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The uneven spatial distribution of economic activities at various spatial
resolutions calls for theoretical explanation. To describe peaks and troughs in geographical
allocation of economic activities, numerous theoretical models have been proposed in various
division of economics including urban, regional, and international economics. The scattered nature
of accumulated knowledge in spatial economics in general is inconvenient when we are to apply them
to engineering problem including urban planning, as they may sometimes provide inconclusive
implications depending model details. We develop a stochastic evolutionary dynamics-based approach
to analyze the robust properties of spatial economic models. We demonstrate the effectiveness of the

method by applying it to the study of a canonical urban model which is known for its tractability;
the results suggest that the properties of the model can be related to other regional models,
thereby indicating a possible unification of theory.
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55,

Mk - AT BOR 5 O IR O 5 & 1RFHH A T O AKEDMETH 5. Z D L TEHEZE
IR — ) iZ b 72 2 REF R O MR DA RN I L5 X = A L OPRFENEE L 7
%, A v 7 7 O, FigHisRE L, K5I SGT 7 & s, - AT BOR 0 e, AT -
PRETREN O MBI KB %2 UE T, o T, Hlk - #AHBOREN D 72 & TRIFIE 2
DFHIEIZ B LTI, FERNZEENEEO L2 HET 2 2 EPEBEE 25, BFIGE O ER
BT 2HEAR X B = X L DBfRIZ, ZDOHiREMETH B,

(2) fEXRME

PRV A B Clk, ARTHRRE, HMURREVEY: - Fritvrth sy, EPRSE S M E LT, ) 24
AT — VAR X A = X LB R O e SR MERNIC AR L, 220 L R S 115 (Bujita
etal,1999). MARNT 7'u—F1%, Z@AEMZHE L 72 3L EARORFITE) & G AR I
£ o TREBMNRFFIER 2 3D 2 O TdHh % (Fujita and Thisse, 2013), FflZ, Krugman
(1991) DIBEDFrRepr bl Fclg, I - AT O LRI % — R H R O Pl A TREL L
I 2 HERER S, FHEZRSHE~DIGH P CTE % (Baldwin et al., 2003),

Lo L, ZEMFEEE TV ZFHENAGICISH T 2 LTk, JEREIn w3, 1, 22
BIR 7 — VEICHER DI TW SN T s, KW ORI N TE LEZMBFE T VL, &4 0%
RETDHREMA T —NICBIT 2EBUIROAEZRIT25DTH Y, ZOHNIEIRIZIHS 2>
T, 200, HEEEO B L T T RO RSERTH D, L DEFIIE, %D
ZWVIEHEE &0 REM L TERD S B, FENICHWTN»B—FEEO RO AL ERET
ZEFTY Y IHML T B, DLEET 312, ZERRFEAHERZ TENICIGH L Twu L 21
X, BT NVOM—INIHT ERRIEDIBEETH 5.
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COHMNZERT 5 7-0, #L7 — 2857 (Sandholm, 2010) THERE L T F 7 fERLE
%, ZEREEET VOO ODOH -3 r L CEAT S, 21T, DRI
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AR IZKA L T2 o00HM»S 5, 1 OHMIZ, MHERLZEHHREICIED S o Tk
ML, DRSO oW FE L OBEN 2R T I ETH DL, ZDRHDORYF o —
2 ELT, IBEENINE CICHEHHICESOTHERLL2oH 5, F—2fRr— )L - f
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W =Lt 5 X9 EAMT 5 (Monderer & Shapley, 1996). Likd 2 D DB E 7L -
77 RCRIB LR Ty XL - F—=2EERMU L 72 BT, MEREWMBITZEH L, ZER
OFMEZH ST S, 2T, DEHEBICIAMBLEE TSI T, BMELLTERDOR
WMHEERH S »ICT B,

