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ﬁ Overview

We will present, as follows:

1. Tom Smith - MD, Data Science Campus, ONS, UK
 The UK Data Science Campus journey, a bit of history

2. Tom Wilkinson — Head of Ml & Analytics, DFID, UK
« Data Science in UK Gov, collaboration, international outreach

3. Ceri—Academic Manager, Data Science Campus, ONS, UK

« Our experience of building data science capability capability, the work we are doing with
Rwanda/UNECA

If time — Discussion or Q&A session
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UK Data Science Campus — Mission and Story
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Tom Smith, @ _datasmith (eONS |/
Director, ONS Data Science Campus I
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web: datasciencecampus.ons.gov.uk
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Data Science Campus creation

“Although better use of [data] has the
potential to transform the provision of economic
statistics, ONS will need to build up its
capability to handle such data.

This will take some time and will require not
only recruitment of a cadre of data
scientists but also active learning and
experimentation.

That can be facilitated through collaboration
with relevant partners — in academia, the
private and public sectors, and internationally.”

Independent Review Economic Statistics
Professor Sir Charles Bean, 2016, p.11

Q FINANCIAL TIMES

WORLD US COMPAMIES MARKETS OPIMION WORK & CAREERS LIFE & ARTS

ONS ‘unicorn’ campus reimagines how to
measure Britain

Statisticians experiment with using Google Street View, shipping data and VAT returns

The Dara Science Camsus in Newport i© Gareth lwan Jones/FT

v f i“ E'ﬁ E Save to myFT |

AUGLST 3, 2077 by Chris Giles in Newpart, Wales

The inflatable rainbow unicorns near the entrance of its new £17m Data Science

Campus are a jokey nod to the ambitions of Britain’s statistics office.

Here in Newport, South Wales, in a wing designed to look like the office of a Silicon
Valley company, the Office for National Statistics is trying to imagine the future of
measuring Britain.
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We need big data to understand what is going on! T

£90 Monopoly Board Game http://uk.camelcamel camel.com/product/BOODSLFETU
£19.50
£18
... Monopoly price fluctuation
T over 4 year period
syl N High = £19.50
| Low = £4.99
£12 (Data from camelcamel)
£10 4
2 | Big Data is changing how
consumer markets work
6
James Plunkett, 2017-18
A& 5§ 3 I R R Rybczynksi Prize Essay
c o ,_}e? & o {\;?‘ 5 'q.gi‘ ,ﬁ o
ii“riuz-et}'p_-:- Lowest o Highesd o : o
W Amazon £5.49(Sep 5, 2001 T) £16.99(0Oct 8, 2017)
B 3rd party new £4.99 (Apr 14, 20716) £19.50 (Apr 10, 201 8)
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D)
“The 21st Century has brought new
challenges in the analysis of data,
and it is increasingly apparent that
solutions to these are both statistical
and computational. This has led to a
great demand for people both in

industry and in research who are able
to draw upon the mathematics of both

computation and probability to make
sense of the large amounts of data
that are collected in order to solve
major problems.

Data science is an interdisciplinary
response to this demand”

- University of Warwick

L .' .;_-. :L,‘_I_‘ . et - d : ; -:~ > ; . \\
London Transport workers manually examine over 4 million
tickets to identify most and least popular routes, March 1939
Gerry Cranham/Fox Photos/Hulton Archive/Getty Images
-_— e o
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D)

“The 21st Century has brought new : - _ | s
challenges in the analysis of data, N\la Mz |27 ) WIFi data collection
and it is increasingly apparent that R e . O 2

solutions to these are both statistical N e
and computational. This has led to a
great demand for people both in
industry and in research who are able
to draw upon the mathematics of both
computation and probability to make
sense of the large amounts of data R

that are collected in order to solve T _ 2| Monday 2l November and
major problems. ' S : e Monday 19 December.

P i e

Transport for London

We are collecting WiFi data at this
station to test how it can be used
to improve our services, provide
better travel information and
e help prioritise investment.

We will not identify individuals
or monitor browsing activity.

