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Research Summary

Youssef Mroueh is a Principal Research Scientist and Technical Team Leader in the Human-Centered
Trustworthy Al department at IBM Research, and a Principal Investigator at the MIT-IBM Watson
Al Lab. He co-leads the Trustworthy Generative Modeling and Synthetic Data Research Thrust at
IBM Research Al, leading a team of seven research scientists and engineers focused on Generative
Al, Large Language Models, alignment, and synthetic data. In this role, he drives the research
agenda, defining projects, milestones, and key results, while actively overseeing and contributing to
their execution. He has published over 70 papers and holds more than 14 patents in areas such as
Trustworthy ML, Optimal Transport, and Generative Al. His research interests encompass trustworthy
machine learning, the theory and applications of generative deep models, optimal transport, and
stochastic control theories. He is particularly dedicated to developing controllable generative models
with provable guarantees and exploring their applications in enterprise solutions, scientific machine
learning, and Al for social good.

Main Research Themes: Generative modeling, Large Language Models, Alignment, Trustworthy
ML, Optimal transport, Generative adversarial networks, Gradient flows, Diffusion Models, Kernel
methods, Computer Vision, Image captioning, Scientific Machine Learning and Al for social good

Education
Massachusetts Institute of Technology (MIT) Cambridge, MA, USA
PhD 2011.9-2015.2

Computer Science and Artificial Intelligence Lab, Poggio Lab

PhD Degree in Computer Science
- Title: From bits to information: Learning meets Compressive Sensing
- Supervisor: Prof. Tomaso Poggio

- Thesis Committee: Prof. Lorenzo Rosasco, Prof. Bill Freeman, Prof. Piotr Indyk and Prof.
Laurent Demanet

Ecole des Mines de Paris Paris, France

Master of Science & Engineering Diploma, 2009.9-2011.9
Applied Mathematics
MAREVA: Applied Mathematics: Robotics, Vision, Control systems theory

Ecole Polytechnique Palaiseau, France
Master of Science & Engineering Diploma, 2006.9-2011.9
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French Leading Engineering School
Applied Mathematics

Signal Processing and Optimization
(Promotion X2006)

Professional Experience

IBM T.J Watson Research Center, IBM Research Yorktown Heights, NY, USA

Principal Research Scientist 2015-Now
Team leader

O Technical team lead of a team of 7 research scientists and engineers
O Trustworthy Generative Modeling Research Thrust Lead
- defines IBM's strategy and focus in Generative Al space in developing new techniques in Training,
Alignment and Benchmarking
- shapes IBM’s offerings in synthetic data
- lead a team of more than 12 researchers and engineers in developing IBM Research trustworthy
synthetic data generation and auditing real-time platform
O Principal Investigator MIT-IBM Watson Al Lab
- Conducts and leads research in collaboration with MIT
- Lead and proposed the project TabFormer for tabular and time series project in collaboration
with Wells Fargo
- Lead Surrogate Modeling projects in collaboration with Samsung

Poggio Lab, Brain and Cognitive Sciences Department, MIT Cambridge, MA, USA
Research Affiliate 2015.6—Now
IBM T.J Watson Research Center, IBM Research Yorktown Heights, NY, USA
Research Intern 2014.5-2014.9

Speech Department

O Mentors: Dr. Etienne Marcheret and Dr. Vaibhava Goel
O Proposed and implemented a new deep tensor neural network for Audio-Visual Speech Recognition

(AVSR)
Non Linear Systems Laboratory, MIT Cambridge, MA, USA
Visiting Master Student 2013.7 - 2013.12

Research Assistant

O Supervisor: Prof. Jean-Jacques Slotine
O Proposed and analyzed a new algorithm for multi-category classification

Centre de Mathématiques Appliquées, Ecole Polytechnique Palaiseau, France
Research Intern 2013.1- 2013.4
Internship

- Supervisors: Prof. Stéphane Mallat and Joan Bruna
- Conducted research on Invariant Representations for Image Recognition Using Wavelets Transforms
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Awards

