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The Behavioral Science Report is designed to provide
general familiarity in the subject of Behavioral
Economics (BE) and motivate readers to consider
additional research on the topic. The research report
was completed by RRC in June of 2019. RRC is an
insurance consulting firm serving the regulatory
community and has performed a range of research
projects for the SOA.

BE is a method of economic analysis that applies
psychological insights into human behavior to explain
and nudge economic decision-making. The field of BE
blends insights of psychology and economics, and
provides some valuable insights that individuals are
not behaving in their own best interests. BE provides
a framework to understand when and how people
make errors. Systematic errors or biases
predictably in particular circumstances.

recur

The brain is best thought of as an organization of
systems that interact with each other. A crucial insight
is that the brain is a democracy. That is, there is no
leading decision-maker. Although the behavioral goal
of an individual can be stated as maximizing
happiness, attaining that goal requires contributions
from several brain regions. BE attempts to integrate
psychologists’ understanding of human behavior into
economic analysis.

Lessons from BE can be used to create environments
that nudge people toward wiser decisions and
healthier lives. There are many benefits of BE for
insurance, including better educating applicants on
the benefits of truthful and correct disclosure, which
canimprove the underwriting process and result. This,
in turn, results in more reliable applications being
submitted, which leads to a reduction in the time to
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obtain underwriting approval. An added benefit is the
opportunity to provide more life insurance to more
consumers by improving the buying process and
making the process more personalized and relevant.

There are potential drawbacks to BE and some
elements to consider include a negative impact on
client experience (if done poorly) and the resource-
intensive nature of BE. While customer experience is
critical, there is the balance of needing to mitigate
mortality and morbidity risk with improvements to the
client experience.

The report reviews several BE techniques that could
be applied to guide product design, modeling, and
underwriting. The focus of this research is on life
insurance underwriting, and much of the research
being done is to test how BE can be utilized to improve
applicant disclosures. Current insurance applications
encourage fast thinking, resulting in people providing
less accurate information in applications for

insurance.

The research reviewed existing literature regarding
industry approaches and primarily
industry perspectives from interviews conducted with
13 panelists using a questionnaire developed by RRC.
Panelists included members from
reinsurance, and consulting.

summarized

insurance,

BE techniques considered in the report include
Framing, Nudges, Cognitive aids, Social Norming,
Availability heuristics, Anchoring, Messenger effect,
Managing inertia, Fluency, Choice Architecture,
Sentinel Effect, Scaling, Hovering Effect, Psychological
Manipulation, and Prospect Theory. These BE
techniques are evaluated against a series of
improvements that can be made to the Underwriting
process. Regulatory considerations are also briefly
discussed as Regulatory requirements are often a
concern around underwriting application changes.
The techniques are also evaluated for their ability to
improve marketing and distribution of products, to
improve advisor behavior, and deliver post-sale
customer engagement.
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In summary, the report provides an overview of how
BE can be applied to introductory changes in the
existing paradigm of Insurance customer journeys.
Readers are also provided with additional resources to
consider to further their understanding of BE.

The full research report can be found here:
https://www.soa.org/globalassets/assets/files/resour
ces/research-report/2019/behavioral-
sciencereport.pdf.

SZ - ZRE T IENT BE KB TIERKE
FRWIAK  ARASERETEME BRI —
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https://www.soa.org/globalassets/assets/files/resour
ces/research-report/2019/behavioral-
sciencereport.pdf.
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Access to big, non-traditional data has, is, and will affect every industry in the market, as well as usher in a few new
ones. In insurance, access to big data means the relationship between insurers and their customers is increasingly
complex and intimate. On the positive side, this encourages insurers to innovate and find ways to deliver value across
the customer lifecycle. However, it also invites questions of privacy, transparency, and what constitutes taking data
access ‘too far.’

MAREGEABIBENZAER - EERAIREMSTEW - FHEFE—EHOTW - £REWS - £/
ARYERRERLATEEFZENAREER/HRERNFEE - NMARW—HERE - ILBMRKA
TR AANEFFEENE. BRN - t15I% 7R - BRE - MAHEEANREFRREDR -

2.1 USING NON-TRADITIONAL DATA IN TRADITIONAL WAYS (W& 4 5 X E R IEE R EURE)

There’s no shortage of ways that big data influences and encourages innovation in the more traditional insurance
processes. New niche products can target small segments of the population for a fraction of the cost. Al can simplify
and improve accuracy in underwriting. Drone footage can determine which properties are more at risk in a natural
disaster zone. The possibilities across the broader industry are seemingly limitless.