For more information
visit: tfl.gov.uk/privacy

TRANSPORT
MAYOR OF LONDON FOR LONDON
nnnnnnnnnnnnnnnnnn
A oy P _|::|||..-.u.-| mm T B
b o Emorars
L R T
e % ;_.g_hr E)asinre L

fema Cavew | Cawda

TranspomrL for &gndon 2016 pi]Bf, éssessing journeys by WiFi access

T Cmn Rl Lot

Data science is an interdisciplinary
response to this demand”

-----

Gul paman

- University of Warwick

. o S, iUy _te.
o | & ¥ C
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Purpose

We apply data science, and build skills, for
public good across the UK and internationally

Mission

We work at the frontier of data science and Al -
building skills and applying tools, methods and
practices - to create new understanding which

improves decision-making for public good




Data science for public good — strategic objectives T

DIJex Il Deliver better statistics, and strengthen evidence for policy-making & public
services, by applying data science tools, techniques & practices HELPFUL

Yoyl Strengthen our ability to understand the economy and society by assessing
the value of new data sources and techniques INNOVATIVE

Yo Grow data science capacity, and support the data science community,
across ONS, UK public sector, international statistics agencies & wider CAPABLE

YoM Improve UK public sector access to data and data science skills, by working
In partnership with academia, industry and civil society EFFICIENT

] Maximise the impact of our programme through working openly and

. PROFESSIONAL
supporting reuse of our work
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‘Big data”
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‘Big data” often means
“data produced by someone else”

And there’s lots of it
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Early Indicators of GDP s

GDP growth rate, chained volume measure, seasonally adjusted

A AN A -6%

2
3 Vv . .
E / Change in UK GDP between first quarter of
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Fig 1. UK GDP Growth Rate Ea rly
u
[ January February March | April May _ June | I nte rve ntl on Length of time from 2008 for the UK
economy to return to pre-recession size
| quarter 1 | quarter 2
1 1 1 o
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Indicators “imate” £ 1 2 b

quarter 1 quarterly
national accounts

Estimated value for earlier identification of
2008 downturn
Fig 2. ONS National Accounts Publication Timetable
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Early Indicators of GDP
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AIS Ship Location

Road Traffic

Data Science Campus |
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Kick-off Half-time

JPNAP-Tokyo Grath Australia, FIFA D CUP 2006
2 6 |

bits/second

16: 00 18:00 20: 00 22:00 00:00 02: 00
[ 20060612 1600 - 20060613 0600 (JST)
W 1-week ago
B 1-week later
Copyright(c) 1997-2006 Internet Multifeed Co. All Rights Reserved.

End of the match

Broadband Traffic

| datasciencecampus@ons.gov.uk |

@datascicampus
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‘ Office for
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Change in UK GDP between first quarter of
2008 and second quarter of 2009
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Length of time from 2008 for the UK
economy to return to pre-recession size
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Estimated value for earlier identification of
2008 downturn
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Text analysis of ferry cargo

The Challenge

Ferry operators collect
information on the
contents of lorries and
trade vehicles boarding
their Ferries

A single line description
is recorded to detail the
contents

The data collection is
not controlled enabling
complete free text
entries.

This significantly
restricts the analysis
that can be done.

Northern Ireland
Statistics and Research Agency

Gniomhaireacht Thuaisceart Eireann
um Staitistici agus Taighde

H

The Solution

Optimus is an NLP
pipeline that can group :
items from free-text lists k-
by context that do not
have accompanying =
classifications or codes. ""
The tool can generate L
labels for groups of items =
based on common syntax &
or, in some cases, &=
synonyms. It can also T
handle inconsistencies in
text records such as N
spelling mistakes, plurality ik
and other syntactic &
variation.

i

.

(gl Office for
AN National Statistics

Department
for Environment
Food & Rural Affairs

The Data

35k

Lorry journeys in single month
analysed during Phase 1

450k

Lorry journeys in 2017 to be
analysed during Phase 2
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datasciencecampus.ons.gov.uk |

datasciencecampus@ons.gov.uk |

@datascicampus
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Mapping the urban forest

gats glll e “"w.'.lﬂ1 8 430/05,

pauow

.I--:t .‘.: B _-' < A
F il x B,
\
_M boardwa \ p
esidential_neighborhood 4
= patio

Makes use of:
1. Google streetview imagery
2. OpenStreetMap road network data




Office for

) Growing skills

Degree level Apprenticeships in Data Analytics:

School leavers plus. 12 months at the Campus followed
by 6 month rotations across ONS

Data Science Accelerator:
12-week mentoring programme for Government analysts

Data Science Faculty:

In-house training unit delivering short courses in
programming (R, Python) and fundamentals of Machine
Learning, NLP, etc. “Art of the Possible” course

Opernicus

Masters in Data Analytics for Government:

Two-year, part-time MSC for government analysts;
Continuous Professional Development modules delivered
locally in Data Science Faculty

i@

ydrographic Office,

Catherine Seale, Senior Data Scient
: 8, London, May 2018

PhD internships:
Part-sponsorship; 3-6 month internships in Campus

Growing Data Science skills
across the public sector

e 3 N, e Lo
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D)

