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Abstract: Capital protected products are a special type of structured retail products that guarantee a
minimum amount of payment at maturity. They were the earliest type of structured products and are
very popular with risk averse investors, but nevertheless have become rare in the past years. Using a
unique dataset of all structured products issued in Switzerland, one of the biggest markets for such
products in the world, we investigate why this has been the case, and argue that it is to a large degree
an effect of the zero-interest policy of central banks.
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Structured products (also known as structured notes or structured financial products)
have existed since around 1990. They provide a payoff that depends on one or more
underlyings—usually stocks, baskets of stocks or commodities. Among the first such products were capital protected products (also knows as guarantee certificates). In Switzerland,
for example, the first structured product was a guaranteed return on investment issued in
January 1991 (Rieger 2009).
Most structured products are issued by banks. While some are targeted to institutional investors, many are sold to retail investors and broadly marketed. While fairly
popular in many European and East Asian countries since around 2005 (with sometimes
around 6% of financial assets being invested in them), they are still a niche product in
America (Rieger 2009).
Most of the previous academic research on structured products has focused on the
issuer’s perspective and studied their pricing using models from mathematical finance.
Some empirical studies also investigated the actual market prices of structured products: in the US, Benet et al. (2006) and Henderson and Pearson (2011) find that there is
a substantial amount of overpricing (which means that issuer prices are above theoretical values) among the (few) structured products issued there. In Germany (Stoimenov
and Wilkens 2005; Wilkens et al. 2003), Switzerland (Grünbichler and Wohlwend 2005)
and the Netherlands (Szymanowska et al. 2009), this has been found, too, although these
markets are substantially larger. While most studies focused on generic products such as
reverse convertibles that are mostly meant for medium term investments, there are also
studies on the pricing of leverage products that are intended for hedging and speculation
(Wilkens and Stoimenov 2007). Finally, Wallmeier and Diethelm (2009) demonstrated that
for multi-asset barrier reverse convertibles, overpricing becomes more pronounced for
more complex products.
There are also more fundamental studies that looked for rational and behavioral
reasons for the attractiveness of certain product types, such as reverse convertibles (covered
calls) (Shefrin and Statman 1993, 2000), barrier products (Rieger 2012), several types
(Branger and Breuer 2007; Breuer and Perst 2007) or for general payoff functions (Hens
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and Rieger 2014; Rieger 2011). More recently, the motivation of investors to buy structured
products has been studied from various perspectives (Abreu and Mendes 2018; Anic
and Wallmeier 2020; Kunz et al. 2017; Rieger and Hens 2012). We are, however, not
aware of market-wide analyses of product trends over time in the academic literature. A
reason for this is the usual lack of data: structured products are traded on various trading
platforms, often OTC, and thus difficult to capture by standard data bases. Additionally,
data providers are often US-based and do not seem to see the need to include a broad
coverage of financial assets that are of minor importance in the US (but of big importance
elsewhere).1
For our study, we were fortunate to be able to use a unique dataset, provided by
derivative partners, that includes information about nearly all structured products issued
in Switzerland from 2005 to 2019, in total 884,816.
In this paper, we focus on capital protected products (guarantee certificates). These
products can be understood as a combination of a zero coupon bond with call options. The
discount for which the coupon is bought (plus, potentially, a certain additional amount
that reduces the full to partial protection) is used to buy the call options. The more call
options can be bought, the higher the participation on positive returns of the underlying,
while the bond secures a total (or partial) protection against losses. Investors buy these
products because it is easier for them than the replication based on bonds and options or
because they lack the necessary financial knowledge for this replication.
In total, we have 14,237 such capital protected products in our dataset. Using these
data, we will investigate the question why capital protected products (that were, as
we have seen, among the first to be issued) are today so rare, even though research
in behavioral finance suggests that they can have relatively large benefits for investors
(Hens and Rieger 2014) and are also intuitively appealing to them (Rieger and Hens 2012):
this becomes clear when considering that many investors are loss averse
(Tversky and Kahneman 1992) or even show loss probability aversion (Zeisberger 2020);
(Holzmeister et al. 2020). Directly investing into stocks poses potential (nominal) losses.
As investors tend to be loss averse, potential losses represent a big hurdle for investing.
Capital protected products can help overcome this hurdle, as they exclude nominal losses,
provided that they offer full capital protection. These products could therefore have a high
potential to increase stock market participation which makes their disappearance being
