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Kim,T.J.(1989), Integrated urban Systems Modeling, Theory and Applications,

Kluwer Academic Publisher®#24%
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WCTR SIG1 Meeting
2007/06/25 Berkeley

Taka UEDA
Department of Civil Engineering
The University of Tokyo

Model Wars:
Episode V
- The Equilibrium Strikes Back

13

http:/iwww.amazon.co.jp/gp/product/images/6304539266/ref=dp_image_text_0/503-5281159-4753556?ie=UTF8&Nn=561960&s=video

Model Wars in Urban Modeling
E@HETILOEE)

Episode I The Peaceful era of Geography
(BEETDIEBIIH )

Episode ' The Empire of Equilibrium

in Transport Network Analysis and Urban Economics
(BBREFELEZERF o T— B TOIHHEEDOME)

Episode T The Republic of ISGLUTI
(LA BT STE TN T SEREH TS

Episode [ The Alliance of GIS and Micro-simulation
(MEBIFHRTLDERE VOO 52L—23>0 B /)

Episode ¥ The Empire of Equilibrium Strikes Back
(G WHHEBHET/DEIE

Preview Today!! 14




Why Equilibrium Models Again ?
(BEEHEEETILOEEDI?)

Policy Making Practice Standardization of Cost Benefit Analysis everywhere
(BURRBIZB T HBAEEI M OERNTRELLER)

Theoretical Foundation Spatial Economics as an Applied Microeconomics
(CRARFZELTOERMBEFZOERPLZERIE)

Model Operation Mathematical Techniques
for Variational Inequality Problem
-Scarf Algorithm for Fixed Point
-Projection Method
-Merit Function

EFFFRA R RBEFOHEMBEICEHTIRBFEORRE)

Practical/Operational Urban Models
fully based on spatial equilibrium theory
(EREFEEL TOEZMBEFIHOERI-Z LIS B AN TUNEANGET LERTHE) .
Now Available !!

The Evaluation of the Metropolitan Area Policy
by Computable Urban Economic Model (CUE)

Kiyoshi YAMASAKI
Senior Research Fellow, Value Management Institute, Itd
Mita 3-4-10, Minato-ku, Tokyo 108-0014, JAPAN
TEL: +81-3-5441-4811, E-Mail: kiyoshi_yamasaki@vmi.co.jp

Taka UEDA
Professor, School of Engineering, University of Tokyo

Shinichi MUTO
Associate Professor, Department of Civil and Environmental Planning,
Yamanashi University
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rent for
business

Supply of landlord

Rrice
Mechanism

firm's profit
maximization

workers
distribution

labour
market

commuting/
school trip

population
distribution

household’s utility
maximization

l private trip '

road network
railway network

<Traffic network>

traffic fee

choice of
destination

modal split

‘ al traffic assignment

traffic fee

Wardrop Equilibrium

Micro-gconomic
Foundajtion
rent for
household
—
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Wardrop Equilibrium

Benefit Incidence Analysis :Benefit/Cost Distribution in Spatial and Sectoral Dimensions

Table 5: Benefit at year 2030 (hundred million Yen/year)

Case2 | Case 3 | Case 4 | Case 5 | Case 6 [ Case 7 | Case 8 | Case 9 C;a;e

Shorter
time -10 5,277 -12 3,692 | -1,219 -541 -821 2,647 7,231

Cheaper
Household | ¢ 12,753 | 4253 | 10,922 | 14,235 | 14,388

Income
from RP -112 -101 -102

Shorter
time 11 830 =21 328 -33 -29 11 316 1,062

firm Cheaper
fare 805 284 675 887 874

Income
from RP -124 -117 -119
Absentee landlord 7 313 5 343 -84 -39 -52 290 555
Fare earned by railways -13,558 | —-4,537 11,597 | —15,122 | 15,262
Income earned by road 236 218 221
Cost of the policy -4,286 -2,057 -2,057 | -6,343

L. __________________________________ _________________________________ ________ _________ _____________J

Total (without the cost) 8 6,420 =27 4362 [ -1,336 -609 -863 3,253 8,848
Total (with the cost) 8 2,134 =27 2,305 | -1,336 -609 -863 1,196 |18 2,505




Key Points in Model Wars
|

# Theoretical Basis and Structure of Model

# Spatial Coverage and Unit

Methodology
Data Availability

# Linkage of Transport Model
with Spatial Economic Model

# Parameter Estimation

# Reliability of Output

19

# Social Acceptability for Model and Output

Methodological Diversity

Good or Bad ?

(BERGFENHLSILIERNED, BLIEDN?)

20




Tolstoy begins Anna Karenina
with the famous sentence:

“All happy families are alike
but an unhappy family is unhappy after its own fashion.”
(FEREREEHLGRCELSICERETHD FELREEX TN ENILICFETHS.)

