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ABSTRACT

This article provides an overview of dynamic hybpidbducts along with their di-
verse characteristics and contract variations dhatavailable in the German mar
ket at present. Dynamic hybrid products are inngegalife insurance contracts
combining features of traditional participatingeliinsurance with those of unit-
linked policies. This approach is thereby impleredrty a mathematical algorithm
based on a constant proportion portfolio insurasicategy that periodically reallo-
cates funds (e.g. once per month or day) betweepdlicy reserve stock (with an
interest rate guarantee), a guarantee fund andefuity fund. In this paper, we
contribute to the literature by gathering and sumirnay available product and
market data about dynamic hybrid products. In aalujtrisk-return profiles are

presented and compared. This offers insights hecspectrum of product concepts
along with embedded guarantees and options amdesded to identify key char-

acteristics and unique features in the market.
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1. INTRODUCTION

Against the background of the demographic develaopraad changing consumer needs, in-
novations in life insurance and pension producteh@ecome of central relevance in the in-
surance industryIn Germany, such innovations are represented bgmjc hybrid products,
which are typically offered as deferred annuity tcacts. Dynamic hybrid products combine
merits of traditional participating life insuranaad unit-linked products by periodically shift-
ing funds between the policy reserve stock of aurer (with an interest rate guarantee), a
guarantee fund and / or an equity fund. Since thgirket launch in 2007dynamic hybrid
products are offered by several life insurance camgs by now and become increasingly
important® In this paper, we contribute to the literaturepsgviding a comprehensive study
of the market of dynamic hybrid products in Germane identify key contract characteris-
tics of available dynamic hybrid products and examihe concepts, concrete products of-
fered by insurers, and present risk-return profigsociated with this product design.

In the literature, dynamic hybrid products are rhaeddressed by the non-academic litera-
ture, such as discussed in Menzel (2008), SieB6aq), and Bettels, Grosner, and Leitschkis
(2011). Apart from the non-academic literature,awc hybrid products are studied quantita-
tively by Kochanski and Karnarski (2011) and Bolireard Gatzert (2012). Menzel (2008)
and Siebert (2008) provide qualitative discussioindynamic hybrid products, which are of-
fered by an insurance company along with tradifimtracts. While Menzel (2008) pin-
points the risk for an insurance company that soeisted with dynamic hybrid products,
Siebert (2008) counters that there are also mefithynamic hybrid products in addition to
detriments from an insurer’'s perspective. Bett@msner, and Leitschkis (2011) point out
that there are interaction effects between thef@ars of dynamic hybrid products and tradi-
tional life insurance contracts, which have to deeh into account by an insurer when offer-
ing dynamic hybrid products. While they conductasec study, they do not provide a model
framework or details of their calculations. In a@st to this, Kochanski and Karnarski (2011)
provide a partial internal model for static as wal dynamic hybrid contracts and thereby
illustrate a shifting mechanism for a 3-fund dynainybrid product. They focus on calculat-
ing the solvency capital requirements for dynamybrid products under Solvency Il and
show that their approach is superior to the stahftamula for innovative life insurance con-
tracts. Bohnert and Gatzert (2012) study the impaatynamic hybrid products on the fair
valuation and risk assessment of an insurer wibr#olio consisting of traditional participat-
ing life insurance contracts and dynamic hybriddoiis. Toward this end, they provide a

! See Gatzert and Schmeiser (2013).
2 See, e.g., Ortmann and Pfeifer (2010), and Fifjirethe subsequent section.
3 See, e.g., Daalmann (2012), and Salzgeber ande$(R012).



model framework with which they analyze the intéiac effects within a portfolio of dynam-
ic hybrid products and traditional contracts. Exkeaugh dynamic hybrid products have re-
cently been attracting attention in the literatared the number of insurers offering these
products steadily increase in the German marksiijdy that holistically examines the current
market of dynamic hybrid products is still due.

In this paper, we thus provide an overview of therkat of dynamic hybrid products in Ger-
many. In doing so, we focus on assessing the ocmmeerof dynamic hybrid products in the
market along with key characteristics and optiohthe available contracts. In a theoretical
part, we first introduce and specify the methodpatfolio insurance strategies, to which the
method of dynamic hybrid products can be ascrilégile we thereby show the idea of static
hybrid products as an early version of this prodi@ss, we focus on illustrating the concept
of the dynamic versions. In the market overview, ch@racterize and discuss the available
products based on their product design (2-fund-fm8 concept), the availability in form of
different contract types and embedded contracboptiFurthermore, we address the compa-
rability of products by means of risk-return prefil Thus, this comprehensive assessment of
the market of dynamic hybrid products is intendedffer insights into their functioning, key
contract factors, and their performance along wighr risk.

The remainder of the paper is structured as foll@&extion 2 presents the concepts of dynam-
ic hybrid products in a theoretical part. Sectiopr8vides the market overview with compre-
hensive information about the available contraod @mbedded options. Section 4 addresses
the comparability of products and Section 5 conetud

2. THE CONCEPT OF DYNAMIC HYBRID PRODUCTS

Portfolio insurance strategies have long been lisedanks and have by now become im-
portant for the product design in life insurancieToncepts of portfolio insurance can gen-
erally be divided into two categories (see, e.gsdk, 2002.The first group comprises ap-

proaches where risky assets are hedged by finatheialates, such as protective put options,
and it is referred to as option-based portfolicumasice (OBPIJ. Second, guarantees can be
ensured by periodically allocating assets to riglefand risky investments, such as imple-
mented in a constant proportion portfolio insura(@BPI) strategy.Based on this idea, dy-

namic hybrid products invest and periodically reedite the savings part of a contract in an

See Grossman and Vila (1989) for the formal digdim of a portfolio insurance strategy.

®  This was first discussed in 1976, see LelandRarninstein (1988) and Zagst and Kraus (2011).

The concept of a CPPI for fixed income securities first addressed by Perold (1986) and it isothiced
by Black and Jones (1987) for equity investments.



insurer’s policy reserve stock as a risk-free a@sith a minimum interest rate guarantée),
guarantee fund and / or an equity fund. This isedeith the aim to combine the stability of
traditional life insurance policies along with bétieg from positive capital market returns.
In this section, we concentrate on the functiorohdynamic hybrid products, while we brief-
ly address the concepts of a CPPI and a staticichysoduct first, since dynamic hybrid
products are based on those.

