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Ladies and Gentlemen, 

I am delighted to open this virtual conference on Data Science in Central Banking, 
jointly organized by Banca d’Italia and the Irving Fischer Committee of the Bank for 
International Settlements. I would like to welcome all the participants joining us today 
from some sixty countries. 

1.	 Introduction

For the last two years, we have lived through a dramatic period as the COVID-19 
pandemic has swept the globe. Never before as in these dark days has Data Science 
in the form of big data and machine learning (ML) algorithms proved so helpful in the 
war against Coronavirus. The lack of biological knowledge on this virus has spurred 
the data science community to step up and contribute to the fight against COVID-19. 
Scientists from many different disciplines and public organizations have acknowledged 
the importance of data analytics by open sourcing the virus genome and other datasets 
in the hope of a swift data-driven solution.

In this four-day conference we will endeavour to share among institutions and 
academia the newest and most interesting applications of Data Science and machine 
learning to sharpen our analytical capacity to cope with new and rapidly evolving 
economic equilibria.

2.	 The role of Data Science in central banking activities

Data Science is an interdisciplinary field that combines computer science, statistics 
and business domain knowledge aimed at generating insights from noisy and often 
unstructured data. It integrates mathematics with scientific methods and computing 
platforms. Still a young field, it has quickly developed over the last few years. Its main driver 
is the astounding volume of data stored by private companies and public authorities, 
which can now be treated more easily with new algorithms to extract the information 
hidden among them.

https://www.nature.com/articles/d41587-020-00002-2
https://github.com/CSSEGISandData/COVID-19/tree/master/csse_covid_19_data/csse_covid_19_daily_reports
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Nonetheless, at the Bank of Italy, Data Science is not completely new. We do 
have a sound history of basing our decisions on data. In 2016, we established a 
multidisciplinary team to address the potential benefits and hidden risks of embracing 
the technological challenges of artificial intelligence (AI) and machine learning (ML) 
fuelled by the advances in big data, which continue to evolve at an incredible speed.

A gargantuan amount of digital activity is occurring every day. In fact, data are 
constantly generated by our internet activities. This explosion stems from the aggregate 
actions of about 4.7 billion active internet users worldwide.1 These numbers are projected 
to rise even further in the coming years. According to SeedScientific,2 at the dawn of 2020 
the total amount of data in the world was around 44 zettabytes, tantamount to 44∙1021 

bytes, which is the number of cells we could count in more than 1,400 human beings. 

This astonishing amount of data can give us a better understanding of the state 
of the economy at both the micro and the macro level, provided that we able to extract 
the signal from the noise. Banca d’Italia has constantly striven to be at the cutting 
edge in developing software and hardware platforms, enabling big data analytics3 for 
statistical and economic applications.

The rise of Data Science started at the beginning of 2010 when high-quality models 
for image recognition were created, computational power achieved sufficient growth, 
and people in many scientific areas realized the full potential of such an approach.

Data Science glues together machine learning and data processing. The former is a 
collection of tools, which allows us to learn from the given data and to extract patterns 
and interactions between series and values. The latter describes the possible set of actions 
in relation to the data itself: collection, manipulation, preparation, and visualization. 

It is important to flag a few differences between Data Science and the classical 
Econometrics we study at University. Unlike Econometrics, which concentrates on 
solving non-linearity bias problems in a typical linear framework, Data Science 
is about improving our ability to work with non-linear relationships in the system. 
Another difference is that Econometrics concentrates on methods such as robustness, 
while machine learning algorithms became popular for their outstanding predictive 
performance.4

3.	 Data Science at the Bank of Italy

Banca d’Italia is organizing, along with the Federal Reserve Board, the Sveriges 
Riksbank, the University of Pennsylvania and the Imperial College, a series of webinars 

1	 As of January 2021.
2	 See https://seedscientific.com/how-much-data-is-created-every-day/
3	 See, for example, ‘Big data processing: Is there a framework suitable for economists and statisticians?’, 

2017 IEEE International Conference on Big Data (Big Data), 2017, pp. 2804-2811, doi: 10.1109/
BigData.2017.8258247. ‘Weaving Enterprise Knowledge Graphs: The Case of Company Ownership 
Graphs.’