B2 OHMIE, EEEERA T = - EEO TR ORI € 7 VIS U CRERLE bt
ZHEMHAL, ZOFMMEZRTIETH S, Z20LODORVF2—27 L LT, #HEOHM T AET
WA L CREFLRZEH L, Z0E8ME2RT. WRETLZET L E LTI, Fujitaand
Ogawa (1982)D b Dz v 5. B4 E 7L, #HREFETHICE T 2RENET VDOV LD
TH DD, HEWRITICE W TEFH WS NAEERN YA F 2 7 ZA TP REEch % 2
EDS, BEZOWEPHS D E Lo TR,
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51 SCHR

1. Akamatsu, T., Takayama, Y., & Ikeda, K. (2012). Spatial discounting, Fourier, and racetrack economy: A recipe
for the analysis of spatial agglomeration models. Journal of Economic Dynamics and Control, 36(11), 1729-1759.

2. Ikeda, K., & Murota, K. (2014). Bifurcation Theory for Hexagonal Agglomeration in Economic Geography.
Springer Japan.

3. Mossay, P., & Picard, P. M. (2011). On spatial equilibria in a social interaction model. Journal of Economic Theory,
146(6), 2455-2477.

4. e

FZeafh & LT, BiME THFZED ) ICBRZZNEZ2ETL, MIGT 3 RE2 57,

SR 29 FEEEDRFZETIE, KiEES (2015)5 DR L AN 2 DDETIL - 7 7 AT %
220 SI MEFIL [SI(I) B L SIANEFIV] 2HESE L, MERLEHHIREDIEE %2 H 5 2612
L7z, ZOfR0H 6 F L%x, kbHfliz 4 #HHHEARKFOHI K1 BEL UK 2 1ITR7, K1
1%, 4 B EBRFICE T 2 SIANE T LD TR TO¥H SR % Z DRI X > T L TR
Ty e VEABEZ R LS DTH 5, WRZEHEIREILX, o 0B E% AT %%
F—vThsb., ZOETINTE, EANEZEH (ET VX TREI N TV 2 RFIHEE
EFHDH 5, EHIPEEZPIT LD &T2%0%) PHREDRITNZBMEAIRICHET 2. 2o
729, KITRINTw5 LI, BliOEEE- 7 X ¥ DI % £, MmEFRED
WA T B L) Oy —v 2235, —J7, K21%, SIA) €TV L CHERD
KZRLTW5, ZOETTIE, TEBOZEMBESRICERT 2, fE6-T, WEEH» E
V(o 2VhE ) RWETIE, ERBPBRINT L Tw 2328, RLICEIEEZR>7-5% 1
fb2SMER T 2 E2 R T, 2o OB IIEREZIC L 2MEMA L BN TH S, £z,

HNTA F 7 A%BZ KR, BRORIMZEIHHNCOREEEOEAMNIT O E 2o
7o, TS ORSRIE, BESFTTHY, 2O IBIFMERC1IRINT NS,



T i ' i i 015f
03} o 1 0.0

-7
Pt

_— -7 T/,.%
fn(g;*)o.z_ ””””” ‘ —*‘ ] .f_(;’[()m4)
"""""""" . 005}
af "
00f . : : ; : . 000},
0.0 02 04 06 08 1.0
@
1 SIAI) ETFIICH T BHERLEE X 2 SII) EFicH|FZHER

0.2 [T T T T T T T T ]

