A quantitative risk indicator for financial products

AFM - the Netherlands Authority for the Financial Markets

AFM - the Netherlands Authority for the Financial Markets

The AFM, the Netherlands Authority for the Financial Markets, is the supervisory authority for the conduct of and
the provision of information by all parties in the financial markets in the Netherlands, that is to say the savings,
lending/borrowing, investment, and insurance markets. The AFM’s objective, as laid down in its Statutes, is ‘to
promote an orderly and transparent market process, an honest relationship between market players, and the protection
of the consumer on the financial markets’.
The AFM ensures that the parties comply with the relevant laws and rules. The AFM also advises the Dutch Ministry
of Finance when new laws and rules are being drafted that relate to the supervision of conduct of business in the
financial markets. Within the limits set by the Ministry, the AFM can also develop its own rules and regulations.
The AFM’s operational objectives are:
• to promote access to the market;
• to promote the proper and correct operation of the market, and
• to maintain all parties’ confidence in the market.
These objectives serve not only the interests of those who purchase financial services and products but also the
economy as a whole. The general public, the business sector and the government all depend for many activities on the
financial products that are offered on the markets. Confidence in the orderly and honest operation of those markets
is therefore crucial, which is why proper supervision is very important.
In pursuing its objectives, the AFM is guided by such concepts as integrity, transparency, proper provision of
information and equality.
The financial world is vast and many of the AFM’s activities therefore focus on the passing on of standards, that is to
say promoting greater understanding of the rules among companies and citizens so that they comply with the rules out
of conviction. For example, the AFM provides information about new rules, interpretations and general observations.
The AFM also asks financial institutions to carry out a self-assessment of whether they are contributing sufficiently
to the objectives of supervision. This allows checks to be carried out systematically, namely where there is the greatest
risk.
The AFM performs its supervisory role based on four principles, namely perfect knowledge of the facts, legally and
economically fair analyses based on these facts, careful and balanced decisions based on the facts and analyses, and
clear-cut responses where they are needed.
In those areas where the market can and wants to contribute to supervision, it must actively take this opportunity
to do so. This means self-regulation or self-supervision. Supervision is needed when all parties observe that the
market itself - that is to say without supervision - is not contributing sufficiently to the objectives of confidence,
access and proper operation of the market. In the case of those parts of the financial market where regulation and
supervision are necessary, the question is then whether the market players can carry out some or all of the supervision themselves and therefore to what extent is an external supervisory authority required.

Table of Contents
Foreword

4

1

Introduction

5

2

Objective and conditions

6

2.1

Objective

6

2.2

Conditions

6

3

Method

9

3.1

Risk indicator

10

3.2

Guarantee

11

3.3

GUISE: average payout in the case of unfavourable contingencies

12

3.4

Parameters

15

3.5

Terms

16

3.6

‘Everyman’

17

4

Method for calculating the GUISE

18

4.1

Linear products with a single deposit

21

4.2

Non-linear products with single deposits

24

4.3

Linear products with periodic deposits

29

4.4

Non-linear products with periodic deposits

32

Appendix 1: Method for estimating parameters

33

Appendix 2: GUISE and pessimistic return tables

36



		

Foreword

Starting from 1 October 2006, the new format for Financial Information Leaflets
includes a graphic risk indicator. The evaluation of the old format revealed that consumers require the risks attached to complex financial products to be presented in a
clear and visual manner. The abbreviation GUISE stands for Gemiddelde Uitbetaling
In geval van Slechte Eventualiteiten, which means ‘average payout in the case of
unfavourable contingencies’. The GUISE was developed for the AFM by CentER
Applied Research. Together with industry representatives, a risk indicator has been
developed around this methodology.
This report is intended as a background document. It sets out some important preconditions for the risk indicator and explains the composition of the risk indicator and
the underlying measure for risks. The report is made up of two parts. The first comprises an explanation of the risk indicator and is intended primarily for interested
readers. The second consists of a detailed technical explanation of the measure for
risks (the GUISE) and is aimed primarily at readers who wish to determine the risk
indicator for a financial product themselves.
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Introduction

In July 2002, the system of Financial Information Leaflets (FILs) was introduced in
the Netherlands. An FIL is an information document that providers of what are
referred to as ‘complex’1 financial products are required to draw up. The FIL describes
the principal features of the product in question in order to provide prospective consumers with information about those product features, including the financial risk,
the yields and the costs associated with the product. The FIL is specifically designed
to help consumers in the orientation stage of the buying process.
There were three reasons for introducing the system of FILs. The first reason was the
rapid product development on the financial markets. The second was the increasing
blurring of boundaries between financial markets. The third was the belief that consumer responsibility in an increasingly dynamic financial arena starts with proper
provision of information.
The objectives of the Regulations on the Financial Information Leaflet are as
follows:
•	The FIL must enable the consumer to gain a basic understanding of what he or she
plans to purchase, what obligations are attached to that purchase and what he or
she receives in return;
•	The information set out in the FIL must enable the consumer to compare complex
financial products with one another, even in situations involving different types of
products.
This is intended, in part, to ensure that providers of financial products can compete
under identical conditions across sectors.
In order to make the information presented in FILs more accessible to consumers, a
regulation was introduced on 1 October 2006 to the effect that each FIL must include
a graphic risk indicator, as an addition to the qualitative risk indication. That graphic
indicator is based on a quantitative estimate of the risk attached to the product. The
present document describes the most important considerations underlying the risk
indicator and demonstrates how to determine the risk indicator in practice.

1 When the system of FILs was introduced, this concept was defined as follows: a financial service or financial
product consisting of components that belong to different types of financial services or financial products, with the
value of at least one of those components being dependent upon the developments on financial markets or other
markets.
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Objective and conditions

2.1

Objective

There are two reasons for including a graphic risk indicator. Firstly, a graphic risk
indicator offers consumers insight into the financial risks attached to complex products (see insert: the definition of risk). Secondly, such an indicator enables crosssector comparison of the risks associated with different products.

