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Fig. 12. Steady state distribution P(m) of money m in a
market with no savings (saving factor = 0) for no price
"uctuations i.e, = 0. The graphs show simulation results for
a system of N = 100 agents, M/IN =1, C/N =1, mij=¢ =1
at t = 0 for all agents i. The inset shows the distribution P (w)
of total wealth w = m+ c. Asp=1, for =0, although m and
¢ can change with tradings within the limit (0 S 2) the sum is
always maintained at 2.
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factor remains constant. This of course happens irrespec-
tive of the savings factor being zero, uniform or dis-
tributed. For = 0, the steady state distribution of money
or commodity can take non-trivial forms: see Figure 12,
but strictly a -function for total wealth, or at the value
of wealth one starts with (see inset of Fig. 12 for the case
m; = ¢; =1 for all i) [78].

As mentioned already for = 0, the steady state re-
sults are not dependent on the value of , the relaxation
time of course decreases with increasing. In such a mar-
ket with uniform savings, money distribution P(m) has
a form similar to a set (for = 0) of Gamma functions
(see Fig. 13): a set of curves with a most-probable value
shifting from 0 to 1 as saving factor changes from 0 to 1
(as in the case without commodity). The commodity dis-
tribution P (c) has an initial peak and an exponential fall-
o, without much systematics with varying  (see inset of
Fig. 13). The distribution P (w) of total wealth w= m+ ¢
behaves much likeP (m) (see Fig. 14). Itis to be noted that
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Fig. 13. Steady state distribution P (m) of money m in the
uniform savings commodity market for di erent values of sav-

ing factor (0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9 from left to
right near the origin) for = 0.05. The inset shows the distri-
bution P (c) of commodity c in the uniform savings commodity
market for di erent values of saving factor . The graphs show

simulation results for a system of N = 100 agents, M/N =1,
CIN =1.
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Fig. 14. Steady state distribution P (w) of total wealth w =
m + c in the uniform savings commodity market for di erent

values of saving factor (0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9
from left to right) for = 0.05. The graphs show simulation

since there is no precise correspondence with commodity results for a system of N = 100 agents, M/N =1, C/N =1.

and money for = 0 (unlike when = 0, when the sum
is “xed), P(w) cannot be derived directly from P(m) and
P (c). However, there are further interesting features. Al-
though they form a class of Gamma distributions, the set
of curves for dierent values of saving factor seem to
intersect at a common point, nearw = 1. All the reported

data are for a system ofN = 100 agents, with M/IN =1

and C/N = 1 and for a case where the noise equals
0.5 [78].

For distributed uniformly within the interval
0 < 1, the tails of both money and wealth dis-

tributions P(m) and P (w) have Pareto law behavior with
a “tting exponent value =1 -—0.02and =1 -—0.05
respectively (see Figs. 15 am 16 respectively), whereas

the commodity distribution is still exponentially decaying
(see inset of Fig. 15) [78].

A major limitation of these money-only exchange mod-

els considered earlier [3,25,37...40,43,45...52,56,61,77,80...

83] is that they do not make any explicit reference to
the commodities exchanged with the money and to the
constraints they impose on the exchange process. Also,
the wealth is not just the money is possession (unless the
commodity exchanged with the money is strictly consum-
able). Here, we have studied the e ect of a single non-
consumable commodity on the money (and also wealth)
distributions in the steady state, and allowing for local






