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NAQO data analytics strategy has focused
on adding value, reducing costs

Creating new insights & value through linking together data
and mining for patterns and anomalies. Recognising best
practice in government. More robust audit opinions

Productivity Drive out cost from our processes through automation and
speeding up time to insight

Maintaining focus on avoiding error and taking opportunities
to add greater value.

Innovation in external client focused assurance work
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Three key areas of NAO data analytics

Cleaning, linking, and
storing data

NAO Data
Service
Applying big Presenting and
data techniques disseminating
to audit - findings in a
statistics, . clear and
machine Analysis in Visualisation concise way
: Audit .
learning and using data
text mining visualisation

All supported by greater use of automation, coding, software and hardware
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NAQO Data Service

« Takes a range of client datasets, stores them in an NAO data warehouse and links
them together for easy consumption...

Thereby realising
- these benefits...

Social Care

- Tax & Benefits

Efficiency

Crime &
Policing

Client datasets as published -
insular and often hard to use

Insight

Risk

Client data within service -

linked and analytics ready NAO DATA SERVlCE
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NAO Data Service

Entry point to service is through dedicated Share Point

site...

“ . BNEYS

O

@ http://naodataservice.nao.gsi.gov.uk/ P-ax ”@ MAQ Data Service X ﬂb *é}

File Edit View Favorites Tools Help

= @ Data Analytics Service - Al... ;E] Data presentation standards ‘E] E-Training homepage Google ‘E] MESH @ NAQ Data Service (new) @ MNAQ Data Service ‘E] Web Slice Gallery =

SharePoint

s

Brows= Data
Crime & Policing
Demographics
Health & Sorial Care
Local Authority Finance
Tax & Benefits
Bus Matrix
Report Templates
Example Reports
Extemnal Data Sources
Admin

Site Contents

TAYLOR Joanna~ &3
3 SHARE 1y FOLLOW
Home How-to & Tutorials FAQ # EDIT LINKS Search this site 0o |

Welcome to the NAO Data Service, To start exploring the data, select the theme you are interested in from the menu on the left,
Alternatively, if you know which dataset you'd like to use, simply select a spreadsheet from the Report Templates folder.

=== The Data Service has now been expanded te include data about Crime, Policing and Justice, These datasets add to existing data within the service about Local Autherity Finance, Health
and Social Care and Demographics. ***

#** Datasets relating to Tax and Benefits will be added shartly. =~

Featured Report Contact Details

" - + Project team: Ben Coleman, Joanna Taylor, Heather Reeve-Black
. ear 4
Local Gov Revenue: Spend per head in the + Data leads by theme:
Inner London Boroughs 2013 = Local Authority Finance: Mark Burkstt
2012 - Health & Social Care: Wil Paimer {Heaith), Mark Burkstt (Social Care)
- Crime & Policing: Rob Sabbarton
concer o |
+ Technical faults: 73-Data Service Support
2010
— | 2009
2008 Announcements
Heckney | 2007
v Title Modified
bl ] Minor revisions to historic recorded crime data by ONS - to be added tothe data e 15 Apr
Level 02 - senvice shortly
singon. | EDUCATION SERVICES Labour markst stats revised by ONS - to be added to senvice shortly we 26 Mar
HIGHWAYS AND TRANSPORT SERVICES
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NAO Data Service

Access to data is via cube

Home How-to & Tutorials FAQ Data Service Usage # EDIT LINKS

Benefit caseload tables (B_CSLD)

Quick Links

Access the data:

User Guidance: Hints & Tips | MNov 14 | August
Ex

...with the ability to easily

s Age

customise & link to other data

In SerVICe - PivotTable Fields

Show fields: | Tax and Benefits - Benefit caseloa.. | ¥

- X

&~

4 X Tax and Benefits - Benefit caseload tables - B_(SLD [«

| Claimants

4 D Benefit Claimant
I [v| Benefit Claimant

4 [F] Benefits Age
I |v| Benefits Age

b E] Data Source

ADDate
I [v] Date

4 [ Gender
I |v| Gender

4 [ Location
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POWER QUERY
0 e 3 [ H
From From From Other Recent From
Database ~ Azure~ Sources~ Sources~  Table
From SQL Server Database
Import data from a Microsoft SCL Server
database.

From Access Database

Import data from a Microsoft Access
database.

