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Abstract:

Housing price growth can have different causes, from both a demand and supply perspective. The type of management developed by the political parties in the municipalities can be included in the latter category. Hedonic methodology is used as well as some dummy variables within the models to represent this effect. This paper suggests that management by “independent” political groups (i.e. without a clear political ideology), that have governed consecutively during the three last terms, adds an additional cost to the total price of the houses. This cost can reach 23.92% of the total housing price, according to the analyzed submarket, in contrast to the situation where political change in the municipal governments takes place. Three criteria are used to test statistically the existence of segmentation in the housing market: the weighted mean of the standard errors of the segmented models, Chow F-test on the structural equality of parameters between two estimations and, finally, Tiao-Goldberger test of individual differences in the estimated coefficients in the chosen submarkets.
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1. Introduction

Housing prices in Spain have grown at an average yearly rate of 16.34% in the last 10 years, according to data provided by the Spanish Housing Ministry. This figure means that house prices per square meter with no legal restrictions during purchasing reached a market value of 1,824.3 € in the last quarter of 2005 compared to 692.7 € in 1995. These figures, which refer to houses that have been evaluated, are slightly higher in Andalusia as a whole (19.72%) or even higher in some coastal provinces in this region, such as Almería (21.93%) or Málaga (29.46%).

The factors thought to have caused this spectacular price increase vary considerably. Some are related to demand (growth in Spanish per capita income, low interest rates and easy access to credit, demand from north European citizens with higher income levels, the propensity of Spanish consumers towards home-ownership, urban speculation, etc.), and others to supply (restrictions on urban development thus turning building land into a scarce commodity, improvements in quality standards for new buildings, increases in company profits in this sector, corruption, etc.). In fact, all these factors could have jointly contributed to house-price increases in the period mentioned. 

The local councils’ style of government is another active element in this market as their decisions have an immediate impact on house pricing. As García Montalvo (2000) already pointed out in 1995 “local councils obtain a very substantial proportion of their income from taxes and rates related to land or housing.” In addition to these, another source of income for local councils is by auctioning land they own
. The significance of this component for local financing is more noticeable when bearing in mind that, according to data offered by the Spanish Ministry of Economy and Finance for the 2004 budget settlement, the taxes and rates relating to land or housing
 in Spain involve 48.07% of the total revenue obtained by local councils
. These figures are also higher in Andalusia as a whole (49.13%) and even higher in some of its coastal provinces such as Almería (58.42), Malaga (53.94%), and Huelva (51.69%).

This situation encourages planning and development policies aimed at transforming land in the municipalities into land for urban development to generate resources for municipal coffers via rates or taxes (real estate tax, tax on the increase of value of urban land, tax on building, work and facilities, income on real estate and alienation of land). 

The process of changing the status of land use is initiated at the request of local governments. The way this is done depends on the ideological criteria of the governing political parties, based on what they promised to their voters. Sometimes, and this seems to be happening in some Spanish municipalities, policies on city-planning decisions are driven by the leaders' personal interests or by the pressure groups that helped them gain power, rather than by the needs of the community
. 

The corruption inherent to this kind of behavior manifests in agreements between politicians and housing developers so that the former make city-planning decisions favoring the latter in exchange for economic compensation. Thus, by the end of the construction cycle this corruption translates into more costs leading to house overpricing which, in the end, the consumers have to pay for.

This paper attempts to show, from a microeconomic perspective, that when the same party is in power over several consecutive terms in local government, their political ideology has an effect on final housing prices when compared to terms with alternating parties. In more specific terms, we try to verify whether the proliferation of “independent” groups and “political coalitions”, with no particular ideological substratum, involves unnecessary increases in housing prices when holding power in local governments, compared to traditional political parties.

With this aim, the present article is structured as follows: Section 2 lays out the problem from a theoretical standpoint, and includes some of the contributions made to analyzing the impact of politics on the economy. We then describe the hedonic model of analysis proposed in this work. Section 3 deals with the data, sources and process used in this paper. Section 4 presents the full model to be estimated taking the whole sample into account. The housing market is segmented and their corresponding estimations obtained in the following section. Finally, the conclusions cover the points of greater interest arising from this research.

2. The theoretical approach

The impact of political behavior on the economy has been traditionally studied from a microeconomic perspective, via the Public Choice Theory, or from a macroeconomic perspective using political cycle models. Following the seminal works by Black (1948), Buchanan and Tullock (1962) and Olson (1965) among others, and as Stiglizt (2000) pointed out, the Public Choice Theory has been used to analyze patterns such as the influence of politics on the outcomes of public decision-making regarding resource allocation and the public mechanisms for this. On the other hand, the political cycle models
 developed more recently by Alesina (1989), Alesina and Roubini (1990), Alesina et al. (1997) and Shi and Svensson (2003), among others, have analyzed whether factors such as the electoral periods or changes in government have a systematic effect on the growth of the GDP, employment or inflation. 

In our case, we make use of the hedonic estimation techniques proposed by Rosen (1974), according to which the price of differentiated goods can be accounted for by the type and number of attributes included in the given goods. Thus, house prices will depend on the dwelling’s attributes which, according to the classification made by Ridker and Henning (1967), can be grouped into three different categories: structural attributes (characteristics specific to the property); location attributes (where the dwelling is located) and neighborhood attributes. 

The model we propose includes some structural and location variables and assumes that the management and policies of local governments in their own area can be regarded as a neighborhood attribute of the dwelling. Thus, the influence a given political party with a majority on the local council has on the price of dwellings in their municipality could be measured by introducing a dummy variable representing such an effect.

