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ABSTRACT 

In this article we use structuring techniques typically used by investment banks to 

perform a high-level impact assessment on the minimum value of the recently 

negotiated new arrangements regarding guaranteed rates for Employee Benefits 

contracts in Belgium. We exclusively focus
1
 on contracts of the type “Branch 21” 

(i.e. Belgian Life policies with minimum rates guaranteed by the insurers 

themselves and profit sharing features). To estimate the value of the new feature, 

we therefor assume a hypothetical
2
 policy where such minimum guaranteed rate 

is the only remuneration perceived by the policy holder.  

We aim at didactically explaining the values of the different building blocks of the 

product by not only providing a step-by-step decomposition approach but also 

relating our findings with the current and historically observed market conditions. 

 

                                                           
1
 We thus voluntarily disregard the cases of Branch 23 contracts (Belgian Unit-linked Life policies) or pension 

funds, for which in both cases different conditions & mechanisms for minimum guaranteed rates were recently 

proposed. 
2
 Which in practice is a material underestimation as the policy holder is also often entitled to higher guaranteed 

rates or profit sharing benefits which per definition are specific to each product and thus cannot be valued using 

this technique ). 
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KEY TAKE-AWAYS OF THIS WHITE PAPER 
 

In Belgium, in October 2015, social negotiators recently agreed to 

reform the Minimum Guaranteed Rate (MGR) prevailing for Employee 

Benefits (“EB”) insurance contracts. 

In practice the MGR will be calculated according to the following 

principles: 

• The MGR is indexed on the average of the 10-year OLO rate 

(i.e. 10y Belgian Treasuries ) over the last 24 months; 

• The MGR is calculated as 

o 65%  of the (average) OLO rate (and possibly increased 

in the future to 75% or 85% upon decision of the 

Belgian financial regulator); 

o Capped at 3,75% (the “Cap”), meaning thus that GR 

cannot exceed 3,75%. 

o Floored at 1,75% (the “Floor”), meaning thus that GR 

cannot fall below 1,75%. 

In its “Insurance” form, the MGR is fixed on premium payment. 

In large sections of this paper we assume the MGR is the only benefit 

perceived by the policy holder, so that we can isolate its value. In 

reality the policy holder will of course also be entitled to possibly 

higher guaranteed rates than the legally defined minimum which we 

consider in this article as well as discretionary profit-sharing benefits. 

We model the EB contract as a long series (480 monthly maturity) of 

forward rates investments (with an averaging feature on top of which a 

participation grade of 65% is applied) for each of which the option 

construction (1,75% Floor and 3,75% Cap is added) is added.    

Since no analytical solutions exist for the payoff described above we 

have performed the valuation using Monte Carlo simulation assuming 

underlying rates can be proxied using Hull-White 1-factor models. 

Overall our structuring approach hints that under current market 

conditions and disregarding future possible extra benefits on top of the 

legally defined minimum guaranteed rate, the proposed new Employee 

Benefit arrangement is already quite fairly priced for all parties. We 

decompose the different component of the product and quantify each 

of their impact on the value of the EB contracts. 

However if interest rates where to hike, our approach shows the value 

of a contract paying only the MGR would evolve adversely for 

employees (even if participation rate would be increased by the 

Belgian Financial Supervisor) and, to remain fair, would then have to 

be materially compensated by either proposing higher guaranteed 

rates than the minimum legally defined, either by paying material 

benefits under the discretionary profit sharing features embedded in 

the contracts.  
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1. INTRODUCTION 

In Belgium, in October 2015, the Group of Ten
3
 reached an agreement to 

reform the Minimum Guaranteed Rate (MGR) prevailing for Employee 

Benefits (“EB”) insurance contracts (also known in Belgium as “Assurances 

Groupe” or “Groupsverzekeringen” which could be literally translated as 

“Group’s Insurances”).  

 

Under these EB schemes, employees: 

• set aside, widely immunized from normal taxation, part of their 

compensation (typically coming under the form of a special 

contribution proportional to their wages partly paid by the 

employer – so that, with regard to premiums paid one typically 

differentiates the employee’s contribution and the employer’s 

contribution), 

• have such contributions be capitalized at a predefined Guaranteed 

Rate (the “GR” for which the Group of Ten has defined a minimum 

level the “Minimum Guaranteed Rate” or in short, the “MGR” 

which is to become legally binding) until their age of retirement 

(and also benefiting from relatively advantageous tax conditions 

compared to some other methods of remuneration), 

• benefit, in cases, from additional revenues through discretionary 

profit sharing mechanisms if the invested reserves perform much 

better than expected, and 

• benefit, in cases, from a set of insurance coverage which will 

typically include early redemption in case of death (or invalidity)of 

the employee. 

 

The main objective of the recent Group of Ten negotiations was to 

abandon the currently prevailing minimum MGR of 3.75% (applicable to 

contributions paid by the employee) and 3.25% (applicable to contributions 

paid by the employers).  

