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Introduction 

In recent years there have been numerous empirieal studies of 
the structure of urban house priees [2; 5; 7; 10; 15; 25]. The basic 
hypothesis in these studies has been that the market priee of a 
residence depends on the level of attributes present or associated 
with that residence. Typical1y, the set of attributes is partitioned 
into three groups: 1) structural attributes of the dwelling and lot; 
21 neighbourhood attributes of the local area; and 31 locational 
attributes of the larger region; i.e., accessibility to major foci. 
The basic mode!, therefore, may be expressed as follows: 

• R = f(~, y,.§) Pl 

where R refers to the market priee, ~ to the set of structural at
tributes, y to the neighbourhood attributes, and.ê. to the set of ac
cessibility measures. 

To operationalize this model three decisions are necessary. 
First, the specifie set of variables to represent 2Ç, y, and .ê. must 
be selected. Second, the specifie form of the function f must be 
selected. Third, the appropriate level of aggregation of the 
analysis must be determined. The first two decisions concern the 
appropriate specification of the model and have been the subject 
of some debate (15; 16; 20; 22]. The specification of the basic 
model is an important aspect of the analysis, since it reflects the 
basi~ underlying conceptualization of the market and in tum af
fects the interpretation of the resulting parameter estimates [17]. 

These aspects of house priee analyses, however, are not the 
main concern of this paper. Instead, interest is focused on the 

• 1 would like to thank the Senate Research Cornmittee, Lakehead University, 
and the Arts Research Board, McMaster University, for support on this 
research. 1 would also like to thank Chris Sharpe for his comments on an 
earlier draft of the paper. 
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problem of determining the appropriate level of aggregation for 
house priee studies. Essentially, the problem is whether all 
houses in an urban area are part of a single housing market or ex
ist in a number of distinct submarkets. The paper, therefore, is 
concerned with the basic structure of urban housing markets 
and the implications of different conceptualizations for the 
analysis of house priees. 

Two hypotheses may be generated concerning the structure 
of an urban housing market. One hypothesis is that the market 
constitutes a single unitary market. The concept of a unitary 
housing market is that all houses are part of a well-connected 
market. In other words, if the supply or demand for one type of 
house changes, this will generate changes not only in the priees 
of that type of house but also in the priees of all other types of 
houses in a straightforward and consistent manner. The basic 
idea, therefore, is that market changes are transmitted quickly 
and efficiently throughout the system. One implication of this is 
that differences in priees between residences observed at any 
moment in time will be due solely to differences in the levels of 
attributes associated with different residences and not the result 
of differences in market conditions. Indeed, in cross-sectional 
analyses market conditions can be ignored. Thus, with the 
unitary market hypothesis, observations over a range of housing 
types, neighbourhood types and locations can be pooled in 
estimating the parameters of the price-attribute relationship. 
The level of aggregation of the analysis, therefore, is to treat all 
observations as part of a single market. 

In contrast to the unitary market hypothesis, a second 
hypothesis is that an urban housing market consists of a number 
of quasi-independent submarkets [12]. The concept of housing 
submarkets is that all houses are not part of a single connected 
market but are divided into discrete market segments. Changes 
in one submarket may or may not be transmitted to adjacent 
markets in a consistent fashion. In general, submarkets arise 
when the supply and/or demand for a commodity are highly 
segmented. In housing, demand segments may be thought to cor
respond to different types of households; supply segments to dif
ferent types of housing. Submarkets arise if different types of 
households tend to compete for different types of housing with 
little substitution between housing types. 1 A family with young 
children, for example, may place a high value on external 
playspace in their choice of residence. Their search may focus on 

1 It may be noted that the argument for spatial submarkets, particularly urban
suburban differences, is closely related to arguments used in explaining 
social areas within cities since both emphasize housing and household 
segmentation as the basis for spatial differences. 

suburban bungalows with large lots. In this case an old three 
storey house on a small lot in the inner city would not be rele
vant to their choice. The older house would not represent a close 
substitute. Thus, these two houses would exist in different sub
markets. In this context, the priee of a particular type of house 
will depend primarily on the supplY and demand conditions 
within that submarket, i.e., on the number of houses of that type 
available and the number of households seeking that type of 
house, and will be only weakly related to supply and demand 
conditions in other submarkets. At any given moment in time, 
therefore, relatively large price differentials may exist between 
submarkets over and above any differences associated with dif
ferences in the attribute mix of housing. These priee differentials 
will involve both overall priee differences as weil as priee dif
ferences in the implicit priees of individual attributes. These dif
ferentials, however, will operate over sorne limited range 
because as the priee differential increases between a pair of sub
markets an increasing number of households will find it advan
tageous to shift to the relatively cheaper submarket. Sub
markets, . therefore, are quasi-independent; they operate in
dependently within certain limits, much like links on a chain, 
but ultimate!y they are part of a larger system and are affected 
by the behaviour of adjacent submarkets. 