Thus, the semilog functional form of the hedonic function of housing prices could be
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where p represents the price of the dwelling, β the coefficients to be estimated and X the independent variables’ vector for the three categories indicated (structural, location and neighborhood attributes). Once the coefficients are estimated, they are used to measure percentage variations in the dependent variable when unitary changes occur in the continuous independent variables. The dummy variables will measure the same increase in percentage when the condition that justifies the variable is fulfilled, providing that we use Halvorsen and Palmquist’s criterion (1980) to calculate the relative effect on the dependent variable due to variations in a dummy variable. This effect, denominated gk, will be calculated by the expression
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, where βf is the coefficient of the dummy variable under consideration. On the other hand, the hedonic implicit prices in the attributes, that show the monetary value of the effect of those variables on the housing prices, are determined by:
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Once the results for the market as a whole are obtained, the possible existence of segmented markets is analyzed using location and structural criteria to evaluate the effect of local government on the price of dwellings located in different locations and with different structural characteristics. 

Three criteria are used to test statistically the existence of segmentation in the housing market: 

a.- The geometric mean of the standard errors of the segmented models is calculated:
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where, SEj represents the standard errors of the estimations performed for each submarket, Nj is the number of observations and Kj the number of explanatory variables in the estimated model for the j-th submarket; assuming that there are j submarkets.

This criterion, developed by Schnare and Struyk (1976), allows us to find out whether there are significant reductions in the standard errors of the hedonic functions when we take into account the segmented markets compared to the value obtained for this error in the model as a whole. As Watkins points out (2001), this test is a verification of “common sense.” If the reduction in the standard error is around 10% it may indicate that the variability of the total housing price in the segmentation of the market is statistically significant, as pointed out by Schnare and Struyk (1976). Dale-Johnson (1982) places this limit at a critical value of 5%.

b.- Chow F-test on the structural equality of parameters between two estimations:
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where, RSSc is the residual sum of squared of the model as a whole, RSSi,j  is the residual sum of squared of each submarkets under analysis, n and m are the numbers of observations in each subsample and k the number of explanatory variables used. The F-value obtained is compared with the critical value of the F-statistic which is distributed with (k,n+m-2k) degrees of freedom. Rejecting the null hypothesis implies the existence of differences in the prices of the submarkets defined within the model as a whole. 

c.- Tiao-Goldberger test of individual differences in the estimated coefficients in the chosen submarkets 
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where L is the number of models estimated,
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, the value of the parameter i estimated by Ordinary Least Square (OLS) in the model j,
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This test described in Tiao and Goldberger (1962) makes it possible to assess — through calculating the FTG statistic for each independent variable in the model and its subsequent comparison with its corresponding critical value — whether there are significant statistical differences between the estimated individual coefficients of the regressions of the full model and those of the submarkets jointly. 

3. Data

The data used in the hedonic regressions are from a sample of house purchasing transactions carried out during 2005 in Andalusia, Spain. This sample includes the final prices paid by consumers for their dwelling as well as a set of structural, location, and neighborhood variables of the properties. Table 1 shows a definition of the variables, their mean value, standard deviation, and their source. 

- Table 1-

The sample is made up of 17,525 purchasing transactions from 255 Andalusian towns and cities via UNICASA real estate agency
, and includes the region's eight provinces. This is the main statistical source used. This data source ensured that the price set for the properties matched the actual purchasing price as it is not based on evaluation, unlike the data from the Spanish Housing Ministry. It is also necessary to point out that the results presented should be taken with caution given that the data source is a single real estate agency and so the representativeness of the sample is limited. On the other hand, the scarce statistical information in this field and the difficulty in collecting data faithful to reality are well known.

The final number of records was obtained after eliminating those that, following the criterion of Brasington (2004), could be regarded as having atypical values both from the point of view of the dependent variable and the attributes analyzed. We also removed from the database those records that were not related to house purchasing as they detracted from the aim of this work. For example, we excluded transactions related to rental, purchasing of business premises, land and parking lots.

The preparation of the variables aiming at representing the effect of political ideology in local councils on housing prices was based on the results from the last three local elections (1995, 1999 and 2003) offered by the Andalusian Institute of Statistics (IEA)
. Dummy variables were created with this data; these took value 1 when the same political party obtained an absolute majority during three consecutive terms. A zero-value was assigned when the political group in the municipal government changed. In this way, the dummy variables represented the political groups in Andalusia which had been in power: Partido Socialista Obrero Español (center-left wing), Partido Popular (center-right wing), Izquierda Unida-Los Verdes (left wing), Partido Andalucista (nationalist), Coalitions (agreements between several parties to gain local power) and Independent (without a defined ideology). The variable for the Partido Andalucista was excluded because they did not stand for election in any of municipalities in the sample. 

On the other hand, four variables were incorporated into the model as controls to show the effect of other economic and demographic factors on housing price increases. We obtained municipal information in order to include the variables “business activity index”, “tourist index” and “economic level” from the Statistical Yearbook of Spain 2005
, prepared by the Caixa Study Service. In fact, these variables were not statistically or economically significant in our estimations. Regarding demographic pressure as a determinant for housing demand in recent years, the “yearly mean variation rate in the population between 1999 and 2005" was included in the model from the data provided by the Andalusian Institute of Statistics
.