EERANRRED - ABIECUUES DN EESERIEH - HOFE 2o DUME REERR NS X —/)
WAHRE - A AJLUELERREFRSERE - TANREALHEZERARENCEANBR, KK
=N YT BB LT R ERE.

Many forms of data that are not necessarily new to the insurance industry are changing. Whether that refers to the
data’s complexity, accessibility, or the way it’s collected and analyzed completely depends on the data and the
person/company collecting it. Data that will experience this kind of shift includes demographic, financial, government,
climate, medical, motor vehicle records, public records, and telematics.

SNTREWHTFZHRERENS - TR EERERE - TIE2HENERY - JHEHE - £2EEOWE
MAMAN - TEBUATEERASURBREHENARURAT - 2PEZXMPERTNEESFEADOLT
%5~ B ~ Sf& ~ Bf7 - NlshFICR - ARERNTEERNE,

The industry will also have access to some relatively new kinds of data, particularly epigenetics data and digital
behavioral data. Epigenetics data refers to information pertaining to ‘cellular age.” This can predict how long one is
likely to live, whether or not they’re likely to avoid common diseases, etc. Digital behavioral data is possibly the most
valuable source of big data to insurance and comes in the form of wearables, apps, and online platforms that
constantly track behavior, habits, location, and health. This data can be used in everything from risk pricing, fraud
prevention, underwriting products, and more.

SR - WSREFRE - EHMBHMNVEE - LEHERMBEZEENHAETHEE - RMEEFE
RBEES "ARER" BRNER - BUMUIAN—TAYEESZA - EEEYJAERRENERS - WTR
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RAWMmME - BAETARENDJEZEENERN - XERUFHKRE NAER - URKAICEAFTA -
SR UBENRFERTNNE TS - XEBRINATXEREN - MBHEIE - #FRE,

With access to big data comes great responsibility. Insurers should be especially wary of predictive algorithms that
have the potential to inherit societal discriminatory prejudices through machine learning. While significant
advancements have been made, there is no agreed upon way to ensure Al and machine learning operate free of any
bias. Itis illegal for insurers to discriminate on the basis of race, religion, or national origin in the underwriting, pricing,
and claims processes, making integrating these new technologies tricky.

FESARBETRN AR ATHR TERNIE - REATNZFAEGHLEBINIZEIMEE TS
AUZEASREINTANEL - REESTEESEENER - BEAITNRARINNTERER Al FIHHFFES
mERARARLAER NET - BFE - ENMNEBESERETME - RESEFEATIEAZIFEN - X
EERETWESHRATZBIFEERT -

On the more positive side of this equation, access to these big data sources provides endless opportunities for insurers
to meaningfully engage their customers. Companies placing the customer at the center of business decisions regularly
outperform those that don’t, and the insurance industry has the tools to enable this. Insurers that recognize this
potential and act on it can provide continuous value, helping customers live healthier, happier, and wealthier lives.

MRS ERE - KRBEARRATRETTRNEEFEHNNE - LEFTBRAPONEWERE
RERATEX - MERLTWHASHE TENRARZIFTARENAR - RIRBAXBIEREHRINTE
WIRE AT LA EENE - BEL T LERE - =8  EANEE -

2.2 USING NON-TRADITIONAL DATA IN NON-TRADITIONAL WAYS (LLIEFE 4 75 T E B IE(E R EUR)

Outside of using non-traditional data to improve and innovate long-standing industry practices and processes, there
are plenty of new ways for actuaries and insurers to push traditional boundaries. At the center of this is the idea that
the insurance industry is moving away from a ‘detect and repair’ industry towards a more proactive ‘predict and
prevent.' Here are a few ways in which the insurance industry is actively working towards this shift:

B AR ARERIESFHBEBNTWRAFIREIN - BERMRL AT EIUNBFZH AR
RIEEHFRR - HPOBRZE - RERWIELZHM "KANGK" ZEEEHH TR EANEE -
PREQN O] B LU L A AR B D T E

1. Risk Management and Wellness Programs: Perhaps the most intuitive way insurers can drive value for
customers is risk management and wellness programs, which provide insights and incentives to help
consumers improve their mental and physical well-being.

2. Patient Management Programs for the Chronically lll: Partnerships between healthcare providers and
insurers can develop patient management programs for customers suffering from chronic diseases.