The implication of the submarket hypothesis for the basic 
model (1) is that it must be altered to refiect the submarket parti
tion. Thus for the Kth submarket the mode! may be written as 
follows: 

RK = fK(~, y,..êJ (2) 

Empirically this model implies that instead of estimating a 
single relationship for the total market, separate re!ationships 
must be estimated for each submarket. This also provides a basis 
for testing whether any submarket partition is appropriate. If 
submarkets are in equilibrium at a moment in time a sufficient 
condition for the existence of submarkets is that differences exist 
in the structure of priees between submarkets. This is not, 
however, a necessary condition, since submarkets may exist at 
that moment in time but priee differences may not. If priee dif
ferences do exist, however, this is support for the existence of 
submarkets. The statistical hypothesis associated with the sub
market hypothesis, therefore, is that the parameters associated 
with different submarkets will differ significantly. Thus for two 
submarkets K and 1, 

fiK i' ft 
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where IlK is the set of parameters associated with fK in (21. In the 
present context, the parameters IlK, are interpreted as the im
plicit marginal priees of attributes in the Kth submarket reflecting 
supply and demand conditions for those attributes at that mo
ment in time in that submarket. 2 

One significant aspect of submarkets from an analytical 
perspective, is that if submarkets exist but observations are ag
gregated across submarkets then the estimated coefficients of 
the price-attribute relationship, reflecting the implicit priee of at
tributes, will measure sorne average priee but not the true priee 
in any specifie submarket. Thus to ensure accurate estimates of 
the priee attribute relationship it is important to determine 
whether distinct submarkets exist in urban housing markets. 

A second aspect, from a policy perspective, is that if sub
markets exist, then general policies implemented throughout an 
urban area or region are unlikely to have a uniform effect on 
market conditions. Not only the magnitude but the direction of 
impacts may differ in different submarkets, thereby negating or 
at least obscuring the intended impacts of the policy. Certainly 
the effects of housing policies become difficult to assess when an 
aggregate measure such as changes in average priees is used to 
evaluate policy [4]. From the perspective of policy development 
and evaluation, therefore, it is important to identify the nature 
and extent of housing submarkets as a basis for analyzing the im
pact of policy on housing markets. 

The purpose of the present paper is to analyze the general 
hypothesis that submarkets exist in urban housing. Interest is 
focused, however, on spatial submarkets distinguished primar
ily on the basis of urban and suburban areas in the city. The 
specifie objective of the paper is to analyze the hypothesis that 
urban and suburban areas within a city constitute separate hous
ing submarkets. Urban and suburban areas are distinguished on 
the basis of "major period of construction". In effect this 
distinguishes spatial submarkets on the basis of age and location. 
The rationale for distinguishing urban and suburban areas as 
potential housing submarkets is provided in the following sec
tion. The details of the empirical model are then presented and 
the hypothesis tested. The test involves obtaining estimates of 
the parameters of the priee attribute relationship under the 
hypothesis of a unitary market and under the hypothesis of sub

'Little [II) shows that under certain conditions these coefficients can be inter· 
preted as household preference weights. Moreover, even as equilibrium 
priees, the coefficients are not unique reflecting indivisibilities in housing at
tributes. Further, coefficient differences may be interpreted, as in the present 
case, as price differences and evidence of segmentation, but whether these 
differences are the result of discrimination, preference differences, or both 
cannot be ascertained. 

markets and then comparing the results. The specifie market 
analyzed is that of Thunder Bay, Ontario. Sinee this is a relative
Iy small urban area (population: 120,000) the analysis may be 
viewed as a relatively severe test at the hypothesis. 

Spatial Submarkets 

Given the multiattribute nature of housing, the number of poten
tial ways of defining distinct housing types and hence sub
markets is extremely large. Ideally, theory should guide the 
selection, but in this case theory is lacking; hence, an essentially 
inductive approach is adopted. In the present case attention is 
focused on spatial discontinuities in housing types. A basic con
cept of submarkets is that priee differentials arise because of 
segmentation in supply and demand conditions. Such priee dif
ferentials will persist to the extent that supply and demand are 
inelastic. Aithough the supply of housing is generally deemed to 
be inelastic, as Schnare and Struyck [18] suggest, neighbourhood 
and locational aspects of housing may be relatively more in
elastic than structural aspects sinee changes in neighbourhood 
and locational characteristics require group action while dwel
ling characteristics may be altered by individual homeowners. 
For example, a room may be added to a house by an individual 
homeowner, but it requires group movements to alter the social 
characteristics of a neighbourhood. This suggests that spatial 
submarkets may exist in an urban area. 

A small number of previous studies have sought to identify 
spatial submarkets in urban housing. In general, these studies 
have met with mixed results. Straszheim [24] was able to iden
tifY a number of submarkets in San Francisco. These markets, 
however, were primarily defined on the basis of racial composi
tion, which is not particularly relevant in the Canadian context. 
Ethnie differences, of course, could be analyzed. Bali and Kir
wan [3] analyzed the Bristol market but were unable to identify 
spatial submarkets. Their analysis, however, did not use com
pact spatial areas but combined data from different areas of the 
same housing type. Moreover, they lacked information on a 
number of key housing characteristics, notably lot size. 