&8

Department
for International
Development

Data Science in the UK Government

A recent history and what we learned from it

Tom Wilkinson
Head of M| and Analytics
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“Data Science” has evolved continuously ﬁ

24
Department

for International
Development

P .o AWS w N §8(

N
QPalantir . )
R ey  =L:s AlphaGo \

- @ DeepMind &
alaja) W Spqﬁ(\z A\ Azure
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Data Science in government has evolved continuously ﬁ

Department

for International
Development

GPAN .............................
Government
Predictive GDS -----------------------------
Analytics Data
Network Science ONS
Team Data
Science Government =—————— st s aaaa i a s nnnnnnnnnn
Campus Data
Science )
Partnership Office ————""tsstsemsn remrannnannn
for Al

| | | | | I I I
2013 2014 2015 2016 2017 2018 2019 2020
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(I've toured various roles over this time) T

Department

for International
Development

PhD Justice Security Aid Aid
Complexity Applied Data Data Data
Sclence’ = Mathis Science Transformation FR Science? Al? ...

| | | I I I I I
2013 2014 2015 2016 2017 2018 2019 2020
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Many groups have pulled together... (mostly) T

&8

Department
for International
Development

User Research

Computing
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Many groups have pulled together... (mostly) ﬁ

o

Department
for International
Development

User Research

A

Social
Research

Data Science .
Statistics

\ Operation.
Computing Research ‘ Maths

Data Science Campus | datasciencecampus.ons.gov.uk | datasciencecampus@ons.gov.uk | @DataSciCampus



We're on a good skills trajectory, but we have a way to go T
&8

Department
for International
Development

Admin Policy

People
allocated

Research

Data
Science

\ J/

——

Computing Maths
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Data infrastructure and sharing is equally important T

&8

Department
for International
Development

Report

Data l—"' Ingest | Wrangle » Compute (= Visualize |

Data Science Campus | datasciencecampus.ons.gov.uk | datasciencecampus@ons.gov.uk | @DataSciCampus



Agile, bottom-up, collaborations have worked well ﬁ

Department

for International
Development

Fortnightly -----------------------------
conference calls

Mentoring —mm—— —m——

Live chat

Demonstrators e iiissssns s naa s

|n-sourcing .............................

Agile: test and scale
I I I I I | ! I
2013 2014 2015 2016 2017 2018 2019 2020
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Top down, outsourcing, and disconnected parallel work ﬁ
hasn't ‘

Department

for International
Development

Monolithic new systems

Outsourcing

Strategic consultants

Pushing from the centre

Re-inventing the wheel

Parallel efforts
| | I I I I | |
2013 2014 2015 2016 2017 2018 2019 2020
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Applying this learning by partnering ONS technical \‘
expertise with DFID’s aid experience )

&8

Department
for International
Development

]P e|n|>atrtme?_t | Office for
or Internationa . .
Development AN National Statistics

/7 N\
( Data \

Science /

Science ‘
Science

/

——
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D)

Building Data Science Capacity at ONS
and Beyond R

Monday 29t April, 2019 ™
d a ta S C | e [ l X

KR

Ceri Regan
Academic Manager
UK Data Science Campus

Data Science Campus | datasciencecampus.ons.gov.uk | datasciencecampus@ons.gov.uk | @datascicampus Public | 1



T Overview

« Building Data Science Capability in a Government Department or NSI
 How we are doing this at the UK Data Science Campus

* Inspiring a culture of innovation

« Building other data science capacity

* Our Partnership with NISR

e Our work with UNECA

* Closing remarks — Tom Smith

 Discussion
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.
m Building Data Science Capability

Three main routes followed by UK Data Science Campus

Knowledge Exchange

e

Recruitment Grow your own Draw ong‘k}n‘\sfrom elsewhere
» Grade structure required for'the » Build on analytical skills Academia
team? * Joint research programmes
« Not all statisticians need to « MSc & PhD placement students
» Qualifications/experience become data scientists / theses
required at each level?  Academic secondments
« Offer choice of data science
 Size of pot to recruit from? training, including qualifications Industry
« Public good outputs with key
 Direct/target your recruitment  Direct Gov collaborations partners
activities « Secondments
* Encourage sharing of « Knowledge sharing events/
» Consider the apprenticeship experiences/knowledge across hackathons
route? teams » Data sharing
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» Building Data Science Capability

