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The Own Risk and Solvency Assessment (ORSA) is one of the most talked about
requirements of Solvency II. Situated at the heart of Pillar II, it combines quantitative and
qualitative aspects in order to provide a broader view of risks and capital needs than the
Pillar I one-year view.
Today, the adopted levels of sophistication and the different phases of implementation vary
across the different undertakings. For the forward-looking aspects, the adopted approach
may include solutions which range from simple deterministic based on risk drivers, to
elaborate stochastic tools. Reacfin* presents in this paper a powerful stochastic approach,
along with a case study and a web app.

* We also thank Matina Angelopoulou for her contribution to this article and the underlying tool.
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INTRODUCTION
Solvency II Directive
Article 45
Own risk and solvency assessment
As part of its risk-management system every insurance undertaking and
reinsurance undertaking shall conduct its own risk and solvency assessment.
That assessment shall include at least the following:

There are many questions that
arise when conducting a
forward-looking
solvency
assessment:

(a) the overall solvency needs taking into account the specific risk profile,
approved risk tolerance limits and the business strategy of the
undertaking;

What will my capital needs be
in the future?

(b) the compliance, on a continuous basis, with the capital requirements and
with the requirements regarding technical provisions;
(c) the significance with which the risk profile of the undertaking concerned
deviates from the assumptions underlying the Solvency Capital
Requirement, calculated with the standard formula or with its partial or
full internal model.

Are the scenarios of my
business plan sustainable from
a solvency point of view?

For an insurer to obtain a clear view of its solvency position for the whole of the business planning
period, a projection of the basic components of the balance sheet and the Solvency Capital
Requirement (SCR) is needed. That is the main objective of our approach: to provide a comprehensive
image of the company’s main solvency indicators which could then be used in the decision making
process.
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Another potential use of the output would be to perform scenario analysis in order to choose an
appropriate Risk Appetite and set the Risk Tolerances and Limits. It can also be used in order to
conduct sensitivity tests to assess the impact of alternative strategies of investment, reinsurance,
portfolio mix, etc. on the solvency position. The latter can be particularly useful when choosing the
Capital Strategy. Finally, one could also perform stress tests, in order to analyze the solvency position
under extreme conditions.

OUR APPROACH
In this paper we present the Toolkit developed by Reacfin for the projection of the Solvency Position
within the Non-Life ORSA. Note that along with this solution, Reacfin has developed simplified
deterministic solutions in the context of different assignments, adapted to the needs of each company.

Advantages of the Reacfin
approach:
+ Full calculation of Best
Estimate and SCR at each
time step (no use of risk
drivers)
+ Stochastic projections
that provide the distribution
of the outputs and not just
an average outcome

The Toolkit is a stochastic projection tool which, by combining the
power of the Reacfin ESG and robust methodologies for estimation
of the future liabilities, provides forecasts of the solvency position in
the future based on user inputs.
On the assets side of the balance sheet, we model the market
values of bonds, equity, property and cash, as well as the Best
Estimate (BE) of reinsurance recoverables. On the liabilities side,
our approach allows to calculate the Best Estimate of Claims
Provisions, the Best Estimate of Premiums Provisions and the Risk
Margin. We then obtain the Available Capital and the SCR and
calculate the Solvency Ratio, for each projection year.
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Required Inputs

 A choice for the length of the projection period,








aligned with the business planning period (3-5
years)
A triangle of all gross past claims (up to a certain
number of accident years) on an aggregate level,
along with a triangle of all gross past large claims on
an individual level, for each line of business
Past written premiums, acquisition costs and
unearned premium reserve, for each line of business
Reinsurance history, along with assumptions on the
future reinsurance treaties
Assumptions for future production based on the
established strategy/business plan (for example rate
of growth of the number of contracts, expected
amount of future claims, etc.)
Information on the general characteristics of the
portfolio of assets (bonds characteristics, investment
on property and equity, amount of cash…) and
established asset allocation targets.