4 Outstanding IBM corporate Accomplishment Awards: 2021-2022

Lead of winning team of CVPR 2020 VizWiz Grand Challenge for image captioning for the
visually impaired: 2020

Leading the finalist team from IBM Research in the Stanford Al Audit Challenge : 2023
Istituto Italiano di Tecnologia Fellowship: 2010 — 2015
Eiffel Excellence Scholarship: 2006 — 2010

Services

o Area chair NeurlPS and ICLR since 2019
o Reviewer NeurlPS, ICLR, ICML, AISTATS, ICASSP since 2012
O Reviewer Journal of Machine Learning Research JMLR

o Co-organizing mutliple workshops such as ICML 2018 workshop on learning from limited labels
and ICAF 2024 on Synthetic data and GenAl in Finance (in November 2024)

o Chair of IBM Research Machine Learning Seminar series

Teaching Experience

MIT Cambridge MA, USA
Teaching Assistant 2014
MIT 6.003 Signals and Systems

undergraduate class on signal processing and control theory. Teaching assistant with Professors Russ Tedrake
and Pablo Parillo

Advising and Mentorship Experience

e Anant Raj Max Planck Institute
IBM Research, Research Intern, PhD student 2016
(now postdoc INRIA)

O Local Group Invariant Representations via Orbit Embeddings

e Chun-Liang Li cMuU
IBM Research, Research Intern & IBM fellow, PhD student 2017

(now Research Scientist Google )

O Sobolev GAN
O Implicit Kernel Learning

e Thanh V. Nguyen lowa State University
IBM Research, Research Intern, PhD student 2019
(now Research Scientist Amazon)

O Nano-Material Configuration Design with Deep Surrogate Langevin Dynamics
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e Mingriu Liu University of lowa
IBM Research, Research Intern, PhD student 2019

(now Assistant Professor George Mason University)

O A decentralized parallel algorithm for training generative adversarial nets
O Towards better understanding of adaptive gradient algorithms in generative adversarial nets

e David Alvarez-Melis MIT
MIT-IBM Watson Al lab,Collaboration with Prof. Tommi Jaakkola, PhD student 2019-2020

(now Research Scientist Microsoft Research and faculty in Harvard)

O Unsupervised hierarchy matching with optimal transport over hyperbolic spaces

e Ching-Yao Chuang MIT
IBM Research, Research Intern & IBM fellow, PhD student 2020-2023

(now Research Scientist Meta)

O Fair mixup: Fairness via Interpolation
O Measuring Generalization using Optimal Transport

e Raphael Pestourie MIT
MIT-IBM Watson Al Lab, co-advising with Prof. Steven G. Johnson, Postdoc 2020 — 2023

O Active learning of deep surrogates for PDEs: application to metasurface design
O Physics-enhanced deep surrogates for PDEs

e Zhengxin Zhang Cornell
co-advising with Prof. Ziv Goldfeld, PhD student 2020 — Now

O Cycle Consistent Probability Divergences Across Different Spaces
O Gromov-Wasserstein Distances and Flows

e Adam Block MIT
MIT-IBM Watson Al Lab, collaboration with Prof. Sasha Rakhlin, PhD student 2020 — 2021

O Generative modeling with denoising auto-encoders and langevin sampling
O Fast mixing of multi-scale Langevin dynamics under the manifold hypothesis

e Carles Domingo-Enrich NYU
IBM Research, Research Intern, PhD student 2021 - 2023

O Separation results between fixed-kernel and feature-learning probability metrics

O Tighter sparse approximation bounds for ReLU neural networks

O Learning with Stochastic Orders

O Auditing Differential Privacy in High Dimensions with the Kernel Quantum Rényi Divergence

e Siddharth Vishwanath PSU
IBM Research, Research Intern, PhD student 2022- 2023
O Topological Losses for training generative models

e Yihao Xue UCLA
IBM Research, Research Intern, PhD student 2024- Now

O Hallucination Detection in LLMs
O Multi-Benchmarking in LLMs
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Languages

French, Arabic: Native
English: Fluent
Spanish: Intermediate

Computer skills

Python: deep learning framework Pytorch and Pytorch lightning

Publications

[1] Z. Zhang, Z. Goldfeld, K. Greenewald, Y. Mroueh, and B. K. Sriperumbudur. Gradient flows
and riemannian structure in the gromov-wasserstein geometry. arXiv preprint arXiv:2407.11800,
submitted Foundation of Computational Mathematics, 2024.

