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Motivation
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Definition of the Solvency Capital Requirement (SCR)

Directive of the European Parliament and the Council

» Article 101: the SCR *“shall correspond to the Value-at-Risk of
the basic own funds of an insurance or reinsurance undertaking

subject to a confidence level of 99.5% over a one-year period”

» Citation 64: “the Solvency Capital Requirement should be
determined as the economic capital to be held by insurance ...
undertakings in order to ensure ... that those undertakings
will still be in a position with a probability of at least 99.5%,
to meet their obligations to policy holders and beneficiaries

over the following 12 months.”
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Definition of the SCR

Possible interpretations of the Solvency Il framework:
Article 101

> SCRgl = VaRo,ggg, (NO — v”(O, 1)N1>

> SCRSZ = VaR0.995 (No — VCO(O, 1)N1)

> SCR := VaRo.o05 (EQ(vf'(o, 1)Ny) — v7(0, 1)/\/1)
Citation 64

» SCR§ :==inf{Nop € R:P(N; >0)>0.995}

where v is the riskless discount factor and v<° the company

specific discount factor
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Questions

(1) Are (some of) the definitions equivalent?
(2) Are Article 101 and Citation 64 consistent?

(3) If the different definitions cannot be harmonized, are there

other arguments that support or disqualify some versions?

(4) s it possible to solve the circular reference in the definition of
the Risk Margin?
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Example
105 120
w1 w1
K. 100 / K2 100 /
x‘ x
105 90
» the insurance company holds two shares of stock K2
» the company has to pay after one year exactly one stock to a
policy holder
> SCR(j’l = SCR(’,’ = 1—(7)0
» SCR3? = SCR§ =0

Which SCR is adequate here, zero or greater than zero?
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Comparison of the different SCR definitions
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Discussion of definition ¢

Given that Klo is deterministic, we have

SCR§ = inf {No € R : P(N; > 0) > 0.995}
= VaRg.905 (No — v*(0, 1) Vy)

» v39(0,1) is the discount factor of the additional assets

» the mathematical structure of Article 101 and Citation 64 are

similar
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Relation between definition al and b

Theorem 2

We assume a risk-neutral measure Q and a discount factor v/

such that K; = Eq(v"(t, u) Ky|Ft) forall u >t >0

and such that L; = f(t’oo) Eq(v™(t,u)d(—2Z, — Yu)|Fr)

for all t > 0.

Then we have Ng = Eq(v"(s,s + 1) Ns;1|Fs) for all s > 0 and

fs>
= VaRo 005 (EQ(\/’(S, s+ 1) Nov1|Fs) — v(s, 5+ 1) Ny
= SCR?.

SCRZ" = VaRg.005 (Ns —v"(s,54+1) Nyyq

%)
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Relation between the SCR definitions

SCR2!

Q exists

SCR?®

ad . rl

v = v & Q exists

October 2, 2012

SCR?

SCRe
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Convergence of SCR definitions
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Example

» insurance company has assets of 200 and has to fulfill
insurance liabilities of 105 in one year

> the share ratio of the additional assets is 0.4

> free surplus today: 100 and y(!) = SCRZ! = 120 ~ 14.3

» assets can be reduced to 100 + 1(7)—0 (additional assets are paid

out according to the strategy that corresponds to v9)
> new SCR y( =310~ 6.9

» and y©®) ~ 6.4

> ... (repeating this procedure infinitely often)

> converges to 6.25 = SCR§

Is this always the case?
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Convergence

We consider the following framework:
» y(1) .= SCR? = VaR,, 995( —v(s,5+ 1) Neys

)

> y(”) = VaRyg.995 (y("_l) — V(S, s+ ].) (Ns+1 + (y("_l) —
No)vad (s, s + 1)—1) f5>

If there exits an € € (0,1) such that

im y(M = 3
then nIl_)ﬁ;oy SCR¢.
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Speed of convergence
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Risk margin
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Risk margin

» “The value of technical provisions shall be equal to the sum of
a best estimate and a risk margin.” (Paragraph 1 of article 77)

» “The risk margin shall be calculated by determining the cost
of providing an amount of eligible own funds equal to the
Solvency Capital Requirement necessary to support the
insurance and reinsurance obligations over the lifetime

thereof.” (Paragraph 5 of article 77)
» definition of the risk margin in QIS 5

SCRRU

RM =S =Tk
k>0 (1 + rk+1)k+1
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Risk margin definition

The RM at time s is defined as

RMs :=Y "Eqp(c(k)v"(s, k + 1) SCREY|F,),
k>s
where c(k) is the cost-of-capital rate at time k. Since the choice
of the measure is unclear, we write Q/P to indicate that a mixture
of both measures is likely.
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Risk margin circular reference

The SCR of a reference undertaking at time s can be calculated

without a circular reference, more precisely

1
SCRRY = ik .
) 1+Eq/p(c(k) v(s,s +1)|F) aRo.005 (As|Fs)

where

Ns I:(As - Bs) - V(57 s+ 1)(A5+1 a BS+1)

+v(s,s+1) Z (Est1,¢ — Es,¢) and
t>s+1

Es: :=Eqp(c(t)v"(s,t +1) SCREY|FS), t=>s.
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Conclusion
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Thank you very much for your attention!



	Motivation
	Comparison of the different SCR definitions
	Convergence of SCR definitions
	Risk margin
	Conclusion

