


PHYSICAL AND NOT SO PHYSICAL
DISTANCES IN A SIMPLE URBAN

MODEL: AN ANALYSIS
Pablo Brafias Garza®; Javier Rodero Cosano” and Joan Carles Martori
WP 9803N° 3

3

Direcadén para omentarios y criticas:

Dpto. de Econamia Aplicada
Universidad de Jaén
Campus Universidad de Jaén
Pargje de Las Lagunill as gn
23071Jaén

! Economic Analysis Fundamentals Area Dpt. Applied Economics. University of Jaén.
2 Economic Analysis Fundamentals Area Dpt. Applied Economics. University of Jaén.

® Department of Mathematics and Computer Studies. University of Vic.



PHYSICAL AND NOT SO PHYSICAL DISTANCES
IN ASIMPLE URBAN MODEL: AN ANALYSIS

Pablo Brafnas Garza
Javier Rodero Cosano

Joan CarlesMartori

JEL Clasgfication: R21, R15, D12, L85

SUMM ARY

This paper introduces the theory of hedonic prices for housing services. The
classical approach to this field of urban economics is the monocentric model. This
model is often criticized due to the restrictiveness of their assumptions. The most
important hypothesis is that the rental value per unit of housing service, declines with
the distance from the CBD. We consider some other physica and geographical
information in an econometric model for the estimation of housing prices. Two simple
forms are analyzed: the linear and log forms. The results seem to indicate that the most
significant variables are the physical attributes of the houses and aso the existence of
North-South differences.

Keywords: housing price distances models, status reasons, north-south effeds,
hedonic models

1. INTRODUCTION



In the urban literature, generaly, the measurement ‘distance invalves the range
from the center of the dty (CBD)*to any other paint of it; in that sense, the distance to
the CBD is analyzed like avariable that explains the housing demand, so as we get
closer to the CBD the demand and the price of housing, increase.

From this point of view, the disunctive model (Alonso, 1964 Muth, 1969
Goldstein and Moses, 1973 and ahers) -also cdled monocentric or neoclassic- explains
the dedsion d the agents locdi zation like the dhoiceof the cnsumer between closeness
to the CBD and traveling expenses (also named commuting cost), the cdled hypothesis
of spacdaccescompensation. The basic suppasitions of this model are:

i) No externality in the housing consumption.
i) Increase on the @mmuting cost as we get away from the C.B.D>.

i) Constant price éasticity and untary income dasticity onthe housing
demand.

iv) By invalvement, that housing and commuting cost be asignificant part of
the family budget.

v) Additional suppasition, work places are locaed in the C.B.D.

In a simple way, and accepting that suppasitions, the compensation model was
explained like afador of negative exporential density:

D (U) = Do E°Y

where D(U) is the residentia density, a the gradient of density, U the distance to the
C.B.D., and Dy is the density next to the C.B.D. The modd predicts the faa that when
the metropditan popuationincreases, Dy also increases, even thereis not any prediction
for the a value.

Resulting from the simplicity of the model and its too inflexible hypothesis - and
nat many redistic- there were alarge number of attadks from different sedors, either of
methoddogicd charader or empiricd. Firstly, it seems that the inclusion d the first
suppasition, noexternality, causes inconsistency in the model, becaise the existence of
externdlity in the housing consumption is clea. This is why it seens more logicd to
include the distance to the center, just like asupdementary exogenous variable of the
model, na particular (Wilkinson and Archer, 1973.

Sewndy, this model demands a complete posshility of eledion and perfed
competence in the housing market, becaise there is the suggestion d a housing offer
completely elastic in a short term, to try to choaose in a free way between center and

* Central BusinessDistrict: mall of the ty.

®The msts are amonothon rising function of the distance.



outskirts, situation that does nat appea in the redity (Kanemoto and Nakamura, 1986
Saura, 1995).

Resulting from the aitics, the monccentric model begins to be revised, and a
range of additional statementsis added. Firstly, the managable apital stock, the aty is
rebuild period by period: it does nat exist externdlity. If theinclusion d this datement is
accepted, regative ggglomerations of the CBD surroundngs, can na be expounded,
becaise if the aty has been regenerated in any moment of time, the center has the same
condtions of any other zone of recent construction.

