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1 Aim 

This technical description defines the standard model for reinsurance captive (in the sequel: captive 
model) according to Art. 45 para. 1 ISO (AVO/OS, SR/RS 961.011) and is intended for reinsurance 
captives (in the sequel: captives) subject to the Swiss solvency test (SST). For the record of changes 
relative to the previous year, see Section 13. 

A captive normally reinsures only the risks of its parent company, which is often part of a larger indus-
trial conglomerate. There is usually a close relationship between the captive and the parent, allowing for 
access to detailed ground loss data and shared financial arrangements, such as participation in a cash 
pooling system. The following figure illustrates the insurance scheme, with dark grey coloured boxes 
being in the industrial conglomerate. 

 

 

 

2 Scope 

The captive model covers the non-life insurance risk of captives, which corresponds to the dark gray 
box in the figure below. For the modules market risk, credit risk as well as aggregation and market value 
margin, please refer to the dedicated technical documentations on the SST page of the FINMA web-
site1.  

Target capital (TC) 
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This technical description provides 

• the description of the captive model; 
• guidance on how to reflect the assumed reinsurance and ceded retrocession business of the cap-

tive on the SST balance sheet; 
 

1  www.finma.ch > Supervision > Insurers > Cross-sectoral tools > Swiss Solvency Test (SST) 

Risk  
exposure of 
the industrial 
conglomer-

ate 

Insured risk 
by  

insurance 
companies 

Reinsured 
risk by the 
captive 

Retroceded 
risk to   

retroces-
sionaires 



 
  

 
 
 

 5/39 
 

 
 

• formulas for calculating the market value margin to the extend as being specific to captives; 
• instructions on how to prepare input from the captive model for other modules, e.g. interest rate risk 

on the insurance cash flows and spread risks due to reinsurance and retrocession agreements 
within the market risk model.  

Company-specific adjustments must be adequately documented, especially adjustments that are not 
subject to prior approval according to Art. 9 para. 3 let. a ISO-FINMA (AVO-FINMA/OS-FINMA; SR/RS 
961.011.1), see Section 11.1.4. The sections below provide more specific guidance where company-
specific adjustments can be made.  

3 Captives insurance business  

3.1 Introduction 

Insurance business (equivalently named insurance contracts) means here the assumed (i.e. active) 
reinsurance and the ceded (i.e. passive) retrocession of a captive. This section explains in which po-
sitions this is reflected in the SST balance sheet. Moreover, a reporting requirement of the portfolio into 
a standardised segmentation is defined that is independent of the risk model. 

3.2 SST balance sheet 

The following specifies the positions in which the insurance business of a captive has to be reported on 
the SST balance sheet. See Art. 3 ISO-FINMA and Section 4.6.1 for the scope of the SST balance 
sheet.  

Name Position 
number 
(EHP-AVO-
Kontenplan)  

Description in the SST balance sheet of 
the corresponding position  

Explanation 

Assets 

Retro        
receivables 

110'200'100 Receivables from insurance compa-
nies: ceded 

Receivables from retrocessionaires 
for ceded retrocession claims pay-
ments for already paid assumed rein-
surance claims  

Retro        
recoverables 

106'203'000 Active reinsurance: non-life insurance 
business 

Active reinsurance (non-life) - earned 
business 

Active reinsurance (non-life) - unearned 
business 

Receivables from retrocessionaires 
for ceded retrocession claims pay-
ments for not yet paid assumes rein-
surance claims: 

• earned 

• unearned 
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Reinsurance 
premium   
receivables 

110'200'200 Receivables from insurance compa-
nies: assumed 

Receivables from cedants (or inter-
mediaries) for assumed reinsurance 
premium payments 

Reinsurance 
deposits  

104'000'000 1.4 Deposits made under assumed re-
insurance contracts 

Receivables from cedants (or inter-
mediaries) for assumed reinsurance 
premium deposits 

 

Liabilities 

Reinsurance 
provisions 
(reserves) 

201'203'000 Active reinsurance: non-life insurance 
business 

Active reinsurance: best estimate of in-
surance liabilities (non-life) - earned 
business 

Active reinsurance: best estimate of in-
surance liabilities (non-life) - unearned 
business 

Active reinsurance: best estimate of 
other insurance liabilities (non-life) 

Obligations towards cedants for as-
sumed reinsurance claims payments 
(gross): 

• earned 

• unearned 

• other 

Retro       
premium     
liabilities 

207'000'000 
excluding 
207'300'200 

Other liabilities from insurance business Obligations towards retrocessionaires 
for ceded retrocession premium pay-
ments 

Retro        
deposit       
liabilities 

206'000'000 2.6 Deposits retained on ceded reinsur-
ance 

Obligations towards retrocessionaires 
for ceded retrocession premium de-
posits 

3.3 Reserves and premiums reporting requirement 

Net reserves (reinsurance reserves minus retro recoverables) at the SST reference date and net ex-
pected premiums must be reported in the prescribed reporting segmentation, possibly through appropri-
ate proxies, as published in the SST-Captive-Template2. Note that here the reporting of undiscounted 
values is requested. 

 
2 This corresponds exacly to the "RE_reserves_and_premiums" sheet in the SST-StandRe-Template, see the technical descrip-

tion for the SST standard model reinsurance (StandRe), Section 3. The prescribed reporting segmentation defines LoBs, geo-
graphical regions and types of contracts. 
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4 The one-year change for insurance risk 

4.1 Introduction 

For the purpose of defining the standard model for non-life insurance risk of the captive, we use the def-
initions of best estimate and one-year change introduced in Sections 4.2 and 4.3, with further simplifying 
assumptions applicable to the captive model given in Section 4.6.  For the link between these definitions 
and more general definitions, in particular the one-year change in risk-bearing capital underlying the tar-
get capital, as well as the market risk and the credit risk of underlying insurance contracts, see Section 
12.5 in the Appendix. 

The insurance risk defined in Section 4.3  is further decomposed into reserve risk and premium risk, as 
outlined in Sections 4.4 and 4.5, reflecting the distinct nature of the underlying risk factors. The captive 
model provides distributions for both reserve risk and premium risk, and explains their aggregation into 
overall insurance risk in Sections 5 trough 8, based on the simplifying assumptions set out in Section 
4.6. 

4.2 Cash flows and best estimates 

A cash flow outstanding at time 𝑢𝑢 ≥ 0 is denoted by 

𝐶𝐶𝐹𝐹(>𝑢𝑢) ≔ {𝐶𝐶𝐹𝐹𝑠𝑠}𝑠𝑠>𝑢𝑢 = {𝐶𝐶𝐹𝐹𝑢𝑢+1,𝐶𝐶𝐹𝐹𝑢𝑢+2, … }. 

Given a set of segments SEG, which shall be defined later according to the situation, where each seg-
ment is associated with exactly one currency, the cashflow 𝐶𝐶𝐹𝐹𝑠𝑠 for each time 𝑠𝑠 > 𝑢𝑢 is defined as a vec-
tor of components: 

𝐶𝐶𝐹𝐹𝑠𝑠 ≡ �𝐶𝐶𝐶𝐶𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠�

𝑠𝑠𝑠𝑠𝑠𝑠∈SEG
, with each component 𝐶𝐶𝐶𝐶𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠 expressed in the currency assigned to the segment 
𝑠𝑠𝑠𝑠𝑠𝑠.  

The best estimate at time 𝑡𝑡 ≥ 0 of the underlying cash flow 𝐶𝐶𝐹𝐹(>𝑢𝑢) outstanding at time 𝑢𝑢 ≥ max (0, 𝑡𝑡 − 1), 
is defined as 

 

𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢) ≡ 𝐵𝐵𝐸𝐸𝑡𝑡�𝐶𝐶𝐹𝐹(>𝑢𝑢)� ≔ �1 + 𝑟𝑟0,𝑡𝑡�
𝑡𝑡 ⋅��𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶 ⋅ �1 + 𝑟𝑟0,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ⋅ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡�,

𝑠𝑠>𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠

 

where 

• 𝐶𝐶𝐶𝐶𝐶𝐶 is the currency associated with the segment 𝑠𝑠𝑠𝑠𝑠𝑠 ; by omitting the subscript 𝐶𝐶𝐶𝐶𝐶𝐶, one refers 
to the SST currency; 

• 𝐶𝐶𝐶𝐶𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠 is the cash flow at time 𝑠𝑠 in currency 𝐶𝐶𝐶𝐶𝐶𝐶, and 𝐹𝐹𝑋𝑋0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠 converts it into the SST cur-
rency using the exchange rate at time 𝑡𝑡 = 0,  where 𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶 denotes the value in SST currency of 
one unit of 𝐶𝐶𝐶𝐶𝐶𝐶; 
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• cash flows are assumed to occur at the end of the corresponding one-year period, i.e. 𝐶𝐶𝐶𝐶𝜏𝜏
𝑠𝑠𝑠𝑠𝑠𝑠 =

𝐶𝐶𝐶𝐶𝑠𝑠
 𝑠𝑠𝑠𝑠𝑠𝑠   for 𝑠𝑠 − 1 < 𝜏𝜏 ≤ 𝑠𝑠 and 𝑠𝑠 = 1,2, … ; 

• the sign convention (i.e. whether a positive value represents an inflow or outflow) is defined ac-
cording to the specific context, see Sections 4.3 and 5; 

• 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶  denotes the risk-free interest rate at time 𝑡𝑡 = 0 for a nominal amount of one unit of 𝐶𝐶𝐶𝐶𝐶𝐶 at 

time 𝑠𝑠 ≥ 0 (maturity 𝑘𝑘 = 𝑠𝑠 − 0 = 𝑠𝑠  years);  
• ℱ𝑡𝑡 denotes the information available at time 𝑡𝑡 (filtration), with 𝑡𝑡 = 0 corresponding to the SST 

reference date; only 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡� for 𝑡𝑡 ≠ 0 is stochastic in the formula above. 

Special cases used later include:  

• 𝐸𝐸(⋅) shall denote 𝐸𝐸(⋅ |ℱ0) ; 
• 𝐵𝐵𝐸𝐸𝑡𝑡 shall denote 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑡𝑡) ; 

• the undiscounted best estimate, denoted by 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)
(𝑁𝑁) , is defined by setting 𝑟𝑟0,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶 = 0 and 𝑟𝑟0,𝑡𝑡 = 0 
in the formula above. 

4.3 One-year change in scope 

𝑡𝑡 = 0 denotes the SST reference date and 𝑡𝑡 = 1 twelve months later. 

The change in risk bearing capital over one year, denoted by Δ𝑅𝑅𝑅𝑅𝐶𝐶1, from which the target capital is de-
rived, can be decomposed as Δ𝑅𝑅𝑅𝑅𝐶𝐶1 = Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 + rest, where Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 is the change related to insur-
ance contracts of the captive (assumed reinsurance and ceded retrocession).  

Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 can be further decomposed as: 

Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 = ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 + ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1

𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀 + ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝐶𝐶 + 𝑅𝑅𝑅𝑅𝑅𝑅1

𝑖𝑖𝑖𝑖𝑖𝑖 +  ExpInsRes,   

where 

• ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 depends on stochastic insurance risk factors and deterministic other risk factors, and 

analogously for market risk with ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀  and credit risk with ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1

𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝐶𝐶; 

• 𝑅𝑅𝑅𝑅𝑅𝑅1
𝑖𝑖𝑖𝑖𝑖𝑖 capture terms with several stochastic risk categories; 

• The macron3 indicates centered random variables (i.e. expected value zero), providing in this 
representation the expected insurance result ExpInsRes as a separate deterministic term.  

Here the focus is on the insurance risk component ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 and the expected insurance result 

ExpInsRes. For the derivation of the above decomposition including the expressions defined below, see 
further explanation in Section 12.5 in the Appendix. 

The one-year change related to insurance risk is defined as  

 
3 A macron is a straight bar placed above a letter 



 
  

 
 
 

 9/39 
 

 
 

∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 = ��𝐹𝐹𝑋𝑋0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑟𝑟0,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ∙ �𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠�ℱ1� − 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠�� 
𝑠𝑠>0𝑠𝑠𝑠𝑠𝑠𝑠

= �1 + 𝑟𝑟0,1�
−1 ⋅  𝐵𝐵𝐸𝐸1,(>0)

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐸𝐸0𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛

= �𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶 ⋅ �1 + 𝑟𝑟0,1
𝐶𝐶𝐶𝐶𝐶𝐶�−1 ⋅ 𝐶𝐶𝐹𝐹1

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠

+ �1 + 𝑟𝑟0,1�
−1 ⋅  𝐵𝐵𝐸𝐸1𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐸𝐸0𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 , 

and the expected insurance result as 

ExpInsRes = ��𝐹𝐹𝑋𝑋0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ∙ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠� =  𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 ,
𝑠𝑠>0𝑠𝑠𝑠𝑠𝑠𝑠

 

where  

• 𝑒𝑒𝑒𝑒 is the existing business, i.e. the portfolio included in the SST balance sheet at time 𝑡𝑡 = 0 
according to Art. 3 ISO-FINMA; 

• 𝑛𝑛𝑛𝑛𝑛𝑛 is the new business, i.e. expected to be included in the SST balance sheet between 𝑡𝑡 =
0 (exclusive) and 𝑡𝑡 = 1 (inclusive), but not included at 𝑡𝑡 = 0; 

• 𝑒𝑒𝑒𝑒 + 𝑛𝑛𝑛𝑛𝑛𝑛 is the combined portfolio of existing and new business; 
• cash flows 𝐶𝐶𝐹𝐹𝑠𝑠  include premiums, claims payments and costs, net of retrocession and gross of 

expected credit risk4. Positive values represent inflows, negative values outflows. 

The aim of the captive model is to define the distribution of ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼,  based on the assumed reinsur-

ance and the ceded retrocession contracts, and to compute the (stand-alone) insurance risk as 
−𝐸𝐸𝑆𝑆𝛼𝛼(∆𝑅𝑅𝑅𝑅𝑅𝑅��������1

𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼) with 𝛼𝛼 = 1%  (see Annex 3 ISO for the definition of the expected shortfall 𝐸𝐸𝑆𝑆𝛼𝛼).  

In the following, the expression insurance risk may refer, depending on the context, to the one-year 
change related to insurance risk, its probability distribution, or the negative of the expected shortfall.  

Additionally, the captive model defines the computation of the expected insurance result, which is de-
ducted in the computation of the target capital.  

4.4 Partition of the business 

The business in scope of the SST when assessing the one-year change in RBC is  𝑛𝑛𝑛𝑛𝑛𝑛 + 𝑒𝑒𝑒𝑒 = 𝑛𝑛𝑛𝑛𝑤𝑤1 +
𝑒𝑒𝑥𝑥0 = 𝑛𝑛𝑛𝑛𝑤𝑤1 + 𝑛𝑛𝑛𝑛𝑤𝑤0 + 𝑒𝑒𝑥𝑥−1 = 𝑛𝑛𝑛𝑛𝑤𝑤1 + 𝑛𝑛𝑛𝑛𝑤𝑤0 + 𝑛𝑛𝑛𝑛𝑤𝑤−1 + ⋯ . This represents a partition based on the un-
derwriting year, i.e., the year in which the business is new. By convention, 𝑛𝑛𝑛𝑛𝑤𝑤𝑡𝑡+1 refers to business 
that is included in the SST balance sheet the year from 𝑡𝑡 (exclusive) to 𝑡𝑡 + 1 (inclusive) according to 
Art. 3 para. 4 ISO-FINMA.  

At the SST reference date 𝑡𝑡 = 0, and from the perspective of the run-off view starting at 𝑡𝑡 = 1, any new 
business after 𝑡𝑡 = 1 is out of scope, i.e. 𝑛𝑛𝑛𝑛𝑤𝑤2 = ∅, 𝑛𝑛𝑛𝑛𝑤𝑤3 = ∅, … .   

 
4 An extended formula with the expected credit risk can be found in the technical documentation for the SST standard model 

aggregation and market value margin. 
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The term 𝑛𝑛𝑛𝑛𝑤𝑤1 refers to the new business as forecasted at 𝑡𝑡 = 0. As part of 𝑒𝑒𝑥𝑥0, only the past business 
𝑛𝑛𝑛𝑛𝑤𝑤0, 𝑛𝑛𝑛𝑛𝑤𝑤−1, … that is not yet settled at time 𝑡𝑡 = 0 is considered. A business is considered settled at 
time 𝑡𝑡  if the best estimate of its outstanding cash flows at time 𝑡𝑡, conditional on the information available 
at time 𝑡𝑡, is zero, hence it no longer appears on the SST balance sheet at that time.  

Thus, 𝑛𝑛𝑛𝑛𝑤𝑤1 contains the part of the new business which is in the SST balance sheet at time 𝑡𝑡 = 1 and 
the claims from the new business settled until 𝑡𝑡 = 1. The latter is not in 𝑒𝑒𝑥𝑥1, the business in the SST bal-
ance sheet at time 𝑡𝑡 = 1.  

Another way to partition the business is by accident year (also named occurrence year), which refers 
to the calendar year in which a claim occurs. This may include contracts on risk attaching basis and on 
loss-occurring basis. At time 𝑡𝑡 ≥ 0, the business can be split into: 

• Earned business: existing business 𝑒𝑒𝑥𝑥𝑡𝑡  (i.e. in the SST balance sheet at time 𝑡𝑡) with claims 
that occurred in the previous accident years 𝑃𝑃𝑌𝑌𝑡𝑡 (i.e. up to time 𝑡𝑡) ; 

• Unearned business: the remainder of the portfolio, which can be further split into  
• Current accident year 𝐶𝐶𝑌𝑌𝑡𝑡 (from 𝑡𝑡 [exclusive] to 𝑡𝑡 + 1 [inclusive]); 
• Future accident years 𝐹𝐹𝑌𝑌𝑡𝑡  after 𝑡𝑡 + 1.  

