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Abstract 

New trends in life insurance regulation have a major impact not only on gross written 

premiums reported in financial statements but also on the overall profit recognition of the 

insurance products. Since 2023 the IFRS 17 standard has come into force as mandatory in 

some jurisdictions such as local GAAP and for international insurance groups. This resulted 

in major changes in the actuarial valuation methods used for technical provision valuation 

and consecutive financial disclosures. New variables such as contractual service margin 

and risk adjustment for non-financial risks are part of the insurance company's liabilities 

and affect the total value of the economic result reported by insurance companies. The paper 

presents a proposal for a model for valuating portfolio of term insurance contracts with 

supplement insurance covers critical illness. The amount of the premium depends on the 

choice of the adequate actuarial assumptions, which describe in detail the actuarial 

assumptions and their selection. The main output of the paper is a complete valuation of a 

product with supplement insurance covers in the context of IFRS 17 valuation. The risk 

adjustment is valued using the Value at Risk method at the 70th percentile. The proper 

valuation of contractual service margin and risk adjustment is a necessary source of 

information for insurance company management to manage products not only in life 

insurance.  

 

Keywords: term insurance, critical illness, IFRS 17, actuarial valuation basis, contractual 

service margin, risk adjustment 

 

JEL classification: G22, C02, G32, C69  

 

 

Introduction 
 

Actuaries are highly qualified experts who provide expert advice and appropriate solutions 

to financial, business, or social problems related to uncertain future events. Actuaries use 
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mathematics and statistics to estimate the financial impact of risk and uncertainty with aim 

to better manage overall company´s risks, both qualitative and quantitative ones. They 

collaborate on product design and development, determining the amount of insurance 

premiums, so-called pricing, the methodology of insurance liabilities valuation and their 

subsequent quantification, so-called reserving, financial reporting for the purposes of IFRS 

17, IFRS 9 (Financial instruments), IFRS 15 (Revenue from contracts with customers), and 

others, solvency and capital requirement testing, risk management as a function of risk 

management, (Alhawtmeh, 2023). Currently, more and more actuaries work on data analysis 

in data science and big data projects, regulatory compliance, e.g. also in validating the results 

of artificial intelligence (AI), as advisors to ministries or governments and research and 

development. Another area in which actuaries specialize is enterprise risk management. In 

the financial sector, this is defined as a risk management function. 

 

In Slovakia, all insurance companies have been required to report their liabilities according 

to IFRS standards since 2005. All methodologies for insurance companies in Slovakia and 

also courses at universities are in accordance with the currently valid IFRS 17 standard.  

We believe that this approach will gradually become mandatory and implemented at least in 

all countries in the European Union.  

 

In a life insurance company, they perform several tasks that can be divided into four basic 

groups:  

• creation and valuation of insurance products (pricing),  

• methodology, best estimate assumption and valuation of the value of the reserve of 

insurance contracts (reservation), including surrender values, IFRS 17 and Solvency 

II (European Union, 2009), IASB (2019),  

• calculation of capital requirements, solvency testing, and other activities related to 

quantitative risk management,  

• data analysis, use of actuarial techniques in processing big data, data science and AI.  

 

The result of the process of creating and pricing insurance products results in determining 

the amount known as-insurance premium policyholder will pay for the insurance services. 

The insurance premium is the costs that the policyholder pays to the insurance company to 

take on certain risks and provide the corresponding guarantees related to the death and/or 

survival, or the health status of the insured person. The product creation process includes 

the following actuarial activities:  
 

• insurance product pricing, i.e., insurance rate, in connection with the conditions is 

the underwriting of health risk (i.e., insurance exclusions, content of insurance 

coverage, for example in case of illness, disability), employment risk (i.e., office 

employee, vs. construction worker) or various risky hobbies (i.e., road running, vs. 

diving, parachute jumping), 

• determining the assumptions for valuing the insurance premium (actuarial valuation 

basis), choosing an appropriate valuation method, and calculating additional 

guarantees and options into the product price,  

• programming, creating an actuarial model that projects cash flows, discounts them 

in order to determine the expected profit margin of the insurance product,  

• creating product documentation in accordance with actuarial standards and internal 

regulations of the insurance company,  

• in the case of life insurance products that are associated with investments, the actuary 

cooperates in setting the mechanism for determining the value of the interest 
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guarantees provided, profit shares for the client or also setting the investment strategy 

of the insurance company or investment fund.  