4. The market-wide model  

Several factors have favored the increase in housing prices in recent years. In this work, in addition to some of the variables traditionally used in hedonic methodology, we have included others in the neighborhood attributes category. Table 2 shows the results for the hedonic regression of the full sample, which represents the housing market in Andalusia in 2005. The Table also includes the regression coefficients and their corresponding individual statistical significance test, as well as the implicit price of each attribute under consideration. This regression adds variables that show the effect of municipal political government on the housing prices in the sample.

- Table 2-

Regarding the econometric problems that can appear in these types of estimations, we have to point out that all the models show acceptable levels of multicollinearity since the scaling of the condition number, shown in the summary of statistics under each estimation, in no case surpasses 25
. Therefore, as Gujarati points out (1997), with a high adjusted R2 and individually significant regression coefficients, as demonstrated by the high values of the t-statistic, the existing moderate multicollinearity may not present a serious problem.

In addition, the presence of heteroscedasticity in the estimations was confirmed by applying the White test (1980). Under the assumption that the variable “living area of the house”, which is the one with greater dispersion, was the main cause
 of this problem, we used the Weighted Least Squares (WLS) technique as an estimation method to obtain the best linear, unbiased and robust estimators. After applying the appropriate techniques it was seen that the value of the power maximizing the log-likelihood function was 0.5.

Thus, the weighing factor used in all regressions was 
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 since the same maximizing result was obtained in all the estimations.

Regarding the results obtained with the hedonic estimation of the model as a whole, the explanatory power of this semilog regression is high since the adjusted determination coefficient has a value of 0.6834. In addition, the explanatory variables present the expected signs when the effects on the dependent variable were predictable and they are statistically significant. 

On the other hand, the estimation with WLS shows a strong positive relationship between the housing price and most of the structural variables, except for the ones that objectively reduce the value of the dwelling, such as getting old or not having much natural light. The significance the market gives to this variable in Andalusia is noteworthy, since scarcity of natural light reduces the value of the dwelling by more than 38%. Similarly, the existence of land surrounding the property greatly increases its value (by 20.35%) as well as the presence of solar panels as an alternative source of energy (by 18.27%).

Location attributes show the tendency of residents in Andalusia to purchase their dwellings in the capitals of the provinces and coastal municipalities, since these locations increase the value by 9.36% and 10.26%, respectively.

The estimations carried out for political attributes yield some significant results. First, it is noteworthy that there is no increase in house pricing even when the national political parties — PSOE, PP and IULV — have been in power for three consecutives legislatures compared to those municipalities where there has been a shift in power; in fact, the opposite is the case. Although there are different levels of impact, the first estimations show that housing prices are lower in these municipalities. Second, in municipalities governed by political coalitions or by “independent” parties, house pricing increases. The case of independent parties is highly significant from a quantitative point of view, since house pricing in these municipalities is 20.39% higher than in the sample average, compared to situations with political alternation in municipal government. Some factors, like the socioeconomic variables in each municipality (taken from the Statistical Yearbook of Spain 2005), may modified this outcome, but none were statistically significant in the model, as pointed out earlier.

Finally, although the impact of population growth (“AAGRp99-05”) is positive, it has relatively little importance since a 1% increase in this annual rate only leads to a 0.7% increase in housing prices.

With some reservations, as mentioned, the results confirm that the governing political parties in Andalusia can be classified into two categories: those whose policies, ceteris paribus, do not encourage an increase in housing prices in their municipality —political parties with a strong ideological component (PSOE, PP, IULV) — and political groups whose policies produce an additional cost to average housing prices, which in the case of “independent” parties can reach 53,013.46 €, suggesting that their interests do not coincide with the citizens' interests. Both categories have been compared to an alternating political situation in municipal governments, during the reference years.

5. Analysis of the first market segmentation

Up to now the market has been analyzed as a whole. Such an approach may affect the results obtained, since a segmented markets perspective
 might yield a set of substitute housing reasonably close to one another, but with little degree of substitutability with another housing group (Grigsby et al., 1987; Dale-Johnson, 1982). To take this into account, we included market segmentation based on location to differentiate between dwellings in coastal towns and those inland within Andalusia. The relevance of planning developments along the coast
 of Andalucia justifies our strategy of analyzing these submarkets separately.

Following the criterion established by Goodman and Thibodeau (2003), submarket specification has been solved by ad hoc analysis, but meeting the basic requirements indicated by Tu (2003)
. 

Table 3 shows the hedonic estimations for each submarket set.

- Table 3-

As in the model as a whole, and all other estimations in this work, the semilog functional form was chosen because, according to the value of the adjusted R2 statistic, this presented the best goodness-of-fit. In this case, both hedonic estimations, carried out by segmenting the market according to the coastal or inland location of the municipality, yield a high explanatory capacity of the housing price, and both adjusted R2 values are higher than 67%. On the other hand, the condition number values confirm a limited incidence of multicollinearity; the two additional conditions stated by Gujarati (1997) are also met. Finally, the estimation with WLS solves the problem of heteroscedasticity.

In each submarket there is a significant difference in average housing price (46,946.78 €). In addition, the different valuation each one confers on some structural variables is noteworthy (for example, direct access to parking, solar panels, garage, and plot of land surrounding the dwelling, among others). The different importance given by both markets to whether the dwelling is located in the capital of the province is also worth mentioning. Thus, the value of dwellings located in the coastal province capital is less affected by this location (7.81%), as when the properties are inland (19.48%).

On the other hand, the neighborhood variables with a political component show very different regression coefficients. First, there are no dwellings located in inland municipalities with an “independent” party in power. In addition, housing shows an increase of 10 percentage points in average price in the inland municipalities governed by coalitions compared to those governed by any other political party.