Constant proportion portfolio insurance strategiestrol for each period the percentage of
total assets that is invested risk-free and riskgpectively. The partitioning of an account
valueAV; at timet with a guaranteed valug,,,, in t+At is given by (see, e.g., Gatzert and
Schmeiser, 2009; Balder and Mahayni, 2010)

B = (1-a,) AV,
§ =a, LAY = AY- B,

whereB; denotes the risk-free or low-risk part of bondd &provides the portion to invest
risky, i.e. in stocks. The percentagg is calculated as follows,

—At
AV —(1+r .
@, =min| max mE— (1+5) G 0| @

' 1
A ®

with m= 0 indicating a multiplier to control for risk aveosi. The numerator in Equation (1)
is referred to as cushion, since it specifies thetion that is not required to meet the guaran-
tee and that can be invested in the risky dsset.

Using this idea, static hybrid products combineaaitional life insurance policy with a fund
investment. In doing so, static hybrid products split the piem into two investment parts.
One part is invested in the premium reserve st®dRS) of a life insurer that resembles an

The guaranteed interest rate represents a fatedwhich is at least paid on funds in the pol&serves.

A CPPI strategy invests funds in a pro-cyclicalyvand might lead to a cash-lock, i.e. all fundgehen be
invested risk-free in order to achieve the guamniie contrast to this, there are modificationsaaftandard
CPPI that adjust the parameters according to theemtumarket environment (see Salzgeber and Steurer
2012).

Static hybrid products were introduced in 199%hasfirst hybrid products in Germany (see, e.gclkanski
and Karnarski, 2011) and they are referred to asithyproducts of the first generation (see Witi@1@).

To be precise, the premium is split into fourtpanamely investments in the traditional policyg am equity
fund as stated above and in addition to this coat® to be covered as well as a premium snippetchias
paid for a term life insurance to cover the casdegth. In further explanations, we will ignore tager two
premium snippets and focus on the two investmerispa
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investment in a traditional policy with a guaramteate of returrmg and the right to receive
surplus, whereas the second part is invested megaity fundeF:. The initial partitioning of
the premiums is maintained throughout the contexad and is given by (see, e.g., Kochanski
and Karnarski, 2018

PR$: Gt+At =,
(1+15)
EF, = AV - PRS

At a certain time during the contract term, theestment in the policy reserves might be
higher than required to meet the set guaranteé, lezea part of the investment in the policy
reserve stock could theoretically be transferrethéorisky investment with a higher return on
average. This leads to the dynamic version of layproducts.

Dynamic hybrid products merge the concepts of CGitell the static hybrid product. In con-
trast to splitting the premiums in case of a staybrid product, a contract’s total account
value is split and invested in the policy reseneels of an insurer and an equity fund (and / or
guarantee fund), and it is periodically (e.g. montir daily) reallocated between these pots.
A 2-fund shifting mechanism that invests the maximproportion of the account value in an
equity fund or guarantee fund along with ensurlmgduarantee, is given By

Gt+At - (1_ A ) DO\Vt if Gt+At

At ! > l
PRS=1 (1+r)" -1+ (1-4) Ay,
0, otherwise
G (@)
AV, - PRS, if—tA_>]
F= (1-2) Ay,
AV, otherwise

whereF; can be a guarantee fun@R,) or an equity fundEF,).*® In case of the guarantee
fund, the guarantee promise that the fund valueaalose more thal percent per period is
provided by a different company. When using theitgqund, the insurer provides the guar-
antee to the policyholder and thus faces a gapthakthe equity fund value drops below
1- A percent of the value at the beginning of the mkrithis gap risk has to be hedged by the

1 Here, the guarantee is ensured by the policyvesstock only, i.e. the equity investments’ vahoeild drop
to zero in the worst case.

21t is based on Kochanski and Karnarski (2011).

¥ Here, the guarantee is provided by the policgmesstock and the fund investment, which is assuiméall
in the worst case by percent in one period. Furthermore, a 2-fund dyodmbrid product with an invest-
ment in the policy reserve stock and an equity ftesdmbles an individual CPPI strategy.



insurer itself. A 3-fund dynamic hybrid product’ssamhanism with the aim to invest as much
as possible in risky funds results to (see, e.ghn@rt and Gatzert, 2012; Kochanski and
Karnarski, 2012

Gt+At - (1_/]) Do‘vt if Gt+At >1
PRS={ (1+r)*-1+1 ' (1-A)0AV,
0, otherwise
AV, - PRS, if@jﬁ >1
GF = t 3)
S , otherwise
1-A

EF = AV - PRS- GF

The mechanisms in Equations (2) and (3) allow foftisgs between all considered funds,

which is often referred to as dynamic hybrid prdduef the third generation (see Witte,

2010). In contrast to this, dynamic hybrid produmitshe second generation or partial dynam-
ic hybrid products allow for shiftings in one ditien only, i.e. from the policy reserve stock

to the guarantee fund, and from the guarantee titige equity fund (in case of a 3-fund ver-
sion), but not vice versa (see Witte, 2010).

In addition to using these shifting mechanismshi@ accumulation phase, this concept can
analogously be continued in the payout phase, wisithen referred to as a dynamic hybrid

annuity. Here, the guarantee at the end of eagbdkas to be set equal to the present value
of the guaranteed annuity payments. Furthermomeeehanism that increases the annuity in
case the funds’ returns are positive has to beded (see Kling, 2009).

4 One the one hand, a high upside potential isledahrough a maximum investment of the accountevan
risky funds, while still ensuring the guaranteest dn the other hand this implies numerous shifjrand
thus transaction costs, and this strategy actsyctieal. There are different mechanisms that arbdlance
this tradeoff, which are referred to dynamic hylgidducts of the fourth generation (see Witte, 3010



3. MARKET DEVELOPMENT, PRODUCT DESIGNS, AND EMBEDDED OPTIONS

In what follows, we give a comprehensive marketresv and study dynamic hybrid prod-

ucts that are available in the German life insueamarket. Dynamic hybrid products are gen-
erally pension contracts designed as deferred gnpoiicies and they are provided for all

three levels of retirement arrangements in Gernia@urrently, about 20 life insurance com-
panies provide dynamic hybrid products and thd Gimntracts in Germany were offered in
2007° as outlined in Figure ¥’

