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B Insurance premiums are subject to insurance premium tax (PT)
instead of value-added tax (VAT).

m Characteristics of PT:

m Insurance companies cannot deduct VAT payed on inputs from PT.
m Corporate buyers of insurance cannot deduct PT payments from VAT.

= PT leads to a higher taxation than VAT!

Compare tax systems with PT and tax systems that allow for
deductions applying mathematical models!
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Setting [[ﬂgf!}}] 0

, BERLIN 2018
H gross premiums: me R

m VAT rate: Ty, = 0; PT rate: 7, >0

m taxed/untaxed input: L = (14 Tyar)-L

L

m rate of input: a =~

Deduction if VAT was paid on outputs:

[ - L — TVATGT[
From BaFin-data, we estimate a =~ 5.2%. Setting T7,,, = 19%, we obtain

[—L~0.99%-m
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m PT: Basis of assessment are the premiums.
m Equivalent VAT T,,: Basis of assessment is the value added W.

Equivalent VAT rate:

P o Tt
TurW =TT &=  Toar = Tor =

From BaFin-data, we estimate W ~ 31.3%- . Setting T,r = 19%, we obtain

Ty ~ 60.7%
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Assumptions:

m Hypothetical tax system in which deduction is possible.
m All tax savings are passed to a corporate buyer of insurance contracts.

Notation:

m total revenue of the corporate insurance holder: U € R
m untaxed cost of insurance: V eR
B insurance ratio: g = % € [0, 1]
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Tax savings of the corporate buyer of insurance:
E = (Tvar 0+ Tpr) BU

Setting a ~ 5.2% and B = 0.5%, we obtain

E~0.1%-U
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S = (Tvar® + Tpr) * M+ Tyar - (1 + Tpr) - Mg
where lNg are the untaxed insurance premiums of corp. insurance holders.
Assumptions:

m Insurance premiums are subject to VAT instead of PT.
m T, > T, and W <.

Hypothetical tax revenues S:

~

S — TVATW < TPTI_I < S
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Equivalent VAT rate T7,,; that leads to the same tax revenues, but now
also incorporates taxes on PT paid by corporate policyholders:

o [
Tyar = (Tvar O + Tpr + Tvar(1 + Tpr)9) - W
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Assume g = 35%.
Setting W ~ 31.3%-N, a~5.2% and Tr; = Tyr = 19%, we obtain

Toar = 89.2%
Replace PT by VAT, then total German tax revenues decrease by approx.

S_TVAT‘WQZZ%'H
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m Proportional insurance contract over a fixed time horizon.

m initial wealth of the insurance holder: w >0

m random loss: X € L1(R,)

m fraction of the loss that is covered by the insurance: v € [0, 1]
m premium: e R, (full insurance), v - m (partial insurance)

Terminal endowment of the insurance holder:

Xy=w—X+vX—mn)=(1—-Vv)(w—X)+ v(w—m)

= Compute v as the solution to an expected utility maximization!
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m u:S — R Bernoulli utility function, SC R

m Optimal insurance contract is characterized by the maximizer
v* € [0, 1] of the expected utility

v — E[u(Xy)]

m Necessary condition for an interior solution v e (0, 1) is
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CARA-utility function: uj(x) =1—e ¥, k > 0.

m If X ~ Ber(X, p), the optimal insurance contract is characterized by

( > pxe<X
O’ 7-[ _— 1_p+peK)A(’
1 -
=—1 o akX
V™ () = 1—Lln(‘3 ) s > T > pX
KX ;<_T_ 1jp+pe’<x
1, pX > .
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m taxed premium: Ty, Tyar
m VAT and PT can be deducted from each other.
m All tax savings are passed to a corporate buyer of insurance.

The effective premium equals

TyarX + Tpr

1+ Tpr

Tlyar =Y * Tlpr, Y =1-—

Setting a = 5.2% and Tsr = Tyar = 19%, we obtain ¥ = 83.2%
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Optimal Insurance Demand: Example
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Standard Deviation Principle: p = 0.1, § = 0.4, kK = 0.3
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m Tax savings lead to a reduction of the sales prices.
m Reduced prices increase the relative competitiveness.

Assumptions:

m Two firms that produce different goods i =1, 2.
m Sales prices: pj,i=1,2

Demand for the two goods is the solution to a utility maximization!
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m budget: we R,
m utility function of the consumer: u: X - R, X =R, x R,

m The consumer’s demand x™ = (x, xJ) solves her utility maximization
problem
x* € argmax,cg2 U(X1, X2)
+

subject to her budget constraint

P1X1 + P2X2 =W
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When the tax system is changed, the sales price of the domestic firm (here,

firm 1) decreases by
Oa,5 - P1

where
90{,,8 = (Tyar + Tor) B

and p; denotes the original price with premium tax.

Decreased unit price:
p1=(1—06aq,)P1
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Relative shift in demand after modifying the tax system for

Cobb—DougIas Utility Function:

Let X ) be the demand of product 1 after modifying the tax system. Setting

Ax(la) = x(la) xg ), we obtain

With parameters from above, we compute 84 =~ 0.1%, thus —z-~ 0.1%
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m initial wealth: w e R
m risk process: (R{)t=0, Ry =w

The ruin probability of insurance companies is

YW () = P(mf RY < o)

t=>0

The design of the tax system and a modified tax rate on premiums
alter the financial resources and ruin probability of the insurance
company!
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m taxed premiums: T=(1+T)- 1, T € [0, 1] PRI
m realized tax charged on L: €T, £ € [0, 1]
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The after-tax risk process is

Tt

RIE =w+ [

—(1 +£T)L}t— > X

1+7T

The effective insurance premium is

T,E& 1t
e =

—(1+eT)L
1+T
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SCR = p(X)

where p Is a monetary risk measure and X denotes the random change in
the net asset value of the company.

Assumptions:

m Deduction of VAT paid on inputs is permitted.
m Tax savings are retained by the insurance firm.
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The SCR is reduced to -
SCR — SCR_ TVATGT[

Setting a ~ 5.2% and T, = 19%, we obtain

SCR ~ SCR— 0.99%m
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m Competitiveness of corporate buyers of insurance,

m ruin probabilities of insurance firms and
m solvency capital requirements

are hardly affected. In contrast, the influence of the tax system on

m the cost of insurance,

m insurance demand,

m tax revenues and

m the profitability of insurance firms
Is significant

.
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