more than a mere curiosity, but an important issue, that we will investigate in this article.
The article is structured as follows. In Section 2, we provide information about our
data and the specific variables we will consider. In Section 3, we present first the general
empirical finding of the “slow death of capital protection”, in other words, the virtual
disappearance of this product type over time. Then, we will use further statistical analyses
to explain this disappearing by decreasing interest rates, caused by the central banks’
zero-interest policy since the financial crisis. We will also show how issuers tried, but
ultimately failed, to rescue the product category by modifying key parameters of their
products. Section 4 concludes.
2. Data on Structured Products and Financial Markets
We use a dataset provided by derivative partners, the leading Swiss service provider
in structured products. The dataset contains all structured products issued from 2005 to
2019 (with the possible exception of a few omissions in the first years). For each of these
products, up 68 parameters are recorded. For our analysis, we focus especially on the
precise category (for instance, capital protection), the level of protection and the underlying
(for instance, the S&P 500). In total, 884,816 products are contained in the data.
We consider in this paper only investment products, but not leverage products. The
latter category includes warrants2 , mini futures and other instruments that provide high
leverage and have therefore a completely different motivation (short-term speculation and
hedging) than the investment products (that are meant for medium term investment). The
dataset contains 454,557 leverage, 327,691 investment and 102,556 unclassified products.
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The number of leverage products is usually higher, as they are issued in order to cater
a wide variety of parameters: most single assets of the main stock markets with various
maturities and strike levels. They have a large turnover, as they are meant for short-term
buying and selling, but the invested volume is much lower than for investment products
(Rieger 2009).
The data do not contain information about the volume of investments into each
product. There is, however, a direct relation between the number of investment products of
a certain category that banks issue and the invested volume, as banks would not issue many
products of a category that is not sought after: issuing products is costly in Switzerland
and is therefore only profitable if the investor volume is high enough. We can therefore
assume that the number of issued products follows closely the invested volume into these
product categories.
For capital protected products, we are particularly interested in two parameters: the
type of underlying (single stock, stock market index, others) and the protection level.
Theoretical considerations based on behavioral preferences, in particular loss aversion,
have shown that a full protection level of 100% (or more) is ideal for behavioral investors
(Hens and Rieger 2014); thus, we distinguish between this case and any lower level of
protection (partial protection). In difficult market conditions (for instance, when interest
rates are low), it might only be possible to issue products with partial protection.
It is also cheaper to provide protection when the underlying has low volatility. Therefore, in difficult market conditions, it might still be possible to issue capital protection on
indices, but not on single stocks.
We therefore focus our analysis on the two parameters protection level (full/partial)
and underlying (single stock/index).
Besides data on structured products, we also use interest rate and volatility data as
control variables, as they are obviously key factors in the pricing of these products. For the
respective time, we use the Swiss policy rate data from the Swiss National Bank (SNB) and
VIX index provided by the FED St. Louis as daily volatility data.
Of course, other influencing factors such as the regulation or trends towards other
forms of portfolio insurance strategies might be causal to the development of capital
protected products, as would be general changes of the market volume through widespread
individual decisions to cash positions to withdraw from the market entirely. However,
due to the very simple nature of the subgroup capital protected products of all structured
products, any of these effects should influence the other types of structured products
as well. Since we cannot find evidence in our dataset on similar developments in other
subgroups of protected products,3 we focus our analysis on the effects of interest rate and
market volatility on capital protected products.
3. Results
The first observation on capital protected products is that their number indeed decreased dramatically over the past years. This is true when considering their proportion on
the total number of investment products issued, as well as when considering their total
number (see Table 1).
What could be potential reasons for this slow death?
The construction of capital protected products from a zero-coupon bond and a call
option makes it obvious that their participation rate, and thus, the attractiveness of their
upside potential, depends on the price of the call option and the discount of the bond: if
the call option is expensive or the discount is small, the participation will become small.
This is in particular the case when volatility is high or when interest rates are low.
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Table 1. Share of capital protected products on all investment products, 2004–2019.
Year