The most comprehensive study to date has been undertaken 
by Schnare and Struyck [l8]. They analyzed the market for 
single family homes in the suburbs of Boston. Submarkets were 
defined on three important dimensions: III number of rooms, 12) 
neighbourhood differences as measured by income, and (3) loca
tion as measured by inner and outer suburbs. Significant varia
tions in parameter estimates between submarkets were found 
supporting the basic concept. The analysis showed, however, 
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that the submarket model improved the level of statistical ex
planation only slightly, indicating that submarkets seem to ac
count for little of the variation in selling priees. The conclusion 
was that for sorne purposes at least, the single market model pro
vides a simple and relatively accurate description of house 
priees. It is important to note, however, that in that analysis data 
from suburban areas only were used; no older urban areas were 
included, which reduces the variation in the attribute mix. 

Finally, the study most relevant to the present study was 
that by Nelson [15]. As part of an analysis preliminary to a larger 
study, he tested for differences between urban and suburban 
areas in Washington, D.C. The results indicated no significant 
differences even though the statisticallevels of explanation were 
markedly different in the two areas. In that analysis urban and 
suburban areas were differentiated on the basis of political units. 
The analysis also involved a limited number of variables. 

In the present study spatial submarkets are defined on the 
basis of two criteria. First, areas are distinguished on the basis of 
"major period of construction in an area". Areas built primarily 
before 1951 are distinguished from areas built primarily after 
1951. The former areas are designated urban; the latter are 
designated suburban. Second, reflecting the unique history of 
Thunder Bayas the amalgamation of two cities, areas are 
distinguished on the basis of political boundaries. 

Interest in distinguishing urban and suburban areas in the 
context of housing submarkets stems from two sources. First, the 
urban·suburban distinction has been of interest to geographers, 
sociologists and economists for sorne time and is recognized as a 
fundamental division in urban structure. More important, these 
areas are perceived as possessing distinct personalities. The 
suburban stereotype is characterized by large lots, quiet streets 
and young families. The urban stereotype is characterized by old 
buildings, small lots, mixed land uses and (generallYl poor 
families. In each case, these areas are recognized as encompass
ing a distinct intersection of housing and household types. The 
suburbs, in particular, are viewed as the product of families with 
children seeking the space, quiet and safety of suburbia. Thus, 
this division coincides with other efforts to partition urban social 
and housing space lsee [9]). 

A second basis for this division reflects the historical 
development of any city. Urban structure, and particularly hous· 
ing, is influenced by the unique sequence of historical develop
ment in an area. Conditions at any moment in time may be 
viewed as the result of general forces operating against a 
background of existing structure. These influences are par
ticularly relevant in housing given the very long lags in supply 

adjustment. The analysis, therefore, should attempt to take into 
account the influence of historical factors. As Bali and Kirwan 
[3: 12] state, "The aim of economic analysis is not to deny the 
significance of historical factors but to elucidate the way in 
which urban housing markets respond to them." Distinguishing 
urban-suburban areas reflects this historical development. As 
weil, the distinction between the two former cities of Fort 
William (South Wardl and Port Arthur (North Ward) in the pres
ent analysis, reflects the influenee of historical development.) 

The Ernpirical Model 

To test the submarket hypothesis it is necessary to operationalize 
the model described in (2). This involves three problems. First, 
what are the relevant attribut es of housing which determine 
priee? Second, what is the form of the relationship? Third, what 
are the relevant subareas? For the first two problems, as with 
previous studies, the choiees are made largely on the basis of 
data and expediency. 

Definition of Variables 
The model specifies three types of variables: structural, 
neighbourhood, and locationa1. In each case the number of 
potential variables which could be included in any operation
alization of the model is huge. Grether and Mieszkowski [7], for 
example, used thirty-eight structural variables. In the present 
case a reiatively small number of variables are defined. This 
reflects, in part, data limitations. Nevertheless, good levels of 
statistical explanation are obtained. 

The data consist of a sample of 302 owner-occupied homes 
sold in the city of Thunder Bay during 1977. The majority of 
dwellings were single-family-detached, but a small number were 
semi-detached. No condominiums or apartments 'were included. 

Each observation included not only the selling priee but also 
ail the information typically listed on real estate sales descrip
tions. The observations were obtained from a local real estate 
firm and were largely houses sold through the multiple listing 
service. The structural, locational, and neighbourhood 
characteristics derived, along with their means and standard 
deviations for the entire sample, are listed in Table 1. 
Neighbourhood characteristics were obtained by relating the 

•Il is	 worth noting that the question of historical influence is related to 
whether interest is focused on short term or long term effects. The concept of 
submarkets is primarily concerned with short term changes. In the long 
term, the concept of submarkets, particularly urban-suburban differences, 
may be less relevant. 
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dwelling location to each of the relevant neighbourhood at
tributes. The income variable refers to the 1971 average family 
income in the enumeration area where the dwelling was located. 
This was the most recent data available. Note that this does not 
refer to the income of either the seller or the purchaser. It is in
tended as a surrogate of neighbourhood type and quality, par
ticularly the social characteristics of the neighbourhood. 4 

Table 1 

DESCRIPTION OF VARIABLES - TOTAL MARKET 

Standard 
Variable Description Mean Deviation 

House Selling Price 1$) 46,911.19 14,456.89 
Floor Space Isq. feeW 779.18 272.12 
Lot Size 1100 sq. feetl 51.99 21.71 
Age Iyearsl 25.52 19.51 
Basement Iyes = 1) .78 .41 
Storeys 
Garage (yes = 11 
Semi·detached Iyes = 11 

1.45 
.34 
.86 

.50 

.47 

.35 
Distance to CBD Ikml·· 3.15 1.74 
School Iyes = within 1/2 km) .89 .31 
Playground (yes = within 1/2 km) .80 .40 
Industry Iyes = within 1/2 km) .28 .45 
Income 1100$)··· 100.94 21.93 

Total floor space not including halls, closets, bathrooms or basement recrea· 
tion roorns. 

