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Supplementary notes to the Swiss Association of Actuaries guidelines on the as-
signment of adequate technical life reserves pursuant to FINMA circular 2008/43 “Life 
insurance reserves” 
 
 
 
 
Management summary 
 
The financial security of a life insurance company is based on the two pillars of the Swiss 
Solvency Test and adequate actuarial reserves within the statutory balance sheet pursuant 
to the Code of Obligations. Whilst the Swiss Solvency Test determines the value of the liabil-
ities at close-to-market value and the capital requirements based on a short-term market-
consistent view, adequate reserves within the balance sheet pursuant to the Code of Obliga-
tions are based on a long-term view taking account of the statutory valuation of the invest-
ments. Both methods have their strengths and weaknesses, but they complement each oth-
er and it is important to clearly distinguish between the two different views. 
 
In order to determine adequate technical reserves for the Swiss life insurance business with-
in the balance sheet according to the Code of Obligations, the Swiss Association of Actuar-
ies has issued a guideline that is binding for actuaries that are responsible for evaluating 
these reserves. The guideline includes general principles to be complied with when evaluat-
ing adequate reserves as well as a minimum requirements test that must be fulfilled. Safe-
guards have been integrated at various points in the decisive principles and parameters for 
the minimum requirements test, which should ensure adequate reserves in most cases. 
However, the actuary is obliged to perform checks according to all of the guideline’s criteria, 
regardless of the minimum requirements test, in order to take the specific portfolio conditions 
into adequate consideration.   
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1 Introduction 

 
The Swiss Association of Actuaries (SAA) has issued a “Guideline on the assignment of ad-
equate reserves for life insurance” in addition to and in order to specify circular 2008/43 “Life 
insurance reserves” issued by the Swiss Financial Market Supervisory Authority (FINMA). 
The first part of this guideline contains general principles, such as how to check whether the 
reserves are adequate, while the second part defines a so-called minimum requirements test 
for products, which identifies reserves that are definitely inadequate. The guideline deals 
with “simple” products (e.g. mixed insurances, death risk insurances), while the issue of a 
subsequent separate detailed guideline is planned for “complex” products (e.g. variable an-
nuities). 
 
The guideline deals with the technical reserves in the statutory balance sheet under the 
Code of Obligations, for which various regulations exist in supervisory law (incl. the FINMA 
circular) and in the Code of Obligations, which were to be taken into account as pre-existing 
framework conditions.  
 
As a supplement to the guideline, this document provides notes on how the issue of review-
ing reserves is to be classified in the supervisory and reporting environment and how the 
minimum requirements test was developed and how and where safeguards were built into 
this test. 
 

2 Classification under overall supervisory law 
 
In accordance with the Federal Law on Insurance Supervision (VAG), a life insurance com-
pany essentially has to fulfil the following requirements: 
 

 Art. 9 VAG, equity: the insurance company must have sufficient free and unencumbered 

equity with respect to its overall business activities (solvency margin). 

 Art. 16 VAG, actuarial reserves: the insurance company is obliged to establish adequate 

actuarial reserves for the overall business activity. 

 Art. 17 VAG, tied assets: the insurance company must secure claims from insurance 

contracts by means of tied assets. 

The provisions regarding financial security, equity and reserves are then specified in the 
Supervision Ordinance (AVO) as follows: 
 

 Art. 21 AVO, financial security: the financial security is determined based on solvency 

and the actuarial reserves. 
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 Art. 22 AVO, methods for determining solvency: the solvency of the insurance company 

is assessed using two methods: 

a. Solvency I: determination of the required equity based on the volume of business 

(required solvency margin) and the allowable equity (available solvency margin); 

b. Swiss Solvency Test (SST): determination of the required equity based on the risks 

to which the insurance company is exposed (target capital) and the allowable equity 

(risk-bearing capital). 

Both methods must be applied independently of each other. 

 Art. 54 AVO: the insurance company provides evidence of adequate actuarial reserves. 

These are comprised of: 

a. the actuarial reserves to cover expected liabilities; 

b. the equalisation reserves to compensate for business volatility, taking account of the 

diversification, size and structure of the insurance portfolio. 

This means that the financial security of an insurance company is predominantly achieved by 
fulfilling the Swiss Solvency Test (SST) and by holding adequate actuarial reserves which 
must be secured in separate tied assets. These two instruments complement one another 
and must be fulfilled independently. Further details regarding the connections and differ-
ences between the SST and adequate reserves in a statutory balance sheet under the Code 
of Obligations are provided below, together with how they complement each other.
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3 Swiss Solvency Test and adequate reserves in balance sheets under the Code of 
Obligations 

3.1 Valuation differences between the SST and balance sheets under the Code of 
Obligations 

 
The key points of the “framework” of the Swiss Solvency Test are described as follows in 
Art. 41 of the Supervision Ordinance: 
 
1. The target capital is equal to the risk-bearing capital that must be available at the start of 

the year in order to ensure that the average of the possible values of the risk-bearing 

capital at the end of the year, which are below a specific threshold (value at risk) (ex-

pected shortfall according to Appendix 2 of the AVO), is greater than or equal to the min-

imum amount according to section 4. 

