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What is Analytics and Big Data?
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Understanding Analytics

&

Simulation & optimisation

Foresight

Understand the signals
generated across being
generated across your Predictive
ecosystem to shape the
future

Advanced data mining
Predictive modelling

Advanced forecasting

Insight

Use data from within the Segmentation insights
organisation to drive

changes here and now
Data trend and pattern analysis

. . Descriptive Slice and dice queries and drill-downs
Hindsight
Conduct “rear-view .
mirror’ assessments Management & KPI reporting

based on data

generated by operations
Enterprise data management

“Analytics” is a discipline which focuses on the conversion of data to information, and
information to actionable insight, to drive decisioning across the entire spectrum




Why Business Analytics?

Powerful trends are driving the adoption of a new approach to business analytics. An unforgiving
demand for performance, a wake-up call for better risk management in the face of tougher regulatory
enforcement, and exponentially increasing amounts of data to process, comprehend, and react to.

Profitability — The ability to compete profitably. Businesses are increasingly competing on
their ability to exploit the data they are holding and address the following;

* Revenue generation

+ Cost reductions

* Reduce exposures to risks

Rapid response to new and changing business signals: changes happen increasingly
quickly in today’'s markets and to prosper businesses need to be able to identify the earliest
signals, plan, and react immediately

Hidden insight: buried in the flood of data, businesses collect are the facts about what is
really happening - decision makers need the expertise and capability to uncover hidden
patterns that would otherwise go undetected

Data volumes & technology capacity: global data volumes continue to grow exponentially
— businesses have to be able to control, store and publish this data in numerous forms

Regulations: regulators are demanding deeper insight into risk, exposure, and public
responsiveness from financial, public and many other sectors requiring integrated data
across the enterprise
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Analytics defined @5

Business analytics is the practice of using data to drive business strategy and performance. It includes a
range of capabilities — from looking backward to evaluate what happened in the past, to forward-looking
approaches like scenario planning and predictive modeling. It spans the capabilities stack from data
management and business intelligence up through performance management and advanced analytics.

Advanced
Analytics

Applied
Analytics

Performance
management

Facts

What data can we leverage to
understand the business and Business intelligence
improve performance? 00— = = = === = = —

Business
Results

Hindsight

Data management Low

Actions Understanding

How do we look to the future and build
analytic insights directly into business
processes?

Whatis currently happening or
has happened related to our
business and why? What should

we do about it? Process

Technology

Strategy and governance




Value

%

. Evolution of Business Analytics .~ oiiens
e Optimization "' -"'./'
®
* Simulate and find best

sojution
= [zenerate structured
business cases

Predictive
Modellin

* Forecasting and predicting future

outcomes
* Modelling comelations and causalities

L Segmentatio

T o * Grouping and segmentation of customers, products,
Data etc.
analysis * Segment insight

@

* YVisualizing data & relationships
* Exploring pattemns [/ trends

Bl

* |ntegrated Performance reporting
= WPl & interactive dashboards

reporting
* Standardized, static reports {e.g. Monday morning Weekly Sales report)
.' * In-system reports (Open orders)

S
Analytical Comp |:E."I ity




Growth of Analytics and Big Data



Our Lives Through Data ...

9 4
Customer 4 Unstructured Social media
contact notes
1.8 zettabytes : 3,000 .
otos/minute ustomer
of data P / survey text Web crawling
- ’ 7 billion Scanned
294 billion 4 : : documents Webl
emails/da e F e mobile devices eblogs
- R Email Competitor
2,800 48 hours scans
‘tweets’/sec  video/min Internal . >  External
External (credit
Marketing and risk) agency
data Customer data
1 kilobyte 1,000 survey Telephone
1 megabyte 1,000,000 Customer "eSUls dirEEEy
’ contact logs : Socio-demographic data
1 gigabyte 1,000,000,000 Price
Name, Address | e ark
1 terabyte 1,000,000,000,000 details comparisons
1 petabyte 1,000,000,000,000,000 Transaction history b
1 exabyte 1,000,000,000,000,000,000
Structured

1 zettabyte

1,000,000,000,000,000,000,000
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Analytics Survey @5

Basically, analyrtics is about making good business
decisions. Just giving reports with numbers doesn’t
help. We must provide information in a way that
best suits our decision-makers.