Sewndy, and in a pretended revision d the digunctive modd, in the Anas
work (1978 and ahers’, we find analysis where the capital stock is not manageable,
andmoreover, it lasts a longtime®.

Thisisthe way where the redity of a aty that offers a growth based in circlesis
defined: the historicd center, the drcle of its surroundngs, the first enlargement, the
seond ore, etc. Each ore responds to a different periods of time, and this is why it
offers different services, even it isredly probable that they offer the last ones in a better
quality than the first ones. The new enlargements can uncermine the importance of the
CBD as a simple determinant price€'s force becaise the new zones has better services
than the old ores and they also make good se of the locdization dcemand®*°.

In third pace far from the orthoday, an dternative gproad that explains the
housing price aises from a larger ensemble of variables than the simple distance to the
CBD, the cdled Tiebou Mode (1956. Tiebou exposed that the dedion d the agents
is based onthe preferences for determinate zones or surroundngs, e.g. the locdization
demand is defined for the condtions of the surroundng where the housing is place,
this can or can na be influenced by the distanceto the CBD™.

This approac relieves the existence of a notable number of fadors that can fall
in the agents dedsions, among them, stands out the foll owings:

®In hiswork , explains, aswell, that this stuation gets worse in the low rent stretches where the range of
eledion posshiliti es ams much more reduced.

"For awider revision head for Arnott (1987).

8 The reasons for the variation of this satement are obvious: on one hand the housing is a good that
intrinsicaly lasts along time. On the other hand there is not the cgadty by the locd authoritiesto
continually regenerate the dties, to try to lesen the damage caised as time goes by.

°In the work of Wilkinson (1974, this stuation in the dty of Leeds was exposed.

%1 the last yeas, aswell, the @andon and damage that the center of the dties are suffering, from the
consequence of the amigration to zones with better equipments and infrastuctures, cause alow inertiato
the CBD.

" This posture involves a large @ncept of accéility, keepingin mind ather fadors that are not
contemplated in the dasscd models. Because of that, in this ‘hetherox’ approacd, the model based in the
eonomies of scae, or aglomeration models, heritage from the analysis of the industrial use floor, are
integrated.



i) Enviromentals.

i) Neighbahood @ of the neighbahoods quality (Bal, 1973 Wilkinson, 1974b
Shafer et al., 1975 Kain & Quigley, 1975 and ahers)

iii) The social Status (Boléa, 1976

iv) Other externdlities. the dosenessto a golf field, to a good schod, existence of
parking®, etc..

Under this approach, a major number of variables, those spedaly related to the
quality of the neighbarhood, are kegoed in mind, and they begin to take part of the
determinants of the housing price

Finally, the mgjor critic receved from the monocentric model arrived from the
redity of a modern city: the decentralization d the dties seams a general phenomenon,
even in commercial questions than laboral. In the work of Henderson (1989*3, as well,
there was the fad that in the big cities there is a decentralization, and a is lower eat
time, as commercia sub-centers and employment are borning.

It is hown in this line the aitic of Turnbdl (1990, where it is reved not only
the decentralization d the dty but the promotion d others C.B.D: the cdled
multicentrical structures. This produces the loose of explanatory cgpadty of the
digunctive model, becaise:

i) the C.B.D. isnot morethe only one, so thereis more than oreinertia,
appeaed from the new promoted centers.

i) inthe housing commercial use, the center force gets diffused between the
different C.B.D., and

iii) it isnot more adesirable placeof residencefor those ones that prefer the
center, if the new ones have better infrastructures than the old ore, that means
dil apidated.

This critic answers, with much approximation, to the redity of the urban core. In
the last yeas, the growing of the dties and the gppeaance of new businesscenters bring
up the existenceof a major number of inertiaor forces more than an orly one C.B.D.

