Title:
Enabling Citizen's Advice Bureau (CAB) to spot trending issues in society before they grow worse

Abstract:
The DataKind UK team is assisting the CAB to make sense of online usage of their services and in-person visits to their centres. They have more
offices in the UK than Tesco has shops and data going back 10+ years of every person they assisted classified by problem type and location.

A Datakind UK team of data scientists and engineers was given access to 3 types of anonymised data:

1. All of CAB's Google Analytics data on their advice guide website (a self-help version of going into one of their offices)

2. The records of all physical office visits for the ~2M people and ~6M issues CAB handles per year. These include a date, an office ID, and the
issue code the person was seen for.

3. The roughly 50K/year detailed write ups of critical cases from the office visits. These have 6 text fields and about 40 demographic fields.

They indexed all of these data sets in Elasticsearch and normalised across all their fields, so that they were searchable across any of the
common fields (date, location, issue code). As part of the project, custom systems to allow deep exploration of the each of the data types
individually. They then built a Kibana 4 dashboard on top of all of this to allow CAB staff do the data exploration themselves. The project goal is to
enable CAB staff to surface emergent trends and see the connections between disparate data sets so that CAB can provide tailored counselling
and to lobby government on new issues such as payday lending.
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Our services

Helped 2
million people

Dealt with 1.2
million calls

Adviceguide

16 million
people visits

318 member bureaux in England and Wales (F2F
phone, web-chat, email/letter)

2,500+ regular community locations

1,000+ ad-hoc locations

Consumer advice service (phone, email/letter)
in England, Wales and Scotland

Our website ‘Adviceguide’ providing extensive
self-help information on a wide range of
topics.

L LT




The data we have - Bureau

ful comparions

Citizen Advice: Advice Issue Code Statistics Q2 2014-15

Q3 2012-13 to Q1 2013-14 figures have been restated due to changes in gateway recordin
to allow meanin

|Adjusted Adjusted Adju:
| 201213 201213 201213 201213

AIC1_ AIC2 Q1 Q2 Q3 Q4
02 Income Support NO Gateway 6.994 7.349 2828 2223
BEN 02 Income Support A Eligibility, entitlement, calc 6.312 5,940 6.943 7179 £
BEN 02 Income Support B Poor administration 658 640 826 831
BEN 02 Income Support D Changes of circumstances 1.217 1,180 1,312 1,331
BEN 02 income Support DA Ciil penalties 0 0 0 0
BEN 02 Income Support DB Challenging a decision (not appeals) 0 0 0 0
BEN 02 Income Suppert E Appeals 1,982 1,732 2,002 2,236
BEN 02 Income Suppert F Backdating - - 278 295 365 347
BEN 02 Income Support G Housing costs{home owners) 736 712 603 573 485 472 526 523
BEN 02 Income Support K Sanctions and hardship loans/payments 110 104 72 84 54 49 103 87,
BEN 02 Income Support L Alleged fraud. error and disputes (not appeals) 462 522 467 510 384 325 376 364
BEN 02 Income Support M Work-focused intenviews 46 36 29 30 20 21 36 26
BEN 02 Income Support MA The Work Programme 0 0 0 0 0 0 1 0
BEN 02 Income Support S Co-habitation 199 222 199 226 189 203 171 233
BEN 02 Income Support T Direct deductions rules 177 132 152 144 116 109 108 132
BEN 02 Income Support X Premium 0 0 0 0 0 0 0 0
BEN 02 Income Support Y Making and managing a claim 1.352 1.534 1.397 1.419 1,256 1.374 1482 1.595
BEN 02 Income Support Z Other 1.103 1.301 1.179 1.183 975 957 1.134 1.142
BEN 02 Income Support total 22,595 24,036 22537 24,440] 20,920 20,646 18,215 18,300 1!
BEN 03 Pension Credit NO Gateway 4,541 4778 4 487 6,558 4.690 5128 2108 1.864
BEN 03 Pension Credit A Eligibility entitlement calc 8.243 8.295 7,630 8.891 7153 7.107 8.080 9,137 i




