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Abstract

1 Notations

The trading pice is defined as @' = 0;uf + (1 —0;)u}
The probability that your trade 7 is valid (i.e. you bid higher than 7 or sell lower than T) is
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The average preference toward action Y is :
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The letter F,, depends on the saturation is defined by :
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2 Update equations for the trading probabilities

2.1 derivation of the update equation

Let for example look at the fraction of agents who sell at the n —th time step. Three event can lead you to to
ask sell at market 1.

e you successfully sold at market 4, hence you had a probability A;l to do the same thing at time step to
do it

e You successfully either did another action y € {(B, 1),(S,2),(B,2)} then the probability that you sell at
market 1 next time is 5(1 —A;)

e if yout last trade was not successful then you will sell at market 1 with probability %



Hence one can write the update equation for the fraction of sellers at market 1.

Fs1(t+1) = Fr () TriAg, 4+ 1/4 = 1/4Pr (1) (Ag  +Ag ) — 1/4Fp2 (1) (g, +Ag,)+
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FETr (1= Ag ) + 3 (FraTpa(2 = A, +455)) (©)

By reasoning the same way for all the possibilities, on get an update equation for each fraction P,

F'Uym(t + 1) = Ff,m(t)Tf,mA:ctm) + 1/4 - 1/4Ffm(t)(At‘cm +A;rm) - 1/4Ffﬁm(t)(AirT,fm +A;r,fm)+
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g(FfJﬂTfm(l _A‘:m)) + g(Ff,*mTfyfm(z _A:—m _Ai_‘c,—m)) (7)

2.2 The trading probability difference

Using the notation A,, = Sg ,, — Ss.n and AP, (t) = Pg () — Ps (t) one get an equation for the fraction differ-
ence :

AFm(t + 1) = %(4Tf7me,m(t)Am - 4Tfﬁme,fm(t)Afm) (3
3 Analytical solutions

By searching the fixed point of (6) I could compute a curve of the trading probabilities as a function of the
preference of market 1 toward buyer.

Analytics results at T=0.11 with theta1=0.7
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Figure 1: Here T remain fixed at 0.11 and 0; at 0.7 (analytic results)

4 Solution in the limit 7 — 0

In the zero temperature limit, the relation %’ is equal to 1, which simplify the update equation (6) into (9)
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Frm(t+1)= 2t 5(zv]c7,1¢x;,n —Ff-mA} ) )
The equation (8) also simplify into AP, (¢ + 1) = 0 which mean that in the low temperature limit, the number
of buyer and seller in a given market will be equal. This simplifies the problem a lot and gives an expression



for the probability of trading at market 1. Hence one can adopt simpler notations for the trading probabilities in
this case. Pp,(t) = Psn(t + 1) = P,(t). Equation (9) and the normalisation relation between the probabilities
cP(t)+P(t) = % lead to an analytic expression of the trading probability :
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Fixed point equation vs multi agent simulation at T=0
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Figure 2: Probability to trade at market 1 in the zero temperature limit.Here, the difference between mean buy
and mean sell is 2 and the preference of second market toward buyer is 0.7. the numerical results were obtained

doing the average of results over 10 simulations 10000 agents trading during 5000 timesteps. The agents all
have a forget parameterr of 1