4	 I am thinking of Extreme Gradient Boosting (XGBoost), which owes its wide popularity to its dominance 
over several machine learning algorithms rather than to its mathematical properties.
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on ‘Applied Machine Learning, Economics, and Data Science‘ (AMLEDS).5 The aim of 
these webinars is to foster the integration of data science tools into economics and 
policy‑related issues and to promote closer cooperation on issues related to data science, 
big data and machine learning techniques applied to policy questions. Such cooperation 
has intensified during the pandemic, leading to many important initiatives such as a 
series of conferences on non-traditional data organized by the Federal Reserve Board 
and the Bank of Italy (for example, this year’s conference is going to be hosted by the 
Bank of Canada in November). This new world has, of course, set many challenges for 
central banks and public institutions: on one level, central banks have had to devise 
specific organizational structures to have a consistent and more efficient approach to the 
big data and machine learning tools used by each institution. At the same time, they have 
had to increase their data production, leveraging on non-traditional data to get more 
timely and high-frequency indicators of economic activity, which are important during 
unprecedented shocks like the COVID-19 pandemic.

4.	 The challenges and risks of Data Science 

We need to exert extreme caution when employing these new tools. 

Let me briefly go over some of them.

First, big/web data might lose their statistical relevance when they are employed in 
an unsound way. Such data typically entail selection bias because of the features of the 
population; increasing the sample size will not shrink the sampling error if the estimation 
algorithm does not correct for this kind of distortion. 

Second, the availability of a huge amount of data raises the importance of its 
integrity, confidentiality and privacy. Personal and company data protection is central to 
our societies.

The sheer amount of personal data now available, and the growing ease with which 
individual information can be merged across databases, have far-reaching implications 
for privacy, competition and freedom. Indeed, this has prompted the development of 
regulations concerning the treatment of digital data (think of the GDPR or the CCPA in 
California).

Rules on data management often differ across jurisdictions and data domains. 
Therefore, international cooperation is to be encouraged as far as possible. 

Technologies enabling the processing of personal data are already available. 
In 2019, Google made available its differential privacy library, which allows sensitive 
data to be processed privately.

To reach these welfare-improving goals, further investment from both the public 
and the private sector are required. Close cooperation between the private sector, 

5	 AMLEDS are a series of webinars open to all those in the world who are interested in applied machine 
learning, big data, and natural language processing for economics and in how these techniques and 
data science can be applied to social science.



4

which typically owns most of the new data, and the public sector, which uses (or would 
like to use) such data for policy reasons and for the common good, will also be essential.

This is why central banks have always made great efforts when it comes to collecting 
and analysing data. Throughout its history, Banca d’Italia has drawn extensively on 
data published by the National Statistical Institute and other national and international 
agencies. It has also been an active producer of statistics, not only on banking, financial 
and fiscal variables, but also on firms and households.

Banca d’Italia has been collecting micro-level statistical information on companies 
since the early 1950s. These data are now enriched with non-traditional sources such as 
social media, blogs, newspapers, and private company datasets.6

5.	 Conclusions

Let me conclude my talk by thanking, once again, all the speakers and participants 
for joining us today, even in this virtual fashion. We hope to welcome you here in Rome 
in person in the near future. Special thanks go to those who have helped to organize this 
workshop, which brings together leading economists, statisticians, artificial intelligence 
and machine-learning specialists, data scientists from about fifty-five central banks 
and fifteen participants from Universities and government agencies. This guarantees a 
broad variety of perspectives and a lively discussion. 

I am sure that you are going to have a very interesting and productive workshop.

6	 Such as the real estate website, immobiliare.it, and the mortgage website, mutuionline.it



4



Designed by the Printing and Publishing Division of the Bank of Italy


	Cover Opening remarks_Cipollone
	Opening remarks0F
	Piero Cipollone, Deputy Governor, Bank of Italy

	CIPOLLONE-19.10.2021
	1.	Introduction
	2.	The role of Data Science in central banking activities
	3.	Data Science at the Bank of Italy
	4.	The challenges and risks of Data Science 
	5.	Conclusions



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /SymbolMT

    /Wingdings-Regular

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



