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The Solvency Il regulatory framework calls for a change in behavior of insurers and for a new
attitude to risk management. Compliance with Solvency Il requirements may have a strong
influence on the basic operations of an insurance company, starting from the management

system, organizational structure or process adjustments, and ending with product definition,
reinsurance set-up or asset management. Explicit definitions of solvency calculations
and supervisory reporting combined with demands to data quality and auditability

are a vast challenge for IT.

Requirements of the Solvency Il regulatory framework are often divided into three pillars similar to the

Basel Il banking regulations:

Pillar 1 — quantitative requirements — defines the calculations (the standard formula or an internal model
approved by a supervisor) and requirements for data quality, auditability and traceability.

Pillar 2 — qualitative requirements — sets out requirements for the governance and risk management
of insurers including Own Risk and Solvency Assessment (ORSA).

Pillar 3 — disclosure and transparency requirements — focuses mainly on supervisory reporting and
public disclosure.

In a practical sense, there are two basic, and inevitable, technical impacts for insurers. The first is the
obligation to assemble an economic balance sheet and to calculate the standard formula to determine
solvency capital requirements and the solvency ratio (that belongs to Pillar 1). The second impact is the
obligation to fulfill regulatory reporting requirements that are defined by QRT (Quantitative Reporting
Templates — belong to Pillar 3).

Extensive demands for calculations and reporting, together with requirements for a systemic approach
and data traceability from inputs to outputs, make an appropriate IT solution quite challenging. Qur
approach to solving these issues is briefly summarized in the following picture:
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All data needed for Solvency Il calculations are
gathered in the Data Storage, as well as partial
results of all computational steps.

A data transfer from the available IT systems is
the preferred way of how to get input information
for Solvency Il calculations. Data are transferred
to the raw data area of the data storage and then
transformed to the target Solvency Il data model.
All inputs are handled by ETL (Extract &
Transformation & Load) processes and monitored
for data quality. In a perfect world, all information
needed for Solvency Il calculations would be
obtained this way.

In actuality, some data may not be available in IT
systems, or their proper processing may be too
demanding. In this case, audited Manual Inputs is
the next best choice. The data are not transferred
from systems, but treated manually and saved in
the raw data area. Manual data inputs should
follow strict rules and workflow.

Actuarial Tools and the Standard Formula
Calculator read the input data from the Data
Storage, perform calculations and then write back
the results. Afterwards all necessary data are
ready to be reported.



Actuarial Tools

Elaboration of the standard formula calculation
involves a lot of inputs which can only be produced
using specific calculation tools (e.g. best estimate/fair
value of liabilities/assets and their stresses etc.). Our
experience shows companies lacking actuarial tools,
especially in inadequate verification and
documentation, and, frequently, a poor user interface
vulnerable to operation risks.

This is why we have created and offer a set of

actuarial tools which are always:

B prepared by experienced actuaries who are
theoretically well-versed

B validated independently by senior actuaries

| fully documented featuring a User Guide
describing how to use the tool and including all
the actuarial principles involved as well as an
interactive help option

B communicating via a well-designed free to

operation risk interface.

In this section, we mention several useful actuarial
tools which can help you in the SlI calculation process.

Value of life liabilities

Solvency Il calculations require the company to
deliver the best estimate/fair value of life liabilities
including their stresses (e.g. for market risk or
underwriting risk). The calculation of these values
requires detailed cash flow projections and stochastic
scenario applications. It is very demanding for the SW
capability to be run in an acceptable time period.

For this purpose, we offer Sophas, a professional
actuarial system that is specifically prepared to create
robust and fast running cash flow models used

Non-life liabilities

Values of the non-life liabilities (especially the claims
reserves) are usually determined using development
triangles. A Claims Reserve Calculator covers

a variety of chain-ladder methods and offers many
analytical features for easy and straightforward
calculations and results verification.

Where a calculation based on individual (non-
aggregated) data is more relevant (e.g. where the
claims volatility is high and where reinsurance and
cover limits are important) we can also provide you
with a tailor made models applying deterministic as
well as stochastic approach.

The value of financial instruments

and their stress testing

We offer the Asset Model tool which allows you to
calculate and stress the market values of financial
instruments (e.g. for the purpose of the market risk
calculation) and project monthly developments of
corresponding variables (cash flows, market values,
amortized costs, accrued interests and other book
figures, PL and BS and other reporting figures,
duration, convexity and other assets characteristics,
yield indicators, etc.).