Even though there is no comprehensive informatiailable with respect to the market share
of dynamic hybrid products in life insurance, adeto the best of our knowledge, the availa-
ble market data for life insurance is still insiigit While the market share of unit-linked poli-
cies decreased since 2008 (share of 15.1% ofrigierance premiums in 2008), it is still on a
comparable level in 2011 (14.5%) and consideraipdr than ten years ago (e.g. 5.7% in
2000, and 7.3% in 2001) (see GDV, 2012, Table B4)h respect to new unit-linked busi-
ness, about 87% of the new contracts are unitdinkenuity policies in 2011 (see GDV,
2012, Table 35). Furthermore, this trend towardsudy contracts with guarantees can also
be confirmed for the category of traditional pai Here, the market share of traditional par-
ticipating life insurance contracts has decreasef@vor of an increase in traditional annuity
contracts (e.g. market share of participating iifeurance contracts of 52.7% in 2001, and
32.2% in 2011; market share of annuities of 22.4%92001, and 32.7% in 2011) (see GDV,
2012, Table 34). According to the market data byM3R012), dynamic hybrid products are
classified as traditional annuity policies or ulivikked annuity contracts depending on the
product’s investment structure. This shows thatiti@nal as well as unit-linked annuity con-
tracts become increasingly important and indicaténareasing potential for dynamic hybrid
contracts, which also becomes evident in the istngenumber of insurance companies offer-
ing dynamic hybrids.

> Here, contracts are available as a so-callect sision or “Rirup” pension, as a government-sligesi

contract called “Riester”, and as private pensi@amng

6 See also Ortmann and Pfeifer (2010).

7 In 2011, there are a total number 94 life insaeacompanies in Germany and their share in thé poémi-
um income in the sector of primary insurance ametm#8.7% (see GDV, 2012, Table 1).



Figure 1: Estimated year of introduction of dynamic hyhpidducts by German insuré¥s
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Table 1 gives an overview of dynamic hybrid produatfered as deferred annuity contracts
that are currently available in the German lifeuiiasice market® The first column shows
insurance companies offering dynamic hybrids, wherhe second column lists either con-
crete products that are offered by the correspgndimpany or the name of a product line, if
available. The third and fourth column provide mmf@tion about the availability of different
contract versions with respect to taxation and gawent-subsidization and the basic design
of the dynamic hybrid products’ shifting systengpectively.

8 This information is based on inquiries made Bgpkone. Skandia offered partial dynamic hybriddoms,

but discontinued new business with unit-linked atiter insurance products in 2012, due to stratdga-
sions of the globally acting parent company Old di{see www.skandia.de).

The list is mainly based on information that v&itable through the insurers’ websites and itsseanbled
with the aim to provide a comprehensive market ves, as to our knowledge, it covers most of thekeg
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The results in Table 1 show that about 70% of treelgpct lines (15 out of 21 considered
product lines) are available in all three levelshd German retirement arrangements, i.e. (1)
the products are offered as a so-called basic permsi “Rirup” pension with deferred taxa-
tion (“basic”)?° (2) as a government-subsidized version calledsfRi& (“subsidized”f* and

(3) as a private pension plan (“private”), for whipremiums have to be paid out of taxed
income. Only two insurers offer dynamic hybrid puots solely in a government-subsidized
version (see Asstel, 2013; Heidelberger Leben, R0ABereas four insurers offer in addition
to private pension plan versions, either subsidizetsions (see Die Bayerische, 2013;
Gothaer, 2013; Universa, 2013) or a basic pensiea VHV, 2013).

Dynamic hybrid products that are available in therr@an insurance market can further be
distinguished in 2-fund and 3-fund concepts. Thevailing design is the 3-fund approach
that is used by 19 (out of 21 considered) insunefgreas a 2-fund system is used by two
insurers only (see Allianz, 2013; WWK, 2013). Whilee two available 2-fund concepts in-
vest in the insurer’'s policy reserve stock and quitg fund(s) (see Allianz, 2013; WWK,
2013), the 3-fund dynamic hybrids additionally asguarantee fund as a third fund.

As outlined above, all dynamic hybrid systems applperiodical rebalancing process be-
tween the used funds. However, the time intervatsvéen these shifts differ for considered
concepts. On the one hand, short intervals areseacgto be able to immediately react to
market movements and to reallocate capital to fis&y investments, such as the insurer’s
policy reserve stock or a guarantee fund, forriglimarkets or vice versa in case of an up-
ward trend of the investments. On the other haastscincur for every reallocation of funds,
which thus constitute a tradeoff between minimizirsgnsaction costs and keeping the capaci-
ty to act as quickly as possible. Here, we can mesevo different implementations, i.e. the
considered concepts either conduct shifts (if resog3 every day or once per month. In our
study, the concepts of 18 insurers control and shife per month, while it is done daily by 3
insurers, which are denoted by an asterisk in Talleee Allianz, 2013; VPV, 2013; WWK,
2013). It can be noticed that the 2-fund concepisaide with the daily shifting, while virtu-
ally all 3-fund approaches use the monthly shiftiagcept for one 3-fund mechanism that
conducts shifts every day (see VPV, 2013). Thiuis to the fact that the 3-fund products use

20 A “Rirup” pension plan is subject to tax deferiat. in the accumulation phase, premiums are pat to
taxation and annuity payments are taxed in the ytaghase (currently, premiums as well as annuity pa
ments are partly taxed in the transition periodl @@40). Contracts have to fulfill certain critario be eligi-
ble as a “Rirup” pensiomter alia, annuitization in the payout phase is mandatohgesg kinds of products
are mainly intended for self-employed persons teecthe gap between state-run and private pensions.

A “Riester” pension plan is subsidized by the ggmament, which contributes to the contract by aciol
payments and tax benefits. To qualify as such &a&ot) policies must haviter alia, a money-back guar-
antee. At the end of the accumulation phase, 30%etontract value is allowed to be paid out &sap-
sum payment, while the remainder has to be aneditiz
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a guarantee fund in addition to the policy resetteek to provide the guarantee. In contrast to
this, the 2-fund systems have to be more flexidwethey make use of the policy reserve stock
only in order to ensure the guarantee promisetddgolicyholders.

Table 1: Offered 2- and 3-fund dynamic hybrid product&iermany?