12 |n the last yeas, the ratio number of cars per family, has notably increased, so the existance of placefor
parking rea the residence beammes, more eat time, a defendand charaderistic (Brafias and Caridad,
1996. This produces the high prices of parkings.

13| ike Hochman and athers (1982, where the sapadal analysis of the dty aready keeped in mind the
loose of importance of the C.B.D., e.g. deaeased its dimension and its drength in the prices, but in a
distances analysis. Despite of this, in thiswork, the restriction of the center to be the only one, becomes
establi shed.



Summarizing, duing the last yeas, a big number of works in the urban
econamic ambit, which they try to explain the residential locdization, have arised, even
inamore dasdcd focusing or from a more hetherodax point of view.

The objedive of this work is just to contrast a mgjor number of variables in a
classcd model paying attention to the distances typaogy, even introducing a variation
acceoting the eistence of rent distances. For this objedive, a urban medium-sized
nucleus is analyzed, the dty of Cérdoba, from which we have an extensive database,
and where physicd variables from more than a thousand sold howses in 1996 are
colleded.

The work have different parts. The first one @lleds the materias and methods
used for the study redization. In the seand ore, a serie of questions concerning to the
classcd urban mode are formulated. The questions are the followings: 1- which is the
role of the interna distances?. 2- is redly determinant the distance to the C.B.D.?. 3-
does the north-south diff erences exist?.

In the third part, the first results are analyzed, and some axswers to the questions
are offered, attending the stylized fads founded in the available samples. In the fourth
part, new questions are dore: which are the vagueness causes of the neoclasscd
model ?, and where aethe ceantrifugal and centripetal forces?. In the fifth it concludes.

1. MATERIAL AND METHODS

The information used in the present work, originates from a database that is
being acomplishing in the Statistics Department of the University of Coérdoba, and
some of its projeds have dready been pubished. Its colledion goes carrying out using
surveys, acomplished to Agents of the Red-estate Property, that operate in the dty of
Cordoba. For the daboration d these projeds it has a'so been courting on opnions of
experts, like the town hall of the dty, Management of town planning and the Traffic
Department.

With this information it has been able to acawmplish indices that represent
charaderistics sts of the housing, and that bring together the whoe information
colleded in the survey. In this way, from the joint of original variables, are resulting for
the analysis the foll owings:

- Selling price of the housing (P), Surfaceof the same: useful square meters (S, ),
number of dormitories (S;), number of baths (S3), number of built-in closets

(S).

- Distanceto the CBD (DCBD), and dstance of the housing to the center of the
zone (DI).

- Install ations Index (IFV; )*, Conservation Index (IFV, ), Improvements Index
(IFV3), Comfort Index (IFV,4), Conveniencelndex (IFVs).

““physicd Index of the Housing;: index that make exclusive referenceto the own state of the housing and
attributes of the same.



- Congestion Index (1C), Attributes Index of the building (IAF; ), Construction
Age (IAF;), and Medium Rent Index (R).

To contrast the importance of the different attributes of the housing in its price
we will frame ourselves within the methoddogy of the hedonic price models. These
were introduced by Waugh (1928, Court (1939, Griliches (1961, Lancaster (1966,
Chow (1987, etc™...being their purpase the analysis of the price of a good, in function
of its multiple daraderistics, by the estimate of the implicit price of ead ore. The
fundamental developments of the hedonc methoddogy, applied to the analysis of the
housing correspondto Rosen (1974 and Witte ¢ al. (1979. In their projedsis offered a
theoreticd and methoddogicd suppat for thiskind d studies.

The hedonic tradition indicates that the function d the implicit prices - that is
obtained from the regresson d the prices on the daraderistics - colleds the market
price that answers to the dtizens demand, and in consequence, to their usefulness
function: the set of attributes that maximizesit (Parker et a., 1993 Brown et a., 1983.

From such definition, in this work it is going to accomplish the estimate of the
implicit prices equation in the dty of Cérdoba. The estimate hedoric ejuations have
functional forms nat too complex, since the principal objedive of this gudy is nat the
determination d the housing price, bu an analysis of the mmporents that take part in it.

