Evolution of imitation structures

FrantiSek Slanina & Hynek LaviCka

Institute of Physics, Academy of Sciences of the Czech Republic, Prague

sl ani na@ zu. cz wwwv. f zu. cz/ ~sl ani na/

© o o o 0

M=

Imitation dilemma

Minority game with imination

L inear chain

Complex network

RO

e of iInformation cost

Evolution of imitation structures, Vilnius 15 May 2006 — p. 1/12


mailto:slanina@fzu.cz
http://www.fzu.cz/~slanina/

StOCk CorrelathnS[G Bonanno, F. Lillo, R. N. Mantegna, Quantitative Finance 1, 96

(2001) ]

1.35 +
1.15 _ —= 111711

Creriil
0.95 - -1 I—I [H"lr

075 - |

0.55 -

0.35 -
Ultrametric structure. Colors distinguish sectors,

e.g. energy (blue), finance (green) etc.
Time horizon 6h 30min.

<—IT—> Evolution of imitation structures, Vilnius 15 May 2006 — p. 2/12



StOCk CorrelathnS[G Bonanno, F. Lillo, R. N. Mantegna, Quantitative Finance 1, 96

(2001) ]

1.35 -

1.15 -

miilll e

0.75

0.55 -

0.35 -

Ultrametric structure. Colors distinguish sectors,

e.g. energy (blue), finance (green) etc.

Time horizon 6h 30min.

M=

INTC MSFTMKC BDK

CHV ARC OXY
O
HM

LTD

BHI
HAL

CHA BCC

DO

MTC EK PRD

Minimum spanning tree.

Evolution of imitation structures, Vilnius 15 May 2006 — p. 2/12



StOCk COrre|atIOnS[G Bonanno, F. Lillo, R. N. Mantegna, Quantitative Finance 1, 96

(2001).]
O
1.35 ~ ETR
r UCM
1.15 il il
1 T 71| 1
-0 . r"l—l [ I AR XN HWRIO oy
MOB ARC
0.95 - - [] il NS INTC MSFTMKGBDK y Y
v T r IF - IBM, csc DAL SL BHI
e | Ul SUNW LTD cG HAL
075 + | ORCE csc s WMB
0.55
0.35 -
&( MMM AA
Ultrametric structure. Colors distinguish sectors, AG wy  ShA BEC
e.g. energy (blue), finance (green) etc. ONE 05
Time horizon 6h 30min. USB MTC EK  PRD

Minimum spanning tree.

... Imitation (& other factors. . .)

<—IT—> Evolution of imitation structures, Vilnius 15 May 2006 — p. 2/12



Imitation dilemma

No imitation: fair game.
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Imitation dilemma

No imitation: fair game. Imitation provides
comparative advantage.
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No imitation: fair game. Imitation provides

comparative advantage.

Too much imitation
IS harmful.
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Soclal organization [ Slanina, physica A 286, 367 (2000); Physica A 299, 334 (2001). ]

Agents on social network imitate more successfull neighbors with probability p (and pay for it)
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Soclal organization [ Slanina, physica A 286, 367 (2000); Physica A 299, 334 (2001). ]

Agents on social network imitate more successfull neighbors with probability p (and pay for it)
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Time dependence of imitation.

p = 0.99 (full line) 0.95 (dashed), 0.8 (dash-dotted)
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Time evolution
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Domalin distribution

Attimes t = 694 (), t = 6157 (A), t = 12741 (0O), and ¢t = 26365 ( o).
The parameters of the model are N = 1001, M = 6, ¢ = 0.003.
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Barabasi-Albert graph
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Barabasi-Albert graph
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Forking

Forking distribution: all agents
e =0.0 (L), e =0.1(0), e =0.001 ()
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Wealth distribution.
e =0.1(0), e =0.01(LJ), e =0.001 (A).

Line: ~ W —2
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Role of iInformation cost
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Role of iInformation cost

1. inear chain

e Wealth profile
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Role of iInformation cost

1. inear chain

e Wealth profile

2. complex network (e. g. BA)

e power-law Iin distribution of domains
e detto Iin forking distribution

e detto in wealth distribution

e “supersaturation” in forking

e Wealth proportional to degree

= combined with imitation
creates “rich gets richer”
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