The definition of risk
Financial risk consists of multiple dimensions, such as market risk, currency
risk, liquidity risk, credit risk and interest risk. Market risk refers to the possibility that the value of an investment will drop over a particular period as a
result of the economic situation. Currency risk is a special type of market risk
that arises as a result of investing in ‘foreign’ currencies. The liquidity risk
occurs as a result of the possibility that an asset cannot be sold as quickly
owing to unfavourable market conditions. The interest risk stems from changes
in the interest rate, causing consumers to pay an unforeseen additional amount
in interest. This risk arises primarily in connection with mortgage and credit
products. Credit risk is defined as the possibility that the investor does not
receive his or her financial resources such as the principal or dividends in the
manner agreed, for reasons such as bankruptcy of the provider or of the institution issuing the product.
Most risks are incorporated into the risk indicator. There are two important
exceptions. The liquidity risk is not taken into account, because it is difficult
to quantify in many cases. However, providers must provide qualitative information about this risk. The interest risk that consumers incur when they take
out a mortgage or other loan is also disregarded. The term chosen for the
interest is generally not an intrinsic product feature (particularly in the case
of mortgages) and the risk indicator is intended to serve as an indicator of the
risks attached to a product. It naturally remains important for consumers to be
made aware of this risk in another fashion, since it is part of the overall picture
that the consumer is to be presented.

2.2

Conditions

In developing the risk indicator, a number of important requirements had to be met:
•	Focus on consumer needs and perception of risk. The most important condition
was that the risk indicator had to provide for the consumer’s needs and risk perception. This means, on the one hand, that the risk indicator should offer the information required and present it in a manner that is understandable and accessible.


On the other, it means that the consumer should interpret the risk information in
the correct fashion.
•	A theoretically robust methodology. In addition, the risk indicator had to be based
on a calculation method that is theoretically tenable. This means, among other
things, that the methodology should be robust in respect of the degree of distinctiveness of the resulting risk categories and the sensitivity of those categories to
the assumptions. The methodology selected should also exclude the possibility of
manipulation by providers, as well as being verifiable by the supervisory authority
and professional parties.
•	Broad applicability. The methodology must be such that it can be applied to the
entire range of products requiring an FIL. At the same time, it should be ensured
that the indicator does justice to product-specific features, e.g. in terms of duration and guarantees.
•	Consistency with the assumptions underlying the FIL system. The risk indicator is
part of the FIL system, and as such must be consistent with the rest of the information presented in the FIL. Inconsistencies might occur if, for example, the risk
indicator was not based on the statutory assumptions for other parts of the FIL.
• Restriction of administrative costs. The design also had to take into account of the
introduction costs and the ease of implementation for the market. Some of the
considerations that had to be factored in include how simple the calculations, if any,
are to be performed, whether the visualisation is practicable, and what is feasible
within the existing system infrastructure and software. Another consideration
was how this initiative related to developments in European regulations and other
information obligations stemming from laws and regulations.
Conflicts
Obviously, conflicts exist between the various conditions. For example, a balance has
to be found between the theoretically ‘purest’ approach to measuring risks and the
consumer’s needs: e.g. the problem of providing as accurate a portrayal as possible of
the risks associated with a product while also stylising the information. It is unavoidable that relevant information is lost when information is stylised. However, stylisation
and aggregation are necessary in order to ensure that the information is understandable and user-friendly. Another example is the consideration of whether or not to
permit detailed comparison between products from the same product group, based on
the risk indicator. This would call for a more detailed categorisation – differentiated
according to investment strategy, for instance – and as such would result in a larger
number of risk categories. However, consumer research reveals that this would have
a negative impact on the accessibility of the indicator. Moreover, it would detract
from the objective to also allow for simple cross-sector comparisons.
Naturally, it is also possible that a conflict will arise between the consumer’s needs
and the refinement of the methodology on the one hand, and the ambition to limit the
administrative costs on the other.
In finding an acceptable compromise, the most important consideration was that the
approach chosen must minimise the possibility of the risk indicator giving the consumer incorrect expectations about the financial risks attached to the product.


The consumer’s needs and risk perception
Desirability of the risk indicator: The risk indicator must fulfil a need. Implicitly, this means that the indicator must either offer more information than the
consumers possesses, or must present that information in a different and more
accessible manner, or else both. Independent market research performed prior
to the introduction of the FIL system in 2002 already showed that a clear
conclusion could be drawn with respect to the desirability of a risk indicator:
consumers attach a great deal of importance to a visual presentation of the
risks attached to financial products. This was confirmed by more recent research carried out in 2005 in connection with the evaluation of the FIL system.
Of the respondents, 63% indicated that they felt the risk indicator to be better
than the qualitative descriptions of the financial risks used previously in FILs;
only 13% stated a preference for the qualitative description.
Visualisation of the risk indicator: The graphic design of the risk indicator
has been tested at length among consumers. These tests considered not only
the ease of understanding and accessibility of various visual presentations,
but also, and more importantly, how the consumers interpreted them. The
tests showed, among other things, that a presentation of an illustration alone
is not sufficient – i.e. it has to be accompanied by an explanation or interpretation – and that the number of categories should be limited in order to ensure
accessibility.
Risk perception: On the subject of risk perception, the research revealed that
consumers associate risk primarily with the possibility of losing some or all
of their deposit. That is why most consumers do not wish to see a financial
product with which they might lose some or all of their deposit qualified as
being ‘low risk’, even if the possibility of such a loss is minute. As such, safe
products are often associated with savings accounts. An important implication of this view of risk is that a risk indicator must also take the costs into
account in a product’s performance, since costs result in lower payments
when the product is terminated. If the costs are higher than the yields realised
over a particular period, this may also result in a loss of part of the deposit.
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Method

