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Collab.: F. Shoji, M. Terai, K. Minami (RIKEN.) p

Collab.: Y. Fujita (Turnstone, Inc.)
Yoshi Fujiwara | SSHIHPCO4+—3 4L | 150828



/

T

OO FICTEOTEEL
® =EEH%
® MHEAERALEST

In other words

DEDBEANEZHDEAN
&
K7 E %R (1§ A=credit) D~y T —7

\ 4
OOV IR IO LEZ RO S

Yoshi Fujiwara | SSHHPCZ#+—3 L\ | 150828



I

EERVNT—ODEYT T4

N
RIETIOX

Credit research agency

The Research Institute of Economy, de and Industry
http://www rieti.go.jp/en/

® data for credit-risk management
® each firm lists crucial suppliers/customers
® link recorded if either by A or/and B nominates

link= crucial supplier/customer
supplier A @ —————> @ customer B

® 1M firms which cover almost all active firms in Japan

® 4M directional links

® snapshots (2012 used)

® Financial data, products/service, sectors and locations, etc.
® [imitation: possible bias / little info on amount
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Cumulative pdf

= P> (k) = [~ P(k)
2

;;

S Ps (k) o< k=H
O

% o~ 1.35(2)
=

S

10°
In-degree k
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ree - Sales

Sales (million yen)

Cumulative probability P_(x)

10 100 10" 10° 10
Sales x (million yen)

Degree (in + out)

Zipf law rank corr.
Ps(z) < z™@ Tkendall ~ 0.391

o ~ 0.96(2)
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0.14M manufacturing sector

Modularity optimization (Yutaka Leon Suematsu)
Force-directed spring+Coulomb+resistence
N-body simulation by GRAPE (gravity pipeline)
(Yuji Fujita, Atsushi Kawai)
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cf. Fortunato, Barthelemy (2007)
“resolution limit in community detection”
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Failure (B89 A5k

_______ #bankruptcies in 1-yr

® exhaustive
debt when bankrupt

> 10 yen ~ 10°euro

#Bankruptcies
o
o

® 0.13M / 2M firms
~ 1% /yr

50

Yoshi Fujiwara | SSEFHPCO#4—3 L | 150828 13



AdMg1)—Fk
TR ASLHE
2006%3H0

Q

ARt

)
i
o BETHRR
o 2006%2HA

-}
o]

o

]

s 0

cﬂMOC}D =
RYEERE
2006%4K8




DebtRank approach (S. Battiston et al., 2012)

supplier

!

customers

Quantify financial stress h;(t) € [0, 1]

Propagation model

hi(t 4+ 1) = hi(t) + > wji; hi(t)
J
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States

Si(t) c [ UNDISTRESSED, ACTIVE, INACTIVE ]

INACTIVE =
It cannot propagate distress to others,
while it can receive distress from others.

Initial stress

1 for¢1=1

hi(t = 0) = S
O for others
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DebtRank
Z h; AZ/ZA

1710

A, Total-asset / sales / #employ. of firm
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Even high-class PC, it takes time to
compute DebtRank for all nodes

FCCpx@SPARCH64VIIIfx
-¥qg -Kfast -Nlst -g
A: number of nodes . B: max memory |C: Elapsed Time
total length o number of jobs ] ]
(per job) per job [byte] per job [s]
9433669632
J/6BBB39168
137678 300 159 5776236544
3897188352

1951031296

Test data: several hours =2 2min
Real data: 2 days -> 30 min
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DebtRank calculation
on nation-wide NW
cf. Events of failures

Figurel: DebtRank calculation for manufactur-

ing sector (0.12 million firms). Different colors
indicate how much each node’s failure causes fi-

nancial stress in the system.
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