2. The risk-bearing capital is the difference between the close-to-market value of the in-

vestments and the discounted best estimate of the actuarial liabilities. 

3. The threshold value of the risk-bearing capital is the value that the risk-bearing capital 

will only fail to reach with a certain probability of occurrence. … 

4. The minimum amount is the capital costs for the risk-bearing capital to be provided for 

the duration of the actuarial liability transactions. 

 
 
 
 
 
 
In contrast, the actuarial reserves are included in the statutory balance sheet according to 
the Code of Obligations (OR), whereby the Federal Council may issue deviating provisions 
according to Article 26, section 3 of the VAG:  
1. … 

2. … 

3. Provided that transparency is maintained, the Federal Council may specify regulations 

that differ from the OR on the valuation of assets and liabilities and the structure of the 

financial statements for insurance companies. 

In accordance with the Code of Obligations, the following provisions apply for assets (espe-
cially investments): 
 

This means that the SST is based on a “market value balance sheet” (or at least a “close-to-

market-value” balance sheet) and measures the risks that may arise within one year with a 

certain probability of occurrence. The SST therefore has a “short-term risk outlook”. 
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Art. 960a, in general: 
1. On initial entry, assets must be valued at most at the acquisition or production costs. 

2. In a subsequent valuation, assets may not be valued higher than the acquisition or pro-

duction costs. The provisions for individual types of assets remain reserved. 

3. The use- or age-related loss in value must be depreciated, while other losses in value 

must be accounted for by value adjustments. Depreciation and value adjustments must 

be performed according to the generally accepted accounting principles. They must be 

directly or indirectly deducted from the relevant assets as a charge to the income state-

ment and may not be accounted for under liabilities. 

4. Additional depreciation and value adjustments may be performed for replacement pur-

poses and to ensure the sustainable development of the company. For the same pur-

poses, the cancellation of depreciation and valuation adjustments that are no longer jus-

tified may be dispensed with. 

Art. 960b, assets with observable market prices: 
1. In a subsequent valuation, assets with an exchange price or another observable market 

price in an active market may be valued at the price or the market price on the reporting 

date, even if this is over the nominal value or the cost value. Parties that exercise this 

right must value all corresponding balance sheet asset items with an observable market 

price at the price or market price on the reporting date. Reference to this valuation must 

be made in the notes. The total value of the corresponding assets must be disclosed 

separately for securities and other assets with an observable market price.  

2. If assets are valued at the exchange price or market price on the reporting date, a value 

adjustment charged to the income statement may be established in order to take account 

of the fluctuations in the price development. However, these kinds of value adjustments 

are not permitted if this would result in a fall below both the cost value as well as the 

lower exchange value, if applicable. The equalisation reserve amount must be reported 

separately in the balance sheet or the notes. 

For example, in Art. 110 AVO, the Federal Council issued the following provision deviating 
from the OR with respect to the valuation of investments in an insurer’s balance sheet: 
1. Domestic insurance companies may report fixed-interest securities that are payable in a 

fixed currency and are repayable, or can be amortised, at a date specified in advance at 

a value that does not exceed the value determined according to the scientific or linear 

amortised cost method in accordance with Article 89. … 

2. … 

In summary, this means the following for an insurer’s most important investment categories: 
 
Investment properties 



 

 

 

 

 

 

SAV Geschäftsstelle  /  c/o Swiss Re  /  Postfach  /  8022 Zürich 

ASA Centre Opérationnel  /  c/o Swiss Re  /  Boîte postale  /  8022 Zurich 

Amministrazione ASA  /  c/o Swiss Re  /  Casella postale  /  8022 Zurigo 

Seite 7 T +41 43 285 26 81  /  sekretariat@actuaries.ch  /  www.actuaries.ch 

 

 

 

 

 

 
The book value is equal to the cost value less depreciation (plus the cost value of any value-
enhancing investments made). Insurance companies therefore often use the maximum de-
preciation allowable on investment properties under tax law. 
 
This means that the book yields for investment properties in a balance sheet under the Code 
of Obligations depend heavily on the investment property’s acquisition date. For example, if 
the company purchased the investment property at a price of 100 many years ago and if this 
had a net income of 5 at the time (rental income less maintenance costs, etc.), the compa-
ny’s book yield would initially have been 5%. If we assume that the net income is currently 
still 5, as higher maintenance costs have been compensated for by higher rental income, the 
company still achieves a book yield of 5% if it has not depreciated the real estate, or a (po-
tentially significantly) higher book yield if it has depreciated the real estate. If we assume 
that, due to the low interest rate environment, the investor is satisfied with a real estate yield 
of only 3%, the real estate would naturally amount to much more than 100, i.e. the market 
value of the real estate would be 167 (5 / 167 = 3%), which is much higher than the book 
value.  
 
Listed shares and investment funds 
 
The book value may not be higher than the market value, whereby insurance companies 
often also value shares and investment funds according to the lowest value principle (book 
value is equal to the lower of the cost value and the current market value) or add reserves to 
the equalisation reserves that correspond to the market value. 
 