Two areas where analytics drives ROI

B -

Income production Cost reduction

ANALYTICS IS KEY FACTOR IN DECISION-MAKING

Better decision-making
based on data

49%

Better enablement of

0,
key strategic initiatives L

Better relationships with

. 10%
customers and business partners ?

Better sense of our risk and better ability to 90
react to changes in the economic environment ’
Better financial performance 9%

of the organization

Better capability to respond to

0,
buying trends in the marketplace S

Identification and creation of new
product and service revenue streams

1%




Analytics Survey 5

“We're really not spending money on
data analytics. We're using it to find
better alternatives for making money.”

WHO OVERSEES ANALYTICS INITIATIVES?

CEO

CFO

CoO

Clo

CMO

Other C-suite executive
Business unit or division head

23%

Chief Analytics Officer or equivalent

No single executive 20%




Analytics Survey

9

LEADING BARRIERS TO ANALYTICS USE

There is no centralized approach to capturing
and analyzing data for our company’s use

Our company lacks proper technology and
infrastructure to capture the data

Leadership does not understand
or support the use of analytics

We lack the correct talent
to use our data

Our industry hasn't really employed
analytics in a significant way

Privacy issues

Other

23%

12%

10%

8%

3%

12%

32%

‘ MAJORITY OF ORGANIZATIONS LACK TECHNOLOGY TO SUPPORT ANALYTICS

Rudimentary, with only spreadsheets
and basic reporting tools

Basic reporting tools with limited predictive
analytics tools

Reporting and predictive tools widely
available

Reporting and predictive tools, plus
tools for analyzing unstructured data

Reporting and predictive tools, plus
tools for analyzing unstructured data,
with perscriptive triggers/alerts

49%




Analytics Survey

“It’s just a huge amount of data to deal with.
Data management is becoming a bigger
and bigger part of the puzzle, and a bigger

ger challenge for us to overcome.”

and big

DATA QUALITY CHALLENGES MAY IMPEDE ANALYTICS ADOPTION

Poor. Inferior quality and organization of data
that makes it difficult for substantial analysis. No
groups with strong data orientation.

Un-integrated. Data is usable but in functional
or process silos. Our senior executives do not
discuss data management.

Adequate. We have identified key data domains
and created central data repositories.

Good. Integrated, accurate, and common data
maintained in a central warehouse. Data is still
mainly an IT matter. We have little unigue data.

Excellent. We have a relentless search for new data
and metrics. A team separate from IT oversees
information, and data is viewed as a strategic asset.

-

31%

31%

21%

13%




Analytic Trends

When you're recruiting analytical people, be clear what

The ta|eﬂt Crunch your needs are. Just saying you need a data scientist is

that wasn t like advertising a slot for a smart person who's good
with numbers.

Data Science is an emerging and growing area

Growing demand for talent across all industries

Significant growth in availability of courses: 3™ level, MOOC etc

There are shortages of skilled people but...

Good data scientists take time to develop and rely on past experience

The effective embedding of analytics across Industries is evolving all the time



Analytic Trends

A picture is worth a

thousand numbers

Data visualisation is real, and valuable

Helps to give a better understanding to the data

Well used hypothesis generation method to understand patterns, trends and behaviours

However, there is a right way and a wrong way

The overuse of visualisation can get in the way of clarity -
« Making a complex story too simple or
« Making simple facts seem too complex



Analytic Trends

@O Machine learning
@ finds a big data niche

Not new — In theoretical existence since 1960’s and academic use since 1970/80’s

Assists in task automation & separating “signal from the noise”

Several success stories of application to real world business problems

Don’t exclude expert intervention - Bring back the Humans!!

“Garbage in — garbage out” holds for any modelling scenario

Overly complex estimators are badly understood and accepted in business - transparency



Analytic Trends

The rise of the
Chief Analytics (and

Big Data) Officer

Emerging as a new C-level position - sitting at the Exec table

Chief Analytics Officer (CAO), Big Data Officer (BDO), Chief Data Officer (CDO). . .

Helps support, sponsor and drive the analytics initiative

Other CXO level execs have vested interests — CIO, CFO, CMO...

Is there a measurable benefit to the organisation in creating this function — time will tell!



