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A. 3 layer-2 regions in the US B. 9 layer-3 regions in the US
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W B AR 7 IR T R 2 B Bl 5 2 2 2 RIRL T\ 5,

Distance (km)
0 500 1000 1500

o0 * Tokyo to its own region
- = Tokyo to Osaka and Nagoya regions

In Tokyo’s exports

Importer’s expenditure

5: AT 2B G MEEE (Mori and Wrona, 2021, Fig.7)

. 2015 EOHFUME & KK /& d RSO Zh TG EN 581 %2, HAlh o OFEHICEL CHEY
D 20 MUZHT. BHIZOWT, FHEEPREIZN LU TRETOMBAZBEIZED A RTEOY = 7 Efie 7
oy b UK, B OB Tz H D < [\,

Mori and Wrona (2021) (&, & 512, BEERZRFULMINZ — > OFBL UL ER A
MBS BFEETHMO I —T 1+ 2 — 3 VIZERT AN E W Z & 2 EHROMH D S
FIEL TV, M6k, LGB I 2RO I —T 1 21— a Y ORE&EE R L
TWd, FEEF3IHEEDD, TN S5OVHIIKF D 1 IRou VI HIZER] EDR-F-BATE
NENRKINTWD, filx DEEIEAOHRBEORR - MEEEEIZERL TS, £
DOREEIZ & 0 Sl (B2 WIZER) OZERBHEN RS, FIROBENIREWIEE, &
B\NE, R B DI SN SRR MK < A 0 DB RIS Z 5,
Clk, K- H - RO T /BRI (B X OEE) I8N 5, M-V —CA0FEICH
REDRPPL & &, ERELHPHEE L Z S R ADDQHERARZ v, #ilhiE
R T B, H70 5 PEEI TR 2 22 MM TV /BT 50, HEDEEE = U TRE
KM CIEANTRBE PR L, EERMTHEMMEZ 5, FOMEERTIE. 20X 5 45HE
BAESE QI LD H T D ERMIE (TG 2 E U S ¥ 5, H6TIE, FEXDV MY S
HHZIEE D2 F X ALBEES MU, REEPIHT 2HEICIE. Lharxx
AIREHERE, SOCEEESMT 5, 72, HpESERE #BIEIIAED 9 2 A 2
HB7=H, MeAURT K DT, AR OMBEAYELE I IX UL & — U AIEBLT B,
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Market area of red product
Market area of blue product

—o—© oo —(0) oo @ o

Regional borders induced by blue industry trade
B 6: FEREERD I —T 1 2 — 3 v MBI

Mori et al. (2020) (Z & B2 KEHIZET 508/ 1 ZENZBWTHE o N2l TlE, H
BNIZ AR THUSET R %2 55 CE S EPBEE /NS WO, KEBT & JEL /NS T R CTRE L
SNLHIAPE WIS 2 EEDOTHGHIFAZIELT 52720 EZ 5N 5, HIZIE,
M6iZB1 5 3 KEHIZET 28RO R T /1 &k, FEEHBIIBT 5% 3 K
T OHGHFEIZHY T 5, BHEEDOZHIZ, & 3 REHOFLTHKRMEALTH D, i
B A TR G T,

Wiz v 2B WTE SN M T — XILFEE R 8 & S H 28 (2015 SEDBA
24 P 85 fH) DRENTE 5720, o 2fllAGLESLZ LICLD, B LrilE
ENSF FRERDEE - HERTIZOWTHHHE S 2EETE 5 (2015 F05
BT 212 EE-FHAT), Moz - SEHAT ZIEXIEERZL. Tho O HET
DO GHIPFHOFE N IS 5 Z e TE S, FIAIE M7TTIE, EEE LB THHROLHE
WZEoTH5DIN—TIZRT, BNV —T g IZE@T2M2BETIHHIZOVWT, TD
SR IR R R LT WS, BRIICIE, BSERE 100km T2 I F &, K
v e, BEXINV—-TOEERTPOEEZEEINCOMEBAT MO 2T %
Jay fLTW3,

MHEHBAKRENIEF R AREREIFZERGHHO Y = 7 IZKEEEL ~)L L,
S OICHEREE & B ICRERITIA T B, HIERTTEAY/IN S W RE TR 1 K AR T I S
THEETHDH-D, RBHIFEZOHGHANPRE W L 2HKT 5, KIZRT &S
12, 10 BT LA ICA I IS 2 E 2413 1,500km 2 A A HIPH CHHE RE 50 H 5, ThH5D
HHF, SR — IZHI U N & 0 15 S N B MU AYE 2B U T R
HEWTH B Z L IZBET 5,

