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Insurance companies are operating in a fast and ongoing technological and consumer transformation environment.
Over the past decades, there have been tremendous advancements in technology and one of them is cloud
computing.

MSRBATIE—EREEFEOR TS ESBLBETEEE - CAENSTED  SERINET
EAKRE - HPZ—HEBEHE -

4.1 HOW THE INSURANCE INDUSTRY AND ACTUARIAL PROFESSION ARE IMPACTED BY THE CLOUD (&t &4
B RIBITHRIRER)

Insurtechs are gaining popularity with increasing investment from insurers to explore innovative ways on how
insurance companies interact with their customers. For example, a need for more advanced analytical capabilities for
dynamic pricing is required to provide immediate and individualized quotes for insurance products for Millennials and
Gen Z, who prefer digital / Omni channel and 24/7 customer service availability. The agility and capacity offered by
the cloud has enabled new forms of insurance to be introduced.

BERRBASS TREZEAZFOEHMANMMARE - RERXHRIEREE - Al - RIEASHFE
WRESRENSRBREBINGE - AEAEERF ENEAURBUAEXREEFPRBNTE—AM ZHLEMR
B HEMERRE - EstEFMRENSIEMMESEEMNRBEZELSLEIA -

The use of cloud services by actuaries is not uncommon, and most cloud users expect cloud service to have a positive

impact to their work. The most common use for actuaries is leveraging the cloud for faster computation (i.e.
distributed computing).

BEMHNEAENERLAFER - AZBNERFHEEHEEAR/MMANTESTREBRNEE - &F
RNAEENRAEERETEROE (AN HIEE) -

4.2 IMPACT ON THE ACTUARIAL PROFESSION (¥1 15 E BTV RZ£8)

Thanks to the widespread, personal health tracking apps, and other data-intensive technologies, an enormous amount
of data are now available for insurers to do more analysis. Modeling actuaries are beginning to take on data science
techniques, such as predictive analytics, and combine them along with their specialized training in insurance, statistics,
and economics.

FEREZEANRERREREFNMEMBBETZELRM  RRAGDREIUE BEHBETES DN
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4.3 THE USE OF THE CLOUD IN FINANCIAL MODELING AND ACTUARIAL PROCESSES (Bt EHE S RIEEMFEE

MEPRER)

We have witnessed increasingly sophisticated actuarial financial reporting requirements around the world, such as
Actuarial Guideline 43 and C-3 Phase I, Solvency Il, and IFRS 17, which usually involves more complex modelling. The
cloud provides actuaries with a new solution to data storage, run-time reduction, process streamlining, etc., to cope
with ever-changing regulatory requirements.

MERFMBRE T 2HRBEAND S EMAOBEMHMEER - fI10 Actuarial Guideline 43 ( EEIBEE 2R
5 43 5% ) A C-3 Phase Il ( =EEARERERTIHER ) - Solvency Il ( BUMENBENEERZE I1) M
IFRS17 ( EIRRHBBIMEEAE 1758 )  MEMBELREERMIVER - BERYAGE(CRIEREEEXR
EERABEMRR Y —ERNEBEHELDL - B) JERRE - Bt IRE -

The cloud changes the way in which data is collected with its massive capacity, connectivity, and ability to effectively
leverage collected data. The cloud has practically no limit on storage, as it can expand on demand, with additional
capacity at-the-ready. The cloud is also packed with application programming interfaces to ease connectivity to data
of heterogeneous formats from multiple third-party vendors and public records, making it easier to enrich internal
information with external data. Cloud providers continuously improve and push out new analytics capabilities, which
insurers can utilize for their own analyses.

I\

ERBHEHARE ERUNSWERNES A THEHENAS - ELFREERHRS - BABTLL
RERRE  LBRREHRBEINBE EREEFERAERFZEO  DUBTCEZES=SHEANAXERH
BERHEE - EMERBRMABIINTEBEEANNER - ERUHBALHEREDTINBEETREMEN -
EERERATILUBEBAREBERE -

The cloud is able to efficiently distribute nested stochastics or deterministic-on-stochastic runs, which translates into
a tremendous advantage in reducing runtime. Sometimes, actuaries need to simplify their model to be efficient. This

precept is particularly true for nested stochastic or deterministic-on-stochastic models. Using the cloud avoids over-
simplification of the model, yet still maintains a reasonable runtime.

