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NOTES

1) Dingel and Tintelnot(2020, P.7)?: “Researchers employing
quantitative spatial models aim to provide a parsimonious
general-equilibrium framework in order to predict
counterfactual outcomes. The value of these quantitative
models for policy analysis therefore depends largely on
their ability to predict the spatial distribution of economic
consequences of a shock.” Bryan, Glaeser, and Tsivanidis
(2019, p.31)*®: “If quantitative models are to provide
useful policy insights, their results have to be trusted. First,
researchers must establish that their model captures
relevant features of the data or (ideally) can replicate the
real-world response to a policy change.” & ¥ JRFlZ 1,
Kehoe (2005)3?}%it is the responsibility of modelers to
demonstrate that their models are capable of predicting
observed changes, at least ex post.” & F5E L T\ 5.
ko7, BTNV (e, ETANREDL I
RFTET OB AL ERBE LG 2HE X
TETNVERPEETHY, NERBEROERE
RESIT D Z & 1% Akamatsu et al.2DIZRB W T H IR S
NTW5 (e, BIEKHEIC L > TEL ZRFEEE S
HEALNETNVEEIC K > TR D) . LEN-ST,
ABFFETIE, BEEOBMLIERERB LG5 ET V&
ML, 5 ETIEeRETEMEZ R E Lo E
RAERET>TND. ETNAFEABE X LET
NWRROBENS, KETNVEREMT 22 L10%, &
LRKHTTE - HFHTHE b 67, #7RE
TLRRTHDLEEZD.

12)

13) CUE M2 T 5 EF L DIE L A CITEMORK 2 E
L7, Lo, EHMZRREIEE O 2EH 4

i (e, NASYAR, {FSLHAR) AL FEE MR
ERHORBFTHHZ L EHEXD L, CUEET L
VAT T 22 A 0 A U B Ao B i R o> JE P A B 2 SR
EOWNRGRE LETFETHDIEEAD. ZDDHIT,
CUE WFECiX, #oZzEfl « SioMb & v o 7= K1
72 R B TR B O ZE M S A AL ORBLO R AR A HEH
LTWARWEEZLND., —J, KEFTIITERD
RAEEBELTEBY, RHNHRESGE Lo
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FELESTOND.
Z O, TARFHETEICH T D BERTEE LT,
WS 4D, 3EK - B P85 5. Zh b, Fujita
and Ogawa E7 /L& KHBZEHICHEH 32 2 & Zhi
I, KTy F=LRETHZ L 2R
LB R LTV D, Z OFRIIRHH
RAEGDIIAEHRAIELEERD. LL, T
DFET, AL TEEGLTWD TPIHNRENS
(REEX AT I 7 ZADOTT) AT 2L EHIMERE
ZHEHNTE D) ZEBRRIESA TV, ZhT,
KT X Wi RALDOBEOfE O FEFEN, 0%
EMfE A Z 212812, RESEEIND TREM
NHDHEDTHD., LizBoT, TNHLOFEEH
W BB R TIX, FIHNRRED HITFEBLL 20
RZELBPIRE L O FIREME A B E TE T, EEOH
RORESHTOBICIFZOEEENT D L1TT
ERZAN
ZOfITh, BRI AR & R o R
Rt % M LIWFRIX T 5 (eg, Zhang and
Zhang*®¥, Zhang and Kockelman*49) . L2vL, AKX
WRTEBY, HHERERR Y bU— 7 25 TR
WZEDOFF@EMHTE W EWo 72, Allen and
Arkolakis?® & [FIR OS2 TV 5.
AR CIEEMefEETcCOET Y V7 EBERILTITY
7212, BT VEEDH S 2272 - TS Fujita and
Ogawa " &L L CETAEMES D, i, K
BT VORBIECICHMEEZ RN Z L 2lET 5720
T®HD. LI7=HMN-T, Fujita and Ogawa” & FIHEIZ,
Fal - EEOREHTEEITEENTH S .
ZI°C, SEHUAEA O A FENED, (3 BE T 2 BEAF ISR
DEBGITIZEBNTEZEAEETTHEHINTND
HDTHY (eg., Ahlfeldt et al.®, Redding and Rossi-
Hansberg!?) , il 21X, Ahlfeldt et al¥ TiZ&kD &L H
\Z# B S 41T\ % Production fundamentals capture
features of physical geography that make a location more

1E4)

1ES)

1E£6)

E7)

or less productive independently of the surrounding density
of economic activity (e.g., access to natural water).
Z OFEFHESML, BRI 4D DT O LU O
S LA LD TH S:
{SaKa =sfn, +sfm, if 71, >0, (40a)
SqKy = stin, + sFm, if 1, =0. (40b)
SR, RABEORAIDEY, S, = (ura) rdsE5
NHZEND, 1,=00E%, S, =0 (ie,5,K, =0)
ERDIZDTHD. Tiebb, r, = 0054, Xdob)z
=4 DidsHn, + sFm, = 0DFEDHTHH 128, A
7/ THEA@0ab) IS, K, = sPng + sFm, EElTH 5.
ZZT, VIWNITRAONREETHD Z &b Ao
WRsErLRs (e,1-V(h) =0) . INx<T, FEAH
#) (ie,hy = 0> Vi(h) =2 0) =T HDTHD.
7£10)admissible dynamics (25 £ A D HIE Sandholm*®
S
FEINAREET VY ZALIE, KEQGH a),b)lTmT Tk
BT, RT Y ARENT 52 L2 RIELTZH D
Thd. ZITHE, UBETHERTL b)OFEEHIC
AT 5. 9, REExICHELTE, THIEBEE
(e, RT > v VBRSO 1 0 « 52 IH - 5 4 THIX
) LD AT, BT vy vy VEEOE 3 Hiek
IMET 2 K DICRET 2120 MT AT v v V)M
M3 5. WIZ, B - EMN OFFEHIZE L