In coastal municipalities, the policies of political groups show positive impacts on housing price, except for the IULV which are not statistically significant, whereas the “independent” groups stand out due to the size of increase (20.68% or 58,841.15 €).

It is also interesting to point out that demographic pressure, represented by the variable AAGRp99-05, is not statistically significant in coastal municipalities, which could be due to the fact that the population data refers to citizens registered within the local council. However, some dwellings in the municipality may be used as a second residence and therefore these owners would not necessarily be registered as residents there. 

Table 4 shows the results of the test done to statistically confirm the existence of submarkets, after estimating the hedonic price functions. Expressions (2), (3) and (4) are applied. 

- Table 4-

The reduction obtained in the standard error when estimating the functions representing the two submarkets is small but significant according to the Dale-Johnson criterion (1982). On the other hand, the value of the Chow F-test suggests the existence of two differentiated submarkets, since the regression coefficients of the explanatory variables are not constant for both housing groups in these submarkets. It should be pointed out that is not possible to calculate the FTG statistic for the “Independent group” and “IULV” variables because they are not present in some of the submarkets.

Finally, the Tiao-Goldberger F-Test yields good results as most of the F-statistic values for each explanatory variable are statistically significant. This shows the difference between the individual values of the parameters estimated when they are considered jointly.

6. Analysis of hierarchically nested submarkets 

The structure of the housing market allows us to investigate the possible existence of hierarchically nested markets. Taking the classification of coastal and inland municipalities as the starting point, we propose a second criterion for the segmentation of the market. This decision is based on that fact that dwellings under the category of vertical buildings (e.g. flats, apartments, attics, etc.) are not perfectly substitutive or have little degree of substitutability with horizontal buildings (single family houses, detached, attached, semi-detached houses, etc)
. Furthermore, the attributes included in each type of residence and location may have an effect on the price of the dwelling, due to its specific characteristics. 

This procedure, which is used to analyze nested markets, is similar to the one used by Tu (1995) Adair et al. (1996) and Watkins (2001) when applying segmentation criteria. As in the present work, these authors first identified submarkets using a location criterion and subsequently established another segmentation using a structural attribute of the dwellings.

Figure 1 shows the market segmentation proposed using these two criteria where we can see the hierarchical structure of the four submarkets. Each subsample includes enough records to make the analysis possible.

- Figure 1-

The estimations of each submarket by WLS are shown in Table 5.

The values of the adjusted determination coefficient in all models are higher than 61% and, in the case of the horizontal buildings submarket in coastal municipalities, the explanatory power for variations in housing prices is 72.45%. On the other hand, the number of independent variables with economic and statistical significance is still high in each model.

Furthermore, the estimation technique used (i.e. WLS) and the moderate values of the condition number, allow minimizing the impact of heteroscedasticity and multicollinearity, respectively.

- Table 5-

The first outstanding fact is descriptive: the differences in the average housing price in the different submarkets can reach 125%. This fact can be observed when comparing vertical housing in inland municipalities (169,334.05 €), and horizontal housing in coastal municipalities (381,673.99 €). 

The values for the regression coefficients and for the implicit prices of the attributes in some cases show important differences for each submarket. However, Table 5 shows that the lack of good natural light in the dwelling continues to be the most decisive negative factor for pricing in all the submarkets. Nevertheless, the effect of the structural variables in each one is not uniform. 

On the other hand, the location of the dwelling in a province capital continues to be a well-valued factor, except for vertical housing in coastal municipalities. This can be due to the high demand for apartments in coastal municipalities where conditions for vacation, rest and leisure are better than in the province’s capitals.

Regarding the variables with a political component, it is important to point out that, as a whole, and for both types of structures, the holding of power by any political group in inland municipalities over several terms yields a reduction in the average housing prices compared to political alternation. Although this influence is positive, it becomes smaller when local government is in the hands of political coalitions. In the case of coastal municipalities, the estimations yield exactly the opposite result. All groups or political parties that governed consecutively in the last three terms in coastal municipalities had the effect of increasing housing prices. At best, this increase was 4.13% in the vertical submarket when local government was in the hands of PSOE. On the other hand, “independent” groups caused increases in the price of single-family dwellings of up to 23.92%. In the light of this evidence, it is reasonable to think that different political groups alternating power may exert a necessary control function over the salient corporations and not only in the coastal local councils. 

The statistical verification of the existence of these four submarkets was made using the same criteria as before. The results are shown in Table 6.

The reduction in the weighted standard error for the models of the hierarchically nested submarkets is 9.50% compared to the one obtained for the model as a whole, improving the results of segmentation by coastal and inland municipalities.

- Table 6-

In addition, the Chow F-test shows that the null hypothesis is rejected regarding the structural equality of the parameters for the four housing submarkets taken in pairs, with a statistical significance level of 1%. Finally, the values calculated for the Tiao-Goldberg F-statistic, show that there are individual differences for most variables in the estimated coefficients when taken jointly and that these differences are statistically significant. In this way, the existence of the four submarkets is statistically confirmed.

Conclusions

This paper analyzes the impact of the political ideology of local governments on housing prices in Andalusia. To detect this effect we have used a hedonic price function with as many dummy variables as different political groups governing these municipalities consecutively during the last three terms. These variables were included under the assumption of being viewed as neighborhood variables. Three phases were developed to confirm statistically the hedonic relationship. 