When 𝑡𝑡 is omitted in the notation (i.e. 𝑃𝑃𝑃𝑃,𝐶𝐶𝐶𝐶,𝐹𝐹𝐹𝐹), it assumed to be 𝑡𝑡 = 0. Definitions for 𝑡𝑡 > 0 are used 
in the context of the market value margin. 

Combining both partitions (underwriting year and accident year) at 𝑡𝑡 = 0,  the business 𝑒𝑒𝑒𝑒 + 𝑛𝑛𝑛𝑛𝑛𝑛 is 
devided into five categories: (𝑒𝑒𝑒𝑒,𝑃𝑃𝑃𝑃) existing and earned, (𝑒𝑒𝑒𝑒,𝐶𝐶𝐶𝐶) existing and unearned but earned at 
time 𝑡𝑡 = 1, (𝑒𝑒𝑒𝑒,𝐹𝐹𝐹𝐹)  existing and unearned at time 𝑡𝑡 = 1, (𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶) new and earned at time 𝑡𝑡 = 1 and 
(𝑛𝑛𝑛𝑛𝑛𝑛,𝐹𝐹𝐹𝐹) new and unearned at time 𝑡𝑡 = 1. This partition is illustrated in the following representation: 

 
  Accident year        Partition 
Underwriting year t t t+1 t+2 t+3 t+4 t+5 …     

 … … … … … … … …  PY  

 -3            …    𝑒𝑒𝑒𝑒,𝑃𝑃𝑃𝑃 = existing earned business 

Existing business -2            …  CY 

 -1            …    𝑒𝑒𝑒𝑒,𝐶𝐶𝐶𝐶 = existing business that is earned af-
ter 𝑡𝑡 = 0 until 𝑡𝑡 = 1  

 0            …     𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶 = new business that is earned after 
𝑡𝑡 = 0 until 𝑡𝑡 = 1  

New business 1             …  FY 

Future business 2             …    𝑒𝑒𝑒𝑒,𝐹𝐹𝐹𝐹 = existing business that is earned af-
ter 𝑡𝑡 = 1 

Not in scope of 
SST … … … … … … … …     𝑛𝑛𝑛𝑛𝑛𝑛,𝐹𝐹𝐹𝐹 = new business that is earned after 

𝑡𝑡 = 1  

 

A third dimension is given by the calendar year in which a cash flow occurs (payment year), see the 
definition of best estimate introduced in Section 4.2 used below. 
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4.5 Definition of reserve risk and premium risk 

From the partition above, by linearity of expectations and assuming implicitly linear and unbiased esti-
mators, the insurance risk can be decomposed as 

𝑍𝑍NL-insurance-risk ≔ ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 = 𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐵𝐵0𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 = �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)
𝑒𝑒𝑒𝑒,𝑃𝑃𝑃𝑃 − 𝐵𝐵𝐵𝐵0

𝑒𝑒𝑒𝑒,𝑃𝑃𝑃𝑃�
+ �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒,𝐶𝐶𝐶𝐶 − 𝐵𝐵𝐵𝐵0
𝑒𝑒𝑒𝑒,𝐶𝐶𝐶𝐶� + �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)

𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶 − 𝐵𝐵𝐵𝐵0
𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶�

+ �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)
𝑒𝑒𝑒𝑒,𝐹𝐹𝐹𝐹 − 𝐵𝐵𝐵𝐵0

𝑒𝑒𝑒𝑒,𝐹𝐹𝐹𝐹� + �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)
𝑛𝑛𝑛𝑛𝑛𝑛,𝐹𝐹𝐹𝐹 − 𝐵𝐵𝐵𝐵0

𝑛𝑛𝑛𝑛𝑛𝑛,𝐹𝐹𝐹𝐹�,  

with 𝜈𝜈0,1 ≔ �1 + 𝑟𝑟0,1�
−1. From this, we define 

• 𝑍𝑍reserve-risk ≔ �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)
𝑒𝑒𝑒𝑒,𝑃𝑃𝑃𝑃 − 𝐵𝐵𝐵𝐵0

𝑒𝑒𝑒𝑒,𝑃𝑃𝑃𝑃� , the reserve risk (also named PY risk); and 

• 𝑍𝑍premium-risk ≔ 𝑍𝑍CY-risk + 𝑍𝑍URR-risk, the premium risk, where 
• 𝑍𝑍CY-risk ≔ �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒,𝐶𝐶𝐶𝐶 − 𝐵𝐵𝐵𝐵0
𝑒𝑒𝑒𝑒,𝐶𝐶𝐶𝐶� + �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)

𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶 − 𝐵𝐵𝐵𝐵0
𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶�  defines the CY risk, 

and 
• 𝑍𝑍URR-risk ≔ �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒 ,𝐹𝐹𝐹𝐹 − 𝐵𝐵𝐵𝐵0
𝑒𝑒𝑒𝑒,𝐹𝐹𝐹𝐹� +  �𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1,(>0)

𝑛𝑛𝑛𝑛𝑛𝑛 ,𝐹𝐹𝐹𝐹 − 𝐵𝐵𝐵𝐵0
𝑛𝑛𝑛𝑛𝑛𝑛,𝐹𝐹𝐹𝐹� defines the URR risk. 

The URR risk corresponds to change of valuation between 𝑡𝑡 = 0 and 𝑡𝑡 = 1 of the unexpired risk reserve 
(URR) in the SST balance sheet at 𝑡𝑡 = 1.  

Note that all the differences 𝑍𝑍∗ defined above are centred (i.e. expected value zero). Distributions for 
these risk components are provided in Sections 5 to 8. 

4.6 Simplifications for the insurance risk in the captive model 

4.6.1 Underwriting year 

The underwriting year is determined by the incepting date, i.e. the date of the beginning of the coverage 
(see art. 3 para. 5 ISO-FINMA). 

4.6.2 Nature of the cash flows 

At time 𝑡𝑡 = 0, only claims payments (possibly including allocated costs) are considered stochastic.  Pre-
miums and (unallocated) costs are assumed to be deterministic. Thus, the insurance risk depends only 
on claims payment cash flows, often referred to as losses. The terminology used includes:  

• Gross loss: losses ceded to captive gross of ceded retrocession; 
• Net loss: losses ceded to captive net of ceded retrocession; 
• Outstanding losses: includes all outstanding loss payments, regardless of whether they are re-

ported or not ("ultimate view"). Includes in particular case reserves, ACR (additional case reserves), 
IBNyR (incurred but not yet reported), IBNER (incurred but not enough reported) and the corre-
sponding claims adjustment expenses (ULAE and ALAE);   

• Ultimate losses (at time 𝒕𝒕) : sum of cumulated paid at time 𝑡𝑡 and outstanding losses;  
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• Best estimate of ultimate losses (at time 𝒕𝒕) : sum of cumulated paid at time 𝑡𝑡 and best 
estimate of outstanding losses, conditional on the available information at time 𝑡𝑡; 

• Final ultimate losses (at time 𝒕𝒕) : cumulated paid losses at time 𝑡𝑡 when the best esti-
mate of outstanding losses conditional on the available information at time 𝑡𝑡 equals 0, i.e. 
settled losses. 

4.6.3 Currencies 

The standard currencies of the captive model are CHF, EUR, USD, GBP and JPY. Exchange rates and 
risk-free interest rates at 𝑡𝑡 = 0  are prescribed by FINMA for these currencies.  

For other currencies, the mapping to the standard currencies has to be consistent with the mapping 
used in the SST standard model for market risk. 

If the captive needs to use its own currency, it has to apply for an adjustment, subject to approval ac-
cording to Art. 9 para. 3 let. a ISO-FINMA. 

The SST currency is defined in Art. 4 ISO-FINMA. 

4.6.4 Materiality 

The concept of materiality is used as defined in Art. 42 al. 2 ISO (Wesentlichkeit / Caractère signifi-
catif). 

5 Reserve risk model 

The captive model assumes that the reserve risk component as introduced in Section 4.5 can be further 
decomposed into a sum of random variables:  

𝑍𝑍reserve-risk = −𝑋𝑋𝑃𝑃𝑃𝑃 − 𝜖𝜖𝑃𝑃𝑃𝑃 

This section works with loss variables, where a loss is represented by a positive value, meaning that 
𝑋𝑋𝑃𝑃𝑃𝑃  is positive whereas  𝑍𝑍reserve-risk is negative as in Section 4.3. 𝑋𝑋𝑃𝑃𝑃𝑃 represents a loss resulting from the 
lognormal distribution of the reserve risk model below and 𝜖𝜖𝑃𝑃𝑃𝑃 represents the part of the reserve risk 
that is not or not sufficiently modelled by the reserve risk model. 𝜖𝜖𝑃𝑃𝑃𝑃 can be partially modelled by individ-
ual events, see Section 7.  𝑋𝑋𝑃𝑃𝑃𝑃 results from net cash flows after retrocession recoverables, if applicable. 

The aggregation of the reserve risk into non-life insurance risk, including the dependency assumptions 
and the non-modelled remaining part, is explained in Section 8.   

Writing 𝑋𝑋𝑃𝑃𝑃𝑃 = 𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1(𝑌𝑌𝑃𝑃𝑃𝑃) − 𝐵𝐵𝐵𝐵0(𝑌𝑌𝑃𝑃𝑃𝑃) with 𝑌𝑌𝑃𝑃𝑃𝑃 ≡ 𝑌𝑌(>0)
𝑃𝑃𝑃𝑃  denoting outstanding losses at time 𝑡𝑡 = 0  for 

the business incepted in previous years and earned until 𝑡𝑡 = 0, and the discount factor 𝜈𝜈0,1 =
�1 + 𝑟𝑟0,1�

−1, the captive model assumes that 𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1(𝑌𝑌𝑃𝑃𝑃𝑃)  follows a log-normal distribution (see Sec-
tion 12.2 in Appendix for properties of the log-normal distribution). 
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With the simplifying assumption 𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1(𝑌𝑌𝑃𝑃𝑃𝑃) = 𝑑𝑑𝑃𝑃𝑃𝑃 ∙ 𝐵𝐵𝐵𝐵1
(𝑁𝑁)(𝑌𝑌𝑃𝑃𝑃𝑃), where 𝑑𝑑𝑃𝑃𝑃𝑃  is a deterministic discount 

factor, it follows that the distribution of 𝜈𝜈0,1 ∙ 𝐵𝐵𝐵𝐵1(𝑌𝑌𝑃𝑃𝑃𝑃)  is specified by 𝑑𝑑𝑃𝑃𝑃𝑃, the mean 𝜇𝜇 and the coefficient 
of variation 𝐶𝐶𝐶𝐶 of the undiscounted best estimate 𝐵𝐵𝐵𝐵1

(𝑁𝑁)(𝑌𝑌𝑃𝑃𝑃𝑃). 

The captive defines an appropriate set of segments regarding its earned business, the previous years' 
parameter segments PY-SEG, providing the decomposition 𝑌𝑌𝑃𝑃𝑃𝑃 = ∑ 𝑌𝑌𝑚𝑚𝑃𝑃𝑃𝑃𝑚𝑚∈PY-SEG . Here the 𝑌𝑌𝑚𝑚

𝑃𝑃𝑃𝑃 are ex-
pressed in SST currency using the exchange rates at time 𝑡𝑡 = 0.  We denote the mean and the coeffi-
cient of variation of 𝐵𝐵𝐵𝐵1

(𝑁𝑁)(𝑌𝑌𝑚𝑚𝑃𝑃𝑃𝑃) by 𝜇𝜇𝑚𝑚 and 𝐶𝐶𝑉𝑉𝑚𝑚, respectively, and the components of the related correla-
tion matrix by Γ𝑖𝑖𝑖𝑖. It suffices to provide estimates to 𝜇𝜇𝑚𝑚, 𝐶𝐶𝑉𝑉𝑚𝑚 and Γ𝑖𝑖𝑖𝑖 to obtain 𝜇𝜇 and 𝐶𝐶𝐶𝐶 by moment ag-
gregation, see Section 12.1 in Appendix. 

𝜇𝜇𝑚𝑚 is equal to 𝐵𝐵𝐵𝐵0
(𝑁𝑁)(𝑌𝑌𝑚𝑚𝑃𝑃𝑃𝑃), i.e. the net reserves for earned business at 𝑡𝑡 = 0 related to parameter seg-

ment 𝑚𝑚.  However, no reserve risk needs to be allocated for claims that are fully reserved in the SST 
balance sheet up to the full contract limits with no further deterioration possible; these reserves can be 
excluded from 𝐵𝐵𝐵𝐵0

(𝑁𝑁)(𝑌𝑌𝑚𝑚𝑃𝑃𝑃𝑃) for the reserve risk.  

The correlation between parameter segments is set to 0.5, i.e. Γ𝑖𝑖𝑖𝑖 = 0.5 for 𝑖𝑖 ≠ 𝑗𝑗 and Γ𝑖𝑖𝑖𝑖 = 1 else. 

The default value for the coefficient of variation 𝐶𝐶𝑉𝑉𝑚𝑚 is set to 15% for each parameter segment. Alterna-
tively, a company can or might even have to use its own CVs if, when using the standard CVs, the capi-
tal requirement is not sufficient in relation to the risk situation. In this case, own CVs have to be derived 
and applied to each and every parameter segment. The choice of the individual parameters shall be jus-
tified. Own CVs may be based on gross rather than net data for simplification. 

𝑑𝑑𝑚𝑚𝑃𝑃𝑃𝑃, the discount factor for the parameter segment 𝑚𝑚, is derived from a payment pattern that needs to 
be provided by the captive. 𝑑𝑑𝑃𝑃𝑃𝑃 , the discount factor over all segments, is a weighted mean over all 𝑑𝑑𝑚𝑚𝑃𝑃𝑃𝑃, 
see Section 12.4 in the Appendix for formulas.  

The reserve risk module in the captive model uses the value of the net reserves. It does not rely on ex-
plicit ground-up simulations and/or the explicit modelling of reinsurance conditions. If the risk situation 
requires a different modelling approach, the captive must apply for the approval of an adjustment to the 
standard model according to Art. 9 para. 3 let. a ISO-FINMA. 

6 Premium risk model 

6.1 Introduction 

The premium risk model is a model for the current year risk component of the decomposition introduced 
in Section 4.5. Analogous to the reserve risk, the captive model assumes a decomposition 𝑍𝑍CY-risk =
−𝑋𝑋𝐶𝐶𝐶𝐶 − 𝜖𝜖𝐶𝐶𝐶𝐶 and 𝑍𝑍URR-risk = −𝜖𝜖𝑈𝑈𝑈𝑈𝑈𝑈, where 𝑋𝑋𝐶𝐶𝐶𝐶  represents the modelled loss from the CY risk distribution 
determined below, 𝜖𝜖𝐶𝐶𝐶𝐶 represents the part of the current year risk that is not or not sufficiently modelled 
by 𝑋𝑋𝐶𝐶𝐶𝐶, and 𝜖𝜖𝑈𝑈𝑈𝑈𝑈𝑈 reflects that no specific model is defined for the URR risk.  
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The loss in 𝑋𝑋𝐶𝐶𝐶𝐶 is after retrocession recoverables, if applicable. Alternatively gross instead of net model-
ling (of ceded retrocession) is permitted if it is conservative. In this case, reinsurance conditions are ap-
plied only to assumed reinsurance contracts. 

The captive defines an appropriate set of segments regarding its unearned and new business, the cur-
rent year parameter segments CY-SEG, providing the decomposition 𝑋𝑋𝐶𝐶𝐶𝐶 = ∑ 𝑋𝑋𝑚𝑚𝐶𝐶𝐶𝐶𝑚𝑚∈CY-SEG . Here the 𝑋𝑋𝑚𝑚

𝐶𝐶𝐶𝐶 
are expressed in SST currency using the exchange rates at time 𝑡𝑡 = 0. The CY parameter segments 
may differ from the PY parameter segments if necessary.  

The captive model assumes independence between CY parameter segments.  

We write 𝑋𝑋𝑚𝑚𝐶𝐶𝐶𝐶 = 𝜈𝜈0,1 ⋅ 𝐵𝐵𝐵𝐵1�𝑌𝑌�𝑚𝑚𝐶𝐶𝐶𝐶  � − 𝐵𝐵𝐵𝐵0�𝑌𝑌�𝑚𝑚𝐶𝐶𝐶𝐶� with 𝑌𝑌�𝑚𝑚𝐶𝐶𝐶𝐶 ≡ 𝑌𝑌�(>0),𝑚𝑚
𝐶𝐶𝐶𝐶  denoting outgoing cash flows (as positive 

values) outstanding at time 𝑡𝑡 = 0 for business earned between 𝑡𝑡 = 0 and 𝑡𝑡 = 1 (current accident year 
CY made of unearned existing business and new business), in the parameter segment 𝑚𝑚.  

