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Data Science Campus creation

= Q FINANCIAL TIMES

HOME WORLD US COMPANIES MARKETS OPINION WORK & CAREERS LIFE & ARTS

“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.

ONS ‘unicorn’ campus reimagines how to
measure Britain

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.” v | % |[in H & [ sweomer |
Independent ReVleW Economlc Statlstlcs The inflatable rainbow unicorns near the entrance of its new £17m Data Science

. “ampus are a jokey nod to the ambitions of Britain’s statistics office.
Professor Sir Charles Bean, 2016, p.11 crmpus e ke odio fhe ambitons o B St

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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1939 - London Transport workers manually examine over 4 million tickets: 0 identify most and least popular routes
Gerry Cranham/Fox Photos/Hulton Archive/Getty Images



_

v

Paabon e P i 2 e Dedpes otz Qnm Dut" L h“:' b
- WarPariy rry— Strawe By Case ‘A'...n.- o | R Lhwdd Want
by ourie oy s o & ’x i amwied Nrchey Cawa PR i | ~ s Q.MW Tdar P
T ORIy Ny Povew o Do G 4 . . varrexy pese-Ouwe. ey ~—— s et Tawwi v
\now e v | o— Sansas eIy rotos Larw Lok  { SO S—— |
[Iore— —_ o Crosdy B e aeaat (Sany Lasari oy NN b rweiv e | A LS Dan
s S Cwwrd - [y AR | toomtary ™ L madhave [, ma A
“ e O ). Sapd — -
0 . OITEE R . Sdim Gem 1o "; Figure 14: Route options between King's Cross St. Pancras and Waterloo, and
o . A 2 the proportion of devices on each one
-~ : '::. E M:T-.:;: . ‘_‘::;- .°3:" '"" King's King's G King's
s * * . G » r o Crass Cross Crf_gs“ Cross Baker King's
N d »as ... :” tom Y . Street Cross
WiFi data collection | A = | oo S
b . ™ | . s » Oxford
. e . Bl E ST .’._ : m' '-...i.:\ creu & Leicester
We are collecting WiFi data at this I e -
. N Copaws Rasd  Pantdae B0
station to test how it can be used ———O— N {353, —-
. . . N 2806 ‘: ‘Waterloo Waterlog Waterlos Waterloa Waterloa
to improve our services, provide o *1"8_',‘ 4 e . =k
better travel information and O A L= t & 5 é'*’"
b Lyvsme -
help prioritise investment. v | 300 i
P— ] Wewg « m ! =
e Awuevr -\ & Codn Catet
We will not identify individuals o ol o e s
o . . e | A : o~ S Camm S = e Waterlna
or monitor browsing activity. | : i o .
T e e . 'ﬁ svvves
S .‘.Al' - e ~ King's Baker King's
e g e e : [ Bk e
We will collect data between o s ) [ = = LQ
Monday 2| November and e G — Hm,“
Monday |19 December. e -
: RSy s Lot i ..o. 'v: Waterloo Waterloo Waterlo
[ \ .V;n-uur- - H -
For more information «'\‘ : - i s 5 tangs o=
e visit: tfl.gov.uk/privacy | wz| AN i o
sararos . .: : Padars Do Others,
Tavres £ ':‘.:': - ".‘::.” " OJ-D“;OOE o
PR e E 5 Westminster
e TRANSPORT 1 PR, o R - Vickaria
MAYOR OF LONDON FOR LONDON = s wesirloa watiico
Key . EVERY JOURNEY MATTERS ""‘ Agrur Sam ham = ‘
O Grdurms: momees LR R e s & ‘?m Qo o 5
O Ao sy fiton rwwet wdun _‘ [y ‘ B4 g Ko Omu rmtn P
e e e 'nl.slu*zv- ¢ B rin "’ Tarrg Oembony ﬁmm
- | S PR ants wm Transport for London 2016 pllot assessing Journeys by WiFi access
¢ N crasrorg . e
— ::; Comdd, Bauw ] ooy iis o ’_' & “9'" hlgw lh’-. MN- \2: u:‘al iga ¢ £ Gg '2 0...?;‘ e
A | acicalallt e IR s - D T L e T




How Data Science helped
identify potential savings of
over £581m for the NHS

Abi Giles-Haigh, 31 January 2018 - Digital data and technology, People and Skills
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Surveys should be the
last resort
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Focus on high quality surveys
that tell us things we don't
already know







Linked administrative data Is
first prize




Linked administrative data sources (UK)

Longitudinal Business data

Longitudinal Employer-
Employee data

Longitudinal Agent-Household
Address data
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Using business tax data in GDP

GDP growth rate, chained volume measure, seasonally adjusted

A -6%

& Change in UK GDP between first
§ quarter of 2008 and second quarter of
g 2009
o
-8.0
Fig 1. UK GDP Growth Rate Ear I y ! .’ y ‘ a r S
[ January February March | April May  June | I N te F'ven tl on Length of time from 2008 for the UK
I Sartor | Soarer? economy to return to pre-recession
| size
l l l quarter 1
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Early
Indicators “simai” £ 1 2 b
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national accounts

Estimated value for earlier

identification of 2008 downturn
Fig 2. ONS National Accounts Publication Timetable
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There's a lot of data outside
government ...