 

Considering the currently low interest rate conditions, insurance 

companies were no longer able to provide cover for these relatively high 

MGR’s, which were defined by law in Belgium
4
. This left employers exposed 

                                                           
3
 The Group of Ten is a social dialogue body in Belgium gathering senior representatives of the country’s main 

worker’s unions, employer’s federation as well as middle class & farmers federations. Traditionally, the Group of 

Ten negotiates, every 2 years, the main cross-sectorial social agreements (regarding wages, pensions, working 

conditions, etc.). On the basis of its concertation work the Group of Ten issues recommendation to the Belgian 

Government for the adaptations of the social legal framework. Because these recommendations are negotiated 

(and thus usually supported) by the main actors of the Belgian Economy, such recommendations are most often 

followed by the Government. 
4
 See “Loi relative aux pensions complémentaires et au régime fiscal de celles-ci et de certains avantages 

complémentaires en matière de sécurité sociale (L.P.C)  -  Wet betreffende de aanvullende pensioenen en het 

belastingstelsel van die pensoeienen en van sommige aanvullende voordeelen inzake sociale zekerheid (W.A.P)” 

of April 28
th

 2003, Article 24, paragraph 3, pp 35 in the pdf document available on the website of the Belgian 

Financial Services and Markets Authority (FSMA) :  

http://www.fsma.be/fr/Supervision/pensions/ap/apwn/Article/wgapwn/~/media/files/wgapwn/FR/ap/wn/law_

28-04-2003.pdf  
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to rising wage costs, since they are the ultimately liable for providing to 

their employees the (M)GR on contributions paid under group insurance 

schemes.  

The new arrangement still has to be turned to law by the Belgian federal 

government, but is expected to become effective in January 2016.  

 
IMPORTANT: Please note, as the agreement of the Group of Ten considered here is still, at 

the time of writing this article, a proposal for a reform (for which some aspects of 

implementation may still be modified) we make a set of assumptions which could in the 

future prove different from what is actually voted as Belgian law. 

 

A main aspect of the new arrangement is that the Group of Ten agreed to 

make the MGR variable in the market conditions.  

 

In practice the MGR will be calculated according to the following principles: 

• The MGR is indexed on the average of the 10-year OLO rate (i.e. 

10y Belgian Treasuries
5
) over the last 24 months; 

• The MGR is calculated as 

o 65%
6
 of the (average) OLO rate; 

o capped at 3,75% (the “Cap”), meaning thus that MGR will 

not exceed 3,75%. 

o floored at 1,75% (the “Floor”), meaning thus that MGR (and 

as a result, the GR) will not fall below 1,75%. 

In its “Insurance” form
7
, the MGR would be fixed upon premium payment. 

Such a way to compute the MGR resembles the pay-off of structured 

products commercialized by investment banks. 

The objective of this article is to investigate whether one can assess, based 

(widely simplified) techniques used by structurers’ in trading rooms, a top-

down opinion with regard to the estimated value of the minimum 

liabilities that arise from EB insurance contracts under the new scheme 

(assuming only the MGR is paid) and furthermore whether it then could be 

hedged under the current (and future) market conditions by financial 

institutions. The latter question is highly relevant as it will indicate to what 

extend insurance companies will be able to commercialize products which 

would cover employers under the new arrangements for unexpected 

changes in value for their EB liability. 

                                                           
5
 The term OLO (which stands for “Obligation Linéaire” or “Lineaire Obligatie”) is used to indicate the typical 

treasury bonds issued by the Belgian Government (mostly fixed rates instruments). They are medium-, long- and 

very long-term dematerialized euro-denominated securities issued by the Belgian Debt Agency in ways of 

auctions or by syndication. Additional information will be found on the Belgian Debt Agency website: 

http://www.debtagency.be/en_products_olo.htm  
6
 This « participation rate » may be increased to 75% or 85% by the National Bank of Belgium in the future 

considering the evolution of then prevailing market conditions. We consider such cases at the end of this paper. 
7
 And unlike what could be prevailing for pension schemes 
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Please note however that our approach may only be considered as an 

underestimated high level proxy of the minimum value of the contract 

(i.e. assuming only the MGR is paid). Indeed in practice our assessment will 

lack accounting for a set of characteristics of the contracts which will 

materially impact the ability of a financial institution to hedge (and thus 

price) the value of the liability embedded in Belgian EB contracts under the 

new agreement of the Group of Ten. 

 

Among others
8
 one should consider that: 

• Most importantly, we  disregard the fact that in practice: 

o  Insurers may opt (under higher rates conditions) to offer 

policies paying Guaranteed Rates (“GR”) that are higher 

than the MGR  

o Insurers may opt to pay discretionary profit-sharing cash-

flow, the value of which we disregard in this paper. As these 

are discretionary features a fair value is hard to be assessed 

without considering the risk appetite and the commercial 

strategy of an insurer which would envisage to hedge/cover 

such type of product. Nevertheless the reader will 

understand that this discretionary profit-sharing has only a 

positive value for the insurance taker and that, in times, as a 

result of commercial competition, the insurer covering such 

risks may prove obliged to provide very significant 

discretionary benefits. Considering the objective of this 

paper which is to value the MGR part only and doing so in a 

generic way applicable regardless of the insurer’s risk 

appetite and commercial policy, our assumption do not 

impact our specific conclusions. However it is important to 

keep in mind that as a result our conclusions cannot be used 

to assess a fairness opinion on the value of the EB policies 

themselves as a significant part of their return is omitted 

here. 