Road distance to nearest CBD. 

Average family income in enumeration area; Statistics Canada, 1971. 

Form of The Model 
Previous studies have focused primarily on three forms of the 
price attribute relationship: arithmetic, semi-log, and log-log. 
Schnare and Struyck [18]. for example, estimate both an 

41ncluding an income variable has been the subject of sorne debate [22]. Two 
points may be noted. First, in hedonic price estimations such as this il would 
be inappropriate to include income of the buyer as an independent variable 
as this is not a true attribute of the product [8]. This is not the case here. In
come refers to existing occupants not new households in an area. Second, 
there may be sorne simultaneous equation bias since income in an area 
depends on housing attributes and price. In the short term this error should 
be small. Il does suggest, however, that income reflects not only 
neighbourhood attributes but also structural and locational attributes, hence 
the true effect of these attributes may be somewhat underestimated. 

arithmetie and a semi-log model but focus discussion on the lat
ter, while Nelson [15] estimates all three forms but focuses on 
the log-log mode!. Recently Sonstelie and Portney [23] have used 
a method suggested by Zarembka [27] to find the best fitting 
form. ' 

In the present study two model forms are analyzed, 
arithmetic and log-log. The general form of these models is as 
follows: 

(al Arithmetie: P = bo + 2; biX; 

bi(b) Log-Log: P = bo rrx j 

P refers to house priee, [X;) refers to the set of attributes, and [b;) 
refers to the set of coefficients to be estimated. The arithmetie 
form has the advantage of simplicity. The coefficients can be in
terpreted as the implicit prices of the relevant attributes, which 
is the standard form of the hedonic price equation. This implies 
that housing attributes are in sorne sense divisible. Each room, 
for example, adds a constant amount to the value of a house. In
tuitively, however, rooms are tied together so that the value of 
an additional room may be related to the number already pres
ent. This suggests a non-linear relationship. The log-log for
mulation can accommodate this type of relationship.6 It also has 
the advantage that the magnitude of the standard error in the 
regression analysis varies with the market price; indeed, it is a 
constant percentage rather than a constant magnitude. For these 
reasons the log-log model is preferred. Both forms are estimated 
in the analysis, however. 

•A further modification has been used by Davies [5] who first factor analyzed 
the original neighbourhood variables to generate new uncorrelated com
posite variables for analysis. Mark [13] has argued strongly for this approach 
and in his analysis extended the factor analysis to include structural 
variables. The basic objective is to remove multi-collinearity arnong the in· 
dependent variables. This greatly complicates, however, the interpretation 
and statistical tests. 

4All of the variables could be treated as polynomials to allow for non· 
linearities in the relationship but this is more economically accommodated 
with fewer parameters in the log-log mode!. A model could also be specified 
in which distance is not incorporated directly as an independent variable but 
indirectly as a factor influencing the price of land (i.e., lot sizel. If the in
fluence was assumed to be linear this would generate a term of the form 
(a + bdlL, where d is distance and L is lot size. This would he consistent wilh 
the theoretical models developed by Alonso (1] and others. 

The actual form of the Log-Log model estimated was 

InP = b +2;b j ln X; +2;b Do j j 

where [Dj ] refers to the set of dummy variables used and the variable storeys. 
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Subareas 

The basic problem in the analysis is to test for spatial submar
kets. Four areas are defined. First, the unique history of Thunder 
Bayas the amalgamation of two cities is recognized. Prior to 
1970 Thunder Bay consisted of the two cities of Port Arthur and 
Fort William. These were not only distinct political units but also 
distinct structural and behavioural entities. For example, only 
three major road links connected the cities prior to 1970 and 
there were no co-ordinated metropolitan-wide services such as 
fire, police, transportation, etc. The individual identities of these 
areas are fading slowly but remain, even today. The former 
cities of Port Arthur and Fort William are now part of the North 
Ward and South Ward areas of the city respectively. 

The second step is to split each ward into areas built 
predominantly before 1951 and those built predominantly after 
1951. The result of this stratification is four areas as shown on 
Map 1. 

The older areas are referred to as "urban", the new (post 
1951) areas are referred to as "suburban". An important aspect 
of the spatial structure is that although the North Ward and 
South Ward areas are shown to be spatially connected, in fact 
almost ail of the intercity area is non-residential, and the North 
and South housing areas are in reality sharply divided. 

The relevant data for each of the four subareas are provlded 
in Table 2. This represents a spatial breakdown of the data in 
Table 1. 

