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Abstract
We analyze the preferences of 1180 German consumers for investment guarantees 
in financial products by means of choice-based conjoint and latent class analysis. 
Based on the segment-level partworth utility profiles, we then identify the most 
important investment guarantee features, analyze consumer demand in a realistic 
market setting, and test whether individual purchasing behavior can be explained by 
socioeconomic characteristics. Our results show that two buyer and two nonbuyer 
segments exist. Although their willingness to buy varies significantly, we document 
only a small degree of heterogeneity with respect to the individual guarantee attrib-
utes and levels. Across the sample, the guarantee period is most important, followed 
by the volatility of the underlying fund, and the up-front premium. Finally, we illus-
trate that particularly those socioeconomic characteristics with an impact on indi-
viduals’ financial situation are promising predictors of their willingness to purchase 
investment guarantees.
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Introduction

Investment guarantees are a common component in many financial products (Mitch-
ell and Smetters 2003; Antolín et al. 2011). Well-known examples include, among 
others, mutual funds (Gatzert and Schmeiser 2009), participating (Cummins et al. 
2007) and unit-linked life insurance policies (Finkelstein et  al. 2003), as well as 
defined contribution schemes such as German Riester pensions (Lachance and 
Mitchell 2003) or U.S. individual retirement accounts (Gale et al. 2016). Although 
the guarantee features vary from product to product and from country to country, 
their common purpose is to safeguard the investor against negative market develop-
ments.1 This is usually achieved by fixing the minimum payout at maturity of the 
contract by means of a guaranteed interest rate or, to put it more succinctly, a guar-
anteed rate of return. In recent years, however, such constructs came under substan-
tial pressure. The reason is that in the current low interest environment starting after 
the global financial crisis of 2008, providers have great difficulties to generate earn-
ings that are sufficient to fulfill their existing guarantee commitments from the past 
(Holsboer 2000; Kablau and Wedow 2012; Hartley et al. 2016). Particularly in the 
European Union member states, this situation is further exacerbated by the consecu-
tive introduction of Solvency II, which due to its stricter capital charges constitutes 
another major challenge for all guarantee providers with respect to their profitability.

From the perspective of consumers, on the other hand, investment guarantees may 
constitute an attractive product feature for their old-age provision. More specifically, 
besides preserving the invested capital, a guarantee also allows them to benefit from 
favorable stock market developments.2 In practice, however, several drawbacks exist. 
Firstly, in the current low interest environment, the investment’s upside potential is 
limited, since a large fraction of the saving is required to preserve the capital base 
at maturity. Secondly, guarantees are typically associated with high costs in rela-
tion to their level of coverage (Finkelstein et al. 2003). Moreover, they do not offer 
a general protection against inflation and could also negatively impair an individu-
al’s available pension capital (Gale et al. 2016). Against all these aspects, consumer 
demand for financial products with embedded investment guarantees such as unit-
linked life insurance policies is still growing (EIOPA 2017). For instance, recent 
studies of the German market show that guaranteed products account for more than 

1 Cross-country comparisons of different investment guarantee designs and structures are provided by 
Miltersen and Persson (2003), Cummins et al. (2007), and Gale et al. (2016).
2 While classical interest rate guarantees ensure a prespecified minimum rate of return at maturity, some 
newer and more complex forms ensure that customers receive at least a proportion of their initial invest-
ment back. In many countries, however, the level of the guarantee is set by law. For example, in the 
case of state-subsidized Riester pension contracts in Germany, at least the contributions paid in by the 
policyholder must be paid out again when the contract expires. In Belgium, on the other hand, there are 
fixed guarantees for occupational pension plans, whereas in other OECD countries (e.g., Denmark, Chile, 
Hungary, etc.) the guarantees are defined in relation to the industry average or some market benchmark. 
Another example is the compulsory pension scheme in Switzerland which offers a yearly minimum inter-
est rate guarantee of 1 per cent.
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90 per cent of new life insurance sales, from which 34 per cent are attributable to 
classical interest rate guarantees (GDV 2018).

Contrary to these sales figures, classical normative frameworks of rational choice 
such as expected utility theory (EUT) (Døskeland and Nordahl 2008) fail to explain 
why guaranteed products are in such strong demand. That is, as shown by Ebert 
et  al. (2012), CRRA EUT investors would receive disutility from this feature and 
thus, refrain from purchasing guaranteed products. This also holds true for cumu-
lative prospect theory (CPT) (Dierkes et al. 2010; Dichtl and Drobetz 2011; Ebert 
et al. 2012), the prominent behavioral counterpart of EUT, and more advanced guar-
antee structures such as cliquet-style or ratch-up guarantees.3,4 If one further bears 
in mind that long-term investment guarantees are typically offered at prices which 
are considerably higher than those derived within a Black-Scholes financial mar-
ket model, their popularity among consumers is quite astonishing. One explanation 
might be that consumers are unaware that each guarantee is associated with costs, 
which, in turn, are not even reported in the small print of the contract terms.

Apart from the theoretical studies mentioned above, to the best of our knowledge, 
a thorough investigation of consumer preferences for long-term investment guaran-
tees in financial products has not been conducted to date. In contrast, most academic 
papers analyzing the perceived importance of specific product features by policy-
holders focus either on the role of intermediaries (e.g., insurance brokers) or on fac-
tors relevant for purchase motivations. Using data from the Portuguese car insurance 
market, Dominique-Ferreira (2018), for instance, examines customer satisfaction in 
the context of the purchase decision process. Drawing on ad hoc questionnaires, a 
structural equation approach, and a multidimensional scaling unfolding model, the 
author shows that intermediaries play a central role in terms of customer satisfac-
tion, claims management, and the purchase process in the Portuguese car insurance 
market. Based on conjoint analysis and using data from 455 insurance customers, 
Dominique-Ferreira et al. (2016) measure the price sensitivity of policyholders and 
analyze how it is affected by different factors. The authors find that the important 
drivers are the level of purchase participation, bundled discounts, and brand loy-
alty. The latter factor largely determines policyholders’ attitudes toward bundled dis-
counts. In addition, price bundling helps to increase insurer’s profitability. Jahnert 
et al. (2021), on the other hand, analyze pricing behavior in the German term life 
insurance market by comparing market prices, actuarially fair prices, and willing-
ness to pay for eighteen customer groups and three product categories. The estimate 
of policyholders’ willingness to pay is derived using choice-based conjoint analysis 
(CBC), which was first presented in Braun et al. (2016). The results show that pre-
miums for low-cost term life insurance products are sometimes even lower than the 
actuarially fair price. For term life insurance with additional benefits, regulation and 

3 Note that for the latter types, Ruß and Schelling (2018) proposed the so-called multi cumulative pros-
pect theory (MCPT), which takes into account that investors’ utility is also affected by interim changes 
in the contract value. In such a setting, a demand for cliquet-style guarantees can be explained if policy-
holders exhibit a strong preference for small changes in the value of the contract before maturity.
4 A comparison of different forms of investment guarantees with respect to their price sensitivity is pro-
vided by Orozco-Garcia and Schmeiser (2015).
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market conditions prevent insurers from using advanced price discrimination strate-
gies that take into account policyholders’ WTP.

Consequently, little is known about the importance consumers attach to certain 
features of investment guarantee, such as the guarantee price, the guarantee period, 
or what factors influence their purchasing motives. The paper at hand is intended 
to fill this gap. That is, we draw on CBC analysis, a powerful indirect stated pref-
erence elicitation approach grounded in random utility theory (RUT), and collect 
choice data for point-to-point interest rate guarantees through a comprehensive 
online questionnaire among 1180 German financial decision makers. Subsequently, 
we run a latent class (LC) model in order to divide the latter into different customer 
groups. We then estimate segment-level part-worth utility profiles that reflect indi-
viduals’ preferences for specific guarantee features. Based on the respective results, 
we finally identify the most important guarantee features, analyze consumer demand 
within a hypothetical market environment comprising three fully-fledged investment 
guarantees, and test whether individuals’ segment membership can be explained by 
central socioeconomic and psychographic characteristics.

The remainder of this manuscript is organized as follows. In the next section, we 
shortly review the foundations of CBC analysis and the LC part-worth estimation 
procedure. Additionally, we introduce and discuss the guarantee attributes and levels 
used in the CBC experiment, our sample selection and survey design, as well as the 
concepts of relative attribute importance and shares of preference (SOP). The third 
section comprises all empirical results with respect to the consumer segments, i.e. 
their corresponding part-worth utility profiles, their willingness to buy investment 
guarantees, and their socioeconomic characteristics. Finally, the last section contains 
a short summary of the main findings and concludes the manuscript.

