AA ACtu -a ries
Institute




A

Actuaries
Institute

Big Data, Data Analytics
and Actuaries

Adam Driussi, Quantium

m}i‘ U521
L. = SRS w
e m]MPl[X (RATEN IHT[RN[T E,, T = “cunnmm[ss
ANM.Y"ES NN Smg & NEEDED Tour == LARGE
MANAGEMENT e 5 g = M=
> £ S IeLeE - = SITVARE E‘ .

Uﬂ]l\ o,
ummsg e
ﬁ

i
SEARCH

PLRAU[[ - S

Lt TR N

RECORDS




Companies are collecting data like never
before
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Leading to massive volumes of data for analysis

Volume

Petabytes |- - -~~~ < << G 00 g[ e

2.5 PB - NEW DATA SC N 1 PB /sec

Walmart database othmemren

of transaction datal 25 PB /day : I

ser click stream |

LG P —— | _ |

~2TB — Starbucks WEB Dl , Sentiment '

loyalty programme — . User generated content |

customer data Offer history | Social interactions & feeds

Gigabytesfp=7" 777" 7" 7" 7o oot oo m s m s . AJB testing . Spatial & GPS coordinates

500MB - 1 year weekly CRM . ' Dynamic pricing External demographics

sales by product for a Segmentation ! ' Business data feeds '

category at a retailer , Affiliate networks : :

ategory at a retalle T~ Offer details . _ . HD Video, Audio, Images ,

Megabytes 7™ =0 E‘ |_:é|_3_ ST ': : Search marketing ; Speech to text :

I Purchase detail . Customertouches . gehavioural targeting ' Product / service logs

15MB - HR database Purchase record E Support contacts ' Dynamic funnels . SMS / MMS :

of a global bank / Payment record

Source: Teradata, A Comprehensive List of Big Data Statistics, Wikibon, http://wikibon.org/blog/big-data-statistics/
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... however data alone doesn’t deliver value

The Analytics Value Chain

Automatically prescribe
and take action

Prescriptive analytics
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Analytics

(big insights, high value) Set of potential

Predictive analytics :
future scenarios

Evaluation of what

Reporting Descriptive analytics :
P Y happened in the past

Indexed, organised
and optimised data

Processing Data preparation
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Big Data = Big Business

Big Data Market Forecast by Component

2011 2012 2013 2014 2015 2016 2017

m Professional Services Revenue  mStorage Revenue  m Other Revenue
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Leading to huge numbers of analytical job
opportunities

Some commentators have described big data as “one of the
most hyper-growth niches of employment in a century”

In 2011, McKinsey estimated that the US alone faces a shortage
of up to:
— 190,000 people with deep analytical skills

— 1.5 millon managers and analysts to analyse data and make decisions
based on their findings

Some sources predict that big data will create 1.9 million new
jobs by 2015 in the U.S. alone

Increasingly the business community is dubbing experts in

making sense of big data as ‘Data Scientists’




“Data Scientist : Sexiest Job of the 21st Century”

Busmess =
Re\"ew “Think of big data as

GETT\N an epic wave
starting to crest.

TA

If you want to cafch
it, you need people
who can surf”



Skill Set of a “Data Scientist” — sound familiar?

Make discoveries while swimming in data

Have an intense curiosity to go beneath the surface of a problem, find
the questions at heart, and distill them into a very clear set of
hypotheses that can be tested

Able to bring structure to large quantities of formless data and make
analysis possible

Can join together rich data sources, clean the data, and confidently
work with incomplete data

Creative in displaying information visually and in making the patterns
they find clear and compelling

Advise executives and product managers on the implications of the
data for products, processes and decisions

9



600,000 current ‘big data’ related job
opportunities in the US alone

e 63% increase on 2012

Big Data Jobs Index
50,000 100,000 150,000 200,000 250,000 300,000

ro

79,176

B Analytics Jobs m Big Data Jobs m Business Intelligence Jobs  Data Science Jobs B Software Development.Jobs
m Statistics Jobs

Source: icrunchdata, July 2013
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Opportunity or threat for the actuarial profession?