Empirical Analysis 

The purpose of the analysis is to determine if submarkets exist as 
defined. The analysis consists of two steps. First, the parameters 
of the price-attribute relationships are estimated, via ordinary 
least squares regression, for the entire sampIe and each of a 
number of subarea samples. Then the estimated sets of 
parameters are compared across samples to determine if signifi
cant differences occur. If coefficient estimates vary across areas 
then this provides evidence that the relevant areas constitute dif
ferent submarkets. With two criteria for distinguishing sub
markets, eight distinct submarkets or submarket combinations 
are defined. Four subareas are defined if both criteria are used, 
namely North Ward urban, North Ward suburban, South Ward 
urban, and South Ward suburban, while two subareas each are 
defined using one criterion only. The separate estimates for each 
potential submarket, as weil as the total market, are performed 
for each of the two model forms, arithmetic and log-log. The 

THUNDER BAY 

NORTH WARD 
URBAN AREA 

SOUTH WARD 
URBAN AREA 

Map 1 

results are presented in Tables 3 and 4. 
Three general comments are in order. First, high levels of 

statistical explanation are generally achieved. R2 values ex
ceeding .80 compare favourably with other studies using in
dividual housing data; e.g., (18]. Other analyses have achieved 
higher R2 values, e.g., (7, 10], but usually using more variables. 



Table 2
 

DATA SUMMARY - SUBAREAS
 

North Ward South Ward 
Variable· Urban Suburban Urban Suburban 

Mean St. Dev. Mean St. Dev. Mean St. Dev. Mean St. Dev. 

House Price (SI 
Floor Space WI 

42,082.43 
775.91 

11,592.88 
381.56 

54,865.15 
800.50 

16,739.83 
249.21 

39,104.11 
742.74 

11,283.82 
175.27 

51,431.24 
795.98 

12,757.87 
244.48 

Lot Size 1100 fizl 56.12 30.97 59.03 17.48 43.07 14.88 50.68 17.02 
Age (yearsl 39.31 15.90 13.79 13.53 41.11 13.86 10.22 9.54 
Basernent .85 .36 .79 .41 .60 .49 .87 .34 
Storeys 1.57 .54 1.26 .41 1.57 .48 1.40 .48 
Garage .39 .49 .33 .48 .44 .50 .21 .41 
Semi-detached .01 .12 .09 .29 .01 .12 .25 .43 
Distance CBD (kml 2.01 1.27 3.74 1.15 2.07 1.05 4.53 1.41 
School .85 .36 .86 .35 .90 .30 .94 .23 
Playground .72 .45 .74 .44 .71 .46 .98 .15 
Industry .20 .40 .05 .21 .73 .45 .17 .38 
Incorne 1100S1 92.71 23.28 106.76 18.30 96.31 23.61 107.26 18.75 

No. of Observations 74 66 73 89 

• For detailed description of Variables see Table 1. 
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COEFFICIENT ESTIMATES: ARITHMETIC MODEL
 

Variable Total North South Urban Suburban North North South South 
Market Ward Ward Urban Suburban Urban Suburban 

III (2) (3) (4) (5) (6) (7) (8) (9) 

Floor Space 16.67" , 21.13'" 14.19' " 15.70'" 17.82'" 17.39'" 33.02'" 16.76'" 11.75'" 
Loi Size 114.98' .. 39.81 262.11 , .. 77.77'" 238.81" , 39.03 83.02 265.50'" 308.45 
Age -428.18'" -424.42" , -400.72'" -339.70'" -509.82" , -249.95'" -429.69'" -398.57'" -508.95" , 
Basernenl 6560.42'" 6992.55" , 7361.40'" 5828.81'" 6405.46" , 6642.34'" 7486.45" , 7135.94" , 6253.83" , 
Sioreys 1216.24 623.08 2649.62' , -264.15 1458.33 -599.33 378.28 -75.55 1464.55 
Garage 2392.97' 2726.30" 2055.64' , 1268.40 2633.95" 1050.36 2504.67 1801.63 2604.24 ' 
Driveway 725.49 2419.94 -989.79 1920.44' 1462.91 3319.74 2819.78 -150.66 -19.22 
Semi-detached -12557.90" , -12755.75'" -9703.92'" -8388.91 ' -10335.70' .. -1394.88 -12006.17'" -9268.29 -8851.21 

Distance to CBD -481.66" 120.40 -790.88" -904.52" -362.04 -245.89 -366.20 -1735.46'" -114.49 

School 115.96 -1141.05 3327.52' 176.56 -1761.26 -2672.98 -5437.80 5119.12' 2471.22 
Playground 536.08 143!j,36 -581.13 797.44 49.10 1792.47 2208.20 646.88 -9086.09 
Industry 428.45 -768.92 -581.13 -126.90 439.26 -2119.53 8127.78 -200.70 1288.14 
Incorne 129.13' .. 99.30" , 134.66'" 120.45" , 124.48' .. 106.65'" 5267 83.71 .. 176.26' .. 
IConstantJ 19654.15 21434.87 10515.48 22578.31 13875.50 20498.71 18993.95 17455.36 14528.18 

R2 .760 .768 .794 .654 .782 .652 .839 .714 .803 
R2 ladjustedJ .749 .744 .766 .620 .762 .576 .799 .651 .76~ 

St. Error 7241.23 7797.44 6412.54 7091.64 7048.93 7545.64 735032 6667.18 6136.88 
N 302 140 162 147 155 74 66 73 89 

"'Significant at .01levell1 tail testJ .. Significant at .05 level Il tail test) Significant at .10 level Il tail test 1 D.. Signiflcant at .10 level12lail testl 



