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annuity for participants
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Freedom of choice (at last…)

Wet verbeterde premieregeling (2016): DC participants can use their 
capital to purchase a variable lifelong annuity, with which they have 
exquity expose after retirement, for higher risk & expected return. 

Variabel: 33% equity, no ‘fixed decline’

50% / 80% / 95% interval



Intertemporal choice through ‘fixed decline’

• The ‘fixed decline’ can be used to move pension payments 
forwards in time. It uses future expected returns to increase initial 
payments.   
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Complex choice participants

• Many possible choices for participants

• This paper: risk (33%, 67%, 100% equity) & time (5 years 
H-L, 0/2% fixed decline).

• Not included: costs, provider, service level…

• ca. 90% chooses default (fixed)
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Complex task for provider
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Matchmaking: what are relevant 
characteristics for (rational) ‘partners’?

Product Deelnemer (H.E.)

Equity risk Risk-aversion (𝜸)

Timing payments Dependency (𝝋)

Costs Time preferences (𝜹)

Interest rate risk Knowledge & Experience

Mortality risk Target

… …



Lifecycle model

• Participants derive utility from consumption. In general, there is decreasing ‘marginal utility’.
High 𝛾 → More strongly decreasing marginal utility → Risk-aversion

• For consumption, we should ook at total income (including state pension AOW etc.)
High 𝜑: strong dependency on this DC pensioen → low risk-capacity

• A euro (util) now is generally valued more highly than the same euro (util) later. 
High 𝛿: strong preference for now over later

𝑈𝑡 𝑐𝑡 =
(𝑐𝑡)

1−𝛾

1 − 𝛾

𝑓(𝑡) = 1 + 𝛿 −𝑡𝜑 =
𝐷𝐶

𝐷𝐶 + 𝐴𝑂𝑊 + 𝑂𝑡ℎ𝑒𝑟



Certainty Equivalent

Assume a participant recevies a pension payment of 1500 with 
50% probability, and 3000 with 50% probability. 

The expected value is: 50% * 1500 + 50% * 3000 = 2.250

Het expected utility is:  50% * 60     + 50% * 80     = 70

A (certain) payment of 2.000 also provides a utility of 70. The 
certainty equivalent is thus E2.000

In general, the certantiy equivalent is below the expected value 
(risk aversion). The difference can be seen as the ‘correction for 
risk’. The higher 𝛾 (𝜑), the more unpleasant a participant finds 
risk, the greater the correction and thus the lower the certainty 
equivalent.

Consumption Utility

1000 40

1500 60

2000 70

2500 76

3000 80

3500 84

4000 86



Certainty Equivalent

For annuities, the Certainty Equivalent shows which fixed (certain) annuity is as good as a 
specific product. In this way, the ‘fit’ of various products for an individual or a group can be easily 
compared. 

Certainty Equivalents for 𝛾 = 0 (green), 2 (blue) & 5 (red) at 67% (left) & 100% (right) Equity.



Best fitting product
Fixed Variable (33%) Variable (67%) Variable (100%)
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Where are participants?

Product % best Average

Fixed

Fixed HL +2.0%

33% Eq 3.3% +11.3%

33% Eq + 2% fd 21.1% +15.6%

67% Eq +17.2%

67% Eq + 2% fd 23.3% +21.0%

100% Eq +18.6%

100% Eq + 2% fd 52.2% +21.8%



Quiz question

We asked respondents from the LISS panel (representative sample 
of NL population) for their preferences for a fixed or variable annuity. 
What percentage of respondents indicated a preference for the 
variable annuity? 

A) 12.5%

B) 25%

C) 50%

D) 75%

E) 87.5%



Matchmaking: what does homo sapines 
look at?

Product Participant (H.S.)

Equity risk Loss aversion (𝝀)

Timing payments Probability weighting (𝜼)

Costs Present-bias (𝜷)

Interest rate risk Status quo

Mortality risk Optimism

… …



Prospect theory & present bias

• Within prospect-theory (Kahneman & Tverksy ‘79, Tversky & Kahneman ’92), 
peacle act as follows:

• They look at relative outcomes wrt a status quo, not absolute outcomes

• They are more sensitive to losses than to gains of the same size (loss-aversion)

• They assign greater weights to small probabilities (probability weighting)

• Within ‘quasi-hyperbolic discounting (Phelps & Pollak 68, Laibson ’97), people 
suffer from ‘present bias’: the present gets a higher weight in decisions.