Economic literature includes a number of definitions of risk, in quantitative terms.
What most of those definitions have in common is that they consist of an element of
possibility and an element of impact. Possibility here refers to the possibility of loss
(what is the possibility that I will lose some or all of my money?). Impact refers to
the size of that loss (how much will I lose?). Examples of quantitative methods for
estimating risks include such measures as volatility, Value-at-Risk (VaR) and
Expected Loss above VaR (ELVaR). These risk measures are explained below.
•	Volatility: Volatility looks at the deviation from the expected yields. Volatility
(standard deviation) can be used to determine a reliability interval, of which it can
be stated that there is a possibility of p% that the actual yields will fall within the
reliability interval. In many cases, p is set at 95%, giving a reliability interval of
95%. This measure of risk assumes a deviation from the mean that can be either
negative or positive, and as such relates more to the predictability of the result
than to a risk defined as a loss (which is only the case with a negative deviation
from the mean).
•	Value at Risk: The p% VaR is defined as the amount that might be lost with a p%
possibility. As such, the VaR takes account of both the element of ‘possibility’ (the
p% possibility that the investor incurs a loss) and the element of ‘impact’ (the
amount that the investor might lose with a p% possibility). For example, if the 5%
VaR is 100,000 euros, this means that in only 5% of the cases will the investor lose
more than 100,000 euros. Or, to change this reasoning round, there is a 95% certainty that the maximum loss will be 100,000 euros. There are a number of limitations to the VaR system. For example, it only pertains to the amount that might be
lost with a p% possibility, rather than the amount that might be lost with a maximum p% possibility. This means that it is possible for two products with very
different risk profiles – for example a standard investment fund and a fund with
capital protection– to nevertheless have almost identical VaRs. Another important
shortcoming of the VaR is that it is not sub-additive, i.e. based on the VaR measure
diversified portfolios are not necessarily less high-risk than non-diversified portfolios.
•	Expected loss above VaR: The Expected Loss above VaR (ELVaR) is a measure
that resolves those shortcomings. The ELVaR, sometimes referred to as the Conditional VaR, states the average loss for all scenarios in which that loss exceeds
the VaR. This reflects specific product features, such as capital protection. Moreover, unlike the VaR, the ELVaR allows for sub-additivity.
•	GUISE: The GUISE (Gemiddelde Uitbetaling In geval van Slechte Eventualiteiten,
or ‘average payout in the case of unfavourable contingencies’), a risk measure
developed by CentER, is derived from the ELVaR. The relationship between the
two measures for risk is discussed in section 3.3.



Although the ELVaR (and the GUISE) is a pure risk measure from a technical point
of view, this approach is not entirely consistent with the way consumers perceive
risk. As noted previously, consumers primarily associate risk with the possibility of
losing some or all of their deposit. It follows that the possibility of losing some or all
of the deposit should be an important criterion in classifying the risk associated with
a product.
That is why the new risk indicator is a combination of the GUISE and the level of
guarantee. This brings together the best of both worlds: it uses a technically pure
measure and it takes consumer perception into account. This chapter addresses the
elements making up the risk indicator separately. Section 3.1 describes the risk
indicator, Section 3.2 discusses the adjustment made for consumer perception, and
Section 3.3 concerns the GUISE. Sections 3.4 and 3.5 then describe the parameters
and periods to maturity to be used for determining the risk indicator.
3.1

Risk indicator

The risk indicator combines GUISE with the level of guarantee. There are five risk
categories, ranging from ‘very low’ to ‘very high’. The risk indicator is represented
graphically, showing a figure ‘carrying a heavier burden’ as the risk becomes higher.
The illustration below shows the graphic risk indicators for the five risk categories.

extremely high
very high
high
low
very low

extremely high
very high
high
low
very low

extremely high
very high
high
low
very low

extremely high
very high
high
low
very low

extremely high
very high
high
low
very low

Products that do not include guarantees are assigned to risk categories based on a
distinction between growth products and debt products. The reason for this distinction is that consumers of debt products are not primarily interested in whether or not
their deposit will be returned but instead in whether they can pay their debts at the
end of the day. The GUISE is expressed as a percentage of the deposit or the debt.
The table below can then be used to look up the category in which a particular product falls.
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Growth product

Debt product

Very low

Payment of deposit
completely guaranteed

Repayment of debt
fully guaranteed

Low

Payment of 80% or more
of deposit guaranteed; AND
GUISE percentage of 95%
or greater

Repayment of 80% or more
of debt AND
GUISE percentage of 90%
or greater

High

Less than 80% of deposit
guaranteed; AND
GUISE percentage
of 90% or greater

Less than 80% of debt
guaranteed; AND
GUISE percentage
of 80% or greater

Very high

GUISE percentage between
75% and 90%

GUISE percentage between
65% and 80%

Extremely high

GUISE percentage less
than 75%

GUISE percentage less
than 65%

The following examples serve to illustrate this categorisation.
Example 1
Product A invests in shares. There are no costs and no guarantee. The initial deposit
is €1000 and the product has a term of 5 years. The GUISE for Product A after 5
years is €567. This means that after 5 years, in the 10% of worst cases, an average of
€567 of the initial €1000 will be paid out. Product A has a GUISE percentage of
€567/€1000 = 56.7%. Since no guarantee is offered, Product A falls in the ‘extremely
high’ risk category.
Example 2
Product B also invests in shares, has no costs, and has a term of 5 years. The initial
deposit is €1000. The product offers a guarantee for the full deposit (€1000). The
GUISE for this product is €1000, since even in the worst case €1000 will be paid.
The GUISE percentage is 100% with a fully guaranteed deposit, meaning that Product
B falls in the ‘very low’ risk category.
3.2

Guarantee

Since consumers associate risk with the possibility of losing some or all of their
deposit, they regard products that offer a full or partial guarantee as inherently less
high-risk than products without guarantee. This has been taken into account in the
design of the risk indicator. Only products that offer guarantees can be assigned to
the ‘very low’ or ‘low’ risk categories. There are two levels of guarantee: full guarantee
and a guarantee of 80% or greater. A distinction is also made between growth products
and debt products in the determination of the level of guarantee.
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Growth products
Growth products are all products for which an amount is deposited at the start or
periodically, based on which an amount is paid out at the end of the term (or else
amounts are periodically paid out). The level of guarantee for growth products is
related to the deposit and can be one of two possibilities:
•	full guarantee on the deposit: if €1000 is deposited (including initial costs) and
€1000 is guaranteed, the product offers full guarantee and falls within the ‘very
low’ risk category;
•	80% or more of the deposit is guaranteed: for some products, the net deposit is
greater than the nominal value (for example in the case of an issue at 102%). In
such cases, no full guarantee is given, although more than 80% of the deposit is
guaranteed. As a result, such products are assigned to the ‘low’ risk category.
Debt products
Debt products are products under which a loan is taken out. Examples include
mortgages, but also personal credit that is paid off using investments. The level of
guarantee for debt products is related to amount of the debt, and can also be one of two
possibilities:
•	Full guarantee on the debt: a mortgage debt of €200,000 with a guarantee of
€200,000 offers full guarantee, meaning that the product falls within the ‘very
low’ risk category;
•	80% or more of the debt is guaranteed: a mortgage debt of €200,000 with a
guarantee level of €180,000 offers a guarantee for 90% of the debt, meaning that
the product falls within the ‘low’ risk category.
Guarantees may only be taken into consideration in determining the risk indicator if
the institution issuing the guarantee is subject to capital sufficiency supervision2,
ensuring that the credit risk is implicitly taken into account.
3.3

