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Disclaimer
Any views and opinions expressed in this presentation or any material distributed in conjunction with it solely reflect the
views of the author(s) and nothing herein is intended to, or should be deemed, to reflect the views or opinions of the
employer of the presenter

The information, statements, opinions, documents or any other material which is made available to you during this
presentation are without any warranty, express or implied, including, but not limited to, warranties of correctness, of
completeness, of fitness for any particular purpose
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Let us face it, there is more to a plan than a one-year view …

External requirements
ORSA
Rating agencies
Other regulatory reporting

Internal requirements
Strategic planning
Operational planning
Capital management

What are the
capital
requirements
for the next
few years?

Capital projection: an approach to extend
the internal model one-year view
on capital requirements
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Our methodology aims at a balance between complexity and precision
Integrated SCR & RM framework
• Operationally reasonable
• Leverage of information from
IM beyond one year

Scaling of SCR & risk margin (RM)
• Very simple approach
• Low quality of results
• Output not granular enough

Nested Monte Carlo simulations
• Operationally challenging
• Requires extension of IM

Increasing level of complexity & precision
Scaling of IM scenarios
• Operationally efficient
• No leverage of information from
IM beyond one year

Multiple model runs
• Operationally expensive
• Fully leverage from IM

Fully analytical solution
• Please contact us if you have it
…
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SCR and RM provide the basis for capital projections

From internal model

Inputs for projection

SCR at t = 0

New Business,
Other risks at t=0

RM at t = 0

Run-off at
t = 0 ,…, n

Results

SCR
projection
at t = 2,…,n

RM
projection
at t = 2,…,n

Plan for
t = 2 ,…, n
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A full internal model estimates the SCR based on a Monte Carlo approach
Scenarios

Events

Change in economic value

Closing Economic
Balance sheet

1

1

2

3

4

A
L

Opening Economic
Balance sheet
A

…

2
A

L

Risk
100,000 scenarios

L
3
A

L

4
A
January

L

The solvency capital requirement
(SCR) is defined as the 1-in-200
year event of the change in
economic value distribution over
one year time

December
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Risk Margin is a component of economic valuation
Risk margin
• The goal of economic valuation is to assign values to the balance
sheet positions that are as realistic as possible. The resulting
balance sheet is called economic balance sheet

Economic Balance Sheet
Economic
Value
RM
Assets

Technical Provisions
BEL
Other
liabilities

• Market values are generally accepted for economic valuation
purposes (mark-to-market), but they are only available for
positions traded in deeply liquid markets. This is the case for
many asset positions
• In contrast, there is typically no liquid market for liabilities, and
hence their economic value needs to be approximated in a
market-consistent way using models (mark-to-model)
• These models compute the economic value of the liabilities as
the present value of the best estimate liabilities (BEL) plus a socalled risk margin (RM)
• The risk margin is the risk premium investors expect for the risks
of the liabilities
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Risk Margin is a component of economic valuation
The cost of capital method for the risk margin

• The risk margin is computed as the discounted sum of all the
costs of capital over all years
• The cost of capital is set to 6% according to Solvency 2
• The capital for each year is an input into the risk margin
calculation and it is derived from the company-specific risk
profile
Discount benefit

≠
Simple sum of
cost of capitals

Risk margin

2

3

4

5

11

Risk Margin is a component of economic valuation
The cost of capital method for the risk margin

• The risk margin is computed as the discounted sum of all the
costs of capital over all years
• The cost of capital is set to 6% according to Solvency 2
• The capital for each year is an input into the risk margin
calculation and it is derived from the company-specific risk
profile
Discount benefit

≠
Simple sum of
cost of capitals

… divide each years’ cost of capital by 6% …
Risk margin

2

3

4

5
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Extracting this information provides a view on the run-off capitals and…
Step 1: Run-off

• The result of dividing the cost of capitals by 6% is the required
capital in each year for the run-off case
• As an example to illustrate this, let us assume
− “Simple Insurance” underwrites only 1 casualty contract in
its first year and stops underwriting risks after the first year
− Underwriting risk lasts for several years and capital needs
to be provided accordingly2)

Market

− Credit and operational risk can be assumed as immaterial
(for simplification)

Underwriting

− Market risks can be hedged for future years; in the first year
it is considered in the SCR
Year