Survey data and methodology

Choice‑based conjoint analysis

Generally, risk-adequate prices for investment guarantees are derived by means 
of option pricing theory (OPT) (Boyle and Schwartz 1977; Hansen and Miltersen 
2002; Finkelstein et al. 2003; Cummins et al. 2007; Branger et al. 2010; Graf et al. 
2011). While providers assume efficient capital markets and the duplication of 
future cash flows for their premium calculation, consumers typically lack the payoff 
replication capability (Doherty and Garven 1986; Gatzert et al. 2012). Rather, they 
tend to evaluate such product features according to their individual preferences. In 
order to compare whether and to what extent theoretical guarantee costs and con-
sumer valuations differ, Gatzert et  al. (2011) conducted a computer-based survey 
with open-ended questions among 375 financial services professionals that were 
asked to directly state their perceived value of different types of investment guaran-
tees. However, such direct stated preference approaches exhibit several drawbacks 
and are known to lead to inaccurate estimates (Backhaus et  al. 2005). While this 
holds particularly true for infrequently purchased, long-term financial products that 
are further associated with complex decision-making processes (Voelckner 2006; 
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Miller et al. 2011), asking industry professionals instead of representative consum-
ers has also a distorting effect on the results. Hence, this approach is not suitable for 
analyzing consumer preferences for investment guarantees. By contrast, one promis-
ing alternative is choice-based conjoint (CBC) analysis, a powerful indirect stated 
preference elicitation approach built on RUT (Johnson 1974; Green and Srinivasan 
1978; Green et  al. 1981; Srinivasan 1988; Gustafsson et  al. 2007).5 That is, such 
CBC experiments require respondents to trade off different product alternatives 
against each other within repeated discrete choice tasks, thereby almost perfectly 
mirroring real-life purchase situations (Huber 1997).6 Each of these product alterna-
tives, in turn, is composed of so-called attributes, each of which has a predefined set 
of attribute levels (cf. “CBC investment guarantee attributes and levels” section). 
Thus, especially in case of infrequently purchased and rather abstract product types 
such as long-term financial contracts, CBC is superior to other methodologies for 
eliciting consumer preferences (Orme 2002). To date, most conjoint studies in the 
insurance sector focus on preferences and willingness to pay figures for health insur-
ance (Chakraborty et al. 1994; Telser and Zweifel 2002; Kerssens and Groenewe-
gen 2005; van den Berg et al. 2008), crop insurance (Sherrick et al. 2003), term life 
insurance (Braun et al. 2016; Schreiber 2017; Jahnert et al. 2021), product attribute 
presentation in nonlife insurance (Dominique-Ferreira 2017), customer’s price sen-
sitivity (Dominique-Ferreira et  al. 2016), annuities (Shu et  al. 2016), and mutual 
funds (Wilcox 2003). Our work extends this research stream by focusing on con-
sumer preferences for different designs of investment guarantees that are regularly 
found in compulsory, as well as mandatory, old-age provision products.

Estimation of aggregate‑level part‑worth utility profiles

We estimated aggregate-level part-worth utility profiles from the stated choices by 
means of LC analysis implemented in Sawtooth Lighthouse Studio V9 (Sawtooth 
Software 2004, 2007).7 Let i denote the number of respondents, j the different con-
joint profiles with k attributes each, n the individual choice task, and Mn the three 
alternatives shown in choice task n. Moreover, Xjk denotes the k-th dummy variable 
for the j-th conjoint profile, S the number of market segments, and �ks the part-worth 
utility for the k-th attribute of market segment s. Following DeSarbo et al. (1995), 

5 Technical details on RUT can be found in McFadden (1974) and Train (2009).
6 Note that irrespective of the tangible presentation of choices, CBC experiments remain artificial in 
nature and thus, may give rise to hypothetical bias (Cummings et al. 1995; Harrison and Rutström 2008). 
Some authors therefore suggest drawing on incentive-aligned study designs such as the well-known 
Becker et al. (1964) mechanism. In the latter, for example, respondents are obligated to purchase a prod-
uct if the price drawn from a lottery is less than or equal to their stated willingness to pay (Miller et al. 
2011). Although the implementation of such economic incentive has generated good results in some 
studies (Wertenbroch and Skiera 2002), it is not practical for investment guarantees.
7 These so-called part-worth utility profiles are the main result of the CBC analysis and contain informa-
tion on respondents’ preferences for each attribute level included in the experiment (Orme 2010). LC 
analysis, in turn, is a statistical technique that allows classifying observations based on patterns of cat-
egorical input variables (responses).
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we assume that S latent market segments of respondents with identical part-worth 
profiles exist. Their relative sizes are denoted via the S segment parameters �s with 
0 ≤ �s ≤ 1 and 

∑S

r=1
�r = 1 , i.e. all respondents are allocated to a market segment. 

The choice probability of individual i can now be expressed as the choice probability 
of these S segments (Kamakura and Russell 1989). Thus, for segment s, we obtain:

with �0js being the intrinsic part-worth utility of product profile j of segment s and 
�ks the impact coefficient for attribute k in segment s (DeSarbo et al. 1995).8 While 
the CBC parameters are segment-specific, the respective segment compositions are 
latent and unknown and thus, need to be estimated from the observed choice data. 
More specifically, the unconditional choice probability that conjoint profile j is cho-
sen among Mn is given by (DeSarbo et al. 1995):

In Eq. (2), �s denotes the size of segment s and might be interpreted as the a pri-
ori probability of a respondent being part of segment s. With a total of I respond-
ents in our sample, the likelihood (LL) of the observed CBC data is determined as 
(DeSarbo et al. 1995):

The dummy variable Yijn captures the choice of individual i in choice task n, i.e. 
Yijn = 1 if respondent i decides in favor of j in n among all alternatives Mn , or 
Yijn = 0 otherwise. The LC estimation now strives to maximize Eq. (3) with respect 
to the part-worths � = (�0js, �ks) and the S proportions � = (�s) , subject to the con-
straint 

∑S

r=1
�r = 1 (Wedel and Desarbo 1994).

Finally, by using Bayes rule, the posterior probability of respondent i’s segment 
membership ( ̃Ris ) is computed as (DeSarbo et al. 1995):

(1)Probs(j ∈ Mn) =

exp
�
�0js +

∑K

k=1
Xjk�ks

�

∑
a∈Mn

exp
�
�0as +

∑K

k=1
Xak�ks

� ,

(2)Prob(j ∈ Mn) =

S∑
s=1

�sProbs(j ∈ Mn).

(3)LL =

I�
i=1

S�
s=1

�s

N�
n=1

�
j∈Mn

⎡⎢⎢⎢⎣

exp
�
�0js +

∑K

k=1
Xjk�ks

�

∑
a∈Mn

exp
�
�0as +

∑K

k=1
Xak�ks

�
⎤⎥⎥⎥⎦

Yijn

.

8 We imposed a monotonicity utility constraint for estimating the part-worth profiles of the attribute 
guarantee price, which ensured that higher prices have larger negative utility values. As pointed out by 
Sawtooth Software (2004), such constraints are helpful to obtain more meaningful and interpretable 
within-segment preferences.
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with ̃Probs(j) being the estimated choice probability of profile j conditional on seg-
ment s (cf. Equation 1). Although the approach shown in Eq. (4) allows for frac-
tional segment membership of respondents, we assign each individual i to the seg-
ment for which the value of R̃is is highest (DeSarbo et al. 1995; Sawtooth Software 
2004). Compared to two-stage approaches that derive segments after the estimation 
of individual-level part-worth utilities, e.g., Hierarchical Bayes (HB) combined with 
cluster analysis (Schreiber 2017), LC has several benefits. For example, the discrete 
assumption of heterogeneity allows for a more accurate modeling of individuals than 
HB if segments are quite compact and different with respect to their preference pro-
files (Sawtooth Software 2004).

CBC investment guarantee attributes and levels

The academic literature on CBC analysis does not contain clearly defined guidelines 
on how to derive appropriate product attributes and their corresponding levels. We 
therefore decided to include those four characteristics that are required in addition to 
the current risk-free interest rate to derive the fair price of a point-to-point interest 
rate guarantee by means of OPT: (1) the guarantee period, (2) the up-front premium, 
(3) the guarantee level, and (4) the volatility of the underlying fund. Additionally, 
our study also comprises the attribute (5) guarantee price, since we are explicitly 
interested in how consumers evaluate investment guarantees if all product-relevant 
information is available.

The OPT price of an investment guarantee depends on the respective levels of 
attributes (1) to (4). For example, ceteris paribus, a longer guarantee period is asso-
ciated with a higher OPT price, while a lower volatility of the underlying fund, cet-
eris paribus, leads to a lower OPT price. Therefore, the classical CBC experimental 
design, in which prices are completely independent of the product composition but 
randomly assigned to the product alternatives shown in each choice task, is unsuit-
able for investment guarantees. To ensure that the products are not assigned unreal-
istic prices, we have implemented the so-called conditional pricing approach (Orme 
2007). The latter has the advantage that the prices of each product alternative are 
linked to the corresponding levels of attributes (1) to (4). This means that in contrast 
to classical CBC, the guarantee price levels in our experiment are not defined in 
fixed EUR amounts across all product alternatives, but vary in relation to the 100 
per cent OPT prices of the respective guarantees (cf. Table 1).

