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Summary
In June 2017, the Board appointed the leadership for a new Data Science working group. The working
group then constituted itself under its leadership. As part of its mandate, the working group is tasked
with preparing recommendations for action on data science for the Board. This document discusses
the strategic analysis and based thereon provides recommendations for the Board.

Introduction
Like many other sectors and society itself, the insurance industry is undergoing profound change. This
is due to the new possibilities driven by data and technology. There is a general consensus that
sweeping changes await the insurance industry, fundamentally transforming it in the near and
medium term. A comparison with other sectors (such as media, entertainment, retail and tourism)
gives an indication of just how far-reaching the transformation could turn out to be.
And as the insurance industry changes, so will the work, and ultimately the job description, of
actuaries. Given the fundamental change facing the insurance industry, it is only logical also to develop
the actuarial profession.
In a first step, however, we need to precisely define data science as a concept. Data science is an
interdisciplinary field whose purpose in essence is to produce knowledge and extract insights from
data, to be used in making sound business decisions and predictions. Data science is defined as a
subset of the following fields:
 Mathematics and statistics
 Computer science
 Domains/business knowledge
Graphically, this is often represented as follows:

Vision and mission
We recommend that the SAA Board approve the following amended vision of the actuaries and the
core mission on data science and, as a matter of high priority, implement the corresponding action
proposed.
General vision
Insurance and finance risks are the core business of actuaries. This requires an in-depth command of
mathematics, statistics and computer science as a foundation, augmented by literacy in economics
and law. These skills are needed equally in non-life, life and health insurance and also in reinsurance.
General mission
The actuarial skill set will be materially expanded to include statistics and computer science. These
skills are core to the work of actuaries of the newest kind and foundational for non-life, life and health
insurance and also reinsurance.
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The actuarial skill set should be materially expanded to include computer science and statistics (and
therefore data science).

Action items
To pursue the new vision and deliver on the mission, we recommend the following key action items in
various areas:

-4-

 Basic actuarial training: As part of their training towards SAA Actuary certification, actuaries shall
complete a minimum of three lectures in statistics and data science with a very strong practical
application. At least one of these lectures shall provide detailed instruction in coding in a relevant
computer language for data-scientific analyses. This is to be achieved without extra lectures
beyond the total number required. Rather, the discussion of statistical methods and techniques
shall be integrated into the existing lectures.
The professionalism course shall integrate legal and ethical aspects such as data protection and
data security.


Special training: The SAA recommends completing one or two comprehensive advanced training
courses in statistics and data science, such as the special training offered by the German Actuarial
Society (DAV), for example.



Continuing professional development: As part of the existing continuing professional
development (CPD) requirement, the SAA recommends that within the next four years (starting in
2019) all members of the SAA Actuaries section complete a minimum of 25% of the total
technical CPD credits in statistics and data science. CPD credits in these subjects shall be
recognised whether or not they directly relate to insurance.

For action proposed in other areas, refer to ((Action proposed in other areas is listed in?)) the section
"Recommendations for the Board of the SAA".

Remarks
In the following sections, we detail the background and motivation for the recommended vision,
mission and action.

