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Origin of the universal statistics those have been found in fossil data, ecosystems, and
theoretical models are studied by statistical physics approach. We first examined
different theoretical models and found features relevant for the resulting statistics,
especially the distribution of species lifespan. Based on those results, we next
introduced a simple graph model and analyzed the behaviors of the model.

BEATUR AR
(EHHAL : 1)
LA IEEE N
200 9% 2, 100, 000 630, 000 2, 730, 000
201 0% 600, 000 180, 000 780, 000
201 1% 500, 000 150, 000 650, 000
R
R
e 3, 200, 000 960, 000 4, 160, 000
WHED R . BWRE
P& OSF - M« B BB - Wik
F—U—F o ERER, HEHDF T estat il SRk

1. WFZEBIE Y IOy =

(1) BEZERIMIC K& e A r— )L COAERESR
OVEE X, WL GRS OER %
LD TETMBTH D, FEHLLm OWFIED
DI O KMEPERCFEE A B, &Y sHE <
TR OREE 7R I BT DB B R F —
URHESINDIH T, ENHDOK L DINK —
VOHERLERIZOW TSN ICEG SN

BT LML ol MEFIFEIRRICII T,

INHDORe STl TOEBASZ —
X2 N IAE - FHEEH LS 5 R — DR D4
ME L THMINDERETHDLN, LT
RDUEIRET MEEOH L b, 7 —
& L e AT RE AR R A BRI RS <K SR
RO EDOERIIA 3 ThH o7,

(2) Zd X5 2RBLiTx LE & 1%, D
HLWETNAVEZREL, FPEROKRE = L —
g AAFT I RTMATY Y FILiiE



WeERON—NEEANLTLGAIZET L
RDBBLIEDO AR OFLIRIT R D K 5 728
et EHHEAERMEEE R ORE~ LA L
MBI RETEAZ LRV IDEIITL
THAR SN2 AEERRD A ER O R
THEEZRSHHTHZLE2RLTE T,

2. WEOHEM

HITE DO FE RITERO LR A EEHC
RO M2 — 2 OlEFIZONDTO
MRLEMPRBVEDLI L EREBTHIHO
ThHY ., KFETIIZoHEFEEZESZ L2 A
& L7,

3. WrFEDHE

AAFZEClE, FEMFMAEERRE L TERRD
T NERWCCRRIICHENTT 5 Z &k
D EEEDOARERALAEEHT B S5 R
B/ — v DK EERT D H# 27z,

4. MR
(1) T3, FxPR/BELCEX A — NV ERE
R A ERICE S A2 L—v
aHFAFTITARE, TREIIKREL
B @EX—2AOMEEHET IV
(tangled—nature model) D[ CfiDFF
MO BEORERSH D Z & &2 W
LI LTz, 2. ZOMEHEEEAT
D DIXFIRZANFEN TR & 0B % F
DMEINENI R THDHZ &Lk
IZL7ce TNHDOMREZMLOIZE &
7=
(2) 2D (1) OIMENG, FHmaofORIR
IS LRI kD b 2 & n
Wiz, Zo=d, HAEEHAZE|Z
L LT 7 XA F I ADET
NEREZEL, ZOMHERET BT
HEINFEEIZ BT 500035605
FLZOHBEIHEL —HH LML
77 ZOREIZHOWTHR L =3Ol
Z OFEEM: A m < Tl S v, RS
DUEFEOBEFmILE L TERIEINT
(New Journal of Physics Best of 2010),
Fo. EHE/ENFESTEEEZITV, K
RO L BT 5 R OUE - @i
B,
T 7 7T VNELH R A r—
MCBITHAEERDI =< LET L &
L CHBRENVEE 2 T FERm O

(3

~

DT, ZDFEFIVEFHWTI9704E/8D R.