 Huge potential growth area - How do we continue to attract
the best analytical talente

« Emerging profession of ‘data
scientists’ looking for a home « Current actuarial syllabus s
outdated

« QOpportunity to take leadership
role « Education focus is very narrow

Three key areas need to be addressed for the actuarial profession

to take the lead in providing the data scientists of ftomorrow:
education, advocacy and marketing.

12



Data analytics case examples

Banking — NAB

Retail - Woolworths

Media — FOXTEL

Industrial Gases - Linde & BOC Gases

Sport — Canterbury Bulldogs NRL
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Case Example: Banking

Bank data reveals rich information about customer behaviour & preferences

High value entertainment Prefers premium
Shops online customer brands

Transaction details
Date Date of Card

processed transaction No  Details Amount A$ .
Low price o Transaction details Overseas traveller

sensitivity i proesed Transacton details Canada, USA, Tahifi

12/02/13  11/02/13 Date Date of Card
13/02/13 10213 processed transaction No  Details Amount AS
Wioz/3  1MOY13

o 12/02/13 11/02/13 07/02/13 V0118  APPLE ITUNES STORE SYDNEY 3.88
Ao/ 12/02/13 11/02/13 10/02/13 Vo118  THOMAS GROCER 1445 CROWS NEST 4020
bt 13/02/13 11/02/13 07/02/13 Vo118 RTAETOLL PH 131865 PARRAMATTA 160.00
29019 12/02/13 10/02/13 Vo118 HOYTS ONLINE TICKETING MERRYLANDS 1600

woaysy WS 2/02/ /02/ B QUAYTHERAPY SYDNE o 1 1
5 18/02/13 12/02/13 12/02/13 Vo11i UAYTHERAPY SYDNEY 5.00 Sk Th -I-

( : nn b ff B s 13/02/13 11/02/13 V0118 EVERYDAY HERO DONATION SPRING HILL 200,00 1 n e n U S I G S
| n e O U B/ 18/02/13 18/02/13 16/02/13 Vo118 WOOLWORTHS 1157 NEUTRAL BAY 6.69

o I 18/02/13 17/02/13 V0118 HARRIS FARM MARKETS CAMMERAY 1497
it it 18/02/13 15/02/13 V0118 PAYPAL *PNP SANTA 4029357733 GC 1398
i T 18/02/13 15/02/13 Vo118 NAS INTNLTRAN FEE - (SC) 032
19/02/13 18/02/13 18/02/13 17/02/13 Vo118 HARRIS FARM MARKETS CAMMERAY 1049
WY e | TS 16/02/13 V0118 COLESEXPR CAMMERAY NSW 89.43
20/02/13 SRS 18/02/13 17/02/13 Vo118 Pattison’s Cammeray Cammeray 6800
29 18/02/13 15/02/13 Vo118 STARLIGHT CHILDRENS FOUND ST LEONARDS 50,00 H
High value grocer
o aoloaps | o3 17/02/13 V0118 HUDSON MEATS CAMMERAY 21653 g g y
oy aofoajs3 | a0 17/02/13 Vo118 APPLE ITUNES STORE SYDNEY 2547
. gy oun | 1S/ 17/02/13 V0118 APPLE ITUNES STORE SYONEY 1699 C U STO m e r
A p p | e e n ‘I‘ h U SI O S‘I‘ oroys /02113 20/02/13 20/02/13 V0118 QUAYTHERAPY SYDNEY 65.00
ssjoas | 2000213 19/02/13 V0118 PAYPAL *ALEXANDRIAS 4029357733 5875
MRy T s | 1EVES 19/02/13 Vo118 RTAETOLL PH 131865 PARRAMATTA 16000
WY e | 2weans 21/02/13 V0118 DIRECT DEBIT PAYMENT 56.58CR
ARy B | A 23/02/13 V0118 WOOLWORTHS 1157 NEUTRAL BAY 6322
Wl gesy| s 26/02/13 Vo118 TICKETEK SYONEY 132058
WY v | 13RS 26/02/13 Vo118 VAPOR MEDIA DOCKLANDS 1995
bonbilt Eoeies 01/03/13 28/02/13 V0118 HOYTS ONLINE TICKETING MERRYLANDS 7000
W1y T s | oW 01/03/13 Vo118 PAYPAL *NRLSCTALK 4029357733 595
zzz:; 04/03/13 04/03/13 02/03/13 Vo118 BWS CAMMERAY 1452 CAMMERAY 30.00 .
ogfoy/iz | O403/13 03/03/13 V0118 NATIQUE PTY LTD CHATSWOOD 2800 O N | N e p O ke r p I o ye r
. . . 04/03/13 04/03/13 01/03/13 V0118  THE HOYTS CORPORATIO MOORE PARK 27.68
F O mil | y WiI 'I' h |<| d S ogfox/sz | 040313 04/03/13 V0118 HUDSON MEATS CAMMERAY 268
ogforss | 04/o¥13 28/02/13 V0118 APPLE ITUNES STORE SYDNEY 1098
04/03/13 03/03/13 Vo118 WESTFIELD S/C CHATSWOOD 1000
04/03/13 03/03/13 V0118 COLES EXPR CAMMERAY NSW 87.13
04/03/13 03/03/13 V0118 I8 HI FI CHATSWOOD 6691

