computational Learning Theory, Pittsburg, PA, pp. 277-289, August 91.

Helmbold, D.; and Warmuth, M. K. (1992) “On Weak Learning” Proceedings of the Second NEC
Research Symposium on Computation and Cognition, Princeton, New Jersey, pp 101-125, May 1992.

Haussler, D. and M. K. Warmuth (1992) “The Probably Approximately Correct (PAC) and Other
Learning Models,” in The Mathematics of Generalization, Proceedings of the SFI/CNLS Workshop on
Formal Approaches to Supervised Learning, edited by David H. Wolper, pp. 17-36 (June 1992)
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C21

C20

C19

C18

C17

C16

C15

Cl14

C13

C12

C11

C10

C9

C8

Abe, N., Takeuchi, J., and Warmuth, M. K. (1991) “Polynomial Learnability of Probabilistic Concepts
with respect to the Kullback-Leibler Divergence” Proceedings of the Fourth Annual Workshop on
Computational Learning Theory, Santa Cruz, California, August 91.

Littlestone, N., Long, P. M., and Warmuth, M. K. (1991) “On-Line Learning of Linear Functions”
Proceedings of Twenty Third Annual ACM Symposium on Theory of Computing, New Orleans, 465—
475, May 1991.

Long, P. M., and Warmuth, M. K. (1990) “Composite Geometric Concepts and Polynomial Predictabil-
ity” Proceedings of Second Workshop on Computational Learning Theory, pp. 273-287, Rochester, NY,
August 90.

Abe, N., and Warmuth, M. K. (1990) “On the Computational Complexity of Approximating Dis-
tributions by Probabilistic Automata,” Proceedings of Second Workshop on Computational Learning
Theory, pp. 52-66, Rochester, NY, August 90.

Helmbold, D., Sloan, R., and Warmuth, M. K. (1990) “Learning Integer Lattices” Proceedings of
Second Workshop on Computational Learning Theory, pp. 288-300, Rochester, NY, August 90.

Warmuth, M. K. (1989) “Towards Representation Independence in PAC Learning,” Invited contribu-
tion to Proceedings of the International Workshop on Analogical and Inductive Inference (AII) 1989.
Subseries of Lecture Notes in Computer Science 397, pp. 78-103, edited by J. Siekmann, Springer
Verlag. Reinhardsbrunn Castle, GDR October 1989. pdf

Littlestone, N, and Warmuth, M. K. (1989) “The Weighted Majority Algorithm,” Proceedings of
Thirtieth Annual IEEE Symposium on Foundations of Computer Science, pp. 256-261, October 89.
Also presented at Second Workshop on Computational Learning Theory, Santa Cruz, California, July
89.

Helmbold, D., Sloan, R., and Warmuth, M. K. (1989) “Learning Nested Differences of Intersection-
closed Concept Classes” Proceedings of Second Annual Workshop on Computational Learning Theory,
Santa Cruz, California, July 89, Morgan Kaufmann Publishers Inc., San Francisco, pp. 41-56.

Pitt, L., and Warmuth, M. K. (1989) “The Minimum consistent DFA Problem Cannot be Approxi-
mated Within any Polynomial” Proceedings of Twenty First Annual ACM Symposium on Theory of
Computing, pp. 421-432, Seattle, Washington, May 1989. Also presented at Forth Annual Conference
of Structure in Complexity Theory, Portland, Oregon, May 89.

Bodlaender, H. L., Moran, S., and Warmuth, M. K. (1989) “The Distributed Bit Complexity of the
Ring: From the anonymous to the Non-anonymous Case”, Proceedings of Fundamentals of Computation
Theory 1989, Szeged, Hungary, Springer Verlag Lecture Notes in Computer Science 380, J. Csirik, J.
Demetrovics, F. G’ecseg (Editors), August 21-25, pages 58—67.

Anderson, R., Mayr, E., and Warmuth, M. K. (1988) “Parallel Approximation Algorithms for Bin
Packing”, Methods of Operations Research 60, Proceedings of the XIII. Symposium on Operations
Research, Paderborn, September 7-9, 1988.

Haussler, D., Littlestone, N., and Warmuth, M. K. (1988) “Predicting 0,1 Functions on Randomly
Drawn Points” Proceedings of Twenty Ninth Annual IEEE Symposium on Foundations of Computer
Science, pp. 100-109, October 88. Also in Proceeding of First Workshop on Computational Learning
Theory (COLT 88), pp. 280-296, Boston, Massachussetts, August 88.