Mortgages and other unlisted securities (without fixed interest) 
 
The book value may not be higher than the cost value, which generally (e.g. for mortgages) 
corresponds to the nominal value of the debt. 
 
Fixed-interest securities 
 
The book value may not be higher than the value determined using the scientific or linear 
amortised cost method. 
 
In the amortised cost method, the book value is updated from the purchase price of the se-
curity through to the redemption value using either the linear or “scientific” (taking account of 
the compound interest effect) method. Intermediate changes to the market interest rates 
have no effect on the book value. For example, if you purchase a bond with a nominal value 
(redemption value) of 100 and an annual coupon of 3 at a purchase price of 100, the book 
value of this bond will be 100 until maturity and this will result in an annual booked amount of 
3 or a book yield of 3%. 
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If, for example, we compare the book value (BV) and market value (MV) of a zero bond with 
an annual yield of 3%, and if we assume that the current market yield on purchasing the 
bond was 3% and this fell to 1% after five years, this would result in the following: 
 
 
 
 
 

Year BV start 
of year 

BV end 
of year 

Posted 
income 

Posted 
yield 

MV start 
of year 

MV end 
of year 

Market 
value 

income 

Market 
value 
yield 

1 100 000 103 000 3 000 3.00% 100 000 103 000 3 000 3.00% 

2 103 000 106 090 3 090 3.00% 103 000 106 090 3 090 3.00% 

3 106 090 109 273 3 183 3.00% 106 090 109 273 3 183 3.00% 

4 109 273 112 551 3 278 3.00% 109 273 112 551 3 278 3.00% 

5 112 551 115 927 3 377 3.00% 112 551 127 869 15 318 13.61% 

6 115 927 119 405 3 478 3.00% 127 869 129 148 1 279 1.00% 

7 119 405 122 987 3 582 3.00% 129 148 130 439 1 291 1.00% 

8 122 987 126 677 3 690 3.00% 130 439 131 744 1 304 1.00% 

9 126 677 130 477 3 800 3.00% 131 744 133 061 1 317 1.00% 

10 130 477 134 392 3 914 3.00% 133 061 134 392 1 331 1.00% 

 
In this case, there is a similar effect as is the case for investment properties, where the post-
ed yield depends on the “market yield” at the time the fixed-interest security is purchased in 
a balance sheet under the Code of Obligations. In contrast, in a market value balance sheet, 
the expected future yield corresponds to the current market yield. 
 
 
 
 
 
 
 
 
 
To ensure that the assets and liabilities sides are aligned with each other, the valuation of 
the liabilities side depends on the valuation of the assets side. This means that, in the bal-
ance sheet under the Code of Obligations, the liabilities side is also valued according to a 
type of “amortised cost method”. The following provisions are provided in the Supervision 
Ordinance by way of example: 

 Art. 58 AVO, principle of individual calculation: the insurance company calculates the 

actuarial reserves separately for every contract and in accordance with a prudent pro-

spective method. 

So, in contrast to the SST, the balance sheet under the Code of Obligations (and the respective 

adequate reserves to be established) does not include the market value for most investments, 

but rather book values that depend on the acquisition date so that a large part of the resulting 

book yield depends on the acquisition date (and therefore the “market yield” at the acquisi-

tion date). 
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 Art. 60 AVO, interest rate for calculating the technical reserves: in order to calculate the 

technical reserves, the insurance company uses a technical interest rate that may not 

exceed the technical interest rate used for the rating classification. 

 Art. 61 AVO, biometric principles for calculating the technical reserves: to calculate the 

technical reserves, the insurance company uses the same or more prudent biometric 

principles than those used for the rating classification. 

This is, in fact, congruent with the bond valuations on the asset side. If the costs and biomet-
rics (e.g. death) are disregarded, the development of a minimum reserve for a ten-year in-
surance with a single premium of 100,000 and a technical interest rate of 3% used for the 
rating classification is identical to the book value of the zero bond in the above example for 
the fixed-interest securities. 
 
However, the supervisory legislation naturally also requires a review to be performed to con-
firm whether this technical interest rate (of 3% for example) can continue to be generated in 
the future or whether a corresponding book value yield can be achieved on the allocated 
book values of the investments: 

 Art. 62 AVO, reinforcement of the technical reserves: the insurance company constantly 

monitors the rating principles and increases the actuarial reserves as soon as they prove 

to be insufficient when measured based on the rating principles considered to be ade-

quate. 

 
 
The comparison between the market value balance sheet pursuant to the SST and the statu-
tory balance sheet pursuant to the Code of Obligations and the congruence within the two 
balance sheets can be represented as follows: 
 
 
 
 
 
 OR balance sheet assets OR balance sheet liabilities SST balance sheet assets SST balance sheet liabilities 

Hidden reserves “Hidden liabilities” Risk-bearing capital  

Free assets Equity 

Market value of liabilities Tied assets 

book value 
Technical reserves 

(book value) 
Market value of assets 

“Amortised cost” “Amortised cost” 
“Lowest value” 
“Cost value” 

Congru-
ent 

Congru-
ent 
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Due to the valuation regulations, the assets in the balance sheet under the Code of Obliga-
tions generally (and especially currently with low interest rates) will contain valuation re-
serves or “hidden reserves”, i.e. the market value of the assets is higher than the book value 
of the assets. In contrast, the book value of the technical reserves in the balance sheet un-
der the Code of Obligations may be lower than the market value of the liabilities, resulting in 
potential “hidden liabilities” on the liabilities side (in this case under the simplified assumption 
that the equity under the Code of Obligations corresponds precisely to the risk-bearing capi-
tal of the market value balance sheet), i.e. the book value of the liabilities is less than the 
market value of the liabilities. 
 