Input data - List of Financial Instruments of Current Portfolio

Since the calculation of the above-mentioned figures
needs at least the current yield curve (typically the
risk free) and its simulation using an economic
scenario generator (ESG) we also offer the following
tools:

Yield Curve Fitting

Yield Curve Fitting tool generates the portfolio yield
curve based on market data (price, yield to maturity,
etc.) of the relevant (typically “risk free”) assets.

Economic Scenario Generator

a) ESG - Yield Curve Simulation is an application
designed to provide you with risk neutral interest
rate scenarios applying approved techniques
optimized for short run-time and including
sophisticated features improving the speed of
convergence of the follow-up actuarial calculations

b) ESG - Yield Curve Calibration — calibrated
parameters to be used in the simulation tool
(ESG — Yield Curve Simulation) are the results of
this tool.

As a supplement to all of these tools, the Actuarial
Functions add-in to MS Excel, which lets you easily
create actuarial figures (in a form of functions), is
available.
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Standard Formula Calculator

The Standard Formula Calculator assembles the
economic balance sheet and computes the own funds
on the one hand, on the other it computes values for
all risks required by the standard formula thus
completing solvency capital requirements. Minimum
capital requirements and resulting solvency ratios are
evaluated too, of course.

The calculator has defined sets of inputs and outputs.
Both inputs and outputs are supposed to be stored in
the Data Storage and can be read/written directly
from/to the database. Communication via text files is
available too. Inputs have a level of granularity that
keeps all computations traceable and consistent
within the calculator. Outputs are defined in a manner
that is compliant with QRT reports. This means that
figures related to the standard formula demanded by
QRT are submitted by the calculator. Moreover, an
enhanced set of items can be returned by the
calculator, if needed.

Balance sheet

Excess of assets over liabilities

Total assets
Total liabilities

1000 Assets

There are three modes of usage of the calculator:
Preview mode — the input data is read by the calculator from the Data Storage without saving results. Then
all inputs, partial and final results can be seen and browsed. Thus, the entire standard formula is superbly
visualized, showing “the story” from inputs to outputs and enabling the user to check all the figures.

Calculation mode — writes results back to the database or saves them to text files. In this mode the
calculator acts as a pure calculation engine or an external module, seen from the viewpoint of the Data
Storage.

Free mode — enables the user to save the standard formula as a standalone MS Excel file. This file contains
the input data, has no connection to the Data Storage and can be freely edited making it a perfect tool for
sensitivity analysis within the standard formula.

Overall the Standard Formula Calculator is a simple, comfortable tool providing clearly defined and auditable
calculations. It enables input data verification in the context of the standard formula and browsing through all
partial results. Moreover there is the possibility of additional sensitivity analysis.

1001 Goodwill

1002 Deferred acquisition costs

1003 Intangible assets

1004 Deferred tax assets

Pension benefit surplus

Property, plant & equipement held for own use

Investments (other than assets held for index-linked and unit-linked fu

Froperty (otherthan for owh use)

Participations

Equities - listed

Equities - unlisted

Government Bonds

Corporate Bonds

Structured notes

Collateralised securities

Investment funds

including equities in invested funds

including government bonds in invested funds

including corparate bonds in invested funds

including property ininvested funds

including derivatives in invested funds

including other financial assets in invested funds

Are the tools everything you need for Solvency Il calculations?

The Actuarial Tools provide a bunch of sophisticated calculations. They are
the heart of Solvency Il. The value of life and non-life liabilities, the value of
financial instruments and a related set of stressed values are the basic
figures with a crucial effect on the value of own funds, SCR and resulting

in the tools is a serious
stuff for advanced actuaries. Running these models is very demanding in
terms of computation time, mainly in the case of life liabilities and their

solvency ratios. The creation of proper models with

stressing.

The Standard Formula Calculator collects the figures from Actuarial Tools and
adds more calculations to evaluate the own funds, SCR, MCR and solvency
ratios. Though particular calculations within the calculator may not be as
sophisticated as those in the Actuarial Tools, all together they form an
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Here is just where IT stuff actually begins:

M to collect the data needed as inputs

M to save them in a proper form together with partial results of successive
calculations

to put together the final data set for QRT reports

to implement the reports themselves

to create an automated computation process that will be run periodically
in the future

to set up the workflow of this process which consists of many
heterogenous tasks

to minimize a human factor in the process

to deal the data quality

to ensure the data lineage — the ability to declare a proper flow of the
data among the calculations from inputs to outputs

extensive complex that smartly solves a huge conglomeration of the SCR

“spider”. All substantial figures of Solvency Il calculations can be found in

the calculator.

