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Valorisation

The following chapter discusses the value of this dissertation for soci-
ety.

As all the reported chapters of this dissertation deal with high-dimensional
time series models, the importance of dealing with such models is now
spelled out in the context of the current societal state.

Today’s world evolves at fast pace. This rapid evolving state was
reached thanks to the technological revolution started with the inven-
tion of the first computing machines, already before the twentieth cen-
tury. Ever since the idea of modern computer coined by Alan Turing
later in 1936, the history of technological advancements has grown be-
yond unimaginable limits. Very many pieces of technology became ev-
eryday objects for almost everyone in the world. Technology is most
essentially a set of tools to facilitate complex tasks while drastically re-
ducing the required time to complete those tasks. To a (very) simplified
extent, one could say that technology equals “seeking (more) efficiency”.
But there is more to it than just speed. From a data perspective, the
world soon started to realize how electronic machines are not only capa-
ble to rapidly compute tasks but also to store outputs. These outputs
carry information and information is fundamental to optimize all kinds
of human processes. Data then became literally an asset, even a cur-
rency, in the present state of the world. Although not explicitly used
throughout this dissertation, the term “big data” is a popular broad ex-
pression to indicate the nowadays possibility of collecting data both at
high-frequency and for very many different variables. The latter aspect
of the large number of variables, often larger than the sample size, is
what has been the focus of this dissertation and what has been labeled
throughout as “high-dimensions”. Many are the examples that can be
given to describe this data abundance offered by technology. Mobile
phones, out of all technological pieces, are probably the most fitting
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Valorisation

example. Close to everyone owns one and, if allowed, these pieces of
hardware are capable to store various information about the owner,
such as: location (through integrated GPS technology), habits, prefer-
ences, health information (see e.g., smartwatches linked to the phone)
and many more. Without entering in the territory of online privacy
which is besides the point to be made here, it is evident that gaining
access to large quantity of very diverse data is nowadays a very easy
task.

Beyond technological machines, the web has also played an important
role in creating a need for high-dimensional techniques. While once
finding data was costly, nowadays is often a couple of mouse clicks away.
This allows for aggregating data sets containing data from multiple
sources making them richer and, as a consequence, larger.

On a general standpoint, what is the value added of all this data? Every-
one grew up thinking about mathematical, statistical, economic models
as a great simplification of the reality but still useful enough to base
some of our decisions on their results. This largely remains the case.
However, the advent of the era of “big data” is one great opportunity to
take a stand from oversimplified models and to approach a step higher
in the ladder towards a better explanation of the complex reality. Being
able to build models containing large amount of variables is tantamount
to allow for richer information sets to condition the relations of interest
upon, thus making the results more robust.

Nevertheless, just having large quantities of variables does not prove any
useful if reliable techniques to handle and statistically analyze them are
not developed. As explained in several parts of this dissertation, bless-
ings and curses accompany the statistical treatment of large dimensional
data sets. Techniques able to circumvent the curses while retaining as
much as possible of the blessings are therefore paramount to navigate
the high-dimensions.

This dissertation has focused on a specific data type to deal with in
high-dimensions, namely time series. With respect to cross-sectional
data, time series introduce an extra layer of complication which is the
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inherent time dependence. More specifically, techniques allowing for
hypothesis testing in high-dimensional stationary and unit root non-
stationary time series models have been developed in Chapter 2 and 3
and applied in Chapter 4. Techniques to enhance the forecast accuracy
in high-dimensional models have been instead developed in Chapter
5.

Central to Chapter 2 and 3 is the question of causality. Establishing
causes and effects among variables is clearly among the most basic yet
most complicated tasks to face. The pioneering works of Clive Granger
on causality have shown how data constraints require the causality con-
cept to be reduced to an operational form. As textbooks state, corre-
lation does not imply causation and unless one is able to condition the
relation of interest on all the available information in the universe, then
no true causality is possibly found. While this remains true, the high-
dimensional framework precisely allows for much broader conditional
sets of variables. This makes causal findings more robust than was ever
possible before.

Causal questions are ubiquitous in probably all the fields of science.
An application to finance is reported in Chapter 1 where stock realized
volatilities are tested for pairwise Granger causality conditioning on all
the other available stocks. The obtained networks of “spillover” effects
are important tools to predict the flow of contagion when a financial
crisis hits the market.

Chapter 4 is instead entirely dedicated to another, very relevant ap-
plication of the high-dimensional Granger causality testing framework
developed in Chapter 2, namely climate change. Climate econometrics
is a sub-field of econometrics which arose in the last few years, in re-
sponse to the urgent and pressing matter of climate change. For long
time climate scientists have warned governments throughout the globe
against the impact of climate change, but such warnings have long been
ignored. Only in recent years some steps forward have been made in
fixing targets to reduce CO2 emission throughout the world. As the cli-
mate is a complex system, climate change research have seen different

303



Valorisation

scientific fields joining forces in tackling different aspects of the problem.
The framework of causality developed in Chapter 3 fits the purpose of
climate attribution, namely advancing the understanding of the factors
most responsible for the changing of global temperature. In Chapter 4
the high-dimensional causal framework allows to obtain clearer pictures
of which climate variables are most affected by emissions through time
and which causal relations exist among different anthropogenic emis-
sions and temperature. These high-dimensional causal discoveries are
relevant for policymakers to better understand the most pressing fac-
tors that need to be tackled in order to scale down the effects of the
damage already done on the climate and avoid further damage.

In sum, the research presented in this dissertation is relevant for both
academics and professionals across the fields of economics, finance, cli-
mate science and possibly other fields where investigating causes and
effects, or obtain accurate forecasts, is relevant. In fact, the high-
dimensional nature of the data available nowadays has been exploited
within the presented methodologies and this has contributed in making
findings more robust.
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