2. QUESTIONS

To oder the set of problems we want to ouline to the topic, the present
paragraph is articulated in questions, trying in this way to systematize the content of the
same.

Question 1. Which istherole of theinternal distances?

Definition 1. Internal distance (Dl;; ) is the length of the ratio from the central
point of a urban zone f to the point i of such zone f, i =0, 1, 2..., being i =0 Licentral
point of the zone (CBDs). Then DI o =0 [Jf.

Proposition 1. If we accept that the distance to the CBD provokes variations in
the housing price due to the commercial activity, and if we accept that commercial
activity in each f zone exist, then we will also find variations in the internal price of a
zone (pr;) in function of the distance of the i point to value in the central zone (Dl;; ),
where the primary commercial transactions of their inhabitants are carried out.

Under this criterionwe try to analyze if meaningful differencesin the priceof the
housing exist, acording to the locaionin a ceitral point or other in the neighbarhoodto
which belongs®®, or if, onthe @ntrary, the internal distance does not result meaningful
in the atributes demand from the houwsing. In ather words, we try to contrast if there

S All of them cited in Brafias (1997).
' Sincego to the center of the neighborhoodto acamplish primary purchases also has medium costsin
time and money.



exist other variable distance that the inhabitants of the dty could consider in the
maximization d the ‘priceratio’ distance

Question 2. Isit determinant the distanceto the CBD?

Definition 2. Distance to the CBD (DCBDx ) is the length of the ratio from the
central point (CBD) of a urban nucleus to the center of the zone f (CBD ¢ ), where
DCBDCBD =0.

Proposition 2. Due to the fact that not all the economic activity is concentrated
in the CBD and not all the work places are offered in this point, then not all the citizens
minimize DCBD; . So, it does not exist a g decreasing function, / pr; =g (DCBDy), [ LF.

According to the digunctive model, the price of the housing gets maximum in
the CBD, since the commercia adivity generates a greder housing demand for not
residential use and so increases the prices of it.

Attending in exclusive to the maximization d the ‘price/distance ratio to the
CBD’, attributes related to the quality of the neighbahood o of the environment
(orthodox approach o of Tiebdu), are nat outlined as additional variables. In this ®nse,
isthe distanceto the CBD the only one explanatory variable of the housing price

If furthermore, we kego in mind that it exist the posshbility of working out of the
CBD and that, aso, in this we find serious congestion problems, nase, beggng, etc.,
then it can na be & placeof optimum residence by the ati zens.

Question 3. Does differences north-south really exist?

Definition 3. We say that a city is symmetrical (or circularly symetrical) if £f /
DCBDs :k, Pf’i =C, LA .

Proposition 3. If the occupational activity is not concentrated in exclusive in the
CBD and thisis not the only one, and if it exists some kind of externality related to the
geographical location, then the cities are not symmetrical.



3.RESULTS

From the avail able information, howing data of the daty of Cérdoba, throughou
this paragraph, the stylized fads for this urban nuwcleus are contrasted. The obtained
results are only intended to expose & a cae of analysis, and kecause of that, are not
extended as global conclusions.

The obtainment difficulty of this type of samples, hinders by the moment the
amplificaion d the work to ather nucleus, and becaise of this, the results are shown as
aparticular casein experimental phase.

The modd that hereis contrasted analyses the price of the housing in function o
its attributes (or charaderistics), framing us in the hedonic tradition. This is why linea
and logarithmic regressons that continue the foll owing spedficaion are acompli shed.

P=d+B2+B,z,+ Bz +..+ Bz, +e g
ISZC? Ziﬁl Zzﬁz 23ﬁ3....Z ﬁne [2]
where z are the attributes™of the housing

i=1,...n

The objedive that is pursued with such estimates is in the first case, the
obtainment of the implicit price of the relevant attribute cntents in the hedornic
equation. And in the semnd, the estimate of the atributes elasticity that result
meaningful.