3. Value-Based Payment Models: These next-generation payment contracts can directly link individual behavior
with the management of chronic diseases, providing incentives for customers to improve their lives through
lifestyle insights and suggestions.

4. Pay-as-you-live and usage-based insurance: These pricing solutions will benefit consumers through
seamlessly interconnected insurance products, delivering continuous value through insights on health,
wealth, and safety.
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5. Internet of things integration
6. Covering new risks

1. REEETK . REATHEFUENENSREMNTAMEZRESETLY  BRE T TWESHN
AN - A LMEEREN B O RERSRINE.

2. BERBEEEITK  ETrASERATEIUSFAREEERBNESHIEEE I -

3. EEAEE  XMREEAIUSEFTAHSEEEEEZRKAER  BYHBERESMEMREM
BEPABRBRENEES -

4. FZERAEMAEER  XMEABITEOENRE™RAEFPREEEENTENNTESRKRE -

5. FNAYEMERKEE

6. EREMBIXE

2.3 BECOMING AN ACTUARY OF THE FUTURE (13 &R I B9 R 3R)

Access to non-traditional, big data does more than shift the insurance industry, it changes what it means to be an
actuary. The actuary of the future will be part mathematician, part data scientist, part digital strategist, part computer
programmer, and part design thinker, integrating all these skills to make the most of new technologies and
partnerships alike. New data sources will provide a wealth of both structured and unstructured data that will allow
actuaries with the right programming skills to develop algorithms capable of efficiently working with massive datasets.

AREFEANAERRL - ARB7HEMRWHEX - REROBEIMRZHER - RIENER - L6
- RBFANRUHTBEARNEGH  BEIMNESHAEXEREUR DV AHREAMBTWSERMR -
MR RS RERENEWEMIFEWEEIE - BEERERENBEIMAM oMU ASRAIEBEHE
MEE -

More than anything, the actuaries of tomorrow will see their role shift towards the customer in ways it never has
before. As the insurance industry becomes simultaneously more customer centric and proactive, products, programs,

and services will reflect a more engaged customer base, ready to be engaged throughout the duration of their policies
through meaningful, value-driven initiatives. Actuaries will be at the center of this shift.

5P EAE ARNBEMZHELANSE - BERKRWEMRRENME "UEFAPL" BE R
MERMIENSEFESINERERA LY  2BUSERINEFSUENEFRAFR - BEINEZH
HRX—BENPENE -

BRI T MU E e AR IR S

The full research report can be found here: https://www.soa.org/resources/research-reports/2019/big-datafuture-

actuary/.
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Since 2017, treatment of advanced deadly cancers —
particularly lung cancer and metastatic melanoma —
has undergone a major paradigm shift. Traditional
pillars of cancer treatment — surgery, radiation, and
chemotherapy — have moved to 2 new efficacious
approaches: tumor genomics and immunotherapy.

The impact on the insurance industry is becoming
increasingly profound. High morbidity and mortality
are reduced significantly for roughly 30% of patients
in these cancers, and increasingly other cancers,
where 5- year survival rates have been below 50%.

Oncologists’ new weapon is a class of antibody drugs
led by Keytruda® (Merck) that free up the previously
blocked immune system to recognize and destroy
Collectively, these drugs are called
ImmunoOncology therapies, or I-O, sometimes called
‘checkpoint inhibitors.” However, the release of the
immune system can be overdone and cause side
effects or worse. At least one tumor genetic test, TMB
(tumor mutational burden), promises to pre-qualify
patients for I-O, to lower this danger. TMB simply
counts the number of mutations in biopsied tumor
cells, without regard to the gene(s) or other fine detail.
Counts over 15 generally qualify a patient for I-O
treatment. For those with low numbers a second
targeted genomic test, PD-L1, can still rescue and
requalify treatment.

tumors.

The chart below displays lung cancer, where FDA has
now moved to approve chemotherapy-free
treatments. There are 1.5 million lung cancer deaths
annually — higher than prostate, colorectal, and breast
cancers combined.

