
Carlo Lucibello Curriculum Vitae

Jobs and Education

9/2018-present Assistant Professor, Bocconi University.

2/2018-8/2018 Visiting Researcher, Microsoft Research New England.

12/2016-8/2018 Research fellow (RTDA), Politecnico di Torino.

2/2015-12/2016 PostDoc in lab, Politecnico di Torino.

29/1/2015 Ph.D. degree, Physics, “La Sapienza”, University of Rome.

Advisors: and .

Thesis: “Finite Size Corrections to Disordered Systems”.

27/10/2011 Laurea Magistrale cum laude, Physics, “La Sapienza”, University of Rome.

Thesis: “Matching And Assignment On Random Hypergraphs”.

I am a researcher in statistical physics and machine learning. My everyday work involves modeling and

theoretical analysis, numerical programming and data analysis. Some other informative bits:

• Courses attended : Quantum Field Theory, Critical Phenomena, Dynamical Systems, Econophysics,

Statistical Mechanics, Disordered Systems, Spin Glasses, Neural Networks, Structural Glasses.

• Non-academic jobs: During 2014 and 2015 I collaborated with the software house redBit Games,

contributing to the development of the logic and to the levels’ design of the game Jelly Juice. Since 2020

I’m founding member and business partner of the artificial intelligence startup Human Interpretation.

Teaching

University Courses

• 2018-present: Computer Programming, half B.Sc. course, Bocconi University.

• 2018-present: Computer Programming and Database Systems, full M.Sc. course, Bocconi University.

• 2017-present: Principles of Deep Learning, full PhD course, Politecnico di Torino.

• 2018-19: lecturer, Topics in computer science and optimization, PhD course, Bocconi University.

• 2016-18: tutor, Physics I & II, Politecnico di Torino.

• 2016-17: teaching assistant, Computer Science, Bocconi University.

• 2015-16: lecturer, Statistical Physics, Politecnico di Torino.

Student Supervision

I supervised 6 M.Sc. in Data Science students and 1 M.Sc. in Physics student on their thesis project. I

co-organized the Vodafone Hackathon 2020-21 in Bocconi.



Learning to Teach

• 2017: attended the Learning to Teach in Higher Education workshop (Politecnico di Torino)

• 2020: attended the Bocconi Excellence in Advanced Teaching program (Bocconi University)

Hobbies

Computer Skills

I have deep knowledge of C++, Python, and Julia programming languages. I use regularly Mathematica for

symbolic computation. I am familiar with tools and practices of collaborative programming (git/GitHub).

I gained expertise in many classes of simulations, such as Monte Carlo methods (Parallel Tempering,

Simulated Annealing), message passing algorithms (Belief Propagation, Expectation Propagation), algo-

rithms and libraries for graph theory, numerical optimization, and deep learning. I use the Flux.jl and

pytorch libraries for my research work in machine learning.

I’m a former maintainer of LightGraphs.jl, Julia’s main graph library, and an active maintainer of Flux.jl,

Julia’s most prominent deep learning framework.

Research Activity

Most of my scientific contributions lie at the interface of statistical physics, optimization, and machine

leaning. They can be loosely grouped in a few different topics that I summarize below.

Landscape and Algorithms for Neural Networks. This line of research investigates the loss land-

scape of artificial neural networks, the connection between geometry and generalization, the creation of loss

geometry aware learning algorithms. It has been mainly conducted within lab, and

with the occasional collaboration of (Microsoft Research),

(Radboud University).

We performed an in-depth theoretical analysis of the geometry of the solution space in some simple

but already highly non-trivial neural network models [7, 17], assessing the relevance of the presence of

large clusters of solutions for efficient learning. Later on, we investigated the implications of this result in

computational neuroscience [9] and we developed some new algorithms to deal with generic optimization

problems [8,10]. In deep learning scenarios, these algorithms actively seek wide minima in the loss landscape,

typically yielding better generalization performance than sharp ones [8]. Wider algorithmic investigation on

deep architectures has then been performed in [19].

In the discrete neural networks setting, we devised a stochastic relaxation in order to efficiently solve

learning problems using tools from continuous optimization theory. In shallow networks, this stochastic

relaxation is amenable to analytical investigation [13]. Preliminary experiments show good results numerical



results in deeper networks as well. In a related work, we investigate optimal initialization of binary and

stochastic neural networks [18].

Inference and Signal Processing. In collaboration with (Harvard University), I developed a

novel message passing approach for generalized linear estimation problems, and applied it to the setting

known as the ”phase retrieval problem” in the signal processing literature [15].