Insurance company Product line / product Produm ty Design
Allianz Invest alpha-Balance basic / subsidizedvate 2-fund*
Alte Leipziger ALfonds basic / subsidized / private 3-fund
ARAG FoRte 3D basic / subsidized / private 3-fund
Asstel Riester-Rente ReFlex subsidized 3-fund
Condor Congenial basic / subsidized / private 3Hun
Die Bayerische Garantierente ZUKUNFT subsidizedvate 3-fund
Gothaer ReFlex subsidized / private 3-fund
Heidelberger Leben SafePerformer Riester Rentsubsidized 3-fund
HDI TwoTrust basic / subsidized / private  3-fund
LV 1871 Performer basic / subsidized / private  Befu
Moneymaxx Basisrente / Riesterrente / basic / subsidized / private 3-fund
Betriebsrente / Privatrente
Nurnberger Doppel-Invest basic / subsidized / peiva 3-fund
Provinzial GarantRente Vario basic / subsidizedvape 3-fund
Signal Iduna SIGGI basic / subsidized / private  uBef
Stuttgarter performance-safe basic / subsidizet/ate 3-fund
Universa topinvest subsidized / private 3-fund
VHV Variorente-Invest basic / private 3-fund
Volkswohl Bund Basis- / Riester-Rente basic / stlized / private 3-fund
VPV ISS basic / subsidized / private ~ 3-fund*
Wirttembergische  Genius basic / subsidized / givat 3-fund
WWK IntelliProtect basic / subsidized / private  uhd*

Notes: *reallocation of funds is conducted daily;is conducted monthly in the other cases; basic
refers to a basic pension “Basisrente” or “Rurup” ith deferred taxation and mandatory
annuitization; subsidized means government-suleidiRiester”); private denotes a private pension
plan with “prior” taxation, i.e. premium(s) are pdiout of taxed income, while a portion (currently
50%) of earnings are tax-deferred.

2 See the contract brochures available at the énsurwebsites, i.e. see, www.allianz.de, www.alte-
leipziger.de, www.arag.de, www.asstel.de, www.congasicherungsgruppe.de, www.diebayerische.de,
www.gothaer.de, www.heidelberger-leben.de, wwwdeali. www.lv1871.de, www.moneymaxx.de,
www.nuernberger.de, www.provinzial.de, www.signdiiia.de, www.stuttgarter.de, www.universa.de,
www.vhv.de, www.volkswohl-bund.de, www.vpv.de, wwwuerttembergische.de, www.wwk.de; further-
more see product investigations by ITA (www.itaipalinfo) for contracts of Condor, Nurnberger,
Stuttgarter, VPV, Wirttembergische, and WWK.
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Even though the insurers’ product descriptionstgpecally less informative with respect to
details about their shifting mechanisms of the dywahybrids, some specifications can be
addressed in what follows. In many cases, brochamescontract documents of 3-fund sys-
tems state solely that the underlying investmaattesy uses the life insurer’s policy reserve
stock (identical to the one for traditional cont&ca guarantee fund, and an equity fund. The
equity fund investment can generally be selectedheypolicyholder as illustrated. Even
though, insurers do not reveal details, many desoris indicate that the systems in principle
resemble Equation (3) (see, e.g., Condor, 2013ha&ot 2013). In case of Conddran ex-
planation of the investment mechanism shows aroggab Equation (3) withAt =1 month,

r = 0% andl = 0.2, i.e. they use a guarantee fund that caosetmore than 20% of its value
per month. Condor pays an interest rate of at led@%t% on funds in the policy reserve stock,
but this is not taken into account for the shiftialgorithm as explained in the documents
(otherwiser would have to be set to 1.75% in Equation (3))addlition to this, several other
3-fund products seem to be similar, but no furtharmation is provided though.

However, some insurers offering 3-fund systemsestabdifications from the general ap-
proach given in Equation (3) and further charasties. To begin with, not all systems that
are fully dynamic, i.e. that allow for a realloeati of capital between all considered funds
(third generation), allow these shiftings withoaydimitations. Siebert (2008) mentions such
limitations with regard to risk management. Hen@vihzial, for instance, restricts shifts from
the policy reserve stock to the other funds to 4%he account value (see Provinzial, 2013).
Furthermore, insurers introduce unique featurabaf investments’ rebalancing processes in
order to meet different customers’ needs. In cehtia Equation (3), where capital is allocat-
ed to a maximum of two funds at a time, Stuttgaojgerates a system that simultaneously
uses all three funds (see also Ortmann and RisRO%). In doing so, they target a different
risk-return profile, which is further addresseddvel Next, Wirttembergische uses a 3-fund
system with a policy reserve stock, a guaranted,fand an equity fund that is not further
specified and different from other approaches @t fight. In particular, in contrast to a
CPPI-based guarantee fund, which is quite commo®QBPI approach is used for the guar-
antee fund (see Ortmann, 2009). Here, a so-caflemtaost collar strategy is applied, i.e. long
put options protect against falling prices, white bption premiums are paid by selling short
calls (limiting the upside potential). This ideaused to avoid pro-cyclical trading in case of a
CPPI strategy in the guarantee fund. In contrasthéoother 3-fund systems that reallocate a
contract’s capital once per month, VPV uses a systat shifts the capital daify.In addi-
tion to this difference, the three funds consisth@ policy reserve stock and two guarantee

% See downloads.condor-versicherungsgruppe.defigendmotor2/Condor_Der_dynamische_Hybrid.wmv.
24 This system is called “ISS” or “Intelligent ShBystem” (see VPV, 2013).
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funds® instead of an equity fund and one guarantee furlg see VPV, 2013; Ortmann,
2010).

Apart from the daily shifting approach, the two simlered 2-fund concepts also show differ-
ences. WWK'’s dynamic hybrid product resembles atividual CPPI system that uses the
insurer’s policy reserve stock as the risk-freeeassid an equity fund investment as the se-
cond pot® It is stated that the system aims at a high portibthe equity fund (see WWK,
2013). As is typical for CPPI systems, the realfiimraof funds is done in a pro-cyclical way
(see Ortmann and Pfeifer, 2010). Analogous to W\itiik,dynamic hybrid product by Allianz
also invests in the policy reserve stock and antgdund. However, the shifting mechanism
differs and it represents a special type of a dyoamgbrid product, which is occasionally
referred to as a dynamic hybrid product of the ttowgeneration (see Witte, 2010). Allianz
states that the allocation of the account valueveen policy reserve stock and equity fund is
optimized with the aim to avoid numerous pro-cyalishiftings, especially in a volatile capi-
tal market environment. Here, capital is only reedited if necessary to protect the guarantee.
It is denominated as an anticipatory investmertiatyy with the idea to buy and hold invest-
ments, but no further details are available (séard, 2013).