 

The paper deals with the valuation of term insurance with supplementary critical illness 

insurance. The aim of the paper is to present a proposal for valuation in the context of 

IFRS 17 (IFRS 17, 2020), considering the complete methodology and principles that the 

insurance company must apply. After an introduction to actuarial issues, the methodological 

part of pricing the product and valuation of risk adjustment (RA) and contractual service 

margin (CSM) values follows. After defining actuarial assumptions and formulas, actuarial 

analyses in the context of IFRS 17 follow. The research issue consists in finding the optimal 

application of the principles described in the IFRS 17 standard. In the results section, CSM 

and RA are analyzed, because the profit from insurance contracts depends on these values 

and on their way of calculation.  

 

Literature review 

 

IFRS 17, issued by the IASB in 2017 and effective from 2023, represents a fundamental 

reform of insurance contract accounting compared to the previous standard IFRS 4. The 

main difference is a unified approach to measuring insurance liabilities using new values: 

the Fulfillment Cash Flows, Risk adjustment and the Contractual Service Margin, thereby 

increasing the transparency and comparability of financial statements (IFRS 17, 2020). PWC 

(2022) highlights the impact on the volatility of insurance companies’ profitability, as IFRS 

17 requires updating assumptions. According to Deloitte (2022), the main challenge of 

implementation is the complexity of calculations and the demands on IT systems. Spigarska 

(2020) presents the significant changes that IFRS 17 introduces compared to IFRS 4, 

especially in the area of insurance contract valuation and their impact on insurance 

companies’ financial statements. Broz Tominac (2023) analyzes the key improvements of 

IFRS 17 compared to IFRS 4, including aspects such as relevance and accuracy, 

profitability, and comparability of financial statements. 

 

Valuation of life insurance contracts with supplementary insurances under IFRS 17 is a 

complex process requiring a standardized accounting approach. IFRS 17 introduces the 

General Measurement Model (GMM) and the Variable Fee Approach (VFA), which 

significantly impact contract valuation (Palmborg et al., 2020). A key component of IFRS 

17 is the contractual service margin, which enables the gradual recognition of profits over 

the policy's lifetime, ensuring consistency in financial reporting (International Monetary 

Fund [IMF], 2020). Supplementary insurances, such as disability or critical illness riders, 

pose challenges in risk assessment and discount rate selection (EIOPA, 2024a). Actuarial 

assumptions, including mortality, lapse rates, and discounting, are crucial in determining 

insurance liabilities. The adoption of IFRS 17 has led insurers to reassess their financial 

models, aligning with a principle-based framework (IMF, 2020). Research suggests that the 

standard enhances transparency and comparability among insurers, improving stakeholders' 

decision-making processes (Palmborg et al., 2020). However, implementation challenges, 

such as data granularity and system modifications, remain significant hurdles (EIOPA, 

2024b). European regulators have analyzed the impact of IFRS 17 on insurers' financial 

statements, identifying variations in liability valuation (EIOPA, 2024b). Further empirical 

studies are needed to assess the long-term financial effects of IFRS 17 on insurers’ 

profitability and solvency (IMF, 2020). Overall, the framework provides a more accurate 

representation of insurance obligations, ensuring a fair valuation of contracts with 

supplementary coverages.  
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Methodology of pricing of life insurance product 
 
This section introduces term life insurance, including supplementary critical illness 

coverage, forming a single contract. 

 

• Term insurance: The insured event occurs when the insured person dies during the 

insurance period. The insurance ends when the insurance event occurs, the policy period 

expires, or the policyholder cancels it. The policyholder is not entitled to payment of the 

surrender value, nor is he entitled to a profit sharing. 

 

• Supplementary critical illness insurance: Insured event: diagnosis of a critical illness 

defined in the list during the insurance period, such as diagnosis of various types of 

cancer according to the list, stroke, heart attack, transplantation of various organs, and 

sclerosis. The lists of covered illnesses tend to be long and varies for different insurance 

companies. The insurance ends on the date of the earliest event: the insured event occurs, 

the insured person passes away, the insurance period expires, or the policyholder 

terminates the insurance early. The policyholder is not entitled to payment of the 

surrender value, nor is he entitled to a profit sharing.   