In a related effort, and in collaboration with (ETH Zurich) and others, I have developed

a message passing framework for non-convex L0 reconstruction in generalized linear models [23].

Loopy Graphical Models. Belief Propagation is one of the most powerful mean-field methods used to

deal with high-dimensional statistical models. Its performance are poorly understood in the presence of

loopy topologies though. To address this problem, along with group (University of Rome

“La Sapienza”), I developed some perturbative [1, 4] and non-perturbative [2, 3, 5] analytical methods and

some numerical tools which we recently applied to perform a loop expansion around the Bethe approximation

for loopy and/or finite dimensional systems [11,12,16].

Moreover, I’ve been developing message passing algorithms to deal with the loopy factor graphs that

one encounters in neural networks [22].

Matching Problems. The minimum weight matching problem is a notorious problem in combinatorial

optimization, much investigated in both the computer science and the disordered systems communities. In

collaboration with and others, I investigated the asymptotic of the average optimal cost for

large random instances of the problem, either in the Euclidean case [2], in the mean-field one [12] and in

some related packing problems [6]. More recently, I have been analyzing the relation between the solutions

of the matching problem and that of its linear relaxation, also known as fractional matching [14].

Physics Informed Machine Learning. Architectural priors motivated by the physical understanding of

a problem are instrumental in obtaining accurate predictions in the small data regime. In [20] we combine

a black-box neural network approach with physics modelling to solve the inverse Ising problem. In [24]

we propose a technique, based on conditional auto-regressive networks, to efficiently sample and compute

the free energy of a whole family of Boltzman distributions. In [22] we developed a learning paradigm for

deep neural networks based on a message passing approach, as an alternative to standard gradient based

techniques.

Mixed Topics. Using machine learning approaches, I’m investigating the problem of encoding optimality

for human faces [21].
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Work in Progress

[20] Christoph Feinauer and Carlo Lucibello. Inference of dirty pairwise models using neural helpers. In

preparation.

[21] Carlo Lucibello and Miguel Berganza. Efficient encodings of human faces. Work in progress.

[22] Carlo Lucibello, Gabriele Perugini, and Riccardo Zecchina. Learning deep neural networks by message

passing. Work in progress.

[23] Carlo Lucibello, Luca Saglietti, Pierfrancesco Urbani, and Zdeborova Lenka. L0 generalized linear

estimation with approximate message passing. In preparation.

[24] Davide Martinelli, Christoph Feinauer, and Carlo Lucibello. Learning families of boltzmann distibutions

with autoregressive neural networks. Work in progress.

Talks

• 08/2021 Mathematical and Scientifical Machine Learning conference (online)

• 06/2021 Random Matrix Theory and Networks workshop (online)

• 06/2020 Youth in High-dimensions, ICTP, Trieste (online).

• 05/2020 International Conference on Learning Representations (ICLR 2020, online poster presenta-

tion).

• 01/2020 Physics Informed Machine Learning, Santa Fe.

• 10/2019 Laplace Seminars, ENS, Paris.

• 06/2019 International Conference on Machine Learning (ICML 2019).

• 01/2019 The Rough High-Dimensional Landscape Problem, KITP, Santa Barbara.

• 04/2018 Random Matrix and Probability Theory Seminars, Harvard University.



• 09/2017 “Stochastic Neural Networks”, Simons collaboration and Sphynx group’s seminars, ENS Paris.

• 09/2017 “Probing the energy landscape of neural networks”, TAU & GTDeepNet seminar, Université

Paris-Sud XI.

• 02/2017 “Probing the energy landscape of neural networks”, selected talk for “MECO 42 - 42nd

Conference of the Middle European Cooperation in Statistical Physics”, Lyon.

• 06/2015 “A Scaling Hypothesis for The Euclidean Matching Problem”, selected talk for “Two Day

Conference Statistical Physics of Glassy”, King’s College, London.

• 06/2015 “A Scaling Hypothesis for The Euclidean Matching Problem”, selected talk for “XX Convegno

Nazionale di Fisica Statistica e Sistemi Disordinati”, Università di Parma.

• 01/2014 “One-dimensional disordered Ising models by replica and cavity methods” group seminar, “La

Sapienza”, University of Rome, Italy.

• 08/2013 “Spectral Representation of the Replicated Transfer Matrix” invited talk, “Italia-Giappone

attraverso il futuro - A bridge across the future”, University of Kyoto, Japan.