EEHNBSIONETRRRERENBENBEHESRENGTE  EREEERBATEEFSEKXRES - BF -
REMBEHCHEELURESUER  LEZHRREMBH RN BEREEEREE - FREATRREENBE
Bt - BRESENETRR -

Using the cloud allows automation of the reporting pipeline. This is possible via migrating the model that produces
the reporting of financial results to the cloud. Adjusted model output can be fed straight into visualizations and
reporting frameworks using robust industry business analytic tools. Any authorized user can replace existing static
report templates that are currently prepared using Microsoft Office tools with dynamic web-based dashboards
accessible at any time.

bl
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4.4 CONSIDERATIONS WHEN USING THE CLOUD ({EFEtE R EIE)

There are two governance considerations for insurers: data governance and model governance. Insurers need to
update their data and model governance framework, taking into account the use of the cloud. Using a cloud provider
requires a lot of trust in their security protocols and may pose unexpected privacy concerns. A dedicated cloud model
governance committee that spans the whole company would be ideal. Also, the model governance standards related
to operating models in the cloud should be relatively consistent with and complementary to the model governance
standards.

R ASIEMEEETENEZERRAR : BBEEMNEAESE - RIEATEEMHEBENEREESEERRK
ZRERMNER ERERERR FEHRHZZZFEESESE  THEZZRBETERERAIM
BABE - BRERT AUl ESMNESMNERENEEZEE - It - BRFK TWERE
ERENE-RAL G -

i
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When thinking about the type of cloud structure to adopt, actuaries must be careful about the exact purpose and
needs the cloud is meant to satisfy. Key considerations are budget; security and compliance requirements; hardware
and virtual server control; failover control; service-level agreements; cloud resource utilization and consistency; what
data will be used in the cloud environment; internal IT resources to support the services; how many teams or groups
will be utilizing the cloud and how similar the processes are; and how much automation can be achieved if a private
cloud is utilized.

EERBRANEFAEMNEEAR  BEMLAZRBEAZFENRBENEKR - BRERRGERSE
EMMEGREX - BAHNERKRESR - WEEBZEH - RESR RS  EERMNBAXRNEERS BERIET
EAREE - NEL IT ERNXINSS - AZ VMR RENURELETEBENMAEME - URFBLES
oL ERNEESERE -

4.5 USE OF ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING BY ACTUARIES (A TE aEFig 2 T HiEE
EMBY FIR)

Artificial intelligence (Al) can be defined as any attempt to make machines learn from experience and to perform
human tasks, whereas machine learning is a subfield of Al that allows machines, programs, or algorithms to learn and
improve from data. Currently, Al and machine learning are becoming increasingly important thanks to big data, ever-
improving algorithms, and the greater capacities of storage and computing.

ATERE (Al) TERRERB[UELCRPEBBLRTAENTS  MERBBEATEEN—EIX - E
e BERFAEARBBETEEWIGE - 251 - ARAEE - AESCENEAUARBANFHMETE
BN - NI EBEMERB B LRI ERE -
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The most common uses of machine learning in actuarial science include pricing, claims, in-force management, risk,
underwriting, valuation, and disease management. In this research report, four case studies were presented,
providing insight into how actuaries employ machine learning in their daily work. Machine learning algorithms are
efficient in analyzing large and granular datasets. It is believed that will Al will play an increasingly important role in
the process of decision-making going forward.

HRNBENMS  BREBBNEERARGREEE  BE  EHEE - AR AR HEMNERER -8
DR MEEA 7 NERAGFE - LURARRBEMNCUER S LEPERRKREE - BRBBE AL
BRMA T RENSHEEEE - AFHEE  ALEERERRKIORRBETH EURBEENAES -

I

4.6 COMMON MACHINE LEARNING ALGORITHMS AND TOOLS (22 B EHEZRTH)

In machine learning, there are two kinds of tasks, supervised learning and unsupervised learning. The goal of
supervised learning is to determine the model that best fits the data so as to predict an output given a new set of
input. Unsupervised learning, however, is used to draw inferences that are not explicit using the characteristics of
data. Examples of supervised learning include classification and regression tree (CART) and random forest, which are
commonly used in pricing analysis, creating reserving algorithms, and evaluating risks with complex interactions. A
common unsupervised learning algorithm is the k-means algorithm, which is frequently used in marketing campaigns
to identify similar exposures for claims management and process optimization. R and Python are ordinary
programming languages used to perform machine learning analysis. Different packages in R and Python allow a
community to easily implement machine learning.