 

• The streams of premiums to be paid by the insurance takers may be 

halted in the course of the contract for reasons beyond the control 

of a potential insurer/hedger (e.g. because the employee changes 

of employer) without the possibility for the insurer (or hedger) to 

ask for any form of compensation and while maintaining its 

obligation on the already paid premiums. This means that at the 

inception of the contract it is impossible for the insurer/hedger to 

exactly define the amounts it will perceive and on which it will have 

to offer guarantees on principal and interest, making it in turn 

impossible to exactly hedge exactly on financial markets. 

                                                           
8
 This enumeration is far from being an exhaustive list of issues and potential mismatches 
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• The reference rate considered here (Belgian OLO rates) are atypical 

for structured products as their related derivatives market remains 

small and mostly OTC based. On one side, proxying the structure 

using more liquid interest rates benchmarks (as will be proposed 

hereunder) creates thus a basis mismatch (e.g. not accounting for 

the behavior characteristics of the Belgian Sovereign Spread), the 

value of which we will not account for precisely. On the other side, 

considering the agreement is to be applied for a relatively large 

market (the complementary pension schemes in Belgium), the 

reader should keep in mind that our approach disregards liquidity 

and market depth issues. The impact of such liquidity and market 

depth aspects could indeed prove quite material considering the 

limited volumes traded for other purposes on asymmetric 

derivatives (option-like) linked to our benchmark rate (OLO 10y).  

 

• The maturities which have to be considered here (typically up to 40 

years) are far beyond the typical maturities liquidly traded on 

derivatives markets. 

 

• We highlight additional issues and important assumptions further in 

this document.   

 

 

Under such conditions, it is not unusual that the confidence interval 

around the valuation estimate (approximated by the bid-ask spread) can 

be considerable (up to several percentage points, we elaborate on this 

aspect in section 8 hereafter), which is important to keep in mind when 

interpreting the results presented. 

  



 

 

 

 

9 | P a g e  

   A Reacfin White Paper in Complementary Pensions: 
 

Economic value of the Belgian Employee Benefits insurances under the recent reform  
An approach based on financial structuring techniques 

© Reacfin s.a. – December 2015 

2. ASSUMPTIONS AND METHODOLOGICAL APPROACH 

For the purpose of this article we have opted to make a set of key 

simplifying assumptions: 

• We will focus on the case of new employees entering an EB 

insurance scheme at the age of 25 and which are expected to stay 

in this scheme until their retirement age of 65. In other words, we 

assume the premiums are to be paid, for sure, on a monthly basis, 

for the next 40 following years.  

• Each month, over the 40 years period, a defined contribution is 

systematically paid as premium and is assumed to be of EUR 1.  

• The entire reserve (capital plus the accrued return based on the 

MGR only) will be paid as a lump-sum to the employee after 40 

years.  

 

In financial markets, calculating the expected value of the EB liability 

amounts to calculating the NPV of this stream of cash flows (in- & out-

flows, i.e. premiums paid and lump-sum redeemed to the insurance taker) 

considering the value of the embedded optionality. Since the MGR’s cap 

and floor introduce an asymmetry in the cash flows compared to the 

evolution of the benchmark rate, this NPV calculation requires an option 

pricing model.  

 

In this paper we use a simplified model: the 1-factor Hull-White (HW1F). 

While it is a well-established model that can also deal with negative 

interest rates (which is important under the current market conditions), it 

remains nevertheless relatively basic compared to more advanced models 

regularly used by interest rates derivatives traders. 

 

To put it in a few words, under the HW1F, interest rates are modeled as 

mean reverting stochastic processes, with infinitesimal changes in interest 

rates observing a Normal distribution: 

 

��� � ��� � ����	�
 � ���� 
Where, 

 �� is the interest rate at time t; 

�� 	is the long-term mean-reversion level for the interest rate (i.e. the level 

around which the rate will evolve and will probabilistically tend to revert 

when the more its realization differs from it; 

�� is the speed at which the interest rate will tend to revert to its long term 

mean; 

�� 	is the volatility (i.e. the annualized standard deviation) of the interest 

rate 

� is Wiener Process (or Brownian Motion) with increments modelled as a 

random variable following a Normal distribution with 0 expected value 

and a standard deviation of 1 
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The calibration of the HW1F model requires the following inputs: 

• The initial yield curve: the initial yield curve for OLO rates was 

obtained from the website of the National bank of Belgium (NBB)
9
 

and is that as of November 18
th

 2015; 

• The expected (implied) volatility, the mean reversion level and the 

mean reversion speed of the short rate: in practice these 

parameters are obtained by a calibration procedure which aims at 

replicating the known prices of the interest rate option such as 

caps/floor or swap options. Since no market data are readily 

available for options OLO rates we have calibrated our model using 

options on swap rates. We thus ignore the impact of the basis risk 

between OLO and swap rates (Sovereign spreads however typically 

follow a process of their own so that we have to insist that this 

short-cut is a material assumption and probably tends to 

underestimate materially the variability of the underlying rate and 

hence the value of the related options [the Cap and the Floor]).   