Next, we focus on an overview of the market witBpext to embedded options as well as
contract components. Products are typically desigmecording to the idea of modularity,

where each contract can be customized. We therebyider eight categories, namely in-

vestment decisions, minimum guaranteed payoff,-lacguarantees, payoff options, expiry

management, case of death, additional insuranckpemium payment options. At first, a

summary is provided in Table 2, while explanatitoiow thereafter.

%5 One guarantee fund focuses on more risky invessrand allows a 20% loss within one month at rrersd,
the other guarantee fund invests less risky andrea®90% of its value at the end of the month,jti.@lows
a drop of 10% in value per month at most. The guees are ensured via a CPPI strategy and theuai g
antee funds are funds of funds, which are compos$éuvestments selected by the insurer (see VPX{320
Ortmann, 2010).

% This system is called “WWK IntelliProtect” (seeWK, 2013).
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Table 2: Market analysis of product features embedded/iachic hybrid contract$

Category

Product feature Availabiltfy

Investment decision

Fund investment can be chogen b  Provided by 20 insurers
policyholder and changed during the (all except VPV)
contract term (shift and switch)

Minimum guaranteed
payoff

Full money-back guarantee (as requiredli2 insurers
for a Riester pension plan)

Choice of the guarantee lefel 9 insurers
Lock-in guarantees Individual lock-in option of thu# 8 insurers
account value
Automatic lock-in 5 insurers full lock-in,

3 partial lock-in, 1 both

No lock-in 5 insurers
Lock-out option 2 insurers
Payoff options Lump-sum, annuity, and combination All insurers (depending
thereof on product type)
Expiry management Option for the last 3-5 yearthef All insurers

accumulation phase

Offered within a life cycle model 3 insurers
Case of death Death benefit: Account value or All insurers
maximum of account value and paid-in
premiums
“No death benefit” optioif 3 insurers
Additional insurance  Options typically include digay Available by most in-

insurance, term life insurance and surers
long-term care insurance

Additional contribution All insurers

Options for premium
payments

Single premium vs. periodic premiums;Available by most in-
increase and decrease premiums; surers

dynamic premium option; pause and

resume premium payments; stop

premium payments (paid-up option)

27

28

Based on the product brochures stated at Table 1.
Out of 21 considered insurers; the investigaiomased on the product lines and products, reispégt

considered and shown in Table 1.

29

Option that allows the customer to set the guamtevel in percentage points of a money-backaniae,

e.g. a 50% money-back guarantee.

30

Customer can choose whether the contract incladksth benefit or not.
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Investment decision&enerally, the policyholder can choose the fundsyest in and is also
allowed to change this decision during the contrach. In our investigation, only one insur-
er's investment mechanism does not allow the custdmchoose its preference. Here, funds
are automatically selected by an investment syswiad ISS (see VPV, 2013).In all other
considered cases (20 insurers out of 21), the ehmfidunds ranges from 6 (see, e.g., Asstel,
2013) to more than 100 funds (see, e.g., Condd3)20.e. the customer can compose its
risky portfolio by selecting from this range of fimthat is often referred to as a fund universe
(see, e.g., Condor, 2013; Moneymaxx, 2013). Thisl funiverse typically comprises various
investment alternatives, such as individual furfdsids of funds, funds with guarantees
(money-back or look-back guarantee), or portfotiwat are actively managed according to a
certain risk preference (see, e.g., Allianz, 2018iversa, 2013). To facilitate the investment
decisions, the various alternatives are categofiesed on different degrees of risk aversion,
e.g., into three categories such as conservatmlity, balanced/growth, and risky (as done
by Allianz and Universa).

To complete the investment choice, the customes ahm¢ have to restrict its decision to a
single fund, but typically can select more than @med up to a maximum number of funds
that can be hold in a customer’s fund portfolidhet same time. This maximum number rang-
es for the considered contracts from 5 (see, @gthaer, 2013; LV 1871, 2013; VHV, 2013)
to 20 funds (see, e.qg., HDI, 2013; Heidelbergerdel2013; Stuttgarter, 2013). In doing so,
the customer can typically specify the portion dach fund in percent, while usually there is
a minimum holding per fund, which can be a proporif the total fund investment, e.g. 5%
(see Heidelberger Leben, 2013) or 10% (see Uniy@&E3). Throughout the duration of the
contract, this partitioning might differ from itsitial allocation due to changes in the funds’
market values. Therefore, policyholders can oftemose a so-called rebalancing option (for a
fee), which reallocates the fund investments retul@.g. yearly) according to the initial
chosen partitioning (see, e.g., Stuttgarter, 20131871, 2013; Wiirttembergische, 20£3).

In addition to choosing the initial investmentse tholicyholders can also change their in-
vestment decisions during the contract term. Fingt,current account value of the funds can
be shifted to different funds (out of the insurgésge of funds), which is called the shift op-
tion. This does not change the decision where ragital is invested in; it solely changes the
current fund allocatiof® Second, the so-called switch option changes testment decision

31 This system called “ISS” or “Intelligent Shift-Sgm” thereby selects index funds out of a fundrensie

with more than 100 funds (see VPV, 2013).

Hence, investments that performed well in thé p&siod are sold, i.e. gains are realized, wheasasts that
have underperformed are bought again leading tiuater-cyclical strategy (see Ortmann, 2009).

New capital refers to future premium paymentsval as money from the policy reserve stock (andrgo-
tee fund in case of a 3-fund dynamic hybrid systewvhjch is allocated to the fund investments infiltere.

32

33
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for new capital that is invested in funds. Thind,arder to change the current and future in-
vestment allocation, the shift and switch option te& applied botfi* The shift and switch
options are provided by all insurers that allowirtip®licyholders to choose the fund invest-
ments (20 out of 21). Generally, shifts and swischee without a charge or at least a certain
number is for free once a year (see, e.g., ARAG32Volksbund Wohl, 2013; WWK, 2013).