GUISE: average payout in the case of unfavourable contingencies

As noted previously, GUISE stands for Gemiddelde Uitbetaling In geval van Slechte
Eventualiteiten (‘average payout in the case of unfavourable contingencies’). It
represents the expected payment that a consumer receives if the prices of an investment develop unfavourably. In concrete terms, this means, ‘What do you get from
this product, on average, in the 10% of worst case scenarios?’
The assumption underlying the calculation of the GUISE is that yields from the product
or the underlying value of the product (in the case of derivatives) are distributed
normally3. The density function, as it is called, of the normal distribution has the
familiar bell curve, as shown in the following illustration:

2 These are all institutions to which the Dutch Central Bank has issued a licence under the Dutch Act on the
Supervision of the Credit System (Wet toezicht kredietwezen) (Section 1(j) of the Further Regulations on Financial
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Services (Nadere Regeling financiële dienstverlening)).
3 To be precise, the geometric yields are assumed to be distributed normally. As a result, the mathematical yields and
prices are distributed log-normally.

Density (f (x))

10%

x

M

Figure 1 Density function
of the normal distribution

The area under the graph equals 100%. The shaded area in Figure 1 corresponds to a
10% possibility. The GUISE for that area cannot be derived directly from this figure,
but are based on the cumulative distribution function of the normal distribution
shown in Figure 2.

25%

100%

20%
15%

0%
PR

10%
5%
0%

VaR
GUISE
ELVaR

Figure 2 Cumulative

960 1000

distribution function,
VaR, ELVaR and GUISE

The insert in Figure 2 shows the form of the cumulative normal distribution. The
precise form depends on the parameters of the normal distribution. The possibility of
an unfavourable outcome is in the left tail of the distribution, regardless of the precise measure of risk. As such, Figure 2 zooms in on that left tail. All risk measures
described above, with the exception of volatility, are shown in Figure 2.
The ‘old’ format for FILs required that a pessimistic yield (PR) be included, i.e. the
yield corresponding to the amount for which there is a 10% possibility of payment.
For example, in Figure 2, there is a 10% possibility that €960 will be paid out. If the
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product has a one-year term, the corresponding pessimistic yield is -4%. This is the
yield that was shown in the old-format FILs. There is a close correlation between the
PR and the VaR measure, which shows the amount for which there is a 10% possibility of loss and is therefore the same as the deposit less the pay-out corresponding to
the pessimistic yield. In the example given above, the VaR is €1000 - €960 = €40.
The GUISE represents the average payment that will be made with a possibility of no
more than 10%, and is determined by the area above the graph (Figure 2). This measure
is linked to the ELVaR, which represents the loss that will be incurred with a possibility of no more than 10% and corresponds to the area below the cumulative distribution function. The sum of the GUISE and the ELVaR matches the pessimistic yield
(deposit less the Value-at-Risk). The GUISE was chosen for the new FIL format
because an indication of the pay-out in the case of unfavourable contingencies
corresponds more closely to consumers’ risk perception than the amount that might
be lost.
An important reason for using the GUISE (instead of the pessimistic yield or VaR) is
that it takes the full tail of the distribution into consideration, rather than simply one
point on that distribution. In this respect, it takes specific product features into account,
such as guarantees and capital protective constructions. This is shown in Figure 3.

25%
20%
15%

PR

10%
5%

VaR
GUISE

0%

ELVaR
960 1000

Figure 3 The advantage
of the GUISE

The distribution in the figure corresponds to a product with a guarantee for part of the
deposit. The risk associated with such a guaranteed product is unlike that associated
with products that do not offer guarantees (such as the product shown in Figure 2).
The pessimistic yield and the VaR are not expressed. The GUISE (and the ELVaR)
take those factors explicitly into account.
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3.4

Parameters

The principal parameters for calculating the GUISE are the expected yield and the
volatility of that yield. Those parameters4 are different for each type of investment:
the expected yield from investments in shares, and the corresponding volatility, will
be higher than is the case with bonds. The parameters that are to be used for calculating
the GUISE are laid down in the Further Regulations on Financial Services (Nadere
Regeling Financiële Dienstverlening – NRfd). There are a total of six investment
categories, which are shown in the table below with the corresponding expected
yields and volatilities.

Return

Volatility

Volatility including
currency risk

Deposit

3.7%

0.6%

10.4%

Bonds

4.2%

4.4%

11.3%

Property

6.7%

11.8%

15.7%

Mix fund

6.2%

12.9%

16.6%

Shares

8.3%

25.5%

27.5%

Emerging
Markets

8.3%

30.5%

32.2%

Table 1 Return and volatility
per investment category

There are only six investment categories, which is a simplification of reality. A more
detailed breakdown into investment categories might more closely reflect the
diversity of investment strategies or the skills of individual fund managers. However,
an important reason for a more general division into investment categories was the
possibility to compare products (see objectives and conditions). If a fund has sufficient
history, it may use its historic yields and volatility. Depending on the fund’s term of
existence, the following situations are possible:
1.	The fund has existed for less than four years: the fund’s own history may not be
used, but instead the prescribed yields and volatilities must be applied.
2.	The fund has existed for 20 years or more: the fund’s own history must be used.
3.	The fund has existed for four years or more, but less than 20 years: the fund’s
history must be used for the historic yields for the years that the fund has existed,
with the prescribed yields being used for the remaining years. The volatility must
be based on the fund’s history, without any additional data.
4 The parameters were determined by Tilburg University. The method is based on the returns and volatilities
provided by Dimson, Marsh & Staunton (Triumph of the optimists: 101 Years of Global Investment Returns, Princeton
University Press) with additional relevant series of indexes. For a detailed description of this method, please refer
to Appendix 1.
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This can be represented using the following formula:




=

FB		

if the fund has existed for less than 4 years

=

FB * (20-i)/20 + F*i/20 if the fund has existed for 4-19 years

=

F		

if the fund has existed for 20 years or more

=

FB		

if the fund has existed for less than 4 years

=

F		

if the fund has existed for 4 years or more

in which:
FB, FB are the standard parameters as used in the FIL system, and
F

is the average fund yield, and

F

is the standard deviation of the fund yield.

