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Danai Deligeorgaki

The GUES algorithm, and Gorenstein decomposable DAG models

The GUES algorithm, and Gorenstein decomposable DAG models
Abstract: I will present some results from our recent paper "Causal Structure Learning
with Greedy Unconditional Equivalence Search" (https://arxiv.org/abs/2203.00521), 
and follow-up work. I will also talk about preliminary results on the characterization 
of Gorenstein decomposable DAG models.

Vahid Shahverdi

Geometric structure of linear convolutional network

We study the family of functions that are represented by a linear convolutional 
neural network (LCN). These functions form a semi-algebraic subset of the set of 
linear maps. We observe that the functions in this family can be identified with 
polynomials with certain factorizations, and we use this point of view to describe the
geometry of the resulting function space, e.g. dimension, singularities and boundaries.
We further study critical points in function space for the purpose of optimization.

Leonardo Saud Maia Leite

The lattice of flats of a matroid and log-concavity

The chain polynomial of a finite lattice L is given by pL = ∑k≥0 ck(L)xk,

where ck(L) is the number of chains of length k in L starting at 0 and ending

at 1. There is a conjecture which states that, if L is a geometric lattice, then

its chain polynomial pL is real-rooted. In particular, it is log-concave. Here, we

will consider a finite matroid M , define its lattice of flats L(M) and study the

polynomial pL(M). We verified that the conjecture is true for paving matroids
and we are trying to generalize this result for other classes of matroids.

Felix Rydell

Varieties from Vision

Methods of algebraic geometry have been applied for reconstruction problems in 
computer vision for quite some time. In this talk we discuss this connection, a few 
different camera models and varieties that naturally arise from vision.  

https://arxiv.org/abs/2203.00521


Isaac Ren

Relative homological algebra for modules over posets

In homological algebra, we sometimes wish to approximate algebraic objects by 
simpler ones. For instance, we approximate modules over a ring by sequences of free
modules. In this talk, I will approximate certain algebraic objects, called modules 
over posets or functors indexed by posets, by simple modules. The exact definition of
"simple" is up to us: given a family of modules, we can consider homological algebra
relative to this family. I will also show how, under certain conditions, we can 
effectively compute certain features of this approximations.

Federica Milinanni

Markov Chain Monte Carlo methods for uncertainty quantification in intracellular 
pathways

In this short talk I will present my research about Markov Chain Monte Carlo 
(MCMC) methods for uncertainty quantification, applied to reaction pathways inside 
neurons. Specifically, I will discuss the method Approximate Bayesian Computation 
(ABC) and my ongoing research on the formulation of a large deviation principle for 
the convergence of ABC.

Lukas Gustafsson

Connecting Discrete and Gaussian Maximum Likelihood Degrees.

In statistics, discrete probability distributions and gaussians centered at 0 are 
fundamental. The collection of discrete and centered Gaussian distributions on n-
variables can be modeled by the probability simplex and the positive definite cone of
matrices respectively. A problem in algebraic statistics is to maximize the log-
likelihood function restricted to a semi-algebraic subset of these models. Transitioning
to the complex numbers we may instead count the number of critical points, which 
we define to be the Maximum Likelihood Degree (ML-degree) of the corresponding 
subvariety. In the discrete case there are many nice results, such as the ML-degree 
being an Euler characteristic or the classification of all ML-degree 1 models. In my 
talk, I will discuss ideas for proving analogues of these results in the Gaussian case.

Petter Restadh

The geometry of Causal discovery algorithms



Finding a directed acyclic graph (DAG) that best encodes the conditional 
independence statements observable from data is a central question within causality. 
Common greedy algorithms to do this include GES, GIES, MMHC, and Greedy SP. 
Studený, Hemmecke, and Lindner restated finding a BIC-optimal Markov Equivalence 
Class as a linear optimization problem over the Characteristic Imset Polytope, CIM_p.
We will look at CIM_p and give a geometric realization of the GES, GIES, and 
MMHC as restricted edge-walks. This suggest a possible way towards extending the 
the previous algorithms to get more reliant algorithms. If given time we will also 
discuss some new results about these polytopes when the underlying skeleton is a 
tree. 

Francesca Tombari

Realisations of posets

There are two types of mathematicians: the ones who like to work with continuous 
structures and the ones who prefer discrete ones. This talk will make everyone 
happy. We will introduce a construction transforming a poset into another one, 
intuitively, by filling in its gaps, if there are any. This construction might be of 
interest on its own, because of some poset and combinatorial properties that it may 
or may not preserve, and in relation to persistence. In particular, realisations of 
posets seem to behave similarly to upper semilattices. 

Adam Lindhe

Large Deviation for Stochastic Approximation

Stochastic approximation is a common and useful algorithm within machine learning,
statistics and control. An important characteristics of these algorithms is their long 
term stability. One way of analysing this is by large deviation, which characterises 
the asymptomatic probability that the process deviates from its convergence region. 
In this work we prove a large deviation result for a stochastic approximation 
algorithm with state dependent and Markovian noise.

Hanna Hultin

A generative model of a limit order book using recurrent neural networks

In this work, a generative model based on recurrent neural networks for the complete dynamics of a 
limit order book is developed. The model captures the dynamics of the limit order book by 
decomposing the probability of each transition into a product of conditional probabilities of order 



type, price level, order size, and time delay. Each such conditional probability is modeled by a 
recurrent neural network. Several evaluation metrics for generative models related to trading 
execution are introduced. Using these metrics, it is demonstrated that the generative model can be 
successfully trained to fit both synthetic and real data from the Nasdaq Stockholm exchange.

Viktor Nilsson

Interacting Particle Dynamics for Deep Learning

Several frameworks have been proposed that establish a particle dynamic view of 
neural networks. In two different fashions, one can see the training and inference of 
a network as the behavior of a many-particle system, consisting of say N particles. 
Further, such systems with N particles have a `mean-field' behavior when letting N 
go to infinity, i.e., having the characteristic of a `smooth' distribution. This lends 
itself to so called mean-field approximation, where for large N, the system is 
approximated by the limit behavior instead. Thus, the discrete probability distribution
of the $N$-particle system is replaced by a continuous distribution instead. This 
distribution and its evolution under the training dynamics can then be described by a
PDE, or a so-called gradient flow.
Several questions remain about the convergence to the mean-field limit. Current 
literature establishes some convergence results of law of large numbers (LLN) and 
central limit theorem (CLT) type, while not giving any convergence rates. The current
goal is to go beyond these results and use the theory of large deviations to develop a
large deviations principle (LDP), which gives convergence rate guarantees based on a 
rate function. 