Heatmaps for homo sapiens
Fixed Variable (33%) Variable (67%) Variable (100%)
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Where are participants?

Product % best Average

Fixed 44.7%

Fixed HL 44.9% +2.4%

33% Eq -17.6%

33% Eq + 2% fd -9.2%

67% Eq -28.8%

67% Eq + 2% fd -19.5%

100% Eq -36.5%

100% Eq + 2% fd 10.4% -27.8%



Quiz question

Your (financial) econometrician has calculated that your participant(s) is/are 
best off with 90% equity, from a rational standpoint. Your behavioral economist 
has calculated that 30% equity gives the best fit. What allocation do you keep 
for your participant(s)?

A) 30%

B) 50%

C) 70%

D) 90%

Allocation Rational Emotional

30% 1 10

50% 6 9

70% 9 8

90% 10 5



Rational or emotional: why not both?

The Certainty Equivalent can be calculated on the same scale (euro’s) for 
both the rational and emotional valuations. 

This means that the two ‘scores’ can also be combined: 
𝐶𝐸𝑔𝑒𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑒𝑟𝑑 = 𝜀 ∗ 𝐶𝐸𝑒𝑚𝑜𝑡𝑖𝑜𝑛𝑒𝑒𝑙 + 1 − 𝜀 ∗ 𝐶𝐸𝑟𝑎𝑡𝑖𝑜𝑛𝑒𝑒𝑙

𝜀 = 0: (purely) rational perspective

𝜀 = 1: (purely) emotional perspective

0 < 𝜀 < 1: combined perspective

Answer Allocation Implied 𝜺

A 30% > 0.83

B 50% 0.75 – 0.83

C 70% 0.25 – 0.75

D 90% < 0.25



Heatmaps for combination (𝜀 = 0.5)
Fixed Variable (33%) Variable (67%) Variable (100%)
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Where are participants?

Product % best Average

Fixed 32.4%

Fixed HL 5.6% +2.3%

33% Eq -2.9%

33% Eq + 2% fd 24.1% +3.6%

67% Eq -5.1%

67% Eq + 2% fd 8.4% +2.0%

100% Eq -7.6%

100% Eq + 2% fd 29.6% -1.1%



Summary

• Choices offer possibilities (welfare gains), but require accurate ‘fitting’

• With a couple of questions, we can set a profile & ‘match’ products

• Rationally speaking, most participants gain from more risk & fixed decrease

• Large gap between emotion & ratio: emotionally, 90% of participants are most 
suited with a fixed pension. Although we often speak about rational interest, 
the sector appears to implicitly focus mostly on emotions. 

• By measuring emotional parameters / biases, we can explicitly incorporate 
customers’ feelings and let them decide how much weight they want to give it. 

• If every participant would get the best fitting product, this creates a 30% (8% / 
9%) welfare gain from a rational (emotional / combined) perspective.





EXTRA SLIDES



Guarantees have a limited effect…

 Rational Emotional Combined 
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… but ‘smoothing’ scores really well
 Rational Emotional Combined 
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Distributions - 𝛾 (risk aversion)

Risk aversion Frequency

𝛾 > 3.45 58%

1.16 < 𝛾 ≤ 3.45 12%

0.71 < 𝛾 ≤ 1.16 14%

0.50 < 𝛾 ≤ 0.71 8%

0 < 𝛾 ≤ 0.50 4%

𝛾 ≤ 0 5%



Distributions - 𝜑 (dependence)



Distributions - 𝛿 (discounting)



Distributions - 𝜆 (loss aversion)



Distributions - 𝜂 (probability weighting)

𝑤 𝑝 = 𝑝𝜂

𝑤 𝑝 = 𝑝𝜂



Distributions - 𝛽 (present-bias)


