EEYHY —fa - BENOYWHEZENT 70 —F—]
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abstract Z< ODREDOHFELEA  BHIZOWTOEFHIRS D T VITIFEE R
WSFmIEENBRITE S, ZHOOBEELHRMIMEICEL T, KEREED
YA X370 (Pareto-Zipf Rll) & Z DFRERD P 5 & (Gibrat ) 25, FHEAEIY
BVOREOTTEMTHDZ L ERL. T, Stanley HAER & FHAER
RLDTHD. —FH, RERBEBICHANICE RS, ELTER () L
Th, TRV A X040 (Zipf RI) & FEaOHH (B HH) i[>V THEL
To. TNHDORR EFRTRREZEMETS LT, FHARLEBRIZHLI &R L b
DINT VA= MIOWT, BRRBEFNI AT IV I AEEZ D LNTE
REmPOBRHELFATEDL L 2RLE.

FELIIAD? < EADBEDORE ESA  IBHICOWT, TOEFHRSD
FWWIHONDBLHRNREE LY WHENIC) BT 52 LIEFEEA 2. Be
DN TEHEEH D L, THMEDOH LM - EiFR CE2FBICEZ XS &35
DIZ, TFLRDIELERETDIL - ThERETHZ & - ERICRIRE 2 BT
DZED=ZDODEFENOLEI > TWNDHEEZLND. ZOLIRBEDTN (7
0—) ZRFEINIZS VDR T2 T, BEOYHA X (A by 7)) BELTD. 20X
IREFEDHFIWZELT, I—a v RKEEOMBENRT —F (b5 YA XL LD
BETIERBIZI A RT v 7ENTVDS) ZHNT

o VA X454 (Zipf R) [Fig. 1(A)]
o MEFEDOWYHLE (Gibrat Al) [Fig. 1(C)]
o PV AV [Fig. 1(B)]

DBRRFREEE ZBHI L7,
KREZRNDEMEOLEY A X2k 60 &0 5 HE I Gibrat ORI E L TRES
TIHHOLN TS, YA XGAEBRRZANZ LN D X 5724 XD T, Gibrat
DIERINFE Y STo 2 L IZAEOFETHD T2 L Th 5 (Fig. 1 (C). —
%, Stanley D7 N—TDFFETIE, TAV DO LBLCEOHLOBTEN T —F % H
WTHREREZFERTWEDT, REANZ LR RWE S s XEEB#ET O K
My EDTWD., TOBEWRHLT-HIT, 15 O#EEIL Gibrat DERIEEE L,

*This talk is based on [1][2]. See them for reference and related works.
fe-mail: yfujiwar@atr.co.jp
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Figure 1: Example plots for total-assets in France (2001). Exhaustive list includes
nearly 9,000 largest firms (total-asset greater than 30 million euros). (A) Cumulative
probability distribution P.(z) for firm size z. Line is power-law fits with Pareto
index of 0.886. (B) Scatter-plot for the joint probability density of two successive
total-assets of each firm, x; and z5. (C) Probability density P(r|z;) of growth rate
r = logyo(x2/z1) for the two years, 2000/2001. Different bins of initial firm size x;
with equal magnitude in logarithmic scale were taken over two orders of magnitude.
The solid line in the portion of positive growth (r > 0) is a non-linear fit. The
dashed line (r < 0) in the negative side is calculated from the fit predicted from our

theory.
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Figure 2: (A) Distribution of firms debt when bankrupted. The number of data
amounts to 16526 firms bankrupted in the year of 1997. (B) Distribution of life-
time for bankrupted firms. Time is given in units of days. It should be understood
that the data may not contain the precise date of the firm’s establishment, and can
include one-month error. The two dotted lines show 10 years right after the world
war 11, during which the birth-rate of firms was extremely higher than other epochs.
(C)-(left) Estimation of h(t) (per days) define in the main text. ¢ is in units of 364
days and increases towards past. (C)-(right) Entry rate (per year) of new firms.
Annual record of entry rate was taken from the datasets of Ministry of Justice.t is
given in years (lower tics) and in A.D. (upper). Data for 1944 and 1945 (the end
of the World War II) are missing. The left figure’s estimation of time-scale can be
explained by the entry-rate of new firms in the right figure.