Introduction
Like many other sectors and society itself, the insurance industry is undergoing profound change. This
is due to the new possibilities driven by data and technology. There is a general consensus (21) that
sweeping changes await the insurance industry, fundamentally transforming it in the near and
medium term. A comparison with other sectors (such as media, entertainment, retail and tourism)
gives an indication of just how far-reaching the transformation could turn out to be.
These changes are driven by new technologies and advances in computing power, data availability /
big data, cloud computing, machine learning and artificial intelligence, with wide-ranging applications
across the insurance-sector value chain generally, but particularly in pricing, underwriting, claims
management and sales and marketing. Moreover, the new technologies enable new business lines,
and new insurance lines (such as cyber insurance).
The new technological possibilities also power targeted customer service and tailored or personalised
insurance products. One prominent example are telematics tariffs in motor insurance.
But the telematics concept in non-life insurance is also making inroads into life and health insurance.
Similarly, the widespread use of fitness trackers is generating massive volumes of data in high
frequencies. This accumulated user health data and further information on illnesses, medication and
treatment fall under big data. As a result of digital transformation, more comprehensive data is
generated and stored in greater volumes. Using specialised infrastructure and algorithms, these troves
of data can be processed efficiently and made useable within companies. In other words, data science
plays a key role in digital transformation in the insurance industry.
A frequent topic in connection with digital transformation is the role of insurtechs. The term combines
the words insurance and technology and refers to a fairly recent trend in the insurance industry. The
insurtech movement defines itself as the aggregated activities of all industry members (including
established insurance companies) in connection with emerging technologies and their applications in
the insurance industry.
The core competencies of actuaries are, on the one hand, in having a thorough and comprehensive
understanding of actuarial issues, reliably assessing the financial impact of insurance activities, and
managing risk. On the other hand, their core competencies are and have always been in processing
and analysing small and structured insurance data to answer actuarial problems, such as they do in
their pricing, reserving and risk management work, for example.
And as the insurance industry changes, so will the work, and ultimately the job description, of
actuaries. Given the fundamental change facing the insurance industry, it is only logical also to develop
the job of the actuary.
In various other actuarial societies and associations and in the umbrella organisations, these
continuing professional development efforts are already underway and in some cases are well
advanced. This is reflected above all in new and improved training and development programmes, for
example in Germany.
To successfully develop the actuarial profession, it is essential to design and implement a new syllabus
for applied training and development.
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The factors driving the current changes can be illustrated as follows:
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Data science
In part A below, we provide an introduction to the field of data science. In parts B and C, we explain
the importance of data science in the insurance industry and the role of data science in actuarial work.

Part A: Data science
In this section, we define the key terms used in the context of data science. These terms are
frequently employed without considering their strict definition. In this document, we use the following
definitions, enabling a factual discussion of the subject. We then explain the significance of data
science in research and teaching and compare actuarial science with data science. The section closes
with a brief look at legal aspects.

Definitions
Data science(1) is an interdisciplinary field whose ultimate purpose is to generate knowledge and
extract insights from data for use in making sound business decisions and predictions. As defined in
Wikipedia(2), data science "employs techniques and theories drawn from [...] mathematics, statistics
[...] and computer science"/information technology, including signal processing, and uses probability
modelling, machine learning, statistical learning, computer programming, data technology, pattern
recognition, prediction, uncertainty modelling and data warehousing.
Accordingly, data science is defined as a subset of the following fields:


Mathematics and statistics



Computer science



Domains/business knowledge

This is often represented as follows(1):

In this diagram, traditional actuarial science is contained within traditional research. The diagram also
shows as subsets machine learning and software development, both long-established.
This means that we refer to data science if a problem or task requires in-depth knowledge of all three
fields. More strictly, we define data science as a subset of the following intersecting components:


Statistical modelling and/or machine learning



High computing power and/or big data management
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Domains/business knowledge

This more precise definition emphasises that data science is about applying the statistical methods of
machine learning. Using appropriate computing infrastructure, these methods are applied to big data
to answer business-specific problems.
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In the context of actuarial work, we understand business knowledge to mean actuarial knowledge. The
subset of mathematics/statistics, computer science and actuarial knowledge is known as actuarial data
science. A person in this field is an actuarial data scientist or a data science actuary. This type of actuary
works primarily in data science and has additional knowledge of and experience in data science.
Equivalent job titles used in the industry include pricing actuary, reserving actuary and certified risk
actuary (CERA). When referring to data science as generally applied in an insurance context (where
specialised knowledge is required of other key parts of the value chain), we mean insurance data
science.
By analytics(3), (4) we mean the process of reviewing, cleaning, transforming and modelling data to
discover useful knowledge and information for decision-making purposes. In contrast to data science,
analytics often does not require mathematical modelling or in-depth knowledge of computer science.
For example, the analysis of standardised macroeconomic time series data of a country fall under
analytics but not under data science, as no knowledge of computer science or statistical modelling is
required.
"Big data(5) refers to data sets that are