Minimum guaranteed payoffVhile government-subsidized Riester pension plaggiire a
money-back guarantee (100% payback of the paid@mijums at maturity) by la’, private
contracts can provide a choice of the guaranteel.lé\t inception of a private contract, the
policyholder can often set the minimum guarantegygbff at maturity (within boundaries) in
percent of the paid-in premiumij.e. the contracts are designed based on theoide®du-
larity where one product can be individualizeditalffferent customers’ need4.This possi-
bility to freely choose the contract’'s minimum garleed payoff at maturity within a given
range is provided by 9 (out of 21) considered iasurThis range to choose from varies from
insurer to insurer. The widest range (of the coergd contracts) is given by the LV 1871,
where the policyholder can choose the minimum guaea payoff between 0%, i.e. no guar-
anteed payoff at maturity, to a 100% guarantee @wdrack guarantee) plus an annual inter-
est rate guarantee of 1.75% on the paid-in premi{ses LV 1871, 2013f A more typical
range is from 0% to 100% (see, e.g., Signal Id@@d,3; Wirttembergische, 2013), while
ranges from 10%, 50%, and 60%, respectively, to%d@0de also offered (see, Stuttgarter,
2013; Provinzial, 2013; Gothaer, 20£3)The remaining 12 insurers provide a fixed 100%
money-back guarantee (see, e.g., Die BayeriscHeg; 20niversa, 2013), whereof 2 insurers
solely provide Riester pension plans requiring aneysback guarantee by law (see, Asstel,
2013; Heidelberger Leben, 2013).

Lock-in guaranteedn addition to the minimum guaranteed payoff, maagtracts include an
option to lock-in the current account value, whiichhe sequel is guaranteed at maturity. Two
approaches can be distinguished. First, the padickgn can individually choose the time for a

% Note that there is a maximum number of funds ¢aatbe kept in a policyholder’s portfolio at tizre time.
% To qualify for a government-subsidized Riestengien plan, the paid-in premiums have to be avklal
the end of the accumulation phase (money-back gtegp(see German Federal Ministry of Justice, 2001
This guarantee also accounts for additional paysminus payoffs (possible in most contracts) myithe
contract term.

The choice of the minimum payoff guarantee inflces the investment strategy’s riskiness.

Note thatin extremisi.e. without any guarantee or with a money-bagérgntee plus an annual interest rate
equal to the minimum interest rate guarantee ofpiiley reserve stock, the contract leads to a punie
linked policy and a traditional contract, respeelyv In the first case, funds would solely be irteésin the
equity fund class, whereas for the latter, fundsitdidully be put in the policy reserve stock as elama tra-
ditional life insurance.

In addition to a money-back guarantee, VPV oftelsl0% guarantee on the paid-in premiums, for hwttie
contract term has to be 17 years at least (see 2813).

36

37

38

39
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lock-in at specific dates, e.g. at the beginnin@ @honth or a year (see, e.g., Alte Leipziger,
2013), and second, a mechanism can automaticafigum this lock-in (see, e.g., VHV,
2013). The automatic lock-in options availablehie tnarket differ with respect to the guaran-
tee level of the lock-in, i.e. some systems doguatrantee 100% of the current account value,
but only a certain percentage thereof with the sinkeep a higher portion of the funds in
risky investments (see, e.g., Gothaer, 2013; Sigheda, 2013). The individual lock-in option
of the full account value is provided by 8 (outzif) insurers and the automatic version is
provided by 9 insurers (5 full lock-in, 3 partiack-in, 1 both), while one of these insurers
offers the individual as well as the automatic \@rgsee Condor, 2013). None of both op-
tions is offered by 5 insurers. In addition to bek-in option, 2 insurers mention the possibil-
ity for a lock-out, which sets the current guaran&vel back to a previous lock-in level (see
Provinzial, 2013; Stuttgarter, 2013). This can beealto increase the yield opportunities by
increasing the portion of risky investmefis.

Payoff optionsAt the end of the accumulation phase and the begynof the payout phase,
the policyholder's account value can be paid ouamsinnuity, a lump-sum payméntor a
combination thereof (see, e.g., Allianz, 2013; lethdrger Leben, 2013). All considered con-
tracts offer these three possibilities, but for iasier pension plan, a lump-sum payment of
30% at most is allowed, the rest of the accountievdlas to be paid out as an annuity (see
German Federal Ministry of Justice, 2001). For ¢basidered contracts, there are different
versions for annuitizing the available capitaltet €nd of the accumulation phase. In addition
to a standard annuity (lifelong), capital could fmed out as a temporary annuity (see, e.g.,
Moneymaxx, 2013), an annuity with annuity paymehes increase every year by a certain
percentage (see, e.g., Heidelberger Leben, 20131844, 2013), or an annuity with annuity
payments that are increased by surplus and thatossant unless surplus is decreased (see,
e.g., Heidelberger Leben, 2013; LV 1871, 2013)tlk@rmmore, the dynamic hybrid investment
mechanism of the accumulation phase can be magatahmoughout the payout phase, which
is called a dynamic hybrid annuity (see, e.g., Wimbergische, 2013). Apart from deciding
the type of the payoff, the policyholders can atboose individually the beginning of the
payout phase. Each insurance company offers a karages to choose from. For the consid-
ered contracts, ranges from 62 to 70 (see Heidgdpdreben, 2013) up to 55 to 85 (see Alli-
anz, 2013) are providéd.

40" For a contract with a single premium, this mighta possibility to escape from a situation coriplaréo a
cash-lock position.

“l This depends on the type of contract. In case bésic contract (“Rurup”), the annuitization isndatory,
whereas for a government-subsidized “Riester” @mitr30% of the contract value can be paid outlamp-
sum payment.

42 Note that the payout phase cannot begin beferagle of 60 for a Riester contract (see Germanr&kklin-
istry of Justice, 2001).
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Expiry managemeni he idea of expiry management is to protect trealalvle and achieved
account value in the last years of the accumulgtimese against sudden drops at the capital
market (preparation for the payout phase) by sigftapital that is invested in equity funds to
safer assets, i.e. the guarantee fund or the paigrve stock® An expiry management (see,
e.g., Asstel, 2013; WWK, 2013) is typically an gptithat a customer can choose (and typi-
cally at no charge) or it is offered in the conteka life cycle model that controls investment
decisions depending on the contract’s time to nitgturot only for the final contract years. A
life cycle model's aim is to keep a relatively higbrtion of risky assets in the early contract
years with an upside potential and decrease thisopountil maturity of the contract to
achieve a stable payoff at the end of the accumulgthase. All considered contracts in this
study offer an expiry management. It is typicalffeced for the last 3-5 years of the accumu-
lation phase (before payout phase). An expiry mamegt within a life cycle model is of-
fered by 3 out of 21 considered life insurers (s&d, 2013; Nurnberger, 2013; Stuttgarter,
2013).

