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Actuaries of the Fifth Kind@e

L OENCERRUTEE » 171 century: Life insurance,
First Kind Deterministic methods >

ARCEUCSILRULIN - Early 20" century: General
Second Kind iInsurance, Probabilistic methods

LUUENCEEVRUTEE - 1980s: Assets/derivatives, >
Third Kind Contingencies Stochastic processes
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Fourth Kind
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Data Science with Actuarial Applications :

“This course provides a comprehensive treatment of various techniques from statistics,
predictive analytics and machine learning that can be used to analyze data sefs relevant
for actuarial applications. Specific topics covered include: modelling principles and
practice, analysis and estimation of survival and multiple-state models, insurance pricing
using generalized linear models, classification and tree-based methods, and Monte Carlo

simulation of time series.”
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Course Proposal of Master of Mathematics in Actuarial Science, University of Waterloo
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Springer Texts in Statisties

Gareth James
Daniela Witten
Trevor Hastie
Robert Tibshirani

Data Science with Actuarial Applications :

» Module 1: E5U >4 » Module 4: Classification methods with Aplications in &

v [EFETIL, stz 2, v OR5+ womrE Coxttfl) \U— REFJL, FHIB5

EF)ILD)\UF—=3> A KEEE —

» Module 2: Survival and multiple state models » Module 5: Tree-based methods

v Kaplan Meier, Nelson Aalen v Regression trees, Classification trees, 5>45 AT #

SR _ L X
» Module 3: —f¥{LIEZESTIL (GLM) ZRWET S
142> » Module é: RERIFEFOE>FH)ILOS=a2L—>3>
v GLMOEZ LEBEREODT A>T v ARCH/GARCH¥EZ )L, Variance reduction

methods, 77— XSSV

Course Proposal of Master of Mathematics in Actuarial Science, University of Waterloo
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Data Science with Actuarial Applications :

> JOZTU b
v ZEFEZIRT I DHEBRITOU X OEIREM 8T
v EFEINZELEFEEDURXTERICAVIKIETETILDOEE Zi%5]
v REOKRMESTILIE. M LI EUERESILILN (U, o)
v S&P500ETSXA > 5w O RDHIRINEGEZEHF| A B] §E
v LtEIRHITBLR—bhZABREX

e ILN. GARCH. RSLN (L>—AXAYFHEIER) EFI)LE. TNSDbivariate®T )L %= 1E
B, REEUIRETILEZTD/INSA—ASIHIRELT K

Course Proposal of Master of Mathematics in Actuarial Science, University of Waterloo
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1997: Classic version 2008: Modern version DATA SCIENCE SKILLSET

» C.-F. Jeff Wu, then at University of <+ D. J. Patil, then at LinkedIn

Danger zone!

Michigan « Jeff Hammerbacher, then at
» Statistics = data science Facebook
» Statisticians = data scientists * The leads of Data and Analytics

used the term “data scientist” to
define their jobs

'.. Data Science

=N\

a

Traditional
Research

Machine
Learning

Math and Statistics
Knowledge

(LH88) EEERIR T A —S,42016 TWHAT IS DATA SCIENCE? |  (RARIBEK) KD
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Where Does the Time Go?

The amount of time spent on various tasks by surveyed nonmanagers
in data-science positions

Less than 1 hour aweek © 1to 3 hoursaday

Data Science Tools

1to 4 hours a week 4 or more hours a day
S— | B Wiachin Eartioc KDnuggets Analytics/Data Science
dataanalysis | Gleaning | 5 Statistics 2 2016 Software Poll, top 10 tools
12% 11% 7% 10% 0% 10% 20% 30% 40% 50% 60%
: 19% : 34% ; :
» N . R
32% ' | 4 | |
6% : 42% : Pvth
| 5 - vthon |
! e sar |
i ; 1 |
Creating | Presenting 5 Extract, Excel t
visualizations ' analysis | transform, load 3 1 - ‘
L 6%— L B RapidMiner |
S 5 | Hadoop |
v 23% E 20% 27% ; 20% | m 2016 |%share
i = i 43% spark I
: : 329 1 W 2015 %share
41% 5 47% : Tableau -
: ’ knive [
1 Correcting or removing faulty data 2 Creating computer models - |
Also known as ETL — moving information to a data warehouse scikit-learn r
Source: O'Reilly Media Inc. online survey of more than 600 datascience ]

professionals, conducted from November 2014 to July 2015 THE WALL STREET JOURNAL.