Pranab Bardhan and Christopher Udly(1999), Development Microeconomics,
Oxford University Press

Variety of Non Equilibrium Approach
GEMERET L O SHiE)

All equilibrium models are alike
but a non-equilibrium model is a}@: after its own fashion.

interesting

(GEREFILEABRLESHEETHS. 3Fﬁ?&i@=&i—')bli%n%fh:&l:wﬂ*%u.) 21

Social Acceptability of Tools
HEABFEHIOVTOHEDZANSE)

Quantitative Difficulty
Reality of Output to Understand
(HhEENERM) (ERDOEHE) Urban Economics
" 4 (W&
CUE Model ©
. . ) (HEHBEBTHETIV)
Micro-simulation Q Micro-simulation C@Model
Model Mode (HERBHETIV)
(RA4URY3aLb—aY) (7»(’JI:||/—~>3>)
Geography
(=) Gepgraphy
(HhERE)
Urban Economics
- oroscope
@mare ) Ly

>

Theoretical Consistency Theoretical Consistency
(ERAEEEM) (ERAEEAN)

22




Methodological Diversity is Good !
(FEDEHMEILECETHB)

Double Checking of Policy Feasibility by Different Tools
(REBDFEICKIBERRITAREEDF TILF YY)

Model A | Model B| Model C
Policy o Yes Yes Yes
Policy S8 Yes Yes No
Policy v No No No

Reduction of Risk in Social Decision Making
(HEMBBREICETEURIOER)

Methodological Diversity is Bad !
(FEDBHMEILEETHB)

Discretional Selection of Model

Policy o

Policy

(BEIRNETEORR)

Model A | Model B| Model C
Region X + + + -
Region Y + - -
Nation + =+ -

Model A | Model B | Model C
Region X -- - ++
Region Y - + +
Nation - =+ ++

Opportunistic/Political Justification of Model
(WS TR/ ANREBNBOANLETEOE L)




Methodological Diversity

T &

Taxonomy of Urban Models

(BHREFENFERTIELE, ENoZEDIIIHELTHAMTHDHM?)

25

EILRICHDTEFDEZA

fEkEE(2001), &£ THMSE LR, BRSO TAT7490
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— 0B ETILRERF (taxonomy) - (BEFHAL E2—O—20X AT IL)

LEHBFT A

THHERICHH SEFOLHAIRETILICAAS 7L —LICOUT)
IARFL2ERWKE No.625/IV-44, pp.65-18. 1999.7

MEIL—LIHHAANS T HFIFAET IIL-LLESRZDET IL-

K-MODEL 45 (1986), Kashiwadani*Ogura(1987)
MOM-MODEL  ##2- KEr-=19(1991), KEF(1993)
HDO-MODEL  #k-1t3-EH(1990), #k- 1 3(1989)

RURBAN-MODEL Miyamoto-Kitazume(1990), Miyamoto et al(1993)

UNHT-MODE

Ueda* Nakamura+ Hiratani* Tsustumi(1993), & -4t -1+ _EH(1993)

02~ B0 kIR 1TEN
RRNEICS 51t (i RE 27

Unified framework Model(#t & 7L —L®DETIL)

Location choice by Locator type k

Programmability of equilibrium

S(Vk’ek) = maax Z{akivki _(ei]aki(lnaki _1)}

kel K

_exp(GV (Y, . R & (N),E,a,))
ki~ _Zexp(GkV(Yk,Ri 6. (N),E; )

,
i'el,

Ny =Ny ay

st. Yag=1 for all ie{l-I}

for all iefl---, 1} and for all ke{l,---, K}

Clearing of floor market in zone i

- Z Naqd(Ye, Ri.e,E,)+Q(R,R,Z,8) =0

k(iely)
for all iefl,--- 1}

Clearing of land market m

Lt (P Wy, 7) = L°(Ri, P, Z;, B) = 0
for all ie{l,---, 1} and mefl---, M}

K

. N
SW(E,g,Z,W,a,0,3,7) = min — .S, .8
( ﬂJ/) RP kZ:;NHVk (Vk k)

+SORLPZB) + S (P W, 7)

%ﬁ"*mk-q(a,e,a,ak)
Q =Q(R,.P.Z,.5)= a”D(Rid’QF_’wZi,ﬂ)
o= 1R R, Z, p) = - R PZ)
LiS:LiS(Pm,Wm,;/):&ZL(E‘P—W
akiza(\/k,ek;i):%fk)
28




Table 1 Comparison of zone setting
(J—UBREDLE)

Model Label for zone Label of zone for locator Label of zone for landowner
to locate to supply land