D& HEEOEMK LI —T 4 32— a iz &k W ET ZHBER,. KT, E5D
B AIR % . Mori and Wrona (2021) 1&THULI N A 7 2 ) E RO, HEETET IV EHW
TEBMIZIHE L., ZOERDEEZIT>TWS, Kz, BENART ) 1 0308 2 @
S5 EIZB B FULMI NS T RE, FHUEO LR T A S U N A OB G ANE AN D
BTN 40-100% KELHEESINT WS, T 512, Redding and Weinstein (2019) 12
L HWEEENETNVOREEREFTO A IEEZ AT, FublioN 1 7 20 FER P KA &
INER R DR HPEER D IENFMETH B Z & 2R Uz, BARINICIZ, SEHUBAE DR K
HiRE ORERE, T SINER T AN DB G IZIEE £ 2 D AT E £
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1 —— Industries in less than 11 cities
50 L .
—=— Industries in more than 10 and less than 21 cities

404+ —— Industries in more than 20 and less than 41 cities
Industries in more than 40 and less than 81 cities
Average share of importers 3091 —— Industries in more than 80 cities
of a given industry group
20+
10+

} } } } ‘ ; - ‘}/ } ‘ T T = T
500 1000 1500 2000
Distance (km)

7. ZAHOEE T L OHiGHIPH (Mori and Wrona, 2021, Fig.3)

E. EEIX 2015 D 212 FEE-FEHANT, #HiEhX, EHEHE 100km Z2II2F e HO-HEREY Y, HediE,
BREEIN—TOEEEHHEPSEEZT NS OMEB AT HH TS = 7O (HEEATHIZET ) FE,

WeWS, NI S UV O —FT 4 2= a3 VT LB EIANRKEN
ZEhMREI NIz,

7 BURKRIER

% DENZBWTH T O NAMES AR REFNIRKD 2L FTRBEMOEETDH
27z (e.g., Gabaix and lIoannides, 2004), U #*UL. Mori et al. (2020) I, Z®D X 5 %%#fp
TR AIE L AROVIZER S T EIA O L )L, X S MR O & 0 /NS itz 5\ T
LEHRIICBISRINGHEEZ, HR - 7AXAVA2E50 6 AEOT—XZ2HWT, #Hizic
HOMZ UTz, REBBUIENIZ K > THRR DD, HdEOMWEE L U T, &KHgo D
i PR i i ifﬂ%@l%%@%ﬁﬁiﬁ@%@é@@ﬂ%MEMB%M:J@ D, RECH & /NS HEDS
O PHE LN & — 2D T e L NIT R o7z, B NOBIRIL, FEEDOZR
VE - KETS - G EMMOBR 4 At R F R LR KM 6720, ZOHEFHL
& U CHLRZEN 721 e < EERBURRIRIE %2 KD,

Mori et al. (2020) OFEF 1%, #Hr ORI L T OZZMSHE OBBRIZHBE IMEL, &0
IR DA H DK EF T 2 IR FID 77— LI TWBE Z L 2EkT 5, HIEPHIRE
X, B OEH, KRR L 28 ORI AE S 58 H IEEBRL P TV, Ldio
T, D& /KD R % B & U 7= s E 4K (placed-based) D05 AIAEBUEE D B
i AR E AR 2R L7 FToXa L7 — L2811 28 & ER 7GR

ZHE D X d v, BRI, R EGE R OB X, MR BRI KX T L
ZHNDHIEH, Mori et al. (2020) (X, D & 5 2Hd SR Z0RILZ A 722 < & B BIFE
DOHUFFEFIZIF LK HTRESBRWNWT a%r&b1m5o%%%%%éﬁﬁui®%$
NEDREDEMBETHELRSL D, £ IITRERAHEET WP ST,

