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Staff Research Scientist
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This CV is current as of March 2022.

EDUCATION:

Ph.D., Computer Science, Princeton University, November 2010.

M.A., Computer Science, Princeton University, September 2006.

B.A., Management-Engineering, Claremont McKenna College, December 2003.

B.S., Computer Science, School of Engineering and Applied Science, Columbia University, May 2003.

WORK EXPERIENCE:

December 2016—Present: Research Scientist, Google Research.

July 2012—December 2016: Research Scientist, Creative Technologies Laboratory, Adobe Research.
Conducted research in machine learning and statistics, with applications in audio, vision, digital imaging, social networking,
information retrieval, and analytics. Wrote papers, supervised interns, consulted with product teams, transferred technology to
product teams, filed patents.

September 2010~ June 2012: Postdoctoral Researcher, Columbia University Department of Statistics.
Postdoctoral research fellowship under the supervision of Prof. Andrew Gelman, addressing computational issues associated with
hierarchical probabilistic models.

August 2004—September 2010: Research Assistant, Princeton University Computer Science Department.
Conducted research and wrote on online variational inference, nonparametric Bayesian models for latent source
discovery and separation, automatic music annotation, content-based estimation of similarity for recorded music,
automatic estimation of dissonance in recorded music, using global optimization heuristics and perceptual modeling to
control complex musical synthesizers, content-based search of large speech audio corpora, and improving the auditory
display of medical data obtained in real time.

May—August 2008: Intern, Google.
Sped up core Google web search retrieval by 3% by further improving highly optimized C++ code.

February—August 2004: Programmer, Bear, Stearns and Company, Inc.
Developed interfaces, analytics, and tools in C++ for mortgage trading desk.

Summer 2003: Intern, Crushing Music.
Assisted with day-to-day operations of advertising music production house.

Summers 1998-2002: Intern at Convergys, Global InfoTek Inc., Decisive Analytics Corporation.
Developed interfaces and implemented algorithms for various Java applications.

AWARDS:
NeurIPS Test of Time Award, 2021 (for “Online Learning for Latent Dirichlet Allocation”).
Best poster presentation, New York Academy of Sciences Machine Learning Symposium 2016 (for
“A Variational Analysis of Stochastic Gradient Algorithms”).
Best student paper award, ISMIR 2013 (for “Beta Process Sparse Nonnegative Matrix Factorization for Music”).
2nd place best student paper award, New York Academy of Sciences Machine Learning Symposium 2010 (for  “Online
Learning for Latent Dirichlet Allocation”).
Best student paper award, ISMIR 2009 (for “Easy as CBA: A Simple Probabilistic Model for Tagging Music”).
2nd place best student paper award, New York Academy of Sciences Machine Learning Symposium 2009 (for “Finding
Latent Sources in Recorded Music With a Shift-Invariant HDP”).
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TEACHING EXPERIENCE:

Summer 2013: Visiting Lecturer, Stanford University. Statistics 300: Advanced Topics in Statistics.

Spring 2009: Adjunct Professor, New York University. E85.2607: Advanced Digital Signal Theory.

Spring 2007: Teaching Assistant, Princeton University. Computer Science/Music 325: Transforming Reality By Computer
(Digital Signal Processing for Music).

Spring 2006: Teaching Assistant, Princeton University. Computer Science 226: Algorithms and Data Structures.

Fall 2005: Teaching Assistant, Princeton University. Computer Science 109: Computers in Our World.

PROFESSIONAL ACTIVITIES:

Senior Area Chair: NeurIPS (2019-2022)

Area Chair: NIPS (2013), ICML (2015, 2017), AISTAT'S (2018, 2022), IJCAI (2019)

Co-organizer: NeurIPS 2021 Approximate Inference in Bayesian Deep Learning competition, UAI 2018 Uncertainty in Deep
Learning Workshop, NIPS 2015 workshop on Advances in Approximate Bayesian Inference; NIPS 2014 workshop on
Advances in Variational Inference

Journal Reviewing: Journal of Machine Learning Research (JMLR); Journal of the American Statistical Society (JASA); Journal
of the Royal Statistical Society (Series B); IEEE Transactions on Audio, Speech, and Language Processing (IEEE TASLP);
IEEE Transactions on Neural Networks (IEEE TNN); Pattern Recognition Letters; IEEE Transactions on Pattern Analysis
and Machine Intelligence (IEEE TPAMI); Statistics and Computing;

Conference Reviewing: Advances in Neural Information Processing Systems (NeurIPS); International Conference on Machine
Learning ICML); International Conference on Artificial Intelligence and Statistics (AISTATS); International Conference on
Learned Representations (ICLR); Uncertainty in AI (UAI); Conference on Artificial Intelligence (AAAI); International Joint
Conferences on Artificial Intelligence (IJCAI); IEEE Conference on Audio, Speech, and Signal Processing ICASSP);
International Society for Music Information Retrieval Conference (ISMIR); International Computer Music Conference

(ICMC).