Since no analytical solutions exist for the payoff described above we have 

performed the valuation using Monte Carlo simulation.  

 

We acknowledge that the model proposed is relatively simple compared to 

more advanced approaches regularly used by Interest Rates derivatives 

traders. However, for the purpose of giving a high level opinion on the fair 

value of the agreement and given the large number of assumptions we 

have to consider, we feel comfortable that the model simplifications will 

not affect materially the nature of our conclusions. 

 

Finally it is important to say a few words on the way we assess here the 

value of the contract. Our objective is to estimate whether there is a 

balance between the in-flows of premiums paid and the out-flows resulting 

from the lump-sum payment upon maturity. Hence we have chosen to 

define the value of the contract (V) as the difference between the net 

present value of out- and in-flows expressed in % of total premiums paid: 

V = [NPV (out-flows)- NPV(in-flows)]  /  [Σ (inf-flows)] 

 

Practically, this means that we take the point of view of the insurance 

taker. A positive value of V means that the insurance taker receives in 

present value more than he has paid while negative values of V indicates 

the insurance taker has over-paid its contract. If the contractual terms are 

balanced for all parties V should be equal to zero.  

                                                           
9
 Link : https://www.nbb.be/rk/nl/market/curve.html 
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3. DECOMPOSING THE GUARANTEED RATES 

In this article we simplify the EB insurance contracts by assuming they are 

limited to the payment of the principal accrued for the (Minimum) 

Guaranteed Rate and all premium payments (i.e. contributions of 

employees and employers) are certain. 

 

To didactically guide the reader step by step into our valuation assessment 

we propose to consider several cases for the (M)GR. Starting from the 

simple case where the GR would be equal to the then prevailing market 

rate for the exact maturity (and thus be per definition fair for all parties 

before any costs or insurance), we progressively introduce the particular 

feature of the proposed agreement (10 years reference rate, 24 months 

averaging, 65% participation rate, Cap and Floor). For comparison purposes 

we also introduce the case where the GR is fixed at 3,75% (i.e. pure bond-

like fixed rate contracts). 

 

As a result, in the following pages we assess 7 different cases for the GR:  

1. The GR is calculated the OLO rate which corresponds to the 

remaining investment horizon (time to retirement) of the premium 

at the time the contribution is made; 

2. The GR is equal to the 10-year OLO Rate; 

3. The GR is equal to the average 10-year OLO rate observed over the 

last 24 months (based on monthly observations, and to assess initial 

24 months average, based on the recent realization of the OLO 

rates); 

4. The GR is equal to 65% of the average 10-year OLO Rate; 

5. The GR is equal to 65% of the average 10-year OLO Rate capped at 

3,75%; 

6. The GR is the proposed MGR : 65% of the average 10-year OLO Rate 

capped at 3,75% and floored at 1,75%  

7. The GR is simply 3,75% 

Note that under rule 1 the NPV will be zero by definition, if we also assume 

that the cash flows can be discounted with the OLO curve as well. As such, 

it provides a good benchmark to which the other rules can be compared. 

Taking the difference between the subsequent valuations provide an 

estimate of the impact of introducing (1) the 10-year rate instead of the 

rate corresponding to the remaining investment horizon, (2) averaging over 

24 months, (3) the sharing percentage of 65%, (4) the cap and (5) the floor 

respectively.  

 

Note that the order in which the rates transformations are applied will 

impact our NPV assessment. We have chosen here the method that seems 

most reasonable.  
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4. QUALITATIVE ASSESSMENT 

Before the detailed results of the NPV calculations are discussed we 

provide some qualitative inside in the different aspects of the valuation.  

 

Figure 1 presents, for each of the 480 months (40 years), the forward rates 

based on the different GR rules: 

 

 
Figure 1 : Forward rates per maturity buckets 

 
 

 

The following observations can be made: 

• For the first 5 years the n-year OLO rate lies above the 10Y OLO rate 

(see figure 2), meaning that rule 1 is more advantageous to the 

employee than rule 2. For example, if the first premium contributed 

to the group insurance would be invested according to the 40-year 

OLO rate instead of the 10-year OLO rate, the applicable interest 

rate would be 1.88% instead of 0.89%. After 5 years the 10-year 

OLO rate lies above or at the same level as the n-year OLO rate; 
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Figure 2 : Forward rates from OLO yield curve vs. OLO 10 years 

 
 

• The averaging over 24 months has little impact (see figure 3). We 

note that for the initial months the average rate lies above the spot 

rate since the 10-year OLO has experienced a downward evolution 

over the last 24 months; 

 
Figure 3 : Forward rates OLO 10years vs. 24 months average 
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• When applying the sharing percentage of 65% to the average 10-

year forward curve, the entire curve moves below the floor level of 

1.75%. We can thus expect that the floor will have considerable 

value for the employee as this option seems to be consistently In-

The-Money. On the other hand, following the same logic, the value 

of the Cap is expected to be only marginal. It also means that in a 

deterministic valuation based on one central scenario, ignoring the 

time value of the options, the NPV of the stream of cash flows will 

be negative from the point of view of the employees. 