, and

in which
(6)
rj
n:

rj = the monthly return in history month j, and

= 48, i.e. the number of months of history (4 years * 12 months)

If scenario (2) or (3) applies, the fund parameters must be determined as follows:
The historic yields and historic volatility are calculated differently from one another.
Calculating the historic yields requires a long history and is based on a 20-year period. The degree of volatility varies greatly. Using an extended period would assume
the degree of volatility to be constant. Using a short period for calculating the degree
of volatility would result in a great deal of statistical uncertainty. By way of a compromise, a 4-year timeframe has been chosen for calculating the degree of volatility.
3.5

Terms

If a product has a fixed contractual term, the GUISE can be calculated for that term.
If it does not, a prescribed term must be used, which varies per product. The term is
unrelated to the 20-year timeframe used for determining the fund’s history, which is
used solely to generate a reliable estimate of average yield and volatility. Risk indicators must be given not only for the full term, but also for in the case of premature
termination. The NRfd also contains statutory terms for that situation.
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3.6

'Everyman'

The Financial Information Leaflet format uses the concept of Everyman. This means
that the risk indicator (and the rest of the FIL) is based on a series of prescribed
assumptions and is not geared to the profile of the individual consumer. Everyman is
a 35-year-old non-smoking male. The reason for using this concept is that studies
show that consumers wish to have a FIL at an early stage in the buying process. The
personalised FIL used until 1 October 2006 was generally drawn up at the same time
as the quote or contract documentation. At this stage in the buying process their
choice is generally already made, making it too late for the FIL to serve as an orientation document in that process.
There are financial products with flexible attributes. For example, a consumer may
have the freedom to choose from a selection of investment funds. Because the FIL is
meant as an orientation document, and the individual selection is not known in the
orientation stage, the provider must draw up a FIL using the product characteristics
that are most representative for this particular provider and product. The NRgfo gives
more detailed guidance on how to deal with this situation.
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4.

Method for calculating the GUISE

As described above, the GUISE provides the answer to the question, ‘What does this
product yield on average in the 10% of least favourable contingencies?’ which it
does by examining the area above the cumulative distribution function. To calculate
the GUISE precisely, the integral over the quantile of the normal distribution must be
calculated, which proves difficult in many cases. Various methods can be used to
determine the GUISE without having to calculate the integral, which vary in numerical
accuracy and complexity. For example:
1.	The GUISE can be determined using Monte Carlo simulation, whereby a large
number of scenarios from the yields distribution of the underlying value or values
are generated, after which the GUISE is determined by taking the average value of
the financial product in those scenarios.
2.	The GUISE can be determined by determining the value of the financial product
for a large value of N for pessimistic scenarios occurring with possibilities of
10/N%, 20/N%, … , 10% and taking the average of the results.
3.	The GUISE can be determined by taking the weighted average value of the financial product in the pessimistic scenarios occurring with possibilities of 10%, 5%
and 1%.
Using the method of simulation for determining the GUISE corresponds most closely
to the definition. If the number of projected scenarios is large enough, this approach
approximates the precise value of the GUISE in each construction. However, this
method requires some programming, and as a result it is not the simplest of the three
possibilities to implement. The use of the second method can best be illustrated by an
example. Product A is an investment fund investing in a diversified share portfolio
without currency risk.

0.5%

1%

1.5%

….

8.5%

9%

9.5%

10%

Approximation
of the GUISE

Product A

657

714

753

….

984

994

1004

1014

885

The table shows the values for N = 20 that result in the possibility of even lower
values, of 0.5%, 1.0%, 1.5%, 2.0%, …, to 10%. These values can be obtained
directly from the assumption specified previously that the annual geometric returns
are independently normally distributed. The GUISE after 5 years for Product A is the
unweighted average of the 20 values calculated in this fashion. This average is an
accurate approximation of the GUISE. The third way to approximate the GUISE is
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even simpler to implement. Merely determining the consequences of unfavourable
scenarios occurring with 1%, 5% and 10% possibilities generally provides a way to
obtain an accurate approximation of the GUISE by taking the weighted average of
those three values. Figure 4 reveals that the value of the GUISE can be approximated
closely using the following formula:

where
x0,01 is the value of the 1% possibility scenario (1% quantile)
x0,05 is the value of the 5% possibility scenario (5% quantile)
x0,10 is the value of the 10% possibility scenario (10% quantile)