In conclusion, as suggested by Orme (2002), our experimental design takes into 
account criteria regarding the number, independence, and mutual exclusivity of 

(4)R̃is =
�̃�s

∏N

n=1

∏
j∈Mn

�
̃Probs(j)

�Yijn

∑S

s=1
�̃�s

∏N

n=1

∏
j∈Mn

�
̃Probs(j)

�Yijn

,
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attributes and levels. Table  1 provides an overview of all five attributes and their 
levels.9

As can be seen from the table, the guarantee period is either 10, 20, 30, or 40 
years. Moreover, consumers can choose between three different up-front premiums 
that are invested in the respective underlying fund of the product, i.e. EUR 10,000, 
EUR 30,000, or EUR 50,000.10 The guarantee level was set in line with the leg-
islation currently in force in Germany for insurance contracts with an interest rate 
guarantee (see GFMJ 2016). Since providers of state-subsidized pension products in 
Germany are legally required to refund at least the paid-in premiums to their policy-
holders at the end of the contract term, the minimum guarantee level in our experi-
ment is set to 0 per cent (and thus corresponds to a simple money-back guarantee). 
The maximum guarantee level in our experiment corresponds to the current maxi-
mum actuarial interest rate in Germany for participating life insurance contracts with 
an embedded cliquet-style investment guarantee. From 2016 to 2021, such contracts 
offer a minimum interest rate of 0.9 per cent per year on the policyholder’s savings 
account. To ensure uniform coverage of this range, we also offer two medium guar-
antee levels of 0.3 per cent and 0.6 per cent per year. The underlying fund in which 
the up-front premium is invested, on the other hand, is either of low, medium, or 
high risk. In this regard, we drew on current investment fund profiles as presented 
in the 2018 marketing material of Zurich Insurance to derive their corresponding 
annualized risk-return profiles. The annualized average returns ( � ) and return stand-
ard deviations ( � ) equal � = 1.44 per cent and � = 2.42 per cent for the low-risk 
fund (TIF Target Investment Fund Obligationen CHF B), � = 4.47 per cent and 
� = 5.41 per cent for the medium-risk fund (TIF Target Investment Fund 45 CHF 
B), and � = 7.67 per cent and � = 12.18 per cent for the high-risk fund (TIF Target 
Investment Fund 100 CHF B).11 Finally, the guarantee price which customers have 
to pay in addition to the up-front premium in order to receive the guaranteed return 
at the end of their investment period, exhibits five different levels that are quoted in 
percent of the respective OPT price for that specific guarantee composition. In order 
to derive these price levels, we first calculated the OPT prices in EUR for all pos-
sible combinations of attributes (1) to (4) by means of the Black-Scholes formula 
with a risk-free interest rate of 1 per cent.12 For each combination, we then identi-
fied two low (high) prices corresponding to discounts (markups) of 30 per cent and 
60 per cent of the corresponding OPT price. Our experimental design ensured that 
each product alternative shown in the choice tasks was assigned a guarantee price 

9 As is apparent from Table 1, all attributes have between three to five levels in order to avoid the so-
called range and number-of-levels effects (Verlegh et al. 2002).
10 Note that our analysis exclusively concentrates on consumer preferences for the interest rate guaran-
tee, whereas the underlying financial product is not of interest. Since one cannot purchase point-to-point 
interest rate guarantees on a standalone basis, this up-front premium could therefore be understood as the 
savings component of a unit-linked life insurance contract, etc. However, it neither covers any risk com-
ponents nor the guarantee price itself.
11 The corresponding fact sheets of the three investment funds are available at Zurich Insurance (2018).
12 Further technical information on risk-neutral valuation of investment guarantees can be found, among 
others, in Lachance and Mitchell (2003) and Gatzert et al. (2011).
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from the respective range. In general, one should note that for most products on the 
market, the price of the guarantee charged to the customer is typically spread over 
the contract term—for example, via a fixed markup on the monthly investment pre-
mium. To simplify the interpretation for the survey participants, our price definition 
for the embedded investment guarantee is a markup on the up-front premium paid 
for the underlying fund. This kind of presentation creates transparency for respond-
ents, as it is clear which part of the total premium is paid into the investment fund 
and which part is charged for the embedded investment guarantee.

Sample selection and survey design

The sample comprises 1180 German consumers who identified themselves as 
responsible financial decision makers in their households.13 Participants were 
between 20 and 54 years old and representative of the German population with 
respect to their gender and domicile state. The web-based questionnaire was distrib-
uted to the consumer panel of a market research firm in order to maximize response 
rates and minimize the amount of missing data. For their participation, respondents 
received a financial reimbursement.

The questionnaire underwent a series of pretests before its three-week field phase. 
In order to ensure that all respondents had a common understanding of how a point-
to-point interest rate guarantee works, the survey started with an explanation of its 
general mechanics in the context of unit-linked life insurance. More specifically, we 
provided a hypothetical example to illustrate how such a guarantee affects the payoff 
at maturity in different fund development scenarios (cf. Fig.  2 in Appendix). We 
then introduced the five product attributes with all corresponding levels (cf. Table 1) 
and carefully explained the composition of a guarantee using an exemplary choice 
task (see Fig. 3 in Appendix).14 Finally, the introductory part was completed by a 
simple simulation tool in which respondents could familiarize themselves with the 
guarantee concept. That is, the simulator allowed them to first compose their most 
preferred guarantee by selecting the corresponding attribute levels and then, in the 
second step, highlighted the corresponding OPT price. After each respondent had 
individually decided that he or she was ready to participate in the experiment, the 
experiment could be started with a click of the mouse.

During the discrete choice experiment, respondents had to complete a total of 
twelve choice tasks, each of which comprised three fully-fledged investment 

13 Financial decision makers are either fully responsible for making financial decisions or are at least 
involved in doing so. This criterion ensured that each respondent understands the central mechanics of 
a point-to-point interest rate guarantee and can therefore make sufficiently informed decisions in the dis-
crete choice experiment.
14 To ensure that the participants knew at all times during the experiment what the individual guaran-
tee attributes meant or which levels were available at all, a continuous “mouseover” with the respective 
background information was implemented. This means that all relevant information could be called up at 
any time by clicking on the attribute in the form of an info box.
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guarantees as characterized by the five attributes and a so-called no-choice option.15 
This none option allowed to opt out of the purchase and has been chosen by 
respondents if none of the displayed guarantees met their preferences.16 Out of the 
twelve choice tasks, nine were randomly composed and three were so-called hold-
out tasks. In the nine random tasks, the attribute order was held constant and the 
three guarantee profiles were generated by the balanced overlap method (Huber 
and Zwerina 1996).17 In the three holdout choice tasks at positions four, eight, and 
12 in the experiment (Orme 2015), on the other hand, all respondents were con-
fronted with identical product profiles (see Table 6 in Appendix).18 This randomized 
experimental design is considered efficient, since it ensures orthogonality and level 
balance (Sawtooth Software 2007).19 In this regard, we used a computer algorithm 
to construct several different versions of our experiment, i.e. the specific composi-
tions of the three products shown in the nine random choice tasks. Subsequently, 
each respondent was then randomly allocated to one of those experimental designs. 
Once the twelve choice tasks have been completed, the survey concluded with ques-
tions regarding central socioeconomic characteristics as well as general behavioral 
aspects such as investment risk attitude and financial literacy.