Haussler, D., Littlestone, N., Kearns, M., and Warmuth, M. K. (1988) “Equivalence of Models for
Polynomial Learnability” Proceedings of the first Workshop on Computational Learning Theory, pp. 24—
55, Boston, Massachussetts, August 88.

Pitt, L., and Warmuth, M. K. (1988) “Reductions Among Prediction Problems: On the Difficulty
of Predicting Automata” Proceeding of Third Annual Conference of Structure in Complexity Theory
(STRUCTURES 88), Washington, DC, June 88, pp. 60—69.
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Cc7

C6

Ch

C4

C3

C2

C1

Blumer, A., Ehrenfeucht, A., Haussler, D., and Warmuth, M. K. (1986) “Classifying Learnable Geo-
metric Concepts with the Vapnik-Chervonenkis Dimension” Proceedings of Fighteenth Annual ACM
Symposium on Theory of Computing (STOC 86), Berkeley, California.

Moran, Shlomo, and Warmuth, M. K. (1986) “Gap Theorems for Distributed Computation” Proceeding
of Fifth Annual ACM Symposium on Principles of Distributed Computing (PODC 86), pp. 131-140.
Calgary, Alberta, Canada.

Ratner, Daniel, and Warmuth, M. K. (1986) “The Natural Extension of the 15-puzzle is Intractable”
Proceedings of AAAI 86 National Conference on Artificial Intelligence. Philadelphia, Pennsylvania.

Dahlhaus, E., and Warmuth, M. K. (1986) “Membership for Growing Context Sensitive Grammars
is Polynomial” Proceedings of Eleventh Colloquium on Trees in Algebra and Programming (CAAP),
pp- 85-99. Nice, France.

Attiya, C., Snir, M., and Warmuth, M. K. (1985) “Computing on an Anonymous Ring” Proceedings
of Fourth Annual ACM Symposium on Principles of Distributed Computing, pp. 196-203. Minaki,
Ontario, Canada.

Haussler, D., and Warmuth, M. K. (1985) “On the Complexity of Iterated Shuffle” Workshop on
Computational Linguistics. Santa Cruz, California.

Dolev, D., Upfal, E., and Warmuth, M. K. (1984) “Scheduling Trees in Parallel” Proceedings of Inter-
national Workshop on Parallel Computing and VLSI, pp. 93-102. Amalfi, Italy.

Open Problems

P9

P8

P7

P6

P5

P4

P3

Kotlovski, W. and Warmuth, M.K. (2011) “Minimax algorithm for learning rotations”, Proceedings
of the 24th Annual Conference on Learning Theory (COLT 11), in JMLR: Workshop and Conference
Proceedings 19 (2011), pp. 821-823, Budapest, June 2011.

Talk pdf

Hazan, E., Kale, S., and Warmuth, M. K. (2010) “On-line variance minimization in O(n?) per trial?”,
Proceedings of the 23rd Annual Conference on Learning Theory (COLT 10), pp. 314-315, Haifa, June
2010.

$100 for solution! pdf
Talk pdf
Abernethy, J., and Warmuth, M. K. (2009) “Minimax Games with Bandits”, Proceedings of the 22nd
Annual Conference on Learning Theory (COLT 09), Toronto, June 2009. pdf
Talk pdf
Smith, A., and Warmuth, M. K. (2008) “Learning rotations”, Proceedings of the 21th Annual Confer-
ence on Learning Theory (COLT 08), p. 517, Helsinki, July 2008. pdf
Talk pdf
Warmuth, M. K. (2007) “When is there a free matrix lunch,” Proceedings of the 20th Annual Conference
on Learning Theory (COLT 07), San Diego, June 2007. pdf
Talk pdf

Warmuth, M. K. (2006) “Can entropic regularization be replaced by squared Euclidean distance plus
additional linear constraints,” Proceedings of the 19th Annual Conference on Learning Theory (COLT

06), Carnegie Mellon, pp. 653-654, June 2006. pdf
Kuzmin, D., and Warmuth, M. K. (2005) “Optimum Follow the Leader Algorithm,” Proceedings of the
18th Annual Conference on Computational Learning Theory (COLT 05), Bertinoro, Italy. pdf
Poster pdf
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http://www.cse.ucsc.edu/~manfred/pubs/open/P5talk.pdf
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P2 Warmuth, M. K. (2004) “The Optimal PAC Algorithm,” Proceedings of the 17th Annual Conference
on Computational Learning Theory (COLT 04), Banff, Canada, pp. 641-642. pdf