82017 &g, BpHANARE (2EMEFT B
e ) BaIT KEVTERNTI(E - BIr T REH
RHANFAMAFAN - B ERAREER
AT MR XM BB,

XM TREVESEREEZNFENE - N TAF
FERBTEDZATRRIE - XTPIAERK
ABRZ=THRARBERBEMIETE - MX
TEMEELHHEL,

A e R R RUFT R 28 B 2 — TP Keytruda® (Merck)
FSWNGE - X FERN ZAIHRLENEE
247 NMRAIFF AR - BEMS - X
FEW A IR EIpEaTT  (1-0) I AANE
fltlesd - AT - IERNRRZRASSHEER
FNEEBEERNENE - Z/OA—TPEbEEEN

il VB (MBRTAR ) - RIENTFEHRBER

REMERT (-0) MBEABERZR - TMB (
BT aE ) AREMEERNEE  REE

HEEEFRARNE P MR IEARRETE -
MIMREHEBT 15 HRA—RBFESEZRE
fpEsarr  (1-0) MZEE - MRABRTHERD
WAL RIRR S —RPR0a T A - ERREN
i ( PD-L1) . FEHFREAIER.

UTEREREEHEMAMGDEEER (FDA)
EHfAEMERAERRILTTR - BFF—840

ThHMERALT - XKizsTrSIRE - Sk
MARIETABEIRDT,

Copyright © 2020 Society of Actuaries

10



What is the forecasted cost-effectiveness of these
drugs? Compared to prior standards of care, which
could not increase survival, the combination of TMB
and Keytruda appears to be cost-neutral for lung
cancer, and cost-effective for metastatic melanoma.
More clinical trials are needed to increase confidence
of C-E assessments, but an anti-tumor ‘memory’ effect
has been seen after 18 weeks of treatment in the
majority of patients in one such study that may
eventually limit the expenditures to roughly $70K cost
(Keytruda price is ~$23K for 6 weeks).

SOA is eager to see more statistics over coming
months on the cost comparison of I-O Therapy versus
the current Standards of Care. However, the growing
numbers of patients with decreased morbidity and
mortality will bring significant outcry for coverage.
Conversely, shorter treatment windows should limit
outlays for insurers.

The full research report can be found here:
https://www.soa.org/resources/research-
reports/2019/cancergenomics/.

XEEZGYIRTER A AN 2 Y01 ? S 58RI AIE N
FRERAGRITAREMEL - TMB # Keytruda BIABS
PFENEAEAZHNAA YR - BEN TER
HEBERBENEBEREFNM AN - EIHE—2EH
R KZTEEETEIT 18 AR, BRE~4AX
TP R ICIL" N - B2 AERN X BRI E R L
THhHESAEHA (Keytruda BTEBEERATEAR

P=T%%) XFEEEZHIEKIE R
SEINRS B AR & AR RIS Do
EEREMNS (S0A) BEHEREKILTARNE

HEZXTF -0 ASMITRET T AR B A EL AT
GUHER - AU BEERBUNERVIBMM AHBEMN
FETERMINE - M@ BRBERE -
K- REATNXHTNERBENSFEOMA
Pl

HEFlDoooooooooooo

https://www.soa.org/resources/research-
reports/2019/cancergenomics/.
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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.

MSREABE—TPREAFENBATHRERUMEDEES - TEAEN/LTED - SOEARIET
EXMAR  HPZ—HERUHE -

4.1 HOW THE INSURANCE INDUSTRY AND ACTUARIAL PROFESSION ARE IMPACTED BY THE CLOUD (=it & #11d
X REITIWAIHEE)

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.

BEERMASIA TRESEFEINH A AMMARS - RERKHEZHARERE - filN - RRATHRE
WREFLHNMSENINGEE - TEEANSEHAENEAMURBUREZTXEEZEFPRSZNVTE—RN Z HHIE
AN B MEERIRY - I EFTRHNBIREM MBS ERRRWSEIFESIA -

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).

BEIMN T U ENERAAEDL  RSBHW=AFPRER T EEBG NN THRRROEM - &%
DWAZZENHAZHRETERNWUE (BomitE) -

4.2 IMPACT ON THE ACTUARIAL PROFESSION (X455 Jfa9 52 0m)

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.

BRETZEANRFERERNBREFNEMEE

25}

SRR - REATMET U BELRETES O

B - REPNSHERBARERAR  AATNAN  FEHSRE - SHNEFEH B0 IREA
B -
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4.3 THE USE OF THE CLOUD IN FINANCIAL MODELING AND ACTUARIAL PROCESSES (=it EE S RIZBIEMIEE
AP RY RN )

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.