(LH88) EEERIR T A —S,42016 TWHAT IS DATA SCIENCE? |  (RARIBEK) KD
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Data scientists automated and unemployed by

20257 By KDnuggets

* Automatic Statistician
* Data Science machine
* DataRobot

* |IBW Watson Analytics
* Google Analytics

Degree of Automation

Predictive Analytics
Automation Frontier

N s Frontier

~

(LH88) EEERIR T A —S,42016 TWHAT IS DATA SCIENCE? |  (RARIBEK) KD
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RELATION B/W BIG DATA TEAM & OTHER TEAMS INNOVATION TEAM®@JAPAN LEADERSHIP
— |

Analytical Support Provision T ﬂ En##i% CFO CTO CDO o
« BEFIFIFI-SEEE

Analytical Knowledge Sharlng L | Chief Data Innovation Officer
Y Dato « BEAEFREST. LT ATIP-0E
I M Innovation Lob TR
Analytical .
Functions DATA INNOVATION] ~ ° Technical Support Control Manager
DEP.
w/ Open Al Lab _W +10yr: Al FE E5F Terashima Naohide o
* Academic R&D — . moaw T
T—AAIA—2380 HSEEER
PRICING ACTUARIAL Data Scientist ~ CRESTEVEEIEIE «  FOMREFIECTT—9TEMOT EEU-F
DER } DER Industry * Industry Biz «  EZFd. JoZribmirs B I TELE
N 7 J | s SHFETIN
Data Engineer [CRaDRECLEL J ei-?”_lf?'*r#':-r:-l'_l’“u. Eliﬁnﬁ_ﬂﬁt HER
from Insurance Biz [RLCNEE L + BRI, K¥RET
Data Engineer = T o
from Tech = Technology Biz thA R vasuaki Sakamoto
- —
SALES FINANCE 3 New Staff Chief Scientist, Open Al Lab
& OPERATION & CLAIMS Graduated from Intern +  Ex-Professor of Intelligence and Analytics In USA
MARKETING OTHERS 5 -10 Intern +  Founding member of big data initiatives
B:..rsfness UEE!‘.!F. ! ' ' ) ) ) okyo Univ/Titech/Waseda/Keio.. *  Ph.D. from the University of Texas at Austin

Accelerator

(H82) BRERIRT A —SL2016 [/ R=23>EF0F1T7U—] (SBHBR. RARBE) L0k ™
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1R EEFZIEIEDNAF [ Innovation University |

13

LWL “Innovation University” &34
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@ BUmE (KFELEIOTSLE)

@ WMER (HREWHR)
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Model & Result (Trend of calls: Actual vs. Model)

ARIMA(p,d,q) model

* AutoRegressive Integrated Moving Average model

P

q
y'(n) = Z a(k)y' (n - k) + Z Bk)e(n — k)
k=1 k=0

Series : y(0), (1), ..., ¥(n)
Difference series: y'(1),¥"(2), ..., y'(n)
y'(n) =ymn)—-yn-1)
Calculate difference series d times.
£(n — k) : white noises.
a(k): the parameters of the autoregressive part.

B(k) : the parameters of the moving average part.

(HH) BERR DA —SL2016 [ I R—>3>ET70F17

Trend of calls (Actual vs. Model )

5000
DO Forecast
- Model Forecast
—&—Actual
*®%1 " Forecast by DO & Model _ Model Only

Decrease calls due to Olympic

b Target of relative error: 10%

-I_..lnl 1. liil I-_Iil nn b lllll--l-llll- mi_ I|
)

829 9s 912 919

% OF DAYS WITH RELATIVE ERROR: WITHIN 10%

U—1 (FBEHEBR. IRKRIBK) KDk
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ETH (F1—UwEIRKT) OEDIHA :
» Risk Lab (1994-) : Z&(D-MATH) RDOAZT B
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» Risk Center (2005-) : ETHNDEE I D8FRIDEE (C K DIAFTHE
> ETHE OFEFEENI TCOHEIATFE (AXA, Credit Suisse, Swiss Re, ZURICH 7 &)

» Risk Day (1998-) : ETHCEB&EMEENZH> T 7L >R
> B ¥ (BO%E) OWESCOMBEER (H8) o
> MAIDBNIE (FAOANIZET STEN. 201698 16HDEETIZHI400 ADSINE
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> RIRIRRIREFROIEEER (Case Study)
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> CJERA(ChorTered Enterprise Risk Actuary) DK D7REHERD
BllEs ?

b TETERESNDEDTIEIRN?

> EFTHRETZIRD CTUOVLEESTHA ?

> ST —SIHBigTHIULFESHA ?

» Machine Learning(C B89 3 &% Al

>

DS Z20(CHEE L TLNIEE

S TCTLWNIZLE

i)

’r
:|5-
J

A ?

A< ?




Vet Yo A F- U fait
Bl DM EDST L
—