55

Merge Append

&
-
===]

Zombine

...providing
access to data in
pivot table form

Alternatively,
advanced users
can connect to
the SQL
database
directly
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emar saaren conara o

Automating our approach to

@ https://benc-shiny.shinyapps.io/shiny-bca-home_-_tabbed_version/

©)5)

O ~ & O @ search Past NAC Reports X‘ ‘

analyzing our past reports

T
A XG

File Edit View Favourites Tools Help

w

%~ ~ [ @ - Page~ Safety~ Tools~ (@~

Search Past NAO Reports

Search Criteria  About

Enter search criteria below. Summary results appear below, detailed extracts and
analytics to the right.

Report Section:

Al -

Year:

All -

‘Search term:

Procurement X

Number of matches found:
2452

Top reports matched:

ansiyi bo o i
et Snsian:
vaar

Murmar of masshes founs:
280

Top rapans matonaa:
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#
Report matches
162

£« @G| @ sewen Reports
124
= 100
Preis Butssn 10 reesn 91
o n trusts 87
024 75
025 69

d
I I = ’
4} departient:
procurement

o

la)
Malches  Analytics
Matching report extracts shown below. Use controls to further filter, sort or download your results.
Show 5 rows H Copy H csv H PDF ‘
‘Showing 110 5 of 2,462 enlries Previous | 1 ‘ 2 3 4 s 491 Next
Year Report Section Subsection Paragraph Text
Al All All Al Al
In the case of the site at Blackwall Reach, Swan Housing Association noted that although GLA
and Tower Hamlets have taken steps o acquire ihe relevant tities prior o tendering the
development, there is a title issue yet o be resolved at the time of our interview over land that will
Disposal of public land for be needed in the final phase Case study 1 . Similarly, the site at Manor Kingsway is owned b
201516 P P summary Land ownership P Y v. ngsway ¥
new homes several govemmental bodies. During the procurement process, HCA has indicated that there was
an agreement between all the them to support 3
However, the developer later discovered that as this was only a memorandum of understanding.
Ithas since diffculties in negotiating with Case study 2
The Iand is owned by several governmental bodies. During the procurement process, HCA
indicated that there was an between all the them fo support
the development. However, Kier Partnership Homes later discovered that this is no more than a
201516 Disposal of public land for ol of and noted that some of the landowners seemed to be reluctant
new homes participants, leading to some difficulties in the negotiation process, which significantly delayed the
Kier ip Homes that the could be better drawn
up to align the interest of all the third party landowners. Additionally, there should be a single
public body empowered 1o represent all the public sector landowners
1.11 Procurement and development of the system took place during 2013 and 2014. The
Earty review of the Common The CAP Deliver Programme was working towards immovable deadlines the service had to be ready to accept
201516 Agricultural Policy Delivery main content Programme 2 BPS claims by 15 May 2015 and to make BPS payments to customers between 1 December
Programme 9 2015 and 30 June 2016. Failure to meet these deadlines would incur disallowance penalties.
Figure 3 sets out the key events.
3.24 GDS committed to reducing overall costs and improving delivery confidence. However, no
formal estimates of cost reductions were provided and the Major Projects Authority s delivery
confidence assessments did nof imnrove  The Memorandum of Understandina aareed hetween
100% -
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Webscraping — Ofsted (inspection body) to
arvest data on pupil premium

1. Programmatically navigate to school page

Ofsted
raising standards
improving lives

Find an inspection report  About our inspection reports  GOV.UK/ Ofsted

Nelson Castercliff C
Unique Reference Number (URN): 119281

ity Primary Sck

Marsden Hall Road North

_ Register / Login

High contrast version

Parent View

Download the latest school
inspection report

2. ldentify link to latest inspection report within

HTML and download

oféted

raising standards
improwing kves

Nelson Castercliff Community
Primary School

P Mol B e, N, Lorcasbin, 509 237

School report

Tnspection dates 7-8 May 2014
—_ Previous mspection:  Requires Improvement 3

Ve s mupection Inadequate )
Aweerentclouls  (nadeuate .
Qualty of taaching Tnadecuate 4
Behaviour and safety of puoks Inadequate s
Leadershio and management Tnadecuate 4

Summary of key findings for parents and pupils

This is & school that requires special measures.

® Pupis’ behaviou requires mprovement

ke madequite progr

jects because the tasks that teachers plan 300U th performancs
do not bulkd successflly on pupds’ previous  pact of the pupil premium funding.
Anowhede.
The schanl has the followina strenaths.

