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A computational model of the intertemporal optimal choice under psychological biases
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This research discusses a decision problem under human psychological biases throug
h numerical experiments. A decision maker tries to find the optimal choice in a financial problem by maxim
izing the subjects” expected utility for multiple periods, which is measured by the value function in the
prospect theory. The subjects are assumed to be myopic for monetary reward and show time-inconsistent pref
erence. Additionally, they have different risk tolerances for gains and losses, causing the framing effect
. Under these conditions, a comparative analysis is carried out numerically to evaluate a combined effect

of the two psychological factors on the intertemporal choice. The research also presents a simple computat
ional method for the numerical analysis and proves its validity.



McClure et al (2004)

Kahneman and
Tversky (1979)

loss averse

De Martino et al (2006) Knutson et al
(2008)

loss

averse

loss averse

loss averse

loss aversion
3



averse

Laibson (1997)

1. Berns G. S., Laibson, D. and
Loewenstein, G., (2007),
Intertemporal choice - toward an
integrative framework, Trends in

loss averse Cognitive Science 11, 482-488.

2. De Martino, B., Kumaran, D., Seymor,
B., and Dolan, R. J., (2006), Frames,
biases, and rational decision-making
in the human brain, Science, 313,
684-687 .

3. Kahneman, D. and Tversky, A., (1979),
Prospect theory: An analysis of
n- decision under risk, Econometrica, 47,

Berns et 263-291.
al (2007) 4. Knutson, B., Wimmer, G. E., Rick, S.,
Tversky and Kahneman Hollon, N. G., Prelec, D., and
(1991) loss Loewenstein, G., (2008), Neural




antecedents of the endowment effect,
Neuron, 58, 814-822.

Laibson, D., (1997), Golden eggs and
hyperbolic discounting, Quarterly
Journal of Economics, 112, 443-477.
McClure, S. M., Laibson, D.,
Loewenstein, G. Cohen, J. D., (2004),
Separate neural systems value
immediate and delayed monetary
rewards, Science, 306, 503-507.
Montague, P. R., Hyman, S. E., and
Cohen, J. D., (2004), Computational
roles for dopamine 1in behavioural
control, Nature, 431, 760-767.
Tversky, A. and Kahneman, D., (1991),
Loss aversion in riskless choice: A
reference-dependent model, Quarterly
Journal of Economics, 106, 1039-1061.

( value function)

value function

loss averse

PC



6
Shoji, 1., (2013), Filtering for
partially observed diffusion and its
applications, Physica A, 392,
4966-4976, .
Shoji, 1., (2013), Nonparametric
estimation of nonlinear dynamics by
metric-based local linear
approximation, Statistical Methods &
Applications, 22, 341-353,
Shoji, 1., (2013), A semiparametric
model of estimating volatility of
diffusion processes, Stochastic
Analysis and Applications, 31,
250-261, ;
Shoji, I. and Kanehiro, S., (2012),
Intertemporal dynamic choice under
myopia for reward and different risk
tolerances, Economic Theory, 50,
85-98, ;
Shoji, 1., (2011), A note on
convergence rate of a linearization
method for the discretization of
stochastic differential equations,
Communications in Nonlinear Science
and  Numerical Simulation, 16,
2667-2671, .
Takahashi, K. and Shoji, 1., (2011),
An empirical analysis of the
volatility of the Japanese stock price
index: A nonparametric approach,
Journal of Applied Statistics, 38,

1381-1394,

, disposition effect
, 2013
41 , 2013

€Y

Shoji Isao

20282329

9

3