12



% IR 12 35 1T 2 R BT B D BRI ER & HEER U 72 Akamatsu et al. (2020) (2 &,
Frpf B D & 5 R AKIRN 2T 72 ADWE L, RIFLARCTERZIELET S, Z
CCOEMOMREE L &, B E ORI ICENSIND Z L2 REK L, #HBAE
DU, o T T ORI B K O T RIFEREANE IS 5, i F 50 4E T, FrEiR - = EE R
DO A IFIFEH ORI & 2 E 2 WS 2 £ TSI NZHARIZBEWT, Akamatsu
et al. (2020) DFERIZ L KB TIEE 5, HIRIX, 1970 FERF LTI, HAD 10 KEH D S
B 3 AR (Fh R - R VA ) DO RIRENIZAEAE L 7223, Zn 6D 5B, 2015 4
£ T 10 RETHIZEKR S 28I EHHREZ T TH S, —FH. FHE K D ROMIKT 10 KEBTH
ZEENDEAX, 1970 FITIFFLIRD AT H > 72 DIZH U T, 2015 FiZi3AliBA3nH
oM, DD MFID T — ADORTOEPID . HRIF K0 DBOH IR S Ml
NH5, 538 FHlRAy M7 =208 KIEMIZED R SHIBRBEEDEHI B W TIE,
ERIOHIBIZHEH 3 57210 T HAREKZEOHT Y AT LAOKF 26y & U TH
AIZEE ST DRBEDRD D, FHZ, MFOBPRES>TWEIE £ 5ET 50
EREMICEETH D (MDORMEVE U THIX, LIRS N7 MusiF ER RPN K &
WZ eI ND), VAT LA RKCHAREZR B SENEN % 52 € U 72 1T DRI 78 23
HEIL 5,

& 512, Mori et al. (2008); Mori and Smith (2011); Hsu (2012); Mori (2017) (. H
KT AYIIZOWT, #HOREREMGE ZH T ORKEIZBE U THEENTH . NMET D
S ERE IR R O MEETEH DT L ER LT WD, Mori and Wrona (2021)
1Z. Mori et al. (2020) 2R U 78I D IR Z2 i N & — 223, EZEIHID Z 0
LD RBEENR T —T 1+ 2= a3 VICRINT 5 & T2 LIRS (e.g., Christaller, 1933;
Batty and Longley, 1994; Hsu, 2012) DAXIMEZ, HARE T A Y BIZDODWTHEIELZZ &
ZHOHI TR N7z, U7edd> T, EHORIEL - MBRELE 2 B 1 2 FP I3, AR BESENT
HIZB T2 E®RT 2D TH D, ik DRESED LB A RE At Bl & (37 /58
MED & D RZEMBE CEIT 50, HDWIE, FHUEEDOBEFOM /L L YO E
[REES N TV REND BH) OEHEIFMEL ., AR L Fkkiz, M/ Z & o
EFBBERDO A IR IO 7 — Ltz Thd eEZOND, ZITHERED
SN R — VR E UTHERT DBEND B,

BARIZ, B LAV TR D A D3R & RANTHE S FRIZ, BT RIIZIEA
TER R USRI DRSR TH D 2 & 2 FIR T 5 D TIEAR WA, Ui d B R A2 <K& <
Fand, ZTORBEIIEMAKERETHNE NS, BT LEOBKEE R TN, DT
DB —<HEEPHEOEH L L ERBENR #2305 2B E & Mori et al. (2020)
WIS DPIZ UMD 7 7 27 ZIOVKEE I BERICBER L TW a2 Nz,

8 ifinm& BHE

Mori et al. (2020) 1%, #BHER & WS NAER RIS EAICEH U, E2R % e 52
ZAHZE T HATAVN-RAYV- 75V A-HE 1Y KD 6 HEIZBWTHIFDRHD

"Mori and Osawa (2021) Ti&. 1970-2015 4FED HARDAR A5 & KL E O 20 DWW T, Akamatsu
et al. (2020) DHIFHIZE DN EFEIT> TV 5,
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THEZRRF P RE I NS Z & Kz, ENORIERGT X, Eerk 2 AHEIN 72 oS
X—VDOEEBETREDOTOoND I L 25Uz, 61T, TOMRFOBERIZH B A
71 =X & LT, Mori and Wrona (2021) &, HUOMIEEER (e.g., Christaller, 1933; Batty
and Longley, 1994; Fujita et al., 1999; Tabuchi and Thisse, 2011; Hsu, 2012) AR 5,
FEXMOEBOI—T 1+ 2=V aVvPENTHEI %, HRKET X HOWRT — X
ZAVWTEIEL 7z, ZOREIE, #WHEHEONY Z—2 3 Uh, F& U THERLRER
DREFNSET B AMRENEZ R L T\ 5, Bl /OO FTIE, — I EBI M
DIFET B, LD DI, BRDBIEORFICETT 5 LMD MEZEZ HRNIZE R IE.
ZRDLEY MG 2D ENEGITHR I N5,