For the CY risk, the captive model assumes the ultimate loss as proxy for the best estimate at time 𝑡𝑡 =
1 , that is 𝑋𝑋𝑚𝑚𝐶𝐶𝐶𝐶 ≈ 𝑑𝑑𝑚𝑚𝐶𝐶𝐶𝐶 ∙ �𝑌𝑌�𝑚𝑚𝐶𝐶𝐶𝐶 − 𝐵𝐵𝐵𝐵0

(𝑁𝑁)�𝑌𝑌�𝑚𝑚𝐶𝐶𝐶𝐶��, where 𝑑𝑑𝑚𝑚𝐶𝐶𝐶𝐶 is a deterministic discount factor for the parameter 
segment 𝑚𝑚 derived from a payment pattern that needs to be provided by the captive, see Section 12.4 
in the Appendix for formulas.  

Two approaches are available for modelling CY risk:  

• Ground-up modelling: the distribution of 𝑌𝑌�𝑚𝑚𝐶𝐶𝐶𝐶 is derived from ground-up claims data of the parent 
company  (see Section 6.2); or 

• Maximal possible loss (MPL) modelling: a simplified conservative alternative (see Section 6.3). 

6.2 Ground-up modelling 

In this approach, CY claims are modelled from the ground-up claims using a transformation function that 
maps them to captive claims. This transformation incorporates conditions across multiple parameter 
segments where necessary. Ground-up claims are modeled using frequency-severity approaches per 
CY parameter segment 𝑚𝑚, followed by a transformation that reflects the assumed reinsurance and 
ceded retrocession structures. The resulting distribution represents captive claims. The following applies 
per parameter segment, with the index 𝑚𝑚 omitted for clarity. 

6.2.1 Ground-up claims model 

The ground-up claims consist of attritional claims or large claims, both being modelled by a frequency-
severity approach: 

• attritional claims are assumed to have a Poisson-distributed frequency 𝑁𝑁𝑎𝑎 and a Gamma-distributed 
undiscounted severity 𝑌𝑌𝑎𝑎; 

• large claims are assumed to have a Poisson-distributed frequency 𝑁𝑁𝑙𝑙 and a Pareto-distributed un-
discounted severity 𝑌𝑌𝑙𝑙; 

• all random variables 𝑁𝑁𝑎𝑎, 𝑌𝑌1𝑎𝑎 ,𝑌𝑌2𝑎𝑎 , …, 𝑁𝑁𝑙𝑙, 𝑌𝑌1𝑙𝑙 ,𝑌𝑌2𝑙𝑙 , … are assumed to be independent. 
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Thus the corresponding ground-up parameters have to be estimated by the captive: 

• the frequency of attritional claims 𝐸𝐸(𝑁𝑁𝑎𝑎) can be estimated by the average number of historical attri-
tional losses. The same approach applies mutatis mutandis to the frequency of large claims 𝐸𝐸(𝑁𝑁𝑙𝑙). 
Any expected changes in the frequency due to expected developments such as exposure changes, 
legislative changes, or behavioural changes need to be taken into account;  

• the expected severity of attritional claims 𝐸𝐸(𝑌𝑌𝑖𝑖𝑎𝑎) can be estimated from the average amount of his-
torical attritional claims. The corresponding standard deviation 𝑠𝑠𝑠𝑠(𝑌𝑌𝑖𝑖𝑎𝑎) can be obtained in a similar 
way; 

• the large loss threshold 𝑥𝑥0 and Pareto shape 𝛼𝛼 can be determined based on available data and us-
ing actuarial expert judgement. 

It might be the case that historical attritional claims (paid and incurred) and the number of attritional 
claims are only available on an annual aggregate basis. This means that only the historical realisations 
of the random variables 𝑌𝑌𝑎𝑎 = ∑ 𝑌𝑌𝑖𝑖𝑎𝑎𝑁𝑁𝑎𝑎

𝑖𝑖=1  and 𝑁𝑁𝑎𝑎 are available. In that case the following procedure can be 
applied: 

• The expected number of claims 𝐸𝐸(𝑁𝑁𝑎𝑎) together with the mean 𝐸𝐸(𝑌𝑌𝑎𝑎) and standard deviation 𝑠𝑠𝑠𝑠(𝑌𝑌𝑎𝑎) 
of the aggregate claim amount can be estimated. 

• The mean 𝐸𝐸(𝑌𝑌𝑖𝑖𝑎𝑎) and the standard deviation 𝑠𝑠𝑠𝑠(𝑌𝑌𝑖𝑖𝑎𝑎) of a single loss are derived by using the follow-
ing formulas: 𝐸𝐸(𝑌𝑌𝑎𝑎) = 𝐸𝐸(𝑁𝑁𝑎𝑎) ⋅ 𝐸𝐸(𝑌𝑌𝑖𝑖𝑎𝑎) and 𝑉𝑉𝑉𝑉𝑉𝑉(𝑌𝑌𝑎𝑎) = 𝐸𝐸(𝑁𝑁𝑎𝑎) ⋅ 𝑉𝑉𝑉𝑉𝑉𝑉(𝑌𝑌𝑖𝑖𝑎𝑎) + 𝐸𝐸(𝑌𝑌𝑖𝑖𝑎𝑎)2 ⋅ 𝑉𝑉𝑉𝑉𝑉𝑉(𝑁𝑁𝑎𝑎). 

Historical data used for the estimation of parameters have to be adjusted to ensure comparability over 
time. For instance, incurred losses should be adjusted according to the corresponding inflation. When 
historical data are insufficient to obtain reliable estimates, the captive explains how the estimate was 
derived and justifies it. 

The frequency distribution is assumed to be Poisson for 𝑁𝑁 = 𝑁𝑁𝑎𝑎 or 𝑁𝑁 = 𝑁𝑁𝑙𝑙; in particular 𝑉𝑉𝑉𝑉𝑉𝑉(𝑁𝑁) =
𝐸𝐸(𝑁𝑁).  In case of over-dispersion (i.e.  𝑉𝑉𝑉𝑉𝑉𝑉(𝑁𝑁) > 𝐸𝐸(𝑁𝑁), which may occur if the number of losses is 
large), the frequency can be modelled by a negative binomial distribution instead of a Poisson distribu-
tion, or must be if the impact on solvency is material. When applying a negative binomial distribution, 
the variance 𝑉𝑉𝑉𝑉𝑉𝑉(𝑁𝑁) must also be estimated. 

If the expected frequency of attritional claims is high and might lead to a long simulation run-time, the 
frequency-severity model can be replaced by an aggregated claims distribution using the following prop-
erty: 

• The sum of 𝑁𝑁 independent identically distributed Gamma random variables is Gamma distributed. 
The mean and the standard deviation of the aggregate claim distribution can be derived from the 
expected frequency 𝑓𝑓, the mean 𝑚𝑚  and the standard deviation 𝑠𝑠 of the single claims. They are 
given by 𝑓𝑓 ∙ 𝑚𝑚 and �𝑓𝑓 ∙ 𝑠𝑠, respectively. 

In the captive model, the frequency-severity model can be replaced by assuming an expected frequency 
of 1 and using a severity distribution based on the expectation and standard deviation of the aggregate 
claims, as described above. Note, however, that applying ground-up claim transformations – defined on 
single claims – to aggregate claims yields incorrect results. This simplification is acceptable only if the 
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impact on solvency is low. By default, this replacement is applied when the estimated expected fre-
quency in the input is greater than 10, see Section 11.1.7. Not replacing values in the frequency-sever-
ity model remains a valid alternative within the captive model.  

The model above is used with simulations. One simulation year for the underlying parameter segment 
𝑚𝑚 and regarding ground-up claims is depicted as follows. Here,  𝑟𝑟.𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 denotes a random draw 
from the underlying 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷. For the parametrisation of the Gamma distribution, see Section 12.3 
in Appendix.  

Attritional ground-up claims 

𝐸𝐸(𝑁𝑁𝑎𝑎)   →    𝜆𝜆 = 𝐸𝐸(𝑁𝑁𝑎𝑎)   →    𝑟𝑟.𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝜆𝜆)   →   𝑛𝑛𝑎𝑎 

𝐸𝐸(𝑌𝑌𝑎𝑎),  𝜎𝜎(𝑌𝑌𝑎𝑎)  → 𝑘𝑘 = [𝐸𝐸(𝑌𝑌𝑎𝑎)]2

[𝑠𝑠𝑠𝑠(𝑌𝑌𝑎𝑎)]2
,   𝜃𝜃 = [𝑠𝑠𝑠𝑠(𝑌𝑌𝑎𝑎)]2

𝐸𝐸(𝑌𝑌𝑎𝑎)
 → 𝑟𝑟.𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺(𝑘𝑘,𝜃𝜃)    [ 𝑛𝑛𝑎𝑎  independent draws]  →   𝑦𝑦1𝑎𝑎, … , 𝑦𝑦𝑛𝑛𝑎𝑎

𝑎𝑎  

or if 𝐸𝐸(𝑁𝑁𝑎𝑎) > 10: 

𝐸𝐸(𝑌𝑌𝑎𝑎),  𝜎𝜎(𝑌𝑌𝑎𝑎)   →   𝑘𝑘 = 𝐸𝐸(𝑁𝑁𝑎𝑎) ∙ [𝐸𝐸(𝑌𝑌𝑎𝑎)]2

[𝑠𝑠𝑠𝑠(𝑌𝑌𝑎𝑎)]2
,   𝜃𝜃 = [𝑠𝑠𝑠𝑠(𝑌𝑌𝑎𝑎)]2

𝐸𝐸(𝑌𝑌𝑎𝑎)
  →   𝑟𝑟.𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺(𝑘𝑘,𝜃𝜃)  →   𝑦𝑦1𝑎𝑎 = 𝑦𝑦𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  

 

 

Large ground-up claims 

𝐸𝐸(𝑁𝑁𝑙𝑙)   →    𝜆𝜆 =  𝐸𝐸(𝑁𝑁𝑙𝑙)   →    𝑟𝑟.𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝜆𝜆)   →   𝑛𝑛𝑙𝑙 

𝑥𝑥0, 𝛼𝛼  →    𝑟𝑟.𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑥𝑥0(𝛼𝛼)    [𝑛𝑛𝑙𝑙  independent draws]  →   𝑦𝑦1𝑙𝑙 , … ,𝑦𝑦𝑛𝑛𝑙𝑙
𝑙𝑙  

 

 

6.2.2 Transformation into captive claims 

The undiscounted net claims 𝑌𝑌�𝐶𝐶𝐶𝐶 of the reinsurance captive are obtained by applying the assumed rein-
surance and ceded retrocession structures to the ground-up claims. These structures can be modelled 
by a transformation 𝑓𝑓:ℝℕ → ℝ with 

𝑌𝑌�𝐶𝐶𝐶𝐶 = 𝑓𝑓(𝑁𝑁𝑎𝑎,𝑌𝑌1𝑎𝑎 ,𝑌𝑌2𝑎𝑎 , … ,𝑁𝑁𝑙𝑙,𝑌𝑌1𝑙𝑙 ,𝑌𝑌2𝑙𝑙 , … ). 

The following non-exhaustive list of basic operations allows the definition of such a transformation func-
tion: 
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Name of the transformation Parameters, symbols Definition 

Excess of loss 𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋(𝑑𝑑, 𝑙𝑙):ℝ → ℝ   𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋(𝑑𝑑, 𝑙𝑙)(𝑥𝑥) = min (max(𝑥𝑥 − 𝑑𝑑, 0) , 𝑙𝑙) 

Excess of loss to 𝑛𝑛 segments* with 
the same conditions 

𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋,𝑛𝑛(𝑑𝑑, 𝑙𝑙):ℝ𝑛𝑛 → ℝ𝑛𝑛  𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋,𝑛𝑛(𝑑𝑑, 𝑙𝑙)(𝑥𝑥) =
�𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋(𝑑𝑑, 𝑙𝑙)(𝑥𝑥1), … , 𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋(𝑑𝑑, 𝑙𝑙)(𝑥𝑥𝑛𝑛)�  

Excess of loss to 𝑛𝑛 segments* with 
distinct conditions 

𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋,𝑛𝑛�𝑑𝑑, 𝑙𝑙�:ℝ𝑛𝑛 → ℝ𝑛𝑛  𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋,𝑛𝑛�𝑑𝑑, 𝑙𝑙�(𝑥𝑥) =
�𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋(𝑑𝑑1, 𝑙𝑙1)(𝑥𝑥1), … , 𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋(𝑑𝑑𝑛𝑛, 𝑙𝑙𝑛𝑛)(𝑥𝑥𝑛𝑛)�  

Trivial embedding                           𝜋𝜋1: ℝ𝑛𝑛1 → ℝ𝑛𝑛1 × ℝ𝑛𝑛2  and 
𝜋𝜋2: ℝ𝑛𝑛2 → ℝ𝑛𝑛1 × ℝ𝑛𝑛2   

𝜋𝜋1(𝑥𝑥) = (𝑥𝑥, 0),   𝜋𝜋2(𝑦𝑦) = (0, 𝑦𝑦) 

(𝜋𝜋1,𝜋𝜋2)(𝑥𝑥,𝑦𝑦) = 𝜋𝜋1(𝑥𝑥) + 𝜋𝜋2(𝑦𝑦) 

Trivial aggregate from segments* 𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠:ℝ𝑛𝑛 → ℝ   𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠(𝑥𝑥) = 𝑥𝑥1 + ⋯+ 𝑥𝑥𝑛𝑛  

Quota share 𝑓𝑓𝑄𝑄𝑄𝑄(𝜌𝜌):ℝ → ℝ   𝑓𝑓𝑄𝑄𝑄𝑄(𝜌𝜌)(𝑥𝑥) = 𝜌𝜌 ∙ 𝑥𝑥  

* The word "segment" is used generically here, e.g. a segment of an aggregate claim is a single claim. 

 

The captive model proposes a default transformation defined as follows. 

For the underlying parameter segment 𝑚𝑚, five inputs can be provided by the captive, derived from its 
assumed reinsurance and ceded retrocession conditions: 

• Annual aggregate limit 𝐴𝐴𝐴𝐴𝐴𝐴 ∈ (0,∞]; 

• Each and every loss limit 𝐸𝐸𝐸𝐸𝐸𝐸 ∈ (0,∞]; 
• Annual aggregate deductible 𝐴𝐴𝐴𝐴𝐴𝐴 ∈ [0,∞); 

• Each and every loss deductible 𝐸𝐸𝐸𝐸𝐸𝐸 ∈ [0,∞); 

• Quota share 𝜌𝜌 ∈ (0,1]. 

By default, 𝐴𝐴𝐴𝐴𝐴𝐴 = ∞, 𝐸𝐸𝐸𝐸𝐸𝐸 = ∞, 𝐴𝐴𝐴𝐴𝐴𝐴 = 0, 𝐸𝐸𝐸𝐸𝐸𝐸 = 0  and 𝜌𝜌 = 1 when the corresponding input is not pro-
vided. The default transformation into the captive claim 𝑦𝑦� = 𝑦𝑦�𝑚𝑚 of the underlying parameter segment 𝑚𝑚 
and the default aggregation of the parameter segments are defined by 
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Default transformation into captive claim 

Default transformation into captive claim 𝑦𝑦� = 𝑦𝑦�𝑚𝑚 of the underlying parameter segment 𝑚𝑚 

𝑦𝑦1𝑎𝑎 , … 𝑦𝑦𝑛𝑛𝑎𝑎
𝑎𝑎  → 𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋,𝑛𝑛𝑎𝑎(𝐸𝐸𝐸𝐸𝐸𝐸,𝐸𝐸𝐸𝐸𝐸𝐸)  →  𝜋𝜋𝑎𝑎 

𝑦𝑦1𝑙𝑙 , … 𝑦𝑦𝑛𝑛𝑙𝑙
𝑙𝑙   → 𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋,𝑛𝑛𝑙𝑙(𝐸𝐸𝐸𝐸𝐸𝐸,𝐸𝐸𝐸𝐸𝐸𝐸)  →  𝜋𝜋𝑙𝑙 

(𝜋𝜋𝑎𝑎 ,𝜋𝜋𝑙𝑙)   →   𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠   →   𝑓𝑓𝑋𝑋𝑋𝑋𝑋𝑋(𝐴𝐴𝐴𝐴𝐴𝐴,𝐴𝐴𝐴𝐴𝐴𝐴)  →  𝑓𝑓𝑄𝑄𝑄𝑄(𝜌𝜌)  →  𝑦𝑦� 

Default transformation from CY parameter segments claims 𝑦𝑦�𝑚𝑚  into the captive CY aggregate claim 𝑦𝑦�𝐶𝐶𝐶𝐶 

𝑦𝑦�𝑚𝑚 , 𝑚𝑚 ∈ CY-SEG    [𝑚𝑚 independent segments]  →   𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠   →   𝑦𝑦�𝐶𝐶𝐶𝐶 

Please note that this default transformation may not be applicable in all cases. In particular, the follow-
ing limitations apply: 

• Reinsurance conditions across several LoBs cannot be calculated. 
• The effect of reinstatement premiums is neglected (in case these are considerable, they should in-

crease the net loss). 

• The effect of sliding scale commissions and profit commissions are neglected. 
• The default transformation assumes that the reinsurance contracts are applied in the order given 

above.  
• Applying both assumed reinsurance conditions and ceded retrocession conditions may not be pos-

sible. 
• EEL and EED conditions cannot be meaningfully applied for aggregate modelling of parameter seg-

ments with an expected frequency greater than 10, see also "Ground-up model" above. 
• The default transformation concerns plain, traditional reinsurance structures without loss-sensitive 

features. Loss-dependent conditions in reinsurance structures, like paid reinstatements, swing 
rates, sliding scale commissions, loss corridors, or multi-year-structures with term limit caps need 
also to be taken into account.  