f 0.1

0.0

0 50 100 150 200
3 FORETIICHRITBERREHE

SRR 30 SEFEE DL TR, HEEREOTH TRBHFET S FO Ble 7 Ik LTk %
HL, Zz0omEZHsIT 52 ET%§?E®ﬁﬁﬁ%?Ltgﬂﬁﬂaw%iﬁﬁFO%
FTILVEDLDDr — ROV, FERoOHLFLERT. K31%, FOETINIIEIT S ERE
ROPEEZRNLZbDTH S, Kl ZBEMOMHEIEHO LTI Th D, #Mdht 1ZETHN
DOWHEHTH S, KODFEIIEEEMOPE I NS EZ R L, HIFERDIEE I xn»
@ﬁ%ﬁ? JK e D R ?L#&%i REER (WD) OTdh 3. ﬁ=,t%ﬁ9ﬁ
MICB T 2HERIE, SIAD) EF VBT 5H#EE (M1) SEML, «#idhimic f%%%
SII) EFNVICEB T2 (M2) LEMTEZERHSREL-T, THUE, BEHS DI
NTVEr->HETHY, .%w“ﬁﬁ%Uﬁ4f¢T%%(?4ZﬁvVaV-&—N—
1), U EOfERE, BESHTAAAETH > T TNICH L CTIHREFENELITH 2 2 L 2B
S5, FZNSREWEDORMEHL € FLEOEE 2 o€ 7L Z2EEMIFTw L kT
LARMEDEREPEHTH S I E2RBLTED, BhiRENLEENS,

3SR
1. OKEESE, KM, EILHEE. (2015). Harris & Wilson (1978) & 7 VF#: SO % Z8 L i e 7
DIYIERNT. EARESTHRCE D3 (LAGHEE), 71(3), 141-155.

5. FFERRCF
CdEssam ) GE 5 1)
1 REEFE (2018). HEGEFT 7L QBB & 2 OJL. AP & CHE D3(HAG
25, 74(5), 119-136. (FL i)

2. REEFE, mlkER, BHERA, ®RINE, mHEZ (2018). #jor koI5 O 22
PBIRNT. AR 2SR D3 (LARGFHEY), 74(1), 50-63. (HHif)

3. Osawa, M., Fu, H., Akamatsu, T. (2018) First-best dynamic assignment of commuters
with endogenous heterogeneities in a corridor network. Transportation Research Part B:
Methodological, 117, 811-831. (##iH)

4. B, AREHS, WHTEE, S, KEE (2017). &iioom Oftm A <7 b
NVRHTE. LAY 2 CHE D3(HARGEHIY), 73(3), 148-164. (HwiH)

5.  Osawa, M., Akamatsu, T., & Takayama, Y. (2017). Harris and Wilson (1978) model
revisited: The spatial period doubling bifurcation cascade in an urban retail model.
Journal of Regional Science, 57(3), 442-466. (&)




1

(razk) Gt 7 )
1.

(z

KRS, RInFE (2018). Emergence of urban landscape: Equilibrium selection in a
location choice game between firms and households. # 32 [l HIHIEAA 2. FILRAE.
(ki)

Osawa, M. (2017). Spatial scale of agglomeration and dispersion: Theoretical
foundations and empirical implications. 2017 SMU Conference on Urban and Regional
Economics. (Singapore)

Osawa, M. (2017). Spatial scale of agglomeration and dispersion: Theoretical
foundations and empirical implications. The 12th North American Meeting of Urban
Economics Association, Vancouver. (Canada)

KEEE (2017). LR T 7V OLBEEYT & 2 DA, 5 56 [l LG A IFFE R A
=.067F)

Osawa, M. (2017). Spatial scale of agglomeration and dispersion: Theoretical
foundations and empirical implications. The Urban Economics Workshop, Kyoto
University. (5#D)

B, MHEZ, silkEs, KE9E (2017). Bifurcation theory of a square lattice
economy: Racetrack economy analogy in an economic geography model. % 55 [A[ 12K
A AR TR A 2. (B i)

AREHES, BHEA, MHEE, REE (2017). A S L IEGTEE T D7l X 7
= AL FA Y OANAGAi Y — REICE T 2 Witg - O VBRI, 55 55 [l L AGH
W FRFFE R R . (BEhR)

oft) G 2 )

Osawa, M. & Akamatsu, T. (2019). Emergence of urban landscapes: Equilibrium
selection in a model of internal structure of the cities. MPRA Discussion Paper, 92395,
1-34.

Akamatsu, T., Mori, T., Osawa, M., & Takayama, Y. (2017). Spatial scale of
agglomeration and dispersion: Theoretical foundations and empirical implications.
MPRA Discussion Paper, 84145, 1-93.

6. WF7Ekli



