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A firm’s financial condition can be described by a single variable R:
0, 1, ..., Rmax . This variable corresponds to a rating class that can
be assigned to a firm. By R = 0 we understand the state of
default.

Variable R evolves in time according to:

R(t) = R(t − 1) + s(t − 1), (1)

where s(t) is a stochastic variable and s(t) = −1, 0, 1.
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For a set of N firms, we define the conditional probability for a
variable si , i = 1, 2, ...,N:

P(si \ s1, ...,si−1, si+1, ..., sN ,Ri ) =

=
1
Z

exp(
∑
j 6=i
Jijδ(si , sj) + f (Ri , si )).

(2)

P(Jij) =
1√

2πσ2J

exp(−
(Jij − J0)2

2σ2J
). (3)
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Portfolio evolution
f = 0 case
Nonzero f

I Rmax = 7

I Number of firms: N = 1024
I asynchronous dynamics
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I Rmax = 7

I N = 1000
I A simulation was repeated 1000 times for different realizations

of Jij distribution.
I time t = 8 steps
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Case f ≡ 0:
Number of defaults (ND) for J0 = 0.0001, σ = 0.001.
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Case f ≡ 0:
Number of defaults (ND) for J0 = 0.02, σ = 0.001.
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ND as a function of J0 for σ = 0.001
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f (R, s) depends only on s:
exp(f (R,−1)) = 0.15, exp(f (R, 0)) = 0.75, exp(f (R, 1)) = 0.10.
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An external field which model panic after a first default:

H(R1, ...,RN) = H · (1−
∏
j

(1− δ(Rj , 0))). (4)

This field takes a value H if there is at least one bankrupt among
all nodes and is equal to 0 in the remaining cases. The modified
conditional probability for a variable si , i = 1, 2, ...,N is:

P(si \ s1, ..., si−1, si+1, ..., sN ,Ri ) =

=
1
Z

exp(
∑
j 6=i
Jijδ(si , sj) + H(R1, ...,RN)δ(si ,−1)). (5)
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In order to simulate the effect of a rescue policy, the simulation
was modified so as to rescue the first r bankrupts.
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I We used a concept of Potts spin-glass to model collective firm
bankruptcies

I There is an optimal value of system coupling for system
stability

I The presence of panic field (Lehman Brothers bank effect) is
most crucial at the transition point

I Helping the first bankrupts leads to a delay of the global
economy collapse

Ref: P. Sieczka, J.A. Holyst, Eur. Phys. Journ. B 71, 461 (2009)
P. Sieczka, D. Sornette, J.A. Holyst, Swiss Finance Institute ,
Research Paper Series N 10-06, submitted to Eur. Phys. Journ. B
(2010)

Pawel Sieczka(1), Didier Sornette(2) and Janusz A. Holyst(1) The Lehman Brothers Effect and Bankruptcy Cascades


	Model
	Simulations
	Portfolio evolution
	f=0 case
	Nonzero f

	A field of panic 
	Conclusions