 

In Table 1 are described the actuarial assumptions used for product pricing. The actuarial 

valuation base consists of technical interest rate, mortality rate, and incidence rate for critical 

illnesses.  The initial assumptions include administrative, settlement expenses, targeted 

profit margin, and cost of capital. The input information is the parameters of the insurance 

product: acquisition and maintenance commission. Unisex mortality tables are used for 

pricing premium (under EU directive 2004/113/ES), but female mortality tables are used for 

next actuarial analyses, e. g. for estimation of claims. (Statistical Office of the Slovak 

Republic, 2025). 

 

Table 1: Assumptions used for pricing  
Product Term insurance 

Supplementary critical illness insurance   

Entry age  50  woman     

Sum insured 50,000 €  

Insurance period 5       

Term insurance 

Initial costs 100 €    

First year commission 50 % from the first year's premium 

Administrative costs 25 € from the 1st year, increases by inflation 

Maintenance commission 10 % from the 2nd year and further premiums 

Cost of insurance claims 30 € subject to inflation   

Technical interest rate 2 %    

Mortality rate MT 2022 unisex mortality tables 

Target profit margin 15 % 

Supplementary critical illness insurance 

Initial costs 50 €       

First year commission 50 % from the first year's premium   

Administrative costs 5 € from the 1st year, increases by inflation 

Maintenance commission 10 % from the 2nd year and further premiums 

Cost of insurance claims 150 € subject to inflation     

Incidence rate + 15 %  unisex mortality tables 2022     

Target profit margin 10 %       
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Source: own processing 

The gross premium is created by adding costs to the net premium. It can also be referred to 

as an adequate premium. The basic principle of calculating the total premium is to cover the 

costs of a specific insurance contract, IFRS 17 (2020). First, all expenses are divided into 

individual groups of insurance products and assigned to activities related to the creation, 

operation, and sale of the given insurance. These costs include distribution expenses, such 

as commission and operational costs of the insurance company, which are allocated per 

insurance contract. All costs are then calculated into the insurance premium.  

Equivalence equation for the gross premium is in the form  

 

 

where 

- ( )
xn

PV B B ä=   - the present value of the premium, 

- 
1( )
xn

PV SA SA A=   - the present value of the benefits, 

- ( )PV C - the present value of the costs. 

 

The present value of the costs of distribution - commissions depends on the way they are 

determined by the insurance company.  

 

Let  

iC – initial commission, which is a percentage of the premium for the first year,  

rC – maintenance commission, which is a percentage of each subsequent premium.  

Then, the present value of the commissions is obtained from 

 

 

We denote the value of a temporary due one-year deferred annuity with inflation 

as 1 1
´

xn
ä

−
.   

 

The present value of an insurance company's expenses related to a product can be expressed 

as either a fixed component or as a percentage of the premium or sum insured. We consider 

fixed expenses, such as  

𝐸𝑖 – initial expenses, 

𝐸𝑟  – renewal/administration expenses, 

𝐸𝑐 - expenses associated with insurance claims. 

 

The present value of additional costs can be expressed in the form 

 

 

The present value of costs, after adding the present value of costs to the present value of 

commissions, is given by the formula 

 ( ) ( ) ( )PV B PV SA PV C= +        (1) 

 1 1i r xn
C B C B ä

−
 +          (2) 

 
1

1 1
´ ´i r cxn xn

E E ä E A
−

+  +         (3) 
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We put present values PV(B), PV(SA) a PV(C) into premium equivalence equation 

 

 

and thus, we obtain the relationship for premium for term insurance in the form (Krčová et 

al., 2022): 

 

 

We add the profit margin that covers the cost of capital expenses to get the resulting 

insurance VB for the main coverage is 

 

 

We utilized mortality tables from the Statistical Office for the year 2022, assuming an 

incidence rate for critical illness at 115 % of the mortality rate. A fixed inflation rate of 2 % 

was applied. This approach allows for the explicit inclusion of cost inflation in the 

calculation of the insurance premium. We applied inflation by using the following formula 

(Krčová et al., 2022).  