PUBLICATIONS (see http://tinyurl.com/mdh-gscholar for a more up-to-date list, pdf links, and citation counts):

P. Izmailov, S. Vikram, M.D. Hoffman, A.G. Wilson, “What Are Bayesian Neural Network Posteriors Really Like?” in
Proceedings of the International Conference on Machine Learning, 2021.

M. Hoffman, A. Radul, P. Sountsov, ‘“An Adaptive-MCMC Scheme for Setting Trajectory Lengths in Hamiltonian Monte
Carlo,” in Proceedings of the International Conference on Artificial Intelligence and Statistics, 2021.

A. D'Amour, K. Heller, D. Moldovan, B. Adlam, B. Alipanahi, A. Beutel, C. Chen, J. Deaton, J. Eisenstein, M.D. Hoffman, F.
Hormozdiari, N. Houlsby, S. Hou, G. Jerfel, A. Karthikesalingam, M. Lucic, Y.A. Ma, C. McLean, D. Mincu, A. Mitani, A.
Montanari, Z. Nado, V. Natarajan, C. Nielson, T.F. Osborne, R. Raman, K. Ramasamy, R. Sayres, J. Schrouff, M.
Seneviratne, S. Sequeira, H. Suresh, V. Veitch, M. Vladymyrov, X. Wang, K. Webster, S. Yadlowsky, T. Yun, X. Zhai, D.
Sculley, “Underspecification presents challenges for credibility in modern machine learning,” arXiv preprint, 2020.

D. Piponi, M. Hoffman, P. Sountsov, “Hamiltonian Monte Carlo Swindles,” in Proceedings of the International Conference on
Artificial Intelligence and Statistics, 2020.

J- Lao, C. Suter, I. Langmore, C. Chimisov, A. Saxena, P. Sountsov, D. Moore, R.A. Saurous, M. Hoffman, J.V. Dillon,
“tfp.mcmc: Modern Markov Chain Monte Carlo Tools Built for Modern Hardware,” arXiv preprint, 2020.

M. Hoffman, Y.A. Ma, “Black-box variational inference as distilled Langevin dynamics,” in Proceedings of the International
Conference on Machine Learning, 2020.

M. Gorinova, D. Moore, M. Hoffman, “Automatic reparameterisation of probabilistic programs,” in Proceedings of the
International Conference on Machine Learning, 2020.

A. Radul, B. Patton, D. Maclaurin, M.D. Hoffman, R.A. Saurous, “Automatically Batching Control-Intensive Programs for
Modern Accelerators,” in Machine Learning and Systems, 2020.

L. Liu, S. Vikram, J. Lao, X. Ben, A. D'Amour, S. O'Banion, M. Sandler, R.A. Saurous, M.D. Hoffman, “Estimating the
Changing Infection Rate of COVID-19 Using Bayesian Models of Mobility,” medRxiv preprint, 2020.

S. Vikram, M.D. Hoffman, M.J. Johnson, “The LORAC: prior for VAEs: Letting the trees speak for the data,” in Proceedings of
the International Conference on Artificial Intelligence and Statistics, 2019.

M. Hoffman, P. Sountsov, J.V. Dillon, I. Langmore, D. Tran, S. Vasudevan, “NeuTra-lizing Bad Geometry in Hamiltonian
Monte Carlo Using Neural Transport,” arXiv preprint, 2019.

L. Yang, C. Fang, H. Jin, M.D. Hoffman, D. Estrin, “Characterizing User Skills from Application Usage Traces with
Hierarchical Attention Recurrent Networks,” in ACM Transactions on Intelligent Systems and Technology, 2018.