Table 4
 

COEFFICIENT ESTIMATES: LOG-LOG MODEL
 

Variable Total North South Urban Suburban North North South South 
Market Ward Ward Urban Suburban Urban Suburban 

11) 12' (3) (4) (5' (6) (7' (81 (9) 

Floor Space .353-· • .417-· • .307-· • .372'" .358-· • .407- •• .510" , .352'" .255'" 
Lot Size .216 .114'" .386'" .176-· • .274·· • .067 .197'" .366'" .379'" 
Age -.133·· • -.114'" -.174'" -.156-· • -.105-· • -.107' .. -.078' .. -.232-· • -.170··· 
Basernent .168'" .164'" .180·· • .189-· • .149-· • .210·· • .132-· • .216-· • .167-· • 
Storeys -.040 -.083.6. .012 -.066 -.008 -.096 -.039 -.025 .031 
Garage .022 .026 .034 .041 -.001 .046 .013 .047 .009 
Driveway .047' .064 .030 .051 .009 .092' -.056 .015 .024 
Semi-detached -.164··· -.179·· • -.124··· -.214 -.149-· • -.127 -.129' -.176 -.137'" 

Distance to CBD -.048" -.035 -.103' , -.074" -.039 -.060 -.008 -.109" -.127" , 

School .009 -.004 .079' .024 .001 -.050 -.021 .183" .003 
Playground .029 .046' .009 .035 .033 .067 .066 .022 -.138 
lndustry .025 .014 .032 .006 .042 -.043 .146 .011 .058 
Incorne .345-· • .372'" .237" , .349'" .301'" .380'" .239" .213' .252'" 
IConstantl 6.224 6.066 6.422 6.327 6.096 6.250 5.718 6.470 6.963 

R2 .749 .765 .770 .627 .798 .639 .831 .667 .813 
R2 ladjusted\ .738 .741 .750 .591 .780 .561 .788 .593 .780 
St. Error .164 .163 .160 .192 .133 .182 .146 .204 .119 
N 302 140 162 147 155 74 66 73 89 

,
'''Significant at .01 levelll tailtest) .. Significant at .05 level (ltail testl Significant at .10 level Il tail test) D, Significant at .05level (2 tailtestl 
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Second, there is no statistical evidence to support the selec
tion of one model form over the other. A comparison of the two 
tables show that on the basis of R2 values the predictive abilities 
of the two model forms are virutally identical. This is confirmed 
by a comparison of standard errors. For the total market mode!. 
for example, the standard error for the log-log mode!. evaluated 
at the mean, is $7,693.40, slightly higher than the standard error 
for the arithmetic model at $7,241.33. 

Third, the pattern of significant variables and the pattern of 
signs are consistent throughout the two tables, with sorne minor 
exceptions. Seven variables are consistently significant across 
regressions: floor space, lot size, age, basement, semi-detached, 
income, and distance, although distance is not significant in all 
cases. More important, the signs of these variables are consistent 
with expectations. A house with a large floorspace, large lot and 
basement located in a high income area has a high value. An 
older, semi-detached house located away from the CBD has a 
relatively low market value. For the other variables the signs 
tend to fluctuate, reflecting their lack of significance. Thus the 
variables nearness to a school and nearness to a playground, for 
example, have negative signs in sorne equations. Either the 
variable is unimportant or has been improperly measured. The 
only variable consistently of the" wrong" sign is nearness to in
dustry. Being near industry should reduce the market priee, 
reflecting the effect of pollution, noise and congestion. In most 
cases, however, the coefficient is positive lalthough never 
statistically significant at the .05 levell. Part of the problem may 
be that nearness to industry not only has a negative environmen
tal impact but also a positive accessibility impact. A more re
fined measure of the variables would be desirable. Also im
proved measures of driveway, e.g., paved or not, and garage, 
e.g., single or double, would be desirable. 

The consistency of these results suggests that important 
aspects of the price-attribute relationship have been identified. 
But while the pattern of signs and the pattern of significant 
variables may be the same across areas, the submarket 
hypothesis implies that the magnitude of the coefficients, reflect
ing differences in market conditions, should vary across 
subareas. The analysis, therefore, focuses on comparisons be
tween different potential submarkets. Depending on the specifie 
submarket hypothesis, comparisons may be made within the 
total market, within wards, or within urban and suburban areas. 

As an example, consider the comparison between wards 
within the total market. The total market model reflects the 
hypothesis that the entire area represents a single market. 
Observed priee differences, then, should be the result only of at
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tribute differences. This hypothesis may be contrasted with the 
alternative hypothesis that North Ward and South Ward areas 
constitute separate submarkets. If this alternative hypothesis is 
correct, then at any moment in time price differences may exist 
over and above any attribute differences. Statistically, this 
should be reflected in different coefficient estimates. 