 

 

To calculate the premium for supplementary critical illness insurance, we used the formula 

 

 

Next, we have calculated the profit margin and the resulting insurance VB for the critical 

illness supplement, using formulas (6), (7) and (9).  

 

 Table 2: Premium for each part of insurance 
Premium Term insurance (€) Critical illnesses (€) 

Net premium 247  284  

Total amount of premium 415  408  

 Source: own processing 

 
1

1 11 1
( ) ´ ´i r i r cxn xn xn

PV C C B C B ä E E ä E A
− −

=  +   + +  +         (4) 

 
1 1

1 11 1
´ ´i r i r cxn xn xn xn xn

B ä SA A C B C B ä E E ä E A
− −

 =  +  +   + +  +         

(5) 

 

1
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−

−
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+
       (8) 
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When determining the best estimate of the interest rate, we will base our calculations on the 

spot risk-free interest rate curve for the euro as of 31 December 2023 published by (EIOPA, 

2024a). The best estimate of the inflation rate is determined based on the quarterly forecast 

of Consumer price index published by the National Bank of Slovakia (NBS, 2024). These 

are shown in Table 3.  

 

Table 3: Discount rates used in pricing process 
Year of insurance Spot risk-free 

interest rate 

(%) 

31.12.2023 

1-year forward 

interest rate 

(%) 

31.12.2023 

Annual 

cumulative 

discount rate 

(%)  

31.12.2023 

Inflation 

rate NBS 

(%) 

Cumulative 

inflation rate 

NBS (%) 

1 3.357 3.357 0.9675 3.00 3.00 

2 2.690 2.027 0.9483 5.30 8.46 

3 2.439 1.939 0.9303 3.80 12.58 

4 2.350 2.083 0.9113 2.80 15.73 

5 2.323 2.215 0.8916 2.80 18.97 

Source: own processing based on EIOPA, 2024a and NBS, 2024 

 

The formula for converting a spot interest rate to a forward interest rate forms a 

fundamental element for understanding the term structure of interest rates and financial 

transactions and is as follows (Hull, 2018) 

where  ,t TF  - forward interest rate between time t and T, 

             tS   - spot interest rate at time t, 

             TS  - spot interest rate at time T. 

 

The actuarial valuation basis is static as seen as interest rate and inflation and does not 

change in the future based on market development, creating the basis for the valuation of 

financial options and guarantees. (Furrer, 2024).    

 

In the context of an insurance company, a credit spread is used to discount future cash flows 

to consider the credit/counterparty risk associated with investments in assets that are not 

completely risk-free. According to the valuation framework, we distinguish further 

adjustments to the risk-free interest rate to determine the present value of cash flows. In the 

Solvency II methodology, a volatility adjustment is used to express the riskiness of the 

increase in credit spreads because of the financial crisis, and a matching adjustment, which 

adjusts the discount rate by the return on assets that are closely matched to liabilities. The 

methodology for calculating these adjustments is complex and is described in the Solvency 

II regulation, issued by EIOPA (2024b). For IFRS 17 purposes we will use only the risk-

free interest rate as in the insurance products in example are pure risk covers and thus 

corresponding discount rate shall not be adjusted.  

 

 ,

(1 )
1

(1 )

T

T t
T

t T t

T t
t

S
F

S

−

−

 
+ = −

 
+  

 
      

(10) 
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Lapse rate is company specific assumption and thus is difficult to observe in the markets. 

We used 10% in the first year, 9% in the second year, 8% in the third year and in the next 

years is 7%. For critical illness they are increased by 10% as supplementary insurance can 

be cancelled without cancelling whole policy. The best estimates of expenses are equal to 

the pricing ones as stated in Table 1. 

 

 

Actuarial analyses in the context of IFRS 17 

 
Each insurance company is required to justify the choice of accounting policy and the 

method of applying the valuation method for insurance contracts. The choice of accounting 

methodology is stated in the notes section, which is part of the financial statements. In this 

part of the paper, we will present the actuarial research methods that we applied to achieve 

the practical results described in the Results and Discussion chapter.  

 

Valuation methods under IFRS 17 are described in detail by Widing and Jansson (2018), 

Páleš et al. (2021). The GMM method is critically analyzed by the German authors Ewelt-

Knauer et al. (2018). Palmborg et al. (2021) demonstrate valuation and allocation method 

and profit-and-loss algorithm for a realistic size life insurance portfolio under IFRS 17. 

