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Model Elements

Consumers
(household and firms)

Suppliers

(developers)

Land

Buildings

Transport system




Model Components

Total demand (growth model)

Households Firms

] }

Prediction

eL_ocation of households and firms
Rents

| ]

Transport model
(ESTRAUS)




LUS & T INTERACTION
MUSSA
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Economic Interaction

U hi = U h (aCtiVitieSi )
s.t. Income + Time constraints

Activity framework

Vi (z;,accy;, atty;, Iy, — pj, Bp)

acc and att are transport users’ benefits

Aggregation issue: use a vector and synthetic
measures and test statistically against data




LU & T Interaction

Can be lagged.

Assumption on trips affecting location
choices: NOT needed.

Aggregation issue: by hh members and by
trip purposes.

Any transport model Estraus, EMMEZ2,
TRIPS, or activity based model.

Activity interaction ONLY by trip distribution
model (firms incl.)




MUSSA: agents
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Housing Supply Model

How many properties are available ?

I Demand ( #,) =2 I Rent (r,) =D I Supply ( 7))

I Cost ( c,) P l Supply ( 7,)

=) [

In MUSSA

Time series model




Supply model

Buildinl%s demolition

Land Developers L g i
0

Housing Developers X vai Building stock X '

Building supply  Ty;

Imperfect competition: suppliers capture location advantages
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The Random Bidding Model

Land Is a quasi-unique good.

Then ...
A ¢




Behavioral Bid Functions

Ui =Up(activities ;)
s.t. Income + Time constraint S
VhVi (ZVi , ACCh , atthi : Ih — Pyi ’Bh) Inverting In p

WPy = In =V ~(2vi,accy;, atty;, By, U*)

expenditure function

WRP: value for option (v,1), described by attributes vector (z)
and access vector (acc, att) obtaining a utility level (U*)
Z . Attributes vector describes built environment
NO FIXED ZONAL ATTRACTION FACTORS




The BID function

Consumer clustering
variables

Property attributes (D) 1
(land lot and building)

Zone attributes (X') ‘ Bid (D,X,T)

(build & natural environment)

Location
Transport attributes (7) externalities

(access)




The bidding-auction process

Given a supply option (/)
Consumers assess their willingness to
pay WP, or actual value

Bids are WP minus speculation w

Speculation depends on a number of
factors In the market

Suppliers accept the highest bid...their
choice set Is made out of agents




Conceptual Approach

A Consumer “/” , ,
located at ||‘ bid,; > fo(bldgvi)

property v in
zone / B = WP + speculative term

Rent at ||‘
location v In

zone /




Probabilistic viewpoint

Consumer “/”

located at ||‘ P i = P[bidlvi > I\/Iax(bidgvi)}
g

property v in
zone /

Rent at ||‘
location v In

zone /

bid, . = B,.. + random error

Ivi Ivi




Logit model

Bid,,; = By,j + Gumbel random term (O, )

Total demand Probability of being bidder

A Consumer “/”
located at ||‘

property v in

ZOnE Bidders

Bid determines location and rent

Rent at
location v In
zone /




Specification of bids and rents

Bryvi =WR,yi — o =0y + by + by

Household 1Irms

Byi(B1) =B1o+ ) BrpXyi i ) t, Zing, Arco, Arte
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Equilibrium model

Input data

Growth of total demand

Transport attributes: access benefits

Regulations and subsidies

Supply information




Equilibrium Problem

All consumers
located

Cconsumers’
behaviour




Changes In the land use system

Road mfraltru%re P rklng

accessubnllv;:® ®® ve accessubulul
‘ H 1oy exp ( Bil(P
Z 9 O qvi EXP (/
> | KVI <-




Algorithm description

. adjust,
all land use/neighborhood variables, both
residential and commercial attractiveness

. Bids depends on
utility level independently on location attributes;
adjust to equilibrium conditions

. fixed points define
adjusted bids, hence rents, then supply optimise
profit subject to regulations




Equilibrium characteristics




Problem dimension of MUSSA

Income distnbubion in Santiaco

Types of consumers : 70

Households : 65

Firms : 5

Types of Supply : 4908

Dwellings : 6

Non-residential properties : 6

X 409 zones




Constraints of the Equilibrium Problem

An aggregated time-series model of residential
supply for 34 macrozones. Next: detailed model

Existing local and global regulations, plus subsidies




Land Use Regulations

Dwelling density

el .and use capacity

eBuilding height

«Size of a property in terms of land and structure

Not allowed activities at some types of supply

eSubsidies In the city center for urban development




Typical Macro Equilibrium Problem : XXL size

eNumber of Optimization Variables :
“f” variables : 12 * 34 = 408 “b” variables : 70

Number of Constraints :

Objetive
Function

Aproximated method

elapsed time
(min)




Prediction Results
Supply (w) : 7,
eLocation (Avr) : 1,P,,,
Rents (W) : r,

LU Benefits (A/v/) : F (B,,,)
eSensitivity of the equilibrium to

supply, regulation constraints and
subsidy/tax policies
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Software PC: Running model

M Modelo de Uzo de Suelo - [Hogares Localizadoz]

1 2| 3| 4 5 3
821956 634612 GITRES 482514 396.21 0.00
§749.68 891016 11176.40 2491.22 1063.55 0.00
I\/l USSA . W' @. 51272 0725 170006 94447 000 000

IS a I n . \j\-ﬂﬁh 504,01 12611.22 1707402 999075 1776.35 591.85

0736.40 3480.77 233546 312693 608.60 .00

Graflﬂ'gs de Distrioucion (Torta).. Hooares Localizados "188.06) 2873.63| 182616/ 93948 0.00] 000

o J640.26 11665.12 §197.19 4708.86 770.83 23792 1 ayca

base .I O J- r\_/\_/ _r 997 58| 4856.95 935315 957750 0.00 000
248,052176 298,77 29877 5752 000 000 000

M10.99| B245.37 436374 173690 1.7 000

M19.03| 21854.20 11803.99 2703.44) 375.39 0.00

516.97| 3583.73 518655 350215  0.00 0.00

205,69 12895.95 11796.98 436,77 395267 0.00
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Software PC:

Produces different
displays of results

Location of
residential (65)
and comercial (5)

activities Building supply by

10 types

Results

Localizacidn residencial

[ -1.00 to -0.60
[ -0.60t0-0.30
-0.30 t0 0.00
| 0.00t0 0.30
N 0.30 to 0.70

0.70to 1.00

Land use
and prices




Summary
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OTHER ECONOMIC ISSUES

Transport and Land Use Benefits
Optimal Planning




Percolation of Transport Benefits

TUB < total

Figure 1: Composition of transport project LUB < total

benefits _
Overlapping

N\ LuB
TUB | partial Total benefits needs

! equilib.

LU&T equilibrium

Access effect Technological effect

lozation and nuizance
externalities




Optimal Planning

FiInd optimal regulation scenarios
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