Unified Framework | i I I,
K-MODEL i=(k,m)e{(D), -, (K,M)} | I, ={(k,1),,(k,M)} I, ={@m), -, (K,m}
MOM-MODEL i=me{l,---,M} I, ={1--,M} I, ={m}
HDO-MODEL i=(k,m)e{11), -, (K,M)} o={(k,1),-,(k, M)} I, ={@m), -, (K,m}
RURBAN-MODEL | i = (k,m) e{(1,1),---,(K, M)} | I, ={(k,1),---,(k, M)} I, ={@m), -, (K,m}
UNHT-MODEL i=me{l,---,M} I, ={,---M}c{l--, M} I, ={m}

Table 2 Comparison of Location attractiveness function and Individual demand function

(L DBAEE - (IABEME B ICLSIRF-FZRDOFERL)

MODEL Location attractiveness function Individual demand
(Indirect utility or profit) for space (land or floor)

Unified Framework | V,; =V (Y, ,R;.,e; , E;,a,) i =q(Y,,R;.&,E; )
K-MODEL Vi =d(e Ei a,)-Ry gy =1
HDO-MODEL Vi = g(e Ej @) - Ry, + In(¢) 9y = Ty (= exogenous)
MOM-MODEL Vi =6, Ei,ay)-pInR; + o, InY, _ Yy

(py s specific to each k) Qi = P R,
RURBAN-MODEL |y =~ 4(e,,E,,a,) - pIn Ri+¢)klnYk+In(;T‘,) Qi =,0Yfk

(p isidentical for allk) R;

NHT-MODEL max . o= a — )

v © Vi :¢(ei,Ei,ak)+IRR min{0,a — bs}ds Gy =a-DbR, 29

Table 3 Comparison of Aggregate supply for land
(LD RETRIHEIEEE %K)

MODEL Aggregate supply for land
Unified Framework MODEL LS = LS(P,W,y;i)
K-MODEL :
L5 = PR | for e,
z exp(MRy+)
k'=1
HDO-MODEL S exp(yRki +In N )
ki T K . n for iel,
> eXp(Ri +INN )
k'=1
MOM-MODEL L} = L} (= exogenous)
RURBAN-MODEL s exp(y INR,; +InN ) .
ki = K - L or i1el,
dexp(yInR; +InN )
k'=1
UNHT-MODEL _
L= RO
1+exp{-y (P’ —0P ")+ &}

L L L
T

st. YL=L B(Rwkmy Zkmy) = INRy my + BON ¢




Table 4 Aggregate supply for floor and demand for land
(REEOSHEHGEHET MOEETMTEZRE)

MODEL Aggregate supply for floor Aggregate demand for land
Unified Framework Q, =Q(R,,P,Z;,5) L LD(R P.Z.,B)
MODEL e

- D D
K-MODEL Qi = I-i hi Li I-i = hi Li
(h; is specific to each i) (h; s specific to each i)
- D D
HDO-MODEL Qi — Li hi Li Li — hi |_i
(h; is specific to each i) (h; is specific to each i)
- D D
MOM-MODEL Qi — |_i hi Li |_i — hi Li
(h; is specific to each i) (h; s specific to each i)
- D D
RURBAN-MODEL Q = L°h L, L =h L,
(h; is specific to each i) (h; is specific to each i)
UNHT-MODEL Q = AARE RS = BARIR
31
Table 5 Comparison of Programmability
(O RBELERE~NDEHATEE)
MODEL

Mathematical Programming

Unified Framework . K Ny
MODEL min 3 5(\/k()9k)+27f (R, R, Z, B)+ Z’T (P Wy, 7)
RP 3 |Vk m=1
K-MODEL A 1
"Fl'n Z Ny VT + X Lm[*j Ine > exp(R; +INNyqr6a,))
ki k=1 (% m=1 V4 iel,
st V™ = max (& Ei ) — pRy + o INY, )N,
Nii iely
st TN =Ny
iely
HDO-MODEL -
"Am Z Nir [*j( ]ln[z exp ‘9k (#(& Ei ) = AR + @ InY, ) +1n LmT(ieIm)}
ki k=1 iel, |
M 1
+ X Ly =] Iny X exp(R; +INNyria,y)
m=1 v iel,
MOM-MODEL

LK Y 1), [ _
min kéNkT(;J[&k] In_%k exp{@k (4(& . Ei ) - oy INR; + 9 InY, )}}

RURBAN-MODEL

min i NkT(Yk j(ij Inf > exp{ﬂk(¢(§i Eia) = pInRy + ¢ InY, ) +1n LTi}
Ri k=1 (0 ak Liel

m=1 iel

*%Ln( jln{ZEXD(W. +In NkT(ieIk))}

UNHT-MODEL

gug] kKlNkT(gkjln{z exp{&k(qﬁ(e E; ozk)+jR min{O,a—bs}ds)”

iely

m=liel

+ZﬂoRﬁlF’ HaSy [(L -1 1)(1jln{exp(m )+exp(R )} + P L} 32
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