Data Scientists W/

Perception, Skills and shortage




Case Study — Business Intelligence

Creating valuable insight from multiple data sources

Business
Problem

Analytics

Insight

/Dynamic Dashboarding\ / Data Sources \
To allow quick and easy *  Welfare office locations
visualisation of (www.welfare.ie)
unemployment data: + Irish Census 2011 data

*  Nationwide (www.cso.ie):

Economic status of
citizens

By areas with and
without a welfare office

* By town or city Occupation of

And plotting of citizens

unemployment rates: Social class of

+  Against the level of citizens

education in a town Level of education of

«  Against the occupation citizens

N AN

Principal Economic Status (Population aged 15 years and over)

At Work
Student |GG
Retired I
Unemployed having Lost or Given Up Previous Job [N
Locking After Home/Family [N
Unable To Work due to Sickness or Disability [l
Looking For First Job Jj
Other |

QK

SO0K 1000K 1500K

/ Analysis \

*  Unemployment rates
around the welfare
office

*  Unemployment rates
for each town and
city

*  Unemployment
versus average
education level for
each town and city

*  Unemployment

versus occupation

Deloitte Analytics. Education & Occupatior

-~

Insight

Areas of high

unemployment with no
welfare office

Areas of low
unemployment with a
welfare office

Distribution of principal
economic status,
occupation, social class
and highest level of
education completed for
each town and city

/.
o

Unemployment v Average Education Level




What does analytics mean for the insurance sector?

What are the opportunities for actuaries in
analytics?
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Challenges Facing the Insurance Industry U5

- External Business Pressures

Slow Industry
Growth

Commoditised
Product

Offerings Insurers are
leveraging

Regulatory
Pressures

data to

compete
P Sl

Customer
Interaction

Pricing
Pressure

Increased
Marketing
Spending




Challenges Facing the Insurance Industry

- Internal Business Challenges

= Multiple versions of metrics regarding = A partial view of the “real” profitability
customers, policies, claims or state of the organization

= Multiple owners of data across the = [ncomplete information available for
enterprise decision making

= |_egacy or siloed systems that are not = Lack of consistent fact based decision
integrated making, due to incomplete information

Observed Trends

= Organisations are looking for ways to harness internal and external information
to gain a competitive edge to facilitate timely and fact based tactical and
strategic decisions — seeing data as a strategic asset

= Companies are shifting their operations from product-centric to customer-
focused business models requiring more sophisticated information
management and analytical capabilities



Barriers to Realising Data Benefits

- Many insurers fail to leverage the business value of data

Implementation Challenges At what stage is your

= |[nsurers maintain data in separate functional or Orgamsatlon s data Strategy?

product silos with multiple owners and no
overriding Master Data Management or
Enterprise Data Strategy.

Multiple versions of customer information and
disparate data sources need to converge to
create a coherent single view of the customer.

Implementing information management or
analytics capabilities without fully

understanding industry leading capabilities
often leads to failure. Complete

[l Currently under development

Currently a piecerneal approach

Implementing data and analytical investment
programmes without understanding what
business challenge you are attempting to be
solve.

[l There is no information strategy



Analytics impacts the entire insurance value chain

A
U

Shareholder Value

Premium Growth

Claims Cost
Management

Operational
Efficiencies

Price
optimisation

Loss Prediction
models

Customer
retention

Customer lifetime

value

Propensity score
Analysis

Litigation
management

Claim severity

maad  SEQMentation
models

Bl Fraud Detection

Models

Employee
analytics in
recruitment

Text mining
social media

Complaints
handling

Call centre
analytics

Risk analytics

Marketing / Sales



Implementing Analytics

Adopt in operational
5 processes

Implement pilots

4 and prototypes
Build data and analytical .
3 competencies .

Assess current .
2 capabilities

Strategic
guestions



Opportunities for Actuaries

Professionalism

Strateqic /
Business
Insight

Data Actuary

Modelling
/ Analysis




Examples of analytics applied to the insurance
sector



Retention Analytics
- Approach

Identify required
data to generate
insights

©

Combine data into
a single view of the
customer

Prioritise customers )
for inclusion in the
initiative based on

probability and
value

@ [ ] @
Create customer fﬂ! fﬂ! w

segments

Build propensity
model

N
Design benefit
based on customer
segment
requirements

N
Integrate customer
contact list into
campaign

\.

Calculate customer
value metric

management tools

J




Fraud Detection

Companies are increasingly turning to data analysis and predictive
analytics for fraud mitigation

Data analytical technigues can be utilised to help detect fraud at
both point of sale and point of claim (including suppliers)

Technigues can aid identification of known fraudsters at point of
application

|dentification of applications whose features in combination are
iIndicative of higher fraud likelihood i.e. a relative probabilistic finding

Given a claim has happened, what is the probability that it is
fraudulent?