 
Figure 4 : “65% averaged rate” vs. forward rates from OLO yield curve (n-years) 
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5. HISTORICAL EVOLUTION OF GUARANTEED RATES 

 

To assess the relevance of the Cap and the Floor in the future we believe it 

is important to also consider the evolution of the relevant interest rates. 

Indeed it is a common market practice to assume that interest rates 

observe mean-reversion behaviors (we therefor model them using a mean-

reverting process). Hence one could expect that in a particularly low rate 

environment, chances of interest rates hikes are materially larger than that 

of further rates decreases. 

 

Figure 5 plots the evolution of the GR for each of the different rules since 

the introduction of the EUR currency. 
 
Figure 5 : Evolution of the OLO 10y and of the “65% averaged rate” 

 
 

The following observations can be made: 

• The proposed MGR
10

 (“65% averaged rate”) has lied between the cap 

and floor level most of the time over the last 15 years.  

• The 10-year OLO rate exceeded the cap level during most of the 

period. Only since 2012 does it fall below the cap level;  

• The proposed MGR has only breached the cap level for a short 

period of time during the period 1999-2000;  

• The proposed MGR has fallen below floor level since end of 2013. 

The 10-year OLO rate only breached the floor level in 2014. 

  

                                                           
10

 according to the final rule 
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6. VALUATION UNDER CURRENT SPECIFICATIONS 

 

In the next paragraphs the results of the NPV calculations (i.e. “V”, the 

difference in net present value between out-flows and in-flows as defined 

above in % of the total premium paid) will be discussed.  

 

We model the EB contract as a long series (480 monthly maturity) of 

forward rates investments (with an averaging feature on top of which a 

participation grade of 65% is applied) for each of which the option 

construction (1,75% Floor and 3,75% Cap is added) is added.    

 

At this point it is also important to remind that: 

• the initial valuation below is based on a number of simplifying 

assumptions (including the fact that we disregard the value of 

related insurance for death and do not recognize any value for 

discretionary participation features which could be embedded in 

the product) 

• the product under considerations has a very long lifetime (40 years) 

making it’s the estimation of its pricing parameters less precise as 

such maturities are somewhat uncommon,  

•  the initial valuation performed hereunder assumes that the (M)GR 

rate can be proxyied using swap rates quotes while it is actually 

based on an atypical underlying interest rate (the OLO rate).  
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Figure 6 plots the initial proxy-estimation for the NPV’s of the different 

valuation cases according to rule 2 to 7.  
 
Figure 6 : Initial proxy-estimation for the NPV’s of the different valuation cases 

 

 
 

Obviously, the rule #7 with a fixed GR of 3.75% has a highly positive NPV 

(+24%) under the current low interest rate market conditions. This is why 

insurance companies are no longer able to provide cover for this kind of GR 

rule.  

 

The NPV of the MGR rule that will be used in the future has a small 

negative NPV (-3%). At first sight is seems that the application of sharing 

percentage of 65% is not fully compensated by the introduction of the floor 

rate of 1.75%. But this obviously disregards the likely greater cost of the 

options due to basis and liquidity risks and does not consider the value of 

related insurance contracts and/or discretionary profit sharing features 
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Figure 7 gives more insight in the impact of the different components we 

use for modelling the EB insurance contract. Each of the different features 

composing MGR is plotted per yearly maturity bucket. 
 
Figure 7 

 
From this decomposition, the NPV of the EB contract (case 6 with V = -3%) 

can be split as follows: 

• As one could guesstimate it from the qualitative analysis, from an 

employee’s point of view replacing the rate corresponding to the 

actual investment horizon by the fixed 10-year OLO rate has 

initially negative impact on the value of the structure in the first 5 

years but is more than compensated by its positive value in the 

following year. Overall, the cumulated net impact is slightly positive 

for the employee: +1% 

• Also as expected, 24 months averaging feature is unfavorable for 

the insurance taker. The cumulated net impact of this feature is 

slightly negative for the employee: -1% 

• Unsurprisingly, taking only 65% of the 10-year OLO rate has a 

severe negative effect for the employee across all maturities. The 

cumulated net impact is -12%. 

• The cap has a limited impact. This can be explained by the fact that 

this option is far Out-the-money (OTM). The cumulated net impact 

for the insurance taker is immaterial. 

• The floor on the other side has a significant value for the employee. 

From figure 1 we can see that for most maturities the option is 

deep In-the-Money (ITM), especially for the first years. The net 

impact for the employee amounts to +9%. 