Companies may use the default transformation to determine the premium risk only if they have ensured 
that none of the simplifications above or similar lead to a material underestimation of risk.  

Within the captive model, a company-defined transformation from ground-up claims (as modelled 
above) to the net captive claim (after retrocession) is permitted. In such cases, the captive must de-
scribe the selected transformation.  

If there are dependencies between CY parameters segments such that the independence assumption 
between CY parameters segments leads to a material underestimation of solvency, the captive has to 
apply for an adjustment subject to approval according to Art. 9 para. 3 let. a ISO-FINMA, unless these 
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dependencies are sufficiently modelled by Maximal possible loss modelling (see below) or by an appro-
priate IE3 event (see Section 7). 

The ground-up modelling has provided a distribution of the aggregate captive claim over all segments  
𝑌𝑌�𝐶𝐶𝐶𝐶, allowing to obtain that of 

𝑋𝑋𝐶𝐶𝐶𝐶 ≈ 𝑑𝑑𝐶𝐶𝐶𝐶 ∙ �𝑌𝑌�𝐶𝐶𝐶𝐶 −  𝐵𝐵𝐵𝐵0
(𝑁𝑁)�𝑌𝑌�𝐶𝐶𝐶𝐶��, 

where the discount factor 𝑑𝑑𝐶𝐶𝐶𝐶 is computed from payment patterns provided by the captive. For formulas, 
see Section 12.4 in the Appendix.  

6.3 Maximal possible loss modelling 

The captive may choose to apply the following conservative approach for selected CY parameter seg-
ments instead of ground-up modelling.  

For a given parameter segment 𝑚𝑚, with a maximal possible net loss to the captive 𝑀𝑀𝑀𝑀𝐿𝐿𝑚𝑚 and expected 
net loss 𝐸𝐸𝐿𝐿𝑚𝑚, it is assumed that the loss amount 𝑀𝑀𝑀𝑀𝐿𝐿𝑚𝑚 is almost surely an upper bound to 𝑌𝑌�𝑚𝑚𝐶𝐶𝐶𝐶. As a 
simplification, no discounting effect is taken into account.  

The random variable 𝑋𝑋𝑚𝑚𝐶𝐶𝐶𝐶 in focus is then replaced by a deterministic upper bound: 

𝑋𝑋𝑚𝑚𝐶𝐶𝐶𝐶 ≈ 𝑀𝑀𝑀𝑀𝐿𝐿𝑚𝑚 − 𝐸𝐸𝐿𝐿𝑚𝑚. 

The captive provides values for 𝑀𝑀𝑀𝑀𝐿𝐿𝑚𝑚 and 𝐸𝐸𝐿𝐿𝑚𝑚 with explanations. It is permissible to model some seg-
ments using the MPL approach and other using the ground-up approach.  

6.4 URR risk 

In principle, the standard model assumes that URR risk is negligible. Nonetheless if URR risk is deemed 
material, the following approaches may be followed within the CY risk model (chose one by CY parame-
ter segment modelled by the ground-up approach): 

• Artificially increase the frequency of a parameter segment; 
• Duplicate the parameter segment into separate CY and URR segments;  
• Split the segment by underwriting year (e.g. 1 January CY to 30 June CY, and 1 July CY 

to 30 June CY+1).  

If these approaches are insufficient, the captive needs to apply for approval of an adjustment to the 
standard model according to Art. 9 para. 3 let. a ISO-FINMA. 

 



 
  

 
 
 

 20/39 
 

 
 

7 Individual events risk (IE3) 

Each captive is exposed to specific risks arising from the economic activities of the group that owns it. 
These risks are often not adequately covered by historical data or by the methods of the standard model 
for insurance risk described above for 𝑋𝑋𝑃𝑃𝑃𝑃 and  𝑋𝑋𝐶𝐶𝐶𝐶 in Sections 5 and 6. In this Section we introduce an 
additional random variable 𝑋𝑋𝐼𝐼𝐼𝐼3 as follows.  

To address this, the captive company has to define one to three scenarios reflecting its own exposure 
and evaluate these by their occurrence probability and impact related to insurance risk. These scenarios 
will be aggregated WITHIN the insurance risk (see Section 8) and form part of the captive model under 
the name individual events (IE3; "3" is to differentiate them from the IE1 and IE2 scenarios used in Stan-
dRe).  

IE3 scenarios can be defined as a classical event (e.g. an industrial accident), but may also be under-
stood in a broader sense, e.g. that a limit is reached (whatever is the underlying event) or that a court 
decision has an impact on the company insurance business. IE3 scenarios typically cover events with 
low occurrence probability and severe impact but may also cover events with larger occurrence proba-
bility. The key criterion is that IE3 risk covers insurance risk that is not (enough) captured by the pre-
mium risk model or the reserve risk model, e.g. events not yet observed in the data which used for the 
calibration of the model parameters.   

The overarching scenarios of the SST (as described in the Technische Beschreibung Szenarien / De-
scription technique scénarios) remain outside the scope of the captive model. Their aggregation, re-
spectively non aggregation, into target capital is explained there, most notably concerning concentra-
tions. An IE3 scenario modelled within the insurance risk should not be aggregated again as a scenario 
to the overall one-year risk. 

The distribution of three IE3 scenarios 𝑆𝑆1,  𝑆𝑆2 and 𝑆𝑆3 is discrete and specified by the probabilities and im-
pacts of the seven combinations. For each scenario, the captive must provide the occurrence probabili-
ties 𝑝𝑝1,  𝑝𝑝2 and 𝑝𝑝3 as well as the impacts when no other scenario occurs 𝑐̌𝑐1, 𝑐̌𝑐2 and 𝑐̌𝑐3 (losses expressed 
as positive values). Default formulas given below assume independent scenarios and no special rein-
surance conditions, but the captive may provide alternative inputs. In particular, if the probabilities 𝑝𝑝1,  𝑝𝑝2 
and 𝑝𝑝3 are sufficiently small, it may be assumed that at most one scenario occurs, by setting 𝑤𝑤1 = 𝑝𝑝1, 
𝑤𝑤2 = 𝑝𝑝2, 𝑤𝑤3 = 𝑝𝑝3 and all combined 𝑤𝑤𝑖𝑖,𝑗𝑗 to nil. 

Name of the IE3 sce-
nario combination 

IE3 scenario      
combination 

occurrence probability of the 
combination 

impact of the           
combination 

𝑆𝑆1 only 𝑆𝑆1 \ (𝑆𝑆2  ∪  𝑆𝑆3) 𝑤𝑤1 = 𝑝𝑝1 ∙ (1 − 𝑝𝑝2) ∙ (1 − 𝑝𝑝3) 𝑐̌𝑐1 = −𝑐𝑐1 

𝑆𝑆2 only 𝑆𝑆2 \ (𝑆𝑆1  ∪  𝑆𝑆3) 𝑤𝑤2 = (1 − 𝑝𝑝1) ∙ 𝑝𝑝2 ∙ (1 − 𝑝𝑝3) 𝑐̌𝑐2 = −𝑐𝑐2 

𝑆𝑆3 only 𝑆𝑆3 \ (𝑆𝑆1  ∪  𝑆𝑆2) 𝑤𝑤3 = (1 − 𝑝𝑝1) ∙ (1 − 𝑝𝑝2) ∙ 𝑝𝑝3 𝑐̌𝑐3 = −𝑐𝑐3 

𝑆𝑆1 and 𝑆𝑆2 only (𝑆𝑆1  ∩  𝑆𝑆2) \ 𝑆𝑆3 𝑤𝑤1,2 = 𝑝𝑝1 ∙ 𝑝𝑝2 ∙ (1 − 𝑝𝑝3) 𝑐̌𝑐1,2 = 𝑐̌𝑐1 + 𝑐̌𝑐2 
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𝑆𝑆1 and 𝑆𝑆3 only (𝑆𝑆1  ∩  𝑆𝑆3) \ 𝑆𝑆2 𝑤𝑤1,3 = 𝑝𝑝1 ∙ (1 − 𝑝𝑝2) ∙ 𝑝𝑝3 𝑐̌𝑐1,3 = 𝑐̌𝑐1 + 𝑐̌𝑐3 

𝑆𝑆2 and 𝑆𝑆3 only (𝑆𝑆2  ∩  𝑆𝑆3) \ 𝑆𝑆1 𝑤𝑤2,3 = (1 − 𝑝𝑝1) ∙ 𝑝𝑝2 ∙ 𝑝𝑝3 𝑐̌𝑐2,3 = 𝑐̌𝑐2 + 𝑐̌𝑐3 

𝑆𝑆1 and 𝑆𝑆2 and 𝑆𝑆3 𝑆𝑆1  ∩  𝑆𝑆2  ∩  𝑆𝑆3 𝑤𝑤1,2,3 = 𝑝𝑝1 ∙ 𝑝𝑝2 ∙ 𝑝𝑝3 𝑐̌𝑐1,2,3 = 𝑐̌𝑐1 + 𝑐̌𝑐2 + 𝑐̌𝑐3 

The IE3 scenarios are represented by a discrete random variable 𝑋𝑋𝐼𝐼𝐼𝐼3, with a distribution defined by 
eight values and probabilities: the seven above and 𝑐̌𝑐0 = 0, corresponding to the case that no IE3 
events occurs, with probability  𝑤𝑤0 = 1 − �𝑤𝑤1 + 𝑤𝑤2 + 𝑤𝑤3 + 𝑤𝑤1,2 + 𝑤𝑤1,3 + 𝑤𝑤2,3 + 𝑤𝑤1,2,3�. 

8 Aggregation into the non-life insurance risk 

From the previous sections we have the decomposition 

𝑍𝑍NL-insurance-risk = −𝑋𝑋𝑃𝑃𝑃𝑃 − 𝑋𝑋𝐶𝐶𝐶𝐶 − 𝜖𝜖𝑃𝑃𝑃𝑃 − 𝜖𝜖𝐶𝐶𝐶𝐶 − 𝜖𝜖𝑈𝑈𝑈𝑈𝑈𝑈, 

where 𝜖𝜖𝑃𝑃𝑃𝑃 , 𝜖𝜖𝐶𝐶𝐶𝐶 and 𝜖𝜖𝑈𝑈𝑈𝑈𝑈𝑈  represent the risks not modelled by the reserve risk model (see Section 5) or 
by the premium risk model (see Section 6), respectively. 

The individual events enhance the reserve risk model and premium risk model. This is done by as-
suming the relation: 

𝜖𝜖𝑃𝑃𝑃𝑃 + 𝜖𝜖𝐶𝐶𝐶𝐶 + 𝜖𝜖𝑈𝑈𝑈𝑈𝑈𝑈 = 𝑋𝑋𝐼𝐼𝐼𝐼3 + 𝜖𝜖NL-insurance-risk, 

i.e.  
𝑍𝑍NL-insurance-risk = −𝑋𝑋𝑃𝑃𝑃𝑃 − 𝑋𝑋𝐶𝐶𝐶𝐶 − 𝑋𝑋𝐼𝐼𝐼𝐼3 − 𝜖𝜖NL-insurance-risk, 

where 𝜖𝜖𝑁𝑁𝑁𝑁-i𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛-𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟  is a random variable for the remaining error term independent of 𝑋𝑋𝑃𝑃𝑃𝑃 + 𝑋𝑋𝐶𝐶𝐶𝐶 +
𝑋𝑋𝐼𝐼𝐼𝐼3  and which remains neglected in the model.  

In the special case where all CY parameter segments are modelled with the MPL approach (see Sec-
tion 6.3) for 𝑋𝑋𝐶𝐶𝐶𝐶, one can neglect 𝑋𝑋𝐼𝐼𝐼𝐼3 in the above relation if it can be justified that the risk of 𝑋𝑋𝐼𝐼𝐼𝐼3 is 
sufficiently covered.  

The previous sections provided a distribution to each of the random variables 𝑋𝑋𝑃𝑃𝑃𝑃,𝑋𝑋𝐶𝐶𝐶𝐶 and 𝑋𝑋𝐼𝐼𝐼𝐼3. For 
the required distribution of the sum  −𝑋𝑋𝑃𝑃𝑃𝑃 − 𝑋𝑋𝐶𝐶𝐶𝐶 − 𝑋𝑋𝐼𝐼𝐼𝐼3, the captive model assumes: 

• 𝑋𝑋𝑃𝑃𝑃𝑃 and 𝑋𝑋𝐶𝐶𝐶𝐶 are comonotone; 

• 𝑋𝑋𝐼𝐼𝐼𝐼3 is independent of 𝑋𝑋𝑃𝑃𝑃𝑃 + 𝑋𝑋𝐶𝐶𝐶𝐶.  

Writing 𝐹𝐹0 for the cumulative probability distribution of −𝑋𝑋𝑃𝑃𝑃𝑃 − 𝑋𝑋𝐶𝐶𝐶𝐶, the convolution with the discrete 
distribution of −𝑋𝑋𝐼𝐼𝐼𝐼3 yields the cumulative probability distribution 𝐹𝐹 of −𝑋𝑋𝑃𝑃𝑃𝑃 − 𝑋𝑋𝐶𝐶𝐶𝐶 − 𝑋𝑋𝐼𝐼𝐼𝐼3: 

𝐹𝐹(𝑧𝑧) = 𝑤𝑤0 ∙ 𝐹𝐹0(𝑧𝑧) + 𝑤𝑤1 ∙ 𝐹𝐹0(𝑧𝑧 − 𝑐𝑐1) + 𝑤𝑤2 ∙ 𝐹𝐹0(𝑧𝑧 − 𝑐𝑐2) + 𝑤𝑤3 ∙ 𝐹𝐹0(𝑧𝑧 − 𝑐𝑐3)
+ 𝑤𝑤1,2 ∙ 𝐹𝐹0�𝑧𝑧 − 𝑐𝑐1,2� + 𝑤𝑤1,3 ∙ 𝐹𝐹0�𝑧𝑧 − 𝑐𝑐1,3� + 𝑤𝑤2,3 ∙ 𝐹𝐹0�𝑧𝑧 − 𝑐𝑐2,3� + 𝑤𝑤1,2,3 ∙ 𝐹𝐹0�𝑧𝑧 − 𝑐𝑐1,2,3�, 
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where the 𝑤𝑤s and the 𝑐𝑐 = −𝑐̌𝑐s are given by the individual events IE3 specification of Section 7. 

In the particular case where IE3 scenarios are assumed to be pairwise mutually exclusive (i.e. at most 
one scenario can occur within the year), the second line becomes zero. This corresponds to the SST 
standard aggregation method for scenarios, although applied here at the level of insurance risk distribu-
tion, see the technical description for the SST standard model aggregation and market value margin5.  

In the general case, let 𝑆𝑆1′ ,  𝑆𝑆2′ ,  𝑆𝑆3′ ,  𝑆𝑆4′ , 𝑆𝑆5′ ,  𝑆𝑆6′  and 𝑆𝑆7′  denote new scenarios, each representing a mutually 
exclusive combination of 𝑆𝑆1,  𝑆𝑆2 and 𝑆𝑆3. Applying the SST standard aggregation method to these 𝑆𝑆′ sce-
narios provides the above formula for 𝐹𝐹(𝑧𝑧) . This extended aggregation method is especially useful 
when an IE3 scenario is assigned a relatively high probability, making the assumption that at most one 
scenario occurs within a year likely to be violated.  

The stand-alone non-life insurance risk provided by the captive model distribution 𝐹𝐹 is given by  

−𝐸𝐸𝐸𝐸𝛼𝛼�𝑍𝑍NL-insurance-risk� = 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑋𝑋𝑃𝑃𝑃𝑃 + 𝑋𝑋𝐶𝐶𝐶𝐶 + 𝑋𝑋𝐼𝐼𝐼𝐼3), 

where the expected shortfall 𝐸𝐸𝑆𝑆𝛼𝛼 is defined on the left side of a profit loss random variable, see Annex 3 
ISO-FINMA, and 𝐸𝐸𝐸𝐸1−𝛼𝛼(𝑆𝑆) ≔ −𝐸𝐸𝐸𝐸𝛼𝛼(−𝑆𝑆) for a random variable 𝑆𝑆 defines the right-hand expected short-
fall. Moreover, by comonotonicity assumption  

𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑋𝑋𝑃𝑃𝑃𝑃 + 𝑋𝑋𝐶𝐶𝐶𝐶) = 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑋𝑋𝑃𝑃𝑃𝑃) + 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑋𝑋𝐶𝐶𝐶𝐶). 

9 Expected insurance result of new business 

Recall that from the one-year change in scope (see Section 4.3), the expected insurance result was de-
fined as 

• expected non-life insurance result = net expected premiums minus net expected discounted 
losses minus expected expenses of the new business,  

reflecting only the business which is not in the balance sheet at 𝑡𝑡 = 0. Here a profit is represented by a 
positive value. 

In line with art. 30 para. 1 ISO, the expected non-life insurance result is required to include all costs (in-
cluding administrative and overhead costs) needed for the own fulfilment of the insurance liabilities writ-
ten until time 𝑡𝑡 = 1 under the assumptions of art. 2 para. 2 and 3 ISO-FINMA ("run-off").  

The captive has to estimate its expected insurance result, typically by using budget figures (cf. art. 2 
para. 1 ISO-FINMA). As a simplification the expected value stemming from individual events can be set 
to nil. 

 
5 Technische Beschreibung für das SST-Standardmodell Aggregation und Mindestbetrag / Description technique du modèle 

standard SST pour l'agrégation et le montant minimum. 



