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Based on a population movement model of the socio—dynamics, we built a mathematical
economic and geographical model. In this study, I. Takagi, a mathematical economist, and
M. Tabata, a mathematician whose specialty is numerical analysis have satisfactorily
analyzed the model of the socio—dynamics from the viewpoints of an endogenous economic
growth model and numerical analysis.

In a mathematical model of population movement, it is difficult to calculate a
population density function directly due to specificity of the distance and time lag
effects. Therefore, traditional methods in numerical analysis could not be applied to
the study and the research on this topic has been delayed for a long time. On the other
hand, by the advancement of the mathematical statistics theory of computation, by using
mathematical statistical pan—function of the population density function (capacity and
entropy), the algorithm to evaluate latromathematical school agent based model has been
developed. In calculating population density and regional real wage in the mathematical
economic and geographical model, a program package for numerical analysis incorporated
the highest calculation technique was used. Therefore, we could grasp the spatial and
temporal change of population density real wages easily and precisely, and a population
movement model came to be able to in this way chase the behavior of the model quickly
even if we let an endogenous economic growth model be alliance in various form.

We inspected whether the prototype model that we built is consistent with such models
as von Thiinen model, Dixit—-Stiglitz model, and Simon model by a numerical value experiment.
Then, we examined whether a big city was located in the core by a self-organization process
pointed out by Krugman and whether we could explain in the prototype model that a formation

process of Edge City where plural satellite cities were born in the outskirts built.




We repeated a correction of the prototype model that we built and decided the final

mathematics model.

By a final mathematical model, we were able to explain the birth of

the city, self-organization of the many hierarchical structure of the city, and a

formation process of Edge City where satellite cities were born around metropolis.

AEAH IR E AR
(EEHAL @ 1)
[ERESEN LiEESE & &t
22 FEE 1,100, 000 330, 000 1, 430, 000
23 fRHE 1,200, 000 360, 000 1,560, 000
24 R 900, 000 2170, 000 1,170, 000
FEE
I
&t 3, 200, 000 960, 000 4,160, 000

WFoEo 8 - RRE

BFEOF - B - REHE - ISR

F—U—F: ANOBHE), Master HA, tha7)%, SHERBELRS 7V, HOMML,

BEHUREROULBIEL, N D R

1. WFZEBHAA Y F DT

ZERIR BT, AN IO AR & D
HpL & ERE O LWk E H & oM E/EH
X0, WNAEMCH DL SN D 2P
BEHONZTD2ZEEHMELTWS. 2
DEFENRIZL > TEARE AOITAH W
BLbo TELMEEHRETEEZ KT 5.
R Z OFBH L S AT DX EA 72
DOTIERL, EHRICIIER L CHE iR
ELTWL . ZDOX IRy AT LERKIT,
REBEOERBBFE > u vy 74 VRO DIZ,
FRBSRAF NS 72 203, [RIRFIC IR RE AV F 2k
O HOEREEEZIET D, 20X 7A
CHLSCEBRE T, PO T A PRICALE L
THEBICEB O/ RN A FE N DBG N
BEIND. ZDOX 57 Edge City DIEAGE
F2IX P. Krugman {ZX D IEREIN TV B3,
O XD I MR e B AL LB 5
Z KRBT DR 72 18 M R SR AR B
ETVIHEE IR TV oz

2. WHIED R

J =~ YURREFE R E#E P. Krugman 2%,
23+ (M. Fujita and P. Krugman: 7he Spatial
Feonomy, MIT Press, 2001, ¥RER : Z2[M#R#%
¥, BEERRE AL THERELTVWA LI,
(EDLHBRAI=ANTANANER LIE

ENFRELTNSDN] , F TEDLHIC
L CER & N R S LD D) 2RI 5
ZliE, BREFLHETORER S CH LR
HHIEES: (economic geography) D H.L»
H7efETH 5. PtEET (nathematical
sociology) @ —4H® TH D& /1%

(Sociodynamics) Ti%, ANOBEHAREE
TN a7 RBEOBBEET VBRI N T
Wb, LML, ZOETNTITEROERD)
ENRELBEINTWRWOT, Bz A0
EPHGIFTRTETYH, EEOHRTEMIC
BOWTHLBREEHZRZLTWD AR L
BARDOLZPEEEMIC LD H MR BL%
EHEILRFE SRR T D Z LiETE R,
RIFFRTIILESIIFONOBEIET L EN
EHRBEREET VEOREG 2R AR, ——
Ty ke R=RA R BT VOLEFE T 0
7T LSy =P O TR LD i
HIFRET L ARE L, ERREFO LS
Th OB EERMORYE LimEE M & O
AERIZED, e WHIEMERNED L D
AR H ML SN D D0 2B 6 )
WZTH5Z R EME LT

3. WL HE
ANOBEFLRIC S\ TH S e 5l 34 s
ERELN TV AICHLEDLLT, ADB#EE



TV ENAERRERERR L oA &2
HHFFEIE, Max—Planck fF2EFT DOELREF 7
N—TIC Lo TRENRET VRHBEI N
2120 T, FaZiIE LT o te. 2
IE A D BEIE T L ORES I ILIE R 105
IREAERENTY — AV DBIETH Y, BRFFET
JCIEBMEH RO FEITHRETCH 720 b
ThHb. I TRELIIRASRE (@A) &
BorE (HM) 12k - TSRk A 1E- 7=
4 H ORIRREAERRNT T OHEAT LV, B
NERBHEET VO B THI T —V =
ke X=X K« BTV I, BERF
FOFENREBRLEFEMIND LT T
= 7~ (M Aoki and H.