Frequents Chatswood Westfield

and Chatswood Chase Luxury car owner Sports enthusiast
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Using the data to create consumer facing
tools such as UBank’s People Like U

PeopleLikeU

UBank

backed by Hcnab

PEOPLE LIKE U

A place to compare your spending
habits locally & across Australia

IOl erocEries

Brand Info
Populr Brands are te favourtes - where people ke
you make the most purchases.

Preferred Brands are hose that people like you tend to
De more fond of than Mot - even If you dow't shop
ere ail the time.

‘And Emerging Brands are those that people like you
are enjoying more and more - so they must be doing
something right!!

1.Woolworths

——s0ge—

somtraren 995

2.Coles

— 0Bt e—

Spend :e'f:laével 381

3.Harris Farm

Spend :m: 561

W,
"7, PERTH SPEND

4

HH

Sy

=

People Like You Spend

$779
Per Month

1.Forestway Fresh

———30Te—

swarver 9107

2.Deli Fresco

senarorven 531

3.Antico's Northbridge

—oose—

B == ¢58

PeopleLikeU

& ENTERTAINMENT

BPRGRROTAEE

People Like You Make

109

Purchases Per Year

1.Deli Fresco

——soge——

ssearavor 931

2.Purely Organic

SR

B 6121

3.Red Lea Chickens

B = 516

15

Average monthly spend on Entertainment

E

Music, DVDs, Books

18

People Like You Spead

Por Month

About this site

Frequently asked questions

Terms & Conditions

MONTHLY SPEND

=

SHARE MODE:

Gm —




Using the data to create PR material

NAB Online Retail Sales Index

Indepth report — April 2013

Chart 1: Growth in online sales vs. retail sales
(%, yoy)

: JV\/\A’\UM,A Vr

1l Jukan ol Ja laeas

== Qrfing ndes == ABS resall sales e, takeamay food)

Chart 2: Growth in online sales by retail
location (%, yoy)

.\
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Table 1. Key online retail statistics

Ontine 1935 2085 2004 182 118 234
Domest 1877 2008 2011 179 94 232
ntemationa P ,

e 2113 2325 2348 BB 178 237

st s sl st (v 5 ey cstmert e
Y 008 i s s ooy B ool e
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NAB Online Retail Sales Index
At a glance
Traditional vs online fnsa, Aol yoy) Domestic vs international (rsa, Ao yoy)
Growth in traditional Growth in online Growth in domestic Growth in international
retail sales (March) retail sales online retail sales online retai sales
Ny .\ 23% .\ 23% .\ 24%
6-/. Online purchases hit 513.56n or Domestic online retailers accounted 2%
6% of the size of traditional retailing for around 72" of total online sales 7

Share of spending by state
Share ef spend (%)
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‘Share of total online spend by sector
Share of spend (%)
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23 October 2012

Charitable Giving Index - July 2012

Econorric comrmentary, Featured

L By Rovert Delure

The first NAB Charitable Giving Index shows that charitable giving is growing, despite a softening domestic
aconomy, flat employment grawth and persistent consumer cautiousness.

NAB and data analytics firm Quantium reviewed donations made by credit card, BPAY and EFTPOS to
develop the index and gain a picture on giving actoss the nation

Key findings:

« During the first seven months of 2012, the NAB Charitable Giving Index increased by 4.7% vy, exceeding
inflation and up slightly from 4.6% vy in the same petiod of 2011

.