15 We refrained from showing the guaranteed amount at contract maturity since it might induce unin-
tended framing or anchoring effects (Tversky and Kahneman 1981).
16 Instead of presenting the no-choice option as the fourth “product alternative” in the choice tasks (i.e., 
Guarantee A, Guarantee B, Guarantee C, None), we decided to implement the so-called dual-response 
none option (see Diener et  al. 2006). That is, respondents must first decide which of the three invest-
ments guarantees they prefer and then state afterwards, whether, if given the option, they would actually 
be willing to purchase the investment guarantee. Despite a possibly greater tendency to actually choose 
the none option, this experimental design has the advantage that no information regarding the estima-
tion of the actual parameters (i.e., the guarantee attributes) is lost (see Diener et al. 2006). The concrete 
design of the dual-response none option is shown in Fig. 3 in Appendix: “If given the option, would you 
purchase the guarantee? Yes/No”.
17 In contrast to minimal overlap designs in which each attribute level is shown as little as possible per 
choice task, balanced overlap with a modest degree of level repeating has the advantage that respondents 
cannot select or exclude a product purely based on their individual “must-have” or “unacceptable” level. 
To be more specific, if the latter is present in more than one alternative, respondents are required to trade 
off all remaining attribute levels against each other and thus, provide more information about their indi-
vidual preferences. Moreover, besides avoiding such superficial responses based on only one attribute 
level, balanced overlap is also a more realistic representation of actual product offerings that usually tend 
to overlap in their respective characteristics such as brand, price, etc. as well (Orme 2015).
18 Note that the number of holdout choices was chosen in accordance with the results of Chrzan (2015). 
In line with the random tasks, the attribute order was held constant as well. Regarding their specific 
design, the first two holdout tasks were generated by balanced overlap and the third task by minimal 
overlap (cf. Table 6 in Appendix). Overall, the general purpose of holdout tasks is to test the consist-
ency of responses across the CBC experiment, i.e. to provide an indication of face validity of the utility 
estimates (Orme 2015). In this regard, we first estimated all segment-level part-worth utility profiles from 
the responses to the nine random choice tasks and then drew on these estimates to predict the individual 
choices to the holdout tasks. Table 7 in Appendix contains the differences between the actual and pre-
dicted holdout choices.
19 In CBC analysis, level balance means that each level of an attribute is shown to respondents approxi-
mately the same number of times (Sawtooth Software 2007). An orthogonal experimental design, on the 
other hand, is given when the patterns of attribute levels shown during the choice tasks are balanced and 
uncorrelated. For example, if an experiment contains only two attributes, each with three different levels, 
the result is a nine-cell contingency table. This table captures how often the respondents were shown 
each pair of levels. In orthogonal designs, these counts are equal.
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As already mentioned in footnote  6, our choice experiment may be subject to 
hypothetical bias. The latter is particularly relevant in the context of complex and 
structured products such as investment guarantees, where the individual must spend 
time to understand how they work and what they are worth. If, for example, one 
considers an educated, high income person who has to make an investment deci-
sion and who is offered complex financial products with investment guarantees. This 
person has a lot of money to invest, but also a high opportunity cost of time. In a 
real-life context, she would spend time understanding the complex financial prod-
ucts because there is a lot of money at stake. In an experimental context, on the 
other hand, she may not spend time understanding the details of the products, as 
this is associated with high opportunity costs (time). Therefore, experimental and 
real-life decisions can prove to be very different. Or, to put it more broadly, the rela-
tionships between financial literacy, wealth, income, and preferences for investment 
guarantees collected through a web-based questionnaire can be very different from 
the actual ones.

In order to reduce hypothetical bias in our experimental setting as much as pos-
sible, we first ensured that our sample comprises only experienced respondents who 
are expected to be aware of and familiar with the decision context of web-based 
CBC experiments. In addition, they also identified themselves as financial decision 
makers with experience in financial products. Second, we have also implemented 
the so-called cheap talk mitigation technique.20 The latter is a compact text script 
with few sentences that explicitly describe the potential hypothetical bias.21 These 
sentences were shown to all respondents after the introductory explanations of the 
guarantee mechanics and before the start of the actual CBC experiment. In gen-
eral, cheap talk is intended to draw respondents’ attention to the importance of their 
answers, although the choice tasks remain hypothetical. Although more effective for 
less experienced respondents, several academic studies provide evidence that cheap 
talk is helpful in mitigating hypothetical bias in stated preference or contingent valu-
ation methods (Murphy et al. 2005; Loomis 2011; Fifer et al. 2014).

Relative attribute importance and shares of preference

Since the early 1990s, the so-called effects coding of the product attributes has 
become the standard for estimating parameter values in CBC analysis (Sawtooth 
Software 2007). This method helps to avoid linear dependencies as it omits the last 
level of every attribute and estimates it as the negative sum of the remaining lev-
els (Sawtooth Software 2004). To be more specific, the last level of every attribute 
is chosen as reference level, which allows estimating the other levels with regard 
to that reference (omitted) level. Consequently, the sum of part-worths within each 
attribute is zero. As pointed out by Orme (2010), the resulting CBC utilities are 
interval data, which only permit the operations of addition and subtraction. This, 

20 Cummings and Taylor (1999) were the first to introduce a cheap talk design with the aim of analyzing 
whether the contingent valuation method leads to inflated real economic values.
21 The exact wording is available from the authors upon request.
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in turn, implies that adding any arbitrary constant to all levels of an attribute does 
not affect the predicted choice probabilities. However, interval data neither allows 
for inter-attribute comparisons nor for the forming of ratios. To tackle this issue, we 
therefore draw on the so-called relative attribute importance (RAI). In general, the 
RAI of each attribute quantifies the impact this attribute makes to the total utility of 
a product, i.e. it states how important this attribute is from respondents’ perspective 
(Orme 2010). The RAI are denoted in percentage terms and defined as:

where k ∈ {1, 2, 3, 4, 5} denotes our five product attributes with levels 
l ∈ {1, 2, ..., Lk} (cf. Table 1). In contrast to CBC utilities, the RAIks follow a ratio 
scale, add up to 100 per cent, and allow for making inter-attribute comparisons. 
Since the impact is measured by the difference of the minimum and maximum util-
ity values of an attribute in relation to the sum of all attribute utility ranges, we 
can conclude that the higher the utility range of an attribute, the higher the attrib-
ute’s potential to positively or negatively affect a segment’s choice probability for a 
product.22

Beyond identifying the most important guarantee features, we are also inter-
ested in analyzing consumers’ purchasing behavior. We will therefore construct a 
hypothetical market environment in which three different investment guarantees are 
offered. By examining whether respondents decide in favor of a guarantee or not, 
we are able to transform their part-worth utility profiles into so-called SOP. These 
SOP are most intuitive for interpreting the results of CBC analysis, since they are 
scaled from zero to one hundred and follow a ratio scale (Orme 2010). Thus, a SOP 
figure of 50 per cent is indeed twice as much as a SOP figure of 25 per cent. Com-
pared to real-world market shares, however, the concept of SOP does not take into 
account external effects from advertising, sales force marketing, etc. so that they 
should not be confounded. In our analysis, we predict the segment-level demand by 
the randomized first choice method (RFC). Compared to the commonly applied first 
choice method (maximum utility rule), RFC allows for adding error terms both at 
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22 As illustrated by Eq. (5), the RAIks are derived from the respective minimum and maximum attribute 
level utility values. Due to statistical noise, attributes with little to no importance might therefore be 
biased upwards (Orme 2010).
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the attribute and product level.23 Mathematically, the utility Uj for product j is there-
fore determined as (Huber et al. 1999):

with Xj denoting the row vector of attribute level codes associated with product j and 
� the vector of part-worth profiles. Furthermore, Errattr is the part-worth error term, 
which is identical for all products, while Errj is the unique product error term (Gum-
bel-distributed).24 In the hypothetical market setting MS , the probability Pr

j|MS that 
guarantee j is chosen among all available offerings equals (Huber et al. 1999):

Equation (7) is estimated by drawing the product utilities from Eq. (6) within a mar-
ket simulator and then enumerating the corresponding probabilities (Huber et  al. 
1999). In order to stabilize the SOP, this procedure is repeated several times.25 The 
main advantage of RFC compared to other choice methods is that it satisfies three 
critical properties in choice modeling that are required to reflect the complexity of 
real-life market behavior, i.e. differential impact, differential substitution, and dif-
ferential enhancement (Huber et al. 1999). Differential impact relates to the fact that 
attribute level changes are most promising if the product is near the purchase thresh-
old, whereas they are less relevant for alternatives that are already selected or would 
otherwise never be chosen. Differential substitution, on the other hand, reflects the 
property that a new product should take shares disproportionately from existing 
offerings on the market. It is therefore critical to minimize undesired cannibalization 
effects. Finally, differential enhancement requires that small value differences have 
a higher impact on highly similar alternatives and almost none impact on dissimilar 
product offerings. The underlying idea is that consumers find it easier to compare 
similar than dissimilar alternatives (Huber et al. 1999).

(6)Uj = Xj

(
� + Errattr

)
+ Errj

(7)Pr
j|MS = Pr

(
Uj ≥ Um ∀ m ∈ MS

)
.

23 The maximum utility rule assumes that each respondent chooses the product alternative that provides 
him with the highest utility (Orme 2010). However, while taking into account neither errors in respond-
ents’ choice processes nor errors in the part-worth estimation (Louviere 1988; Elrod and Kumar 1989), 
it further predicts more extreme market shares than observed in reality. For instance, if a respondent 
would be 51 per cent in favor of guarantee A and 49 per cent in favor of guarantee B, guarantee A would 
capture 100 per cent of her SOP, although both products are almost identically preferred. This simple 
example illustrates that the maximum utility rule only provides information about the first choice of the 
respondent, whereas all preference information about the remaining product alternatives in the market 
are ignored. Moreover, it is less robust than other choice rules, since small changes in utility values can 
lead to substantially different SOP figures.
24 The product error term Errj corresponds to the error level in the logit model (Huber et  al. 1999), 
whereas the part-worth error term Errattr reflects taste variation in product choices (Hausman and Wise 
1978; Revelt and Train 1998).
25 As suggested by Orme (2005), we ran a total of 200,000 sample iterations.
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Empirical results

Segment membership determination

From the survey participants, we removed (i) those with answer times below five 
minutes and (ii) those that repeatedly gave identical answers to all Likert state-
ments on several specific consumer characteristics such as investment experience 
or individual risk-taking behavior in a row. After the data cleaning was complete, 
our final sample comprised 1017 consumers. Respondents needed an average time 
of 31.9 minutes to complete the survey, which includes their familiarization with 
all mechanics of an investment guarantee through the explanations, minimal work-
ing examples, and the mini simulator. In the CBC experiment, the average time per 
choice task was 47.8 seconds.