 

 

 

 

19 | P a g e  

   A Reacfin White Paper in Complementary Pensions: 
 

Economic value of the Belgian Employee Benefits insurances under the recent reform  
An approach based on financial structuring techniques 

© Reacfin s.a. – December 2015 

 

7. ASSESSMENT OF POSSIBLE FUTURE SPECIFICATIONS 

Next to the current MGR specifications, the Group of Ten also agreed that 

the NNB may review the participation rate (of currently 65%) in the future. 

Such participation rate could then be increased to 75% or 85%, under the 

condition that insurance companies would be able to provide cover under 

the then prevailing market conditions (e.g. if the market rates will have 

increased).  

 

We have therefore recalculated the NPV using different sharing 

percentages (65%, 75% and 85%) and different instantaneous parallel 

shocks the OLO yield curve (-100bp, +100bp, +200bp).  

 

The results are shown in Table 1. 
 
Table1 

 

Interest Rate Scenario 

Current 

market 

conditions 

-100bp +100bp +200bp 

Sharing % 

65% -3% 15% -12% -17% 

75% -1% NA -10% -14% 

85% 1% NA -7% -9% 

 
 

As one can observe it from the table above, in case of interest rate 

increases (+100bp and +200bp scenario), the value of the EB insurance 

contract (disregarding potential compensation from profit sharing features) 

could quickly turn materially negative for the insurance taker.  

 

Increasing the participation rate to 75% or to 85% will limit the reduction in 

value however not compensating for it. This can be explained by the fact 

that in case of higher interest rates, the floor will rapidly loose its value, 

while the cap (combined with the higher participation rate) will become of 

significant value for the insurer/hedger. 
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8. REAL-LIFE CONSIDERATION AND IMPACT ON FAIR VALUE 

 

In the initial valuation performed above we disregarded a set of key feature. 

• The fact that the options are currently far from At-the-moneyness and 

furthermore indexed on OLO rates (and not our swap rate proxy) is not 

unneglectable. Considering the potential sizes one may have to trade if it 

would need to hedge the embedded options makes it difficult to estimate 

the actual impact of such feature on the overall structure. However, 

speaking with traders and market professionals in Brussels and London 

we understand that even for average institutional trade sizes, such 

mismatch could represent a value of up to of 1% in the favor of the 

employee. 

• Overall the maturities considered include less liquid items so that we 

estimate that structuring comparable “one-off”
11

 products would induce 

material friction costs (among others through the crossing of bid/ask 

spreads, margin calls and transaction costs). Overall these would probably 

represent several tens of basis points, typically up to 50 bps. 

• The EB contracts also embedded coverage for death which we have 

disregarded here. While out of scope of this valuation paper, such 

insurance contracts also represent unneglectable value for the insurance 

taker. 

• Importantly, we have so far assumed no value for the possible 

discretionary profit sharing features that could be attached to the EB 

contract and benefit the insurance taker. 

• Finally we have accounted for the necessary remuneration for the capital 

which an insurer proposing this contract would have to hold with respect 

to such contract nor of any additional operation and distribution costs. 

 

Adding all of the above will thus materially compensate (if not more) the negative 

NPV estimation of -3% (see above) under current market conditions. 

 

  

 

 

  

                                                           
11

 i.e. issued at a given time for a specified maturity (unlike the EB contract considered which would further be 

issued over time with moving 40 years maturities) 
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9. CONCLUSIONS 

Overall our structuring approach hints that under current market conditions, 

assuming a contract that would only yield the Minimum Guaranteed Rate
12

 (and 

thus nor higher Guaranteed Rate nor any additional future discretionary profit 

sharing distributions), the proposed new Employee Benefit arrangement would be 

quite fairly priced (in the sense of a Fair Market Value). This means that it would 

leave only limited room for distribution fees and commercial benefits. To such 

extend we believe some insurers may, under current market condition, may still 

remain reluctant offering policies fully covering all the engagements under the 

current proposal by the Group of Ten.  

 

Like for fixed rate product, if an insurer was to fully and unconditionally guarantee 

only the MGR, the policy holder will still greatly benefit from further decreases of 

interest rates in the future. Hence, in such case the likelihood that insurers would 

be able to offer policies covering the risks for the employers would further 

diminish. However considering the currently low level of interest rates prevailing, 

one could wonder if rates have still much room for further decreases. 

 

In case of interest rates hikes however, a contract that would propose the MGR as 

sole remuneration to the policy holder could prove materially less favorable for 

the policy holder. In such case we believe it will have to include substantial 

additional benefits through the discretionary profit sharing features (or of course 

propose higher guaranteed cash-flows than those foreseen under the MGR case 

we consider here).  

 

The latter conclusion will remain the case even if the participation rate (of 

currently 65%) in the way the GR is calculated is increased to 75% or 85%. Indeed 

as the cap level of 3.75% is fixed, the positive effect (for the policy holder) of 

increasing this participation level is partly compensated by the fact that the 

implicit “cap rate” (expressed in terms of interest rates) gets reduced by the 

increase for this participation rate.  

