LL ] 2L L
V4 — — —
ST

o 4L > L ,,—»,
. Ej Eﬂ?

SUET R

(FHFPE RT)




WHAT IS STATISTICS?

WE MUDPLE THROUGH LIFE MAKING CHOIZES
BASED ON INCOMPLETE INFORMATION...

If

SHOULPD I HAVE THE sOoUP?
Z7 OUT OF THE 36 TIMES
I'VE HAD IT, IT WAS PRETTY
GOOPD... BUT 15 MONPAY THE

REGULAR CHEF'S NIGHT
OFF?7 AND WHAT IF ALL THE

AIR MOLECULES IN THE
ROOM SUPPENLY FLY UP TO
THE CEILING?

SHOULD I UAVE THE sOUP?
EVERYTHING ELSE 15 SO
EXPENSIVE, AND I DON'T

KNOW WHO’S PAYING... ARE

STATISTICIANS STINGY 7 1I'VE
NEVER GONE OUT WITH
ONE BEFORE... THOUGH 1

ONCZE KNEW A VERY

GENEROUS ACCOUNTANT...
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GO0PD CHOICE! TM 95%
CONFIDENT THAT TONIGHT S
50UP HAS PROBABILITY

BETWEEN 73% AND 77% OF
BEING REALLY PELIcIOUS!




FoR & 7(Data Scientist)

B3t F 2 3 4L 5 (Data Science)rd 7

%+ Amstat News 7~ % ' The Identity of

Statistics in Data Science |
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https://techcrunch.com/2017/06/27/facebook-2-billion-users/



https://www.applemint.tech/en/blog/2024_taiwan_sns/



https://socialgenie.s3.ap-northeast-1.amazonaws.com/wp-content/uploads/2023/09/most-used-social-media-platforms-taiwan. jpg
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https://www.shopify.com/zh/blog/most-popular-social-media-platforms
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Time spent on social media daily,' % of respondents (n = 41,960) https://sproutsocial.com/insights/new-social-media-demographics/
B >2hours M 1-2hours M 10 minutes—1hour W <10 minutes Don’t use social media
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https://www.business2community.com/social-media-articles/bridging-social-media-marketing-generation-gap-01339396



Age gaps in Snapchat, Instagram use are particularly
wide, less so for Facebook

% of U.S. adults in each age group who say they ever use ...

Youngest -
oldest
Age 65> 30-49 DIFF
2 I 65
Snapchat @ o L
13 71
Instagram ® o o
49
YouTube o
i 4 48
TikTok @ ® o +44

o~
o
2
+
W
o

Twitter

70
Facebook o0 @ +20

Note: All differences shown in DIFF column are statistically significant. The DIFF values
shown are based on subtracting the rounded values in the chart. Respondents who did not
give an answer are not shown.

Source: Survey of U.S. adults conducted Jan. 25-Feb. 8, 2021.

“Social Media Use in 2021”7

PEW RESEARCH CENTER

https://www.pewresearch.org/internet/wp-content/uploads/sites/9/2021/04/P1 2021.04.07 social-media_0-02a.png




https://www.synopsys.com/content/dam/synopsys/designware-ip/diagrams/converg-cloud-comp-fig1 jpg.imgw.850.x.jpg



https://www.marketsandmarkets.com/Market-Reports/cloud-storage-market-902.html
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https://www.statista.com/chart/18819/worldwide-market-
share-of-leading-cloud-infrastructure-service-providers/

https://www.cloudzero.com/blog/cloud-computing-market-size/
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http://www.bella-consults.com/deceiving-with-diapers
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https://cpok.tw/47201



https://www.youtube.com/watch?app=desktop&v=wPQxZq2s0oE&ab_channel=%E5%8F%B0%E8%A6%96%E6%96%B0%E8%81%9ETTVNEWS



https://travel.ettoday.net/article/2693765.htm
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Source: The Completely Sufficient Statistician



WA i Mok
——
B W.G.V. Balchin (The American Cartographer)

illustrated in 1976 that humans evolved by first
developing keen visual spatial skills, then social
skills, verbal skills, and numerical skills.

- Numeracy — formulating & solving problems
using mathematics and computing

-> Articulacy — speaking & listening (people skills)

-> Literacy — writing & reading

—> Graphicacy — producing & understanding
graphics
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Choose the right mathematlcal methods or formulas to solve a problem
ﬁ%%ﬁfﬂﬁ%ﬁﬁ%%%ﬁ&iﬁ*

Add, subtract, multiply, or divide quickly and correctly

W EIRNE > w38 2 ish i Eaf %

Apply general rules to specific problems to produce answers that make sense

B ET R A R IR p 2 hlg2

Communicate information and ideas in writing so others will understand.

A RRATHRL L B E S RN W

Combine pieces of information to form general rules or conclusions (includes finding a
relationship among seemingly unrelated events)

I I e R

See details at close range (within a few feet of the observer)

fet B g 40 F i

Read and understand information and ideas presented in writing.