The LC analysis provided estimates for segment solutions comprising two to five 
groups. For each number of groups, we ran several replications with varying starting 
seeds in order to avoid problems associated with local maxima and only kept those 
solutions with the highest Chi Square. For choosing the final number of segments, 
we then looked for inflection points at which selected goodness-of-fit statistics such 
as the consistent Akaike information criterion (CAIC) (Bozdogan 1987; Ramas-
wamy et al. 1993), the percent certainty, and the Chi Square did no longer change 
significantly.26 As suggested by DeSarbo et al. (1995), we further took into account 
the replicability and managerial interpretability of each solution. According to these 
criteria, the four-group solution turns out to be the optimal choice and is associated 
with a membership probability of 94.1 per cent.27 In the selected four-group solu-
tion, the first two segments ( ns1 = 236 and ns2 = 233 ) account for approximately 23 
per cent of our sample, while the third group ( ns3 = 185 ) is smallest with a share of 
18.2 per cent. Finally, the remaining 363 respondents (35.7 per cent) are allocated to 
segment s4.

Part‑worth utilities

Figure 1 shows the segment-level part-worth utility profiles for the five CBC attrib-
utes (cf. Table 1). Generally, higher utility values indicate a stronger preference for 
the corresponding attribute level. For the guarantee period (Fig.  1a), it is evident 
that all groups clearly prefer shorter over longer terms, with 10 years being their 
first choice. While maturities of 40 years lead to significantly negative utilities for 
all groups, segments s1 , s2 , and s4 already reject periods of 30 years. Figure 1b pro-
vides a similar result for the premium invested. In each segment, utility is decreasing 
with an increasing up-front premium. However, while those respondents comprising 

26 Further information on these goodness-of-fit statistics can be found in Sawtooth Software (2004). 
However, it is important to note that choosing the number of segments according to the absolute values 
of these statistics is less useful. Instead, Sawtooth Software (2004) rather recommends to look at differ-
ences if one group is added or removed.
27 The log-likelihood of the four-group solution is − 14,560 compared to − 20,576 for the null solution.
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segment s1 are almost indifferent between an investment of EUR 10,000 and EUR 
30,000, the three remaining groups are not willing to invest more than EUR 10,000. 
In contrast, we observe more heterogeneous preference distributions for both 
the guarantee level (Fig.  1c) and the volatility of the underlying fund (Fig.  1d). 
Respondents in segments s1, s2, and s4 prefer guarantee levels of 0.6 per cent and 
0.9 per cent, whereas these levels are associated with a negative utility for segment 
s3 . Instead, the latter clearly prefer lower to higher guarantee levels. Regarding the 
underlying fund, one can see that segments s3 and s4 rather favor lower volatilities. 
Segments s1 and s2, on the other hand, are more interested in medium-risk and high-
risk funds, respectively. Finally, as shown in Fig. 1e, the price-utility profiles of seg-
ments s1, s2, and s4 are falling. Thus, lower prices for investment guarantees lead to 
higher utilities. Group s2 , on the other hand, exhibits a completely flat part-worth 
structure, suggesting that the level of the guarantee price does not matter for these 
respondents.

In addition to the part-worth utility profiles for the five attributes across the four 
segments in our sample, we also estimated their utility values for the none option, 
i.e., the utility associated with choosing no guarantee at all.28 Taking into account 
that the total utility of a product is the sum of the attribute-wise utilities, the neg-
ative none utility value of − 595.5 of segment s1 indicates that those respondents 
would purchase any investment guarantee offered in our setting. Segments s3 and 
s4, on the other hand, exhibit positive none utility values amounting to 375.3 and 
257.6, respectively. Consequently, only some composed guarantees are likely to be 
in demand. Finally, segment s2 is associated with the highest none utility value in 
our sample (1173.3). In combination with its flat price-utility profile (cf. Fig. 1e), 
this demonstrates that this segment has no interest in purchasing any investment 
guarantee.

Relative attribute importance

We now draw on the segment-level part-worth utility profiles in order to derive 
the relative attribute importance (RAI). Table 2 shows the corresponding percent-
ages and attribute rankings for the full sample and the four segments. Across all 
respondents, the guarantee period is most important (37.7 per cent), followed by the 
riskiness of the underlying fund (24.4 per cent), and the up-front premium (23.7 
per cent). Both the guarantee level (9.3 per cent) and the guarantee price (4.9 per 
cent), on the other hand, are of minor relevance. From the group-level results it is 
apparent that segments s1, s2, and s4 exhibit identical attribute rankings, which are 
almost in line with the full sample. That is, the guarantee period is most important 
and accounts for approximately 50 per cent of their total product utilities, while the 

28 Note that a product is only chosen if its total utility exceeds the none utility. Hence, high none utility 
values make it unlikely that a guarantee is purchased, while the opposite holds true for low or even nega-
tive none utilities.
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Fig. 1  Latent class segment-level part-worth utility profiles. This figure shows the segment-level part-
worth utility profiles for each of the five CBC attributes across the four segments s

1
 , s

2
 , s

3
 , and s

4
 . Posi-

tive utility values indicate that the corresponding attribute level is preferable, while the opposite holds 
true for levels with negative utility values
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up-front premium is associated with RAI between 19.7 per cent and 27.2 per cent. 
The volatility of the underlying fund has also a RAI of roughly 20 per cent and thus, 
ranks ahead of the guarantee level and the guarantee price. Segment s3, in contrast, 
is characterized by a completely different attribute ranking. To be more concrete, 
this group considers the volatility of the underlying fund as the most important 
attribute, whereas the guarantee period is less relevant for them. Regarding the RAI 
figures of the up-front premium and the guarantee level, we only find minor differ-
ences to the three other segments.

The most striking result in Table 2 is that the guarantee price is least important 
for all four groups. That is, the corresponding RAI range from just 0.1 to 9.9 per 
cent and thus, underline that the price is only a small lever for influencing the total 
utility consumers receive from an investment guarantee product.

Willingness to buy investment guarantees

The concept of willingness to buy is linked to specific products. We therefore define 
three generic investment guarantees which have been designed to reflect the cur-
rent and potential future product landscape of the German market (cf. Table 3).29 
As is apparent, the financial product including investment guarantee A ( IGA ) runs 
for ten years and requires an up-front premium of EUR 10,000. The guarantee level 
itself is 0 per cent (money-back guarantee), which among other things corresponds 
to the statutory minimum interest rate of German Riester contracts. Since the vola-
tility of the underlying fund is low, the OPT price amounts to EUR 34. While both 
the guarantee period (10 years) and up-front premium (EUR 10,000) of investment 

Table 2  Relative attribute importances and attribute rankings per segment

This table shows the relative attribute importances (in percent) and attribute rankings across the four seg-
ments s

1
, s

2
, s

3
, and s

4
 . Additionally, the corresponding figures for the full sample are displayed, with the 

relative attribute importances being the weighted averages of the segment-level relative attribute impor-
tances

No. Attribute Relative attribute importances Attribute rankings

Full s
1

s
2

s
3

s
4

Full s
1

s
2

s
3

s
4

1 Guarantee period 37.7 42.4 46.9 10.5 42.5 1 1 1 4 1
2 Up-front premium 23.7 19.7 22.8 23.0 27.2 3 2 2 2 2
3 Guarantee level 9.3 11.7 12.5 12.3 4.2 4 4 4 3 4
4 Volatility of the 

underlying fund
24.4 18.7 17.7 44.3 22.4 2 3 3 1 3

5 Guarantee price 4.9 7.5 0.1 9.9 3.7 5 5 5 5 5

29 To the best of our knowledge, there is no aggregated overview of the German market for investment 
guarantees. In order to nevertheless define a realistic product range, we have therefore searched the web-
sites of life insurers such as Allianz Leben, R+V Lebensversicherung, or AachenMuenchener Leben 
as well as other financial service providers offering German Riester pensions such as Deutsche Bank, 
Sparkasse, Union Investment, etc.
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guarantee B ( IGB ) are identical, its guarantee level equals 0.9 per cent per year.30 In 
combination with an underlying fund of medium-risk, an OPT price of EUR 632 
results. Finally, the third product alternative has a maturity of 20 years, an up-front 
premium of EUR 30,000, and an embedded guarantee level of 0.6 per cent per year 
( IGC ). Moreover, the volatility of the underlying fund is high, since it contains 100 
per cent equities. Thus, the OPT price equals EUR 5117.31 