Glving to Other chatities (16.1%) experienced the fastest growth in Januare-July 2012, followed by
Medical Research & Services (13.9%), Cancer (8.3%) and Health & Disability (8%). Humanitarian
Bemices (-2%) charities were the only categary to record lower donations

Hurmanitarian Services accounted for the lion's share of giving in the year to July with 32% of total
daonations. Animals & Environment and Cancer had the smallest share at 7% and 8% respectively.

Average annual donation size per donor increased 0.7% t0 $292 in the year to July 2012, Humanitarian
senices have the largest average donation size ($354), much higher than Medical Research & Services
($207) the second higgest tecipient. Average giving was lowast for Cancer (5115) and Haalth &
Disability ($118)

‘Share of spending by region
Share of sperd (%)

y o I R ——
.

Share of spending by age group
Share of spend (%)

s ma 3540 5564 5564 65+
[YECI™T 24.0% w1t 17t 8o

Brawsand k.
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Using the data to deliver value to
NAB’s business bank customers

. Online Business Assistant NAB com | Youtenotloggedin. > Supprt > Login > Sign Up

nab

Your business, Your customers, Your market, Your Bank

By giving big business tools to your small business, making important decisions just got a little bit easier

The chart below shows the breakdown of your Customers based on their customer behaviour segment

Online Business Assistant

. What is NAB Online Business Assistant?

nab

| NAB Online Business Assistant gives you the essential

Dashboard  Understand Your Business  Understand You

business. Using actual data from your business and its

customers, NAB Online Business Assistant gives you Mot Shors COmpio Cumputen . Sutet rante L

amazing insights on the way your customers interact

information you need to set up, manage and grow a small
‘ with you and your competition.
|

Your Local Area

= =1

Online Business Assistant

NAB T

nab

ansaction Banking Live Business
o bminies

Speak 0.3 live bank

Other NAB Tools LA

Spending by Day of Week — Days of Week

Moan

Customer Age

Customer Gender
I I L 2 S g gverred iy Ayl s TP sclames page 1w 1145 privacy pelicy

17



Case Example: Retail ol

the fresh food people

Your supermarket trolley provides rich insight into your profile and preferences

Prefers organic /ethical woolworths — Drives 4km to store, past
products RO .31 ol s 2 competitors

id ./
= P
PORTABEI MSH e
@ .98
9

2 £0.99 1.9 1d
DUCHY ORG BRD 1.5 S
ORG_CHICKEN g2 | o fe--
MOZZARELLA 0.65 ]
El 9

CoreE Bl L Switches between brands in

7 FINEST STREAKY 2.98 .89 <
Prefers mainstream brands LAghelE™ 53 @y .
THININGS TEA 091 los  L.89 I 'I' d 1' g
selected categories
TEABAGS 091 1,99 ..w/
BROC P.SPROUT. 1.68 0.91 %98
MAGAZINES 1.00 1.57 .74
CHCCOLATE * 1.48 0.91 .99
ORGANIC POTATO 1.19 1.68 .91
MINT 0.69 1.00 .57
BLK SDLESS GRA 1.48 .91
1.19 .68

0,350 kg @ £2.49/ kg 32
E 300G

: e Pt Regularly buys catalogue
Has a young family —_— !‘I*é L e featured promos

79 0.61 .59
* .39 .
$—m Weekend main shopper
M N TOMATOES 1.79 .61 7
Is promotionally sensitive ——a 2o s s @ :
SUE-TOTAL 51.52 .79 d_ k ‘I‘ p_ p
_____________________________________ mid-week top-ups
MULTIBUY SAVINGS .J?/
RYVITA CEREAL BARS BOGOF -1.89 1.52
FINEST PSB 2 FOR £2.50 =z ===
TWININGS T/BAGS 208 -0.42

Redeems promotional | B P .
. P e Regular, high value customer
C O U p o ns ;%AEE;U;E * S 0.63 35