4. Copy all paragraphs out for further analysis

Nelson -
Lancashire Overall effectiveness Inadequate
B89 81 Inspection date 7 May 2014
First publication date 3Jul 20014
Telephene number: 01282617627
Fax number: 01282693526 Data Dashboard
RS | e Fone | PRt
Report Inspection date First publication date
D Section 8 inspection report 9 Jun 2015 1Jul 2015
D Section 8 inspection report 20 Jan 2015 11 Feb 2015
Q Setion 8 inspection report 11 Sep 2014 20ct 2014
D School inspection report 7 May 2014 3 Jul 2014
[ Section 8 inspection renart 15 Jan 2013 5 Feh 2013
. :nsure adequate
to pupil premium for checking and -
nce of teachers. 137816 Eston Park

leUiuUs Ul Uackiily pupils” progress are weak,
consequently, both teaching and achievement

have fallen to inadequate levels.

Academy

refs to 'pupil premium’

- The performance of students known to be eligible for free school meals varies too much between subjects. The academy does not
use its pupil premium funding effectively to ensure these students achieve as well as they should, particularly in English.

- The propartion of students known to be eligible for the pupil premium (additional funding for those pupils known to be eligible
for free school meals, children from service families and those children that are looked after) is above average.

- The pupil premium funding is used to provide additional support and resources. However, these are not targeted precisely enough

B Governors do not hold leaders to account
sufficiently, or challenge them robustly enough
about the school’s performance, including the
impact of the pupil premium funding.

B The recently appointed headteacher has
accurately evaluated the school’s strengths and
weaknesses and has started to make
improvements.

on the students for whom the funding is intended. As a result, the achievement of these students is too variable. In English, for
example, students known to be eligible for free school meals underachieve in comparison with other students and with similar
students nationally.

- The governing body manages the academy’s finances efficiently, although the impact of pupil premium funding and the link
between pay progression and performance are not being checked closely enough. The governing body makes sure that
safeguarding requirements are met.

...then simply repeat (7,000 times!)
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Webscraping — Readability of Tax Guidance

GOV.UK

iy GOV.UK

Welcome to GOV.UK

The best place to find government services and information
Simpler, clearer, faster

Income Tax

1. Overview 4. Work out if you need to pay Income
Tax

2. How you pay Income Tax

5. Checkyou're paying the right
arount

3. Tax-free and taxable state benefits

1. Overview

Income Tax is a tax you pay on your income. You don’t have to pay tax on all
types of income.

You pay tax on things like:

« money you earn from employment
« profits you make if you're self-employed - including from services you sell
through websites or apps
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Avg. Flesch reading ease %
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40

Guidarcr
PR L

Arficies

Type
Mor\eyuaand tax B Articles
(03 Il Guidance pages
O Housing and local services Q
(86) Visa% and immigration
®) Employing people (69)

Benefits (99)
(131) O Births, deaths, marmiages and care
O o

Driving and transport
(165)

Business and self-employed
(255)

60-70 = Plain English

Environment and countryside
(69)

Business and self-employed
(786)

O Education and learning
(64)
Housing and local services.
(56)

Citizenship and living in the UK
(106) @]
Passports, travel and living abroad
(251)

Crime, justice and the law
(63)

200 400 600 800 1000 1200 1400 1600 1800
Avg. Word count
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Parliament Monitor

NAQO Parliament Monitor =
Kelect function:
# Home

Number of results per PAC member:

10 -
This page may take a few seconds to load - please be patient!

Number of questions per month

Questions from PAC members

30-

Mumber of questions
a
51

0- _L I

Nov 13 Feb 14 May 14 Aug 14 Nov 14 Feb 15 May 15 Aug 15 Nov 15 Feb 16 May 16 Aug 16 Nov 16 Feb 17

The table below lists the most recent results for PAC members, as listed on data.parliament.uk . Refine your results using the filters in the column headers.

Questions from PAC members NAO g National Audit Office

May 17 Aug 17
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Interactive data visualisations — Whole of Government

Accounts

Our most popular

data visualisation,

with a combined
total of 25,000
views over a two
year period. This
visualises the
consolidated
financial data of
the UK
Government, and
allows users to
explore the detall
for 5 years.