Is Solvency Il finished at this point? Definitely no.

Addressing these issues might be even more demanding than the preparation
of Solvency Il calculations on their own. The final IT solution asks further
more than ad-hoc Solvency Il computation on ad-hoc collected data.



Data processing and reporting

Successful implementation
of Solvency Il calculations

Solvency Il requirements for obligatory reporting are
defined by QRT (Quantitative Reporting Templates).
Very roughly divided, there are two kinds of figures in
these reports — those that report the standard formula
(and are submitted to the Data Storage by the
Standard Formula Calculator) and those that are not
a part of the standard formula calculation (and have
to be maintained in the Data Storage in addition). In
other words — QRT demand more complex
information to be stored in the Data Storage than the
information needed for the standard formula
computation.

Technically there are at least three basic questions
concerning data processing and reporting:

How to implement the Data Storage?

How to get all necessary information into the Data
Storage?

What technology should be used to deploy the
reporting over the Data Storage?

The overview of tasks needed to fulfill
Solvency Il mandatory calculations and
reporting:

| value of life liabilities and its stressing
| value of non-life liabilities and its stressing
W value of financial instruments and its
stressing

yield curve fitting

generation of economic scenarios
assembling of economic balance sheet
evaluation of own funds

standard formula SCR calculation

MCR calculation

consistent data storage

automation of data processing

dealing the data quality and auditability
QRT implementation

Do you have all these points covered? Do
those pieces work together? Are you ready to
build an effective risk management solution
above it?
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Our belief is that the answers to these questions
should reflect the overall situation of an insurance
company and should follow its IT architecture.
Therefore, we believe that a customized IT project
based on preferred technologies is the most suitable
approach to finding a satisfactory solution that will
have adequate maintenance in the future.

The implementation of the Data Storage and
overlaying reporting is, essentially, the deployment
of our general Solvency Il logical data model and
reporting templates on selected technologies.
Adastra, as a supplier, is technologically independent
and supports all major database technologies as well
as reporting and Bl tools.

The task of filling the Data Storage with the required
set of data is far more demanding. It has to reflect
the individual system set-up of the insurance
company in question. A detailed description of all
data needed as inputs for all actuarial tools, the
Standard Formula Calculator and QRT reports that we
supply together with our Solvency Il data model acts,
in fact, as the definition of a specific IT project that
deals with the input data. The project should begin
with an analytical phase to define the exact scope of
the implementation part of the project.

Who we are and what makes our offer unique?

We believe that a comprehensive set of tools,
together with well-trained specialists — actuaries and
business/IT consultants — are key ingredients of
successful implementation of Solvency Il calculations.

Our tools and templates are the result of long term
development. A team of senior actuaries, insurance
business consultants and IT specialists stands beside
the creation of the tools. We are ready to deliver not
only the tools, but also the know-how needed to
prepare the input data and to fully understand all
aspects of Solvency Il or other related actuarial
calculations. We can deliver a complete tailor-made
solution as well as supply the missing pieces to the
puzzle of your Solvency Il solution.

The described approach solves the mandatory
Solvency Il calculations and data processing from
Ato Z. The proposed architecture can be extended by
a partial or a full internal model and/or other useful
actuarial calculations and/or comprehensive internal
corporate reporting allowing the customer to achieve
more business value from the considerable
investment made in mandatory Solvency I
calculations.

We are a joint venture of the large international consultancy company and the dynamic actuarial
firm with the unique know-how. We are actuaries, business and IT consultants, who have put
a significant effort into development of a real-world Solvency Il solution.

Our solution covers:

W Actuarial Tools

— Sophas

— Claims Reserve Calculator

— Asset Model

— Yield Curve Fitting

— ESG — Yield Curve Simulation
— ESG — Yield Curve Calibration
Standard Formula Calculator
Complete description of input data
Mapping to QRT reports

Logical data model that glues all parts together
Deployment of the data storage and reports on preferred technologies
IT and actuary consultations dealing with your individual situation

Our solution is modular, so we are able to deliver it whole or just the parts you need. We cover all
aspects of Solvency Il calculations and we can mix a package of tools and services to suit your needs.
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