[2] J. Ross, B. Belgodere, S. C. Hoffman, V. Chenthamarakshan, Y. Mroueh, and P. Das. Gp-
molformer: A foundation model for molecular generation. arXiv preprint arXiv:2405.04912, 2024.

[3] G. Rioux, A. Nitsure, M. Rigotti, K. Greenewald, and Y. Mroueh. Multivariate stochastic
dominance via optimal transport and applications to models benchmarking. NeurlPS, 2024.

[4] A. Nitsure, Y. Mroueh, M. Rigotti, K. Greenewald, B. Belgodere, M. Yurochkin, J. Navratil,
I. Melnyk, and J. Ross. Risk aware benchmarking of large language models. In Forty-first
International Conference on Machine Learning, 2024.

[5] Y. Mroueh. Information theoretic guarantees for policy alignment in large language models.
ICML ARLET workshop, oral, 2024.

[6] I. Melnyk, Y. Mroueh, B. Belgodere, M. Rigotti, A. Nitsure, M. Yurochkin, K. Greenewald,
J. Navratil, and J. Ross. Distributional preference alignment of llms via optimal transport. Neural
Information Processing Systems, ,arXiv preprint arXiv:2406.05882, 2024.

[7] B. Belgodere, P. Dognin, A. lvankay, I. Melnyk, Y. Mroueh, A. Mojsilovic, J. Navratil, A. Nitsure,
I. Padhi, M. Rigotti, et al. Auditing and generating synthetic data with controllable trust trade-offs.
IEE JETCAS, 2024.

[8] Z. Zhang, Z. Goldfeld, Y. Mroueh, and B. Sriperumbudur. Duality and sample complexity for
the gromov-wasserstein distance. In NeurlPS 2023 Workshop Optimal Transport and Machine
Learning, 2023.

[9] R. Pestourie, Y. Mroueh, C. Rackauckas, P. Das, and S. G. Johnson. Physics-enhanced deep
surrogates for partial differential equations. Nature Machine Intelligence, 5(12):1458-1465, 2023.

[10] Y. Mroueh. Towards a statistical theory of learning to learn in-context with transformers. In
Annual Conference on Neural Information Processing Systems, 2023.

[11] S. Durr, Y. Mroueh, Y. Tu, and S. Wang. Effective dynamics of generative adversarial networks.
Physical Review X, 13(4):041004, 2023.
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[12] C. Domingo-Enrich, Y. Schiff, and Y. Mroueh. Learning with stochastic orders. In The Eleventh
International Conference on Learning Representations, 2023.

[13] Z. Zhang, Y. Mroueh, Z. Goldfeld, and B. Sriperumbudur. Cycle consistent probability
divergences across different spaces. In International Conference on Artificial Intelligence and
Statistics, pages 7257-7285. PMLR, 2022.

[14] Z. Zhang, Z. Goldfeld, Y. Mroueh, and B. K. Sriperumbudur. Gromov-wasserstein distances:
entropic regularization, duality, and sample complexity. arXiv preprint arXiv:2212.12848, Annals of
Statistics, 2022.

[15] J. Ross, B. Belgodere, V. Chenthamarakshan, I. Padhi, Y. Mroueh, and P. Das. Molformer:
Large scale chemical language representations capture molecular structure and properties. Nature
Machine Intelligence, 2022.

[16] C. Domingo-Enrich and Y. Mroueh. Tighter sparse approximation bounds for reLU neural
networks. In International Conference on Learning Representations, 2022.

[17] C. Domingo-Enrich and Y. Mroueh. Auditing differential privacy in high dimensions with the
kernel quantum rényi divergence. arXiv preprint arXiv:2205.13941, 2022.