IO &S RBIE, BEDEEZMBFEZIIEIT 2 EMT 78 —F (Redding and
Rossi-Hansberg, 2017) 1281} 2% EDEHF T\, #Hl 21X, Redding and Sturm (2008);
Allen and Arkolakis (2014) Tlk, Bt/ EROBRF L EADDH, NEMRFEBENE
BUBRW, —E2M 2 RAE T 587 A Rz e U, EHnEROMEZ B L T\ 2,
LA U, ERFED, ARERIIECTH IR olX, Thiar —EEfe AR L THNmT 52
ClE. IR ECBORRBIZEBR D EMRTH D, EEE. WENEEZEILT2MEET
W2 & B EBEOHH R DAY T— 3 v OFEBEM IO TR, #]21E, Redding and
Sturm (2008) I&., ZTD LI RETIVE KA Y OABHEHE - ZZRISAEIZHFLTT7 4y bL
TWA M, EBEOAR I B 2 FG k2 I BEIE IR L 7256 R2=0.896 TH O, €T
)V & B RE IR AME BRI S EIA S B MR DN Y T — 2 3 13 10% ITEE R0,

Mori et al. (2020) DFERIE, HEIIMD T TH, R/ 2 ZEAMIZHE W THEET LS4
T DHRE - B DA EBEDRRF IS T &, D0, EEATRERREF LN & — 3
HHEHUTR S 2 WATREME 2 R L T\ 5,

ARIETI 7R Y7 b RO#FEHRE LTFELTWS 7B Y7 b TIE, Mori et al.
(2020); Mori and Wrona (2021) (2 X 2 EFEFFEIZHEDI RO ATy 7& LT, BUE, HE
T—ANOHESI N HBEDORF DA A D T T2, LpEE - Ziig %z &0 LR €
TIhEHAWT, BRINEHRT., R, ERFOMBHTHRBEDONY T—2 a v 2 EHRWIZH
B M52 DTS (Akamatsu et al., 2021), TFHKIZIX, Akamatsu et al. (2021)
X BHEERE TIVIZ, BRBMACE LR R & &, FERFTOH T DR
MR E O FEHL, KO, H RS - 2 X £ D Ath D Mg Bk 12 B 9 5 [ SR AR SE
BRARRICT AMEE T NV AMET LI LA YEOHMBETH B3, KT, &t 7 Vi,
PERDERZERRFTFLDT 70 —FITHART, ERFIZBE T 2HHBEONY) T—> 3
YOBEBMEEKIBIZEEL, BMEORVWBERAT 2 /REICT 2 Z LA IfF I N5,

P2EARIIZIE. Broda and Weinstein (2006) (2 & D #EE X 7z, 7 A U A Oy A DB M D 434 %
Hwd,

BRAHELTWADIEHARIZB I 2HEET VAN TH D, ZOHEIE, it T2 HEORFE DN
EHARDEG T — X%, il DJLfH s E 2 8% 58 7 — X% 5 Broda and Weinstein (2006) (2383 %
HETHET DHEDVDH 5,

14



References

Akamatsu, Takashi, Tomoya Mori, Minoru Osawa, and Yuki Takayama, “En-
dogenous agglomeration in a many-region world,” 2020. arXvi:1912.05113v2.

_,_,_y,and _, “Coordination of industrial location and the spatial fractal structure
of city systems,” 2021. In progress. Institute of Economic Research, Kyoto University.

Allen, Treb and Costas Arkolakis, “Trade and the topography of the spatial economy,”
The Quarterly Journal of Economics, 2014, 129 (3), 1085-1140.

Batty, Michael, “Rank clocks,” Nature, 2006, 444, 592-596.

_ and Paul A. Longley, Fractal Cities: A Geometry of Form and Function, San Fran-
cisco and London: Academic Press, 1994.

Bettencourt, Luis M. A., José Lobo, Dirk Helbing, Cristian Kiihnert, and Geof-
frey B. West, “Growth, innovation, scaling, and the pace of life in cities,” Proceedings
of the National Academy of Sciences of the United States of America, 2007, 104 (7),
7301-7306.

Black, Duncan and Vernon Henderson, “Urban evolution in the USA,” Journal of
Economic Geography, 2003, 3 (4), 343-372.

Bright, Edward A., Amy N. Rose, and Marie L. Urban, “LandScan 2015 High-
resolution global population data set,” Technical Report, Oak Ridge National Lab., Oak
Ridge, TN, USA 2016.