According to IFRS 17, an insurance company must report CSM and RA for a group of 

insurance contracts always profitable as profit margin is positive thus sum up term insurance 

and critical illness both creating one insurance policy into one portfolio. If the result of the 

GMM method is a contractual service margin, then the group of insurance contracts is 

profitable. If the result is a negative value, then it becomes a loss component, which must 

be reported in the income statement. However, the insurance company must monitor the 

development of the loss component in case the insurance contract becomes profitable again 

and a contractual service margin is formed (Páleš et al., 2021). Coverage units were 

calculated under the sum assured. CSM release through coverage units’ pattern (Zelinová et 

al. 2022b). 

 

The mathematical relationship for cash flow modelling of best estimate of liabilities:  

 

where 

 tl  - is number of alive of year t, 

 td  - is number of deaths of year t, 

 tci - is number of critical illnesses of year t. 

 

The present value of future cash flows is calculated as follows 

 

where 

PVFCF - present value of future cash flows, 
BoP

tCF - cash flow at the beginning of the year t,   

 
1 1 1t V t t i t V i t t r t c tCF B l SA d E l B C l l E d E SA ci− − −=  −  −  −   −  −  −   (11) 

 
( )

1
1 1

(1 )1

BoP EoPn
t t

t t t
t tt

CF CF
PVFCF

rr
−

= −

 
= + 
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(12) 
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EoP

tCF  - cash flows at the end of year t. 

r - locked in 1-year risk free interest rate,   
t - time period – year. 

 

Determining of CSM and RA 
 

Contractual service margin (CSM) is part of the liability of insurance contracts and 

represents the unearned profit that the insurer will recognize when it provides services under 

the insurance contracts in the future. At initial recognition, the insurer measures the CSM at 

an amount that is recognized in balance sheet and not income statement (IFRS 17, 2020). 

The CSM corresponds to the difference between cash inflows and cash outflows, factoring 

the risk adjustment and discounting to time zero. Once the insurance contract period, the 

service margin must be fully written off and recorded in the income statement. The 

contractual service margin cannot be reported as a negative value. In case the difference 

between present value of cash flows and risk adjustment from non – financial risk has a 

negative value, then it is a loss component, that is reported in the income statement as a loss 

(Yousuf et al., 2021).  

 

The CSM calculation is performed for the initial valuation using the GMM (General model 

measurement) method 

 

where 

 0PVFCF  -   present value of the future cash flows at initial recognition, 

 
0RA -   risk adjustment for non-financial risk at initial recognition, 

 
0LC -   loss component at initial recognition. 

 

The insurance coverage units provide a pattern for the releasing of the contractual service 

margin over time by using the amortization factor 
tAF  

where 

 
tCU  - coverage units for the period t, 

 
1

n

t

t

PVCU
=

  -  the sum of all coverage units for the remaining period (Zelinová et 

al.,  

2022a). 

 

IFRS 17 does not specify the exact methods for calculating insurance coverage units, but it 

does provide guidelines within which to operate. One approach is to work with the amount 

of insurance benefits that are to be paid in the insured events (England et al., 2019). The 

benefit amounts are determined for each type of insurance coverage based on the maximum 

amount that the policyholder might receive. The expected duration of insurance coverage is 

 
0 0 0 0CSM PVFCF RA= −  

0 0 0 0LC PVFCF RA= −  

      

(13) 
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determined by the expected number of policies for each type of main coverage/risk 

separately. It is used to express the probability that insurance events occur only to the extent 

that they affect the expected duration of the contracts in the group. The calculation of CU is 

as follows  

 

where 

 SA  - sum assured for all insurance coverage, 

 _ _ tno pols if   - an expected number of insurance contracts in force. 

 

IFRS 17 does not prescribe specific techniques that insurers should use to assess risk 

adjustments for non-financial risks. However, to fulfill its intended purpose, IFRS stipulates 

that the assessment should adhere to the following characteristics:  

• a risk with a lower frequency and higher severity will result in a higher risk 

adjustment compared to a risk with a higher frequency and lower severity,  

• for the same type of risk, a contract with a longer duration has higher risk premiums 

than a contract with a shorter duration,  

• risks with a broader probability distribution will have higher risk adjustments than 

risks with a distribution based on estimates,  

• the less information about the insurer’s current estimates and trends is available, the 

higher the risk adjustment. (Páleš et al., 2021). 