so big



and complex",



or so fast-changing or



so weakly structured

"that [manual and] traditional [methods of data processing] are inadequate to deal with them."
Small data, according to Wikipedia(6), is data that is "small" enough for human comprehension. It is
data in a volume and format that makes it accessible, informative and actionable.
By structured data, we mean data(7) "organised into a formatted repository, typically a [relational]
database", where it is stored in rows and columns. Unstructured data(32) is digitised information that is
not organised in a pre-defined format. Examples include image, text, video and voice data.
Statistical learning refers to a wide range of tools for modelling and understanding complex data and is
a field of statistics and mathematics. Machine learning(8) "is a field of computer science that gives
computers the ability to 'learn' with data without being explicitly programmed”.
Predictive modelling(29) is a field of statistics and computer science in which statistical models are used
in predicting events. The outcome to be predicted (such as a loss event) is most often in the future.
Predictive modelling largely overlaps with statistical and machine learning.

Data science in research and teaching
In academic research and teaching, data science is a part of computer science in most universities and
universities of applied sciences, with close links to mathematics and statistics. Various universities
offer specialised (master's) degree programmes in data science, typically with a bachelor's degree in
mathematics or computer science as a prerequisite. At the Swiss Federal Institute of Technology (ETH)
Zurich(9), the degree programme's core courses comprise machine learning, information mathematics,

fundamentals of mathematical statistics, computational statistics, big data, algorithmic aspects of data
science, and optimisation for data science.
Switzerland's two federal institutes of technology (ETH in Zurich and EPFL in Lausanne) view data
science as foundational to all areas of academic teaching and research and the industrial sector. And
so, they established their very own data science centre (10) to provide the know-how for processing and
storing data and also the infrastructure for all academic disciplines to use.
The Zurich University of Applied Sciences (ZHAW) introduced a master's degree programme (Master of
Advanced Studies in Data Science) several years ago(11) and is also a founding member of the Swiss
Alliance for Data-Intensive Services(12). The alliance's mission is to make a significant contribution to
developing an international hub for data-driven value generation. The alliance is the premier
organisation in data science in Switzerland.

Actuarial science versus data science
A comparison between the training and the job of actuaries and data scientists reveals that:


The subjects taught in actuarial and data science programmes at universities barely have any
overlaps except the common fundamentals of mathematics.



In practice, however, the professional activities of actuaries and data scientists do feature
certain similarities and commonalities. One case in point is portfolio analysis and risk selection
as part of underwriting policy.



Data scientists have the capability(13), (14) to work throughout an insurer's value chain, whereas
based on their training the expertise of actuaries is focused on just a few areas.



Data scientists lack grounding in traditional statistics.



Many insurance applications developed by data scientists have an impact on actuarial practice
(eg underwriting, claims).



Actuaries lack the very basics of data science even though these also have a bearing on
actuarial practice. In particular, actuaries have little or no experience in working with
unstructured data or big data, computer programming, visualisation or computational
statistics / machine learning.



Actuaries' skills may vary significantly depending on the concentration of their degree. For
example, some acquire advanced skills in statistics and data science (specifically in computer
programming) as part of their standard degree programme.



Training actuaries to become data scientists, and vice-versa, on the job is a major challenge.



As of this writing, there is no professional body for data scientists in Switzerland. These are
loosely connected through various organisations and events.

The table below provides a detailed comparison of current actuarial versus data scientist training and
skills profiles:
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This topic is discussed in a number of presentations(15, 16, 17, 18, 30).

Legal and ethical considerations
The new possibilities data science offers raise new issues, some legal (data protection, data security,
regulatory and supervisory), some ethical. These issues are typically covered in data science degree
programmes(11,31). A matter hotly debated in society these days is where to draw the line on the right
to privacy of the individual and how governments and institutions should handle data. This is also
reflected in recent changes to the law, such as the new General Data Protection Regulation (GDPR) in
force in the EU and the revised Swiss Data Protection Act (Datenschutzgesetz, DSG).

Part B: Data science in the insurance industry
This section discusses the current and future areas of application of data science in the insurance
industry and aims to shed more light on the value added by data science.