First, we estimated a model that included all the records from the sample. In this case, in addition to the relevance of structural and location variables in the model, the results for the variables with a political content show that the policies of national political parties (PSOE, PP and IULV), in the municipal government, encourage lower housing prices (compared to those municipalities where there has been a shift in politic power .On the other hand, the policies of coalitions or “independent” groups cause an increase in house pricing that can be as much as 20% above the mean housing price.

Second, we have also made a market segmentation analysis by splitting the sample into two segments: dwellings in coastal municipalities and inland municipalities. This segmentation was done using an ad hoc criterion, which is justified by large planning developments in the Andalusian coast in recent years. In this case, empirical evidence from estimating the hedonic function using WLS shows that in the coastal municipalities housing prices present an increase independently of the political party or group in power, whereas inland the opposite situation occurs. It is important to point out that no independent group has governed in a non-coastal municipality for three consecutive terms. This shows the limited incentive to create these types of political groups in the less well-developed tourist areas. 

Third, we analyze a second segmentation of the market based on hierarchically nested markets. To this end, we added a second criterion based on structural attributes. According to this criterion, we classified the sample according to two types of dwellings, vertical (flats) and horizontal housing (single-family houses), obtaining four nested submarkets. The results confirmed the conclusions drawn for the first segmentation, since for both types of dwellings the prices are lower in inland municipalities, whatever political party is in power. On the other hand, dwellings located in the coastal municipalities show a price increase, and the influence of “independent” groups' policies can yield an increase of almost 24% in the single-family house market, compared to alternation in municipal power.

On the other hand, all the segmentation market models proposed have been statistically verified by: the weighted standard error reduction test; the Chow test on the structural equality of the parameters for housing submarkets; and the Tiao-Goldberger test on individual difference in the coefficients estimated when taken together.

These results lead to the conclusion that either the political groups in coastal municipalities, and especially independent groups, finance most of their policies with taxes and rates from building and housing, or else there could be a scenario of political corruption where end-consumers have to pay the mark-up deriving from these types of practices. 

Therefore, citizens should strive to achieve political alternation in local councils to serve as a control method helping to guarantee political hygiene within municipal councils and the citizens' economic health. This principle should apply to any municipal council.
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Tables and Figures

Table 1. Variables, their definition and statistics
	Variables
	Definition
	Mean
	Standard dev

	Continuous  variables 
	
	

	Lnpricea
	Final price of the dwelling, in Log
	12.23
	0.49

	Pricea
	Final price of the dwelling in €
	234,427.68
	153,652.91

	Agea
	Age of the dwelling
	17.01
	13.30

	Bathroomsa
	Number of bathrooms
	1.68
	0.80

	Roomsa
	Number of rooms, excluding bathrooms and kitchen 
	3.66
	1.30

	Living area of the housea
	Living area of the house in square meters
	103.30
	62.83

	AAGRp99-05b
	Average annual growth rate in population between 1999 and 2005
	2.58
	2.55

	Econleveld
	Municipal economic level in 2003
	9,346.71
	872.77

	MTId
	Municipal tourist index in 2003
	460.69
	593.59

	MBId
	Municipal business index in 2003 
	350.27
	413.61

	Dummy variables
	 
	 
	 

	DirectaccParkinga
	Direct access to private parking from the dwelling = 1; other = 0
	0.04
	0.19

	Solarpanela
	Solar panels installed= 1; other = 0
	0.02
	0.13

	Low natlighta
	Little natural light in the dwelling= 1; other = 0
	0.12
	0.33

	Builtinwarda
	Built-in wardrobes in bedrooms = 1; other = 0
	0.55
	0.50

	Lifta
	Lift in the building= 1; other = 0
	0.39
	0.49

	Legalrestrictions
	No legal restrictions for purchasing= 1;other = 0
	0.92
	0.28

	Caretakera
	Caretaker = 1; Other = 0
	0.04
	0.19

	Buildtypea
	Horizontal (single-family) = 1; vertical (Blocks of  flats)= 0
	0.31
	0.46

	Prvparkinga
	Private parking included in the price of the dwelling= 1; other = 0
	0.31
	0.46

	Balconya
	With a balcony = 1; other = 0
	0.57
	0.49

	Junkrooma
	Junk room adjacent to the dwelling = 1; other = 0
	0.23
	0.42

	Orientationa
	South, Southeast= 1; other=0
	0.26
	0.44

	Qualityfloora
	Wood and marble = 1; other= 0
	0.23
	0.42

	Landa
	Plot of land surrounding the dwelling = 1; other= 0
	0.14
	0.34

	Provcapa
	Dwelling in province capital = 1; other = 0
	0.38
	0.48

	Coastala
	Dwelling in coastal municipality= 1; other= 0
	0.54
	0.50

	PSOEc
	Dwelling in municipality governed by this party with a majority since 1995 = 1; other = 0 
	0.06
	0.24

	PPc
	Dwelling in municipality governed by this party with a majority since 1995 = 1; other = 0 
	0.08
	0.27

	IULVc
	Dwelling in municipality governed by this party with a majority since 1995 = 1; other = 0 
	0.01
	0.08

	INDEPc
	Dwelling in municipality governed by an independent group with a majority since 1995 = 1; other = 0 
	0.04
	0.19

	COALIc
	Dwelling in municipality governed by a coalition with a majority since 1995 = 1; other= 0 
	0.25
	0.43

	Source: a UNICASA Estate Agent. b Andalusian Institute of Statistics. c Andalusian Institute of Statistics and own. d Servicios de Estudios de la Caixa 