MERKNBERE T 2ICEENHRERNBEEMSZ RS AN - 0 Actuarial Guideline 43 ( =EEE AN
% 43 5 ) # C-3 Phase Il (ZENMEMEARTIAXK ) ~ Solvency Il ( BUMENEENEERAE 1) Al
IFRS17 ( EFRMBIMEENE L7 S ) - MENBELREERNER - AN A T(EREM R EZEK -
ST B ABEIMRME 7 —MINEBIEEMEEDR - B 7iz8NE - BEETRE -

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.

CRIEARE EBRMNSHAENES AT TWERENS - TILFREEMERS - BATBTL
BRET R FBENREHRIFINEE - B RBENAERFREZED  LEESZSME =S HNEAMAXRYE
EENEE - AMERRARINIEEFENGER - ZREBAXBIE D M INBERTHAMER -
EEREATILINERTHEVE -

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.

TEEB S AMIATHBN RERLSHEENBIESHEENITE  EARcENETERBEEARMLE - B -
BEMBEECRENRSHER  LEENTREBNELNHBINBEEHEL - FRAZNDIEEERNTE
Bt - BREFSEMNETNIE -

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.

SUHEULUEFEENERENEN - MEXBIFVSRERRIBECHEKEIA - MABARNTULAWS
2 ILE  ARYLNEZENEREREEES AZIMERERM - EEENFFER ] LUBE Y A M i
RS HEERRE AR T MR Office WA SIREER -
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4.4 CONSIDERATIONS WHEN USING THE CLOUD (A =it E/5E B EIN)

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.

0

REATARNMEESTENEEEER  LEEENELEE - RRATEEFTRENEEEBEERNTR
EZERCRANNAE - FRACRERN  FENHZZZFEGESESE  HFEHEEZRITERB AN
AR - BERBERT AT URU— N ENNBEEN N cREREEZRS - It - mIRFL THWERE
EARERN —BFFEH

¢

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.

EEEXRBNUHEREEAN  BEMLAZEREAUHENBIRENFEKR - ARRREERE -
EMMENEX - BAHMENRS SR - BERBEZES - RISFRDWN - sHBRFNBARNERE - aHREF
ERREE - WAL IT HIFNXASS - BZ V8 IRFBRURXETEZEZAEME - URFBLES
oSSR BEMERE -

4.5 USE OF ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING BY ACTUARIES (A TEAEMA B ZEIXFEE
JMAEY FRIR)

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.

ALERE (Al) AEXAFENBNER DT FZIHNTALENTR - MSBEFIBALEEN—M9X -
FNERE BRIEEZNEIETEIHOOH - A1 AT AREIE - A COAMNEEMURE AN EEMITE
BEN - ALEREFNNBEEIEEDRE -

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.
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MNTHEEMMS - RFZINEBENAREBEN - BIE - WHEE - N - &R GENEREE - X
DA RSEL T ODNRATRE - LOCRAGIBEEMNCUER S TEPZANEES - flaaFIEATLL
BRMA T RENSHEELRIE - AMIEE - ATEERERRKNWARIEPHEURBEENAES -

4.6 COMMON MACHINE LEARNING ALGORITHMS AND TOOLS (2882 EREZRTH)

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.

e F T EERIPEI A BEFINTHRERS) - BEFINERERE —IMRESREEIEN
R DEEAERNBABERREINE  TREZIMNEERERENEEELIEEE B —T0]
ZER - WEFIEEDREYIN (CART ) MENHMEL  BERTENDT - QIR ESSEAMURT
HEAERREFEANNK - —fEINLTHEEFIEEZE K-1918 (k-means ) 8% - EHEPLEER
FIRBING - DUATIEBEEMRZNE - RF Python ERTEHTIRZEIDMTNERRFEES - BIE
HNZHREGE TS A EBENRLIMNEFS -

5.
‘S

4.7 CONSIDERATIONS FOR MODEL SELECTION & RESULTS INTERPRETATIONS GEFER M DT ERAIGEE
i)

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.

SRMNEFRLUN - BRZEAUHER  MBNBE2EERMMO @R ZENEENEG - LN
BRFIBEN EREBENZZ /HRESREEIE  UE TR LIFRE  E#HAaBER FEEMURNTEE
BREENSECEE - SIEREN - BEHFHEIWERU 7 ZEESERRENER -

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.
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BEMS @ RAURZEMBEEMNZHLEINY - BFREARTREN - ThEET - NQER -
ZRAMANBERER - ATNTHEMURTERRENNZTRE  BEMEFZANRENRAETR
BN IXLET B E BIE - LB AN EE R MR IBR T =AM REE -

N

The full research report can be found here:
BERAU NN ERTEZOARIRS

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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