 
  

 
 
 

 23/39 
 

 
 

The error due to the estimation of the expected non-life insurance result is neglected. 

In case of gross instead of net (of ceded retrocession) modelling of the reserve risk and/or premium risk, 
the expected insurance result has to be computed on a net basis, nonetheless. This is necessary for 
consistency with the SST balance sheet. 

The stand-alone one-year risk capital due to non-life insurance business is given by the stand-alone 
non-life insurance risk minus the expected non-life insurance result. 

10 Input from the captive model into other modules 

This section describes the necessary inputs from the insurance business that are required for the calcu-
lation of the market risk and that are necessary for the aggregation with the other risk categories, such 
as market risk and credit risk. This section also explains the computation of the market value margin 
(MVM) from the inputs of the captive model. 

10.1 Cash flows from insurance business  

In order to calculate the market risk and its components like FX and spread risk, the cashflows from the 
insurance business are a necessary input.  

This input is derived as follows: The positions of the SST balance sheet as described in Section 3.2 are 
grouped to produce net figures. Payment patterns of the captive model are then used to produce the 
suitable cash flows. Alternatively, the company can input its own cash flows if justified. This is the same 
approach as in StandRe, cf. the detailed explanations given in the technical description for the SST 
standard model reinsurance (StandRe), Section 8.2. 

10.2 Market value margin (MVM) 

According to the technical description for the SST standard model aggregation and market value mar-
gin, the market value margin at time 𝑡𝑡 = 0 is a sum of components. For captives, the component related 
to non-hedgeable market risks is neglected as a simplifying assumption.  

Following the technical description for the SST standard model aggregation and market value margin, 
the component 𝑀𝑀𝑀𝑀𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶  is defined as  

𝑀𝑀𝑀𝑀𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = �
𝜂𝜂𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

�1 + 𝑟𝑟0,𝑘𝑘+1�
𝑘𝑘+1

𝑘𝑘≥1

 

where 𝜂𝜂𝐶𝐶𝐶𝐶𝐶𝐶   is the cost of capital rate prescribed by FINMA and 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝑍𝑍𝑍𝑍𝑘𝑘

(0,𝑘𝑘)Captive  is the compo-
nent of the target capital at time 𝑡𝑡 = 𝑘𝑘 for year 𝑘𝑘 + 1, covering non-life insurance risk, credit risk of insur-
ance positions (incl. ceded retrocession) and scenarios. The year 𝑘𝑘 + 1 refers to the period from 𝑡𝑡 = 𝑘𝑘 
[exclusive] to 𝑡𝑡 = 𝑘𝑘 + 1 [inclusive].  
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The following provides a method to compute 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 for 𝑘𝑘 ≥ 1.  

Assumption (MVM-1):  𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶  for 𝑘𝑘 ≥ 1 is decomposed into a sum of segment-specific risk charges 

𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘
𝑠𝑠𝑠𝑠𝑠𝑠, i.e. 

𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = �𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠

 

where the risk segments 𝑠𝑠𝑠𝑠𝑠𝑠 are defined hereafter, with the help of the following table: 

Partition of the business in scope of SST along existing business at 𝑡𝑡 = 0  (i.e. incepted until 𝑡𝑡 = 0)   

and new business between 𝑡𝑡 = 0 (exclusive) and 𝑡𝑡 = 1 (inclusive) 

regarding time t = 0 , for one-year risk of year 1 regarding time 𝑘𝑘 ≥ 1  for one-year risk of year 𝑘𝑘 + 1 

Reserve 
risk 

𝑃𝑃𝑌𝑌0 
existing at 𝑡𝑡 = 0 and 

earned at 𝑡𝑡 = 0 
same as on the left 

𝑃𝑃𝑌𝑌𝑘𝑘 

Premium 
risk 

𝐶𝐶𝑌𝑌0 

existing at 𝑡𝑡 = 0 and 

unearned at 𝑡𝑡 = 0 but earned at 
𝑡𝑡 = 1 

same as on the left 

new between 𝑡𝑡 = 0 and 𝑡𝑡 = 1 and  

earned at 𝑡𝑡 = 1 
same as on the left 

𝐹𝐹𝑌𝑌0  

(𝑈𝑈𝑈𝑈𝑈𝑈 
risk)    

existing at 𝑡𝑡 = 0 and 

unearned at 𝑡𝑡 = 1 

 

 

new between 𝑡𝑡 = 0 and 𝑡𝑡 = 1 and  

unearned at 𝑡𝑡 = 1 

existing at 𝑡𝑡 = 0 and  

unearned at 𝑡𝑡 = 1 but earned at 𝑡𝑡 = 𝑘𝑘 

new between 𝑡𝑡 = 0 and 𝑡𝑡 = 1 and 

unearned at 𝑡𝑡 = 1 but earned at 𝑡𝑡 = 𝑘𝑘 

existing at 𝑡𝑡 = 0 and  

unearned at 𝑡𝑡 = 𝑘𝑘 but earned at 𝑡𝑡 = 𝑘𝑘 + 1 
𝐶𝐶𝑌𝑌𝑘𝑘 

new between 𝑡𝑡 = 0 and 𝑡𝑡 = 1 and  

unearned at 𝑡𝑡 = 𝑘𝑘 but earned at 𝑡𝑡 = 𝑘𝑘 + 1  

existing at 𝑡𝑡 = 0 and  

unearned at 𝑡𝑡 = 𝑘𝑘 + 1 
𝐹𝐹𝑌𝑌𝑘𝑘 
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The cash flows after 𝑡𝑡 = 1 are partitioned into  

• 𝑃𝑃𝑃𝑃 = ⋃ 𝑃𝑃𝑌𝑌𝑘𝑘  𝑘𝑘≥1 = ⋃ �𝑃𝑃𝑃𝑃𝑘𝑘
(𝑃𝑃𝑌𝑌0) ∪ 𝑃𝑃𝑃𝑃𝑘𝑘

(𝐶𝐶𝑌𝑌0) ∪ 𝑃𝑃𝑃𝑃𝑘𝑘
(𝐹𝐹𝐹𝐹0)�𝑘𝑘≥1 = 𝑃𝑃𝑌𝑌(𝑃𝑃𝑌𝑌0) ∪ 𝑃𝑃𝑃𝑃(𝐶𝐶𝑌𝑌0) ∪ 𝑃𝑃𝑃𝑃(𝐹𝐹𝐹𝐹0); 

• 𝐶𝐶𝐶𝐶 = ⋃ 𝐶𝐶𝐶𝐶𝑘𝑘; 𝑘𝑘≥1  
• 𝐹𝐹𝐹𝐹 = ⋃ 𝐹𝐹𝐹𝐹𝑘𝑘; 𝑘𝑘≥1  

• 𝐼𝐼𝐼𝐼𝐼𝐼 defined by the difference between cash flows without and with retrocession default;  

• 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 defined by selected scenarios. 

Assumption (MVM-2):  For simplification, the captive model neglects: 

• credit risk of insurance positions (incl. ceded retrocession), i.e. 𝐼𝐼𝐼𝐼𝐼𝐼 = ∅; 

• possible scenarios, i.e. 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = ∅; 
• risk related to the business unearned at 𝑡𝑡 = 1  (except if a workaround was used to model URR risk 

within CY risk, see Section 6.4), i.e. 𝑃𝑃𝑃𝑃(𝐹𝐹𝐹𝐹0) = ∅,  𝐶𝐶𝐶𝐶 = ∅ and 𝐹𝐹𝐹𝐹 = ∅. 

 

Whence, 𝑃𝑃𝑌𝑌(𝑃𝑃𝑌𝑌0) and 𝑃𝑃𝑌𝑌(𝐶𝐶𝑌𝑌0) remain and are further partitioned into  

𝑃𝑃𝑌𝑌(𝑃𝑃𝑌𝑌0) = � 𝑠𝑠𝑠𝑠𝑠𝑠    and   
𝑠𝑠𝑠𝑠𝑠𝑠∈PY-SEG

𝑃𝑃𝑃𝑃(𝐶𝐶𝑌𝑌0) = � 𝑠𝑠𝑠𝑠𝑠𝑠 ,
𝑠𝑠𝑠𝑠𝑠𝑠∈CY-SEG

  

where PY-SEG and CY-SEG are the segments of the reserve risk model and of the premium risk model in 
the captive model, defining the segments 𝑠𝑠𝑠𝑠𝑠𝑠 for the computation of 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠. 

Assumption (MVM-3):    With 𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠, the following approximations hold: 

�1 + 𝑟𝑟0,𝑘𝑘+1�
−(𝑘𝑘+1) ∙ 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠 ≈ �1 + 𝑟𝑟0,𝑘𝑘�
−𝑘𝑘 ∙ 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠 

and 

�1 + 𝑟𝑟0,𝑘𝑘�
−𝑘𝑘 ∙ 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠

𝐵𝐵𝐸𝐸0,(>𝑘𝑘)
𝑠𝑠𝑠𝑠𝑠𝑠 =

𝑆𝑆𝑆𝑆𝑆𝑆������
0
𝑠𝑠𝑠𝑠𝑠𝑠

𝐵𝐵𝐸𝐸0
𝑠𝑠𝑠𝑠𝑠𝑠 , 

 

 i.e.  �1 + 𝑟𝑟0,𝑘𝑘+1�
−(𝑘𝑘+1) ∙ 𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠 = 𝛿𝛿𝑘𝑘
𝑠𝑠𝑠𝑠𝑠𝑠 ∙  𝑆𝑆𝑆𝑆𝑆𝑆������

0
𝑠𝑠𝑠𝑠𝑠𝑠, where 𝛿𝛿𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠 is a decay factor at time 𝑘𝑘 ≥ 1 given by: 

𝛿𝛿𝑘𝑘
𝑠𝑠𝑠𝑠𝑠𝑠 =

�1 + 𝑟𝑟0,𝑘𝑘�
−𝑘𝑘 ∙ 𝐸𝐸�𝐵𝐵𝐸𝐸𝑘𝑘

,𝑠𝑠𝑠𝑠𝑠𝑠�
𝐵𝐵𝐸𝐸0

𝑠𝑠𝑠𝑠𝑠𝑠 =
𝐵𝐵𝐸𝐸0,(>𝑘𝑘)

𝑠𝑠𝑠𝑠𝑠𝑠

𝐵𝐵𝐸𝐸0
𝑠𝑠𝑠𝑠𝑠𝑠 =

∑ �1 + 𝑟𝑟0,𝑗𝑗
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑗𝑗 ∙  𝜋𝜋𝑗𝑗

𝑠𝑠𝑠𝑠𝑠𝑠
𝑗𝑗>𝑘𝑘

∑  �1 + 𝑟𝑟0,𝑗𝑗
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑗𝑗 ∙ 𝜋𝜋𝑗𝑗

𝑠𝑠𝑠𝑠𝑠𝑠
𝑗𝑗>0

= 1 −
∑ �1 + 𝑟𝑟0,𝑗𝑗

𝐶𝐶𝐶𝐶𝐶𝐶�−𝑗𝑗 ∙  𝜋𝜋𝑗𝑗
𝑠𝑠𝑠𝑠𝑠𝑠𝑘𝑘

𝑗𝑗=1

𝑑𝑑𝑠𝑠𝑠𝑠𝑠𝑠
, 

where the 𝜋𝜋𝑗𝑗
𝑠𝑠𝑠𝑠𝑠𝑠 are the patterns given by the captive model, 

and 
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𝑆𝑆𝑆𝑆𝑆𝑆������
0
𝑠𝑠𝑠𝑠𝑠𝑠 is a capital charge referring to the period from 𝑡𝑡 = 0 to 𝑡𝑡 = 1, defined by the captive model as: 

𝑆𝑆𝑆𝑆𝑆𝑆������
0
𝑠𝑠𝑠𝑠𝑠𝑠 = �𝑓𝑓1−𝛼𝛼�𝐶𝐶𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠� − 1� ∙ 𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠 ∙ 𝑑𝑑𝑠𝑠𝑠𝑠𝑠𝑠 , 

where 𝐶𝐶𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠  and 𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠 are parameters given by the captive model and, with Φ denoting the 
standard normal cumulative distribution,  

𝑓𝑓1−𝛼𝛼(𝐶𝐶𝐶𝐶) =
1
𝛼𝛼
⋅ �1 −Φ�Φ−1(1 − 𝛼𝛼) − �log(1 + 𝐶𝐶𝐶𝐶2)��. 

The above definition of 𝑆𝑆𝑆𝑆𝑆𝑆������
0
𝑠𝑠𝑠𝑠𝑠𝑠 is motivated by the properties of a lognormal random variable, see Sec-

tion 12.2.1 in Appendix. 

Summarised: 

𝑀𝑀𝑀𝑀𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝜂𝜂𝐶𝐶𝐶𝐶𝐶𝐶 ∙��
𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘

𝑠𝑠𝑠𝑠𝑠𝑠

�1 + 𝑟𝑟0,𝑘𝑘+1�
𝑘𝑘+1

𝑠𝑠𝑠𝑠𝑠𝑠𝑘𝑘≥1

, 

where the risk segments 𝑠𝑠𝑠𝑠𝑠𝑠 are defined by the segments of the reserve risk model and of the premium 
risk model and  

𝑆𝑆𝑆𝑆𝑅𝑅𝑘𝑘
𝑠𝑠𝑠𝑠𝑠𝑠

�1 + 𝑟𝑟0,𝑘𝑘+1�
𝑘𝑘+1 = 𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠 ∙ �𝑓𝑓1−𝛼𝛼�𝐶𝐶𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠� − 1� ∙��1 + 𝑟𝑟0,𝑗𝑗

𝐶𝐶𝐶𝐶𝐶𝐶�−𝑗𝑗 ∙  𝜋𝜋𝑗𝑗
𝑠𝑠𝑠𝑠𝑠𝑠 .

𝑗𝑗>𝑘𝑘

 

 

Alternatively, the captive can compute 𝑀𝑀𝑀𝑀𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 by the StandRe method, following its assumptions, 
see the technical description for the SST standard model reinsurance (StandRe). 

11 IT implementation  

11.1 Description of the SST-Captive-Template.xlsx 

The Excel workbook SST-Captive-Template is intended to collect all parameters and to support some 
computations related to the captive model. We explain the purpose and possible special feature of each 
worksheet below. 

All values must be entered in millions of SST currency throughout the template. 

11.1.1 Intro_SM_Captive 

This sheet states the purpose of the template and asks for a few company specific general inputs used 
throughout the template. 
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11.1.2 CA_update 

Contains the change log of the template.   

11.1.3 CA_prescribed_parameters 

This sheet contains the FINMA prescribed parameters, such as yield curves and FX exchange rates. 
Parameters relating to 31 December are updated in January. In case JPY is used, please copy the yield 
curve from the SST-StandRe-Template here. 

11.1.4 CA_calculation_documentation 

This sheet is intended to explain how the captive model was specifically applied by the company. 

A selection of topics is listed (cf. columns "Field" and "Description/question"). Computations from differ-
ent sheets are provided as information and helper for consistency checks (cf. column "Value"). 

Where explanations are needed for a third person familiar with the topic to understand the approach, 
please provide comments (art. 24 para. 3 let. e ISO-FINMA). In particular, this applies to places where 
the model allows for company-specific inputs or alternative approaches.  

Explanations can be provided directly in this sheet (in the column "Comments/explanations"), or a pre-
cise reference to the SST report (e.g. page, section) can be given instead.  

11.1.5 CA_reserves_and_premiums 

This is a reporting sheet to provide a standardised overview of the captive portfolio. It is based on a sim-
ilar sheet already used in StandRe. The data must be entered by the company from column N onwards. 
The information in this sheet is not directly linked to the risk calculation.  

11.1.6 CA_reserve_risk 

This sheet reports the parameters of the reserve risk model. The reserve risk parameters must be en-
tered by the company per parameter segment. 

Undiscounted reserves, column alternative: If a full limit loss has been reached for a segment, there is 
likely no more reserve risk: the reserve in the balance sheet is considered as deterministic. In that case, 
it is possible to write the value 0 instead of the effective reserve value.  

Coefficient of variation, column alternative. If the company uses its own coefficients of variation, they 
have to be entered here.  

11.1.7 CA_premium_risk 

This sheet reports the parameters of the premium risk model. The premium risk parameters must be en-
tered by parameter segment by the company. 
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For parameter segments with a frequency of attritional claims greater than 10, the transformation of pa-
rameters for an aggregate loss model instead of a frequency-severity model is implemented in the sheet 
CA_input_SST_Template. 

11.1.8 CA_expected_result 

In this sheet, the company needs to enter all the relevant information for the calculation of the expected 
insurance result. The expected insurance result of the new business, i.e. incepting between 𝑡𝑡 = 0 and 
𝑡𝑡 = 1, is computed. An additional input for the calculation of the market value margin (MVM) is also en-
tered in this sheet. 

11.1.9 CA_IE3_risk 

The company must propose one to three business-specific scenarios for insurance risks that have not 
been modelled (such as previously unobserved or emerging risks) or have been insufficiently modelled 
in the reserve risk or premium risk models. Occurrence probabilities and impacts are specific to the cap-
tive company and have to be explained. More than one of these so-called individual event (IE3) scenar-
ios can occur within one year (this should typically be the case if an occurrence probability is "high", e.g. 
10%), and the aggregation is within insurance risk, i.e. with reserve risk and premium risk. 

11.1.10 CA_discount_factors 

In this sheet, the payment patterns by parameter segment have to be entered. This sheet provides the 
information needed in other sheets using pattern information, and in particular computes the PY dis-
count factor for reserve risk and the CY discount factor for premium risk. 