C.Z.A. Huang, A. Vaswani, J. Uszkoreit, N. Shazeer, I. Simon, C. Hawthorne, A.M. Dai, M.D. Hoffman, M. Dinculescu, D.
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Eck, “An Improved Relative Self-Attention Mechanism for Transformer with Application to Music Generation,” arXiv
preprint, 2018.

J. Antognini, M. Hoffman, R.J. Weiss, “Synthesizing Diverse, High-Quality Audio Textures,” arXiv preprint, 2018.

D. Liang, R. Krishnan, M.D. Hoffman, T. Jebara, “Variational autoencoders for collaborative filtering,” in Proceedings of the
World Wide Web Conference, 2018.

R. Krishnan, D. Liang, M. Hoffman, “On the challenges of learning with inference networks on sparse, high-dimensional
data,” in Proceedings of the International Conference on Artificial Intelligence and Statistics, 2018.

A. Saeedi, M. Hoffman, S. DiVerdi, A. Ghandeharioun, M,J. Johnson, R. Adams, “Multimodal prediction and
personalization of photo edits with deep generative models,” in Proceedings of the International Conference on Artificial Intelligence and
Statistics, 2018.

C.Z.A. Huang, A. Vaswani, J. Uszkoreit, N. Shazeer, I. Simon, C. Hawthorne, A.M. Dai, M.D. Hoffman, M. Dinculescu, D.
Eck, “Music Transformer,” in Advances in Neural Information Processing Systems, 2018.

D. Tran, M.D. Hoffman, D. Moore, C. Suter, S. Vasudevan, A. Radul, “Simple, distributed, and accelerated probabilistic
programming,” in Advances in Neural Information Processing Systems, 2018.

M.D. Hoffman, MJ. Johnson, D. Tran, “Autoconj: recognizing and exploiting conjugacy without a domain-specific
language,” in Advances in Neural Information Processing Systems, 2018.

C. Riquelme, M. Johnson, M. Hoffman, “Failure modes of variational inference for decision making,” in Prediction and
Generative Modeling in RL Workshop (AAMAS, ICML, [FCAI), 2018.

D. Levy, M.D. Hoftman, J. Sohl-Dickstein, “Generalizing Hamiltonian Monte Carlo with Neural Networks,” in Proceedings of
the International Conference on Learned Representations, 2018.

J- Engel, M. Hoffman, A. Roberts, “Latent Constraints: Learning to Generate Conditionally from Unconditional Generative
Models,” in Proceedings of the International Conference on Learned Representations, 2018.

J-V. Dillon, I. Langmore, D. Tran, E. Brevdo, S. Vasudevan, D. Moore, B. Patton, A. Alemi, M. Hoffman, R.A. Saurous,
“TensorFlow Distributions,” arXiv preprint, 2017.

M. Hoftman, “Learning deep latent Gaussian models with Markov chain Monte Carlo,” in Proceedings of the International
Conference on Machine Learning, 2017.

Z. Liu, B. Kerr, M. Dontcheva, J. Grover, M. Hoffman, A. Wilson, “CoreFlow: Extracting and Visualizing Branching Patterns
from Event Sequences,” in Computer Graphics Forum, 2017.

S. Mandt, M.D. Hoffman, D.M. Blei, “Stochastic Gradient Descent as Approximate Bayesian Inference,” in Journal of Machine
Learning Research, 2017.

L. Yang, C. Fang, H. Jin, M.D. Hoffman, D. Estrin, “Personalizing Software and Web Services by Integrating Unstructured
Application Usage Traces,” in Proceedings of the 26th International Conference on World Wide Web Companion, 2017.

D. Tran, M. Hoffman, R.A. Saurous, E. Brevdo, K. Murphy, D.M. Blei, “Deep Probabilistic Programming,” in Advances in
Neural Information Proceessing Systems, 2017,

M. Hoftman, C. Riquelme, M_J. Johnson, “The 3-VAE’s Implicit Prior,” in NIPS Workshop on Bayesian Deep Learning, 2017.

7. Liu, H. Dev, M. Dontcheva, M. Hoffman, “Mining, pruning and visualizing frequent patterns for temporal event sequence
analysis,” in Proceedings of the IEEE VIS 2016 Workshop on Temporal & Sequential Event Analysis, 2016.

M. Hoffman, M,J. Johnson, “ELBO surgery: yet another way to carve up the variational evidence lower bound,” in NIPS
Waorkshop on Advances in Approximate Bayesian Inference, 2016.