The estimate of the eguation [1] is acomplished below, where dl the
coefficients are significantly different from zero for a= 0.01and the wefficient of tight
determination R?= 77.8%. As consequence of the presence of heterocedasticity in the
residues, the method d the minimal square weighted (WLS) is used continuing the plan
of White.

P=-5127.1#1179.5DI+133.25,+448.%5;+1532.(Rt+e [3]
(-310.2% (194.5 (747.5 (41.3 (829.2

The residues of [3] do nd continue a Norma distribution (Jarque-
Bera=184150.5,p;5= 0.00 neither present stability, since surpasswidely the bands of
the Cusum test.

" Understanding by attributes all those charaderistics of the housing, aready they be those from the zne
(or enviromental quality, social, ...of the neighborhood, of the property or of the goodin itself (surface
quality, antiquity, etc..).

18The value of the t-statitisc is sown between bradkets.

10



The difference in measure scdes of the variables can cary us to hiased
interpretations of the results, this is why we analyze the wefficient of t-statistics
obtained by ead ore of the variables to interpret the importance of ead ore of them in
the eplanation d the price (yet accepting what was commented in the previous

paragraph).

- It is observed that S, is the one that explains the price in a large way, i.e.
unitary incresses in the surface in meters of the housing provoke high
variationsin the price of the housing.

- In the same way, the quality of the neighbarhood in rent terms (R), also
explains an important part of the variability of the price

- The internal distance (DI) also seans relevant, though in minor measured, as
meaningful variable.

- The variable S3 does not sean to be an explanatory excessof the price surface
measured in baths, even turnsout to be significantly different from zero.

- And finally, that neither the distance to the center (DCBD) nor other variables
related to the eavironment of the property neither to the own howsing sean to
influencethe price determination.

The ladk of Normality in the disturbances, as well as the need of imposing a
WLS method for the estimate, caries us to ouline if it has been a wrong spedficaion
of the functional form, the one which leads us to all these violations of the linea model
suppgasitions. Already in the projeds of Goodman and Kaway (1989 is refered that,
frequently, the price of housing isrelated in a nonlinea way to the variables, due to the
influence of the interadions between these, since the relationships are given jointly and
nat through independent productive processs.

Even though the Box-Cox transformation, applied in Brafias (1997°, provides
better results in term of heterocedasticity, continuing to Freeman (1979 that indicates
that the logarithmic form is better adjusted for the price of the housing, was dedded to
acomplish similar estimates for the case that occupies us.

With this objedive the equation [2] was estimated, oldaining the results $own
below, where dl the mefficients are significantly different from zero for a=0.01and the
coefficient of tight determination R? = 78.8%.

P = 239.9D| 0.03 810.89 DBCD -0.07 R 0.04 e [4]
48.9 (9.6 (37.) (-12.4 (8.2

19 Doctoral Thesis. Univ. of Crdoba. In this work, factorial methods are used to reduce the independent
variables matrix and estimatesin principal components are acompli shed, where the price of the housing
remains tranformed in the form P*, where A is the optimum value for Box-Cox.
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Though in terms of R? the model [4] does not offer important variations, we find
that its disturbances are homocedastics, of Normal distribution of zero average (Jarque-
Bera= 3.51, p;=0.17), and that the estimate parameters are stable, continuing the
Cusum test. Summarizing, this specification [2] throws better results that the previous

[1].

If we analyze these results we aso find important differences that can help usto
discover the determinants of the variability of the urban housing price, they are the
following.

- The distance to the center (DCBD) appears as meaningful and the third
surface measure S; stops being it, and does not takes part in the model .

- The rest of the variables contained in [4] continue being significantly
different from zero though we find some differences, like the t-statistic of the
rent (R) is now less than the distance variable DI.

Under thislogarithmic specification, 3 offer us information about the elasticities,
of the ones we can derive - always keeping in mind that they are no more than particular
cases - the following results.

- The elasticity of the surface (S;) is much more superior than the rest of the
variables contained. In this sense, it seems that the surface is the variable that
explains the greater percentage of the price variability, and at the same time is
the characteristic (or attribute) with higher implicit hedonic price.

