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MILLENNIUM NUCLEUS CENTER FOR DISCOVERY OF 
STRUCTURES IN COMPLEX DATA MIDAS

Due to the continuous growth of data acquisition and storage capabilities, data has become an important and largely 
untapped resource that has the potential to foster economic and social progress. However, data in itself means nothing and 
cannot fulfill this potential unless we apply appropriate methodologies to extract relevant information from it. For this reason, 
it’s the interaction between data and sophisticated statistical techniques that allows us to achieve a profound impact on 
different applications. 

The interest in large datasets is when they are actually strange and allow us to learn about the complex mechanisms that 
generate them. In large and simple datasets, a few summary statistics contain the same or almost the same information 
about the data generating mechanism as the original dataset, making much of the stored data redundant. For example, the 
genetic information of one individual may serve as a very good proxy for other individuals from the same low-heterogeneous 
ancestral population. In these cases, the data can be fully characterized by low-dimensional statistical models, which are 
described by a small and fixed number of parameters. In contrast, large and complex data sets cannot be summarized in this 
way, and their analysis requires a framework that allows the models to grow in size and complexity as the data accumulate. 
These are known as non-parametric statistical models.

MiDaS is a center that performs fundamental research on non-parametric statistical models. Motivated by the characteristics 
of data emerging in different areas of knowledge to answer specific scientific questions, MiDaS researchers are dedicated to 
the development of new statistical approaches for the efficient identification, reconstruction, and classification of relevant 
structural information in complex datasets. 

Research Topics:
MiDaS is currently focused on the following aspects of statistical learning in the context of complex data:
• Non-parametric approaches for sets of predictor-indexed probability measures defined in non-standard spaces.
• Non-parametric approaches for time-to-event data subject to measurement error.
• Non-parametric approaches to spatio-temporal data.
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>> CONTACT INFORMATION: >>  RESEARCHERS: 

>> OUTREACH ACTIVITIES:

• Two versions of the Big DATA Olympics 
(January 2019 and September 2020). This 
is a national school competition, where 
teams of high school students compete in 
solving a complex data analysis problem. 
(http://midas.mat.uc.cl/bigdata).

• Two versions of the “Women in Data 
Science” satellite outreach conference 
(March 2019 and October 2020). WiDS 
started as a conference at Stanford 
University and now includes a global 
conference with over 150 regional events 
around the world. It aims to educate data 
scientists around the world, regardless of 
gender, and support women in the 
discipline. (http://midas.mat.uc.cl/wids).

>> MAIN ACHIEVEMENTS:

• 8 invitations to talks at major regional and 
international congresses during 2018 and 
2019.

• Participation in editorial boards of Q1 journals 
in Statistics and Probability in 2018 and 2019: 
Bayesian Analysis (2), Biostatistics, 
Stochastic Environmental Research, and Risk 
Assessment, and Electronic Journal of 
Statistics.

• 32 visitors from prestigious universities to the 
Center and 20 academic visits to major 
research centers around the world during 
2018 and 2019.

• MiDaS Workshop 2019, with the attendance 
of 13 leading international researchers and 25 
students, held in Viña del Mar.

• MiDaS Conference 2019, with the attendance 
of 5 leading international researchers and 33 
students, held in Puerto Varas. Activity 
co-organized with the Chilean Statistical 
Society.

• Two versions of the Big Data Olympics (2019 
and 2020), with the attendance of more than 
40 teams each time, coming from all over the 
country.
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