25%
20%
15%
10%
5%
0%
Figure 4 Approximation
of the GUISE

In Figure 4, this three-point approximation of the GUISE is shown graphically. The
combined trapeziums have an area that is a close approximation of the actual GUISE.
The weights of 0.3125, 0.4375 and 0.25 stem directly from the calculation of the area
of the trapeziums. This three-point approximation is by far the simplest to use and
represents the least burden for financial institutions. As such, this approach is adopted
wherever possible. In the few instances in which this three-point approach cannot be
used to calculate the GUISE, simulation techniques can be applied.
The choice of whether to use the three-point approach or simulation depends on two
dimensions: the periodicity of the deposit and the linearity of the product.
• Periodicity: With some products, a single sum is deposited upon commencement
(e.g. single-premium life insurance), while other products require amounts to be
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deposited every year or every month (such as regular-premium investment insurance). The moment and frequency of the deposit affects the accrual of capital and
as such the payment in unfavourable scenarios. As a result, the method of calculating the GUISE for products with one-off deposits differs from the method used
for products with periodic deposits.
•	Linearity: The second dimension, the product’s linearity, also affects the manner
in which the GUISE is calculated. Products are defined as being linear if the geometric yield of the product is described accurately with a normal distribution. This
implies that linear products are products without derivates. If a product is invested
partially in options, for example, no payments will be made unless the option is in
the money. This cannot be described using a normal distribution. The GUISE for
products with derivatives cannot be calculated in the same way as the GUISE for
products without derivatives.
Based on these two dimensions, products can be divided into four categories.
For each of these categories the GUISE must be calculated using a different method.
1. Single deposit, linear product
2. Single deposit, non-linear product
3. Periodic deposits, linear product
4. Periodic deposits, non-linear product.
The GUISE for linear products can be calculated using a mathematical approximation. Different approaches have to be used for products with single deposits and
product with periodic deposits. Non-linear products (i.e. all products that use one or
more derivatives) have to be simulated. The only exception to this rule concerns
guaranteed products, with a guarantee on the date of maturity whose value is refunded to the consumer in the case of premature termination.
The calculation methods used for each of these four categories are described below.
The GUISE for the first three categories of products can also be calculated using the
Risk Indicator Application with which the AFM has provided the market5. The calculation methods presented below are the same as those used in that application, and as
such will yield identical results. The application cannot be used to calculate the
GUISE for non-linear products with periodic deposits, the principal reason being that
there is a great diversity in non-linear products, making them less suitable for a
standardised application.
GUISEs for growth and debt products are calculated in the same way. The difference
between these types of products is expressed in the way in which the GUISE is ‘translated’ to the risk indicator.

5 This application can be downloaded from the AFM website (www.afm.nl/consumer).
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4.1

Linear products with a single deposit

Examples of linear products with a single deposit include investments in investment
funds, single-premium investment insurance and annuities that commence immediately, if those products only invest in the six investment categories set out in Table 1.
If they also invest in derivates (such as options), the product falls into the category of
non-linear products with a single deposit. What all these products have in common is
that single deposits are made, that capital is accrued through investments and that
capital is built up at the end of the term. The ways in which that capital is paid out
vary: some products provide single payments, while others pay out monthly or annually. The manner of payment at the end of the term does not affect the GUISE, which
is based on the capital accrued at the end of the term, regardless of the way in which
that capital is paid out.
With linear products with a single deposit, the GUISE is simple to calculate. The
value of the payments with possibilities of 1%, 5% and 10% can be determined for
any given year with a single calculation, after which Formula (1) can be used to
calculate the GUISE in the manner presented below:

In which
I

= deposit

H

= number of years to maturity



= expected yield



= volatility

dk

= recurring costs (percentage)

UK

= withdrawal charge (percentage)

IK

= entry charge (absolute amount)

z0.01 = 1% quantile of the standard normal distribution
z0.05 = 5% quantile of the standard normal distribution
z0.10 = 10% quantile of the standard normal distribution
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Example 3
Product A requires a single deposit of €1000 and has no associated currency risk.
The entry charge is €20 and 1% is withheld every year for recurring costs. The product invests wholly in shares and offers an average mathematical yield of 8.3% and a
volatility of 25.5%, as shown in Table X on page X. The product has a term of 20
years. The GUISE for Year 20 is calculated as follows:

In the case of premature termination, only the factor H changes in the formula, and
the GUISE for Year 10 is:

Using this method, the GUISE can be calculated for any given year (for the end of the
term and upon premature termination). Whether the GUISE for a product is calculated at the end of the term or in the case of premature termination does not matter.
Figure 5 shows the Guise for Example 3 from Year 1 to Year 20. A pattern is clearly
visible in the figure: after dropping for several years, the GUISE rises once more. The
precise shape of the figure depends chiefly on the volatility of the underlying value.
As the volatility increases, the number of years for which the GUISE drops will
increase, after which the GUISE will rise less rapidly. The GUISE for deposits is the
only type that does not drop first, but immediately rises above the amount of the deposit. The GUISE for share products (as in Figure 5) will not rise above the deposit
during the maximum period of 30 years stipulated in the regulations.
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Figure 5 GUISE pattern for
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linear products with single
deposits

Table 1a in Annex 4 to the Further Regulations on the Market Conduct Supervision
of Financial Enterprises (Nadere Regeling gedragstoezicht financiële ondernemingen
– Nrgfo) sets out the GUISE for linear products with single deposits in all investment
categories. The table is also included in Appendix 2. The GUISEs in the table have
been calculated in the manner described above for products to which no costs are
attached. Consequently, institutions must make adjustments for the costs of their
products. One-off costs charged at the end of the product’s term can be deducted
directly from the GUISE. To incorporate recurring charges in the calculation of the
GUISE, the GUISE must first be translated into a pessimistic yield, after which the
recurring costs can be deducted from that pessimistic yield as a percentage of the
capital accrued, after which the GUISE can be recalculated. The following formula
can be used for translating the GUISE into the pessimistic yield:

in which
PR

= pessimistic yield

N

= term

I

= deposit

Table 1b in the NRgfo shows the pessimistic yields associated with the GUISEs from
Table 1a. That table and the formula for the pessimistic yield shown above are added
as clarification. If formula 2 is used for calculating the GUISE, the pessimistic yield
need neither be calculated nor used. Formulas 1 and 2 result in identical GUISEs.

6 This table corresponds to Table 5a of the NRfd. The NRfd is replaced by the Nrgfo on 1 January 2007.
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4.2

Non-linear products with single deposits

Products such as investment funds, single-premium investment insurance and annuities
commencing directly can also belong to the category of non-linear products with
single deposits, if they invest not only in one or more investment categories but also
in derivatives (such as options). An example of such a product is a ‘click’ fund which
protects a certain level of the investment. Guaranteed products in which the deposit
is guaranteed, for instance, are also examples of non-linear products with single
deposits.
A mathematical approach to the GUISE cannot be used for all these products. The
mathematical approach can only be used for products that guarantee a fixed amount
upon maturity, which amount is determined when the product is purchased, e.g. an
investment fund that guarantees the deposit. There is no simple method for calculating
the GUISE for products whose guaranteed value is determined during the term (such
as click funds) and that therefore depends on the investment’s value. Monte Carlo
simulation is the solution for such situations.
For products that guarantee a fixed amount upon maturity, the calculation of the
GUISE should distinguish the GUISE at the end of the term and the GUISE for
premature termination. The values x0.01, x0.05 and x0.10 are calculated differently in
those two scenarios. The GUISE can be determined using Formula 1.
GUISE upon maturity
The values x0.01, x0.05 and x0.10 can never be less than the guaranteed value. They are
calculated by taking the maximum of the guaranteed value and their value disregarding the guarantee.