Payments data for regional indicators T

 ldentifying rapid, local economic indicators - breakdowns by geography, industry,
product, credit / debit card, on-line payment, international

« Collaboration with Barclays, 2-way secondments

 What can we learn about payments data?

SWIFT Payments and Economic Activity™
Tremd, quartarly growwiih
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Payments data for regional indicators

« Financial data held by banks
— No sensitive or personally identifiable data shared
— All outputs are aggregate and non-sensitive

« Hypotheses we are exploring include
— Payments data as proxy for retail sales by sector & time (eg night time economy)
— Payments data as proxy for private household consumption
— Payments data can improve the accuracy of GDP nowcasting

Data sources potentiall Consumer Electronic payments Business

[ ]

_ P y Debit Card spend POS data Merchant & Acquirer data
avallable through Credit card spend ATM data Corporate Cards
secondments: Personal Loans Onll_ne gateway data Business Bank products

Mortgages (online purchases) Corporate bank Products
Savings accounts Peer-to-peer Investment bank
Insurance products
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- mgm ‘
Prices and volatility )'

Monopoly Board Game

e £19.50
£18
' ... .,Monopoly price fluctuation
HE ~ over 4 year period
. High = £19.50
Low = £4.99
£12 (Data from camelcamel)
£10 1
= 1) Big Data is changing how
consumer markets work
£6
James Plunkett, 2017-18
“ 3 <° o 0 P » K Rybczynksi Prize Essay
o’ & 2R ‘xfé\ v¢% & N & & o’
;3'-ri-:r:-t','p»r:- " Lowest Highest |
B Amazon £5.49 (Sep 5, 2017) £16.99 (Oct 8, 2017)
M 3rd party new £4 99 (Apr 14, 2016) £19.50 (Apr 10, 2018)
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GDP and Road Traffic

« Road Traffic predicts GDP
publication
« Correlation

82% from 2010-Q3 until 2014-Q4
91% from 2011-Q2 until 2014-Q4
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Mobile phone data and daytime population
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Travel to work, Census & mobile phones




Movement data - tracking ships to understand trade

* Global GPS system for all shipping, rapid updates
« Leading indicator of trade? Ships in port? Inter-regional trade?
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Estimating tourism levels through social media

(@ Milan, ltaly B Fivitrer activity

Research questions: e s ) [
- Alternative data source for quality T . B
assurance of International Passenger Survey o 8.
 Nationality based under-representation

o Domestic travel trends (€} calls and SMS ;uli\'il)' @) Internet activity

. T

« Small area statistics, crowd size estimation = i
« Google analytics web journey - * ;
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Visualisation of geo-

located Flickr data 105 1020 1025 1030 1035

Of phOtO tagS Detected number of Flickr users visiting the UK
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Environment and Planning A

Sensing global tourism humbers with T Author(s) 2016
agge . . Reprints and permission:
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likelihood of being below $2.50 per day income (USD)

DHS Wealth Index
2:2 >45% 443
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Mapping poverty using mobile phone and satellite data, Steele et al (Feb 2017), Journal of the Royal Soc
Interface, 14:127. http://rsif.royalsocietypublishing.org/content/14/127/20160690
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http://rsif.royalsocietypublishing.org/content/14/127/20160690

Sustainable Development Goal 6.6.1: Change in the T
extend of water-related ecoystems over time

Cere] NATULe
International journal of science

jblished: 07 December 2016

High-resolution mapping of global surface
water and its long-term changes

an-Francois Pekel B8, Andrew Cottam, Noel Gorelick & Alan S. Belward
yNTET R AN AR A S ISR T RN Turey /1

i pas : PR ; W
Nature 540, 418-422 (15 December 2016) Download Citation & tran
o

..........

https://global-surface-water.appspot.com




In a recent study produced for the Office for National Statistics (ONS) Natural Capital
Accounts, the UK's trees were estimated to of air pollutants
In a single year. This would result in an annual saving of £1 billion in avoided health
damage costs. In another study, London’s 8.42 million trees have been estimated to
remove 2,241 tonnes of pollution per year, which in addition to other services, is
estimated to provide £132.7 million in annual benefits.

For Cardiff, the annual benefit is close to £8 million.

,eee@eeea,
. ,4@@@e@e@e/@e@, .oo8888o0.
,&%%6%686%,00@QQ/@@@QQQ,8888\88/80
, &\ 3&6%656%,00Q\QEAQ/@@@88\88888/88"'
26&%36%6/%65%@@\@@/ /@@@88888\88888"
26&%/ %&%%&&QE\ V /@Q@' ~88\8 ~/88'
S&%\ T /3&! L \ '|8"
o] | | |
|| ] R
X/ees RIS W <.\ /4B S0 \ L~/



LA Aim: Generate a scalable,
4,*[ consistent, automated,

L

_—
s

Outcome: An end-to-end processing pipeline.

Making use of: 17 million images from Google
Street View for 112 cities in the UK.

... OpensStreetMap road network data
... Deep image segmentation methods




All data Is biased

Surveys are not ground truth

Triangulation Is key
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