KRBERFEEMESRE L L EERENEEESRE EESZENERERI —BARES R EEEN
RE . DEEAEFNBAEBREBLRNE REESBRZELIARENEBERREEEBN—EI
Bh - BEESBEENBORES (CART) MBERHAMEL - BEAREEDN - BIREFRZEALIKNGT
HEAERREFANAER - —EERNBEEESBEAZE K-1918 (k-means ) 8% - EHEPKBER
AERIERR - DUETIEREEMRERE - RA Python ERRETHREBZENTNERRERS - 6
HENZBRRGESHASAHEERERRREE -

4.7 CONSIDERATIONS FOR MODEL SELECTION & RESULTS INTERPRETATIONS (EZIEER D ITEREE
IE)

There are plenty of algorithms available and, when selecting the model, we have to carefully tradeoff between
complexity and interpretability. When implementing a new machine learning algorithm, it is crucial to understand the
theory behind it in order to understand how it works, in what instances it is appropriate, and what range of parameters
is appropriate for a given situation. It is as important to analyze results closely to understand what is hidden behind
models.

- BEZEATHERE  MEMFZAEERUENURELE ZEEEEY - EEHHHAIE
EENZETHRHEBENER  UWETHRIFRE EAEBERTSBEURBREATE
BREENSEEE - BURR - FRTADTERU Y BERESERBENER -
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Overall, cloud technology has the potential to impact many practice areas of actuaries, including, but not limited to,
pricing; valuation and reserving; enterprise risk management; and experience analyses and assumptions. In order to
benefit from the opportunities presented by cloud computing and granular analyses, actuaries will need to either
become data and technology experts or become familiar enough with these topics to effectively provide the required
solutions and skill sets to employers.

BRMES  ERETRAVSRENNSEEREY ORETRRERTE FHEEES  AREE -
BRAFAWERR - BT HEHELURMEHRRROME D S5 - MERBENBBIENRTESR
SEELHERINE - LR RER KA BORAT R -

The full research report can be found here:
AU N AU ER RN RBRS:

https://www.soa.org/globalassets/assets/files/resources/research-report/2019/cloud-computing.pdf.
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With roots dating back to 1889, the Society of Actuaries (SOA) is the world’s largest actuarial professional organization
with more than 31,000 members. Through research and education, the SOA’s mission is to advance actuarial
knowledge and to enhance the ability of actuaries to provide expert advice and relevant solutions for financial,
business and societal challenges. The SOA’s vision is for actuaries to be the leading professionals in the measurement
and management of risk.

The SOA supports actuaries and advances knowledge through research and education. As part of its work, the SOA
seeks to inform public policy development and public understanding through research. The SOA aspires to be a trusted
source of objective, data-driven research and analysis with an actuarial perspective for its members, industry,
policymakers and the public. This distinct perspective comes from the SOA as an association of actuaries, who have a
rigorous formal education and direct experience as practitioners as they perform applied research. The SOA also
welcomes the opportunity to partner with other organizations in our work where appropriate.

The SOA has a history of working with public policymakers and regulators in developing historical experience studies
and projection techniques as well as individual reports on health care, retirement and other topics. The SOA’s research
is intended to aid the work of policymakers and regulators and follow certain core principles:

Objectivity: The SOA’s research informs and provides analysis that can be relied upon by other individuals or
organizations involved in public policy discussions. The SOA does not take advocacy positions or lobby specific policy
proposals.

Quality: The SOA aspires to the highest ethical and quality standards in all of its research and analysis. Our research
process is overseen by experienced actuaries and nonactuaries from a range of industry sectors and organizations. A
rigorous peer-review process ensures the quality and integrity of our work.

Relevance: The SOA provides timely research on public policy issues. Our research advances actuarial knowledge while
providing critical insights on key policy issues, and thereby provides value to stakeholders and decision makers.

Quantification: The SOA leverages the diverse skill sets of actuaries to provide research and findings that are driven
by the best available data and methods. Actuaries use detailed modeling to analyze financial risk and provide distinct
insight and quantification. Further, actuarial standards require transparency and the disclosure of the assumptions
and analytic approach underlying the work.

Society of Actuaries
475 N. Martingale Road, Suite 600
Schaumburg, lllinois 60173
www.SOA.org
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