 

As a result, if the interest rates were to increase we would expect to see an 

increasing number of insurer proposing contracts which, temporarily at least, 

exactly mimic the mechanism of the MGR
13

, keeping however most likely, the 

freedom to review such guarantee on future premiums and for future new 

business as further reductions of interest rates could once again leaving them 

facing difficulties to hedge the structure while still ensuring their own profitability. 

 

From a policy holder point of view and considering a contract that only 

guarantees the MGR, the key assessment criteria in case of rates hike would 

become the Insurer’s policy for the distribution of profit-sharing benefits.  

 

To this extend we believe that the propose reform addresses its objective of 

defining a minimum level of protection for the policy holder while aligning the 

minimum contractual specifications along reasonable levels given currently 

prevailing market conditions. 

                                                           
12

 In short « MGR » 
13

 which under such conditions could probably be, for a material part, hedged on the markets 
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10. REACFIN’S SUPPORT 

 

Reacfin is a consulting firm specialized in Risk Management, Actuarial Science, 

Portfolio Modeling and Quantitative Finance. We regularly support financial 

institutions in the development, the implementation and the validation of their 

new models in quantitative finance. 

 

With this White Paper we aim at illustrating our structured approach to 

quantitative model assessments. 

 

We deeply believe that risk taking & innovation are inherent to the business 

models of financial institutions yet only scrupulous & systematic approaches can 

ensure the adequacy and robust implementation of new models. 

 

To that extend we offer unrivalled modeling and validation support which 

combine the academic excellence of our consultants with high-end benchmarking 

services. As we illustrate it in this white paper, we indeed have an efficient access 

to a large network of professionals and practitioners of the financial industry 

which enable us to clearly define standard- and best practices. Access to such 

comparable otherwise proves quite challenging to most banks, asset managers 

and insurance companies. 

 

Reacfin has recently worked for several large banks and trading houses in the 

development of their latest pricing models for derivatives, collateral management 

and portfolio management. We also performed a set of validation missions in 

similar fields of expertise. 

 

 

We look forward having the opportunity to also serve your company soon. 

 

In the following exhibits, we illustrate our focus and examples of our recent 

assignments. 
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11. ABOUT REACFIN 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Reacfin s.a. is a Belgian-based actuary, risk & portfolio 

management consulting firm.  

We develop innovative solutions and robust tools for 

Risk and Portfolio management. 

The company started its activities in 2004 as a spin-off of the 

University of Louvain, focused on actuarial consultancy to Belgian 

insurers, pension funds and mutual organizations. Rapidly, Reacfin 

expanded its business internationally and broadened its scope to 

various aspects of quantitative & qualitative risk management, 

financial modeling and strategic advice to financial institutions.  

Spread over its 3 offices in Louvain-La-Neuve, Antwerp and 

Luxembourg, Reacfin employs a team of high-end consultants 

most of which hold PhD’s or highly specialized university degrees. 

What we do 

• Modeling 

• Risk implementation advisory 

• Validation & model reviews 

• Specialized strategic risk 

consulting 

Excellence: our outstanding feature 

To deliver more than is expected from us, we attract the best people and develop their skills to the most 

cutting-hedging techniques supported by a robust and rigorous knowledge management framework. 

Innovation: our founding ambition 

Leveraging on our profound academic roots, we are dedicated on creating inventive solutions by 

combining our extensive professional experience with the latest scientific research.  

Integrity: our commitment 

We put work ethics, client's best interest and confidentiality as the foundation of our work. We are fully 

independent and dedicated at telling the truth. 

Solution-driven: our focus 

We produce for our clients tangible long-term sustainable value. We help our clients not only to reach 

the top, we help them reaching the stable top. 

Reliability: our characteristic 

We never compromise on the quality of our work, the respect of deadlines & budgets and our other 

commitments. We don’t produce reports, we deliver results! 

We put great emphasis at strictly articulating our work around 5 fundamental driving values: 
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Reacfin’s 4 core fields of expertise: 

ALM, Portfolio Management & 

Quantitative Finance 

� Implementation and calibration of 

stochastic models for valuation, 

trading and risk Management 

purposes 

� Times series analysis & modelling 

� Pricing of financial instruments  & 

development of ALM models 

� Design/review/implementation of 

systematic trading  & hedging 

strategies 

� Business intelligence in ALM or 

Portfolio Management  

� Tools development (Valuation, 

Pricing, hedging, portfolio replication, 

etc.)  