- The variable that expresses the classic distance (DCBD) has negative sign -
S0, it iswithin what could be expected- though it presents alow elasticity, i.e. it
does not provoke high variations in the prices.

- In the same way, the quality of the neighborhood in rent terms (R) is relevant
but it either presents a high éasticity, so it is not readly determinant for the
variations of the price.

- The internal distance (DI) also results meaningful - but with alow elasticity-
though already in minor measure as explanatory variable.

From these results, there can not be obtained other conclusions than the
followings : it does not exist homogeneity in the housing offer, and the distances are not
significantly important for the determinant of the price.

In the third question is outlined the importance of the North and South, and the
possible differences they can provide on the set of the market. The first approximation
of such differences is found in a graph expression of the medium housing price from
North and South to the CBD (where the x-axis represents the distances and the y-axis
the prices) that is shown below.

12



CED

In this table three important fads can be emphasized: in first place it is not
observed that the price of the housing deca/s exporentialy from the CBD toward the
extremes. In second gdace it is not verified that the topmost prices of the housing stay in
the central areg we usualy findislands. Andfinaly it is observed a dea ladk of North-
South symmetry.

Then, dces the North-South dfferences redly exist?, and what is most
important, where do we find such dfferences?. To try to contrasting, we divide the
sample in two: housings from North and South and we reconsider [2] . These results are
shown below.

In the first case, the North, is reahed a R? = 85%, where dl the wefficients are
significantly different from zero for a = 0.01, and the disturbances continue aNormal
average distribution o zero mean and homocedastic variance

NORTH P =215.48DI *%**5°**DBCD *® R*? e [5]
(325 (5.8 (242 (6.3) (.3

For the South’s case, the estimate of [2] throws R 2 = 80 %. Also al the
coefficients are significantly different from zero for a = 0.01,and the residues of [6] are
also of Normal average distribution d zero mean and homocedastic variance

43.7 8.1) (32.8 (-11.6 (8.1

In afirst approximation, meaningful differences between the results of [5], thase
of [6] and those of [4] are not observed, since seam that they are the same variables
those that begin to explain the housing price surface distances and rent, withou
excessve variationsin the t-statistic.

13



However, it is obvious that the elasticity for the quality of neighborhood in rent
terms increases substantialy in [5], when is compared with [4], and [6]. So, in the North
there is a greater sensibility to the variations in the quality of the neighborhood, this
seems to be a determinant attribute in the training of the price.

This change in the elasticity of the rent variable can be an indicium to begin
understanding why do such variations between North and South exist, since the rest of
elasticities, however, do not offer large variations.

Asaconclusion of results [4], [5] and [6] we could emphasize the following:

- The surface of the housing continues being the most relevant variable in the
whole of the city, in the North and in the South.

- The distance to the CBD is the second more valued attribute in the case of the
group and in the South.

- However, the North prefers a good quality in neighborhood terms to the
nearness to the CBD.

- Theinternal distance isinteresting to keep in mind, but it does not provide
differential results.

What can we answer of what is outlined with precedence?

R.1. The role of the internal distances (DI) even in the model group as in the
North approach, islimited, it lacks of too value.

R.2. Has relative importance, though it does not show itself in a symmetrical
way, i.e. itsimportance is not equal in the North as in the South.

R.3. Yes, the differences exist: in the vauation of the quality of the
neighborhood, as well asin the valuation of the distance to the CBD.

4. OTHER QUESTIONS
Question 4. Which aretheinaccuracy causes of the neoclassic model ?

Even tough the neoclassic model supposes an adequate departure base, it does
not explain in a sufficiently approximated way, the training and real cities growth.

Below we expose the causes that on our understanding makes the hypothesis of
the neoclassic model not be fulfilled.

14



(1) For the neoclassc model, the housing is a family of identical goods in all
its attributes, urless the charaderistic of the EUCLIDEA distance to the center, that
means:

If X is a set of charaderistics of a unit howsing surface (to assmilate the
definition to the neoclassc model we take asurfaceunit, in redity would be better to
use dharaderistics of the housing, and to include the surface & one more dtribute),
defined in the space X, by comfort we will cdl Xj(l) to ead j charaderistic of the
houwsing i, that is the dement j of the x vedor. We will suppee withou loss of
generality, that the first attribute x,", is the distanceto the center.

