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Life-cycle funds:
decrease risk exposure over time
are very popular in many countries in the segment of old age provision
⇒ terminal wealth has an important impact on the standard of living in
the retirement period

Results from Graf (2016) imply that life-cycle funds are almost never
optimal for rational (as well as subjective) utility maximizers in terms of
terminal wealth.

Reason:
for any given life-cycle fund there exists a "pratically" stochastically
dominating balanced fund (in terms of the distribution of the terminal
wealth).
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One explanation for the popularity of life-cycle funds:
default investment option in many pension plans
⇒ However, studies show that default options alone cannot explain the
demand since life-cycle funds are also frequently chosen when no default
option exists.

Further behavioral aspects seem important to understand the
popularity of life-cycle funds.

⇒ How do investors perceive and evaluate long-term investments?
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Several studies pointed out that investors tend to reevaluate their
investment regularly.

⇒ Interim changes in the value influence subjective utility during the
investment horizon

myopic loss aversion

⇒ Particularly for long investment horizons: not only the terminal wealth
but also the potential future interim changes in value might already affect
the investment decision at outset.
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Introduced by Tversky and Kahneman (1992)
Descriptive model that tries to give a more accurate description of
actual decision making

Models several cognitive biases
Consideration of gains and losses with respect to a reference point
instead of the total wealth
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S-shaped value function

different treatment of gains (concave)
and losses (convex)

loss aversion (λ)

probability weighting function

extreme events with small prob. are
overweighted

events with high prob. are
underweight
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Common approach:

Consideration of the distribution of the total change in wealth, i.e.
X := PT − P0

The CPT (subjective) utility is defined as

CPT(X) :=
∫ 0

−∞
v(x)d (w (F(x))) +

∫ ∞

0
v(x)d (−w (1− F(x)))

with F(s) = P(X ≤ s) =
∫ s
−∞ dμX.



Multi Cumulative Prospect Theory
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Consideration of future annual changes in the value i.e. Xt := Pt − Pt−1

The MCPT subjective utility of investment A is defined by

MCPT(A) :=
T
∑

t=1

ηtCPT(Xt)

(η subjective time preference)
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Combination captures the subjective utility of the total change and the
annual value changes

CPTcom(A) := s ·MCPT(A) + (1− s) ·CPT(X)

s ∈ [0,1] controls the impact of the annual changes
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Life-cycle and balanced funds

invest in stocks and a rolling bond investment
Heston model for stock markets and CIR model for interest rate markets

Life-cycle fund (LC)

starts with 100% in stocks
the stock exposure is then linearly decreased to 0% in the last year

"Matching" balanced fund (BF)

appropriately calibrated (w.r.t. to terminal value)
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Illustration (left: single premium - right: regular premiums):
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For a better illustration we derive annual certainty equivalent return
rates rCE.
rCE describes the guaranteed annual return that an investor would
regard equally desirable as the considered product.
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single premium (left
panel), BF is
preferred over LC

regular premium
(right panel), LC is
preferred over BF

however, in both
cases, the investor
prefers a stock
investment
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low loss aversion, stock is
preferred

high loss aversion, bond is
preferred

in between, LC is preferred

interestingly, for
typical loss aversions
between 1.6 and 2.2

if only BF and LC are
compared, LC is preferred
in almost all cases
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Very different structure in the distribution of the annual changes



Results under the combined model
λ = 2.2
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low values of s, stock is
preferred

high values of s, bond is
preferred

in between, LC is preferred

value of s between 0.5
and 0.8.

if only BF and LC are
compared, LC is preferred
in almost all cases



Results under the combined model
s = 0.8
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Similar structure as in the (pure) MCPT case
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In contrast to EUT and CPT, MCPT is able to explain the observed
popularity of life-cycle funds.
Combined with other results, this provides strong evidence that
particularly for long investment horizons MCPT can explain observed
demand.

Understanding the drivers of the decisions is important for the questions:

How products should be designed such that they are desirable, but at
the same time provide investors with a better investment?
How can we help investors to overcome certain cognitive biases to
make better decisions?
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Contact details:
Stefan Schelling

address: Helmholtzstr. 20
89081 Ulm, Germany

phone: 0731/50-30913
mail: stefan.schelling[at]uni-ulm.de
web: www.uni-ulm.de/mawi/ivw/

Thank you very much for your attention!
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