� Design of Capital Management 

solutions  

Insurance specialties 

Life, Health and Pension 

� DFA* Models 

� Capital Requirement assessment 

� Business valuation support 

� Product development (pricing, 

profitability, ... ) & Reserving 

� Model validation 

Non-Life 

� Reserving: triangle methods, 

individual claims modelling 

� Pricing: frequency and severity 

modelling, large claims analysis, 

credibility methods, commercial 

constraints 

� DFA models: cash-flows projection, 

calibration of models 

� Reinsurance: modelling covers, 

optimal reinsurance programs 

Qualitative Risk Management, 

Restructuring & Operations 

� Organization & Governance 

� Businesses restructuring & change 

management 

� Implementation and industrialization 

of processes 

� Internal &  regulatory reporting (KRI’s 

& KPI’s dashboards) 

� Model Review frameworks 

� Model Documentation 

(*) DFA = Dynamic Financial Analysis 

Risk & Portfolio Management 
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What we deliver 

Balanced 

and 

pragmatic 

approach 

No black 

box 

Solutions 

Document-

ation, 

coaching & 

training 

� Client-centric solutions focussed on deliverables 
� Respecting the principle of proportionality 

� Cost efficient within tight pre-agreed budgets 

� We deliver results, not reports! 
� Open source solutions 

� Close cooperation with our clients 

� Clear &  comprehensive documentation compliant existing or upcoming 
regulation 

� Adapted trainings at all levels of the organisation 
� Coaching support for implementation and operationnalisation of 

processes 

Clearly 

structured 

processes 

� Lean & efficient tailored project management 
� Regular progress reviews 

� Close cooperation with our clients  

State of the 

art technicaltechnicaltechnicaltechnical 

skills 

� Expertise in most advanced quantitative modelling & academic excellence 
of a spin-off 

� All our consultants hold multiple masters or Phd. 
� Best-in-class qualitative risk management leveraging on highly 

experienced senior consultants 
 Hands-on implementation solutions, tested for real-world conditions 
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Economic Scenario Generator and applications 

Client Situation 

Results & Benefits 

Reacfin Contribution 

Issues 

• European insurance 

company 

• Valuation of a quarterly 

reported asset/liability 

on- and off-balance sheet 

including worker’s 

compensation insurances, 

LT life insurance contracts 

with embedded option 

features and large 

investment book 

including loans, complex 

financial structures and 

non-linear derivatives 

overlays. 

 

• Improved risks 

quantification & business 

considerations & 

Management 

• Quantitative approach for 

dependences between risk 

drivers 

• Accurate pricing of market 

products than with the usual 

interest rates model or than 

with the well-known Black & 

Scholes model 

• Expert idea of the potential 

future scenarios evolution of 

the economic and financial 

world (+ stress tests) and 

their probability of 

occurrence.   

• Produce risk neutral or real 

world scenarios of main 

market risk drivers: interest 

rates, inflation, default and 

spreads, equity, real 

estate…  

• Use of Stochastic Advanced 

market model (Heston, 

LMM, JLT…) and their 

interdependences. 

• Complete documentation 

on the models: 

methodology, calibration, 

simulations  and testing 

• Incorporation of the 

scenario outputs in the 

structure of your model 

• Possibility to provide a 

simulation tool rather than 

scenarios 

Example of previous assignment: 

All dummy numbers & graphs for illustrative purposes only 

• Provide market consistent 

and arbitrage-free pricing 

of asset/liability using 

Monte-Carlo techniques 

• Provide potential future 

scenarios evolution of the 

economic and financial 

world for risk 

management purposes  

• Provide sensitivities w.r.t. 

to several risk drivers 
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Complex financial instruments & derivatives pricers development 

Client Situation 

Results & Benefits 

Reacfin Contribution 

Issues 

• Large European financial 

institution 

• Internal needs to price 

non liquid asset or highly 

structured products 

• Internal need to 

challenge Mark-to-

Market prices or price 

estimations coming from 

counterparties 

• Requirement to estimate 

complex products price 

under stress testing (for 

regulatory & internal 

purpose) 

• Need to integrate 

complex product pricers 

into existing ALM & CPM 

models  

• Improved pricing accuracy & 

dynamics comprehension 

• More transparency and 

knowledge for products 

management 

• Multiple uses for business or 

regulatory needs 

• Integration to internal 

pricing/trading platform and 

financial reporting system 

• Optimal ratio "Complex 

tool/costs"  

• Propose collaboration for 

model conception and 

metrics definition 

• Selection and classification 

of products 

• Methodological choices for 

each products class 

• Model structuration and 

implementation 

• Model testing and 

operationalization (incl. 

documentation) 

• Parameters calibration and 

pre-production tests 

• Supporting client company 

in audit and external 

review 

• Advisory in complex 

products management 

Example of previous assignment: 

All dummy numbers & graphs for illustrative purposes only 

• Insure market consistency 

• Tool should be  

o Easy to 

understand/use 

o Auditable or validated 

o Operational 

o Integrated  

• Addition of price 

sensitivity to economic 

indicators 
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CONTACT DETAILS 

 

François Ducuroir  

Managing Partner 

 
T   +32 472 72 32 05  

M  francois.ducuroir@reacfin.com 

 

Reacfin s.a./n.v. 

Place de l'Université 25 

B-1348 Louvain-la-Neuve  
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Reacfin s.a. is a Belgian-based 

actuary, risk & portfolio 

management consulting firm. 

 

We develop innovative solutions 

and robust tools for Risk- and 

Portfolio management. 
 

 

 

 

Linking Academic Excellence 

with Market Best Practice 

www.reacfin.com 

info@reacfin.com 

+ 32 (0)10 84 07 50 