The data we have - Bureau

Benefits & Tax Credts

Debt

Housing

Employment

Consumer Goods & Services
Relationships & Family

Legal

Cther

Financial Products & Services
Health & Community Care
Tax

Immigration, Asylum & Nationality

Education

Discrimimation | 0%

I I I I
0% 5% 10% 15% 20% 25% 3% 35%



The data we have - Bureau

Gender

r T ™

0% 25% 50% 75% 100%

T 1

mFemale Male

Age

-

1

0% 50% 100%

m17-24 wm25-34 m35-49 w50-64
65-74 75-84 85+

Ethnicity

Population -
Clients -

r T T T T T T

0% 15% 30% 45% 60% 75% S0%
= All Black and Minority Ethnic (excludes Irish)

Non BAME

Disability and/or long term
health

Population -

r T 1

0% 50% 100%
= All disabled and/or with long term health problems
Not Disabled and no LTH problems




The data we have - Bureau
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The data we have - Bureau

Citizens Advice Constituency Dashboard 2014 - Worcester
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The data we h

NCE ol B 1241
Michelle, Tiler

When I do get work I pay one of the
local mothers £25 a day to look
after him coz the nursery is mostly
fully booked.

Its a tad cheaper than the nursery
and im lucky that I found someone
I can trust to take him and my dog.
Also hubby gets sent away with the
army so I can't always rely on him
being round to help

And I have no local family which
could help, so mostly im on my own

e A Wk

Pension saving: It's all greek to me at the
minute
Martin writes.

ave - Befs

Good and bad to being self-employed...overall
Ruth, Martin's partner, writes

As the pantner of a seltemployed person, | sometimes feel like we
have (t really good, but 3lso pretty tough too. It's great that Martin can
be so flexdle, and we can plan our diaries logether 5o that he has
the children when | need to work late, and so on. | think we now take
this far granted, and | know |'d find it very dificuft If we had to stant
getting appraval from someone before we booked a holiday or
planned a family day out

Atthe same time, though, | think there are a lot of pressures and
stresses sftached to being selt-employed. For exampie, 5! the
moment Marin's not that busy and there's an inevitable worry at the
back of his and rmy mind about what if that carries on, and what it
right mean for us In the longer temn. Also, with no pasd sick leave,
paterndly pay elc, there's 3 temptation to work really hard, and
endiessly. Martin did 8 job when our $on was just four days old - he
didn't really have a choice as it needed doing and he did not want to
lose a valued customer. But then you hear of announcemaents like
Mikiband's plans to extend patemity leave to four weeks, Four weeks
off for us would have been 3 dream, and completely unrealistic. So,
good and bad to being sel-employed. . overall

Tapget P e 1y icr Sy

. Dan Company Director
(o eyl

last seen yesterday at 12:14

I don't currently do anv saving in

My pension plans will be state pension

Karen, & craft worker, wiiles

My pension pians will $adly be state pension (f it still exists) through
my national Insurance stamp and 2 very small ex employment
pensions, Not really making enough o put money aside for ry
retirement and with the way retirement ages are going il lkely be
dead before | can access my state pension

Absolutely 'm worse off selfemployed as being an empl | would
have a company contribution to a private pension likely

There is my credi union savings but they generally get used In an
emergancy and not as a long term view to my pension

Taged Mot b

Kevin Painter / Decorator

terday at 1

Hi Tom, I have managed to save 4
grand over two years for a deposit..
with the help of living at home but

its been in dribs and drabs due to
instability of pay. I cannot ever
imagine saving for retirement or
retiring.. I probably will end up like
my dad and work till I drop!



The data we have - Adviceguide

Auditnce Overview lan 23, 2015 - Feb 22 2018
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The data we have - Adviceguide

Adviceguide continues to show a dramatic
increase in use. Visitors are up 27% and visits
are up 35%.