The left panel in Table 4 shows the SOP in percentage points for the single-prod-
uct analysis in which respondents could choose to buy the respective guarantee or 
decide to opt out. As one can see from the results for the full sample and the low-
est price level, only between about 26 per cent ( IGC ) to 39 per cent ( IGA and IGB ) 
would choose an investment guarantee.32 However, when looking at the individual 
segments, a different picture is obtained. First, with their SOP ranging from 77.64 
per cent ( IGC sold at the highest price) to 90.87 per cent ( IGB sold at the lowest 
price), the 236 respondents in segment s1 are not only highly interested in all three 
investment guarantees, but also almost insensitive to changes in the price. Second, 
although group s4 is associated with notable SOP figures as well, it is character-
ized by a much stronger product orientation than s1 . That is, while IGA and IGB cap-
ture SOP of approximately 39 per cent to 48 per cent, the corresponding figures for 
IGC are much lower. Thus, guarantee providers must design their products carefully 
in order to attract buyers within this customer group. Third, as indicated by very 
low SOP of IGB and IGC , this applies even more to segment s3 , in which custom-
ers are barely interested in investment guarantees and particularly averse against 
risky investment funds (cf. Fig.  1d). Finally, the 223 respondents belonging to s2 
clearly identify themselves as nonbuyers. More specifically, in line with their flat 

Table 3  Reference investment 
guarantees

This table highlights the concrete specifications (attribute levels) of 
the three generic investment guarantees that are offered on the hypo-
thetical market

Investment 
guarantee A 
( IGA)

Investment 
guarantee B 
( IGB)

Investment 
guarantee C 
( IGC)

Guarantee period 10 years 10 years 20 years
Up-front premium EUR 10,000 EUR 10,000 EUR 30,000
Guarantee level 0% 0.9% 0.6%
Underlying fund Low risk Medium risk High risk
OPT price EUR 34 EUR 632 EUR 5117

30 Note that this corresponds to the maximum permissible guarantee level for cliquet-style participating 
life insurance policies in Germany.
31 Although investment guarantee C may not be representative for the majority of investment guarantees 
sold in Germany, we decide to include it in our analysis in order to illustrate consumer preferences for 
high-end products as well.
32 Note that the SOP decrease to approximately 24 per cent ( IG

C
 ) and 35 per cent ( IG

A
 and IG

B
 ), when 

the guarantee price is at its maximum of 160 per cent of the OPT price.
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price-utility curve (cf. Fig.  1e) and their high none utility value of 357.3, neither 
different product designs nor substantial price discounts of up to 60 per cent of the 
OPT price do result in noteworthy SOP.

In the right panel of Table 4, we allow for competition between the three guaran-
tees. At first glance, the last column illustrates that in contrast to the single-product 
analysis, the number of nonbuyers is reduced in all segments. To be more specific, 
providing consumers with different product alternatives helps to expand the over-
all market size of guarantee products. Examining segment s1 , we notice that it is 
highly competitive, since each offering attracts substantial interest with SOP figures 

Table 4  Shares of preference (SOP) for the three reference investment guarantees

This table shows the shares of preference (SOP) in percentage points for each generic investment guaran-
tee and the five price levels (cf. Table 1). The left panel contains results from the single-product analysis 
in which consumers could choose between the respective guarantee and the none option, while the right 
panel shows results from a portfolio analysis in which all products and the none option were offered 
simultaneously. In addition to the segment-level analyses, we also present the corresponding results for 
the full sample ( n = 1017)

Price level Single-product analysis Portfolio analysis

IGA IGB IGC IGA IGB IGC None

Full sample ( n = 1017) 1 38.88 38.20 25.90 22.30 17.79 10.24 49.67
2 37.30 36.68 25.07 21.00 17.53 10.16 51.31
3 36.42 35.84 24.54 20.28 17.41 10.12 52.18
4 35.93 35.48 24.39 19.87 17.36 10.09 52.67
5 35.70 35.25 24.19 19.77 17.26 10.08 52.89

Segment s
1
 ( n = 236) 1 80.03 90.87 82.00 30.26 37.99 28.32 3.43

2 79.78 90.24 80.00 30.20 37.93 28.25 3.62
3 79.34 89.45 78.29 30.09 37.84 28.24 3.83
4 79.32 89.33 78.09 30.08 37.81 28.25 3.86
5 79.04 89.09 77.64 30.06 37.78 28.21 3.96

Segment s
2
 ( n = 233) 1 1.51 2.28 1.28 1.30 2.22 1.41 95.07

2 1.35 2.16 1.26 1.18 2.13 1.40 95.29
3 1.32 2.11 1.27 1.10 2.09 1.38 95.43
4 1.23 2.07 1.28 1.05 2.05 1.37 95.53
5 1.19 2.02 1.24 1.03 2.03 1.35 95.58

Segment s
3
 ( n = 185) 1 15.26 2.03 0.01 15.37 0.65 0.01 83.97

2 11.52 1.45 0.01 11.76 0.56 0.01 87.67
3 9.97 1.23 0.01 10.25 0.51 0.01 89.23
4 8.92 1.12 0.01 9.25 0.50 0.01 90.24
5 8.83 1.08 0.00 9.07 0.50 0.00 90.42

Segment s
4
 ( n = 363) 1 48.05 45.44 18.12 34.21 23.18 9.32 33.30

2 45.73 41.87 17.19 32.58 22.69 9.18 35.56
3 44.31 40.20 16.71 31.51 22.39 9.09 37.01
4 43.56 39.50 16.62 30.98 22.18 9.10 37.74
5 43.09 38.91 16.37 30.67 22.15 9.01 38.16
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amounting to approximately 30 per cent. Nevertheless, due to its guarantee level 
of 0.9 per cent and medium-risk underlying fund (cf. Fig.  1), IGB is ranked first. 
Although IGA and IGB obtained almost similar SOP among the consumers in s4 in 
the single-product analysis, the former is clearly preferred once we introduce com-
petition. In contrast, almost minor deviations are observed for the nonbuyer-seg-
ments s2 and s3 . That is, even with a mixed product portfolio, between 83.97 per cent 
(at the lowest price level in s3 ) and 95.58 per cent (at the highest price level in s2 ) of 
consumers stay out of the market. Particularly the guarantees IGB and IGC are not of 
importance in s3 , while those respondents in s2 reject all offerings.

To sum up, the results in Table  4 demonstrate that even when indicating the 
applicable costs explicitly, more than half of our respondents show significant inter-
est in point-to-point investment guarantees. In this regard, the 599 respondents allo-
cated to groups s1 and s4 are identified as buyers with their SOP exceeding 70 per 
cent. Furthermore, the former segment is neither sensitive to changes in the product 
design nor the guarantee price, while the latter group is particularly focusing on the 
overall guarantee composition. Segments s2 and s3 , on the other hand, clearly reveal 
themselves as nonbuyers with little or no preferences for investment guarantees.

Socioeconomic characteristics

We conclude our analyses by examining how the four consumer segments differ in 
terms of selected socioeconomic characteristics such as gender, age, monthly house-
hold income, level of education, etc. Table 5 contains the average percentage fre-
quencies for the full sample in column (1) and the group-specific figures in columns 
(2) to (5). Additionally, columns (6) to (11) contain post-hoc one-way analysis of 
variance (ANOVA) p values indicating whether the observed differences between 
the segments are statistically significant different or not. We observe that the non-
buying groups s2 and s3 are predominantly female, whereas the opposite holds true 
for the buyers in s1 and s4 . Although s2 and s3 are characterized by an above-average 
(below-average) share of respondents older than 45 years (younger than 25 years), 
we do not find any significant differences regarding the variable age. Similarly, apart 
from the larger portion of highly-educated respondents in s4 compared to s2 , this 
also holds true for the level of education, which is almost equal across segments.33 
However, with respect to financial literacy, the majority of the former has a signifi-
cant higher knowledge than those persons in segment s1.34

A different picture, on the other hand, is obtained for the variables “monthly 
household income” and “total assets”. That is, 42.9 per cent of s2 and 34.6 per cent 