 

Longer experience reduces uncertainty, which decreases risk adjustment value. One method 

for risk adjustment calculations is the Cost of Capital method, commonly used by most 

insurance companies. However, some insurance companies determine the risk adjustment 

amount using fixed percentage based on projected cash - flows or simpler calculations of 

Value at Risk or Conditional Value at Risk. In the modelling, we expressed the necessary 

capital by applying the shocks specified by the Solvency II methodology for the selected 

risks. The risks affecting term life insurance are mortality risk, expense risk, and lapse risk. 

These risks have correlation coefficients, shown in Table 4. For Critical Illness, the 

morbidity is added, and dependency coefficients are shown in Table 5.  

 

Table 4: Risks for term insurance 
Correlation matrix  Mortality lapse expenses 

mortality 1 0 0.25 

lapse 0 1 0.5 

expenses 0.25 0.5 1 

Source: Solvency II, European Union, 2009 

 

Table 5: Risks for rider`s Critical illnesses  
Correlation 

matrix  

mortality morbidity lapse expenses 

mortality 1 0.25 0 0.25 

morbidity 0.25 1 0 0.5 

lapse 0 0 1 0.5 

expenses 0.25 0.5 0.5 1 

Source: Solvency II, European Union, 2009 

 

 
1

_ _
n

t t

t

CU SA no pols if
=
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When calculating the risk adjustment, we chose a confidence level for the Value at Risk 

(VaR) of 70%. The VaR percentile represents the probability that the actual outcome will 

be less than the VaR value for the selected time period and is therefore equal to the target 

confidence level. The risk adjustment is defined as the difference between the VaR and the 

best estimate, which represents the present value of future cash flows as part of the fulfilment 

of cash flows. In the paper, we work with the values of the shock scenarios for non-financial 

risks offered by Solvency II at a confidence level of 99.5% in one year. Using a standardized 

normal distribution with parameters 0 = and 1 = , were adjusted the shock applied to 70% 

confidence level. The formula for distribution function is: 

 

 

That will result for term insurance to an increase in mortality up shock by 3.05% instead of 

15% used in Solvency II, an increase in cancellations in lapse mass shock by 10.18% instead 

of 40% used in Solvency II, and an increase in expenses by 1.9% instead of 10%, with a 

subsequent increase in inflation by 0.2% instead of 1%. In the case of critical illnesses with 

a 4.05% reduction in mortality down shock, instead of 20%, an increase in morbidity of 

7.13% in the first year instead of 35%, 5.09% in the following years instead of 25%, shock 

for cancellation and inflation are same as for term insurance. Based on these shock scenarios, 

we express the value of additional capital using capital requirements.  

 

 

where 

𝑁𝐹𝑅𝑡
𝑚𝑡     - Non – financial risk – mortality value of additional capital in a shock scenario 

with increased mortality,  

𝑁𝐹𝑅𝑡
𝑚𝑑   - Non – financial risk - morbidity, value of additional capital in a shock scenario 

with increased mortality,  

𝑁𝐹𝑅𝑡
𝑙    - Non – financial risk – lapse, value of additional capital in a shock scenario with 

increased cancellation,  

𝑁𝐹𝑅𝑡
𝑒    -  Non – financial risk - expenses, value of additional capital in a shock scenario with 

increased costs and inflation,  

𝑃𝑉𝐹𝐶𝐹𝑡
𝑚𝑡 - Present value of Future cash flows, after applying shock for mortality, 

𝑃𝑉𝐹𝐶𝐹𝑡
𝑚𝑑- Present value of Future cash flows after applying shock for morbidity, 

𝑃𝑉𝐹𝐶𝐹𝑡
𝑙- Present value of Future cash flows after applying shock for lapse, 

𝑃𝑉𝐹𝐶𝐹𝑡
𝑒- Present value of Future cash flows after applying shock for expenses and inflation. 