Table 2. Results of the hedonic regression of the unrestricted model

	Variables
	βi
	t-statistic
	 Implicit prices

	DirectaccParking
	0.1003
	9.4020
	*
	24,728.56 €

	Solarpanel
	0.1827
	10.1760
	*
	46,983.57 €

	Lownatlight
	-0.3806
	-59.7680
	*
	-74,213.89 €

	Age
	-0.0035
	-19.4030
	*
	-824.48 €

	Builtinward
	0.0711
	16.4460
	*
	17,284.71 €

	Lift
	0.0589
	11.4380
	*
	14,227.75 €

	Legalrestrictions
	0.0791
	10.9230
	*
	19,292.28 €

	Caretaker
	0.0837
	7.9800
	*
	20,453.92 €

	Bathrooms
	0.1135
	29.1770
	*
	26,616.45 €

	Buildtype
	0.0802
	11.7710
	*
	19,576.61 €

	Prvparking
	0.0754
	14.6330
	*
	18,366.37 €

	Rooms
	0.0308
	14.6400
	*
	7,226.23 €

	Balcony
	0.0433
	10.0200
	*
	10,385.44 €

	Junkroom
	0.0520
	9.9770
	*
	12,501.39 €

	Orientation
	0.0396
	8.0070
	*
	9,458.62 €

	Qualityfloor
	0.0703
	13.1280
	*
	17,084.43 €

	Living area of the house
	0.0026
	46.2210
	*
	614.43 €

	Land
	0.2035
	25.2050
	*
	52,893.63 €

	Provcap
	0.0936
	16.0970
	*
	23,001.63 €

	PSOE
	-0.0821
	-9.2620
	*
	-18,483.67 €

	PP
	-0.0164
	-2.1710
	**
	-3,813.26 €

	INDEP
	0.2039
	18.3960
	*
	53,013.47 €

	COALI
	0.0339
	6.8220
	*
	8,086.25 €

	AAGRp99-05
	0.0072
	6.1400
	*
	1,690.46 €

	IULV
	-0.0562
	-2.0160
	**
	-12,815.89 €

	Coastal
	0.1026
	20.1080
	*
	25,338.82 €

	Constant
	11.3566
	923.9820
	*
	-

	Dependent variable
	
	
	
	Lnprice

	Mean dependent variable
	
	
	12.2297

	Mean housing price
	
	
	234,427.68 €

	Observations
	
	
	
	17,525

	R2-adjusted  
	
	
	
	0.6834

	Standard error
	
	
	
	0.0914

	Condition number
	
	
	
	21.9860


Statistically significant at: * 1% and ** 5% level of significance
Implicit prices of dummy variables calculated following to Halvorsen and Palmquist (1980)
Table 3. Regression results for two spatial submarkets 
	Variables
	Non-Coastal municipalities
	Coastal municipalities

	
	βi
	t-statistic
	Implicit prices
	βi
	t-statistic
	Implicit prices

	DirectaccParking
	0.1420
	6.4360
	*
	31,919.04 €
	0.0830
	7.1250
	*
	22,152.61 €

	Solarpanel
	0.2212
	7.3840
	*
	51,777.01 €
	0.1415
	6.5670
	*
	38,925.15 €

	Lownatlight
	-0.3948
	-47.9630
	*
	-68,222.17 €
	-0.3512
	-34.7420
	*
	-75,838.43 €

	Age
	-0.0049
	-17.8200
	*
	-1,034.22 €
	-0.0025
	-10.6900
	*
	-633.06 €

	Builtinward
	0.0830
	12.8070
	*
	18,092.95 €
	0.0595
	10.4550
	*
	15,699.88 €

	Lift
	0.0930
	11.1320
	*
	20,391.87 €
	0.0505
	7.9270
	*
	13,268.24 €

	Legalrestrictions
	0.0741
	7.3680
	*
	16,084.91 €
	0.0919
	9.0330
	*
	24,657.16 €

	Caretaker
	0.1193
	4.6580
	*
	26,505.71 €
	0.0888
	8.1010
	*
	23,775.87 €

	Bathrooms
	0.0957
	16.3570
	*
	20,025.40 €
	0.1117
	22.0700
	*
	28,614.64 €

	Buildtype
	0.0595
	6.2300
	*
	12,812.01 €
	0.1121
	11.7560
	*
	30,382.51 €

	Prvparking
	0.0510
	6.2400
	*
	10,952.08 €
	0.0938
	14.6060
	*
	25,174.21 €

	Rooms
	0.0407
	13.3510
	*
	8,502.99 €
	0.0271
	9.4800
	*
	6,948.02 €

	Balcony
	0.0249
	3.9320
	*
	5,276.94 €
	0.0573
	9.9460
	*
	15,090.13 €

	Junkroom
	0.0505
	6.7020
	*
	10,842.72 €
	0.0473
	6.7760
	*
	12,402.30 €

	Orientation
	0.0255
	2.3620
	**
	5,400.70 €
	0.0426
	8.0480
	*
	11,138.79 €

	Qualityfloor
	0.0380
	4.4600
	*
	8,094.13 €
	0.0855
	12.7900
	*
	22,868.33 €

	Living area of the house
	0.0022
	28.1860
	*
	464.51 €
	0.0031
	39.2670
	*
	797.98 €