33 Note that a low level of education covers pre-vocational trainings and secondary education, a medium 
level covers apprenticeships and vocational trainings, and a high level covers university degrees.
34 Following van Rooij et  al. (2011), we measured financial literacy by four questions that capture 
respondents’ understanding of basic concepts such as numeracy, interest rates, inflation, and money illu-
sion (see Table  9 in Appendix). Those with more than two correct answers were classified as having 
a “high” financial literacy, whereas those with two or less correct answers were classified as having a 
“low” financial literacy. In this regard, note that we further distinguished between “incorrect” and “do 
not know/refusal” answers (Mitchell and Lusardi 2011).
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of s3 state that their monthly income is below EUR 1500, which is a significantly 
higher share than in the two buyer segments. Furthermore, the latter are also more 
strongly presented in the income bracket of EUR 3001 to EUR 5000. Regarding the 
total assets, substantial shares of the nonbuyer groups s2 and s3 state that they have 
less than EUR 50,000. We also find that the buyers are significantly overrepresented 
in the bracket of EUR 100,001 to EUR 250,000, i.e., 11.4 per cent ( s1 ) and 10.5 per 
cent ( s4 ) compared to 3.4 per cent ( s2 ) and 7.6 per cent ( s3 ), respectively. In contrast, 
however, particularly nonbuyers belong into the highest category with total assets 
above EUR 1,000,000. The economic interpretation of these findings is not straight-
forward. First, one could argue that the three products may not be suitable for them 
as they require up-front investments of EUR 10,000 to EUR 30,000. The latter, how-
ever, would exceed the available assets of about 69 per cent (61 per cent) of respond-
ents in segment s2 ( s3 ). Furthermore, their high RAI of the up-front premium and the 
fact that they clearly prefer smaller investment amounts support this interpretation 
(cf. Table 2 and Fig. 1). Second, one could also assume that low-income households 
cannot spend much money on saving, regardless of the design of available finan-
cial products. However, this interpretation seems too strong, especially since almost 
55 per cent ( s2 ) and 50 per cent ( s3 ) of these segments are characterized by a high 
investment risk attitude. We therefore conclude that they do not regard investment 
guarantees as an interesting product feature, which is supported by their low owner-
ship rates.

With respect to a respondent’s investment risk attitude, we observe that the buyer 
segment s1 is significantly different from the three other groups.35 More specifically, 
just like s4, it is characterized by a less risky investment behavior, which also pro-
vides evidence that guarantees are an attractive product feature for them.36 Finally, 
it is also these two segments that are identified as actual owners of investment guar-
antees or, if that is not yet the case, as these groups that are most likely to purchase 
such a product in the future. More than 90 per cent of the nonbuyer segments, on the 
other hand, stated to have no investment guarantee and almost 60 per cent of them 
do not even show any interest in purchasing.37 Overall, it becomes clear that particu-
larly those characteristics with an impact on an individual’s financial situation, i.e., 

35 We measured a respondent’s investment risk attitude by three questions that have been adapted from 
the so-called Domain-Specific Risk-Taking (DOSPERT) scale of Weber et al. (2002). Since our survey 
has been conducted in Germany, we drew on the translated version provided by Johnson et al. (2004). 
Moreover, in line with Blais and Weber (2006), the number of points on the Likert scale has been 
increased from five to seven in order to improve its psychometric quality (Visser et  al. 2000). Those 
respondents with a mean score equal to and above four were classified as having a “high” investment risk 
attitude, whereas those with a mean score below four were classified as having a “low” investment risk 
attitude (Blais and Weber 2006).
36 While segment s3 constitutes an exception, the remaining figures are in line with their CBC part-worth 
profiles for the volatility of the underlying fund as shown in Fig. 1.
37 However, although 34.3 per cent of s2 and 33.0 per cent of s3 stated their general interest in investment 
guarantees, this does not necessarily mean that they will actually become buyers. Instead, as demon-
strated by our results in Table 4, it requires a tailor-made product design to attract a small portion of s3, 
whereas those respondents in s2 will be hard to convince.
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the monthly income, the total assets, and the investment risk attitude, are well suited 
to classify them as potential buyers or nonbuyers of investment guarantee products.

Main findings of the analyses and managerial implications

Discrete choice experiment

The following list provides a condensed overview of the major results from our dis-
crete choice experiment:

• All four customer groups prefer shorter over longer guarantee periods. Guarantee 
periods over 30 years are mostly rejected.

• In all segments, utility is decreasing with an increasing up-front premium.
• In contrast, we observe heterogeneous preference distributions for both the guar-

antee level and the volatility of the underlying funds.
• For most customers, utility decreases as the price of the investment guarantee 

increases.
• In addition, we draw on part-worth utility profiles to determine the relative 

importance of the attributes. Across all respondents, the guarantee period is most 
important, followed by the volatility of the underlying fund and the amount of 
premium paid into the contract. The guarantee level and the price of the invest-
ment guarantee, however, are of secondary importance.

• We also conducted a willingness-to-buy analysis for investment guarantees based 
on three generic investment guarantees with three different guarantee levels (0 
per cent investment guarantee p.a.; 0.6 per cent p.a.; 0.9 per cent p.a.). The anal-
ysis is performed at the individual product level, but also as a portfolio analysis. 
The results show that even with explicitly stated guarantee prices that are higher 
than the “fair” option price, more than half of the respondents show significant 
interest in point-to-point investment guarantees. However, the feedback from the 
different segments is heterogeneous: some respondents have no interest in invest-
ment guarantees, while other respondents are primarily concerned with the com-
position of the overall guarantee.

• Our empirical analysis concludes with a section examining how the four con-
sumer segments differ with respect to selected socioeconomic characteristics. 
Statistically significant differences between the segments with a p value < 0.01 
can be found with respect to monthly income, own wealth, attitude toward invest-
ment risk, and ownership of a financial product with a guarantee. Other differ-
ences such as age, financial knowledge, or gender, on the other hand, are not 
significant or only significant at higher p values.

Managerial implications

The following list provides a condensed overview of the major managerial implica-
tions from our discrete choice experiment:
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• On the one hand, our analysis shows that there are potential customers who have 
a strong interest in investment guarantees. Some have a high willingness to pay, 
well above the “fair” option price. On the other hand, we found subgroups that 
are not at all interested in investment guarantees in savings products. The group 
segmentation approach presented in this paper and the link with socioeconomic 
factors help insurance companies to identify which customers are typically inter-
ested in which type of guarantee. This procedure can be a helpful tool in tailor-
ing customized products to the specific needs of the different market segments.

• In many countries, mandatory pension provision products must include an 
embedded investment guarantee. Although there may be good reasons for this 
from the government’s point of view (e.g., avoiding old-age poverty), our study 
shows that the utility for many customers is reduced by the “investment guaran-
tee” product feature.

Summary and conclusion

We conduct a CBC analysis for investment guarantees on a sample of 1017 German 
financial decision makers using data collected through online-based experiments. Seg-
ment-level part-worth utility profiles are estimated by means of LC analysis. Drawing 
on those preference structures, we compute relative attribute importances and derive 
comprehensive simulation results for a realistic market environment that allow us to 
assess consumers’ willingness to buy investment guarantees. Moreover, we also test 
whether individual group membership can be explained by central socioeconomic 
characteristics.

Our study provides several important insights. Firstly, one can distinguish a total 
of four different market segments of which two are divided into buyers and nonbuy-
ers, respectively. That is, even when disclosing the associated product costs explicitly, 
groups s1 and s4 show significant interest in purchasing investment guarantees. While 
those persons in s1 are neither sensitive to changes in the product design nor the guar-
antee price, these two attributes are important levers for segment s4 . The two nonbuy-
ing groups s2 and s3 , on the other hand, are not interested in purchasing investment 
guarantees. This is particularly pronounced for s2 , whereas a small portion of the per-
sons in s3 can be attracted if the guarantee is directly tailored to their needs. Secondly, 
although their willingness to buy is significantly different, we only document a small 
degree of heterogeneity among the four segments with regard to the individual guaran-
tee attributes and levels. The guarantee period is most important, followed by the vola-
tility of the underlying fund, and the up-front premium. In contrast, the guarantee level 
and guarantee price are only of minor importance. Regarding the attribute levels, we 
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find that all segments prefer shorter guarantee periods and lower up-front premiums. 
Thus, guarantee providers can contribute to an increased utility of their customers with 
appropriately designed products. Thirdly, we find that particularly those socioeconomic 
characteristics with an impact on individuals’ financial situation seem to be promising 
predictors of their group membership and their willingness to buy investment guarantee 
products. Hence, guarantee providers with reliable preference information are likely to 
gain additional market shares that may translate into increased profits.

Despite these contributions, some questions remain open. For instance, our analysis 
only concentrates on consumers’ product-related preferences, whereas the latent con-
flict of interest between the buyer and the seller of a guaranteed product is neglected. 
This conflict of interest, however, could also serve as potential explanation for the high 
SOP that we observe in the two buying segments. More specifically, once a guaran-
teed product has been purchased, customers would favor an increase in the volatility 
of the underlying fund as long as the insolvency risk of the guarantee provider remains 
unchanged. Guarantee providers, on the other hand, have clear incentives to reduce the 
risk of the underlying, since they want to avoid losses caused by negative market devel-
opments. In light of the fact that the guarantee provider decides about the investment 
strategy and the buyer is, at least to some extent, locked into the product, e.g., via sur-
render fees, customers could end up overpaying. Therefore, if buyers were explicitly 
made aware of this latent conflict of interest, their willingness to purchase an invest-
ment guarantee might be reduced. Finally, one could also extend our analysis to other 
countries with a comparable market for investment guarantees in order to investigate 
which role the cultural environment plays in consumers’ purchase decision processes.