[18] P. Dognin, I. Melnyk, Y. Mroueh, |. Padhi, M. Rigotti, J. Ross, Y. Schiff, R. A. Young, and
B. Belgodere. Image captioning as an assistive technology: Lessons learned from vizwiz 2020
challenge. Journal of Artificial Intelligence Research, 73:437—-459, 2022.

[19] B. Belgodere, V. Chenthamarakshan, P. Das, P. Dognin, T. Kurien, I. Melnyk, Y. Mroueh,
I. Padhi, M. Rigotti, J. Ross, et al. Cloud-based real-time molecular screening platform with
molformer. In Joint European Conference on Machine Learning and Knowledge Discovery in
Databases, pages 641-644. Springer, 2022.

[20] D. Alvarez-Melis, Y. Schiff, and Y. Mroueh. Optimizing functionals on the space of probabilities
with input convex neural networks. Transactions on Machine Learning Research, 2022.

[21] R. Pestourie, Y. Mroueh, C. V. Rackauckas, P. Das, and S. G. Johnson. Data-efficient
training with physics-enhanced deep surrogates. In AAAI 2022 Workshop on Al for Design and
Manufacturing (ADAM), 2021.

[22] I. Padhi, Y. Schiff, I. Melnyk, M. Rigotti, Y. Mroueh, P. Dognin, J. Ross, R. Nair, and
E. Altman. Tabular transformers for modeling multivariate time series. In /ICASSP 2021-2021 IEEE
International Conference on Acoustics, Speech and Signal Processing (ICASSP), pages 3565-3569.
IEEE, 2021.

[23] Y. Mroueh and T. Nguyen. On the convergence of gradient descent in gans: Mmd gan as a
gradient flow. In International Conference on Artificial Intelligence and Statistics, pages 1720-1728.
PMLR, 2021.

[24] Y. Mroueh, I. Melnyk, P. Dognin, J. Ross, and T. Sercu. Improved mutual information
estimation. In Proceedings of the AAAI Conference on Artificial Intelligence, volume 35, pages
9009-9017, 2021.
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[25] C. Domingo i Enrich and Y. Mroueh. Separation results between fixed-kernel and feature-
learning probability metrics. Advances in Neural Information Processing Systems, 34:19248-19260,
2021.

[26] C.-Y. Chuang, Y. Mroueh, K. Greenewald, A. Torralba, and S. Jegelka. Measuring generalization
with optimal transport. Advances in Neural Information Processing Systems, 34:8294-8306, 2021.

[27] W. Zhang, X. Cui, A. Kayi, M. Liu, U. Finkler, B. Kingsbury, G. Saon, Y. Mroueh, A. Buyuk-
tosunoglu, P. Das, et al. Improving efficiency in large-scale decentralized distributed training. In
ICASSP 2020-2020 IEEE International Conference on Acoustics, Speech and Signal Processing
(ICASSP), pages 3022-3026. IEEE, 2020.

[28] R. Pestourie, Y. Mroueh, T. V. Nguyen, P. Das, and S. G. Johnson. Active learning of deep
surrogates for pdes: application to metasurface design. Nature, npj Computational Materials,
6(1):164, 2020.

[29] I. Padhi, P. Dognin, K. Bai, C. Nogueira dos Santos, V. Chenthamarakshan, Y. Mroueh, and
P. Das. Learning implicit text generation via feature matching. In Proceedings of the 58th Annual
Meeting of the Association for Computational Linguistics, pages 3855-3863, Online, July 2020.
Association for Computational Linguistics.

[30] T. V. Nguyen, Y. Mroueh, S. Hoffman, P. Das, P. Dognin, G. Romano, and C. Hegde. Nano-
material configuration design with deep surrogate langevin dynamics. In ICLR 2020 Workshop on
Integration of Deep Neural Models and Differential Equations, 2020.

[31] Y. Mroueh and M. Rigotti. Unbalanced sobolev descent. Advances in Neural Information
Processing Systems, 33:17034-17043, 2020.

[32] Y. Mroueh. Wasserstein style transfer. In International Conference on Artificial Intelligence
and Statistics, pages 842-852. PMLR, 2020.