In which
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I

= deposit

H

= number of years to maturity



= expected yield



= volatility

dk

= recurring costs (percentage)

UK

= withdrawal charge (percentage)

IK

= entry charge (absolute amount)

z0.01 = 1% quantile of the standard normal distribution
z0.05 = 5% quantile of the standard normal distribution
z0.10 = 10% quantile of the standard normal distribution
GW = amount guaranteed to be paid, from which any costs and charges have already
been deducted.
The NRfd does not include a table showing this GUISE, since the guaranteed value
may differ for every product.
GUISE upon premature termination
Calculating the GUISE upon premature termination requires an assumption to be
made about the value of the guarantee before maturity: with guaranteed products, a
put option is purchased when the term commences, from which the guarantee can be
paid. In the case of premature termination, the value of that option is paid to the investor. If the value of the option is not paid to the investor, the GUISE upon premature termination can be determined using Formula 2.
This means that the GUISE for guaranteed products upon premature termination consists of two components: one for the value of the investment and one for the value of
the guarantee. Formula (3) shows both these components:

in which
I

= deposit

IK

= entry charge (absolute amount)

H

= number of years from commencement



= expected yield



= standard deviation (volatility)

dk

= recurring costs (percentage)

zj

= value of the standard normal distribution for point j (j = 1%, 5%, 10% point)
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UK

= withdrawal charge (percentage)

NP

= number of puts

Pj

= value of the put option

The first component is identical to the calculation of the GUISE for products without
guarantees. The second component determines the value of the guarantee. That value
can be calculated for any given moment using the formula of Black & Scholes,7
which is as follows:

in which
r

= risk-free interest rate

T

= number of years to maturity

	

= standard deviation (volatility)

Sj

= value of the investment in quantile j (j = 1%, 5%, 10%)

X

= exercise price.

The value of the investment in each of the quantiles is calculated as follows:

in which
H

= number of years from commencement



= expected yield



= standard deviation (volatility)

I

= deposit

IK

= entry charge

zj

= value of the standard normal distribution for point j (j=1%, 5%, 10%).

7 The formula of Black & Scholes is a method used for valuing options, and is described in Hull and other places,
J.C., Options, Futures and other Derivatives, Prentice-Hall International, 2000.
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It is important to note that the recurring costs must be accounted for in the exercise
price.

GW

= guaranteed value

looptijd = term of the product
dk

= recurring costs (percentage)

Since there are costs and charges, it is not necessary to purchase a full option. If there
are no recurring costs, a full option will be purchased.

NP

= number of put options that has to be bought

Example 4
Product B requires a single deposit of €1000. The entry charge is €20 and
recurring costs of 1% are withheld annually. The product is invested entirely
in shares, offering an average geometric yield of 8.3% and a volatility of
25.5%. The product has a term of 20 years. At the end of those 20 years, the
deposit is guaranteed. The GUISE for Year 20 is calculated as follows:

The guaranteed value is €1000, while the GUISE for the same product without guarantee is identical to the GUISE for Product A (€631). The GUISE for
Product B is then the maximum of these two values, viz. €1000.
If the product is terminated prematurely, the value of the guarantee has to be
calculated, in which case the GUISE calculation is as follows:
>>
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The GUISE upon premature termination depends on the guaranteed value and on the
risk-free interest rate. No table is included for this GUISE in the NRgfo, since the
guaranteed value may be different for each product. The figure below shows how the
GUISE for the product described in Example 4 develops. Although this GUISE
follows the same pattern as the GUISE for linear products with single deposits, the
payments are higher and the payment in the final year is at least the same as the
guarantee.
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The GUISE for non-linear products with single deposits, in which the non-linear
component consists of a guarantee on the maturity date is calculated using the Risk
Indicator Application provided by the AFM.
4.3

Linear products with periodic deposits

Examples of linear products with periodic deposits include annuities that do not
commence directly (i.e. are deferred) and investment mortgages. Here, too, any
investments in options in these products will result in a non-linear product with
periodic deposits. Products with periodic deposits require monthly or annual payments. This means that the development of the yields from the capital is less than if
the full amount is deposited at the start, since yields are realised on the amount of
capital deposited. The amount that is not deposited until the end of the term in a
periodic deposit product has less time to grow. As a result of this characteristic, the
GUISE must be calculated in a different manner than the GUISE for products with
single deposits.
Two calculation methods can be used: simulation and a mathematical approximation.
The mathematical approximation gives a conservative estimate of the GUISE.
The approximation is based on a calculation including payment if the yield in each
year is deemed to be the same as a pessimistic yield (i.e. the same as a quantile of the
annual yield) rather than on a calculation of quantiles of the amount paid out.
The movements in the value during a particular year are calculated in the same fashion
as the movements in the value of products with single deposits. However, the term
is divided into steps in order to take account of the fact that the full amount is not
deposited at the start, but in a series of instalments, creating an ‘effective term’.
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Unlike with products with single deposits, the GUISE for products with periodic payments cannot be calculated in a single step. The following iterative process must be
followed for each year for which the GUISE is to be calculated:

EL

= effective term

Iyear = deposit per year
Year = year for which the GUISE is calculated, from Year 1 until maturity.
Although the process is iterative, the GUISE for Year t cannot be calculated based on
the GUISE for Year t-1. The reason for this is the effective term, which will be different
for a term of t years than it is for a term of t-1 years.
Example:
Product C requires periodic deposits of €100 per month (€1200 per year). The entry
charge is €20 and recurring costs are withheld at a rate of 1% per year. The product
is invested entirely in shares, offering an average geometric yield on those investments of 8.3% with a volatility of 25.5%. The product has a term of 20 years.
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In the case of premature termination after 10 years, the GUISE is:

