B BANCA D'ITALIA

EUROSISTEMA

Harnessing Big Data & Machine Learning
Technologies for Central Banks

Closing Remarks by the Deputy Governor of the Bank of Italy

Luigi Federico Signorini

Rome, 27 March 2018



Ladies and gentlemen,

This two-day workshop on ‘Harnessing Big Data & Machine Learning
Technologies for Central Banks’ is now drawing to a close. Let me begin by thanking all
the speakers, discussants and participants who have contributed to the success of this

initiative. [ have the pleasure of sharing with you some thoughts on the main issues.

The papers presented during this two-day workshop have left no doubt as to the
actual and potential value of big data and their importance for economic analysis. The
present wave of data warehousing and business analytics confirms this, with big data

poised to deliver topline research and statistical applications in a cost-effective way.

Huge amounts of data can provide substantial insights for the private and public
sectors, enabling them to transform these data into new products and services for
customers and citizens. Big data are already changing some aspects of business in the

financial industry with regard to banks, hedge funds, broker-dealers, and other firms.
Central banks and supervisors are also interested.

The widespread adoption of digital technology has increased the number and depth
of information sources of interest to economic analysis and financial stability, two of the
core concerns of financial authorities. We are not only voracious data users, we are also
big data producers. We collect terabytes of granular data in the fields of banking

supervision, oversight of financial markets and payment systems.

Central banks can and should harvest the benefits of new technologies. We should
select the best technology and exploit its power in turning ideas into actual applications and

improved statistical and computing efficiency.

The potential is huge, but there are, as usual, pros and cons. There are important

trade-offs that must be kept in mind. I see two main issues, or rather groups of issues.

One is technical, and some papers in this workshop have pointed to it. We need to
keep analysing and experimenting in order to be able to assess the real information value of

big data bases.



‘N = AIl’, as in the popular definition by Mayer-Schonberger and Cukier', may
sometimes be illusory. Sometimes big data turn out not to be representative of the whole
population. For example, Groves (2016)* argues that big data often contain few variables
and extracting their value requires linkages to other data; furthermore, they lack
representativeness. Social media or any other internet-based sources of big data also usually

lack full coverage of the population of interest.

The availability of massive amounts of data increases the chances of finding an
exceptionally good fit in sample when one estimates any model, but a very poor
performance out of sample. Big data are harvested from different technical sources and
change with consumers’ preferences. Therefore, the parameters estimated using these data

can be subject to different forms of instability. This, however, is not unique to big data.

Large volumes, variety, and the short-lived nature of data available on web pages
make it difficult to accumulate and preserve historical big data; their preservation is
hampered by changes in physical storage devices, IT platforms and software. This point
deserves attention. Poor preservation or the loss of data could jeopardise the accountability

of decisions and research reproducibility.

The other key issue with big data is the protection of integrity, confidentiality and
privacy of data. Exploitation of data must be respectful of this principle, in legal and

ethical terms.

The effective application of the relevant laws and international coordination are

essential in this field.

Let me now conclude by touching on some principles that we follow in the Bank of

Italy as large producers, consumers and providers of data.

We adopt an integrated approach to collecting and processing banking and financial
data. As I have said on other occasions, we have always gathered information from

reporting agents following a single protocol and have then used this information for

YA Mayer-Schonberger, and K. Cukier, Big Data: A Revolution That Will Transform How We Live, Work, and Think,
Houghton Mifflin Harcourt, 2013.

R. M. Groves, ‘Nonresponse Rates and Nonresponse Bias in Household Surveys’, Public Opinion Quarterly,
Vol. 70(5): 646-675.
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multiple purposes.® This ensures consistency across datasets and intermediaries and reduces
the need for burdensome ex-post data reconciliation. We have followed this approach since

the 1980s.

The Bank of Italy has developed a shared corporate statistical data dictionary and a
corporate statistical data warehouse to ensure the uniqueness of reporting models. Both
were planned with a view to managing the different areas of statistical and supervisory

information as parts of a single system.

Although the supervision and central banking functions require their own analytical
approaches, their decision-making processes draw on the aforementioned data dictionary
and warehouse. The same holds for other uses of the data, such as for research and official

statistics.

Some of the data we manage are confidential and/or sensitive. The protection of the
integrity and confidentiality of data is therefore a key concern. Access to data is suitably
restricted within the Bank, and data management follows clear rules on procedures and

responsibility.

Central banks must also be ready to cope with the increasing demand by the public
for access to granular data. As a data producer, the Bank of Italy has always strived to make
its statistics available to the widest possible audience. We already share some data with
researchers and other institutions, with appropriate and adequate protection of
confidentiality, of course. Within the Eurosystem’s Household Finance and Consumption
Survey (HFCS), Italian data are available on request alongside those of other euro-area
countries. For firms’ data, which are much more difficult to anonymize, the Bank has
developed a remote access system called BIRD (Bank of Italy Remote Access to Data),
which enables users to perform their analyses online, thereby preserving data
confidentiality. Particularly confidential data might require on-site access. The Bank of Italy
has started to design a Research Data Centre which will have a suitable taxonomy of

confidentiality areas.

> Cfr. comment by L.F. Signorini to the paper “Ways to improve the use of banking statistics by policy-makers: what is

reasonable, what is feasible and what the SSM and the banking union are calling for” by Fernando Restoy. Seventh
ECB conference on statistics “Towards the banking union —opportunities and challenges for statistics’ ECB (2015).
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Other European countries have already started to work on this (the Centre d’acces
sécurisé aux données in France, the Administrative Data Research Network in the UK and
the Deutsche Bundesbank Research Data and Service Centre). In addition, we need to find
solutions to allow us to link microdata belonging to different institutions without

compromising individual confidentiality.

The explosion of granular data provides many new research opportunities. For all the
issues | have highlighted, big data have big potential. In the past two days we have just
scratched the surface. More research is surely needed.

I wish to thank you all very much for your participation. Special thanks to all the
speakers, discussants, chairs and participants for making the sessions lively and thought-
provoking. Finally, I would also like to take this opportunity to thank all those involved in

preparing this event.



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




<<

  /ASCII85EncodePages false

  /AllowPSXObjects true

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages false

  /AutoFilterGrayImages false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

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

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth 8

  /ColorImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /FlateEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ITA ([Basato su 'Banca_d'Italia_11_07_2007'] 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 5.0 e versioni successive.)

  >>

  /DetectBlends true

  /DetectCurves 0.10000

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth 8

  /GrayImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /FlateEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 15

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams true

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize false

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

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

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier (CGATS TR 001)

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

  /PDFXRegistryName (http://www.color.org)

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo true

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2540 2540]

  /PageSize [595.276 841.890]

>> setpagedevice