Case of deathin case of death during the accumulation phassef smwnmonly either the cur-
rent account value is paid out to the heirs (segg, Allianz, 2013; Heidelberger Leben, 2013),
or the maximum of the current account value andpitegniums paid until then (see, e.g.,
Condor, 2013; Nirnberger, 2013). Alternativelyn8urers mention that the policyholder can
also choose the “no death benefit” option (see ©on@013; Volkswohl Bund, 2013;
Wirttembergische, 2013). In addition to this, diéf@ death benefits can be insured in the
context of an additional term life insurance.

Additional insurance.Additional insurance options typically include algity insurance,
term life insurance and long-term care insurane®,(®.9., Gothaer, 2013; Signal Iduna,
2013). Provinzial (2013), for instance, mentionat ttheir contracts already include an insur-
ance against dread disease. Furthermore, additonalibutions to the contracts are possible
in all considered policies.

Premium payment optionét inception of the contract, the customer hadeoide whether to
choose a single premium contract or a contract pétiodic premium payments, i.e. annual
or monthly premiums (see, e.g., Wirttembergiscb&32 In many contracts, periodic premi-
um payments can be decreased as well as incredsedgsembles an additional insurance)
during the contract term (see, e.g., Allianz, 20ARe Leipziger, 2013). But not all insurers
allow an increase of the premiums (see VPV, 204Bart from a single increase of the future

“3 To apply an expiry management might not be beiafper se and policyholders should choose thoopt
depending on the market situation, since the expianagements do typically not consider current etark
conditions (bear/bull market) and shift funds frasky assets to low-risk assets according to adfixeecha-
nism that generates a loss at a disadvantageonisipdime (see, e.g., Witte, 2009).
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premiums, a dynamic premium option increases piripcemiums by a fixed percentage
every year (see, e.g., HDI, 2013; WWK, 2013). Isecaf difficulties with the premium pay-
ments, policyholders can typically pause (e.g.a tyears) as well as subsequently resume
their premium payments (see, e.g., Signal Iduna3R0n addition to this, policyholders can
choose to stop paying premiums at any time (paidptmpn), which leads to an abbreviated
contribution period (see, e.g., Heidelberger Lel2611,3).

4, COMPARABILITY OF PRODUCTS: RISK-RETURN PROFILES

When aiming to assess the attractiveness of innavainsurance products from a
policyholder’s perspective, risk-return profileg af high relevance, which are thus studied in
detail in the following section. In traditionaldifinsurance, it has been common in the past to
compare contracts on the basis of deterministieptions of the contract values that include,
to an appropriate degree, surplfidn contrast to the traditional policies, dynamigbtid
products’ payoff at maturity fundamentally dependshe rebalancing process along with the
development of the individual funds. Hence, progt have to include the monthly or daily
reallocations of funds, i.e. it is vital to accodat the products’ path-dependency to obtain
reliable results. Toward this end, stochastic satiohs are used that model the path-
dependent development of an insurance contractlbaseapital market scenarios, i.e. risk-
return profiles are generated for the products, (see, Gatzert and Schmeiser, 2089
order to be able to compare different contracts,siimulations’ underlying assumptions with
respect to the capital market have to be identitddile there is no standard in the market so
far, different approaches that provide comparald&-neturn profiles of innovative life
insurance products exist (see, e.g., Tremmel, 28189r instance, such risk-return profiles
are provided by ITA Select, which use the softw#eSARA” to generate results, as well as
by Morgen & Morgen through “Volatiun*’

Figure 2 exhibits risk-return profiles for dynantigbrid products as provided by Morgen &
Morgen’s Volatium. Here, all insurers are consideiteat offer a dynamic hybrid product as a
private pension plan and provide a Volatium proffl@he graphs show the probabilities that
the actual rate of return p.a. on the paid grossnprms per contract fall in certain ranges.

4 Assumptions have to be specified based on ameee@lof financial viability (“Finanzierbarkeitsnawéis”).

See Gatzert (2013) for a study of the impactifient premium payment schemes on the performaifice
unit-linked contracts, which can vary consideratidypending on the premium type already despite dhges
present values and keeping all other contract petensiunchanged.

While risk-return profiles allow a comparisonwarious dynamic hybrid products, it also enablesmpari-
son to different unit-linked policies or other invative life insurance contracts such as equity-xedeannui-
ties (e.g. the “PrivatRente Indexinvest” by R+Ve sewvw.ruv.de).

See, www.itaselect.de, www.ifa-ulm.de, and wwwatiom.de.

Volatium profiles are available for about onadhof the considered insurers in Table 1.
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Here, private contracts with durations of 30 yearslisted’® While the left graph in Figure 2
illustrates profiles for the contracts with startigariffs with a 100% money-back guarantee,
the right graph shows the corresponding productis @ifferent contract options as explained
in the notes of Figure 2. For instance, while afo8@oney-back guarantee is applied for
product 6 (right graph), in case of product 4 (tighaph), the impact of an expiry manage-
ment is illustrated. Products marked with one &keare equipped with an additional lock-in
guarantee. Note that all other contract featuresdemtical to the ones in the left graphs.

Figure 2: Probabilities that the actual rate of returns prathe paid gross premiums lie in the
given ranges for dynamic hybrid products with atcact term of 30 years (the contracts’
Volatium ID is given on thg-axis)>°

product 1
30710008

product 2
1203007

product 3
30200075

product 4
30210061

product 5
1207633

product 6
30150046

return distributions of dynamic hybrid products

as private pension plans

| <0% B 0%-2% B 2%5% O 5%-8% U 28%
21% 19% 24%
21% 22% 23%
25% 23% 17%
25% 27% 22%
34% 25% 17%
43% 30% 10%
T T T T T T
0% 20% 40% 60% 80% 100%

product 1* _|

30710007

product 2* _|

1203008

product 4**
30210062

product 5*
1207635

product 6***
30150056

return distributions of dynamic hybrid products
as private pension plans in different versions
o <% B 0%-2% B 2%5% O 5%8% O =28%
- 35% 29% 14%
- 40% 27% 14%
mfl 6% 29% 27% 23%
T T T T T T
0% 20% 40% 60% 80% 100%

Notes: *with lock-in guarantee; **includes an expnnanagement; ***80% money-back guarantee;
due to rounding, the percentages can deviate fro@9d.in total.