Overall WGA Balances | 2015

Nan-current Liabilitics

-

Currant
Nsscts

‘Currant | iahilities

Mepandifura

2011-2015 Balance Information | All

Current Assets Current Liabilities Expenditure

P
ES

Absalute value (Ebn)

1K

KIIIII““I

Breakdown of WGA Balances | 2015

Mel public seclor perrsion hatahly | G
Unfundad schamas

Man-currant
Financing Costs Mon-Current Assets Liabilities

. Mon-current Liabilties
. Revenue
YEAR
2m
— 2012
. I . 2013
= 2014
I l ® 2015
- -

Slall Soual
Costs

Salarics

and

wanas

Trada mrmr .
and finandial

... Olher
SRR (T H

Category

. Current Assets

B current Liabiities
Expenditure

Revenue

Financing Costs
. Mon-Current Assets

s T T T T T T B T T B I S B O T T B R B T I R I T}

Note disclosure

 https://www.nao.org.uk/highlights/whole-of-government-accounts/
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xhttps://public.tableau.com/views/CapitalTableau24052016/Story1?:embed=y&:display_count=yes&:showTabs=y

Interactive data visualisations — Housing In England

Figure 1.1: Median Price | Dwelling: All | 2015 | All

Missing | Under |£100K1p £150K1t0 ) £200k 10 | £250K 1o | £300K 10| €350kt | £400K 10 | €450 b0 | Ower
data £100K £140K £109K £249K £330k £340K £390% £420K £409K £500K

NW NE YH WM EM sw SE LON EE
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Figure 1.2: Dwelling:All | Basis: Indexed | LA™ |

1.0

Price

percentage change shown as a decimal number
Sales

E W B R B B B B ® ® ®8 ®8 ®B ®

Figure 1.3: Median price | 2015 | LA *

300K

200K

Median Price (£}

100K

. Al
. Detachad

. Flals & Malsonetias

Detachad Flats & Semi-detache. Temraced
Malzonsttas

. Sami-getached

Temaced

 https://www.nao.org.uk/highlights/housing-in-england-overview/
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Price/Ratio (Fig 1.11 1.2 1.3)
Median Price

Year (Fig 1.1 | 1.3)
2015

Indexed/Actual iFig 1.2)
Indexed

Local Authority
(Fig 1.1 1121 1.3)

Adur

Allerdale

Amber Valley

Arun

Ashfield

Ashford

Aylesbury Vale
Babergh

Barking and Dagenham
Barnet

Bamsley
Barrow-in-Furness
Basildon

Basingstoke and Deane
Bassetlaw

Bath and Morth East Somerset
Bedford

Bexley

Birmingham

Blaby

Blackburn with Darwen

Blackpool

One of our
latest data
visualisations,
with 2,500
views in three
months.

Designed so
that a member
of the public
can look at
house prices
in their local
area, a topic
of much
interest in the
UK.
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https://www.nao.org.uk/highlights/housing-in-england-overview/

Interactive mapping
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Interactive data visualisations — What we have learnt so far

2500

2000

1500

Activity

1000

500

Rolling 30 day period

m\Whole of govemment accounts

* Visualisations increases the amount of
activity for the reports they support.

« Activity around the launch is crucial to
securing awareness and ongoing interest.

« Social media is particularly effective form of

promotion. Going forward we will be giving
more thought to ‘share ability’.

Intosai 2018

Activity

There is an appetite for data
presented in an engaging way.
Some visualisations attract almost
as much interest as the reports they
support.

Topics attract different levels of
interest, however reaching the right
people can be as important as
reaching a large number.

1000

800 —_—

600 —_—

400
547
184
200 E E
23 <) § 177 76
o n B A [ 43
& ] > . o
& «  ° & £ & &
2 & &P ) J s P
& <@ & & & {2 &
& N »¢ 5 L N
Cil & & @ &° ¥ o
N < 2 o e &
<& = & E

= (01 Launch week 02 Rest of first month =03 Months2and 3 =04 Month 4 and beyond
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The 8 key enablers...

1. We leveraged senior sponsorship

2. We built on our existing analytical community of
practice

e Structures and roles
* Awareness/profile
3. We secured dedicated expert resources
* Recruited a new manager to develop the data service

« Carved out 50% of another Manager’s time to build
the network

4. We reached out to junior staff

 ldentify and nurture a network of people with
Inquisitive and can-do mindset.
* Help them to help each other.
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The 8 key enablers...

5. We focused on what audit teams want, making basic
tasks easier and quicker, eg
« Webscraping
« Back catalogue analyser
 Visualisation tools
6. We developed a portfolio of examples that have
delivered results
« with quantified time/cost savings.
/. We have developed a structured L&D offer
« Enthusiast, Doer, Expert

« Specific skills defined
e core vs specialist
« Data gathering/manipulation vs analysis and presentation

8. Comms. Comms. Comms. Every method. All of the
time. Repeat!
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