Number of
Investment Products

Number of Capital
Protected Products

Share in %

2004

828

63

7.6%

2005

3056

248

8.1%

2006

6951

633

9.1%

2007

17,394

1428

8.2%

2008

22,845

2622

11.5%

2009

17,891

1275

7.1%

2010

30,203

2636

9.7%

2011

23,587

1448

6.1%

2012

20,899

590

2.8%

2013

22,575

958

4.2%

2014

22,790

820

3.6%

2015

22,626

538

2.4%

2016

7495

87

1.2%

2017

11,010

109

1.0%

2018

11,982

125

1.0%

2019

13,179

91

0.7%

On the other hand, demand for such products might also depend on volatility: in times
of high volatility, i.e., high market uncertainty, investors find capital protection particularly
appealing. It is therefore a priori not clear whether high volatility will lead to more or
less of such products: on the one hand, capital protection becomes more sought after, on
the other hand also more pricy. The effect of interest rate, on the other hand, is clearly
one-sided: lower interest makes these products less attractive.
The relation between interest rates and capital protected products becomes indeed
obvious when looking at Figure 1, and in particular at the years since around 2009: the
lower the interest rate, the fewer products were issued.

Figure 1. Left axis: Proportion of capital protected products among all investment products and
interest rate levels from 2004 to 2019. Right axis: Swiss policy interest rate (dash-dot).

If interest rates are the main driver of this trend, we would expect to see fully protected
products to be affected first by decreasing interest rates. Indeed, issuers tended to shift
from fully to partially protected products at first after interest rates had dropped (see
Figure 2). From around 2012, however, also these products were not issued much anymore.
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Potential reasons might be changes in market volatility or simply a learning process with
issuers or investors that a partial capital protection is just far less appealing than a full
protection—for the behavioral reasons explained above.

Figure 2. Left axis: Proportion of partially protected products among all capital protected products
and interest rate levels from 2004 to 2019. Right axis: Swiss policy interest rate (dash-dot).

A similar effect can be observed for products with indices and baskets as underlyings:
since indices and baskets can have lower volatility, they make it easier to provide good
participation rates. This might explain that we see a small peak in index underlyings
around 2013, and that basket underlyings stayed fairly stable over the whole time period
(Figure 3).

Figure 3. Proportion of single stocks (thin black solid), indices (thick black dashed), baskets (thick
gray solid) and multiple assets (thin gray dashed) as underlyings of capital protected products and
interest rate levels from 2004 to 2019.

In summary, we can distinguish three phases of the slow death of capital protection: in
the high interest rate regime until 2008, capital protection products of all types are frequent.
In the low interest rate regimes from 2008 to 2015, issuing of these products decreased
dramatically. Instead of full participation, partial participation became popular for a while
but turned out to be a dead end road, so issuers also stopped this line of products. Instead,
baskets were more frequently used as underlyings. Finally, from 2015 on, in the negative
interest rate regime, basically all types of capital protected products disappeared.
In the following, we will verify these heuristic results with regression analyses. To
account for deviations from normality in the data, we apply MM-type robust regressions.4
We first test the impact of interest rates and market volatility on the total proportion
of capital protected products among all investment products, controlling for time. The
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analysis shows a highly significant effect of interest rate but no time trend or volatility
effects (Table 2). The empirical result supports our considerations above: lower interest
rates clearly reduce the issuance of capital protected products. The same result holds when
looking at the proportion of fully protected products, with additionally a significant time
trend and volatility effect (Table 2). For partially protected products, we only find a positive
time trend but no interest rate effect because of the strong increase in partially protected
products in the period from 2010 onward to match the cost structure with the reduced
financing effects from low interest rates.
Table 2. Influence of the interest rate on the issuance of capital protected products (CPP) and the
share of full and partial protection.
Dependent Variable:
Shares of Different Protection
Levels among All CPPs

CPP Share
on All SP

Swiss policy rate
VIX
Time
Constant
Observations
R2
Adjusted R2
Resid. Std. Error

(1)

Full prot.
(2)