M. Cartwright, B. Pardo, G.J. Mysore, M. Hoffman, “Fast and easy crowdsourced perceptual audio evaluation,” in Proceedings
of the IEEE Conference on Audio, Speech, and Signal Processing, 2016.

V. Huynh, D. Phung, V. Svetha, N. Long, M. Hoffman, H. Bui, “Scalable Nonparametric Bayesian Multilevel Clustering,” in
Proceedings of the Conference on Uncertainty in Artificial Intelligence, 2016.

A. Sacedi, M. Hoffman, R. Adams, M. Johnson, “The Segmented iHMM: A Simple, Efficient Hierarchical HMM,” in
Proceedings of the International Conference on Machine Learning, 2016.

S. Mandt, M. Hoffman, D. Blei, “A Variational Analysis of Stochastic Gradient Algorithms,” in Proceedings of the International
Conference on Machine Learning, 2016.

Z. Liu, Y. Wang, M. Dontcheva, M. Hoffman, S. Walker, A. Wilson, “Patterns and Sequences: Interactive Exploration of
Clickstreams to Understand User Paths,” in IEEE Transactions on Visualization and Computer Graphics, 2016.

M. Rudolph, M. Hoffman, A. Hertzmann, ‘A Joint Model for Who-to-Follow and What-to-View Recommendations on
Behance,” in Proceedings of the International Workshop on Modeling Social Media, 2016.

J- Regier; A. Miller, J. McAuliffe, R. Adams, M. Hoffman, D. Lang, D. Schlegel, Prabhat, “Celeste: Variational Inference for a
Generative Model of Astronomical Images,” in Proceedings of the International Conference on Machine Learming, Lille, 2015.

L. Theis, M. Hoffman, “A Trust-Region Method for Stochastic Variational Inference with Applications to Streaming Data,”
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in Proceedings of the International Conference on Machine Learning, 2015.
D. Liang, M. Hoffman, G. Mysore, “Speech Dereverberation Using a Learned Speech Model,” in Proceedings of the IEEE
International Conference on Audio, Speech, and Signal Processing (ICASSP), 2015.
B. Carpenter, A. Gelman, M. Hoffman, D. Lee, B. Goodrich, M. Betancourt, M. Brubaker, J. Guo, P. Li, A. Riddell, “Stan: A
Probabilistic Programming Language,” in the Journal of Statistical Software, 2015.
H. Izadinia, B. Russell, A. Farhadi, M. Hoffman, A. Hertzmann, “Deep Classifiers from Image Tags in the Wild,” in
Proceedings of Multimedia COMMONS, ACM Multimedia, 2015.
M. Hoffman, D. Blei, “Structured Stochastic Variational Inference,” in Proceedings of the International Conference on Artificial
Intelligence and Statistics (AISTATS), 2015.
F. Agostinelli, M. Hoffman, P. Sadowski, P. Baldi, “Learning Activation Functions to Improve Deep Neural Networks,” in
Proceedings of the International Conference on Learning Representations (Workshop track), 2015.
M. Hoffman, “A Problem with (and fix for) Variational Bayesian NME” in Proceedings of the IEEE GlobalSIP Conference, 2014.
M. Hoffman, A. Gelman, “The No-U-Turn Sampler,” in Journal of Machine Learning Research, 2014.
P. Smaragdis, C. Fevotte, G. Mysore, N. Mohammadiha, M. Hoffman, “Static and Dynamic Source Separation Using
Nonnegative Factorizations: A unified view,” in IEEE Signal Processing Magazine, 2014.
D. Liang, M. Hoffman, G. Mysore, D.PW. Ellis, “Speech Decoloration Based on the Product-of-Filters Model,” in Proceedings
of the IEEE International Conference on Audio, Speech, and Signal Processing (ICASSP), 2014.
N. Boulanger-Lewandowski, G. Mysore, M. Hoffman, “Exploiting Long-Term Temporal Dependencies in NMF Using
Recurrent Neural Networks with Application to Source Separation,” in Proceedings of the IEEE International Conference on Audio,
Speech, and Signal Processing (ICASSP), 2014.
D. Liang, M. Hoffman, G. Mysore, “A Generative Product-of-Filters Model of Audio,” in Proceedings of the International
Conference on Learning Representations, 2014
D. Liang, M. Hoffman, D.PW. Ellis, “Beta Process Sparse Nonnegative Matrix Factorization for Music,” in Proceedings of the
14 International Conference on Music Information Retrieval (ISMIR), 2013.