1 2 3 4 5 & 7 8

L 1 L 1 L 1
9 10 11 12 13 14

mYisits W Visitors

Overall page views have increased by 37%.
Consumer has increased by 52%

3,079,953
Cansumer
1,985,759
Benefits
Work
Bab 1,163,430
1,158|009
Relationships
. BF3 AN
Housing
520, 7R
Lo
T T T T T T T 1
a 500 1.000 1.500 2,000 2,500 3,000 3,500
Bz 2013/14  WQ2 2014/15



Special 75th anniversary edition

Barometer

Citizens Advice first
opened its doors
offering people face

to face advice on 4
September 1939, days
after the Second World
War broke out. Three
quarters of a century

Citizens Adviceguide
Advice

Bureaux

Consumer
service

later we're celebrating Helped 2 Dealt with 1.2 16 million
75 years of providing  million people million calls people
free and impartial Top issue: Top issue: Top issue:
advica which is naw Employment  Second hand Basic rights
available in person, and support cars at work
over the phone and I P
online. oW

201314 201314 01314

Top issues by age reported to CAB (apri - tune 2014)

1
Working child and tax credit Mousing benefit Employment and soppart
30s (A 7351
5175
Employment and wpport aflowance Housing benefit Working and child tax
40s LE 8,062 7.3%0
Empl and allowance Mousing benefit Working and child
[T 15.054
ion credit rrp—— T —
60s E5A port allowan
S
ndance

Council tax
reduction
130¢

Attendance allowance 2,053
80s Pension credit 986
Home fuel 562

Top five issues by gender

Female and
: Employment
- Housing benefit . axpport allowance
- Employnmn. and - Housing benefit
|| Working and Jobseeker's
child tax credit alowance
. wauncil taxana.als . :ﬂﬂ’n:dfm
Dwucei ’ , Separation, Coundl tax arears
Adviceguide clock: top searches which bring
people to our self help website over 24 hours
Small
Small Buying o claims  Bajfiff charge
claims a house ;,"; 9 court for visits
court
Disability

it

Discrimin-
ation
Stopping

Benefits
Y o ¥ for 60
nuisance AV
r ol
calls year olds
Employment
Small
j::::i claims
Dismissal court
court Ay
Maternity on sick
leave leave

As many people now access Adviceguide
on their mobile or tablet

Mobile

Tablet

4 allowance

not made
Small
claims
court

T

A

F)

Debt relief
order

Small

Employment daims

law court
People need Citizens Advice as

much now as they ever have done
over the past 75 years. Our staff
and 21,000 volunteers are working
tirelessly to make sure everyone
can get advice when they need
itand in a way that suits them.
We're proud of our history, but
are not complacent about what
new problems people will face.

Citizens Advice has been offering
the free and impartial advice
people need for 75 years, and
we're ready to keep doing this for
the next 75 years and beyond.



Special 75th anniversary edition

Barometer

Citizens Advice first
opened its doors
offering people face
to face advice on 4
September 1939, days
after the Second World
War broke out. Three
quarters of a century

Citizens

Consumer

Advice 2
service

Bureaux

later we're celebrating Helped 2 Dealt with 1.2
75 years of providing million people million calls
free and impartial Top issue: Top issue:
advice which is now Employment Second hand
available in person,

and support cars
over the phone and I
online. allowance

2013/14 201314

Top issues by age reported to CAB (april - june 2014)

Adviceguide

16 million
people

Top issue:
Basic rights
at work

BUREAU ISSUE
STATS

'

\_

BUREAU ISSUE &
PROFILE STATS

J

Adviceguide clock: top searches which bring
people to our self help website over 24 hours

Small Buying

Small

Discri
atg

... ADVICEGUIDE

calls|

STATS
-

claims Bailiff charge

J

As many people now access Adviceguide

on their mobile or tablet

100%
90 %
80%
70%
60%
50%
40% e

30% 2 Mobile

20% s g

10% Tablet
0%

People need Citizens Advice as
much now as they ever have done
over the past 75 years. Our staff
and 21,000 volunteers are working
tirelessly to make sure everyone
can get advice when they need

it and in a way that suits them.
We're proud of our history, but
are not complacent about what
new problems people will face.

Citizens Advice has been offering
the free and impartial advice
people need for 75 years, and
we're ready to keep doing this for
the next 75 years and beyond.