Partial prot.
(3)

0.022 ***
(0.006)
0.001
(0.001)
−0.00000
(0.00000)
0.080
(0.069)

0.026
(0.023)
0.006 ***
(0.002)
−0.0001 ***
(0.00003)
1.711 ***
(0.454)

−0.011
(0.021)
−0.005 ***
(0.002)
0.0001 ***
(0.00003)
−0.813 **
(0.386)

188
0.537
0.529
0.025
(df = 184)

183
0.289
0.277
0.235
(df = 179)

183
0.244
0.231
0.242
(df = 179)

** p < 0.05; *** p < 0.01.

When looking at underlyings, we notice the issuance of single underlyings declines
with the interest rate. While for index and basket products we cannot identify an influence
of neither interest rates nor volatility (Table 3). However, products with Multi-Asset
underlyings decline with the lower interest rates but increase with market volatility. A
possible explanation for this last observation might be that such assets are seen by investors
as a way to diversify in uncertain times while, at the same time, the assets can be chosen in
a way that the diversification effect is rather limited, and thus, the product characteristics
still look good on paper. Further investigations, however, are needed to test this conjecture.
Table 3. Influence of the interest rate on the issuance of capital protected products with single, basket
and index underlying.
Dependent Variable:

Swiss policy rate
VIX
Time
Constant

Single
(1)

Index
(2)

Basket
(3)

Multi Asset
(4)

0.145 ***
(0.021)
0.002
(0.003)
0.00003 ***
(0.00001)
−0.441 **
(0.187)

0.049
(0.042)
0.001
(0.001)
0.00002 **
(0.00001)
−0.329 *
(0.172)

0.230 *
(0.135)
−0.005 *
(0.003)
0.0001 *
(0.00004)
−0.752
(0.497)

0.228 ***
(0.065)
0.016 ***
(0.003)
0.0001 ***
(0.00003)
−1.758 ***
(0.386)

* p < 0.1; ** p < 0.05; *** p < 0.01.
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Table 3. Cont.
Dependent Variable:

Observations
R2
Adjusted R2
Resid. Std. Error

Single
(1)

Index
(2)

Basket
(3)

Multi Asset
(4)

188
0.499
0.491
0.115
(df = 184)

226
0.132
0.120
0.080
(df = 222)

207
0.196
0.184
0.253
(df = 203)

188
0.330
0.319
0.328
(df = 184)

* p < 0.1; ** p < 0.05; *** p < 0.01.

4. Conclusions
We can distinguish three phases of the slow death of capital protection: live, until
2008, suffering, until 2015, and death. These phases coincide with the development of the
global interest rate, positive–decreasing–negative. The interest rate development strongly
correlates with the emission density of capital protected products, while this holds not
true for other classes of structured products. In other words, empirical evidence suggests
zero-interest policy killed that product type, although it actually makes sense for investors.
Even the swing to partial protection or varying the type of underlyings only slowed down
the process. Although data availability constrained us to use issuance numbers instead
of volume, we could empirically verify that this relation is singular to capital protected
products in the group of structured products. An analysis of other product classes to
answer the question, who next, is left to future research.
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Notes
1

This also explains why academic research in this field is often at a disadvantage, given the well-documented US bias regarding
data in publications in top finance journals (Karolyi 2016).

2

Warrants have the same payoff as plain vanilla options, however, they are not traded on an option market, but instead on markets
for structured products or over the counter. This means that they—like all other structured products—include an issuer risk: if
the issuing company (usually bank) goes bankrupt, the invested money is usually lost, regardless of the development of the
underlying asset. Warrants also have on average a longer time to expiration than options.

3

Neither the interest rate nor the VIX have significant influence on the share of any of the subgroups of all structured products,
except for the subgroup of capital protected products. Detailed results available from the authors.

4

The residuals for the OLS regressions showed leptokurtosis of 1.5 to 3.5 and excess kurtosis of 7 to 30 in 7 of 11 models presented
in the results section. The Jarque–Bera test for normal distributed data yielded p-values below 10−6 in 8 and the Breusch–Pagan
test for heteroscedasticity p-values below 0.001 in 7 of the 11 models.
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