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• Move towards risk-based capital requirements: 

• E.g., Canada (1994), the U.S. (1994), Japan (1996), Australia (2001), 
U.K. (2004), the Netherlands and Switzerland (2006), 
E.U. (presumably as from 2013 on)

• Regulators constrain insurers’ product and pricing policies

Motivation (1/2)
Different mechanisms for insurance regulation are in use
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• Regulators constrain insurers’ product and pricing policies

• E.g., in the U.S. or in the E.U. before 1994

• E.g., in German life insurance the guaranteed interest rate may not exceed 2.25% 
(as from 2012 on: 1.75%)

� upper bound for the guaranteed pay-off for 1 Euro of insurance premium paid

� lower bound for the premium corresponding to 1 Euro guaranteed insurance 
benefit (price floor)
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• Price floors are considered as an instrument for solvency regulation, by preventing 
“go-for-broke” strategies and “destructive competition” (Joskow, 1973; Hanson et al., 
1974; Grace and Klein, 2009)

• However, the interaction between price regulation and insurer safety levels has 
hardly been considered in the theoretical literature so far

Motivation (2/2)
Price regulation in theory
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• This paper…

� provides an explanation for the interaction between price regulation and insurer 
safety levels.

� compares the efficiency between capital requirements or price floors.

� detects whether capital requirements and price floors can both be effective at the 
same time.
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admissible price p 
and default risk

level dr

Objective: 
Maximize SHV

with required equity K  

Discount by frictional
costs (corporate

taxation or agency
issues)

characteristics of
insurance contract (p 

and dr)

Pay insurance
premium
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Nature

(in insolvency case)
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their losses

Nature
Determines asset return and insurance losses (acc. to geom. Brownian motion)

11
LA anddertemines

pays off 
remaining equity
to shareholders
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Regulatory frameworks

Risk-based capital regulation1

2 Price regulation
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3 Combination of capital and price regulation; comparison



Risk based capital requirements (1/2)
Insurer‘s best response function

• Regulator restricts the insurer’s default-value-to-liability ratio at the specified level drreg

• Insurer’s best response: Adjust the premium.

regdr
L

DPO
dr

!

0

0 == Analog under Solvency II:
Restrict the annual ruin probability

1
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( ) ( )pdrSHVdrp reg

p
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• Insurer’s best response: Adjust the premium.
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Risk based capital requirements (2/2)
Insurer‘s best response function
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Prices are lower if
the regulator allows
for more default risk

p*(1.5%)=300



Price regulation (1/2)
Insurer‘s best response function

• The regulator fixes the price, but not the default risk level

• Insurer’s best response:

2

( ) ( )reg

dr

reg pdrSHVpdr ,maxarg* =
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Price regulation (2/2)
Insurer‘s best response function

Premium mark-up for 
frictional costs of capital Profit loading
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dr*(p)
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Capital requirements vs. price regulation
– Comparison

Intersection: preg(1.5%)=305

risk based capital requirements
cause lower insurance prices
than price regulation (Prop. 3)
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Intersection: 
Insurer‘s choice in 

the absence of 
regulation

p (1.5%)=305

p*(1.5%)=300
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Capital requirements and price regulation
– Combination

Assume capital
requirements restricting
the default ratio at the

level of 1.5%
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dr*(307)=1.4%
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dr*(303)=1.5%
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Capital requirements and price regulation
– Combination

There is a price interval in which
price floors are binding, but do 
not cause a higher safety level.
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• Solvency regulation by means of risk-based capital requirements is more 
efficient than  by means of price regulation

• Reason: Risk-based capital requirements allow for a more efficient combination 
of equity and premium income to compose the safety capital

Conclusion (1/2)
Efficiency advantage of risk-based capital requirements
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• Starting point for designing welfare enhancing insurance regulation scheme
(balance implementation costs of risk-based capital requirements against this 
efficiency advantage)
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• In the presence of risk-based capital requirements, price floors can be binding 
but ineffective for insurer safety levels

• When Solvency II is in place, German life insurers will subject to capital 
requirements and price floor (upper bound for guaranteed interest rate)

Conclusion (2/2)
Binding, but ineffective price floors
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• It would be interesting to adjust the model for life insurers:

• Is the guaranteed interest rate restriction effective for safety?

• Can we lower the efforts for capital requirements, since they are overruled by 
the interest rate restriction?
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