Definition 4 We all that the howsing is homogeneous by distances if £ / x,") =
k; , then x® =k Jj =2,_m. We also call it homogeneous (unlessdistances) if x =k;
[]j =2, ,. This last definition implies if it is fulfill ed (as in the case of the typical
neoclasic model) that p® = f(x,"”,-a), being a a set of parameters and variables
detached from the own howsing.

Our data dealy contradicts this definition, nd only the howsings are
heterogeneous, bu also intrinsic charaderistics of the housing that result meaningful in
an econametric model of price's determination, like the internal distances or the north-
south arientation.

(2) There exist some attributes that determine the appearance of zones with
strict local maximum price, na only in the CBD, bu in some determinate spatial
pasitions, whose genesisis not clea.

Definition 5 We define local CBD, LCBD as sich a poant that P cgp > P L1/
d(i,LCBD) =< ¢, for some € >0 and di,LCBD) > 0. LocCBD isthe set of paints that fulfill
those properties, that means LocCBD ={y [/ X/ Py >P; [Ji/ d (i,y) <&, for some € >0
and di,y) > 0}. For definition CBD [J LocCBD. Of course, for the neoclassc model the
LocCBD set has an orly dement that is the CBD.

In the previous table, we can olserve the existence of severa locds CBD, ore of
thoseisthe own CBD, that contradicts the neoclassc hypaothesis. And, even these points
are not symmetricd.

Some hypothesis abou the caise of the eistence of these LCBD can be
formulated, the principa is to suppcse that there exist some socia attributes (read
status) that make very desirable some zones in front of others. However to try to
establish the genesis of these LCBD one must to go beyond (the socia attributes are
creded, they do nd exist previoudly), and in this area the ideas are going stumping.
Some explanations withou structure that can emerge ae, the difference of intrinsic
quality in the zone (neighbarhood as compared to the other, this can be provoked by
causes as for example the existence of landscgpe zones, the establishment of a mall of
large dimensions. Or the barriers existence that guarantee that the inhabitants of the
zone will have high status (like large surfacehousings, urban development norms that
limit the construction d low quality housings, or high prices in the first promotions of
the zone).

15



We do not explain either the transformation of a normal residential zone in
LCBD, that it must be caused by the modification of some characteristic (the most
topical case is the own growth of the city, that upon increasing the distances until
intolerable terms for the consumer, carries to the creation of intermediate CBD as
reduction force of the displacement congestion, being of course the origin of this
creation, normally, the local governments)

(3) Linear asymmetry of the city. Even though the linear model supposes
circular symmetry of the city (see question 3), it is an empirically contrasted fact that
most of the cities present a pronounced North-South asymmetry (curiously similar to
other famous economic asymmetry). Most of the cities of the world present a greater
concentration of high rent citizens (and high housing prices) in the North extreme of the
city, while the lower rents prevail in the South extreme. There exist exceptions to this
principle, normally by geographical reasons (the sea or the existence of natural
obstacles), but even in this case there exist asymmetry, though of inverse character.

Our data have a technical character problem, upon using flats exclusively as
housing unit, to obtain certain normalization level. Thisis why we do not keep in mind
an important source of asymmetry (housings located in the mountain range of the city
with high price and status), so the results would have to be more stressed than what is
described. However, if we can conclude by fundamental points :

- In the south prevails the economic reasons for the acquisition of a housing,
the same as in the general model, the determinant principal of the price will be
the surface.

- In the north, the rent results much more meaningful than what is normal, what
can indicate that the quality of neighborhood is really important to determine
the price that will be paid for a housing. This contradicts the absence
externalities hypothesis in the housing good for the neoclassic moddl. If we
look for possible explanations to this anomaly, we need to look back to the
history, because in next geographical zones, neighborhoods of very different
level emerge (we will go back to thistopic in the following question).