49" Profiles of the corresponding government-subsitlizersions of the contracts (“Riester”) are viltuaen-
tical to those shown here.

50

Morgen & Morgen state that their profiles aredshen Monte Carlo simulations with 10,000 capitalket

scenarios, for which the development of stocks lamads is modeled via the Heston model and the Cox—
Ingersoll-Ross (CIR) model, respectively. While #gity fund is modeled identically for every camur
and insurance company, differences and specificackeristics in the guarantee funds and policyriese
stocks of different insurers are taken into accotihe calculations are conducted for male policgtolwith

the age of 67 at maturity and monthly premium paysef €100. Further specifications are provided at
www.volatium.de. However, the provided informatidoes not suffice to mathematically reproduce the re
sults. According to Tremmel (2011), a complete poblicly available documentation of the methodnis i
dispensible in order to become a standard in thieha
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As Figure 2 (left graph) shows, the products’ @sid return profiles can differ considerably.
Apart from variations in the companys’ averagerese rates for the policy reserve stotks,
these substantial differences stem from the divelng&ing mechanisms of the insurers. Thus,
even though the company-specific algorithms arereleiased by the insurers, policyholders
can choose a product according to their risk-repueferences. Here, product 1 and product 6
differ substantially, for instance. A comparativéligh probability of a return of more than
8% p.a. in case of product 1 (left graph in FigRyecomes along with a also relatively high
probability of a moderate return of 0%-2%, whiléstis different in case of product 6, for
which an annual return of 2%-5% is most likely. Whinany systems aim to invest a high
proportion of the account value in equity fundsgftast upside potential of the three fund
types) and also specified in Equation {3} different approach is applied for product 6 (see
Stuttgarter, 2013). As indicated before, this medrm uses the three fund types simultane-
ously, i.e. capital is always distributed to altet funds at a time. As can be seen in the left
graph of Figure 2 (product 6), this procedure aigside potential, but also considerably in-
creases the chance for returns in the third andHaategory, i.e. for returns between 2%-8%.
Moreover, a different shifting algorithm does nwipiicate a different risk-return profile per
se. While almost all listed products in Figure 2 &fund concepts, product 2 is the 2-fund
system by WWK. As the left graph demonstrates ptiodile of product 2 does not differ sub-
stantially from the products 1 and 3, although ¢h@®oducts are 3-fund concepts.

The impact of different contract options can beepbsd when considering the right graph of
Figure 2°° First, the profiles of the corresponding standewdtracts with added periodical
lock-in guarantees are provided in case of theymtsdl, 2, and 5 (marked with an asterisk).
Here, it can be observed that the probabilitiestlier returns to fall into the upper category
(more than 8% p.a.) and the lower category (0%-8é6yease, whereas the probability for a
return of 2%-5% increases considerably (and als@afeeturn of 5%-8% p.a., but less pro-
nounced). While the impact of an expiry managenrenase of product 4 basically exhibits a
similar effect as compared to lock-in guarantees,grobability for low and high returns de-
creases along with an increase of the probabiitydturns in the medium range, the decrease
of the upside potential is stronger. In case ofdpod 6, the effect of an 80% money-back
guarantee can be seen, as compared to a 100% rhacdkguarantee in all other cases. Here,

*1 Company-specific information is used to derivéinestes for the interest rates (including surplastipipa-
tion) that are paid on funds in the policy resestarks of the corresponding companies. A receniperison

of the interest rates for the policy reserve stogkserated by German life insurers can be found in
Hinterberger (2013).

In case of a mechanism according to Equationtkig) maximum proportion of the account value issted

in the equity fund (and guarantee fund), whild stilsuring the guarantee. This implies that onlg twt of

the three funds are filled at the same time.

In case of product 3, there is no risk-returrfifgdor another contract version available besithesstandard
contract.
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it can be observed that a relaxation of the guaeghtminimum payoff has a positive impact
on the upside potential of the product and incredise probability for higher returns consid-
erably.

5. SUMMARY

This paper studies the market of the relativelyngpproduct class of dynamic hybrid prod-
ucts in Germany. We thereby focus on identifying kbaracteristics and contract options of
the dynamic hybrids offered in the market with #& to assess the current market situation.
In a first step, we outline the different concepitslynamic hybrid products and provide algo-
rithms for the shifting mechanisms, wherever pdssilm a second step, we present a broad
market overview and analysis of contract componentduding estimates that tentatively
assess the market entrance of insurers, a sumnamoaduct types and embedded options
along with central characteristics and features.fUvher address the issue of comparability
of dynamic hybrid concepts and products.

The analysis presented in this paper shows thablaya considerable number of German life
insurance companies provide dynamic hybrid prodacts that this number is steadily in-
creasing. Insurers offer multiple contract versitma are modular and cover all types of re-
tirement arrangements in Germany with respect xatian and government-subsidization.
The findings reveal that various shifting mecharssior dynamic hybrid products are ap-
plied, which can be subdivided in 2-fund and 3-fapgroaches in a first step. Even though,
3-fund systems are the prevailing approach, thgsardic hybrids also differ substantially in
their detailed implementation and their productcdpmations are manifold. Some systems
invest the maximum proportion of the policy’s funidsthe equity fund investments (along
with ensuring that the guarantee can still be metrontrast to this, other approaches aim to
balance transaction costs, pro-cyclical trading apside potential. Typically, the contract’s
account value is reallocated to the different fuads monthly basis, whereas only few insur-
ance companies conduct shiftings every day. Th&ehanalysis further shows that the shift-
ing algorithms or details are in general not puplavailable. This, in turn, makes it difficult
for policyholders to compare the products per daijeamrisk-return profiles aim to create a
comparability and transparency of products. Theésereturn profiles are calculated on the
basis of Monte Carlo simulations. Currently, thesue is discussed in the context of possible
product sheets, which are intended to contain staliwed and comparable key information
about an insurance policy (see, e.g., Deutscherd&ing, 2012; Gatzert and Schmeiser,
2013). The comparison of innovative life insurapeceducts from a policyholder’s perspec-
tive has not undergone a comprehensive analygisiteo and might be a worthwhile starting
point for further research.
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