May O ORIETRELIKOEFEOFRE &

SZ25bo & bHEARNME [t

TR B W THRE DS 2L D 711216

DI INE D IR E DR 12OV THL

DRLATE, FDORER,

O MEEAZEECRIMELY OKR
BCHRETLIHEITEB W THE—O

RT AR —ThDHMAEERAKIC
RIS U T2 BBl 7o REEORE B FEFE B
BENEZ D HF LA L,

@ FZ, vIal—a UfEROEEM
TR AT % ST Z PRERIIARAT 2 D . T
DHF R O = D IC S0
TR 2 B iR % 5 2 D Phim &2 157,
BUE, Z OFH 2B IZ OV T O
S A& BeRE ¥ P C & 5 (Takashi

Shimada, “Novel Diversifying
Transition in a Simple Graph
Model” ),

(4) BWFZEOMR RN DL, ARERIZBESL T
BomaERN LT 5 RIIEH
PO BIEIEN S5 Z ENTHRIN
b, Fio, ETF—ZITES  EBRBIAM
L S TR R THoTZZ LD, B
L WET — & OfFEHT 23 7= 70 f &% JL
WCHOn bbb EIND, 2D
RIEE B
O FT’xDFF>A X —3x > bEIEY

A MZOWT DT —H & fiRiT s R
WICDOWTDOEBONTESE & DR
L L THEE oMUY A b
DFRAT & & O T L RIBFLEZ TV, T
FHMOFEEDE W & Z ORI
DOWNWT—EDH R %17~ (Takashi
Shimada et al., FfE¥E(HF)

@ F7o. ZHHEROXAFTITAD
Frm i oA & L TR E B o
FHBAME & DFFATIC OV TR A b
RPN TIFFFEZATV, TS E
L, wFE L7 (M. C. Muenix, T.
Shimada, R.Shaeffer et al.,
“Identifying States of a
Financial Market” , (4% &t )
http://arxiv. org/abs/1202. 1623) ,

5. ERRERLE
(WFgef e, W7o 38 K OSEEERF T2 4 1
VLR

UdERamsC) (Bt 2 14F)

@O Yohsuke Murase, Takashi Shimada,
and Nobuyasu Ito, “A simple model
for skewed species-lifetime
distributions”, New dJournal of
Physics, vol. 12 (2010) 063021.

®@ Yohsuke Murase, Takashi Shimada,
Nobuyasu Ito, and Per Arne Rikvold,
“Random walk in genome space: a key
ingredient of intermittent dynamics
of community assembly”, Journal of
Theoretical Biology, vol. 264 (2010)
663-672.

(F=yeR) (Bt 10 F)


http://arxiv.org/abs/1202.1623

BHEM, “IEAERRRO R T T T
ETIV, HAYBFEERE 6 7 [FERKR
& (2012/3/24 BTEEBERS)

EHEN, "IEERRROMELR ST T
ETMIONT?, F—LBEGU—7 v
= v 7 2012 (2012/3/6 A KT (L) |
FAAFaR )

Takashi Shimada, “Statistical
Physics Approach to Understanding
Universal Patterns in Ecosystem”,
Complex Systems 2011 (ISCS2011)
(2011/12/1 HEIEKF)

Takashi Shimada, “Simple Graph Model
of Ecosystem” TWELFTH INTERNATIONAL
SYMPOSTUM Frontiers of Fundamental
Physics (2011/11/21 w5 4% (A Z
7))

Takashi Shimada, “Relevant Feature
for Reproducing Characteristic
Statistics Found in Ecosystems
StatPhys Taiwan—-2010 (2010/6/24 i
MRoERE (BB) , Hfrak)

Takashi Shimada, “Universal Aspects
in Real and Model Ecosystems”,
Conference on Computational Physics
2010 (2010/6/4 FwnAg b (20
=) )

Takashi Shimada, ”Skewed Life Time
Distribution of Species and a Simple
Graph Dynamics Model”, Biocomplex
Taiwan, (2009/12/15 HJFKZ (BiE),
A H)

B, GHENE, PR R, "=a=
SB)E 2 T VBT A RS A
A7, BAMEZS2 00 94F HKEKX
2 (2009/9/25 BEARKEE)

Takashi Shimada, “Universalities in
Ecosystems”, NCTS workshop
(2009/6/12 RIERY: (BE) )
Takashi Shimada, “Characteristic
Behavior in a Japanese
Movie-Uploading Site”, NCTS workshop
([Fl k)

(X)) GFofh)

(PESEIA PEHE]
ORI (G0 )

L5
LR
HERZE -
TS -
HH
HiFESEHA B
EWNs DR -

ORI (Gt o)

LAY
FEIE
MR
TEEH -
E5
IEHEHH
EWNF D5

(Z D)
A — B—

6. WFIEE
() A TEf e

BH % (SHIMADA Takashi)
R « R T RAFER - Bh#

WHIEHE &
(2) WF7e o 38

90431791