Computation to be performed for each simulation and for each
projection year

Calculating the development
pattern by using the ChainLadder formula. For long tail
risks, using a tail factor to
develop up to the ultimate
year
Step 2





Other needed inputs:

parameters, etc.).

Attaching
the
claims
amount
that
corresponds to the first development year of
the new accident year, by using the
calculated development pattern and the
estimated ultimate claims amount

 Economic scenarios for inflation, equity, interest
rates and transition matrices for bonds’ ratings,
provided by the Reacfin Economic Scenario
Generator (ESG).
Technical Liabilities

Step 4

In this part of the process, we first obtain estimates of
values relative to new business: premiums, acquisition
costs and an estimate of the ultimate claims for each new
projection year. These are calculated by using either
deterministic or stochastic methods.

Best Estimate
By using the risk-free rate curve provided by our ESG
(along with an eventual volatility adjustment) and the
estimated cash flows of future claims, we obtain the Best
Estimate of Claims Provisions.
By using the available information on past claims along
with the history of unearned premium reserves and
premiums, the Best Estimate of Premiums Provisions can
also be obtained.
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Estimating
the
values for the next
calendar year by
choosing between
three options:
Deterministic
Normal distribution
Lognormal distribution
The parameters for
the last two options
are
derived
by
using the formulas
in the Mack model

Step 3

 Standard formula inputs (correlation matrices,

Then, a crucial step is the estimation of the development
of past (and future claims). A description of this subprocedure is given in the schema to the right.

Step 1

Development Year
Accident Year

In order to follow this approach, a company should
provide:

Estimating the future
claims cash flows by
using the calculated
development pattern.

@ Reacfin

Reinsurance
Reinsurance recoverables play a significant role in the
determination of the solvency position. In order to
calculate the Best Estimate of Reinsurance Claims
Provisions, we first calculate the claims triangle net of
reinsurance, by using the available information on past
and future treaties. We then calculate the BE of Claims
net of reinsurance. The Best Estimate of Reinsurance is
simply the difference between gross and net. A similar
approach is followed for the Best Estimate of Reinsurance
Premiums Provisions.
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Assets

SCR

The Reacfin ESG provides powerful tools for the
estimation of the market values of all assets. In the case
of bonds, transition probabilities for the ratings, along with
interest rate curves that vary according to the rating are
provided. Once appropriate assumptions for the case of a
default are made (for example, nominal amounts are
recuperated to a certain percentage and no other
coupons are paid), then estimates of the market values of
all bonds can be obtained.

With the above described calculations complete, all
needed data in order to perform a full calculation of the
SCR are given. Our approach makes use of the standard
formula; however undertaking-specific parameters (USPs)
can be easily introduced as inputs.

Indexes for equity and property are also provided;
therefore obtaining their market values is straightforward.
Cash is obtained as the sum of the cash in-flows and outflows, the cash of the previous year and the return on
cash (also calculated by using the ESG scenarios).

Solvency Position
Finally, we obtain the solvency coverage ratio:
Solvency Ratio =

Available Capital
SCR

where the available capital is defined as the difference
between the market value of assets and the marketconsistent value of liabilities.

Once market values have been obtained for all asset
modules, the allocation percentages may be out of the
target ranges. In this case, an investment/disinvestment
would be performed accordingly, which is simulated by a
rebalancing algorithm.

Simulations

User Inputs

All LoBs

All projection years

Economic
Scenarios
(Reacfin
ESG)

Technical
Liabilities
Projections

All projection years

SCR
Computations

Financial
Assets
Projections

[REBALANCING]

Risk Margin
Computations

Outputs

Reinsurance
Projections
Technical
Assumptions
(Standard
Formula)

Solvency
Position
@ Reacfin
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A CASE STUDY
Present Situation
Let us illustrate the approach presented above. Imagine a non-life insurance company with two Lines of Business (LoBs),
providing ten-year data history. Below we provide an indicative overview of the history of the first LoB.