£0.00 0.00 08
.04 .—/
TOTAL 52.04 .63
COUPON 6.00 [0.00
MASTERCARD 46.04 .04
""""""""""""""""""""""""""" .04
; " .00 00
28/09/07 16:58 2656 010 1120 5649 g 04
—————— .04
00

| 28709707 16:58 2693 UIU 11207 5649 .04

| 20709707 10700 Z0d9  UTU T1zu— 9649




The dangers of using big data inappropriately...
Target in the US

SATEQLYER OX
\muu;nsmm | ARTISANAL PUCRLE OF THE WORLD, TIPS FROM DOWNTON | [TSSPARTAN
DONEXT.RH J 1

DONT MK THE A NASNYS ViEW MASAGEXENT CREICE CONFRONTS

MARIRS. P TGRS

How your shopping habits reveal even the most personal information. By Charles Dubigg

o

19

“As Target's computers
crawled through the data, they
were able to identify about 25
products that, when analysed
together, allowed them to
assign each shopper a
‘pregnancy prediction’ score.

More important, they could
also estimate her due date 1o
within a small window, so
Target could send coupons
timed to very specific stages of
her pregnancy.”



Analytics can help inform a wide range of
business decisions within a retail environment

Product Ranging

Promotions

Supply Chain

Brand Loyalty /
Substitutes

Store Locations

Supplier/Media
Insights

Price Optimisation

Store Layout

Targeted Marketing




Example — Optimised Shelf Merchandising

Which stock keeping units How many bays should be

(SKUs) should we stock®e dedicated to soft drinkse
Should this vary for more

price sensitive stores?

PO

e -

AREERRERER

llsl;)&l&l:.)d:dglsl g

How much shelf space Which SKUs should be on

should each SKU receive? . which shelves?
Should Diet Coke be near

Coke or other diet drinks?



Data insights to execution...helping retailers
and suppliers target the right customers

Coy,
YOUR POINTS —— T
cowpemmion — B oFF
el b
O e (D =
EDR DIVISIONAL OFFER-.—;;“—"——&-;, Recaox |
y F== Coupons
—_—

Statement venooaoFFERT“aa‘*
|

Woolworths

App Sampling




Case Example: Media FOXTEL

FOXTEL analyses TV viewing data in order to offer highly targeted advertising

Pm—— |
*

=i =i == -»
b

Q Every second of every day, QWhen crossed with detailed QO Multiview delivers insights
set top box viewing & user demographic, income, consumer for sponsorships, interactive
interactions are being behavior & product usage data advertising and segments
captured in  Multiview's from the recruitment survey, beyond demographics
10,000 strong return path Multiview generates highly granular enabling advertisers fo
data panel. TV viewing data across a multitude connect to their core

of real consumer segments. audiences.
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Taking into account a wide range of factors for

each household

Size of household

Children Gender

Language spoken

- 4y,

DEMOGRAPHIC pogorca
& HOUSEHOLD

Grocery buyer Age

Occupation

Generation

Working status

Tier: Basic & Other, Sport Only, Sport
B Movie, or Platinum

Postcode
Home ownership type

Environmentally aware products

Movies Cooking Cricket
Action sports
Extreme sports
Horse racing
Gardening @
Rugby League
INTERESTS

Technology & gadgets
Maotorsport

Winte rt:
A Cycling

Health & fitness Home improvements

MULTIVIEWS s rencommenseamons ...

iPad, other tablet

Digital media player

Finance & investing

Mechanical restoration fans

Thrill seeker fans

Pop music fans ®
Live music fans
Surfing fans ®
Live sport fans VIEWERGRAPHICS

(EXAMPLES OF LIMITLESS OPTIONS)
Make-over fans

How-to fans

Transformative TV fans

Property power & real estate fans

Music
Download movies/TV shows
Basketball
FTA reception capability:
Rugby Union analogue, digital, HDTV
Athletics Cinema
frequency Social media
Ll P12M users

AFL MEDIA

DVD renting/purchasing
frequency P12M

Football (soccer)