Vocational Apprenticeships  Operational —- Campus Faculty Academic
« Work and study for a BSc in « Self sufficiency — develop * MSc in Data Analytics for
Data Science Champions Government — part-time
« On the job training, week « Develop & deliver curriculum: R, * Southampton University
release to University Python, Spark, NLP - *University College London
« Salary is paid by NSI knowledge exchange « Oxford !Bropkes University
« University fees paid by Gov « Others joining soon...Glasgow

- line MSc), Cardiff, et
« Manage and administer: (online M3c), Cardiff, etc

 Future — MSc in Data - Fortnightly seminars :
Science Apprenticeship « 12 week Accelerator * We offer funding for 10 UK gov
staff per annum
programme

* MSc/PhD placement students —
undertake government projects
for thesis

» Provide consultancy — offer
capability building solutions
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.
m Building Data Science Capability

Building on Analytical Skills across Gov

» Leading the development of data
science skills

Data
« Supporting and upskilling Gov Analysts science

* Understanding current skillset

Domain

« Building a picture of learning gaps expertise

* Developing career pathway

« Developing L&D pathway/curriculum The Data Science Venn Diagram, designed by Drew Conway
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D)

Inspiring Senior Managers

They are the catalyst

Showcase the DS work taking place
Show what is possible - inspire
Hold discussions around ‘barriers’ to
iInnovation

Ensure all staff are ‘aware’

Data Science Campus | datasciencecampus.ons.gov.uk | datasciencecampus@ons.gov.uk | @datascicampus

What is Data Science/Big Data/Artificial
Intelligence?

What does this mean for me?

What does it mean for the dept/NSI?
Why are we doing this?

Show what is possible - inspire

Inspiring an Innovative Culture

< INFORMATION
< COIVIPUTING TECHNOLOGY
E-MARKETING

LR MODELS covvuncanon
MULTIMEDIA%QEP\ ICESE ZF’ROCESSING w BRANDING  COMPUTER
NETWORK S PROJECTS E CONSUMER & CONSUMER DEMAND MARKETS

PREDICTI\/E & ORGANZATON WEB\A RKETING

TANALYTICS E*’%’#B?«Hw DATA MINING

DATA SCIENCE

DETECTION

GD

§MACHINE LEARNING V|S|%N - KDD (e
g e IEDBA%TER%/EIEJS DBIG O STAme6Y WOR DWIDE COMPU“KNG
o5 O wosiLe & m PROQPRICING e

i = PLANNING \AFWA S SEGMENTATION 8

< 5 STATISTICS & FoRATON D = SOCIALNETWORKS (2

TARGET DIGITAL & &5

© morganimation - Fotolia.com #83642646
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.
m Building Data Science Capacity

« It's not just about the programming/Machine Learning/NLP skills

To build NSI capacity, you may also need to consider:
« [T infrastructure — for storing and analysing data
« The right landscape — legal frameworks, data access

e Ethics — ensure public trust

We need to draw on other ONS experts to assist us
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.
m Partnership with NIS Rwanda

 Through DFID partnership

 Data Revolution in Rwanda

* We have provided Consultancy:
« Building out Data Science research
teams
» Building Data Science Capability
* |T infrastructure : .
» Legal framework/data access TS | vy |y’ '
: _ &5 N

Alex Noyvirt delive"ing a i!ython‘
workshop at NISR, Kigali, October 2018

e Current status:
* Legal and IT discussions continue
« Established two joint projects with the UK Data Science Campus
* UK is providing mentorship and training
« Aiming for self sufficiency
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.
m ONS working with UNECA

 Through the DFID partnership

« ONS and Data Science Campus are
working with UNECA in various ways:
« Consulting on design of the Campus
« Advising on SDG data gaps
« Census/data quality training
* Preparing to deliver Python/NLP
training

* Planning joint projects

» Further Consultancy to establish other
learning needs

Y&Q‘ from ECASTATS discussing SDGs with ONS
"N\ and‘Data Science Campus, December 2018
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.
m Closing Remarks

* Not every country will need to develop capacity at the level of UK/Rwanda/UNECA
» Different models exist — it's finding what works for you and your needs
« Working in partnership with others can have a large impact

 We are all trying to learn what works — ideas and experience are welcome

Data Science Campus | datasciencecampus.ons.gov.uk | datasciencecampus@ons.gov.uk | @datascicampus Public | 10
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Discussion

» What are the data science skills
needs in your NSO?

%
L
> How are these skills needs already a a SCI e | I |
iz, ]

being met?

f
*o
P V]

» What more can be done to develop
these?
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