Due to the valuation regulations, market changes often only lead to changes in the hidden 
reserves in the balance sheet under the Code of Obligations, while the actual book value of 
the assets remains unchanged.  
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If the company was fully “matched” (and no reinvestments were required), the cover (or the 
risk-bearing capital) in the market value balance sheet would not change and there would 
also be no reason to strengthen the technical reserves in the balance sheet under the Code 
of Obligations. If a company had only concluded single-premium policies in the mid-90s and 
matched these precisely with the high-interest government bonds upon conclusion, the tech-
nical reserves calculated at (for example) 3.5% would also be sufficient and would not have 
to be strengthened. However, if they were to sell the bonds and effectively realise the hidden 
reserves, they would have to strengthen the reserves, as they would obtain much less in-
come in the future and the necessary strengthening should be very close to the profit real-
ised from liquidating the hidden reserves. 
 
 
 

3.2 Short-term view of the SST versus the long-term view of the actuarial reserves 

 
As mentioned in Chapter 3.1, the SST measures the short-term risk, namely that the risk-
bearing capital will fall below a certain limit within one year with a certain probability. In many 
regards, this takes place based purely on “objective” market information at the valuation 
date. This means, for example, that the interest rate curve at the valuation date plus its ex-
pected change within a year is decisive. In contrast, the interest rate at which a bond that 
matures in ten years will be reinvested is irrelevant. This advantage of “objective” close-to-
market valuation with defined yields and volatilities is in contrast to the disadvantage that 
only a period of one year is considered and that the markets could “err”, i.e. that the future 

OR balance sheet assets OR balance sheet liabilities 
 

SST balance sheet assets 
 

SST balance sheet liabilities 
 

Risk-bearing capital 

Hidden reserves “Hidden liabilities” 

Free assets Equity 

Market value of liabilities 
Tied assets 

book value 
 

Technical reserve 

(book value) 
 

Market value of assets 

“Amortised cost” “Amortised cost” 
“Lowest value” 
“Cost value” 
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does not unfold precisely as priced in by the markets. For example, the underlying volatility 
of the EURO/CHF exchange rate in the SST is 6.74% and the limit of the underlying certain-
ty in the SST (expected shortfall at the 99% level) is reached with a decline in the exchange 
rate of 18%. This limit is also reached for interest rates (underlying volatility of around 53 
basis points) with a fall in interest rates of around 140 basis points. In real terms and particu-
larly observed over a longer time horizon, far greater changes have been observed in the 
past. 
On the other hand, when reviewing the technical reserves, the company must assess 
whether it is in a position to meet its future long-term liabilities, which may only arise in a 
number of years, with its existing assets, which may need to be reinvested in the future.  
 
 
 
 
 
 
 

3.3  Different levels of measurement 

 
In the SST market value balance sheet, a legal entity is treated as a whole. On the other 
hand, the FINMA circular (as well as the SAV guideline) prescribes that the reserves must 
be adequate at the level of the sub-portfolios (granular distribution of the products within the 
individual and collective insurance). So, in the SST, expected profits in a sub-portfolio (as 
the reserves under the Code of Obligations are higher than the reserves valued at close-to-
market value) can be offset against the expected losses in another sub-portfolio (as the re-
serves under the Code of Obligations are lower than the reserves valued at close-to-market 
value). This is not permitted with respect to the regulations on reviewing the technical re-
serves, i.e. each sub-portfolio must have adequate reserves in and of itself. If identical re-
quirements were applied for the “valuation interest rate” in both “worlds”, the instrument to 
review the technical reserves would be far stricter than the SST. 
 
This can be represented as follows:  
 

This means that the SST focuses on short-term (one-year) fluctuations, while the review of the 

technical reserves focuses on long-term (adverse) developments (e.g. persistently low interest 

rates). 
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Sub-portfolio A Sub-portfolio A Total reserve in the SST Total reserve pursuant to the 

FINMA circular reserves

Hidden liabilities

Book Value Market value Sum of the market The maximum of

Technical reserves Technical reserves value of the "book value"

sub-portfolio A and the "market value"

and sub-portfolio B per sub-portfolio

Sub-portfolio B Sub-portfolio B

Hidden reserves Offsetting shortfalls No offsetting of

and excesses in shortfalls and

the sub-portfolios excesses in the

sub-portfolios

Book value Market value

Technical reserves Technical reserves

 
 
 
 
 
There is no answer to the question of whether it is better to evaluate the adequacy of re-
serves at the level of a legal entity or sub-portfolios from an actuarial perspective, as both 
methods have their advantages and disadvantages. However, in any case, less security has 
to be included when evaluations are performed at a lower level than at a global level, as this 
balancing of risks across the different portfolios is a key feature of insurance. For example, 
at the lowest level of a policy, a reserve is never adequate with a 100% probability, except if 
the calculations assumed that every customer that has concluded death risk insurance will 
die in the next five minutes. 
 