HOW TO RUN A CHARITY
like Citizens Achvice [BMIS/CABHNK)

HELP ME RUN
MY BUREAU

X O

Beta  January

CITIZENS ADVICE STAFF AND INFD

b L3

HELP ADVISERS
GIVE ADVICE

CLIENTS
TAKE PART
NS USER NEEDS...
o ™ GET ADVICE AND PROBLEM SOLVE
Bata January 5 -
Alpha  November BETTER
REPORTING

GIVE
SOMETHING

BACK
Bifa IaEary Digital Alpha Project

alphablog celzensadvice org.uk



HOW TO RUN A CHARITY
like Citizens Achvice [BMIS/CABHNK)

HELP ME RUN
MY BUREAU

CITIZENS ADVICE STAFF AND INFO L"
X B
Beta  January HELP ADV'SERS
GIVE ADVICE

23 o
Beta January

TAKE PART
IN SOCIETY

® ]

Beta January



Data strategy

Using our evidence to effect change

Putting data in the hands of users



The problem

How do we:
1. enable users to ask guestions of the data
1. identify new emerging trends



Last year we saw a sudden spike in calls about slimeming pills

1,600
1,200
) | I I I I
ol |
Q! Q2 Q3 04 Q1 02:0 & :Q Q Q3
201 2013 2014

|dentifying spike and new issues - where are the next payday loans?



Emerging

Slimming Pills)

Slimming 87% of these cases This compares to Most of these cases

20007
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product/service
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With the internet as
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of case notes
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PP to discuss data corps project



What does DataKind do? UK

7

Mission: *
Charity that provides other charities and public
organisations with Data Science services using
a volunteer workforce

Activities: DataDives & projects



DataDive:
WEEKEND
WARRIOR

Data Ambassadors:
e Liaise with the Charity
e 6-8 Weeks to Understand,
Clean, and Prep Data
e |eadthe Teams at the DD

Volunteers:
e Weekend of Exploration
e Find the Most Valuable
Insights for the Charity in the
Time you have
e Share what you've done

LONG TERM
COMMITMENT

Scope the Charity’s Needs
Understand their Data and
Technology Ecosystem
Develop Realistic Project
Goals and Organisation
Motivate your Team

Pick a project you can commit
to - Excitement is key!

Share and Communicate



wvsg Citizens Advice
ureau the charity for your community -
DataDive 1 - i hormwed~
The Original CAB Brief: £150..no

e Find The Next “Payday Loans” I owe £|0

o Develop an Issues Early
Warning System

e Give Them More Visibility on their
Data
o Closer to Real-Time
o Integrate their Data Sets




The DataDive Experient‘Day 14
| can solve all the problems

of the world with my
AWESOME DATA SCIENTIST POWERS!

¥



The DataDive Experience Day 2:

Why are all these null values here?!?!




DataDive 1: What do we do with all
this delicious data?

e Bureau Visits (Visitors and their Issues)

e Evidence Forms
®

What is the central theme across the organisation?
Issue Codes!



Bureau
VisIts

Timestamp
Issue Code
Bureau ID
Client ID

~2M visits/yr
~6M issues/yr

Trends & Issues

Exploration

Evidence
Forms

Timestamp

Issue Code
Bureau ID

Client ID

6 Text Fields

~40 Demographic
Fields

~ 50K Forms/yr

Topic Analysis & Issues
Exploration

Google
Analytics

Timestamp

NO ISSUE CODE!
Sessions

Users

New Users

~ 16M Unique Users

Issue Code Labelling &
Data Pipelining



Elasticsearch At DataDive 1:
Evidence Form Exploration

Easy to get Data into ES
Roll your own CSV import script or... https://github.com/playnetwork/esimport
python -m esimport -s myserver:9200 -f /path/to/import/data.file -i myindex -t
mytype
Easy to Explore Data via the RESTful API
curl -XGET 'nttp://localhost:9200/ebefs/ _search' -d '{

"query" : {

"term" : { "Impact_of the issue" : "hnomeless" }

}

y



CAB DataCorps Project: How do we carry
forward the DataDive work into a deliverable?

Grand Ambition - build a prediction engine

Needed trends across all three data types

External data?