1)

1

2

3

4

5

1) Year 1 starts at t=0 and ends at t=1 etc.
2) As this is a startup company, at t=0, no underwriting risks are on the balance sheet as rights and obligations, hence no risk margin contribution
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…including future new business provide a methodology for capital projection
Step 2: Going concern

• To continue the previous example:

Previous
years
business

− “Simple Insurance” continues underwriting (the same risk)
year after year
− Year-on-year a new layer of risks is added to reflect the new
business, through scenarios scaling according to plan
− Also, each year the previously existing business is fading out,
as its risks vanishes over time

hedged

Market

• The chart above shows the projections of the required future
capital

Underwriting

Year

1)

1

2

3

4

5

1) Year 1 starts at t=0 and ends at t=1 etc.
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The projected run-off component of the SCR allows to project the risk margin
Projected risk margin

• The risk margin at the beginning of year 2 is estimated based on
the projected run-off components of the SCR as of year 2,
illustrated in

Previous
years
business

• Similarly, the basis for the risk margin at year 3 are shown in
etc.
• Based on this inputs, the risk margin is calculated as the
discounted sum of all the costs of capital over all years

hedged

Market

Underwriting

Year

1)

1

2

3

4

5

1) Year 1 starts at t=0 and ends at t=1 etc.
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Simple approaches for projection of non-core risks
In addition to UW, all other risks are considered to ensure the projected risk profile is complete:
• Invested Assets:
− Market value of next year is calculated as market value of previous year plus expected change in economic value minus expected dividend
− Planned asset allocation is an input into the projections
− Asset risk scenarios of the first year are scaled accordingly to reflect the risk for future years
• Operational and credit risks evolve as the 1-in-200 year event of UW risk, through scenario scaling
• Interest rate and currency risks are kept constant over the projection horizon
• Tax effects are calculated on projected pre-tax scenarios
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Integrating capital projection into the IM framework has many advantages
Efficient, consistent and convenient
User input – assumptions on the future
Scenario on Business growth
Scenario on Business growth
Scenario on Business growth
Scenario on Business growth

Calibration / parameters

The capital projection module is integrated within the internal
model (IM) architecture. Advantages are:
• Direct access to IM data inputs/parameters for calibration

Internal Model

Projection model

Capital Projections

• Inputs, modules an methodologies are consistent
• Results are available on the same reporting platform as the IM
• Operationally efficient, leveraging from flexibility designed into
the IM

Pre-tax IM scenarios
Risk margin patterns
Parameters from eco.sensis1)
Some other parameters2)

Results
Group and legal entities projections of:

• Efficient use of development resources as code is maintained
and run in the same environment
• Model changes improve both the IM and the capital projection
model

SCR and Contribution to SCR
Risk Margin
Scenarios / Full Risk Profile
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How this looks like in reality – set up and control through a web interface
Copy
model
Launch
model run

Metadata

Project
folder

Access results
Attach data sets
Other
calibration
IM results
data

Standard
reports

Ad-hoc
analysis
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How this looks like in reality – flexible reporting functionalities
Python code for tailor-made graphs and statistics…

… e.g. dependency scatter plot …

Scenario ID

… or contribution to SCR by risk categories or legal entities…

years

… as well as details on new business generation

years
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Conclusions … and next challenges
• Projecting capital requirements beyond one year is needed both for internal and external stakeholders
• Various methodologies can fulfill this purpose, characterized by different level of complexity and precision
• We propose an approach built on the internal model framework and on SCR and RM in particular
• The RM contains information about run-off capitals, while the plan contains a view on the targeted future new business
• This integrated approach offers a series of benefits, in terms of efficiency, consistency and convenience
• … What is next?
• An healthy internal model (IM) is a living tool, it always needs to be maintained and kept up-to-date, both in terms of technical
implementation and modelling methodology/assumptions. Consequently, the same is true for a capital projection model built on
the IM
• Provide management with an app for mobile devices to e.g. evaluate different growth scenarios together with pre-defined set of
economic assumptions
• Present and discuss the proposed approach within peers / actuarial community and consider enhancements to methodology

21

Q&A
Thank you for your attention !

eschlaepfer@scor.com
dcanestraro@scor.com
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