 
 
 
 
 
 
 
 
 

3.4 SST and adequate actuarial reserves as complementary instruments 

 

The SST must thus be fulfilled at the level of a legal entity, where profits and losses are offset 

against each other between sub-portfolios (e.g. assets and pensioners in collective insurance), 

while the actuarial reserves must be adequate at the sub-portfolio level and profits and losses 

cannot be offset between the sub-portfolios (for example, the assets cannot subsidise the pen-

sioners in collective insurance). 
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The SST and adequate technical reserves complement each other. While the SST focuses 
on the short-term risks of fluctuations based on a severely fluctuating market value balance 
sheet, the focus of adequate reserves within a (much more stable) balance sheet under the 
Code of Obligations is on long-term financial viability and therefore on long-term adverse 
developments. 
For example, if a company increases its equity component in order to achieve a higher yield 
in the long term (this is at least the expectation), it also accepts the risk of higher short-term 
fluctuations, which, according to the Swiss Solvency Test, means that it must provide much 
more capital for its business. 
Or if, for example, a company only fulfils the SST due to very high cross-subsidisation and it 
therefore has a high financial risk if the relevant sub-portfolio whose profits are subsidising 
another loss-generating sub-portfolio is lost, then a limit is set to this in the balance sheet 
under the Code of Obligations by ensuring that the actuarial reserves are adequate at the 
level of the sub-portfolios. 
 
From a market-consistent risk consideration, it can be said that the company is able to meet 
its liabilities if it  
can demonstrate cover of over 100% in the SST. From this perspective, it is completely irrel-
evant how the risk-bearing capital is displayed in the balance sheet under the Code of Obli-
gations, i.e. in equity and/or valuation reserves (whether positive or negative) in assets or 
liabilities. This means that a company could fulfil the SST even if it does not establish any 
technical reserves. Here as well, the adequate reserves system complements the SST by 
setting a bottom limit for the technical reserves and by “clearly” distinguishing between equi-
ty and borrowed capital as well as increasing security for the customer, as actuarial reserves 
must be secured by separate tied assets and these tied assets are primarily used to satisfy 
customer claims in the event of bankruptcy. 
 
Another complement is provided by the time horizon of the effects: both short-term shocks 
(especially on the capital markets) as well as long-term developments (persistently low inter-
est rates, increase in life expectancy) may pose a threat to an insurance company. While the 
first risk occurs immediately and the SST focuses primarily on this risk, the second risk de-
velops much more slowly and over a longer term, so there is much more time to “rectify” 
these adverse developments with higher reserves. According to AVO Art. 62, the superviso-
ry authority for the insurance company may also issue authorisation to undertake the neces-
sary strengthening systematically over a period of up to ten years, while the terms for a 
shortfall in the SST are much shorter. 
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4 The minimum requirements test in the SAA guideline 

 

4.1 Introduction 

 
The SAA guideline defines a so-called minimum requirements test for technical reserves as 
follows: 
 
The test presented in the following includes minimum requirements in the sense that the 
reserves are not adequate if the conditions are not met. The fulfilment of the requirements is 
a necessary criterion for the adequacy of the reserves, but it does not have to be sufficient in 
every case. Tests must be performed according to all criteria in this guideline, regardless of 
the minimum requirements test, to ensure that the specific characteristics of the portfolios 
are suitably considered. 
 
The minimum requirements test applies for simple products. The requirements are selected 
so that they clearly and transparently identify possible problem areas and so that the fulfil-
ment of the tests generally leads to adequate reserves. 
  
This means that the minimum requirements test is a “negative test”, i.e. the reserves are 
inadequate if the test is not fulfilled. However, it should point to adequate reserves in most 
cases. The reason for this “negative formulation” is that the test had to be kept relatively 
simple, while still being able to “fit” most insurance portfolios and most sub-portfolios. How-
ever, it is also possible that the fulfilment of the test will not result in adequate reserves in 
some special portfolios. The actuary should also deal with all risks in the insurance portfolio 
that they are evaluating in detail and not just mechanically perform a minimum requirements 
test. 
The minimum requirements test also only affects simple products (such as mixed insuranc-
es, pension insurances, death risk insurances) and not complex products (such as variable 
annuities). The reason for this is that, while preparing the guideline, it was noticed that these 
complex products are much less homogenous than the simple products and that the deter-
mination of adequate reserves for these products is also much more complex. These prod-
ucts are only mentioned briefly in this guideline, but the preparation of a separate guideline 
is planned. 
 