Assumptions for the Future
Now assume that the starting year of the projection
period is 2015 and that the business planning period is
three years. The set of the assumptions relative to the
projection of the liabilities is given below:

The allocation percentages of the assets are assumed to
be limited by the target boundaries below:
Asset Allocation Targets
low

LoB 1

LoB 2

Number of contracts for 2015

176000

230000

Number of contracts yearly increase

1%

2%

Average Premium for 2015

280

220

Average Commission for 2015

30

25

Frequency

6,5%

4,5%

Initial Severity
Coefficient of Variation
of the cost
Distribution

3500

3800

0,2

0,2

Normal

Normal

Frequency

0,0001

0,0001

Initial Severity
Coefficient of Variation
of the cost
Distribution

50000

52000

0,3

0,3

Pareto

Pareto

Attritional
Claims

Large
Claims

Solvency Ratio Distribution
The main output of the Toolkit
is a set of quantiles of the
Solvency Ratio for each year of
the projection period. One can
note that the median follows a
slightly positive trend and that
the 5% quantile stays above the
threshold of 100% until the end
of the projection. Based on this
output, the overall solvency
situation of the company is set
to remain stable.
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high

Bonds

60%

80%

Equity

10%

20%

Property

5%

10%

Cash

0%

15%

Claims cash flows for the new calendar years are
assumed to follow a lognormal distribution (see Step 2 of
the procedure described at page 3).
Both LoBs were reinsured proportionally in the past (with
a 10% quota share treaty). For the future, we assume
that they are both reinsured non-proportionally, with an
excess-of-loss treaty: 1 layer with six reinstatements, of
which the first is paid at 100% and the rest are free. The
proposed rate is fixed at 1%; the priority is equal to
50000 and the cover to 150000.
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Now assume for example that the defined risk appetite limit of the company is for the 5% quantile of the one-year
Solvency Ratio to be over 140%. Then this limit is breached according to our model (the quantile is equal to 137,1%) and
therefore actions have to be taken to restore the targeted solvency.
Now, let us examine the average composition (average of the simulations) of the balance sheet for each year in the
projection period:

One can see that the available capital increases steadily throughout the years; this is mainly due to the steady rise of the
market value of assets, combined with the fact that the technical provisions remain stable.
The increase of the available capital is countered by the increase of the SCR; the latter is mainly due to an increase of
market risks, especially equity risk. This is due to the fact that the equity allocation percentage increases, as a result of the
set investment strategy.

Conclusion
It is clear from the above that the Reacfin approach for the ORSA capital projections provides powerful tools in the hands
of the decision-makers. As it has been already mentioned, it not only offers great insight on the future solvency position as
required in the ORSA context, but it can also serve as a tool for performing sensitivity analysis in the context of Risk
Appetite or for analyzing different strategic options (investment strategies, policy mix, reinsurance coverage, etc.) and
finally for stress testing purposes (identify the risk capacity of the company, assess adverse scenarios, etc.).
If you want to investigate this topic further, please visit our website (www.reacfin.com), tab OnlineApp. On the page
dedicated to Non-Life ORSA Toolkit, you will find a light demo version of the tool.
You are invited to use it and test different assumptions on the future. Enjoy!
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www.reacfin.com

About Reacfin
Reacfin is a consulting firm focused on setting up
best quality tailor-made Risk Management
Frameworks, and offering state-of-the-art actuarial
and financial techniques, methodologies & risk
strategies.
While we initially dedicated ourselves to the
financial services industry, we now also serve
corporate or public-finance clients.
Advancements in finance and actuarial techniques
are developing at a fast pace nowadays. Reacfin
proposes
highly-skilled
and
experienced
practitioners, employing innovative techniques and
offering expertise in compliance and risk strategies
& governance. Our support will allow your firm to
reach top performances and gain new competitive
advantages.
As a spin-off from the UCL (University of Louvain,
which ranks first in the world for master’s degrees
in insurance), we maintain a strong link with this
institution which enables us to give independent,
tailored and robust advice on risk management,
actuarial practices and financial models.
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