	Land
	0.2270
	21.2130
	*
	53,303.41 €
	0.1455
	11.9500
	*
	40,119.73 €

	Provcap
	0.1948
	19.3890
	*
	44,984.90 €
	0.0781
	7.8540
	*
	20,813.59 €

	PSOE
	-0.1581
	-13.5750
	*
	-30,577.44 €
	0.0310
	2.2190
	**
	8,054.98 €

	PP
	-0.1858
	-13.8340
	*
	-35,462.65 €
	0.0576
	5.9370
	*
	15,194.55 €

	INDEP
	-
	-
	
	-
	0.2068
	17.9050
	*
	58,841.15 €

	COALI
	-0.0575
	-6.6290
	*
	-11,681.28 €
	0.0506
	5.9770
	*
	13,285.21 €

	AAGRp99-05
	0.0262
	12.6710
	*
	5,478.34 €
	-
	-
	
	-

	IULV
	-0.1576
	-5.2930
	*
	-30,490.99 €
	-
	-
	
	-

	Constant
	11.4088
	658.0680
	*
	-
	11.4052
	637.8120
	*
	-

	Dependent variable
	
	
	lnprice
	
	
	
	lnprice

	Mean dependent variable
	
	12.1169
	
	
	
	12.3264

	Mean housing price
	
	
	209,144.73 €
	
	
	
	256,091.51 €

	Observations
	
	
	8,087
	
	
	
	9,438

	R2-adjusted  
	
	
	
	0.6772
	
	
	
	0.6847

	Standard error
	
	
	
	0.0882
	
	
	
	0.0814

	Condition number
	
	
	24.1960
	
	
	
	19.2320


Statistically significant at: * 1% and ** 5% level of significance
Implicit prices of dummy variables calculated following to Halvorsen and Palmquist (1980)
Table 4.Test on the existence of submarkets under the criterion for location

	1.- Test on the reduction of the weighted standard error

	
	
	Standard error
	% of reduction
	

	Complete model
	0,0913
	
	

	Coastal and non-coastal municipalities
	0,0844
	7,64
	

	

	2.- Chow F-Test on structural equality of the parameters for the two types of house

	Coastal municipalities vs. non-coastal
	31,9435*
	
	

	Statistically significant at * 1% level of significance
	
	

	

	3.- Tiao-GoldbergerTest on individual difference in the coefficients estimated

	Variables
	FTG
	
	
	

	DirectaccParking
	5,8707
	**
	

	Solarpanel
	4,7868
	**
	

	Lownatlight
	11,0283
	*
	

	Age
	47,5096
	*
	

	Builtinward
	7,4846
	*
	

	Lift
	16,7256
	*
	

	Legalrestrictions
	1,5516
	
	

	Caretaker
	1,2722
	
	

	Bathrooms
	4,3165
	**
	

	Buildtype
	15,2317
	*
	

	Prvparking
	17,2094
	*
	

	Rooms
	10,5270
	*
	

	Balcony
	14,3750
	*
	

	Junkroom
	0,1007
	
	

	Orientation
	2,1242
	
	

	Qualityfloor
	19,6753
	*
	

	Living area of the house
	64,0086
	*
	

	Land
	25,0028
	*
	

	Provcap
	68,1392
	*
	

	PSOE
	106,6403
	*
	

	PP
	221,3635
	*
	

	INDEP
	 -
	
	

	COALI
	79,7035
	*
	

	AAGRp99-05
	97,8295
	*
	

	IULV
	 -
	
	

	  Constant
	0,0209
	
	

	Statistically significant at * 1% and at ** 5% level of significance
	


Figure 1. Scheme of nested segmentation of the market analyzed



[image: image16]
The number of houses in every subsample in parentheses.

	Tabla 5. Regression results for hierarchically nested submarkets

	Variable
	Non-coastal municipality and vertical housing
	Non-coastal municipality and horizontal housing
	Coastal municipality and vertical housing
	Coastal municipality and horizontal housing

	
	βi
	t-statistic
	Implicit prices
	βi
	t-statistic
	Implicit prices
	βi
	t-statistic
	Implicit prices
	βi
	t-statistic
	Implicit prices

	DirectaccParking
	-
	-
	 
	-
	0.2144
	6.7340
	*
	64,546.66 €
	0.0716
	5.2560
	*
	16,012.80 €
	0.0922
	4.4380
	*
	36,880.81 €

	Solarpanel
	-
	-
	 
	-
	0.2404
	7.1910
	*
	73,340.68 €
	-
	-
	 
	-
	0.2234
	8.2640
	*
	95,556.61 €

	Lownatlight
	-0.3207
	-36.3500
	*
	-46,464.23 €
	-0.6251
	-34.1170
	*
	-125,443.13 €
	-0.2985
	-28.4250
	*
	-55,684.88 €
	-0.6317
	-23.1500
	*
	-178,736.33 €

	Age
	-0.0051
	-14.1050
	*
	-868.51 €
	-0.0034
	-8.1230
	*
	-917.86 €
	-0.0027
	-10.2850
	*
	-580.63 €
	-0.0013
	-2.7700
	*
	-488.16 €

	Builtinward
	0.0781
	10.8260
	*
	13,748.36 €
	0.0901
	7.4300
	*
	25,433.20 €
	0.0474
	7.8390
	*
	10,477.86 €
	0.0929
	6.8060
	*
	37,151.70 €

	Lift
	0.0985
	12.3390
	*
	17,537.11 €
	-
	-
	
	-
	0.0558
	8.9640
	*
	12,381.30 €
	-
	-
	
	-

	Legalrestrictions
	0.0731
	7.4930
	*
	12,847.80 €
	0.0830
	2.4510
	**
	23,358.86 €
	0.0927
	9.0570
	*
	20,968.07 €
	-
	-
	 