 

4.2 The three scenarios in the minimum requirements test 

 
The minimum requirements test consists of three scenarios that must be passed inde-
pendently: 



 

 

 

 

 

 

SAV Geschäftsstelle  /  c/o Swiss Re  /  Postfach  /  8022 Zürich 

ASA Centre Opérationnel  /  c/o Swiss Re  /  Boîte postale  /  8022 Zurich 

Amministrazione ASA  /  c/o Swiss Re  /  Casella postale  /  8022 Zurigo 

Seite 16 T +41 43 285 26 81  /  sekretariat@actuaries.ch  /  www.actuaries.ch 

 

 

 

 

 

 
1. Yield and longevity scenario 

2. Biometrics and costs scenario 

3. Customer behaviour scenario 

In each scenario, a set of parameters is adversely deflected, i.e. safety loadings (or safety 
markdowns) are included in the best estimates for these parameters, while the best esti-
mates are used for the remaining parameters. This parameter set is then used to calculate 
the reserve required for each sub-portfolio. If this required reserve is higher than the sum of 
the reserves for this sub-portfolio calculated for each individual contract, then these reserves 
must be increased. 
 
Instead of creating one scenario in which all parameters are simultaneously adversely de-
flected, the working group decided to prepare separate and independent scenarios and per-
form relatively severe deflections in each of the individual scenarios. In particular, this also 
enables a better review for portfolios for which the interest rate risk is not the main risk. 
  

4.2.1 Yield and longevity scenario 

 
This scenario, which is probably the most important, adversely deflects the yield and longevi-
ty parameters. This scenario is based on the assumption that a long-term low-interest-rate 
scenario is connected with a larger than expected increase in life expectancy. 
 
The yield expectation is dealt with as specified below, whereby FINMA circular 2008/43 
prescribes the following: 
 
The assumptions and methods used to establish the reserves must be defined so that the 
permanent fulfilment of the obligations from the insurance contracts is ensured. The re-
serves must be at least calculated so that it is possible to cover any arising benefit obliga-
tions with an appropriate investment portfolio in the amount of the reserves with a suf-
ficient degree of security. 
 
An appropriate investment portfolio was clearly defined in the SAA guideline as the existing 
investments of the tied assets, in which the tied assets must at least be managed separately 
according to the individual and collective insurance business. The book value of the tech-
nical reserves is then compared to the book values of investments of the corresponding tied 
assets in exactly the same amount, whereby the total investments are “scaled” to match the 
technical reserve amount. 
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Hidden reserves

shares/real estate

Hidden reserves

interest-bearing investments

Tied assets Technical reserves

(book value) (book value)

"Amortised cost" "Amortised cost"

"Lowest value"

"Cost value"

 
 
 
This means that the investment income of these assets with a book value that is identical to 
the technical reserves must equal the technical interest yield for the technical reserves. 
 
 
 
 
 
In contrast, in some countries it just has to be shown that the entire capital income can cover 
the entire technical interest yield. 
 
This portfolio is then liquidated and the free cash flow, which is not required for payment to 
customers, is reinvested. As a result, based on the valuation of these investments under the 
Code of Obligations, various asset categories have much more security regarding the in-
come of the existing portfolio than regarding the yield of future reinvestments. 
 
A second buffer was also already included in the model at the start. While the valuation re-
serves on the interest-bearing investments, which predominantly arise as a result of the 
amortised cost valuation (amortised cost method) connected with low interest rates, are au-
tomatically liquidated over time, this is not the case for shares and real estate. If these are 
recoverable, they flow into the income statement as realised capital gains in the event of the 
gradual liquidation of these investments (with the cancellation of the portfolio), thereby in-
creasing the investment income. However, the working group decided that the realisation of 
these hidden reserves could not be taken into account for the minimum requirements test in 
order to consider the risk of any drop in the market value of the real estate and shares. 

This rule already includes a safeguard, as the capital income on the free assets, which coun-

terbalance the equity, may not be included in the review.  
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A low interest rate scenario then forms the basis for future yield assumptions for each in-
vestment category, for which it is assumed that the yields rise by a maximum of 50 basis 
points compared to the level on the valuation date. For example, this means that, based on 
the level at the end of 2012, the 10-year swap rate, which was 0.98% on this effective date, 
will never again rise over 1.48%. If the spread on government bonds remains constant, this 
would mean that the yields on 10-year government bonds would never again rise over 
1.03%. The historic performance shows that this has only been the case in the past 1.5 
years. 
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Not considering realisations of hidden reserves for shares (and investment funds) and real 

estate is another safeguard. 

The use of a permanently low interest rate scenario, which assumes that interest rates will 

never again increase by more than 50 basis points, is another considerable safeguard. 
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The following safeguards are included in the individual investment categories: 
 
Shares (incl. investment funds) and alternative investments 
 
The company must first estimate the yields they expect on shares after any hedging costs. 
Only 75% of this best estimate may then be used for the minimum requirements test (for 
example, if the company estimates 5.0%, only 3.75% may be used in the minimum require-
ments test). An additional upper limit of 4% has also been added. This yield assumption re-
lates to the market value of the shares and is then accordingly converted to the book values 
in order to obtain the book value yields. This is the category with the greatest uncertainty 
about the future (long-term) income, which is why it also has the largest safety markdown.  
 