1E8)
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TiE, (RBEExOLFT TH LI 2 R OEE)
BHEHMHLE L), A7 2D TFCTRHEE
- BEHOFHB ORI FMEED D (e, 47T
AT VRWINT D HFEICED D) . D9 Z
T, WETHH~OMOTHIEL, ®ET2FEZ
ECUETRIORERE ZFIHT 5 L OFitEDn b & T)
T VX A RRBENT 2 KEICRET S, 20
W5 AR LAT D 72, RIBET LT Y XLTH,
AT VX VI TEINT 5 Z EMREE LS.

HEI)Z@ Ry hU— 7 HEICBET B 0B TR ML T
WA LI, RERIICEE T 2885207238
BRZBEI-BICEELRV—FT, VI XHER
F—BICEES. LEEnoT, hEHEXITHIRT 5
ZEE, Wl FR Y U — 7B DB AR O ME
EEZDEABRRT O —FTHHEEBEXDEN
TED.

HINAFE T, KHS R mEMERE LinGa 0¥
TEFEMT O FEITRIBEME DR AE A 1T © 728, Allen and
Arkolakis?® & [T H 72 0, REEIUITREMELZEA
L7y, Zhd, BEEIICBEEEEZEA LW
&, R v imeE (ALEOEE) BAS—2R
L7, AEVOKRIBREKICORNHTZDTHD.
7nE, BERPICEEEEZEALEZET LV EMERET
LZZEAKREIES THD I EnDG, ZOHFMOYEE
TS BOMBEETS.

Fl4H=>y b B—HE M TR T v v /LB, logit
potential function (Sandholm, 2010, p.227) 2® & FEiZiL
5.

E)BERE O @ L, EEd - gt ¥EE 0 FHK
H7%Z 5L U CRESIRGEREZ ST 52 L T
koons., Z2C, HIESGHEORImESE %,
ES A OB EE IR L OREE v AOREEK
ICEDVEDTHZETHRE LIMEEEH LT

Hyp = E%H. @n

E16)ARMFIEDIRBRFIETIE, BPERIC AT A —F Z&E
THFEINEEZ L >TVWDH I 06, EREEN K
EEERICE 228 2oBELT [7A=7 1K
YEICH 2 D08 2HETES.

HEADEEE, LFOEBVERELE. 22T, B¥ES
BILEBHE O D JEEMN— A DEFHTH Y, it
EERIIRF L S ADOT-DREMR—ZADEFT
HLHID, ELON—HORTHRNEERETH &
RONBNAELD. 2oz, WlzEHW TR EZ 7%
E LT

Weight = (Weight, + Weight,)/2. )
T 2T, Weighty (306 GBI N D ik 26 B 50 3
B YN OB EFE I O L, Weight, (33 5[]
WO EAEEF IR T 5 Y%/ N OREEF E D
RERT.

HI) ERMICIE, RHED S b, FICHERH D &R
b D AWANZ BT, relative gap & AL EE DAL
BEOHR ORI T ERFICHEEL CRBY, K
= 2T B WL IR FIZ D> T %
ZEEMERELTWA., AT, SRV T HAL
HIBRRBEDREE (e, RT v ¥ ¥ VKD AR D
WRBOMR) biToTW\5.

119) = Z TOFEEENL, Y uk v¥ : 12th Gen Intel(R)
Core(TM) i9-12900KF , RAM : 64GB , OS
Windows11 Home T& 5.
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H20) ARG R, 2 I a=F—va OB (RO

W) BMINTZ D 2T, TOEMORE L REIRM
R EOSHEORBOMTORIIELNT-HDOTHS.
IBHIZEZRIE, ala=fr—Ta A8 (RO
B 12IE, STHUE A S 5 I2HeT W (B osT
HIDNHE 2 D & Uiz X O A FERE N FE I — 4 3 X D
ST — JE 7 O A PERRYE — 810 O SEHEE — SR X
DOEFEFER - U HIX OSTHEE) 7210 T <, il
WaE S HIZ O M (ELOSIHIA D & 2%
X 0D A= BERE DN — 24 5% X 0D ST ek — JE1 30 D AR pE
FRIR— &3 D 37 H R — 24 3% M X 0> A= PE AR — X4 %
ROSLHIK) ORBHLFET D, ZORELEEL
TRERE LT 356 TWA. 7ok, SHSE
A O A FEMED, 1AM O IR IARAR F2BR CILE & B9 5
ZHNTWNWDHTED, FRBEED AL EBE
BER &R S0,
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DEVELOPMENT OF A QUANTITATIVE URBAN ECONOMIC MODEL
BASED ON FUJITA AND OGAWA (1982) MODEL
CONSIDERING TRAFFIC CONGESTION

Tatsuya SUGIMOTO, Satoshi SUGIURA and Yuki TAKAYAMA

This study develops a quantitative urban model based on Fujita and Ogawa (1982) that considers traffic
congestion. To this end, we show the existence of a potential function in the developed model and present
an efficient numerical analysis method using the properties of the potential function. We then show that the
model can explain the endogenous formation of polycentric urban configurations by analyzing the
developed model in a two-dimensional lattice space. Furthermore, through an example analysis of the
Kanazawa urban employment area, which consists of 1,656 districts and 110,000 links, it is shown that the
model can efficiently perform calculations for complex road networks.
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