[33] M. Liu, W. Zhang, Y. Mroueh, X. Cui, J. Ross, T. Yang, and P. Das. A decentralized parallel
algorithm for training generative adversarial nets. Advances in Neural Information Processing
Systems, 33:11056-11070, 2020.

[34] P. Dognin, I. Melnyk, Y. Mroueh, |. Padhi, M. Rigotti, J. Ross, and Y. Schiff. Alleviating noisy
data in image captioning with cooperative distillation. arXiv preprint arXiv:2012.11691, 2020.

[35] W.-C. Chang, C.-L. Li, Y. Mroueh, and Y. Yang. Kernel stein generative modeling. arXiv
preprint arXiv:2007.03074, 2020.

[36] A. Block, Y. Mroueh, A. Rakhlin, and J. Ross. Fast mixing of multi-scale langevin dynamics
under the manifold hypothesis. arXiv preprint arXiv:2006.11166, 2020.

[37] A. Block, Y. Mroueh, and A. Rakhlin. Generative modeling with denoising auto-encoders and
langevin sampling. arXiv preprint arXiv:2002.00107, 2020.

[38] D. Alvarez-Melis, Y. Mroueh, and T. Jaakkola. Unsupervised hierarchy matching with optimal
transport over hyperbolic spaces. In International Conference on Artificial Intelligence and Statistics,
pages 1606-1617. PMLR, 2020.
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[39] C. N. d. Santos, Y. Mroueh, I. Padhi, and P. Dognin. Learning implicit generative models
by matching perceptual features. In Proceedings of the IEEE/CVF International Conference on
Computer Vision, pages 4461-4470, 2019.

[40] T. V. Nguyen, Y. Mroueh, S. C. Hoffman, P. Das, P. Dognin, G. Romano, and C. Hegde.
Surrogate-based constrained langevin sampling with applications to optimal material configuration
design. ICLR workshop, 2019.

[41] Y. Mroueh, T. Sercu, and A. Raj. Sobolev descent. In The 22nd International Conference on
Artificial Intelligence and Statistics, pages 2976-2985. PMLR, 2019.

[42] M. Liu, Y. Mroueh, J. Ross, W. Zhang, X. Cui, P. Das, and T. Yang. Towards better
understanding of adaptive gradient algorithms in generative adversarial nets. arXiv preprint
arXiv:1912.11940, ICLR, 2019.

[43] C.-L. Li, W.-C. Chang, Y. Mroueh, Y. Yang, and B. Péczos. Implicit kernel learning. In The
22nd International Conference on Artificial Intelligence and Statistics, pages 2007-2016. PMLR,
2019.

[44] P. Dognin, |. Melnyk, Y. Mroueh, J. Ross, and T. Sercu. Improved adversarial image captioning.
ICLR Workshop DeepGenStruct, 2019.

[45] P. Dognin, I. Melnyk, Y. Mroueh, J. Ross, and T. Sercu. Adversarial semantic alignment for
improved image captions. In Proceedings of the IEEE/CVF Conference on Computer Vision and
Pattern Recognition, pages 10463—-10471, 2019.

[46] P. Dognin, I. Melnyk, Y. Mroueh, J. Ross, C. D. Santos, and T. Sercu. Wasserstein barycenter
model ensembling. In International Conference on Learning Representations, 2019.

[47] Y. Mroueh. Regularized finite dimensional kernel sobolev discrepancy. arXiv preprint
arXiv:1805.06441, 2018.

[48] T. Sercu and I. w. Mroueh, Youssef. Semi-supervised learning with ipm-based gans: an empirical
study. arXiv preprint arXiv:1712.02505, 2017.

[49] A. Raj, A. Kumar, Y. Mroueh, T. Fletcher, and B. Schélkopf. Local group invariant represen-
tations via orbit embeddings. In Artificial Intelligence and Statistics, pages 1225-1235. PMLR,
2017.

