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Data Science and Location Theory in a nutshell

Justo Puerto,

SUMMARY

The design, management and use of any type of complex network requires a methodology
to handle its parameters, detect deficiencies and coordinate their resources to solve the
problems that arise. Developing methods to carry out such actions demands, among other
things, the preliminary screening of large masses of data, quantitative analysis to design
better information structures, often organized as networks, and the solution of optimization
problems related to clustering, location, routes, allocation of flows and traffic of any kind,
distribution of intelligent sensors, early detection of extreme observations, profiling user
behavior and operations planning, often under an environment of risk or uncertainty, etc.
All those operations involve large masses of data that must be integrated in all phases of
the operational analysis. The standard approach of handling separately/sequentially data
and design is defective and lacks the important gain of integration. Data integration, data
reduction, feature selection, outliers detection, intelligent segmentation or separability are
the driving challenges that relies on tools such as machine learning, statistical analysis,
optimization, and mathematical programming.

One step forward to bring the gap of integration in data science is the application of
techniques from optimization and statistics. In this talk, we focus on one important chal-
lenge: “integration of design, optimization and data”. This approach sets a very ambitious
objective: to improve the data science paradigm integrating techniques of location and net-
works analysis and vice versa. The two features of datafication and universalization of the
available information establish a subtle difference with the standard methodologies of loca-
tion science and network analysis: the representation of complex environments with large
masses of data imposes the need to apply more advanced tools of mathematics and machine
learning to allow the design, the effective treatment and use of data at all levels and the
optimization of the problems that arise from them.

In general terms, the challenge that is currently posed in this field is, not only, to incor-
porate the methodology of data science into the analysis of large scale networks, in order to
deal with problems that involve large masses of data (”Big Data”); but also, reciprocally,
how to make use of the tools and models of optimization and network design in data science.
This talk will surf over recent results of our team (see references) in this respect, showing
how modern location analysis techniques improve several machine learning methodologies
including regression, unsupervised and supervised classification and community detection.
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