Investment properties 
 
In the minimum requirements test, 90% of the expected payment flow from rents less admin-
istration, maintenance and repair costs, etc. divided by the book value of the investment 
properties is used as the expected yield. The resulting book value yield may not exceed 
3.5% of the market values (converted to book values). The definition of these expected 
payment flows are identical to those received in an investment property valuation using the 
discounted cash flow method. These cash flows are generally relatively secure, while the 
10% discount takes into account that higher than expected vacancy costs may arise or that 
unexpected renovation work may be required. As the expected cash flows divided by the 
book values are used strictly for yield assumption and realisation of hidden reserves is not 
considered, the market value of these investment properties is also completely irrelevant 
(with the exception of the absolute restriction of 3.5% of the market value), i.e. an overvalua-
tion of the real estate (“real estate bubble”) does not change the assumption about future 
yields.  
 
 
Bonds 
 
As mentioned above, the expected book yield for the existing portfolio of bonds is known 
based on the valuation using the amortised cost method (coupons, appreciation/depreciation 
and repayments are known). The only risk is that the bond issuer may become insolvent. 
This is taken into account by adding a discount to the amortised cost yield of the bonds in 
CHF depending on the rating of the individual bonds. 
The same yield vector that is used for the portfolio in CHF is also used for the portfolio of 
bonds in foreign currencies, i.e. it is assumed that the foreign currency risks are fully hedged 
or that no additional value is created by the inclusion of currency risks. 
 
Reinvestments are based on the above-mentioned low-interest-rate scenario. The returns on 
the swap curve were as follows on 31.12.2012: 
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Investment 
period in 

years n 

Yield (ba-
sis,n) 

 Investment 
period in 

years n 

Yield (ba-
sis,n) 

 Investment 
period in 

years n 

Yield (ba-
sis,n) 

1 0.26%  11 1.07%  21 1.66% 

2 0.07%  12 1.14%  22 1.71% 

3 0.11%  13 1.21%  23 1.75% 

4 0.22%  14 1.28%  24 1.80% 

5 0.34%  15 1.34%  25 1.84% 

6 0.48%  16 1.39%  26 1.88% 

7 0.61%  17 1.45%  27 1.92% 

8 0.74%  18 1.51%  28 1.95% 

9 0.87%  19 1.56%  29 1.99% 

10 0.98%  20 1.61%  30 2.02% 

 
 
For example, the expected yield for an investment period of 10 years develops as follows in 
the future based on this swap curve: 
 

Investment in 
x years 

Best estimate 
yield (x,10) 

Yield (x,10) for 
yield scenario 

1 1.15% 1.15% 

2 1.36% 1.36% 

3 1.54% 1.48% 

4 1.71% 1.48% 

5 1.84% 1.48% 

6 1.94% 1.48% 

7 2.04% 1.48% 

8 2.13% 1.48% 

9 2.19% 1.48% 

10 2.24% 1.48% 

 
 
If the company has funds to reinvest in 10 years, it could, purely theoretically, already cur-
rently secure the reinvestment yield of 2.24% in 10 years by borrowing funds for 10 years 
(borrowing funds and paying interest of 0.98%) and using this to purchase a 20-year invest-
ment with a yield of 1.61% and then, in 10 years, using its money to be reinvested to repay 
the debt. This “market-consistent” view obviously only works if we do not consider the costs 
and if the company has a rating good enough to obtain the funds at swap conditions. Other-
wise, this “leverage” would result in completely different risks in the balance sheet.  
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So the yield scenario is not based on this “market-consistent” expected reinvestment yield, 
rather it is assumed that this can rise to a maximum of 1.48% Furthermore, a further safe-
guard is included by assuming that the reinvestment yield will never exceed 2.50% (if inter-
est rates on a valuation date should ever be higher than on 31.12.2012). 
 
 
 
 
 
Mortgages 
 
The approach for mortgages is the same as for bonds. As variable mortgages are now al-
most insignificant, the interest payments from the existing portfolio are known and the only 
risk is that the mortgagors become insolvent and that any debt recovery is not sufficient to 
offset the debt and the accrued interest. It must be noted that the provisions on mortgage 
lending for insurers are much stricter than for banks. For example, mortgages can only be 
considered in tied assets up to a maximum lending limit of 2/3 of the market value. This may 
be raised to 80% for residential houses (houses with a residential ratio of at least 70%), if 
amortisations are agreed for the ratio over 2/3 of the market value (this option is not availa-
ble for commercial buildings). This maximum lending limit of 2/3 or 80% may only (up to a 
maximum of 100% of the market value) be exceeded if additional contributions are fully cov-
ered by pledged insurance policies whose surrender value cannot undergo any negative 
value fluctuations. Due to these extremely strict provisions, there have been virtually no 
write-downs on mortgages by insurers in the past, while higher defaults are also not ex-
pected assuming persistently low interest rates. Nevertheless, a safety margin of 7% is de-
ducted from the income of the existing portfolio. 
The reinvestment process is the same as that for bonds, i.e. the yield pursuant to the swap 
increases by a maximum of 0.5%, while a surcharge of 80 basis points is added for mort-
gage yields compared to the swap rate. For example, this means that based on the interest 
rate curve on 31.12.2012 a five-year fixed mortgage will never again cost more than 1.64%. 
 
