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Madrian and Shea (2001)
Choi, Laibson, Madrian, Metrick (2004)
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Why Discount?

« Why do people discount future when some of our nearest
evolutionary relatives are unable to do so? (e.g., cotton-top
Tamarin monkey’s are unable to wait more than 8 seconds
to triple the value of immediately available food. (Stevens

(2005)).

 The difference between humans and other animals lies in
our ability to form a mental image of, and care about,
delayed outcomes. The prefrontal cortex, which is much
larger in humans, has an important role in this capability.



Neuroeconomics

McClure et al. (2004)

Hypothesis: short-run impatience is driven by the
limbic system of the brain (which is heavily
interacted by the midbrain dopamine system), while
long-run patience is mediated by the lateral
prefrontal cortex, which evaluates trade-offs
between abstract rewards (including those in the
future).

Thus different regions of the brain are pitched in a
continual struggle when making intertemporal
decisions.



The Hypothesis
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* Large discrepancies between time discounting
in humans and in other species

* Studies on human brain damage to prefrontal
cortex associated with less patient behavior.



Predictions

> Choice pairs that include a reward today (d=0)
engage limbic structures more than those that do
not include a reward today (d>0)

> Lateral prefrontal cortex areas will exhibit
similar activity for all choices (d=0 or d>0)

> When later rewards are chosen, the prefrontal
cortex will be relatively more activated (winning

the battle)



McClure et al. (2004)

Results: Residual activation to all decisions (6)
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Conclusion

Behavior is governed by a competition between lower
level, automatic processes that may reflect
evolutionary adaptations to particular environments,
and the more recently evolved, uniquely human
capacity for abstract, domain-general reasoning and
future planning.

This research suggests that hyperbolic time
discounting results from the splicing of two systems
with different perspectives toward the future, and that
the prefrontal cortex has an especially important role
in implementing more patient preferences.