The value of the total capital for term insurance expressed by mortality, lapse and cost 

shocks is determined by the relationship similar, defined in Solvency II, (2015) 
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where 

 CorrL(i,j) - correlation parameter for life insurance underwriting risk shown in Table 4. 

 
The value of the total non – financial risk for critical illness of supplementary insurance 

expressed by mortality, morbidity, cancellation and cost shocks will be determined by the 

relationship, like Solvency II, (2015) 

 

 

where  

 CorrSLTH(i,j) -  correlation parameter for Health SLT underwriting risk shown in Table 5. 

 

 

Results and discussion 
 

The above assumptions and mathematical relationships can be used to project the future 

development of the insurance contract portfolio. For term insurance, we consider the number 

of contracts to be 1,000 for simplification, contracts for women will be used, for critical 

illness insurance we consider 900 units.  

 

Table 6 shows the decrements involved in the calculation of cash flows for term insurance 

and Table 7 for critical illness, mortality tables and incidence rates used for projecting of 

claim cash – flows are specific for women and not unisex which were used in premium 

pricing, because insurance companies use for best estimates mortality tables for calculation 

of insurance liabilities. 

 

Table 6: Projection of decrements for term insurance 
Year Age Probability of 

mortality 

Probability of 

lapses 

is Number of 

deaths 

Number of 

lapses 

t x q(x) s(x) l(t) d(t) s(t) 

0    1,000   

1 50 0.0020 0.1000 898.20 2.00 99.80 

2 51 0.0022 0.0900 815.56 1.98 80.66 

3 52 0.0026 0.0800 748.37 2.12 65.08 

4 53 0.0032 0.0700 693.75 2.39 52.22 

5 54 0.0033 0.0700 643.06 2.29 48.40 

Source: own processing based on mortality tables, Statistical Office of the Slovak Republic, 

2025 

 

Table 7: Projection of decrements for critical illness 
Year Age Probability 

of 

mortality 

Probability 

of lapses 

Probability 

of critical 

illness 

Number 

of alive 

Number 

of 

deaths 

Number 

of 

critical 

illnesses 

Number 

of lapses 

t x q(x) s(x) i(x) l(t) d(t) ci(t) s(t) 

0     900    

1 50 0.0020 0.1100 0.0022 797.64 1.80 1.98 98.58 

2 51 0.0022 0.0990 0.0026 715.22 1.75 2.07 78.59 

3 52 0.0026 0.0880 0.0030 648.63 1.86 2.15 62.59 

 SLTht ( , )

,

mt md l e

t i j t t t t

i j

RA NFR CorrSLTH NFR NFR NFR NFR= =     (19) 
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Year Age Probability 

of 

mortality 

Probability 

of lapses 

Probability 

of critical 

illness 

Number 

of alive 

Number 

of 

deaths 

Number 

of 

critical 

illnesses 

Number 

of lapses 

4 53 0.0032 0.0770 0.0037 594.55 2.08 2.40 49.60 

5 54 0.0033 0.0770 0.0038 544.88 1.96 2.26 45.46 

Source: own processing based on mortality tables, Statistical Office of the Slovak Republic, 

2025 

 

Table 8 shows the variables entering the cash flow calculation according to formula 11. The 

profit margin is 38.07%, so the product is profitable. In this case, the insurance company 

should create a CSM and gradually release it throughout the insurance period.  

 

Table 8: Cashflows for portfolio of insurance contracts 
Premium 

(€) 

Sum 

insured 

(€) 

Acquisition 

costs 

(€) 

Administrative 

costs 

(€) 

Cost of claims 

settlement 

(€) 

Cash-

Flows 

(€) 

782,200 199,000 536,100 29,500 357 17,243 

698,188 202,495 - 97,002 381 398,310 

630,269 213,310 - 88,920 416 327,623 

575,213 239,735 - 82,093 483 252,901 

530,486 227,435 - 76,381 468 226,202 

 3,216,356     1,081,975     536,100     373,896     2,106     1,222,280    

    Profit margin: 38.07% 

Source: own processing 

 

We use the GMM method to value the cash flows of portfolio, according to formulas (11) 

and (12). Cash flows were distributed and discounted based on their timing within the period.  

At the beginning of the period (BoP) there were premium and acquisition costs. At the end 

of the period (EoP) there were administrative costs, insurance claims and costs of claims 

settlement.  