0
0 . :
1 debt " - 10°
- power-law fit -
3107} 2
Fe}
9 2
[o] -
02 S0t
2 [
© 2
= ©
- 2
E 103 ¢ ‘. £
) 102 | ]
-4 X X , N S : N
107 5 2 3 4 5 6 ‘ : : :
10 10 10 10 10 10 0 5000 10000 15000 20000 25000
(A) Debt (in million yen) (B) life-time (days)

(a) (b)

1997 1987 1977 1967 1957 1947 1937
18 0.6 : g g . ;
15 % 05
s 12 2
"o_ g 04 t
T 9 o 03}
E 6 g 02}
3 £ 01}
0L— . - : : 0 - - ‘ :
0 10 20 30 40 50 60 0 10 20 30 40 50 60
(C) » t (days/365) year

— 505 —



7 S

ERLY A ZXOBNZAr—V U ZRIBE D SIS X D RERICHE L TS L& %
bhb.

RERDBKD D E VD Z L L Gibrat BIBE Y D& WD Z L iIXEMTHDD
TERRVWHEFETED. ZiL, A AR 2 225 2, BT 288 E, Th 2R
B REE LT BERFE L L) RBEETREZ D LW I FEMB Y AV I TE, ~
R & Gibrat OERNITFEMTHD Z EBRED. FORER, REER =25/, D
SHELT, 7720 E (r=1ogR > 0) &~ATADKE (r < 0) DE/ITIX
Pareto-Zipf RIOREHEHEZBEL T, BEWWCERHD Z EB001D

B, FMEY SV IO Z & (Fig. 1 (4)), mﬁ+@meﬁ@m%mﬁb
TTFRENTZEEIBEY IO & (Fig. 1 (C) BRIETES. LK1 228).

—HIZ, BELITFREEIIBEOEMELZLTHLOTHLIN, Z0 [TF)
%, EREERCTSNLOR ST ROLAEL, BCOFLSTbLECEARMN
b2d. AFLIX, BEOWY, S REEIIBEOBIVELIZOTHLOTHD
DT, BECEIENKELS 2D L, BERFKLETD (FRLORE) ENELRD.
DX RBEDOFETICE LT, BAOKRBBEOMENT —¥ (b5 AERE
FHXAEETIZERR/ICVRARNT v 7ENTWVWDS) ZHNT

o B{ES3A (Zipf RIl) [Fig. 2(A))
o BIEX TOHFMDIAM () [Fig. 2(B)]
o ALY A XD

DBELROMEEZ BRI L.

BIZHEMIIBE LT, BENETCOEMETELTEORBEOMEEK (U LoF
MELOBEDEIE) & Po(1) 5 ¢, BECKERr— (OW$) 1, ht) =
@dgammﬂuﬂfﬁﬁdﬁ%né.ﬁﬁmghmAt,tifi%%otm%
Btnbt+ At OFICEELTLE SBEEREZRT. hl) IIHEMICOE D ITIE—
%ﬁ%b,%@ﬁ%z7~wm,;<§bh5%%&iﬁorméwm2&m.—
RIZ, MEFETH x O EtERIEE L-AERL, tFiMCBALEERIS, t5
MAEZEZDIBEERENTELOTHLND, h(t) ITREOBAROELEET. B
DT —Z T h(t) OFITIZES ALK TUHATE 5 2 & M550 5 (Fig. 2 (C)) DT,
W TR~ ERRBIIRFRICE RN LR ENS.

b7k LR ERLYEMET S LT, GHELERICHZE/MEEEDON
T UARY— MIOWT, fHERBSHNIATIvIAEEZD I LR TEEHRRH
RUHEEFHATE 3 [2].

BRRICIN O REEOBZGRNL, VRWEOXEEDTETIIH AN, v/l
2RO REZICBEERELTWAS D t%%%bf%%km.ﬁﬁ@%kﬁ%ﬁm%
250 A6 300 T TH B L WVbhTWa., FTRIZEIZZED H B 2001 FIZHEFET
FREET EZ2AT 72 80 itk (ENLAMIRFHE) Ic>WT, BEMBHRORESM
EHNTZHbOTHD. 2L & 108 QL EOFBBICHEY T 2O SERIT
BIED 10 %—F » M2, LaL, F &2 Pareto BlOBNT T, Fh oo
EENSERICED HHBIIRE V. TREAIL, RITBERIIHEDIEEE2RAEOR
THRBOBEKE LTELELDTHD. HHENIBEAr —LThHb. ZNHDOK
BEIILEDEICTR N —E v FUEEFHRHALTLE .
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