11.1.11 CA_MVM 

Computes the MVM. The necessary inputs are linked from the other sheets. There is no additional input 
required by the company. 

11.1.12 CA_insurance_cash_flows 

In this sheet, the cash flows stemming from the insurance business of the captive are calculated for the 
market risk model.  

The company has to enter the positions of the SST balance sheet (to be found in the SST-Template) 
which are related to the insurance business. The breakdown into currency and into cash flows is linked 
from inputs of the other sheets used for the captive model. The company may provide alternatives to 
these default-calculated cash flows, with explanations.  

11.1.13 CA_input_SST_Template 

This sheet collects inputs from other sheets which are required by the SST-Template from the captive 
model, and which have to be copied into the SST-Template. 
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Each section of this sheet corresponds to a specific sheet of the SST-Template. Further explanations 
can be found, in particular regarding the aggregation of reserve risk, premium risk and IE3 risk into in-
surance risk, and regarding the decomposition of insurance risk into PY and CY as shown in the FDS. 

If all CY parameter segments have been modelled with the MPL approach and the IE3 risk can be ne-
glected, see Section 8, it is permitted to change the probabilities of the IE3 scenarios to nil in that sheet. 

As the non-hedgeable market risk is neglected for captives, see Technical Description Aggregation and 
Market Value Margin, the value𝜒𝜒𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 is set to nil – and 𝐵𝐵𝐵𝐵�𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ≔ 𝐵𝐵𝐵𝐵𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 has no relevance.  

11.2 Features in R-tool 

For the implementation of the R-Tool please consult the section System requirements of the executable 
version in the document IT Notes. 

The captive specific features in the R-Tool for the calculation of the insurance risk include the following 

• Modelling of CY risk by CY parameter segment (with indicator for the CY parameter segment 
model: ground-up loss or maximal possible loss, see Section 6) 
• by CY parameter segment modelled by ground-up loss approach according to the specification 

in the template:  
• As frequency severity model for attritional claims with frequency (Poisson), mean and 

standard deviation for the gamma distribution as inputs 
• As frequency severity model for large claims with frequency (Poisson), shape and thresh-

old (scale) for the Pareto distribution as inputs 
• Transformation into a yearly loss distribution CY parameter segment according to the 

standard transformation defined in Section 6.2.2. 
• by CY parameter segment of maximal possible loss model as a deterministic distribution with 

maximum net loss and expected net loss as input 
• Aggregation of the net losses across the parameter segments for CY independently, see Section 6 

• Aggregation of PY risk and CY risk comonotonic, before IE3 risk, see Section 8 

To run the above features with the R-Tool, select « captive » in the sheet Non Life of the SST-Template. 
Else, in particular if the standard transformation cannot be used, select « simulations » or « cumulative 
distribution function », and enter the corresponding simulations or cumulative distribution function ob-
tained by your external tool in this sheet.  

• The R-Tool aggregates the individual events IE3 given as input in the sheet Non Life of the SST-
Template, regardless of whether « captive », « simulations » or « cumulative distribution function » 
has been chosen, see Section 8.  

• The FDS shows the stand-alone non-life insurance risk with and without IE3 risk. If « captive » has 
been selected, the PY risk and CY risk shown in the FDS is computed by the R-Tool from the pa-
rameters of the captive model. 
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12 Appendix 

It may occur that the segmentation used internally by the company does not align with the specific seg-
mentation required for the capital risk model, i.e. the SST standard model for reinsurance captive. In 
such cases, the properties outlined in Section 12.1 on statistical moments should be applied. Section 
12.2 presents commonly used properties of lognormal distributions, including relationships when lognor-
mal assumptions are made at the segment level or for aggregated segments. Section 12.3 shows the 
parametrisation of the Gamma distribution used in this document. Section 12.4 explains the properties 
of patterns used in the captive model for discounting and the market value margin, based on patterns 
provided by the company. Finally, Section 12.5 describes how non-life insurance risk relates to the tar-
get capital and connects with the explanations provided in the technical description for the SST stand-
ard model aggregation and market value margin. 

12.1 Moment aggregation and disaggregation 

Let 𝑋𝑋 = 𝑋𝑋1 + ⋯+ 𝑋𝑋𝑛𝑛 be a decomposition into 𝑛𝑛 segments of a random variable 𝑋𝑋 with positive values. 
Denote the corresponding mean and standard deviation by 𝜇𝜇 = 𝐸𝐸[𝑋𝑋], 𝜎𝜎 = �𝑉𝑉𝑉𝑉𝑉𝑉(𝑋𝑋),  𝜇𝜇𝑖𝑖 = 𝐸𝐸[𝑋𝑋𝑖𝑖] and 𝜎𝜎𝑖𝑖 =
�𝑉𝑉𝑉𝑉𝑉𝑉(𝑋𝑋𝑖𝑖), and let Γ𝑖𝑖𝑖𝑖 for 𝑖𝑖, 𝑗𝑗 = 1, … ,𝑛𝑛  be the components of the corresponding correlation matrix Γ. The 
related coefficients of variation are 𝐶𝐶𝐶𝐶 = 𝜎𝜎 𝜇𝜇⁄  and 𝐶𝐶𝐶𝐶𝑖𝑖 = 𝜎𝜎𝑖𝑖 𝜇𝜇𝑖𝑖 ⁄ . 

12.1.1 Moment aggregation 

From mean and standard deviation per segment, aggregated mean and aggregated standard deviation 
are derived by: 

𝜇𝜇 = �𝜇𝜇𝑖𝑖 ,
𝑛𝑛

𝑖𝑖=1

             𝜎𝜎 = ��𝜎𝜎𝑖𝑖 ⋅ 𝜎𝜎𝑗𝑗 ⋅ Γ𝑖𝑖𝑖𝑖
𝑖𝑖,𝑗𝑗

= �𝜎⃗𝜎𝑇𝑇 Γ 𝜎⃗𝜎. 

If Γ𝑖𝑖𝑖𝑖 = 𝜌𝜌 for 𝑖𝑖, 𝑗𝑗 = 1, … ,𝑛𝑛 and 𝑖𝑖 ≠ 𝑗𝑗 , i.e. the same correlation 𝜌𝜌 > 0 is assumed between distinct pairs, 
one has 

𝜎𝜎 = �𝜌𝜌 ∙�𝜎𝜎𝑖𝑖 ⋅ 𝜎𝜎𝑗𝑗 + �𝜎𝜎𝑖𝑖2
𝑖𝑖𝑖𝑖≠𝑗𝑗 

= �𝜌𝜌 ∙�𝜎𝜎𝑖𝑖 ⋅ 𝜎𝜎𝑗𝑗 + (1 − 𝜌𝜌) ∙�𝜎𝜎𝑖𝑖2
𝑖𝑖𝑖𝑖,𝑗𝑗 

= �𝜌𝜌 ∙ �� 𝜎𝜎𝑖𝑖
𝑖𝑖
�
2

+ (1 − 𝜌𝜌) ∙�𝜎𝜎𝑖𝑖2
𝑖𝑖

. 

12.1.2 Moment disaggregation 

Assume we have an aggregated coefficient of variation 𝐶𝐶𝐶𝐶 and want to get the coefficients of variation 
of the segments 𝐶𝐶𝐶𝐶𝑘𝑘. Based on the assumption that all segments have the same coefficient of variation 
𝐶𝐶𝐶𝐶𝑘𝑘 = 𝐶𝐶𝐶𝐶1, the disaggregated standard deviation 𝜎𝜎𝑘𝑘 of a segment 𝑘𝑘 is given by  

𝜎𝜎𝑘𝑘 = 𝜎𝜎 ⋅ 𝜇𝜇𝑘𝑘

�∑ 𝜇𝜇𝑖𝑖⋅𝜇𝜇𝑗𝑗⋅Γ𝑖𝑖𝑖𝑖𝑖𝑖,𝑗𝑗 
    or equivalently   𝐶𝐶𝐶𝐶𝑘𝑘 = 𝐶𝐶𝐶𝐶 ∙ ∑ 𝜇𝜇𝑖𝑖

𝑛𝑛
𝑖𝑖=1

�∑ 𝜇𝜇𝑖𝑖⋅𝜇𝜇𝑗𝑗⋅Γ𝑖𝑖𝑖𝑖𝑖𝑖,𝑗𝑗 
. 
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and the coefficients of variation 𝐶𝐶𝐶𝐶𝑘𝑘 of the segments are greater than the aggregated coefficient of vari-
ation 𝐶𝐶𝐶𝐶 unless all correlations Γ𝑖𝑖𝑖𝑖 are equal to one. In that case, 𝐶𝐶𝐶𝐶𝑘𝑘 = 𝐶𝐶𝐶𝐶. 

Proof. The formula follows from  

𝜎𝜎 = ��𝜎𝜎𝑖𝑖 ⋅ 𝜎𝜎𝑗𝑗 ⋅ Γ𝑖𝑖𝑖𝑖
𝑖𝑖,𝑗𝑗

= 𝐶𝐶𝑉𝑉1 ∙ ��
𝜎𝜎𝑖𝑖
𝐶𝐶𝑉𝑉𝑖𝑖

⋅
𝜎𝜎𝑗𝑗
𝐶𝐶𝑉𝑉𝑗𝑗

⋅ Γ𝑖𝑖𝑖𝑖
𝑖𝑖,𝑗𝑗

 . 

  

The inequality relation between CVs is due to 

�𝜇𝜇𝑖𝑖 ⋅ 𝜇𝜇𝑗𝑗 ⋅ Γ𝑖𝑖𝑖𝑖
𝑖𝑖,𝑗𝑗 

= 2 �𝜇𝜇𝑖𝑖 ⋅ 𝜇𝜇𝑗𝑗 ⋅ Γ𝑖𝑖𝑖𝑖
𝑖𝑖<𝑗𝑗 

+ �𝜇𝜇𝑖𝑖2 ∙ Γ𝑖𝑖𝑖𝑖 ≤
𝑖𝑖

2 �𝜇𝜇𝑖𝑖 ⋅ 𝜇𝜇𝑗𝑗
𝑖𝑖<𝑗𝑗 

+ �𝜇𝜇𝑖𝑖2 = ��𝜇𝜇𝑖𝑖
𝑖𝑖

�
2

,
𝑖𝑖

 

with equality if and only if Γ𝑖𝑖𝑖𝑖 = 1 for 𝑖𝑖, 𝑗𝑗 = 1, …𝑛𝑛  ∎ 

12.2 Properties related to the lognormal distribution 

12.2.1 Reminder of properties related to a lognormal random variable 

Assume 𝑌𝑌 is a lognormal distributed random variable with parameters 𝜇𝜇𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 and 𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙, i.e. 
(log(𝑌𝑌)−𝜇𝜇𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)

𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
  is standard normal distributed.  

Writing  𝜇𝜇𝑌𝑌,𝜎𝜎𝑌𝑌 and 𝐶𝐶𝐶𝐶𝑌𝑌 = 𝜎𝜎𝑌𝑌 𝜇𝜇𝑌𝑌  ⁄ for mean, standard deviation and coefficient of variation of 𝑌𝑌, respec-
tively, the parameters of the lognormal distribution are given by 𝜇𝜇𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = log�𝜇𝜇𝑌𝑌� − 0.5 ⋅ 𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

2  and 

𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = �log(1 + 𝐶𝐶𝐶𝐶𝑌𝑌2). Conversely, 𝜇𝜇𝑌𝑌 = exp(𝜇𝜇𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 + 0.5 ⋅ 𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙2 ) and 𝜎𝜎𝑌𝑌 = 𝜇𝜇𝑌𝑌 ∙
�exp(𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙2 ) − 1 . Moreover, if 𝑌𝑌′ = 𝑑𝑑 ⋅ 𝑌𝑌 with 𝑑𝑑 > 0, then 𝑌𝑌′ is lognormal distributed with parameters 
𝜇𝜇′𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 𝜇𝜇𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 + log(𝑑𝑑) and 𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

′ = 𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙. This property is used for discounting, where 𝑑𝑑 > 0 is a de-
terministic discount factor. 

The 𝑢𝑢-quantile and the right-hand expected shortfall at confidence level 1 − 𝛼𝛼 are given respectively by: 

𝑞𝑞𝑢𝑢(𝑌𝑌) = inf{𝑦𝑦|𝑃𝑃(𝑌𝑌 ≤ 𝑦𝑦) ≥ 𝑢𝑢} = 𝑒𝑒𝑒𝑒𝑒𝑒�𝜇𝜇𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 + 𝜎𝜎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 ∙ Φ−1(𝑢𝑢)�, 

𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌) =
1
𝛼𝛼

� 𝑞𝑞𝑢𝑢(𝑌𝑌)𝑑𝑑𝑑𝑑 =
1

1−𝛼𝛼

𝑓𝑓1−𝛼𝛼(𝐶𝐶𝑉𝑉𝑌𝑌) ∙  𝐸𝐸(𝑌𝑌), 

where 𝑓𝑓1−𝛼𝛼(𝑐𝑐) = 1
𝛼𝛼
⋅ �1 −Φ�Φ−1(1 − 𝛼𝛼) −�log(1 + 𝑐𝑐2)�� with Φ−1(1 − 𝛼𝛼)  the 1 − 𝛼𝛼 quantile and Φ the 

cumulative distribution function of a standard normal distribution.  

When discounting with a deterministic discount factor 𝑑𝑑 > 0 and centering, the right-hand expected 
shortfall is given by the formula 



 
  

 
 
 

 32/39 
 

 
 

𝐸𝐸𝐸𝐸1−𝛼𝛼�𝑑𝑑 ∙ �𝑌𝑌 − 𝐸𝐸(𝑌𝑌)�� =  𝑑𝑑 ∙ [𝑓𝑓1−𝛼𝛼(𝐶𝐶𝑉𝑉𝑌𝑌) − 1] ∙  𝐸𝐸(𝑌𝑌). 

12.2.2 Properties of a sum of lognormal random variables 

Let 𝑌𝑌1, … ,𝑌𝑌𝑛𝑛 be 𝑛𝑛 lognormal distributed random variables with mean 𝜇𝜇𝑘𝑘 = 𝐸𝐸(𝑌𝑌𝑘𝑘), standard deviation 𝜎𝜎𝑘𝑘 =
𝑠𝑠𝑠𝑠(𝑌𝑌𝑘𝑘)  and coefficient of variation 𝐶𝐶𝑉𝑉𝑘𝑘 = 𝜎𝜎𝑘𝑘/𝜇𝜇𝑘𝑘 for 𝑘𝑘 = 1, … ,𝑛𝑛 , and Γ𝑘𝑘𝑘𝑘 their correlations for 𝑘𝑘, 𝑙𝑙 = 1, … ,𝑛𝑛.  

𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌1) + ⋯+ 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌𝑛𝑛) ≥ 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌1 + ⋯+ 𝑌𝑌𝑛𝑛) and usually, 𝑌𝑌1 + ⋯+ 𝑌𝑌𝑛𝑛 is not lognormal distributed.   

If 𝐶𝐶𝑉𝑉1 = 𝐶𝐶𝑉𝑉2 = ⋯ = 𝐶𝐶𝑉𝑉𝑛𝑛 and Γ𝑘𝑘𝑘𝑘 = 1  for 𝑘𝑘, 𝑙𝑙 = 1, … ,𝑛𝑛, then 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌1) + ⋯+ 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌𝑛𝑛) =
𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌) , where 𝑌𝑌  is a lognormal distributed random variable with mean 𝜇𝜇 = ∑ 𝜇𝜇𝑘𝑘 𝑛𝑛

𝑘𝑘=1 , standard devia-
tion  𝜎𝜎 = ∑ 𝜎𝜎𝑘𝑘𝑘𝑘  ,  and coefficient of variation 𝐶𝐶𝐶𝐶 = 𝐶𝐶𝑉𝑉1 . 

Proof. From moment disaggregation above, 𝐶𝐶𝐶𝐶 = 𝐶𝐶𝑉𝑉1. With the expected shortfall formula for a lognor-
mal distribution, ∑ 𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌𝑘𝑘) =𝑘𝑘 ∑ 𝑓𝑓1−𝛼𝛼(𝐶𝐶𝑉𝑉𝑘𝑘) ∙ 𝜇𝜇𝑘𝑘𝑘𝑘 = 𝑓𝑓1−𝛼𝛼(𝐶𝐶𝐶𝐶) ∙ 𝜇𝜇 =  𝐸𝐸𝑆𝑆1−𝛼𝛼(𝑌𝑌) ∎ 

12.3 Gamma distribution 

The parameters are 𝑘𝑘 > 0 for the shape and 𝜃𝜃 > 0 for the scale. The probability density function on the 
support 𝑥𝑥 ∈ (0,∞) is given by  

𝑓𝑓(𝑥𝑥) =
1

Γ(𝑘𝑘) ∙ 𝜃𝜃𝑘𝑘
∙ 𝑥𝑥𝑘𝑘−1 ∙ 𝑒𝑒−

𝑥𝑥
𝜃𝜃 

and the parameters can be derived from mean 𝑚𝑚 and standard deviation 𝑠𝑠 by 𝑘𝑘 = 𝑚𝑚2

𝑠𝑠2
  and 𝜃𝜃 = 𝑠𝑠2

𝑚𝑚
 . 