Data science in today's insurance industry
Insurance products have always been priced on the basis of data and statistics (such as mortality
tables in life insurance and demand statistics in non-life insurance). It is why data-driven decisionmaking is inherent to the insurance industry.
With the advances made in technology and science in recent decades, pricing models have been
refined and statistical modelling methods have come to be used in many other elements of the
insurance industry's value chain. Two of the earliest non-pricing applications for statistical modelling
are in analytical client relationship management (advertising campaigns, client expansion, cancellation
prevention) and in fraud detection in claims handling.
Data science has been a fast-growing field in recent years. The main drivers are as follows:
a) Data availability: internal and external data is available in much greater volume and detail (for
example, more covariables). At the same time, there has been a proliferation in data that is
publicly available (such as open datasets from Amazon, Kaggle, ImageNet).
b) Access to computing power: With public clouds such as Amazon Web Services (AWS) and
graphical processing units (GPUs), high-performance computing is becoming affordable for
large firms, SMEs and consumers alike.
c) Open-source software: big technology firms such as Google, Microsoft and Amazon are sharing
their source code for machine learning (TensorFlow, Cognitive Toolkit, DSSTNE) under an
open-source licence.
d) Open access courses: massive open online courses (MOOCs) allow acquiring data science
know-how anywhere, free of charge. Kaggle, the renowned crowdsourcing platform for the
data science community, promotes the transfer of know-how and provides transparent
competitions.
As a consequence, data science and statistical modelling have also found wider application in the
insurance industry. By now, the list of publicly known applications has far outgrown the scope of
traditional actuarial practice. Similarly, the applications are now incorporated in a range of business
lines.
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Examples include:
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Recent achievements of data science and artificial intelligence (including autonomous vehicles,
Watson winning against world's top Jeopardy contestant, AlphaGo winning against number one Go
player) have done much to boost public awareness of the field and, among other things, to motivate
most large insurers to set up data science teams.
Recent ideas with data science as a core element relate to usage-based insurance (UBI) products such
as telematics in motor business or fitness trackers in life and health lines.
Examples of other publicly known applications of data science in the insurance industry include the
following:


(20)



(13,14)

Zurich Insurance launched a system based on data science methods to classify bodily
injuries based on the corresponding medical reports. This task is now automated where
previously it would have been performed manually by a claims handler.
Swiss Re developed an intelligent search function allowing hundreds of treaties to be
screened for a specific business context.

The added value of data science in the insurance industry
To estimate the future value of data science to the insurance industry, it pays to look at the value
added. Ultimately, the question is how data scientists can help insurers grow their earnings over the
longer term. For example, by helping them offer products that are better value for money or market
products more effectively.
The potential of data science to add value turns on whether the insights it provides are actionable. For
example, it is possible for insights to be high-value yet the cost-benefit analysis (business case) to be

negative. Often, this is due to system integrations that, owing to old and complex legacy systems, are
vastly expensive and time-consuming.
To predict future data science applications in the insurance industry, it is helpful to break down the
value added into management insights, customer experience optimisation and operational
effectiveness, and then to run a cost-benefit analysis. This is discussed in Appendix B: Cost-benefit
analysis.

Data scientists in the insurance sector of tomorrow
A survey of insurance startups reveals the sheer diversity of data science applications in the insurance
industry. For the majority of startups today, data science is a core component of new products. Data
science applications are extremely versatile and are being used in front-office tasks and, in the back
office, in intelligent, fully automated claims handling.
As digital transformation advances(21) in traditional insurance companies, development costs will drop
for processes that contain data science methods. We anticipate that traditional insurance companies
will increasingly integrate innovative data science applications.
At the same time, there are already players entering the market whose administration is fully digital,
making them ideal candidates for integrating data science techniques ("fully digital insurers").
Marking a further trend, the value chain is being split into its elements, some of which, such as claims
services or asset-liability management, can be outsourced as services. The greater transparency on
costs has the potential to promote the use of data science applications to enhance process efficiency.
In short, we can say that insurance products and services are predestined to go digital. And the higher
the degree of digital transformation, the more effectively data science applications can be integrated
into the core processes.
Depending on the nature of client needs, data science applications will become part of sales and client
care processes sooner rather than later. In the longer term, it is safe to assume that data science
applications will be core components of the majority of processes throughout the value chain.
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Part C: Data science in actuarial practice
Data science in actuarial practice today
Data science currently plays a marginal role in Swiss actuarial training. The subject matter is touched
on in some lectures but has yet to be made an integral part of the syllabus. In continuing professional
development programmes, both data science and the role of actuaries are being addressed in papers
and presentations and in advanced training courses lasting several days. For an overview of training
and continuing professional development provided by other actuarial bodies, see Appendix A:
Strategies of other actuarial associations. Similarly, research in this field is still in its infancy and few
findings have been published to date.
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In regular actuarial practice, meanwhile, data science has come to play a rather more prominent role
– for example, in non-life pricing using telematics data. In reserving, risk management and ALM, by
contrast, data science is not very relevant yet. Issues and responsibilities regarding data science are
largely handled by dedicated data science teams. Generally, actuaries and data scientists collaborate
only sporadically; it is not established practice, nor is there any demand for it.
The role of actuaries can be characterised as largely passive and reactive. In Switzerland, there are at
most a handful of actuaries who have shown any desire and commitment to pursue more regular
collaboration. In part, this reflects the fact that the Data Science working group was not set up until
2017, whereas other actuarial associations established theirs years earlier.