P1 Warmuth, M. K. (2003) “Compressing to VC Dimension Many Points,” Proceedings of the 16th Annual

Conference on Computational Learning Theory (COLT 03), Washington, DC, pp. 743-744.
$600 for solution! pdf
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Tutorials

2011

2010

2009

2006

2002

2002

2001

2000

1999

1999

1997

1995

1995

1994

Machine Learning Summer School, “Survey of Boosting from an Optimization Perspective”, Purdue
University, West Laffayette, Indiana, June 13 - June 24, 2011 pdf
[video]

Canberra “Recent Advances in Boosting Algorithms”, Machine Learning Summer School, Aus-

tralian National University, Canberra, Australia, Sept. 27 - Oct. 6, 2010 pdf
“Survey of Boosting from an Optimization Perspective” ICML 2009, Toronto, Canada, June 14,
2009 (with S.V. N. Vishwanathan) pdf

[video]

“On-line Learning and Bregman Divergences” Machine Learning Summer School, National Taiwan
University of Science and Technology, Taipei, Taiwan, July 24 - Aug. 4, 2006
pdf

[video]

“On-line Learning”, DIMACS workshop on “Mining Massive Data Sets and Streams: Mathematical
Methods and Algorithms for Homeland Defense”, Center for Communications Research, Princeton,
New Jersey, June 18, 2001

“On-line Learning and Bregmann Divergences” in Machine Learning Summer School, Australian
National University, Canberra, Australia, Feb. 11 - Feb. 22, 2001 (with Gunnar Rétsch).
(Lectures 1 pdf, 2 pdf, 3 pdf).

“On-line Learning Algorithms - Methods and Open Problems”, Dagstuhl seminar on “Inference
Principles and Model Selection”, organized by Joachim Buhmann and Bernhard Schoelkopf, July
26, 2001. pdf

“Proving Relative Loss Bounds for On-line Learning Algorithms Using Bregman Divergences”, tu-
torial at the 15th Annual Conference on Computational Learning Theory, June 2000 (with Claudio
Gentile). pdf

“On-line Learning and Relative Loss Bounds”, tutorial at Advances in Neural Information Pro-
cessing Systems 12 (NIPS 99), December 1999.

“Relative Loss Bounds for On-line Learning Using Divergence Measures”, DIMACS Workshop:
On-line Decision Making, organized by Yoav Freund and Rakesh Vohra, Rutgers University, July
12-15, 1999.

“Multiplicative update algorithms - how to derive, apply and analyze this new family of learning
algorithm”, tutorial at the Fourteenth International Conference on Machine Learning (ICML 97),
Nashville, TN, July 1997.

“Amortized Analysis for On-Line Learning Algorithms”, tutorial at the NeuroCOLT Workshop on
Agnostic On-line Prediction,” Helsinki, September 1995.

“Amortized Analysis for On-Line Learning Algorithms”, tutorial at the Twelfth International Con-
ference on Machine Learning (ICML 95), Tahoe, July 1995.

“A common framework for deriving on-line learning algorithms and for proving worst-case loss
bounds”, tutorial at Dagstuhl, Germany, June 27, 1994.

15


http://www.cse.ucsc.edu/~manfred/pubs/tut/purdue2011.pdf
http://www.youtube.com/watch?v=R3od76PZ08k&list=PL6C478BD94AFFE3A6&index=1&feature=plpp_video
http://www.cse.ucsc.edu/~manfred/pubs/tut/canberra2010.pdf
http://www.cse.ucsc.edu/~manfred/pubs/tut/icml2009/ws.pdf
http://videolectures.net/icml09_warmuth_vishwanathan_sbop/
http://www.cse.ucsc.edu/~manfred/pubs/tut/taipei4.pdf
http://videolectures.net/mlss06tw_warmuth_olbd/
http://www.cse.ucsc.edu/~manfred/pubs/tut/anu_lecture1.pdf
http://www.cse.ucsc.edu/~manfred/pubs/tut/anu_lecture2.pdf
http://www.cse.ucsc.edu/~manfred/pubs/tut/anu_lecture3.pdf
http://www.cse.ucsc.edu/~manfred/pubs/tut/dagstuhl.pdf
http://www.cse.ucsc.edu/~manfred/pubs/tut/colt.pdf

