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Introduction

General Equilibrium Theory is a neoclassical eco-
nomic theory that is used to this day, the modern
version being due to Kenneth Arrow and Gérard
Debreu in the 1950s. The theory makes various as-
sumptions, including that people are rational, and
value a transaction based on the utility of the out-
come. Under this theory in a capitalistic setting,
model economies are self-stabilizing and achieve an
equilibrium of wealth.
Prospect Theory is a foundational theory in be-
havioral economics that was developed by Daniel
Kahneman and Amos Tversky, first introduced in
1979 [1]. Prospect Theory assumes that people value
transactions based on gains and losses of different
outcomes relative to their current wealth, instead of
from final absolute levels of wealth. The theory uses
the idea of loss aversion, that people are more afraid
of a loss than they are excited about an equivalent
gain.

Methods

Agent-based Monte Carlo models are used - a group
of agents repeatedly participate in pairwise trans-
actions where the rules governing transactions be-
tween agents are dictated by the given economic
theory. There are agent specific parameters that dic-
tate how agents act based on the theory being used -
these are sampled from a given distribution for each
agent at the beginning and those parameters do not
change throughout the simulation. Once they are
set up, the economies are run and the characteris-
tics of the resulting economies are tracked. Many of
these economies are run at once with different sets
of agents and metrics across the economies are av-
eraged.
One important metric that was measured in
economies under General Equilibrium Theory, was
the level of endogenous Wealth Attained Advantage
(WAA). If an economy has a positive WAA, then
wealthier agents enjoy economic advantages over
poorer agents and vice versa.

Scaling

The models were made in c++ which is more
efficient than previous models that used higher
level languages. The High Performance Comput-
ing (HPC) Cluster at Tufts was utilized to run
many economies in parallel across many cores on
the cluster in order to speed up the code. This
also resulted in more runs being able to be done
since the time for each run was shorter.

Results

For economies under General Equilibrium Theory
we have found that WAA is negative as visualized
in figure 1, where the slope of the red line in figure
1 is proportional to the WAA coefficient [2].

Fig. 1:Scatter plot from [3] of E[η∆w]
min(wA,wB) versus wA−wB

µ for pairs
of transacting agents A and B. The red straight line is a linear
fit, the slope of which is expected to be ζ∆t. The red line’s
negative slope is indicative of an effective endogenous negative
WAA coefficient, ζ < 0.

In our simulated economies under Prospect The-
ory, the wealth of all but the richest agent de-
creases exponentially, going to total oligarchy. We
have plotted the normalized decay constants by
(R − 1)/(N − 1) where N is the total number of
agents and R is a given agent’s wealth rank in the
economy which is shown in figure 2 along with an
approximate power-law dependence where the nor-
malized decay constant is ((R − 1)/(N − 1))a.

Fig. 2:Plots from [3] of decay constant (normalized to that of
the poorest agent) versus R−1

N−1.

Parametric studies of the dependence of a on both δ
and λ are then shown in the (a) and (b) of figure 3,
respectively.

Fig. 3:Plots from [3] of the exponent a versus δ (top) and λ

(bottom) for ensemble size 1000.

Conclusions

Since General Equilibrium Theory has an endoge-
nous negative wealth attained advantage, we are
suggesting that it is not adequate for modeling
household wealth distributions.
On the other hand, since Prospect Theory behaves
similarly to other models that we have shown to
model household wealth distributions quite accu-
rately, it seems to be adequate for modeling house-
hold wealth distributions. This has interesting im-
plications since when left in a purely capitalistic set-
ting, models based on Prospect Theory go to oli-
garchies.

Future Work

Comparing economies under both General Equi-
librium Theory and Prospect Theory to empirical
wealth distributions would help to confirm the re-
sults thus far. In relation to Prospect Theory, inves-
tigating further the dependence of a on both δ and
λ could be useful.
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