Data science in future actuarial practice
Below, we anticipate the role data science will play in future actuarial practice. We also sketch a new
kind of actuary known as an "actuary of the fifth kind" (17,18).
The role of the actuary
The actuary's job description has evolved, and now corresponds to what is referred to as an actuary of
the fifth kind. The role of actuaries of the fifth kind is a significant departure from that of the previous
generation (actuary of the fourth kind, see next section below). It involves integrating the technical
and methodological tools of data science into their daily work and proactively collaborating with
insurance data scientists.
Actuaries of the fifth kind are thoroughly versed in statistics and have a basic understanding of data
science, specifically unstructured data and big data, data architecture, machine learning, visualisation
and computer programming. Their core competency remains their command of actuarial matters.
Actuaries of the fifth kind use statistical and data science methodologies, techniques and
infrastructure to solve actuarial and business problems.
Among the ranks of actuaries of the fifth kind, there are those who have an in-depth grasp and
practical knowledge of statistics and data science as well as actuarial science. Such actuaries are
actuarial data scientists, working on actuarial teams and interfacing with IT and insurance data
scientists.
Actuaries of the fifth kind are supremely proficient in mathematics and statistics, and on specific and
specialised issues, they work as equals with insurance data scientists and IT specialists. Working closely
with insurance data scientists and IT specialists affords opportunities for actuaries and actuarial data
scientists to effectively share their skills and practical expertise with other teams within the insurer's
organisation.

The four earlier kinds of actuaries
In a historical context, the actuarial profession is classified by era and is generally known as actuary of
the nth kind.

This classification system was proposed by Professor Bühlmann (ASTIN Bulletin 1989) of ETH Zurich
and the Singapore Actuarial Society (17,18). The system distinguishes five kinds of actuaries, defined as
follows:


Actuary of the first kind: the life actuary since the 17th century. Uses deterministic methods.



Actuary of the second kind: the non-life actuary in the 20th century. Uses probabilistic
modelling.



Actuary of the third kind (1989): the job description expands the actuary's focus from a narrow
consideration of liabilities to both sides of the balance sheet and their interaction (ALM). The
actuary uses stochastic processes to calculate the value of liabilities against assets and align
both sides of the balance sheet.



Actuary of the fourth kind (2005): the job description is expanded again to include risk
management (or enterprise risk management, ERM), as reflected notably in revised and riskbased solvency rules (SST, Solvency II). Corresponds to ERM or risk actuary.



Actuary of the fifth kind (2012): the job description is expanded further to include statistical
and computer-science methods and know-how so as to answer actuarial problems in non-life,
life and health insurance and also reinsurance.

The concept of a new kind of actuary is premised on there being fundamental changes that will have a
significant and lasting transformational effect on actuaries' job description.
Graphically, this can be illustrated as follows:
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Recommendations for the Board of the SAA
Based on the above analysis, we propose the following data science strategy to the SAA Board. Our
recommendations for each area take the form of a vision, mission and action items.

General vision
Insurance and finance risks are the core business of actuaries. This requires an in-depth command of
mathematics, statistics and computer science as a foundation augmented by literacy in economics and
law. These skills are required equally in non-life, life and health insurance and also in reinsurance.
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General mission
The actuarial skill set will be materially expanded to include statistics and computer science. These
skills are core to the work of actuaries of the newest kind and foundational for non-life, life and health
insurance and also reinsurance.