Fraud Detection
- Establishing analytics capability

Data preparation - building a suitable database for modelling

Applying data analytical and modelling techniques to establish
statistically verifiable fraud signals and fraud scoring engines -
requires access to skilled modelling competencies

Apply developed models in operational processes — for example
establishing referral rules in underwriting and claims processes

Establish measures to monitor effectiveness
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Telematics *
Data and Data e
Collection !
>
. Analytics and
How do | capture data? How much data do | Predictive
A \ [ J Modeling

How do | use this data to
drive credible risk selection and pricing?

Do | want to use telematics data
for more than pricing?

What can | offer my policyholders to

° L increase engagement and loyalty? ) e

Customer < Leveraging

Engagement the Data




Process Mining U

What is process mining?

The discovery of process models
based on available event log data

( Missing documents requested ]
4

What do you need for
process mining?

» |ID track to track the process
* The Activity

» Atime stamp to order and
analyse performance



Process mining — A demonstration

Core Idea:

Use data to
automatically discover

and deeply analyze a
Business Process




Sentiment Analysis

What is sentiment analysis?

Measuring a persons attitude
towards a brand or product.

How does it work?

Through a set of methods, sentiment
analysis classifies the polarity
(positive or negative) of comments
or statements which determine
whether sentiment around a topic is
positive negative or neutral.




Sentiment Analysis — An Example U

Tweet Volume

Average Sentiment per day B sentiment

U

0.75

0.5

0.25

Average Sentiment

A2 ;20 ;2\

22 23 25 26

21 .25 .29 .30 3\ o\ _02 % . 05
S Rr R Rt al el alalalatuintudate” K.
Highcharts.com A P~ Terms of Use
Count Sentiment

Top Tweets Keywords Wordle
Tweet D Term Frequen D nack @rpireland 10MOOW e Ko inciodble
e Count | B g ite
tickets 7922 o e et Iw'i‘n"’r‘;gl‘,”ff:k..em o
RT @Heineken_|E: It's your second chance to win a pair of tickets to the 1260 win 7352 Wwﬁﬁn sold pawi’:’:ﬂd-ay;;
SOLD OUT Electric Picnic with #HKNLiveProject. Follow and RT for a... p—— 5338 ¢ httptcochance? > i3
s \J - £ % H s o.::
RT @Heineken_|E: It's your last chance to dance. We have a final pair of §§ t t -
: ale = : % 1173 chance 4148 % Can IC e e WS,_, e
tickets for Electric Picnic. RT &amp; follow for a chance to win them!... % Qticket? ance @) 2+
. o . paiir 3948 §ﬁ5'896W| Sinare= 57
RT @Heineken_|E: Want a pair of tickets to the SOLD OUT Electric ic wgeken dl irgland. < Q5.
Picnic? RT to be in with a chance to win. Winner announced on Monday! 760 sold 3774 3 gm h@?n%'ec'ffcgegd ?,,,9) e
gLl : suscleond 2472 im:ﬂ:éf" ROy amamien "“;w:%" H




Visualisation

Dashboards

Submissions
‘Quotes Opened
‘Quotes Accepted
Avg. Quote Price
Quote Rate

Strike Rate

Submissions

January

Submissions vs Strike Rate

March

Conversion Rate

Phone
2013

644

460

236
€529
T14%

51.3%

May  Juy September
Month of Date [2013]

2012

587

419

215

€331

T14%

51.3%

60.0%

40.0%

200%

0.0%

Strike Rate

Home and Motor Sales Scorecard

% Change - PY

Phone

9.8%

9.8%

9.8%

-0.5%

0.0%

0.0%

Decline Reasons

100

50

Location

Phone

Motoring
Convictions

Previous
Claim History

Quotes Opened by Channel

Phone

Phone

Quotes Opened by County

Map Cluster Legend
Cluster 1

I Cuuster 2

Cluster 3
Cluster 4
Cluster 5

Geospatial analysis

Ballymena Larne
a !

Newtownabbey: Bangor
 Belfast!

7% amty
QSht

X '{.T\b;""% u!ﬁ’*
PR NS

s aRa
SR

(+) E Haverford
Little Skellig



Tools used in Data Analytics



Example of Tools used

Open Source

Y, @ python

Commercial

$
JavaScript
HTML

talend’

SaS.  eerieen




Questions