Tennis

Exprass from the US fans

el sed with the below. This delivers rich insigh ferdnm:ing.phﬁwmn m‘“‘ﬂmﬁg . BnaciEnc
return-path-data are cros targets i ts mana
programming. in i':gtl‘tlnn ‘to madmising MCN'S iiidm'ﬂstgnpnunnl‘lles Blackberry Android
OMG TV fans Fashionistas iPhone ] DVD player
ies- Smartphone ‘ . Connected/smart TV
P ptes i fars Foodies- everyday meal fans

foxtelic. TECHNOLOGY

XBOX 380, other game console

Betting fans BTV PVR

HDTV DVD recorder
Wireless Network

Laptop Desktop

Store purchases from: luxury department, other department,
hardware, home entertainment/electrical store/furniture

Qantas Frequent Flyer Member

Interior design fans

Flybuys, Woclwerths Everyday Rewards,
Househeld income: other reward card
<530k to 5200k+
Car purchase N12M: <$30k to

570k+, new or used car
Fast food consumers

Buy property N2Y

INCOME & SPENDING

Online purchasing: Travel, movie/concert tickets,
books/DVDs/music, clothing & accessories,
groceries, sports & leisure equipment

Overseas or domestic
travel N1ZM

Main shop at Coles, Woolworths,
B Aldi, IGA, Franklins
Groceries <550 to $300+/wk

Entertainment <550 to 200+ wk

Purchase intent N12M: flatscreen TV, connected/Smart TV,
Foxtel iQ, PVR, Blu ray player, iPad/other tablet, upgrade
smartphone, upgrade internet
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In order to profile viewers of different shows

E! News Viewers

Reach: 1.6 million

E! News viewers are business decision
makers looking to purchase a car.

These viewers are also:

= 27% more likely to be looking to
purchase an iPad/other Tablet

27% more likely to be interested in
Finance & investing

25% more likely to Spend $300+ on
groceries pw

22% more likely to buy clothes
online

15% more likely to be interested in
Technology and gadgets
Source: Multiview National External, 01/12/2012 - 28/02/2013, 0200-

0200, S-S, Local, Total STV, Total People vs. El News
Viewers, Profile, Live & Int + 28 day Playback, 18/03/2013

25
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Case Example: Industrial Gases & BOC

Global pricing software solution developed based on optimisation principles

Levers

Cappingrules

Data

Segment differentiation

Customer Data pricing

central?
Price Data .

Benchmark Price
Models

Revenue

Cylinder

Volume Effect

Roll Back Impact

Current Pricing

List Prices

Customer Special Prices

Customer initiated pricing
roll back

Customer product
switching

26



BULLDOGS
r

Case Example: NRL — Canterbury Bulldogs \

« Time coded digital event capture data provided by NRL Stats
— 600 event types, 10,000 match events and 2000+ games

« Supplemented by additional data tracked internally from player
feedback, body language and GPS data

« 80 variables feed intfo a ‘Contribution B“llnnﬁsv

Value RGTing’ ngorﬁ'hm to track THECONTRIBUTIONVALUEDRATINGS@

(4 V6
N T BACKS
performance of each individual BER o o3 ionso J swsum 2 s sy
SamPerrett 80.8 30770 SlsaWaqa 375.26
|G er Josh Morris 804 392.62 Dane Nielsen L4 23762
p y Krisnan inu 80.6 363.20 Will Chambers L 374.21
Jonathan Wright 80.3 255.53 Justin O'Neill .5 21435

HALVES
Josh Reynolds 6 786 362.43 _GarethWiddop 2 30543

Kris Keating 26 713 27391 Cooper Cronk 725 794 436 79
STARTING PACK

26 512 38453 [ JesseBromwich 26 437 27626
MichaelEnnis 25 749 244.62 KB CameronSmith 26 778 473.60
ISamKasiano 23 418 294.07 |\l BryanNomie 24 383 242.08
13

Fﬂlnkah(hard 25 645 30220 QN SikaManu 18 481 246.59

673 352.88 Rrd RyanHoffman 26 74.8 399.95
423 26080

Todd Lowrie 2 537 29522

579 391.80 RyanHinchcliffe 26 50  273.80
214 168.37 j-] KevinProctor 22 485 250.15
26 252 13751 Jaiman Lowe % 29 23096

26 484 26518 RichardFa'acso 5 258 15516
5254.03 5295.80
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Analysis used to inform various decisions

 Improving individual and team performance
« Determining opposition strengths and weakness
« Ongoing recruitment
« Salary management
« Formulating game plans

* Predicting results

28



Questions?