 

Table 9: Amounts of CSM, RA 
PV Future cash 

flows BoP 

Risk free rate 

(forward curve) 

(%) 

Risk adjustment 

BOP (€) 

Release RA (€) CSM BoP (€) 

-1,185,481 3.357 66,817 2,663 1,118,664 

-1,199,773 2.027 64,154 21,245 861,974 

-811,630 1.939 42,910 17,491 624,231 

-487,524 2.083 25,419 13,431 402,970 

-232,796 2.215 11,988 11,988 195,752 

-3,917,204   66,817  

Source: own processing 

 

The present value of coverage units is used to calculate the amortization factor by which the 

CSM is released over the entire period. At the end of the period, the entire CSM and RA 

must be released in the income statement. CSM interest expense is calculated by unwinding 

effect of the present values CSM at beginning by applying the locked-in interest rate for 

corresponding year. The sum of the CSM interest expense and sum of the CSM at initial 

recognition is together sum of release CSM. 
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Table 10: Development of CSM 
CSM 

BoP 

Coverage 

units in 

period 

PV Coverage 

Units 

Amortization 

factor AF 

Release 

CSM 

CSM 

EoP 

CSM 

interest 

expense 

1,118,664 95,000,000 373,298,649 25.45% 294,244 861,974 -37,554 

861,974 84,791,790 287,641,134 29.48% 260,931 624,231 -23,187 

624,231 76,539,200 206,961,101 36.98% 236,486 402,970 -15,225 

402,970 69,849,790 132,950,781 52.54% 216,688 195,752 -9,470 

195,752 64,415,385 64,415,385 100.00% 200,299 0 -4,547 

    1,208,647  -89,983 

Source: own processing 
 

Figure 1: Contractual service margin and its development 

  
Source: own processing 

 

Figure 1 shows the CSM and its release over the years. The amount of released CSM is equal 

to the amount of CSM created at the initial recognition increased by the interest expenses. 

All projections are made at the time of initial recognition of a group of insurance contracts. 

Figure 2 represents development of risk adjustment from non – financial risk and its 

releasing value. Regarding the confidence level, Solvency II determines the risk margin 

based on the Solvency Capital Requirement (SCR) and applies a predefined cost-of-capital 

rate. In contrast, IFRS 17 permits insurers to select a confidence level that aligns with their 

specific risk profile and business model. This flexibility has resulted in a broader dispersion 

of confidence levels, typically ranging between 75% and 85%, with an observed industry 

average of approximately 80 % across both life and non-life insurance portfolios, (EIOPA, 

2024). 
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Figure 2: Risk adjustment and its development 

 
Source: own processing 

 

 

Conclusion 
 

In the paper, we presented a proposal for valuing a portfolio of life insurance contracts, 

detailing the initial recognition procedure and subsequent measurement using the GMM 

method. The insurance portfolio consists of 1,000 term life insurance contracts, with 900 

critical illness supplementary coverage. It discusses the selection of appropriate actuarial 

assumptions and the compilation of an actuarial base. The valuation of an insurance portfolio 

leads to several conclusions. Actuarial assumptions play an important part in initial 

recognition of insurance portfolio, and their appropriate setting at the outset leads to 

satisfactory outcomes. The contractual service margin represents the profit derived from the 

portfolio of insurance contracts over the entire duration of insurance services, Consequently, 

the insurance company cannot immediately recognize it at inception of policy. Instead, it 

recognizes by gradually releasing portion throughout the duration of policy. With this 

approach, IFRS 17 ensured that the insurance company recognizes the profit in parts 

throughout the insurance period. Nonetheless the loss is recognized and reported 

immediately in the income statement. The risk adjustment reflects uncertainty in insurance 

contracts arising only from non-financial risks such as uncertainty in level of costs, 

mortality, morbidity, cancelations and inflation. Figure 2 illustrates the dissolution of the 

risk adjustment and its value at the beginning of each year. The risk adjustment can be seen 

as either a reward for insurers bearing risk or an amount to cover expected adverse effects 

under normal conditions, with solvency capital covering unusual circumstances. In 

conclusion, setting actuarial assumptions correctly and the accurate valuation of insurance 

contracts in initial recognition lead both to a saleable and competitive product. 
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