Money market 
 
The same process used for bonds once again applies here, while the absolute upper limit for 
the reinvestment yield is 1.50% rather than 2.50%. 
 
 
 
 
 
 
 
The yields of these individual investment categories are then cumulated based on their 
weighting in the investment distribution, any swaptions are included and the expected asset 

This means that a safeguard is included in the yield assumptions of the individual investment 

categories by discounting the best estimates. 
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management costs are deducted. This provides the yield vector for the valuation of the tech-
nical reserves in this scenario. This yield vector can then also be converted into a suitable 
fixed interest rate. 
 
 
Ultimately, in addition to the adverse deflection of the yield assumptions, this scenario also 
includes the adverse deflection of the assumption regarding the mortality of pensioners 
and the reduced mortality of pensioners (increased longevity), whereby half of the safety 
margin included in the biometrics and costs scenario is used in this scenario. 
Originally the working group intended to maintain a strict separation between the yield as-
sumptions and the remaining assumptions, i.e. the various parameter groups were not to be 
mixed together. This would be particularly advantageous in communication. For example, 
direct statements could be made on the yield required in the future in order to fulfil the liabili-
ties, assuming that everything else continues as expected. However, when combining sce-
narios, the necessary yield always has to be evaluated under the “proviso” of the safeguards 
included in the remaining principles. In some cases, a reservation, despite higher yield as-
sumptions or a smaller safety margin in the yield assumptions, in a combined scenario is 
safer than a reservation with lower yield assumptions, as more safety is included in the re-
maining parameters. “At first glance” it is almost impossible to determine which of the two 
versions is safer. On the other hand, there are obviously also scenarios where both yield and 
biometrics head in the “wrong direction” together and these combined risks are covered 
more effectively by a combined scenario. In the consultation on this guideline, it was sug-
gested that combined scenarios be used, which is why the working group decided to sup-
plement the yield scenario with the most dangerous development on the biometrics side, i.e. 
a larger than expected increase in the life expectancy of pensioners. However, the best es-
timates without safety margins continue to be used for the remaining assumptions for bio-
metrics and costs and customer behaviour. In the opinion of the working group, it makes 
more sense to “stress” the individual parameter groups in independent scenarios relatively 
vigorously than to include weaker deflections in a combined scenario. In a combined scenar-
io, particular attention also has to be paid to ensuring that reserves for which a relatively 
large number of parameters are required do not “explode” if it is assumed that each individ-
ual parameter will head in the wrong direction in the future. 
As mentioned above, the longevity of pensioners is one of the most important parameters 
apart from the yield parameter, which is why it is also deflected in this scenario. However, 
the scenario in which the longevity of pensioners increases by more than expected (i.e. the 
mortality decreases) makes it relatively unlikely that the second highest biometric risk, name-
ly mortality for endowment insurances (where higher mortality results in a greater loss for the 
insurer), increases at the same time, which is why this is not deflected in this scenario. 

4.2.2 Biometrics and costs scenario 

 
This scenario adversely deflects all biometric parameters and cost parameters as well as the 
pension exercise option in the collective insurance. The deflection is performed so that there 
is a 95% probability that the deflection will not be exceeded based on the given coefficients 
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of variation. This means that this scenario cumulatively covers the simultaneous deteriora-
tion of the biometric principles (longer life expectancy, more deaths for the endowment in-
surances, more newly disabled individuals, less reactivations of disabled persons), higher 
than expected costs and more individuals drawing pensions rather than capital in the collec-
tive insurance. In particular, this also reviews whether the reserves are adequate for risk 
insurances that are not sensitive to interest rates.  
 
The coefficients of variation were initially transferred from the standard model of the SST 
and then adjusted based on internal investigations at individual companies and based on a 
qualitative estimation. In particular, the coefficient for costs was reduced compared to the 
parameters of the SST standard model, while the coefficients for the probabilities of with-
drawal of disabled persons and for exercising the pension option in collective insurance were 
increased. An increase means that more fluctuations are expected and that a greater safety 
margin is required. 
 

4.2.3 Customer behaviour scenario 

 
This scenario deflects the cancellation probabilities, while the best estimates are used for the 
remaining parameters. The security level of 95% is again used, in which the coefficient of 
variation in the individual insurance is lower compared to the standard SST model and iden-
tical in the collective insurance.  
In the case of cancellations, it is not initially clear whether more or fewer cancellations are 
more damaging for the company. In general, for profitable products, it is worse for the com-
pany if more persons cancel, while it is worse for the company if unprofitable products (that 
already have to be strengthened) are not cancelled. As products with entirely different profit-
ability may be included in the individual sub-portfolios and the best estimate for the cancella-
tion probability can differ considerably, two calculations are performed for this scenario, once 
with 24.75% (individual insurance) and 41.25% (collective insurance) higher cancellations 
and once with a fall in cancellations by the same respective amounts. The higher of the two 
results is then used as the scenario result for each sub-portfolio. 
 
  
 
 