In the following, we differentiate between core and non-core areas we have identified for action. Core
areas are those we consider top priorities. Non-core areas are areas we deem lesser priorities but still
important.

Core action area no. 1: basic actuarial training
Mission
Advanced statistics and basic data science in theory and practice shall be an integral part of basic
actuarial training and of university degree programmes.
Action items
As part of their training towards SAA Actuary certification, actuaries shall complete a minimum of
three lectures in statistics and data science with a very strong practical application. At least one of
these lectures shall provide detailed instruction in coding in a relevant computer language for datascientific analyses. This is to be achieved without extra lectures beyond the total number required.

Rather, the discussion of statistical methods and techniques shall be integrated into the existing
lectures.
The professionalism course integrates legal and ethical aspects such as data protection and data
security.
Implementation
The SAA Board shall instruct the Education Commission to implement the action items by mid-2019 in
line with the training institutions (and with support from the Data Science working group where
needed). Thus, with the spring semester of 2020, the first students can be trained under the new
guidelines.
Rationale
With these measures in place, actuaries-in-training will learn the basic tools and concepts of statistics
and data science so as to apply them in daily practice and specialise further in those fields.

Core action area no. 2: special training for qualified actuaries
Mission
The SAA offers special training courses in statistics and data science for already qualified actuaries.
Action items
The SAA recommends completing one or two comprehensive advanced training courses in statistics
and data science, such as the special training offered by the German Association of Actuaries (DAV),
for example.
Implementation
These special training programmes can be established in partnership with other actuarial associations
and local universities. The first continuing training programme recommended by the SAA shall be
offered in 2019.
Rationale
This action will serve to refocus, coordinate and promote the SAA's accredited continuing training
programme in data science.

Core action area no. 3: continuing professional development
Mission
Within the next few years, all actuaries of the SAA Actuaries section shall complete further training in
statistics and data science.
Action items
As part of the existing continuing professional development (CPD) requirement, the SAA recommends
that within the next four years (starting in 2019) all members of the SAA Actuaries section complete a
minimum of 25% of the total technical CPD credits in statistics and data science. CPD credits in these
subjects shall be recognised whether or not they directly relate to insurance.
Implementation
The SAA Board shall instruct the Continuing Education Commission to assist the members of the SAA
Actuaries section in identifying appropriate options for continuing professional development.
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In all likelihood, market-based providers will offer suitable courses, lectures and workshops once the
SAA approves these changes to the continuing professional development requirements. In addition,
however, there should be a review of existing course offerings to identify any that might be
appropriate, such as MOOCs, lectures on data science at universities or technical training provided by
other industries. Similarly, there is the option to attend relevant advanced training courses offered by
other actuarial associations.
Rationale
This action will ensure that even qualified actuaries engage with data science as a topic and complete
such continuing professional development courses as they may require.

- 18 Additional action area no. 4: Data Science working group
Mission
The Data Science working group is the SAA's centre of competence on data science.
Objectives
In particular, the working group has the following objectives:






Assist the SAA Board with implementing action items
Develop and promote statistical modelling of actuarial problems
Present papers for basic training and upskilling purposes
Provide training materials
Network with peer working groups of select actuarial associations in other countries and the
Actuarial Association of Europe (AAE)

Implementation
The SAA Board shall task the working group leadership with implementing the objectives at the
operational level.
Rationale
Maintaining the Data Science working group will promote upskilling on data science and strengthen
SAA's position in Switzerland and abroad

Additional action area no. 5: strengthening the actuarial profession
Mission
In the industry, the actuarial profession is perceived as highly skilled and as having a promising future.
Among students, it is seen as an attractive career path.
Action items
The following action shall be taken:




Implement the core recommendations on data science
Boost the appeal of the actuary's career to students
Give due consideration to data science as a subject

Implementation

The recommendations shall be implemented as suggested above. The SAA Board shall develop and
deliver on a strategy to strengthen the profile of the actuarial profession.
Rationale
This action will boost the appeal of the actuarial profession and thereby grow its ranks over the longer
term.