- Finally, we need to emphasize an idea, even though we are considering
asymmetries, our city is dtill being linear (just one number is enough to
characterize the position in the space of a point). The following logical step
would be the introduction of a two-dimensiona sketch in which each point
would be characterized by two coordinates, our results would possibly be
different. Moreover, why not a three-dimensiona scale that would permit to
homogeni ze the housings and the blocks.

Question 5. Do the centripetal and centrifugal forces exist?
In their work, Fujita and Thisse (1996) expose that a good urban economy study

must analyze the importance of the centrifugal and centripetal forces. We understand
centrifugal force as the trend to be dispersed, to go out of the urban nucleus; and
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centripetal force a the trend to be aygomerated, i.e. the ayents must find kenefits even
for thefad to be aygomerated, than to be dispersed.

Citing Villar, Or. A. (1996 we find that there eist reasons like the padlution, the
high prices of the housing in central zones, the traffic, etc. that provoke popuationto go
out of the nucleus. This phenomenonis usually caled the filtered process, in the urban
literature. This process outlines that the highest rent families use to aaquire the new?°
housings, placal in recantly creaion zones, andto sell their old howsingsin deteriorated
zones, to families with lower rent. If the filtered is associated with the no mall eability of
the housing, then it results that the families with lower rent, get displaced from the CBD
eat period d time.

In the Coke and Hamilton work (1984 is outlined a model in which filtered
processes are introduced in a nucleus that grows by circles, resulting a locaion in the
periphery for the most favored people, and when they sell their housings to those of
lower rent, these ones are located in more central zones.

The force of the processgets increased by the fad that the first ones have higher
rent elasticity in the space demand than in transportation cost. That means,
transportation costs are nat a relevant part of their budget, or at least in a lower
propation that the rest, for they have ahigher incentive to go to the periphery, if this
offers them the wished condtions.

Then, which centrifugal forces dowe find in ou anaysis?. It seem obvious that
even in the North as in the South o the dty we find cetain displacanent from the
center.

- In the North we oould find a flight from the traffic problems, begging, dirt,
noise, etc. of the CBD, sincein the north there ae only green zones, comfort
and hgh quality of the neighbarhood.

- In the south, havever, we find a different centrifugal force following
Turnbul (1990, the promotion o two CBD alternative to the initia. In the
same way, we find ketter pubic infrastructures for the spare time, less
congestion oblems, and generally greder green environment.

Going badck to Villar, O. A. work (1996, we can find as dominant centripetal
forces : the eistence of scde eonamies, transportation costs, the workers' mohility,
etc. i.e. the inertia that the CBD provokes over the rest of the daty. Which determinants
dowe find?

- Withou any doult, the better commercial and financial services are placel in
the CBD. So for the commercia use of the houwsing this is gill being an
inevitable referencepaint.

- Also, the still present denotation d neighbarhood s high-quality in the central
zones, provokes an increase of the residential location cemand in this zone.

%0 Asthe building ‘dies’, the dtizens of higher capagty, leaves.
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But, if we have to evaluate, which ore of the two forces prevails, we incline
ourselves to think that the centrifugal forces begin to limit the influence of the CBD in
the training of the prices, and consequently, the explanatory capadty of the neoclassc
model.

5. CONCLUSIONS

The Internal Distances (DI) are meaningful and with a similar importance to the
distanceto the canter (DCBD). In this snse, we say that it shoud have to be included in
the basic modd , even itsimportance being relative.

There exist North-South dfferences, even in the valuation d housing attributes,
than in the influence of the CBD (centripetal force). Though in elasticity terms, we do
nat find important variations.

The perception onthe neighbarhood s quality seems much greaer in the North
than in the South o the aty. This can be due to the existence of multicentricd structures
in the South, pkenomenonthat is not foundin the North.

We can aso find dfferences in terms of the goods attributes that lead us to

asert it does not exist homogeneity in the housing offer. So, the basic model shoud
include, at least, some particularity of the goodin this nse.
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