12.4 Pattern  

The incremental (expected) pattern at time 𝑡𝑡 = 0 of risk segment 𝑠𝑠𝑠𝑠𝑠𝑠  is defined for 𝑠𝑠 > 0 as  

𝜋𝜋𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠 = 𝜋𝜋0,𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠 ≔
𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝐸𝐸(𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠)

𝐵𝐵𝐵𝐵0
(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 =

𝐸𝐸(𝐶𝐶𝐹𝐹𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠)

∑ 𝐸𝐸(𝐶𝐶𝐹𝐹𝑗𝑗
𝑠𝑠𝑠𝑠𝑠𝑠)𝑗𝑗>0

 

with the notation of Section 4.2.  Whence ∑ 𝜋𝜋𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠 = 1  𝑠𝑠≥1  and  𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠� = 𝐵𝐵𝐵𝐵0
(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 ∙ 𝜋𝜋𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠 hold. 
From that and the definitions of Section 4.2, we can write for 𝑡𝑡 ≥ 0 and 𝑢𝑢 ≥ max (0, 𝑡𝑡 − 1): 

𝐵𝐵𝐸𝐸0,(>𝑢𝑢)
𝑠𝑠𝑠𝑠𝑠𝑠 = �1 + 𝑟𝑟0,𝑡𝑡�

−𝑡𝑡 ∙ 𝐸𝐸�𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)
𝑠𝑠𝑠𝑠𝑠𝑠 � = 𝐵𝐵𝐵𝐵0

(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 ∙��1 + 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ∙  𝜋𝜋𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠>𝑢𝑢

= 𝐵𝐵𝐵𝐵0
(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 ∙  �𝑑𝑑𝑠𝑠𝑠𝑠𝑠𝑠 −��1 + 𝑟𝑟0,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ∙ 𝜋𝜋𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠

𝑢𝑢

𝑠𝑠=1

�, 

where 𝑑𝑑𝑠𝑠𝑠𝑠𝑠𝑠 ≔ ∑ �1 + 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ∙  𝜋𝜋𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠
𝑠𝑠>0  defines the discount factor at time 𝑡𝑡 = 0 of risk segment 𝑠𝑠𝑠𝑠𝑠𝑠.  In 

particular 

𝐵𝐵𝐸𝐸0
𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑑𝑑𝑠𝑠𝑠𝑠𝑠𝑠 ∙ 𝐵𝐵𝐵𝐵0

(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 
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and  

𝐵𝐵𝐵𝐵0,(>𝑢𝑢)
(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐸𝐸�𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)

(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠� = 𝐵𝐵𝐵𝐵0
(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 ∙�𝜋𝜋𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠>𝑢𝑢

= 𝐵𝐵𝐵𝐵0
(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠 ∙ �1 −�𝜋𝜋𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠
𝑢𝑢

𝑠𝑠=1

� 

hold. 

The pattern stems from the currency 𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠 as 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠� is in that currency but does not depend 

on the exchange rate 𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶. The pattern is usually known from external or historical source, such that 
the above formulae can be used for computations. 

Over several segments, with 𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠 =  𝐵𝐵𝐸𝐸0
(𝑁𝑁),𝑠𝑠𝑠𝑠𝑠𝑠   the discount factor is defined by 𝑑𝑑 =

∑ 𝑑𝑑𝑠𝑠𝑠𝑠𝑠𝑠∙𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
∑ 𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

 and the 

pattern for 𝑠𝑠 > 0 by 𝜋𝜋𝑠𝑠 =
∑ 𝜋𝜋𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠∙𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
∑ 𝜇𝜇𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

. 

12.5 Insurance risk as part of the one-year change in risk bearing capital 

Generic definitions in this Section are specified for the captive model in Sections 4.6 ff. 

12.5.1 Cash flow 

𝑡𝑡 = 0 denotes the SST reference date and 𝑡𝑡 = 1 twelve months later. Usually, we use lower indexes for 
time-related information, with the time indicating when the information can be known (i.e. is measura-
ble), and upper indexes for additional information, which is described in more detail below.  

A cash flow outstanding at time 𝑢𝑢 ≥ 0 is written 

𝐶𝐶𝐶𝐶(>𝑢𝑢)
𝑠𝑠𝑠𝑠𝑠𝑠 = �𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠�
𝑠𝑠>𝑢𝑢

=  �𝐶𝐶𝐶𝐶𝑢𝑢+1
𝑠𝑠𝑠𝑠𝑠𝑠 ,𝐶𝐶𝐹𝐹𝑢𝑢+2

,𝑠𝑠𝑠𝑠𝑠𝑠 , … �, 

where 

• 𝑠𝑠𝑠𝑠𝑠𝑠 is for a segment defined according to the situation, typically defining a specific portfolio, e.g. 
"Property Damage and Business Interruption US", and its scope, e.g. "the insurance business in 
the SST balance sheet at a given time 𝑡𝑡 =  𝑣𝑣 ≥ 0"; 

• it is assumed that exactly one currency 𝐶𝐶𝐶𝐶𝐶𝐶 underlies the segment 𝑠𝑠𝑠𝑠𝑠𝑠; whenever clear from 
the context the dependency of the segment is omitted in the notation, i.e.  𝐶𝐶𝐶𝐶𝐶𝐶 ≡ 𝐶𝐶𝐶𝐶𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠; 

• the cash flow 𝐶𝐶𝐶𝐶𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠 at time 𝑠𝑠 is expressed in the currency 𝐶𝐶𝐶𝐶𝐶𝐶 and 𝐹𝐹𝑋𝑋𝑠𝑠𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠 expresses the 
same in SST currency, with 𝐹𝐹𝐹𝐹𝑠𝑠𝐶𝐶𝐶𝐶𝐶𝐶  being the exchange rate 𝐶𝐶𝐶𝐶𝐶𝐶/𝑆𝑆𝑆𝑆𝑆𝑆 at time 𝑡𝑡 = 𝑠𝑠,  i.e. the 
value in SST currency of one unit of currency 𝐶𝐶𝐶𝐶𝐶𝐶; 

• the nature and the type of the cash flow have to be defined. Nature means claims payments 
and/or premium and/or costs, etc., type whether gross or net of ceded reinsurance, whether ne-
glecting or including counterparty default, etc.;  

• the sign convention has to be defined, i.e. whether a positive value means an inflow or an out-
flow; 

• it is assumed that the cash flows occur exactly at the end of the corresponding one-year period, 
i.e. 𝐶𝐶𝐶𝐶𝜏𝜏

 𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐶𝐶𝐶𝐶𝑠𝑠
 𝑠𝑠𝑠𝑠𝑠𝑠  for 𝑠𝑠 − 1 < 𝜏𝜏 ≤ 𝑠𝑠 and 𝑠𝑠 = 1,2, …; 
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and, given a set of segments SEG, we write 

𝐶𝐶𝐹𝐹(>𝑢𝑢) ≔ {𝐶𝐶𝐹𝐹𝑠𝑠}𝑠𝑠>𝑢𝑢 = {𝐶𝐶𝐹𝐹𝑢𝑢+1,𝐶𝐶𝐹𝐹𝑢𝑢+2, … }, 

where 𝐶𝐶𝐶𝐶𝑠𝑠  is meant for each 𝑠𝑠 > 𝑢𝑢  as a vector of components 𝐶𝐶𝐶𝐶𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠 where 𝑠𝑠𝑠𝑠𝑠𝑠 ∈ SEG. The total cash 

flow occuring at time 𝑠𝑠 is given by ∑ 𝐹𝐹𝑋𝑋𝑠𝑠𝐶𝐶𝐶𝐶𝐶𝐶 ⋅ 𝐶𝐶𝐹𝐹𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠  in SST currency. 

12.5.2 Best estimate 

The best estimate at time 𝑡𝑡 ≥ 0 of a cash flow outstanding at time 𝑢𝑢 ≥ max (0, 𝑡𝑡 − 1) is given by 

 

𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢) ≡ 𝐵𝐵𝐸𝐸𝑡𝑡�𝐶𝐶𝐹𝐹(>𝑢𝑢)� ≔��𝐹𝐹𝐹𝐹𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 ⋅ �1 + 𝑅𝑅𝑡𝑡,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�𝑡𝑡−𝑠𝑠 ⋅ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡�
𝑠𝑠>𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠

, 

where 

• 𝑅𝑅𝑡𝑡,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶 denotes the risk-free interest rate at time 𝑡𝑡 for a nominal value of exactly one unit of cur-

rency 𝐶𝐶𝐶𝐶𝐶𝐶 at time 𝑠𝑠 ≥ 𝑡𝑡, i.e. with a maturity of 𝑘𝑘 = 𝑠𝑠 − 𝑡𝑡  years. In some occurrences like the 
market risk model 𝑅𝑅𝑡𝑡,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶  is replaced by the use of its continuous version 𝑅𝑅𝑡𝑡,𝑠𝑠
continuous,𝐶𝐶𝐶𝐶𝐶𝐶 where 1 +

𝑅𝑅𝑡𝑡,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶 = exp�𝑅𝑅𝑡𝑡,𝑠𝑠

continuous,𝐶𝐶𝐶𝐶𝐶𝐶�; 

• ℱ𝑡𝑡 denotes the information available at time 𝑡𝑡 (filtration). Note that 𝐹𝐹𝐹𝐹𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 and 𝑅𝑅𝑡𝑡,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶   are known 

at time 𝑡𝑡 (measurable) and for 𝑡𝑡 > 0 stochastic from the point of view of the SST reference date 
𝑡𝑡 = 0. We use 𝑟𝑟0,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶 ≔ 𝑅𝑅0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶 , emphasizing in the notation that 𝑟𝑟0,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶  is a deterministic risk-free 
curve, and 𝐸𝐸(⋅) ≔ 𝐸𝐸(⋅ |ℱ0). Without superscript 𝐶𝐶𝐶𝐶𝐶𝐶,  𝐹𝐹𝑋𝑋𝑡𝑡 = 1, 𝑅𝑅𝑟𝑟,𝑠𝑠 and 𝑟𝑟0,𝑠𝑠 are meant in SST 
currency. 

 
Special cases and deviations of that definition are defined as follows for use in the calculations of risk 
bearing capital and target capital.  

 
• Best estimate at time 𝑡𝑡 ≥ 0 of a cash flow outstanding at the same time 𝑢𝑢 = 𝑡𝑡, noted by omitting "(>

𝑢𝑢)": 

 
𝐵𝐵𝐸𝐸𝑡𝑡 ≔ 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑡𝑡)  

 
• Best estimate in the SST balance sheet at time 𝑡𝑡 

𝐵𝐵𝐸𝐸𝑡𝑡
𝑒𝑒𝑥𝑥𝑡𝑡 ≔ 𝐵𝐵𝐵𝐵𝑡𝑡,(>𝑡𝑡)

𝑒𝑒𝑥𝑥𝑡𝑡 ,   

where the underlying portfolio 𝑒𝑒𝑥𝑥𝑡𝑡 is the business in the SST balance sheet at that time 𝑡𝑡 (existing 
business at time 𝑡𝑡; see art. 3 ISO-FINMA for the scope of the SST balance sheet). Depending on 
the sign conventions for an inflow, for an outflow, for the assets and for the liabilities, a multiplication 
by minus one of the above may be required for the value shown in the SST balance sheet. The gen-
eral definition 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢) of best estimate in this Section extends the usual definition for a balance 
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sheet 𝐵𝐵𝐵𝐵𝑡𝑡,(>𝑡𝑡)
𝑒𝑒𝑥𝑥𝑡𝑡  , in allowing for another definition of the underlying portfolio and in allowing another 

time for outstanding cash flows. 

• Best estimate at time 𝑡𝑡 + 1 of a cash flow outstanding at time 𝑡𝑡: 

 

𝐵𝐵𝐵𝐵𝑡𝑡+1,(>𝑡𝑡)
𝑒𝑒𝑥𝑥𝑡𝑡+𝑛𝑛𝑛𝑛𝑤𝑤𝑡𝑡+1 = �𝐹𝐹𝐹𝐹𝑡𝑡+1𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝐶𝐶𝐶𝐶𝑡𝑡+1

𝑒𝑒𝑥𝑥𝑡𝑡+𝑛𝑛𝑛𝑛𝑤𝑤𝑡𝑡+1,𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠

+ 𝐵𝐵𝐸𝐸𝑡𝑡+1
𝑒𝑒𝑥𝑥𝑡𝑡+1 , 

where 𝑛𝑛𝑛𝑛𝑤𝑤𝑡𝑡+1 is the business in the SST balance sheet at a time 𝜏𝜏 with  𝑡𝑡 < 𝜏𝜏 ≤ 𝑡𝑡 + 1, but not in the 
SST balance sheet at time 𝑡𝑡 (new business the year 𝑡𝑡 + 1, i.e. between time 𝑡𝑡 [exclusive] and 𝑡𝑡 + 1 
[inclusive]), and where  𝑒𝑒𝑥𝑥𝑡𝑡 + 𝑛𝑛𝑛𝑛𝑤𝑤𝑡𝑡+1 is the existing business at time 𝑡𝑡 and the new business of 
twelve months following time 𝑡𝑡.  𝑛𝑛𝑛𝑛𝑤𝑤𝑡𝑡+1 may include business with claims settled at time 𝑡𝑡 + 1, i.e. 
not in 𝑒𝑒𝑥𝑥𝑡𝑡+1, like some travel insurance. The notation 𝑒𝑒𝑒𝑒 and 𝑛𝑛𝑛𝑛𝑛𝑛 without subscript is meant for 𝑡𝑡 =
0  in the sense that 𝑒𝑒𝑒𝑒 = 𝑒𝑒𝑥𝑥0  and 𝑛𝑛𝑛𝑛𝑛𝑛 = 𝐸𝐸(𝑛𝑛𝑛𝑛𝑤𝑤1),  the forecast at time 𝑡𝑡 = 0 of the new business. 
This special case is used for the one-year change related to non-life insurance contracts (where the 
uncertainty between 𝑛𝑛𝑛𝑛𝑤𝑤1, the new business measurable at time 𝑡𝑡 = 1, and the forecast at time 𝑡𝑡 =
0 of the new contracts is neglected). 

• Undiscounted best estimate, noted with superscript (𝑁𝑁): 

 

𝐵𝐵𝐵𝐵𝑡𝑡,(>𝑢𝑢)
(𝑁𝑁) ≔��𝐹𝐹𝐹𝐹𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡�
𝑠𝑠>𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠

. 

 

The undiscounted best estimate is obtained by setting 𝑅𝑅𝑡𝑡,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶 = 0 in the definition of a best estimate. 

• Insurance risk best estimate, noted with superscript (𝐼𝐼𝐼𝐼): 

  

𝐵𝐵𝐵𝐵𝑡𝑡,(>𝑢𝑢)
(𝐼𝐼𝐼𝐼) ≔��𝐸𝐸 �𝐹𝐹𝐹𝐹𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑅𝑅𝑡𝑡,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶�𝑡𝑡−𝑠𝑠� ∙ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡�.

𝑠𝑠>𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠

 

Here we assume (due to a non-arbitrage argument), for any 𝑠𝑠 ≥ 𝑡𝑡 and currency 𝐶𝐶𝐶𝐶𝐶𝐶, that 

𝐸𝐸 ��1 + 𝑟𝑟0,𝑡𝑡�
−𝑡𝑡 ∙ 𝐹𝐹𝑋𝑋𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑅𝑅𝑡𝑡,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶�𝑡𝑡−𝑠𝑠� = 𝐹𝐹𝑋𝑋0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠, 

      providing the equivalent definition 

�1 + 𝑟𝑟0,𝑡𝑡�
−𝑡𝑡 ∙ 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)

(𝐼𝐼𝐼𝐼) = ��𝐹𝐹𝑋𝑋0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ∙ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡� .
𝑠𝑠>𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠

 

 
This case is identical to the definition of best estimate at 𝑡𝑡 = 0 given at the beginning of this Section 
and deviates from that definition for 𝑡𝑡 > 0 by considering as deterministic the exchange rates and the 
interest rates. This is used for the one-year change related to non-life insurance risk. In this Section 
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12.5, 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢) may be different from 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)
(𝐼𝐼𝐼𝐼) .  However, as only 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)

(𝐼𝐼𝐼𝐼)  is used in the rest of the tech-
nical documentation, we write 𝑩𝑩𝑬𝑬𝒕𝒕,(>𝒖𝒖) for 𝑩𝑩𝑬𝑬𝒕𝒕,(>𝒖𝒖)

(𝑰𝑰𝑰𝑰)  in all other Sections. 

12.5.3 One-year change in scope 

The captive model quantifies the one-year change (from time 𝑡𝑡 = 0 to time 𝑡𝑡 = 1) in the risk-bearing cap-
ital related to non-life insurance risk, assuming Section 3.2 simplifications for the one-year change and 
formula for the target capital of the technical description for the SST standard model aggregation and 
market value margin. At that Section, with the convention of a positive value for an inflow or an asset, 
we had  

𝑇𝑇𝐶𝐶0 = −𝐸𝐸𝑆𝑆𝛼𝛼 ��1 + 𝑟𝑟0,1�
−1 ⋅ 𝑅𝑅𝑅𝑅𝐶𝐶1 − 𝑅𝑅𝑅𝑅𝐶𝐶0� = −𝐸𝐸𝑆𝑆𝛼𝛼(Δ𝑅𝑅𝑅𝑅𝐶𝐶1) = −𝐸𝐸𝑆𝑆𝛼𝛼�Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 + rest�, 

where 𝑇𝑇𝐶𝐶0 is the target capital, 𝐸𝐸𝑆𝑆𝛼𝛼 the expected shortfall at occurrence probability 𝛼𝛼 = 1%  and Δ𝑅𝑅𝑅𝑅𝐶𝐶1 
the one-year change of risk bearing capital, additively decomposed into a component Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 stem-
ming from insurance contracts and other components rest stemming from other objects underlying the 
balance sheet positions, e.g. bonds.  