The GUISE will develop as follows over the course of the 20 years:
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The development of the GUISE follows a different pattern than that of the GUISE for
products with single deposits. This is caused by the fact that new amounts are deposited each year on top of the accrual of capital.
The GUISE for products with periodic deposits of €1200 per year (€100 per month)
and no costs or charges is shown in Table 2a in Annex 4 to the NRgfo.8 That table
shows different values for the GUISE than those calculated using the formulas above.
The reason for these differences is that the values in Table 2a were generated using
simulation. The figure below shows the differences that the separate calculation
methods produce in the GUISE, using a 20-year linear product with periodic deposits
without costs or charges.
8 Table 5b in the NRfd.
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Simulation

Upon commencement, the GUISE is more or less the same for both calculations,
whereas there is a substantial difference at the end of the term. The GUISE calculated
using simulation is more accurate than the GUISE generated using approximation.
4.4

Non-linear products with periodic deposits

Any products such as deferred annuities and investment mortgages that utilise options
are classified as non-linear products with periodic deposits. The GUISE for these
products cannot be calculated using an approximation. The periodicity of the deposits
also means that that method is impossible for products that only offer guarantees
upon maturity.
The solution is to use Monte Carlo simulation, which involves a large number of
price developments being simulated. For each of those paths, the amount that would
be paid to the investor is then determined. The GUISE is determined by sorting the
payments and taking the average of the 10% of least favourable scenarios.
Using Monte Carlo simulation sometimes requires a great deal of theoretical information. It is important to note that the structure of the Financial Information (and the
Risk Indicator) negate the necessity to generate simulations that are accurate to decimal fractions. This removes the need to apply any techniques that might improve the
simulation.
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Appendix 1: Method for estimating parameters

The system for Financial Information Leaflets distinguishes between six investment
categories (deposits, bonds, property, mix, shares, emerging markets). The applicable
regulations stipulate an average yield and volatility to be used for each of these six
investment categories. The parameters (the expected yield and the volatility) stipulated
in the regulations (as set out in Table 1) were redefined in 2005 . The method used for
redefining each investment category is described below.
Deposits
There are no standard series with the returns on deposit investments. However, there
are series for short-term interest rates (e.g. the three-month interest rate). Since history
includes extended periods of high and low interest rates, the most recent information
is not combined with older data as it is in Dimson et al. (2001). Specifically, the following algorithm is used:
1.	Determine the Netherlands 3-month interbank offered rate in mathematical form
based on the daily frequency.
2.	Calculate the average return on deposits as the average annual interest rate for the
past four years.
3.	Calculate the standard deviation of the daily movements in the 3-month interbank
offered rate.
Calculate the standard deviation of an investment in deposits as the standard deviation
of rollover investments of four quarters at the 3-month rate using the formula:

Bonds and shares
The average yields prescribed are a combination of the yields given by Dimson,
Marsh & Staunton (2001) for the 1900-2000 period and more recent return information. Dimson et al. report the following results for the 1900-2000 period:

Shares in the Netherlands
Average

9.0%

Average deposit interest

3.7%

Volatility

22.7%

9 The analysis for this process was carried out by CentER Applied Research
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This information is supplemented using returns over the 2000-2004 period using the
following algorithm:
1.	Calculate the geometric yield for the 2000-2004 period based on the daily
frequency:
• Bonds: yield on bond portfolios with terms of 5-7 years
• Shares: broad share index of Dutch shares
2.	Reduce each of the geometric yields by 1/252th of the geometric Netherlands
3-month interbank offered rate as it applied for each day.
3.	Calculate the risk premium over the 2000-2004 period as the average of the yields
calculated in step 2 above the risk-free investment.
4.	Multiply that premium by 252, the result being the annual premium.
5.	Combine that average with the premium based on Dimson et al. by calculating the
weighted average of the two, using weight factors 4 and 100.
6.	Add the premium resulting from step 5 to the average yield on deposits as calculated below.
The volatilities are based on daily yields over the past four years, using the following
algorithm:
1.	Calculate geometric returns over the 2000-2004 period based on daily frequencies.
2.	Calculate the volatility over the 2000-2004 period as the standard deviation of the
yields calculated in step 1, multiplied by √252=15.8745
Property
The prescribed yields are based on geometric yields of an index in Datastream with
reinvested rental income and available from 1973 to the present on a daily frequency.
Volatilities are calculated over the years from 2000 to 20004, based on the method
outlined above.
Mix funds
Average yields and volatilities are based on a portfolio of which 50% is invested in
bonds and 50% in shares. In concrete terms, this means that the prescribed average
yield is determined by taking the mathematical average of the average returns on
bonds and shares. As professional literature shows that the correlation between returns on shares and returns on bonds is very minor, that correlation is disregarded for
the purposes of determining the volatility of mix funds. The volatility of mix funds is
calculated as follows:
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Emerging markets
Few reliable long-term yield series are available emerging markets. In accordance
with the financial theory that states that holding under-diversified portfolios results
in a higher volatility, but not in a higher average yield, the average yield from emerging markets is equated to that of shares, as calculated above. Volatility is determined
using a standard volatility mark-up of 5% in comparison to shares. This mark-up corresponds to the volatility of various emerging markets as reported in professional
literature.10
Currency risk
Professional literature shows that, assuming that currency fluctuations do not correlate to yields from local investments, the total volatility follows as being. The volatility of currency fluctuations is based on the volatility of USD/EUR fluctuations, using
the same period as for calculating the volatility of shares. The USD/EUR currency
returns are also calculated in geometrically.

9 See for example De Roon, Nijman, Werker (2001), ‘Testing for MV-Spanning with Short Sales Constraints and
Transaction Costs: The Case of Emerging Markets’, Journal of Finance, 56, 723-744
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Appendix 2: GUISE and pessimistic return tables

36

37

AFM - the Netherlands Authority for the Financial Markets
P.O. Box 11723
1001 GS Amsterdam
Tel.: +31 (0) 20 553 52 00
info@afm.nl
www.afm.nl
The text in this report has been compiled with great care and is informative in nature. No rights may be derived
from it. Decisions taken at national and international level may mean that the text is no longer fully up-to-date
when you read it. The AFM, the Netherlands Authority for the Financial Markets, is not responsible or liable
for any consequences - such as losses incurred or lost profits - of any action taken in connection with this
report.
Amsterdam, January 2007