Broda, Christian and David E. Weinstein, “Globalization and the gains from variety,”
The Quarterly Journal of Economics, May 2006, 121 (2), 541-585.

Christaller, Walter, Die Zentralen Orte in Siiddeutschland, Jena: Gustav Fischer, 1933.

Dijkstra, Lewis and Hugo Poelman, “Cities in Europe: The New OECD-EC Defini-
tion,” EU Commission: Regional Focus 2012.

Dobkins, Linda Harris and Yannis M. Ioannides, “Spatial interactions among U.S.
cities: 1900-1990,” Regional Science and Urban Economics, 2001, 31 (6), 701-731.

Duranton, Gilles, “Some foundations for Zipf’s law: Product proliferation and local
spillovers,” Regional Science and Urban Economics, July 2006, 36 (4), 542-563.

Eaton, Jonathan and Zvi Eckstein, “Cities and growth: Theory and evidence from
France and Japan,” Regional Science and Urban Economics, 1997, 27 (4-5), 443-474.

15



Fujita, Masahisa, Paul Krugman, and Tomoya Mori, “On the evolution of hierar-
chical urban systems,” European Economic Review, 1999, 43, 209-251.

Gabaix, Xavier, “Zipf’s law for cities: An explanation,” The Quarterly Journal of Eco-
nomics, 1999, 114 (3), 738-767.

_ and Rustam Ibragimov, “Log(Rank-1/2): A simple way to improve the OLS esti-
mation of tail exponents,” Journal of Business & Economic Statistics, January 2011, 29
(1), 24-39.

)

_ and Yannis M. Toannides, “The evolution of city size distributions,” in J. Vernon
Henderson and Jacques-Francois Thisse, eds., Handbook of Regional and Urban FEco-
nomics, Vol. 4, Elsevier, 2004, chapter 53, pp. 2341-2378.

Hsu, Wen-Tali, “Central place theory and city size distribution,” Economic Journal, 2012,
122, 903-932.

Kanemoto, Yoshitsugu and Kazuyuki Tokuoka, “Proposal for the standards of
metropolitan areas of Japan (in Japanese),” Journal of Applied Regional Science, 2001,
7, 1-15.

Mori, Tomoya, “Evolution of the size and industrial structure of cities in Japan between
1980 and 2010: Constant churning and persistent regularity,” Asian Development Review,
2017, 34 (2), 86-113.

_, “Spatial pattern and city size distribution,” February 2020.

_ and Jens Wrona, “Centrality bias in inter-city trade,” 2021. Discussion Paper 21-E-
035, Research Institute of Economy, Trade, and Industry.

_ and Minoru Osawa, “Cities in a world of diminishing transport costs,” 2021. arXiv:
2021.12503.

_ and Tony E. Smith, “An Industrial Agglomeration Approach to Central Place And
City Size Regularities,” Journal of Regional Science, October 2011, 51 (4), 694-731.

_, Koji Nishikimi, and Tony E. Smith, “The Number-Average Size Rule: A New
Empirical Relationship Between Industrial Location And City Size,” Journal of Regional
Science, 2008, 48 (1), 165-211.

_, Tony E. Smith, and Wen-Tai Hsu, “Common power laws for cities and spatial
fractal structures,” Proceedings of the National Academy of Sciences of the United States
of America, March 2020, 117 (12), 6469-6475.

Quinzii, Martine and Jacques-Francgois Thisse, “On the optimality of central places,”
Econometrica, 1990, 58 (5), 1101-1119.

16



Redding, Stephen and Daniel Sturm, “The cost of remoteness: Evidence from German
division and reunification,” American Economic Review, 2008, 98 (5), 1766-1797.

Redding, Stephen J. and David E. Weinstein, “Aggregation and the Gravity Equa-
tion,” AEA Papers and Proceedings, May 2019, 109, 450-5.

_ and Esteban Rossi-Hansberg, “Quantitative spatial economics,” Annual Review of
Economics, 2017, 9, 21-58.

Tabuchi, Takatoshi and Jacques-Francois Thisse, “A new economic geography model
of central places,” Journal of Urban Economics, March 2011, 69 (2), 240-252.

17



	序論
	データ
	都市の規模と地理的配置
	階層的地域分割と地域レベルの都市規模分布
	都市規模分布のべき乗則とフラクタル構造
	中心地パターンと貿易
	政策的示唆
	結論と展望