The one-year change related to non-life insurance contracts of the captive (assumed reinsurance and 
ceded retrocession) is defined by 

Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 = �1 + 𝑟𝑟0,1�
−1 ∙�𝐹𝐹𝐹𝐹1𝐶𝐶𝐶𝐶𝐶𝐶 ∙ 𝐶𝐶𝐶𝐶�1

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠

+ �1 + 𝑟𝑟0,1�
−1 ∙ 𝐵𝐵𝐸𝐸1𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐸𝐸0𝑒𝑒𝑒𝑒

= �1 + 𝑟𝑟0,1�
−1 ∙ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐵𝐵0𝑒𝑒𝑒𝑒 =   �1 + 𝑟𝑟0,1�
−1 ∙ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 + 𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐵𝐵0𝑒𝑒𝑒𝑒

= ��1 + 𝑟𝑟0,1�
−1 ∙ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐸𝐸0𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛� + 𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 ,   

with the underlying cash flow 𝐶𝐶𝐶𝐶�𝑠𝑠
𝑒𝑒𝑒𝑒,𝑠𝑠𝑠𝑠𝑠𝑠  and 𝐶𝐶𝐶𝐶�𝑠𝑠

𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠  net of retrocession, defined by premiums, claims 
payments and costs, marked with tilde for taking into account credit default of a third party inflow (with-
out tilde it means ignoring credit default) and having a positive value for an inflow and a negative value 
for an outflow. The last expression allows for a difference of the same outstanding cash flow of the 
same underlying portfolio, differing by time of valuation, added by the expected result of the new busi-
ness.  

Using in the last expression for Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 the definition of best estimate given in Section 12.5.2 with the 
cash flows 𝐶𝐶𝐶𝐶�𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠 and 𝐶𝐶𝐶𝐶�𝑠𝑠
𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠  ,  we see that there are insurance risk factors in 

𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠�ℱ1�,  market risk factors in 𝐹𝐹𝑋𝑋1𝐶𝐶𝐶𝐶𝐶𝐶 and  �1 + 𝑅𝑅1,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶�1−𝑠𝑠, and credit risk factors from the in-
flows of 𝐶𝐶𝐶𝐶�𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠, the other terms being deterministic at time 𝑡𝑡 = 0. 

More exactly for the credit risk,  

𝐶𝐶𝐶𝐶�𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠 = ��Λ𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖 ∙ 𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖�

𝑐𝑐𝑐𝑐

+ 𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑜𝑜𝑜𝑜𝑜𝑜 , 
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where the sum is over the counterparties 𝑐𝑐𝑐𝑐, subscripts 𝑖𝑖𝑖𝑖 and 𝑜𝑜𝑜𝑜𝑜𝑜 are for the inflows, respectively the 

outflows, and  Λ𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖 ≔ 𝐶𝐶𝐶𝐶

�𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖

𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖  or 1 if the denominator has a value zero. Note that 

Λ𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖 ≥ 0  and  Λ𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑜𝑜𝑜𝑜𝑜𝑜 = 1 as own credit risk is not considered in the SST. The credit 
risk factors are in 𝐸𝐸�Λ𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖�ℱ1�. 

It is possible to decompose additively the insurance risk (IR), market risk (MR) and credit risk (CR) by 
using a linearisation and ignoring the non-linear part (REM) from the following algebraic identity (Taylor 
expansion)  

𝐴𝐴 ∙ 𝐵𝐵 ∙ 𝐶𝐶 − 𝑎𝑎 ∙ 𝑏𝑏 ∙ 𝑐𝑐 = (𝐴𝐴 − 𝑎𝑎) ∙ 𝑏𝑏 ∙ 𝑐𝑐 + 𝑎𝑎 ∙ (𝐵𝐵 − 𝑏𝑏) ∙ 𝑐𝑐 + 𝑎𝑎 ∙ 𝑏𝑏 ∙ (𝐶𝐶 − 𝑐𝑐)
+ (𝐴𝐴 − 𝑎𝑎) ∙ (𝐵𝐵 − 𝑏𝑏) ∙ 𝑐𝑐 + (𝐴𝐴 − 𝑎𝑎) ∙ 𝑏𝑏 ∙ (𝐶𝐶 − 𝑐𝑐) + 𝑎𝑎 ∙ (𝐵𝐵 − 𝑏𝑏) ∙ (𝐶𝐶 − 𝑐𝑐) + (𝐴𝐴 − 𝑎𝑎)
∙ (𝐵𝐵 − 𝑏𝑏) ∙ (𝐶𝐶 − 𝑐𝑐) 

applied to 𝐴𝐴 = 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖�ℱ1� or 𝐴𝐴 = 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑜𝑜𝑜𝑜𝑜𝑜�ℱ1�, 𝐵𝐵 = 𝐹𝐹𝐹𝐹1𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑟𝑟0,1�
−1 ∙

�1 + 𝑅𝑅1,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�1−𝑠𝑠, 𝐶𝐶 = 𝐸𝐸�Λ𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖�ℱ1� and their respective expectations 𝑎𝑎 =
𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖� or 𝑎𝑎 = 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑜𝑜𝑜𝑜𝑜𝑜�, 𝑏𝑏 = 𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑟𝑟0,𝑠𝑠

𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 and 𝑐𝑐 = 𝐸𝐸�Λ𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖�. The 

derivation is quite straightforward with assumption of non-correlation between �1 + 𝑟𝑟0,1�
−1 ∙ 𝐹𝐹𝐹𝐹1𝐶𝐶𝐶𝐶𝐶𝐶 ∙

�1 + 𝑅𝑅1,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�1−𝑠𝑠 and 𝐸𝐸�𝐶𝐶𝐶𝐶�𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶𝐶𝐶|ℱ1� and with assumption of non-correlation at time 𝑡𝑡 = 0 and at time 
𝑡𝑡 = 1  between Λ𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖  and 𝐶𝐶𝐹𝐹𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖, else without these assumptions cumbersome. 

This provides an additive expansion  

Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 = ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 + ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1

𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀 + ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝐶𝐶 + 𝑅𝑅𝑅𝑅𝑅𝑅1

𝑖𝑖𝑖𝑖𝑖𝑖 +  𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 ,  

where, using the simplifying assumption 𝐸𝐸�Λ𝑠𝑠
𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝑠𝑠𝑠𝑠𝑠𝑠,𝑐𝑐𝑐𝑐,𝑖𝑖𝑖𝑖� ≈ 1 we obtain ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1

𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 = �1 + 𝑟𝑟0,1�
−1 ∙

𝐵𝐵𝐸𝐸1,(>0)
(𝐼𝐼𝐼𝐼) − 𝐵𝐵𝐸𝐸0

(𝐼𝐼𝐼𝐼)   which has only insurance risk factors as stochastic, and analogously  ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀 has 

only market risk factors, respectively ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝐶𝐶 only credit risk factors as stochastic. Thus, the defini-

tion of  the one-year change related to insurance risk in Section 4.3 corresponds to �1 + 𝑟𝑟0,1�
−1 ∙

𝐵𝐵𝐸𝐸1,(>0)
(𝐼𝐼𝐼𝐼) − 𝐵𝐵𝐸𝐸0

(𝐼𝐼𝐼𝐼) and the definition of expected insurance result to 𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 . 

The technical description of the SST standard model aggregation and market value margin provides 
broader explanations on the expansions related to the one-year change in RBC and their use for com-
puting the target capital. The equivalence of notations is shown in the following table.  

Technische Beschreibung für das SST-Stan-
dardmodell Aggregation und Mindestbetrag 

Technical description of the SST standard 
model reinsurance captive, Section 12.5 

𝑍𝑍𝑍𝑍0 = −𝐸𝐸𝐸𝐸𝛼𝛼 ��1 + 𝑟𝑟0,1�
−1 ∙ 𝑅𝑅𝑅𝑅𝑅𝑅1 − 𝑅𝑅𝑅𝑅𝑅𝑅0�

= −𝐸𝐸𝐸𝐸𝛼𝛼[∆𝑅𝑅𝑅𝑅𝑅𝑅1] 

𝑇𝑇𝐶𝐶0 = −𝐸𝐸𝑆𝑆𝛼𝛼 ��1 + 𝑟𝑟0,1�
−1 ⋅ 𝑅𝑅𝑅𝑅𝐶𝐶1 − 𝑅𝑅𝑅𝑅𝐶𝐶0�

= −𝐸𝐸𝑆𝑆𝛼𝛼(Δ𝑅𝑅𝑅𝑅𝐶𝐶1) 

∆𝑅𝑅𝑅𝑅𝑅𝑅1 = ∆𝑅𝑅𝑅𝑅𝑅𝑅1𝑖𝑖𝑖𝑖𝑖𝑖 + ∆𝑅𝑅𝑅𝑅𝑅𝑅1𝑖𝑖𝑖𝑖𝑖𝑖 + ∆𝑅𝑅𝑅𝑅𝑅𝑅1𝑜𝑜𝑜𝑜ℎ + ∆𝑅𝑅𝑅𝑅𝑅𝑅1𝑀𝑀𝑀𝑀𝑀𝑀

+ ∆𝑅𝑅𝑅𝑅𝑅𝑅1𝑑𝑑𝑑𝑑𝑑𝑑 
Δ𝑅𝑅𝑅𝑅𝐶𝐶1 = Δ𝑅𝑅𝑅𝑅𝐶𝐶1

𝑖𝑖𝑖𝑖𝑖𝑖 + rest 

∆𝑅𝑅𝑅𝑅𝑅𝑅1𝑖𝑖𝑖𝑖𝑖𝑖 = ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1𝑖𝑖𝑖𝑖𝑖𝑖 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸0𝑖𝑖𝑖𝑖𝑖𝑖 Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 
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∆𝑅𝑅𝑅𝑅𝑅𝑅��������1𝑖𝑖𝑖𝑖𝑖𝑖 = �1 + 𝑟𝑟0,1�
−1 ∙ 𝐵𝐵𝐵𝐵1((𝐶𝐶𝐶𝐶𝑠𝑠𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛)𝑠𝑠>0)

− 𝐵𝐵𝐵𝐵0((𝐶𝐶𝐶𝐶𝑠𝑠𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛)𝑠𝑠>0) 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸0𝑖𝑖𝑖𝑖𝑖𝑖 = 𝐵𝐵𝐵𝐵0((𝐶𝐶𝐶𝐶𝑠𝑠𝑛𝑛𝑛𝑛𝑛𝑛)𝑠𝑠>0) 

Δ𝑅𝑅𝑅𝑅𝐶𝐶1𝑖𝑖𝑖𝑖𝑖𝑖 = ��1 + 𝑟𝑟0,1�
−1 ∙ 𝐵𝐵𝐵𝐵1,(>0)

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛 − 𝐵𝐵𝐸𝐸0𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛�
+ 𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 

𝐵𝐵𝐵𝐵𝑡𝑡 ��𝐶𝐶𝐶𝐶𝑠𝑠
𝑖𝑖𝑖𝑖𝑖𝑖,(𝑣𝑣),𝑃𝑃𝑃𝑃𝑃𝑃�

𝑠𝑠>𝑢𝑢
�

= �𝐹𝐹𝐹𝐹𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶
𝐶𝐶𝐶𝐶𝐶𝐶

∙��1 + 𝑅𝑅𝑡𝑡,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�𝑡𝑡−𝑠𝑠

𝑠𝑠>𝑢𝑢

∙ 𝐸𝐸 �Λ𝑠𝑠
𝑖𝑖𝑖𝑖𝑖𝑖,(𝑣𝑣),𝑃𝑃𝑃𝑃𝑃𝑃,𝐶𝐶𝐶𝐶𝐶𝐶|ℱ𝑡𝑡�

∙ 𝐸𝐸 �𝐶𝐶𝐶𝐶𝑠𝑠
𝑖𝑖𝑖𝑖𝑖𝑖,(𝑣𝑣),𝑃𝑃𝑃𝑃𝑃𝑃,𝐶𝐶𝐶𝐶𝐶𝐶|ℱ𝑡𝑡� 

𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢) = 𝐵𝐵𝐸𝐸𝑡𝑡�𝐶𝐶𝐹𝐹(>𝑢𝑢)�

= ��𝐹𝐹𝐹𝐹𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶
𝑠𝑠>𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠

⋅ �1 + 𝑅𝑅𝑡𝑡,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�𝑡𝑡−𝑠𝑠 ⋅ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡� 
 

�1 + 𝑟𝑟0,𝑡𝑡�
−𝑡𝑡 ∙ 𝐵𝐵𝐵𝐵𝑡𝑡,0

𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼

= ��𝐹𝐹𝐹𝐹0𝐶𝐶𝐶𝐶𝐶𝐶
𝑠𝑠>0𝐶𝐶𝐶𝐶𝐶𝐶

∙ �1 + 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠 ∙ 𝐸𝐸�Λ𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶𝐶𝐶�
∙ 𝐸𝐸�𝐶𝐶𝐶𝐶𝑠𝑠

𝑒𝑒𝑒𝑒+𝑛𝑛𝑛𝑛𝑛𝑛,𝐶𝐶𝐶𝐶𝐶𝐶|ℱ𝑡𝑡� 

�1 + 𝑟𝑟0,𝑡𝑡�
−𝑡𝑡 ∙ 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)

(𝐼𝐼𝐼𝐼)

= ��𝐹𝐹𝑋𝑋0𝐶𝐶𝐶𝐶𝐶𝐶 ∙ �1 + 𝑟𝑟0,𝑠𝑠
𝐶𝐶𝐶𝐶𝐶𝐶�−𝑠𝑠

𝑠𝑠>𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠

∙ 𝐸𝐸�𝐶𝐶𝐹𝐹𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠�ℱ𝑡𝑡�, 

with 𝑢𝑢 = 0. 

We write 𝑩𝑩𝑬𝑬𝒕𝒕,(>𝒖𝒖) for 𝑩𝑩𝑬𝑬𝒕𝒕,(>𝒖𝒖)
(𝑰𝑰𝑰𝑰)  in all other Sec-

tions, as only 𝐵𝐵𝐸𝐸𝑡𝑡,(>𝑢𝑢)
(𝐼𝐼𝐼𝐼)  is used in those Sections. 

∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 = �1 + 𝑟𝑟0,1�

−1 ∙ 𝐵𝐵𝐵𝐵1,0
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 − 𝐵𝐵𝐵𝐵0,0

𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼  ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐼𝐼𝐼𝐼 = �1 + 𝑟𝑟0,1�

−1
∙ 𝐵𝐵𝐸𝐸1,(>0)

(𝐼𝐼𝐼𝐼) − 𝐵𝐵𝐸𝐸0
(𝐼𝐼𝐼𝐼) 

∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀 = �1 + 𝑟𝑟0,1�

−1 ∙ 𝐵𝐵𝐵𝐵1,0
𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀 − 𝐵𝐵𝐵𝐵0,0

𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀  ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝑀𝑀𝑀𝑀 

∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝐶𝐶 = �1 + 𝑟𝑟0,1�

−1 ∙ 𝐵𝐵𝐵𝐵1,0
𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝐶𝐶 − 𝐵𝐵𝐵𝐵0,0

𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝐶𝐶  ∆𝑅𝑅𝑅𝑅𝑅𝑅��������1
𝑖𝑖𝑖𝑖𝑖𝑖,𝐶𝐶𝑅𝑅 

𝑅𝑅𝑅𝑅𝑅𝑅�������1𝑖𝑖𝑖𝑖𝑖𝑖 𝑅𝑅𝑅𝑅𝑅𝑅1
𝑖𝑖𝑖𝑖𝑖𝑖 

𝐵𝐵𝐵𝐵0𝑖𝑖𝑖𝑖𝑖𝑖 𝐵𝐵𝐸𝐸0𝑛𝑛𝑛𝑛𝑛𝑛 

 

13 Record of changes  

Changes of content are listed; editorial corrections are not. 

Version 31 October 2025, changes from 31 October 2024 

• Former Section 3.2 Glossary has been deleted. Its content is now integrated throughout the text.  
• Section 4 The one-year change for insurance risk has been rewritten. This new version clarifies the 

treatment of multiple currencies and focuses solely on definitions relevant to the captive model. De-
tailed explanations have been moved to the Appendix, specifically to the new Section 12.5 Insur-
ance risk as part of the one-year change in risk bearing capital. 

• Sections 6.2 and 12.3: a square sign was missing in the formula for the shape parameter of the 
Gamma distribution, this has now been corrected. However, the implementation in the SST-Captive-
Template and the R-Tool was already accurate. 
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• The text concerning the URR risk of Section 6.1 has been moved to a new Section 6.4 for clarity.  
• Section 10.2 Market value margin (MVM) has been rewritten in a more straightforward way. 
• Section 11.2 Features of the R-Tool : Regarding the bullet point "Aggregation for the net loss across 

the parameter segments independently, see Section 6", the discount factor was initially not imple-
mented in the R-Tool. This issue has been corrected and does not require any changes in the pre-
sent document. 

• Section 12.4 Pattern in Appendix has been added. Before it was previously partially covered in the 
main text. 

Version 31 October 2024, changes from 31 October 2023 

• References and terminology are modified according to the modification of ISO-FINMA (AVO-
FINMA/OS-FINMA) abrogating the FINMA Circular 17/3 "SST". 

• Alignment of terminology with SST balance sheet and technical description for the SST standard 
model aggregation and market value margin in Section 3.1 and 10.2. 
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