Additional action area no. 6: special training for data scientists
Mission
The SAA shall position itself as an organisation that through the actuarial profession proper supports
the actuarial knowledge of data scientists working in insurance and familiarises these more with the
work actuaries do.
Action items
The SAA shall look into establishing a section for data scientists in the insurance industry.
The SAA shall offer a training programme for university graduates in mathematics, physics and
computer science/IT, the syllabus of which shall cover core subjects of statistics and data science and
also of actuarial science. Through this training programme, the SAA will enable non-actuaries from the
field of data science to acquire in-depth knowledge of actuarial science without completing all the
training needed to become an actuary.
Implementation
These new training programmes shall be established in partnership with other actuarial associations
and universities. They shall be offered from early 2021.
Rationale
This action will promote sustainable and effective collaboration between actuaries and data scientists
and help further strengthen the profession over the longer term.
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Final remarks
Versions:
V0.5 Data Science working group, April 2018
V0.9 Sounding board, May 2018
V1.0 SAA Board, July 2018
V2.0 Published version, August 2018
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Appendix
Appendix A: Strategies of other actuarial associations
In this appendix, we provide an overview of the strategies and activities of other actuarial associations.
There are also various other working groups within the EAA and the IAA.

Society of Actuaries (USA)
The following is a brief (though not necessarily exhaustive) overview of SOA activities (22):


Activities are organised at the main SOA level and by individual sections



Generally taking a distributed and decentralised approach



The SOA Board of Directors has put in place a multi-pronged strategic plan with several focus
areas, including insurtech. One major purpose hereof is to assess the potential benefits that
new data, technologies and techniques may offer the actuarial profession. The SOA Board
notes that there are several sections already engaged in raising awareness among actuaries
on insurtech firms and their impact.



A second strategic focus is the long-term growth strategy. A broad topic, it discusses new skills
in data processing, automation and artificial intelligence to pinpoint growth opportunities for
the actuarial profession. After a pilot phase in 2018, some sections may make new educational
material available.



There is a pilot programme for a new certificate in predictive analytics.



A course on predictive analytics has been incorporated into the SOA's prequalification
education system with effect from July 2018. Background: the SOA offers two levels of
designations, Associate and Fellow. This is an Associate-level course. Students who qualified as
Associates previously are not required to take the course.



In its marketing to the life and health industry, the SOA is strongly focused on predictive
analytics to broaden the career opportunities for actuaries.

Institute and Faculty of Actuaries (UK)
The following is a brief (though not necessarily exhaustive) overview of IFoA activities (23):


The IFoA is busy reviewing its syllabus in a four to five-year process due to end in April 2019.
Having nearly completed its review process, the institute has decided not to pursue data
science integration to any greater degree.



The IFoA established a cross-practice working party named Modelling, Analytics and Insights
from Data (MAID) (24).



The IFoA is evaluating a new learning concept designed for a more agile response to trends
and developments.



Upon finding that many re/insurers independently conduct research in this field, the IFoA was
inspired to step up its own research efforts.
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Actuaries Institute (Australia)
In the Australian actuarial body, data analytics is defined as a career field for actuaries in addition to
non-life, life and health insurance, asset management, risk management, banking and pension funds.
Since 2015, the institute has had a Data Analytics Working Group (DAWG), with activities as follows:
DAWG education initiatives:


Approach: education and CPD – broken down into short, medium and long-term goals.



Education strategy: to support the review of the education strategy through proposals on the
data analytics topics to cover in core and elective courses. The working group outlined a
syllabus that identifies the various core courses and electives but has yet to address how these
are to be incorporated into the existing education concept.



Conferences: three one-day data analytics conferences have been held to date, each with a
different approach and with how-to workshops and presentations by professionals of every
level.



Kaggle: the institute has run three Kaggle competitions to encourage its members to give data
analytics a try.



Study groups: members participated in three MOOC sessions via study groups. The content of
each session was based on a machine learning or data science course offered by Coursera or
edX. The study group format aims to provide a discussion forum and boost learning outcomes.
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Other DAWG activities:


LinkedIn: the institute started a LinkedIn group in 2015 named Data Analytics Community of
Actuaries and actively recruits members to join the group and motivates them to create their
own content.