Evidence Forms - Better Topic Modelling

Bureau Visits - look for emerging issues

GA Data - issue code labelling and pipeline completion
User Interface



DataDive 2: CAB Shares Their Data
St Mungo’s Broadway

Northeast Child Poverty Action Committee

Elasticsearch is set up as the repository for
Evidence Forms



Elasticsearch and Kibana Save the Day
DataDive 2:

We were struggling to get good predictions because of
a lack of contextual data

Trend analysis was difficult because of changes in data
collection

We already had all the evidence forms in Elasticsearch
for topic analysis

Team member lan Huston (Pivotal) started using
Kibana to explore the data



TOTAL EBEFS

Vow s | B Zoom O | @ S DEISE count pie Tw | (8350 ey
1500

100

- ||| IIlIIIIIII
..|lI|Il|I|I||| |

201390

Term

UK - Brtien
Poland

Otter Eurcps EU
Uthuania
Portugal

Lot

Otfwir Al

Mk

Coch Reputiic
Ere (Reputic of veland
Mazing ek

Otheat vk

0
II||I|‘I| ||||||||‘|||| XN305

0 ¢ 4+ x

0o o +

Vew v | B 2om Out ] @ * 8356 chergs in count per Tw | (38388 tal

BOO

g

X

X
*

o6 o 100 Hsa0r e o
EBEF TOPICS OVER TIME
| @ | @ hoverg (13637 @ borwits 23424) @ svose (422 B cobt HEOK)
500

o0

2664

(S0

130

a0 {4403

Q21511 L0t

o o1 o

court o Yw | (ATEST '

012 08-01 201500-01 20131001 2013:11-01 201312
0O 0 %+ x GENDER 0 0 4+ x HOUSEHOLD
Action ® Fonwn (222000 @ Mas (XM @ Ursnown 227 Cther vithams (Y1) 1800¢)
25000
Qe
Qe Non 10000
Qe 15000
Qe
10000
Qe
Qe 2000
0
Qe ® Grgm Ferson
ao =
@ 5ok Puson
ae °
Qe ® Coge
®  Other A0
Qo © e Mrsin
°
L
-

0 ° 4 x

W v | 2 200m Out ] @ houaing (13607) - court per Tw | (13837
L)
5

o 301401

ul"l"ll'""""I"I“
oy ;

2014-02-0

0e

131001 2014.01.00

a0

0O 0o 4+ x

01a.0Mm

0 0 % x

Win Depenchord Chilirw

Couphe Wir l\qm.»munm

ety

Wth Non -Dvienderd T

o Wi N Dieponont Chiciwn

ppncient Crakiven

14000

11420

Al
a1




Focus Becomes the Dashboard

Final data clean up and normalisation

e Put everything into Elasticsearch

e Normalise issues codes across all 3 data
types

e Other Minor field normalisation

e Enrich geo data for bureau visits and
evidence forms

e Evidence Forms - full topic modelling



AC 1 breakdown by dataset
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AIC 1 Codes vs Topics
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The Future

Prediction Engine: needs contextual data!
e News Media
e Parliament Activity
e Office of National Statistics
e Other Charities

Implementation and Scale Out

e Integrating with CAB systems
e Production Testing

User Interface

e Lock Down the Dashboard
e Personal Sandboxes
e Custom Viz Widgets



Project Credits Funding
Datakind:
e Emma Prest - General Manager NeStao

e Duncan Ross - Founder UK Branch
Data Ambassadors: Advice and Support:

e |ago Martinez

e Arturo Sanchez Correa

e Peter Passaro

(Alan Hardy & Livia Froelicher)

Volunteers:
e Henry Simms
e Bily \);Vong Elasticsearch and General Data Hosting:

: :ﬁqr?n;ﬁﬁgnazardis DATA N AU T S

CAB Support:
e Laura Bunt Google Analytics Pipelining:
e Pete Watson

e lan Ansell 'I

About 30 additional volunteers who contributed at various stages!
DataShaka



The problem [SOLVED]
we can:
1-enable-users-to-ask-guestions-of the-data
i dentif . I



New insights already discovered

Adviceguide Consumer section hiding key
details - Just how big an issue fuel and utilities
are

Bi polar keeping cropping up in Befs around
Debt



So much more than a dashboard

New analysis techniques learnt & new
technologies introduced
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Excitement about data

Kibana dashboard showcased and loved

Could be replacing core systems, watch this
space

How about delivering data to bureaux



Citizens Advice is In love with data

display-screen.cab-alpha.org.uk
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