Comparison of columns (2) and (3) in Tables 3 and 4 reveal a 
number of potential differences, notably for the variables 
floorspace, lot size, age (log-log modell, distance and income. To 
test whether the patterns of coefficients in the two regressions 
are significantly different a Chow test may be performed. 7 The 
null hypothesis is that there are no differences between coeffi
cients in the two regression equations. The alternative 
hypothesis is that at least one coefficient differs between the two 
regressions.· Essentially the Chow test examines the difference 
between the residual sum of squares associated with the disag
gregated model, i.e., allowing the coefficients to differ between 
North and South Wards, and the residual sum of squares 
associated with the restricted single market model [19]. The 
residual sum of squares will always be less in the disaggregated 
mode!. Whether this is a significant reduction, however, 
depends on the size of the difference relative to the number of 
additional parameters estimated. In this example fourteen addi
tional parameters are estimated. The resulting F statistics are 
1.93 for the arithmetic model and 1.63 for the log-log mode!. The 
former is statistically significant at the .05 level; the latter is not. 

Similar comparisons may be made to test other submarket 
hypotheses. The results are summarized in Table 5 where the 
upper right half refers to comparisons for the arithmetic model 
while the lower left half refers to comparisons for the log-log 
mode!. For the arithmetic model a number of comparisons are 
significant, but for the log-log model none of the comparisons are 
significant. 9 

The sharp contrast in the results for the two forms of the 

7 Applications of this test in a spatial context are extensively discussed in bath 
Smit [21] and Silk [19]. 

'We refer to two regressions even though in the present case three regression 
runs were actually performed. The North Ward and South Ward resuits, 
however, may be thought of. indeed estimated as, a single regression in 
which both the slope and intercept coefficients are allowed to vary between 
wards; see Silk [19]. 

•Ali the comparisons refer to Chow tests which compare sets of coefficients. 
Comparisons of individual pairs of coefficients may be performed by 
examining whether one coefficient is within 2 standard errors lapproximately 
95% confidence interval) of the other coefficient. For this purpose the 
standard errors of the coefficient estimates in Tables 3 and 4 are presented in 
Tables A1 and A2 respectively as an Appendix. 



Table 5
 

STATlSTICS FROM CHOW TEST COMPARISONS
 
ARITHMETIC MODEL
 

Total N. Ward/ Urban/ AIl North South Urban Suburban 
Log-Log Model Market S. Ward Suburban Subareas Ward Ward 

Tolal Market 1.93' 2.01' 1.72 00 

N. Ward/S. Ward 1.63NS. .91 N.S. 2.21' 
Urban/Suburban .96 1.84' 1.12N.S. 

AlI Subareas .70N.S. 

Soulh Ward .70N.S 

Urban .86N.S. 

Suburban 1.30N.S. 

N.S. nol significanl; , significanl al .05 level; significanl al .01 level.00 
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model raises an important question with respect to the specifica
tion of the basic model and the reliability of the Chow test. 
Sonstelie and Portney [23] have observed that the Chow test is 
sensitive to non-linearities in the data. Do the observed dif
ferences therefore reflect an inappropriate specification of the 
model in which a linear form is being fitted to different portions 
of a non-linear relationship, or do the differences reflect true 
market differences? To gain insight into this, consider the urban 
and suburban estimates in Table 3. The two most important 
coefficient differences contributing to the significant F value are 
lot size and distance. Both refer to the spatial structure of an area 
and both may be nonlinearly related to price. On both 
theoretical and empirical grounds prices may be expected to 
decrease at a decreasing rate as distance from the CBD increases 
[6]. Thus the distance coefficient should be negative, but of 
smaller magnitude in suburban areas than in urban areas. This is 
indeed the case. Similarly, theoretical models of urban structure 
imply that the marginal value of land should be greater in subur
ban areas than in urban areas [26].10 Again this is the case. The 
observed differences, therefore, can be interpreted not as an in
dicators of significant submarket differences but as indicators of 
an improperly specified mode!. In other words, the significant 
differences may reflect nonlinearities in the price-attribute rela
tionship. This could explain the difference in the results for the 
arithmetic and log-log models and may suggest that the single 
market hypothesis should not be rejected. 

A second aspect of the results is the striking difference in the 
levels of statistical explanation obtained between urban and 
suburban areas. In most cases at least 15 percent more variation 
in house priees is explained in suburban areas than in urban 
areas. This is true for both the log-log and arithmetic formula
tions. Morever, these findings are consistent with the findings of 
both Nelson [15] and Schnare and Struyck [18]. Nelson [l5] 
found differences of this magnitude in comparing urban and 
suburban areas in Washington, and Schnare and Struyck [18] 
found similar but somewhat smaller differences in comparing 
inner and outer suburbs in Boston. These results suggest that an 
important variable may not have been included in the analysis. 
One possibility is non-residentialland uses. Other uses and con
troIs may exert an influence on residential values. This would be 
the case particularly in downtown urban areas where the market 

lOThe models imply that the value of a suburban lot stems primarily from its 
size rather than location, i.e., accessibility, while the reverse is true for a cen
trai urban lot. The value of a suburban lot, therefore, is sensitive to changes 
in size. Thus for lots of equal size, an additional square yard of space will 
raise the value of a suburban lot more than an urban lot. 

price of a property reflects not only its value as a residence but 
also its potential value as an alternative use. Two appropriate 
variables which might be included would be zoning and land use 
mix [15,25].11 Certainly in a competitive market formulation as 
implied in most studies of urban house priees, the competitive 
impact of alternative land uses should be incorporated. 