SRCES SOF RCVE- S JU P N R

Arrange things or actions in a certain order or pattern according to a specific rule or set of
rules (e.g., patterns of numbers, letters, words, pictures, mathematical operations.
AR RIRE B A g o R E DGR &RDTR

Quickly make sense of, combine, and organize information into meaningful patterns.
T BF I i

Generate or use different sets of rules for combining or grouping things in different ways



4 types of Data Analytics

 Value

Prescriptive

Predictive

Diagnostic

What is the data telling you?
Descriptive: What's happening in my business?
*  Comprehensive, accurate and live data
+  Effective visualisation
Diagnostic: Why is it happening?

*  Ability to drill down to the root-cause
*  Ability to isolate all confounding information

Predictive: What's likely to happen?

*  Business strategies have remained fairly consistent over time

*  Historical patterns being used to predict specific outcomes
using algorithms

*  Decisions are automated using algorithms and technology

Prescriptive: What do I need to do?

*  Recommended actions and strategies based on champion /
challenger testing strategy outcomes
*  Applying advanced analytical technigues to make specific

recommendations
; C) Principa
Complexity (4
e www.principa.co.za

http://www.kdnuggets.com/2017/07/4-types-data-analytics.html 46
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2% % 1237k & 45 (Exploratory Data Analysis)

2> % 7% 17 AL 4 47 (Confirmatory Data Analysis)
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= & it 14 4 7 (Descriptive Analytics) iR I A
(Predictive Analytics) b= ;iﬂ 'f?_L_ fo ’}’? (Prescriptive Analytics)
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™ | (What would happen) > | P9 dr @ 34 B | (What
should we do) ©
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http://h30507.www3.hp.com/t5/Journey-through-Enterprise-1T/Analyze-This-Big-
Data-is-insurance-against-losing-a-competitive/ba-p/143577#.UgZmpLQVEqQ
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Table 1. The Old View of the Statistician’s Role.

The role of the
Statistician Client statistician:

Passive Passive None
Active Passive Crusader
Passive Active  Helper
Active Active  Colleague

From Snee (1991); adapted from Hunter (1981).



Table 2. The New View of the Statistician s Role.

If the And the  And the The statistician's
statistician is:  client is:  organization is:  role is:

FPassive Passive Passive MNone

Active Passive Passive Crusader
Fassive Active Passive Helper
Active Active Passive Colleague
FPassive Passive Active Teacher
Active Passive  Active Leader
Passive Active Active Data blesser
Active Active Active Collaborator

From Snee (1001).
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B Make sure you understand the problem.

B Plan the investigation and collect the data 1n an
appropriate way.

B Assess the structure and quality of the data.

B Examine initially the data, obtaining summary
statistics, graphs, and tables.

B Carry out an appropriate statistical analysis.
B Compare the findings with previous results.
B Interpret and communicate the results.
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W g (estabhshmg rapport)

B e iuf” 7 oenR? 32 (identifying the research
problem)

WX T P t&(setting goals)

My > 3 iZ 4 1 (agreeing on a division of
responsibility)

M 1% %2 (summing-up stage) o
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4 suit & (Descriptive Statistics)
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B+ > # 7_(Chi-Square Test )
7 % £ %~ 7 (Multivariate Analysis)
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s R s 341 R AR

(5

» Generalized Linear Models )



s Predictive Analytics (PA) Exam

M Predictive Analytics exam requires analysis of a
data set 1n the context of a business problem
and a written report.

—> Candidates are expected to be have knowledge
of probability, mathematical statistics, and
selected analytical techniques, as well as ability
of R within the R-Studio environment.

L PAR OB EL G fRAR R 4 o







[.esson Goals

B Understand the basic concepts of the learning problem and why/how
machine learning methods are used to learn from data to find
underlying patterns for prediction and decision-making.

B Understand the learning algorithm trade-offs, balancing performance
within training data and robustness on unobserved test data.

B Differentiate between supervised and unsupervised learning methods
as well as regression versus classification methods.

B Understand the basic concepts of assessing model accuracy and the
bias-variance trade-off.

B Become familiar with using the R statistical programming language
and practice by exploring data using basic statistical analysis.



SOCIETY OF
ACTUARIES-

Ethical and Responsible Use of Data and Predictive Models

Certificate Program
Learning Objectives

Module 1 — Ethical and Responsible Use of Big Data and Predictive Models

Learning Objectives
At the conclusion of Module 1 the participant will be able to:
1. Understand the ethical concerns around using data and predictive models.
2. Get motivated through examples in the insurance industry as well as non-insurance

industries.
3. Understand context specificity to insurance.

Module 2 — Regulation & Ethical Framework

Learning Objectives
At the conclusion of Module 2 the participant will be able to:
1. Distinguish between ethical and legal issues
2. Understand how market and regulatory context affects models (in the sense that what
is permissible varies by jurisdiction and product)
3. Understand a general ethical framework for evaluating data and analytics use cases



s References

B An Introduction to Statistical Learning, with Applications
in R (2013), by G. James, D. Witten, T. Hastie, and R.
Tibshirani.

B The Elements of Statistical Learning (2009), by T. Hastie,
R. Tibshirani, and J. Friedman.

B [ carning from Data: A Short Course (2012), by Y. Abu-
Mostafa, M. Magdon-Ismail, and H. Lin.

B Machine Learning: A Probabilistic Perspective (2012), by
K. Murphy

B R and Data Mining: Examples and Case Studies (2013), Y.
Zhao.
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