Appendix

Discrete choice experiment

Explanation of the mechanics of an investment guarantee

Before the start of the discrete choice experiment, it was pointed out to the 
respondents that unit-linked life insurance policies are often linked to an invest-
ment guarantee (interest guarantee), which is intended to protect the policyholder 
against negative performance of the underlying fund. We also explicitly pointed 
out that such investment guarantees are required by law for state-subsidized pen-
sion products, such as the German Riester pension, and are therefore an elemen-
tary product component. To illustrate how such an investment guarantee works, 
we presented respondents with the following hypothetical example.
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Exemplary random choice task

Figure 3 shows an exemplary random choice task with three fully-fledged invest-
ment guarantees. During the CBC experiment, the respective participant had to 
trade off these three products against each other and select his most preferred 
product profile. Furthermore, she also had to state whether she would actually 
buy the guarantee in a real purchase situation or not.

Fig. 2  Mechanics of an investment guarantee. This figure shows the mechanics of an investment guaran-
tee of 0.5 per cent for fund performances of − 5 per cent and + 5 per cent, respectively

Fig. 3  Exemplary random choice task. This figure shows an exemplary random CBC choice task with 
three generic investment guarantees and the none option
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Holdout tasks

Table 6 provides an overview of the three holdout choice tasks used in our exper-
iment. Such holdout choice tasks are commonly embedded in CBC analysis in 
order to test the consistency of responses, i.e. the face validity of the experiment 
(Orme 2015). Therefore, they exhibit identical attribute level combinations for all 
interviewees and are not part of the actual part-worth estimation process.

We draw on the Mean Absolute Error (MAE) in order to test how consistent 
our respondents made their choices during the CBC experiment (Huber et  al. 
1999). To do so, we firstly used the part-worth utility profiles estimated from 
the nine random tasks and predicted respondents’ choices to the three holdout 
tasks (Johnson 1987). That is, for each holdout task and investment guarantee, we 
derive the predicted SOP per segment by means of a hypothetical market simu-
lation. In the second step, we computed the corresponding observed SOP from 
respondents’ actual choices to the holdout tasks. Finally, the MAE is computed 
by summing up the absolute differences across concepts and holdout tasks and 
taking the averages of these differences. Table  7 provides an overview of the 

Table 6  Designs of the three holdout choice tasks

This table shows the three fixed holdout choice tasks and the corresponding guarantee specifications 
(attribute level combinations) that have been shown to all respondents at positions four, eight, and twelve 
during the CBC experiment

Investment guarantee A Investment guarantee B Investment guarantee C

Panel A: holdout task 1
 Guarantee period 30 years 30 years 30 years
 Up-front premium EUR 30,000 EUR 10,000 EUR 50,000
 Guarantee level 0% 0.9% 0.3%
 Underlying fund Medium-risk Medium-risk Medium-risk
 Price level (OPT percent) 100 100 100
 Price EUR 624 EUR 1026 EUR 1881

Panel B: holdout task 2
 Guarantee period 20 years 20 years 20 years
 Up-front premium EUR 10,000 EUR 10,000 EUR 10,000
 Guarantee level 0% 0.6% 0.9%
 Underlying fund Low-risk Medium-risk High-risk
 Price level (OPT percent) 130 130 130
 Price EUR 17 EUR 774 EUR 2643

Panel C: holdout task 3
 Guarantee period 10 years 40 years 30 years
 Up-front premium EUR 50,000 EUR 30,000 EUR 10,000
 Guarantee level 0% 0.6% 0.3%
 Underlying fund Medium-risk Low-risk High-risk
 Price level (OPT percent) 70 160 40
 Price EUR 987 EUR 535 EUR 615
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predicted and actual SOP as well as the absolute differences. Overall, we obtain a 
MAE of 6.64, which is a good result for three holdout tasks (Chrzan 2015).

Number of segments

Table 8 shows the cross-tabulation of our four-group solution against the three-
group solution. As is apparent, the latter comprises segments with 341, 453, and 
223 respondents. However, since the algorithm has been programmed to form 
three groups, the 363 members of s4 in the four-segment solution are distributed 
across all three segments. More specifically, 107 are allocated to s1, 217 to s2, and 

Table 7  Predicted vs. actual shares of preference (SOP) for the holdout tasks

This table shows the predicted and actual shares of preference (SOP) per segment for the three holdout 
tasks in percentage points. The former (shown in the left panel) are based on the part-worth utility pro-
files derived from the nine random choice tasks, whereas the latter (middle panel) are computed from 
respondents’ actual holdout choices. Finally, the right panel contains the absolute differences between the 
actual and predicted SOP per segment. Additionally, the corresponding figures for the aggregate sample 
are shown

Segment Predicted Actual Absolute difference

IG A IG B IG C IG A IG B IG C IG A IG B IG C

Holdout task 1 1 35.44 43.63 20.92 33.47 50.00 16.53 1.97 6.37 4.40
2 26.16 54.18 19.66 25.32 60.09 14.59 0.83 5.91 5.07
3 30.11 52.97 16.92 51.89 46.49 1.62 21.78 6.48 15.30
4 30.36 50.89 18.75 39.94 46.56 13.50 9.58 4.33 5.25
Total 30.53 50.34 19.13 37.27 50.44 12.29 6.73 0.11 6.84

Holdout task 2 1 30.65 37.15 32.21 25.85 51.27 22.88 4.80 14.12 9.32
2 27.21 35.49 37.30 28.33 39.06 32.62 1.12 3.57 4.69
3 85.77 12.30 1.93 82.16 16.22 1.62 3.61 3.92 0.31
4 42.46 33.07 24.47 40.50 40.50 19.01 1.97 7.43 5.46
Total 44.10 30.79 25.10 41.89 38.25 19.86 2.22 7.46 5.24

Holdout task 3 1 47.81 20.62 31.57 50.00 30.08 19.92 2.19 9.47 11.65
2 48.36 14.92 36.72 54.94 14.59 30.47 6.58 0.33 6.25
3 26.85 44.82 28.33 16.76 68.11 15.14 10.09 23.29 13.20
4 46.83 23.48 29.69 44.90 33.33 21.76 1.93 9.85 7.92
Total 43.78 24.74 31.49 43.26 34.61 22.12 0.51 9.88 9.37

Table 8  Latent class segments: 
three vs. four groups

s1 s2 s3 s4 Total

s1 0 230 4 107 341
s2 236 0 0 217 453
s3 0 3 181 39 223
Total 236 233 185 363 1017
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39 to s3 . As a result, the within-segment preference distributions are less clear-cut 
than those in the four-group solution. This may be illustrated by the group of 230 
persons that show almost no interest in investment guarantees. While they consti-
tute an independent segment ( s2 ) in the four-group solution (cf. Table 4), another 
111 persons, i.e. 4 from s3 and 107 from s4, are added in the three-group solution. 
Since these respondents are characterized by completely different preference pro-
files, working with four groups adds significant value to our analysis.

Measures of financial literacy and investment risk attitude

Table 9  Constructs of financial literacy and investment risk attitude

This table shows the constructs of financial literacy and investment risk attitude as presented in van Rooij 
et al. (2011) and Weber et al. (2002), respectively

Answer options

Financial literacy (van Rooij et al. 2011)
 Suppose you had EUR 100 in a savings account 

and the interest rate is 20% per year and you 
never withdraw money or interest payments. 
After 5 years, how much would you have on 
this account in total?

(i) More than EUR 200; (ii) exactly EUR 200; (iii) 
less than EUR 200; (iv) do not know; (v) Refusal.

 Imagine that the interest rate on your savings 
account was 1% per year and inflation was 2% 
per year. After 1 year, how much would you be 
able to buy with the money in this account?

(i) More than today; (ii) exactly the same; (iii) less 
than today; (iv) do not know; (v) refusal.

 Assume a friend inherits EUR 10,000 today and 
his sibling inherits EUR 10,000 3 years from 
now. Who is richer because of the inheritance?

(i) My friend; (ii) His sibling; (iii) They are equally 
rich; (iv) do not know; (v) refusal.

 Suppose that in the year 2010, your income has 
doubled and prices of all goods have doubled 
too. In 2010, how much will you be able to buy 
with your income?

(i) More than today; (ii) the same; (iii) less than 
today; (iv) do not know; (v) refusal.

Investment risk attitude (Adapted from Weber 
et al. 2002; Johnson et al. 2004, and Blais and 
Weber 2006)

 For each of the following statements, please 
indicate the likelihood of.

 ...investing 10% of your annual income in a mod-
erate growth mutual fund.

 ...investing 5% of your annual income in a very 
speculative stock.

1 = “extremely unlikely” to 7 = “extremely likely”

 ...investing 10% of your annual income in a new 
business that has a high chance of failing.
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