[50] G. Potamianos, E. Marcheret, Y. Mroueh, V. Goel, A. Koumbaroulis, A. Vartholomaios, and
S. Thermos. Audio and visual modality combination in speech processing applications. In The
Handbook of Multimodal-Multisensor Interfaces: Foundations, User Modeling, and Common
Modality Combinations-Volume 1, pages 489-543. 2017.

[51] Y. Mroueh, T. Sercu, and V. Goel. Mcgan: Mean and covariance feature matching gan. arXiv
preprint arXiv:1702.08398, ICML 2017, 2017.

[52] Y. Mroueh and T. Sercu. Fisher gan. arXiv preprint arXiv:1705.09675, NIPS 2017, 2017.

[53] Y. Mroueh, C.-L. Li, T. Sercu, A. Raj, and Y. Cheng. Sobolev gan. arXiv preprint
arXiv:1711.04894, ICLR, 2017.
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[54] A. Koumparoulis, G. Potamianos, Y. Mroueh, and S. J. Rennie. Exploring roi size in deep
learning based lipreading. In AVSP, pages 64-69, 2017.

[55] S. J. Rennie, E. Marcheret, Y. Mroueh, J. Ross, and V. Goel. Self-critical sequence training for
image captioning. CVPR 2017, 2016.

[56] A. Raj, A. Kumar, Y. Mroueh, P. T. Fletcher, and B. Scholkopf. Local group invariant
representations via orbit embeddings. AISTATS 2017 arXiv preprint arXiv:1612.01988, 2016.

[57] Y. Mroueh, E. Marcheret, and V. Goel. Multimodal retrieval with asymmetrically weighted
regularized canonical correlation analysis. Computer Science, 2016.

[58] Y. Mroueh, E. Marcheret, and V. Goel. Co-occurring directions sketching for approximate
matrix multiply. AISTATS 2017 arXiv preprint arXiv:1610.07686, 2016.

[59] Y. Mroueh, S. Voinea, and T. Poggio. Learning with group invariant features: A kernel
perspective. In NIPS 2015 arXiv preprint arXiv:1506.02544, 2015.

[60] Y. Mroueh, E. Marcheret, and V. Goel. Deep multimodal learning for audio-visual speech
recognition. In 2015 IEEE International Conference on Acoustics, Speech and Signal Processing
(ICASSP), pages 2130-2134. IEEE, 2015.

[61] Y. Mroueh, E. Marcheret, and V. Goel. Asymmetrically weighted cca and hierarchical kernel
sentence embedding for image & text retrieval. arXiv preprint arXiv:1511.06267, 2015.

[62] C. Ciliberto, Y. Mroueh, t. Poggio, and L. Rosasco. Convex learning of multiple tasks and their
structure. In ICML 2015, 2015.

[63] Y. Mroueh and L. Rosasco. On efficiency and low sample complexity in phase retrieval. In
2014 IEEE International Symposium on Information Theory, pages 931-935. IEEE, 2014.

[64] Y. Mroueh. Robust phase retrieval and super-resolution from one bit coded diffraction patterns.
arXiv preprint arXiv:1402.2255, 2014.

[65] Y. Mroueh and L. Rosasco. Quantization and greed are good: One bit phase retrieval, robustness
and greedy refinements. arXiv preprint arXiv:1312.1830, 2013.

[66] Y. Mroueh and L. Rosasco. g-ary compressive sensing. In Sampta 2013, 2013.

[67] Q. Liao, J. Z. Leibo, Y. Mroueh, and T. Poggio. Can a biologically-plausible hierarchy effectively
replace face detection, alignment, and recognition pipelines? arXiv preprint arXiv:1311.4082, 2013.

[68] Y. Mroueh, T. Poggio, L. Rosasco, and J.-J. Slotine. Multiclass learning with simplex coding.
Advances in Neural Information Processing Systems, 25, 2012.

[69] Y. Mroueh, T. Poggio, and L. Rosasco. Regularization predicts while discovering taxonomy.
2011.

[70] Y. Mroueh, T. Poggio, and L. Rosasco. Multi-category and taxonomy learning: A regularization
approach. In NIPS Workshop on Challenges in Learning Hierarchical Models: Transfer Learning
and Optimization, 2011.
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