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AIM

e Design stylized model of agents choosing among multiple
markets to investigate whether loyalty can emerge
spontaneously




2 Double Auction markets

e Discretetime
e Globally set trading price
Model
Agents

Aloric et al. (2015) Advances in Artificial
Economics

e Choosing Strategy
e Trading Strategy

Aloric et al. (2016) PloS ONE




Markets

e Executes trades based on which traders evaluate returns

e Setsaglobal trading price based on submitted bids and
asks

o =1+ 0(<b>-<a>)

e Matches buyers to sellers

e No limit order book
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Markets - returns

Cuantities

08

0.6

0.4

0z

G-

95 10 10,5 11 11.5 12
Prices

1500

1000

00 |
0
a z 3 4 5
Returns
1500 . i .
____Buyers' return
1000+ distribution
a00 |
0
2 3 Fil g
Returns

Sellers' desired

return distribution
____Sellers’ realized
return distribution




Agents - Choosing strategy

Buy @ Market 1

e Where to trade? (which market) ‘ﬁ\ Sell @ Market 1

e Howtotrade? (to buy or tosell) Buy @ Market 2
Sell @ Market 2
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e Where to trade? (which market) S:Kg,\'\/,/'aarr::ll
e Howtotrade? (to buy or tosell) Buy @ Market 2

. . . . Sell @ Market 2
e Decisionis based on attractions:

(1—-7r)Ay,(n)+rSy(n), if agent has chosen action 7y
(1—-7r)Ay(n), otherwise

Ay(n+1) = {

v € {B1,S51, B2, 52}
r - forgetting rate
S, (n) - score received during trading period n, when action v is taken

py x exp(SAy), 0 intensity of choice




Agents - Trading strategy

Zero Intelligence Traders

Bids/Asks are iid Gaussian random variables
No dependence on previous success

No information about other traders

No wealth constraint

Want to trade 1 unit of stock per trading period




Numerical Results

|

Buy @ Market 1 U
.—v—>SeII @ Market 1
S———+—> Buy @ Market 2

._\—>Sell @ Market 2 %

16T

1:5

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1



Numerical Results

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

15 = 0.5 0 05 1 15

Buy @ Market 1 Ij ABS
.—:—>Sell @ Market 1
S———+— Buy @ Market 2

.—‘—’Sell @ Market 2 %




Analytical
Model

Agents with fixed Buy-Sell
preferences

Agents’ preference for Buying
(Selling) non adaptive -
determined on input

Only choice is where to trade
Still develop loyalty in
simulations, but easier to
analyse



Benefits of Segregation
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Phase Diagram
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Phase Diagram




Robustness

Assumptions on Bid/Ask distributions
Reinforcement learning

Wealth constraints

More sophisticated trading strategies
Continuous Double Auction Market




Summary

e Simple numerical model of double auction markets

e Observed long lasting loyalty for certain range of
parameters

e Above critical intensity of choice B: the system is
stabilized by traders who persistently chose to trade at
suboptimal market - cooperative trade-enabling action

e Eventhe volume driven agents benefit from segregated
state

e Adaptation/Learningis the key driver of segregation
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