Conclusion 

The purpose of this study has been to analyze the hypothesis that 
an urban housing market does not function as a single unitary 
market but as a series of quasi-independent submarkets. Spatial 
submarkets were defined on the basis of "major period of con· 
struction" to distinguish urban and suburban areas. Areas were 
also distinguished on the basis of historical political divisions. 
Parameter estimates for a model of house priees were then ob· 
tained for each subarea and subarea combination as weIl as for 
the total market. These estimates were then compared. The sub
market hypothesis suggested that significant differences in the 
parameter estimates should occur. The results, however, pro
vided little support for the submarket hypothesis. 

This conclusion must be treated with sorne caution. One im
mediate observation is that the market being analyzed is 
relatively small, which may preclude the existence of sub
markets. This observation aside, the most important aspect of 
the study pertains not so much to the substantive results but to 
the inadequacies of the model specifications. The results brought 
into question both the form of the relationship and the choice of 
independent variables used in the analysis. Particularly, there 
would appear to be a need to incorporate specifie variables to 
capture the influence of competing land uses (or land use con
troIs) on residential property values. This deficiency is most 
striking in analysing older downtown urban areas. There is also 
a need to theoretically define the form of the relationship. As the 
analysis shows, without a firm theoretical basis, interpreting the 
empirical results is at best hazardous and at worst inconclusive. 
In general, these two aspects of the study emphasize the need to 
develop a comprehensive a priori theoretical basis for analyzing 
housing markets. Particularly with respect to the submarket 
hypothesis, the residential choice process of households needs to 
be considered. This would involve a consideration of what 
variables are relevant in housing choice and how these variables 
might be weighted differently by different household groups. In 

"Nelson (14] used land use measures (e.g., % industriall in his expanded model 
but not in testing for urban-suburban differences. 
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this way a firm behavioural basis for defining housing sub
markets might be provided. At the very least, information on ac
tuaI hou~ing choiees by different types of households is required 
[14]. Certainly without an improved conceptual basis for defin
ing submarkets, research into this problem will remain 
haphazard and piecemeal. 
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Table Al
 

STANDARD ERRORS: ARITHMETIC MODEL
 

Variable Total North South North North South South 
Market Ward Ward Urban Suburban Urban Suburban Urban Suburban 

Il) 121 (3) 141 (5) (61 (7) (8) (91 

Floor Space 1.98 3.12 2.59 2.94 2.89 3.98 5.93 5.46 3.07 
Lot Size 24.11 33.79 41.81 30.53 44.72 38.95 72.14 69.54 63.20 
Age 33.13 49.70 44.29 52.99 67.55 80.93 101.16 76.27 100.30 
Basernent 1964.77 1812.85 1295.34 1381.02 1687.53 2770.23 2498.62 1810.48 2395.75 
Storeys 1040.33 1954.59 1212.73 1763.94 1454.74 3030.14 2615.73 2265.25 1837.15 
Garage 955.63 1459.03 1228.69 1284.52 1493.61 1964.05 2343.10 1788.01 1935.01 
Driveway 1353.20 2421.55 1610.01 1480.50 3642.29 2695.49 8191.81 2018.38 3763.49 
Serni-detached 1721.59 3499.53 1920.76 5680.27 1953.98 8817.29 4099.17 7851.77 2061.94 

Distance to CaD 317.46 608.63 393.36 512.12 469.99 959.69 900.04 667.87 553.79 

School 1480.97 2158.43 2238.19 2106.25 2396.50 3278.29 3619.38 3329.99 3425.61 
Playground 1124.82 1609.00 1651.73 1366.94 2026.69 2261.70 2592.23 1955.07 5242.87 
Industry 1039.36 2158.20 1435.40 1293.81 2046.86 2722.59 4903.61 2107.74 2393.07 
Incorne 21.00 32.28 29.70 27.38 33.27 41.03 55.08 44.41 43.85 
IConstantl 3602.53 5410.12 5217.75 4544.11 6619.06 7076.11 10774.54 7825.71 11198.12 



Table A2
 

STANDARD ERRORS: WG·LOG MODEL
 

Variable Total North South North North South South 
Market Ward Ward Urban Suburban Urban Suburban Urban Suburban 

(II 121 (31 (4) (51 (6) (7) (81 (9) 

Floor Space .040 .058 .056 .068 .049 .088 .099 .117 .059 
Lot Size .032 .045 .052 .052 .043 .065 .073 .098 .063 
Age .013 .017 .022 .030 .017 .040 .025 .061 .033 
Basernent .024 .038 .032 .037 .032 .066 .051 .056 .047 
Storeys .023 .040 .030 .048 .027 .076 .051 .067 .036 
Garage .022 .031 .031 .035 .028 .048 .045 .055 .037 
Driveway .031 .050 .040 .040 .069 .065 .162 .063 .073 
Serni-detached .040 .076 .048 .168 .037 .246 .081 .254 .041 

Distance ta CBD .021 .035 .030 .032 .042 .053 .077 .048 .058 

School .034 .046 .055 .058 .045 .084 .071 .104 .067 
Playground .025 .034 .041 .037 .038 .055 .051 .060 .102 
Industry .024 .047 .037 .035 .041 .069 .098 .063 .050 
Incarne .054 .084 .079 .088 .069 .129 .135 .146 .091 
IConstant) .315 .445 .471 .530 .416 .744 .713 .994 .579 