Microsite: the institute launched a data analytics microsite in 2016 to post useful information
for members interested in data analytics.



Information events: various data analytics-themed events have been held. For 2018, the
institute announced more in-depth and more technical content. Previous events focused
more on practical applications and a general understanding.



Actuaries Digital: generate new data analytics-related content for the online magazine.



Engage with employment agencies, international actuarial associations and universities to
investigate ways of supporting actuaries in their new role.



Brand: activities such as publishing articles in journals and speaking at external conferences to
raise awareness on actuaries in their role as data science experts.



Dialogue and collaboration with other working groups within the institute to ensure that data
science issues are addressed and also incorporated into other initiatives of the institute.

German Association of Actuaries (Deutsche Aktuarvereinigung, DAV)
The following information is based on the DAV website (25,27) and other sources as cited.
On 1 January 2018, the DAV introduced a new curriculum and new examination system for the actuary
DAV qualification. The new curriculum aims to train actuaries for the changed business landscape
brought on by Solvency II, progressive digital business transformation and the new challenges in risk
management. The DAV's new examination system comprises six examinations in foundational courses
and four in specialisation courses.


The following foundational courses are examination subjects: economic and legal business
environment, applied stochastics, financial mathematics and risk assessment, actuarial
mathematics, modelling and ERM and business management.



In addition, students are required to attend courses in professionalism and communications
(no examination).



Moreover, students are required to pass four examinations in specialisation courses to qualify
as actuaries.



Of these, two examinations must be written in one of seven areas of specialisation as follows:
life insurance, health insurance, pensions, casualty insurance, finance, building society savings
and enterprise risk management. In addition to these two required examination subjects,
students write examinations in two more elective subjects. These may be any two of the
aforementioned areas of specialisation or one of these combined with the new area of
specialisation, actuarial data science (ADS). That is, students may select their two elective
examination subjects from any combination of specialisation subjects.



The diagram below illustrates the new examination system.

1: Diagram: new DAV examination system
For more details on the new actuarial qualification programme, please refer to the new examination
regulations, version 4.0(26).
Conclusion: The new examination system incorporates ADS into the curriculum for German actuaries,
but as an elective specialisation rather than a required foundational course. As a consequence,
German actuaries may choose to follow a career path with or without ADS.
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Background on DAV course in actuarial data science
Students registered for the ADS specialisation elective will write two examinations:



ADS Basic
ADS Advanced

To prepare students for the examinations, a three-day seminar each will be offered to cover the
relevant content. Both ADS seminars will be offered from 2019, according to the DAV. These seminars
will also be available to actuaries generally as continuing professional development opportunities.
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The diagrams below illustrate the content covered in each seminar. Both diagrams are taken from the
paper presented by Dr Stefan Nörtemann at the DAV autumn meeting in Stuttgart in 2017.

2: Actuarial Data Science Basic

3: Actuarial Data Science Advanced

Further initiatives in Germany
The DAV is currently considering offering a certification programme in actuarial data science for
actuaries and non-actuaries. The two aforementioned courses would be integral components of the
programme, along with two additional ADS courses. All four courses on ADS would also be available
for general career development purposes.

Actuarial Association of Austria (Aktuarvereinigung Österreichs, AVÖ)
The Actuarial Association of Austria (AVÖ) was planning to start a group in the first half of 2018.

Institut des Actuaires (France)
The French association of actuaries offers a specialisation in actuarial data science (Data Science pour
l’Actuariat) (28). This is a 12-month course of 168 hours. The course objectives are for students to:




Develop the technical skills of actuaries in computer science to solve problems in connection
with new applications of the digital and new data typologies at the operational level
Familiarise themselves with the big data processing chain: storage, filtering, prediction,
validation, visualisation and interpretation
Identify business aspects (benefit to client, custom pricing, targeted risk prevention) in a
dynamic legal and ethical environment

To meet the above objectives, the programme covers the following modules:







Logical elements and programming in Python
Data mining and programming in R
Algorithmic learning and Kaggle competitions
Foundations of machine learning
Parallelisation of machine learning and applications
Actuarial context and case study
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Appendix B: Cost-benefit analysis
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