(Winner, Best Student Paper Award, ISMIR 2009)
M. Hoftman, C. Wang, J. Paisley, D. Blei, “Stochastic Variational Inference,” in Journal of Machine Learning Research, 2013.
S. Gershman, M. Hoffman, D. Blei, “Nonparametric Variational Inference,” in Proceedings of the International Conference on
Machine Learning, 2012.
D. Mimno, M. Hoffman, D. Blei, “Sparse Stochastic Inference for Latent Dirichlet Allocation,” in Proceedings of the International
Conference on Machine Learning, 2012.
M. Hoffman, “Poisson-Uniform Nonnegative Matrix Factorization,” in Proceedings of the IEEE Conference on Acoustics, Speech, and
Signal Processing, 2012.
M. Hoffman, D. Blei, E. Bach, “Online Learning for Latent Dirichlet Allocation,” in Advances in Neural Information Processing
Systems (NIPS), 2010.

(NeurIPS 2021 Test of Time Award)

(2nd place Best Student Paper Award, New York Academy of Sciences Machine Learning Symposium 2010)
M. Hoftman, “Probabilistic Graphical Models for the Analysis and Synthesis of Musical Audio,” Ph.D. Thesis, Princeton
University, 2010.
M. Hoffman, D. Blei, P. Cook, “Bayesian Nonparametric Matrix Factorization for Recorded Music,” in Proceedings of
the International Conference on Machine Learming (ICML), 2010.
M. Hoffman, D. Blei, P. Cook, “Easy as CBA: A Simple Probabilistic Model for Tagging Music,” in Proceedings of

the 10th International Conference on Music Information Retrieval (ISMIR), 2009.

(Winner, Best Student Paper Award, ISMIR 2009)
M. Hoftman, D. Blei, P. Cook, “Finding Latent Sources in Recorded Music With a Shift-Invariant HDP”

in Proceedings of the 12th International Conference on Digital Audio Effects, 2009.

(2nd place Best Student Paper Award, New York Academy of Sciences Machine Learning Symposium 2009)
M. Hoftfman, P. Cook, D. Blei, “Bayesian Spectral Matching: Turning Young MC into MC Hammer via MCMC

Sampling,” in Proceedings of the 2009 International Computer Music Conference, 2009.
M. Hoffman, D. Blei, P. Cook, “Content-Based Musical Similarity Computation Using the Hierarchical

Dirichlet Process,” in Proceedings of the 9th International Conference on Music Information Retrieval, 2008.
M. Hoftfman, P. Cook, “Real-Time Dissonancizers: Two Dissonance-Augmenting Audio Effects,” in

Proceedings of the 11th International Conference on Digital Audio Effects, 2008.
M. Hoftman, P. Cook, D. Blei, “Data-driven recomposition using the hierarchical Dirichlet process hidden

Markov model,” in Proceedings of the 2008 International Computer Music Conference, 2008.
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M. Hoftfman, P. Cook, “The FeatSynth Framework for Feature-Based Synthesis: Design and Applications,”
in Proceedings of the 2007 International Computer Music Conference, 2007.

M. Hoffman, P. Cook, “Real-time Feature-Based Synthesis for Live Musical Performance,” in Proceedings of
the 2007 International Conference on New Interfaces for Musical Expression, 2007.

M. Hoffman and P. Cook, “Feature-Based Synthesis: Mapping from Acoustic and Perceptual Features to
Synthesis Parameters,” in Proceedings of the International Computer Music Conference, 2006.

7. Wang, M. Hoffman, P. Cook, K. Li, “VFerret: Content-Based Similarity Tool for Continuous Archived Video,” in
Proceedings of the 3rd ACM Workshop on Continuous Archival and Retrieval of Personal Experiences, 2006.

M. Hoftman, P. Cook, “Feature-Based Synthesis: A Tool for Evaluating, Designing, and Interacting with
Music-IR Systems,” in Proceedings of the 7th International Conference on Music Information Retrieval, 2006.

M. Hoffman, P. Cook, D. Vilkomerson, “Staining Doppler Audio,” in Proceedings of the IEEE International
Ultrasonics Symposium, 2006.

M. Hoffman, P. Cook, “Feature-Based Synthesis for Sonification and Psychoacoustic Research,” in Proceedings
of the International Conference on Auditory Display, 2006.
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