Reconstructing  Macroeconomics N A

Yoshikawa:

Perspective from Statistical Physics and

Combinatorial Stochastic Processes,

(2006)) . A
WMIETIE, ZOXRIREHDIIab— g
VEREETHI TV b _N—ZA R T
NERWDZ EICky, HERFHEET LV
DZEE) 2 BT L C, B oA & EE O
Tatv A, BIUOESTHOZ 7 22— O%
JEREE DONARE R & @i LTe. BEIC T- T
W R R A RO T T
WIS 2R T D 2 L35> Tz,
COETNERBEIEDLLIZEY, 5FT
BT T NN EETH - 7= O L e
RGO TR 2 EfEICRBLT 5 2 L BN AREICZ 72
ST EEBENL O OEMEER TIE, O
I KAR T SRR S v o J8 0 fi 24
MIERL S35 & D Krugman O Edge City O
JE RIS EEFE 2, von Thiinen model B D ER%T
METNVOGEICH TS 5 Z LICBREICARE)
LTRY, ZORAIRKEFLTHDLEE X
L. FAT=BIX 2 O X 9 i OBUEFE
EERERTMALIFECEY, AOB#T
TNENENRBERETT VERMAG S, £
T OZ M B AR L BLG: 2 5ok 3 2 A
AP BT T L AR LT,

Cambridge University Press,

4. FFgEE R

AHFFEIITRD 2 SO FERENH D -
(i) B FETHYRMFEN STV W
HWEET VO LHRBEOKREET V&
BE L. (1) BERETFOR T

BHELFEMESNRNG, ZOBFH NS
NI RSN oy W QA D b - b, T DL
BT HEE Ch AT — 2 b e R—=Z R -
BTN, HOTWHIER R T 1 7T A
v =V O TREFE IR L, PR
HIFRE T LR L=, S BICARIZEE, =
D X5 RFIERT T TR, Rehits
MEREAHLTWD. TR Weidlich-Haag ®
AN OBEE TV, EUHNO A OBEFHl %2
HEY & L7 s B ks m) o0 FEREME B A D
HETLTHD. BATIID Az fE-
T, MU o N ORISR D L, M
STIHELLN T, L LEBICE SR
BALIZ X > TN T 5. HJis,
EENFEWICHEET 2 X5 2 A0 s
L&, FhEFRRFICHEEO X O KA T T,
BB NOOWWANKLE D Z & DA S
ncTngd (allEFE [F] . AnBihEsio
e, RERKFHARE, 2001). 2o X5
o NOER L GO ADFHEIE, ADE
T HH AT 2L WA DLIFESCHE T VT
W05, BARICE > THEEBUREEDO —>
Thd. KFEIE, ZOX>R 7T DOEE
EUORFREIC U CHERE 7 7 e —F
ERBDHEDTH T, AWFIEREILZZ DB
WRICK L CEHEERTIBEZ 52550 THY,
RERHESEREZAL VDL EERD.

5. TR ERLE
(BFFRAR . BFFE4y 3 M OV HERT I 41
=Y

GEEams) (BHs 1)
1. M. Tabata and I.Takagi

“An Extension of

Krugman’ s
Core—Periphery Model to the Case of a
Continuous Domain- Existence and
Uniqueness of Solutions of a System of
Nonlinear Integral Equations in Spatial
FEconomics, ” Nonlinear Analysis Series B:
Real World Applications, to be published.

Elsevier Science, 2013. (&#FHif)

2. M. Tabata, I.Takagi, and N.Eshima
“Three Predictive Power Measures for
Models:

Generalized  Linear Entropy



Coefficient of Determination, Entropy
Correlation Coefficient and Regression
Correlation Coefficient,” Computational
Statistics and Data Analysis, Vol. 55,
pp. 3049-3058. Elsevier Science, Sep.,
2011.

(EHef)

3. M. Tabata and I.Takagi

“A Mathematical Modeling Approach to the
Formation of Urban and Kural Areas:
Convergence of Global Solutions of the
Mixed Problem for the Master Equation in
Sociodynamics, ” Nonlinear  Analysis
Series B: Real World Applications, Vol. 12
Issue 6, pp. 3261-3293. Elsevier Science,
June 2011. (&#HA)
4. M. Tabata, I.Takagi, and N.Eshima

“Entropy Coefficient of Determination

for Generalized — Linear  Models,”
Computational Statistics and Data
Analysis, Vol. 54, pp.1382-1389. Elsevier
Science, Oct., 2010. (&#HAH)

5. M. Tabata, I.Takagi, and N.Eshima
“A Mathematical-Model Approach to

Human Population Explosions Caused by
Migration,” Nonlinear Analysis Series B:
Real World Applications, Vol. 11,
pp. 4027-42. Elsevier Science, Sep., 2010.
(EHef)

6. WFITHAAR

(1) WFFefREE
B —HB (TAKAGI ICHIRO)
HERT: - FaB R il - #d%
fFgeE &5 : 90226746

(2) 9oy
4 %% (TABATA MINORU)
RIFSLRF: « RFPe LEpFsest - i
W85 : 70207215

B ™= (GU WEN)
HHERT: - FA R - B
e85 90352400