	-

	Caretaker
	0.0950
	4.1330
	*
	16,868.93 €
	-
	-
	
	-
	0.0946
	8.8730
	*
	21,415.21 €
	-
	-
	 
	-

	Bathrooms
	0.0985
	11.7100
	*
	16,676.19 €
	0.0903
	11.1370
	*
	24,358.31 €
	0.0869
	12.9840
	*
	18,740.13 €
	0.1066
	13.3700
	*
	40,671.94 €

	Prvparking
	0.0312
	3.2260
	*
	5,362.49 €
	0.0732
	5.3970
	*
	20,506.12 €
	0.0890
	12.4490
	*
	20,093.54 €
	0.1008
	7.5240
	*
	40,493.37 €

	Rooms
	0.0501
	11.4660
	*
	8,481.10 €
	0.0250
	5.9670
	*
	6,740.26 €
	0.0144
	4.0900
	*
	3,102.07 €
	0.0267
	5.3880
	*
	10,204.05 €

	Balcony
	0.0243
	3.3930
	*
	4,164.18 €
	-
	-
	
	-
	0.0609
	9.7820
	*
	13,555.62 €
	0.0266
	2.0590
	**
	10,282.88 €

	Junkroom
	0.0389
	4.4000
	*
	6,723.05 €
	0.0513
	4.0580
	*
	14,200.16 €
	0.0472
	5.9400
	*
	10,432.39 €
	0.0298
	2.2280
	**
	11,544.27 €

	Orientation
	0.0211
	1.7510
	***
	3,611.26 €
	0.0465
	2.3690
	**
	12,850.02 €
	0.0383
	6.7700
	*
	8,428.39 €
	0.0724
	5.9570
	*
	28,639.64 €

	Qualityfloor
	0.0623
	6.6990
	*
	10,884.52 €
	-
	-
	
	-
	0.0995
	13.8970
	*
	22,561.66 €
	-
	-
	
	-

	Living area of the house
	0.0036
	23.0860
	*
	605.20 €
	0.0019
	20.6520
	*
	515.47 €
	0.0048
	34.4080
	*
	1,043.01 €
	0.0023
	23.6930
	*
	886.63 €

	Land
	-
	-
	
	-
	0.2056
	17.6120
	*
	61,609.32 €
	-
	-
	 
	-
	0.1301
	10.1420
	*
	53,025.87 €

	Provcap
	0.2260
	18.8380
	*
	42,933.47 €
	0.1371
	7.3800
	*
	39,655.11 €
	0.0599
	5.3190
	*
	13,327.33 €
	0.1526
	7.7550
	*
	62,927.70 €

	PSOE
	-0.1511
	-10.4940
	*
	-23,743.91 €
	-0.1581
	-8.5360
	*
	-39,458.50 €
	0.0413
	2.5230
	**
	9,102.88 €
	-
	-
	
	-

	PP
	-0.1530
	-9.9820
	*
	-24,020.85 €
	-0.2244
	-9.1090
	*
	-54,241.55 €
	0.0592
	5.9460
	*
	13,165.41 €
	0.0687
	2.2520
	**
	27,138.59 €

	INDEP
	-
	-
	
	-
	-
	-
	
	-
	0.1894
	15.4500
	*
	45,001.29 €
	0.2392
	8.0070
	*
	103,139.28 €

	COALI
	-0.0469
	-4.8580
	*
	-7,751.30 €
	-0.0513
	-2.9960
	*
	-13,505.47 €
	0.0591
	6.0170
	*
	13,132.45 €
	-
	-
	
	-

	AAGRp99-05
	0.0308
	9.4270
	*
	5,223.62 €
	0.0219
	7.8230
	*
	5,920.09 €
	-
	-
	 
	-
	0.0271
	8.2940
	*
	10,346.04 €

	IULV
	-0.2216
	-5.7370
	*
	-33,657.28 €
	-
	-
	
	-
	-
	-
	
	-
	-
	-
	
	-

	Constant
	11.2284
	496.8170
	*
	-
	11.6079
	294.9640
	*
	-
	11.3751
	562.4640
	*
	-
	11.6291
	265.6550
	*
	-

	Dependent variable 
	 
	 
	lnprice
	 
	 
	 
	lnprice
	 
	 
	 
	lnprice
	 
	 
	 
	lnprice

	Mean dependent variable
	
	11.9582
	
	
	
	12.3589
	
	
	
	12.209
	
	
	
	12.6921

	  Mean housing price
	
	169,334.05 €
	
	
	
	269,880.27 €
	
	
	
	215,765.89 €
	
	
	
	381,673.99 €

	Observations
	
	
	4885
	
	
	
	3202
	
	
	
	7144
	
	
	
	2294

	R2-adjusted  
	
	
	
	0.6515
	
	
	
	0.6535
	
	
	
	0.6104
	
	
	
	0.7245

	 Standard error
	
	
	
	0.0838
	
	
	
	0.0930
	
	
	
	0.0730
	
	
	
	0.0781

	 Condition number
	 
	 
	22.7602
	 
	 
	 
	24.4750
	 
	 
	 
	23.2658
	 
	 
	 
	24.2140

	Statistically significant at: * 1% , ** 5% and ***10% level of significance
Implicit prices of dummy variables calculated following to Halvorsen and Palmquist (1980)
	
	
	
	
	
	
	
	
	
	


Table 6. Test on the existence of nested submarkets

	1.- Test on the reduction of the weighted standard error

	
	
	Standard error
	% of reduction
	

	Complete model
	0,0913
	
	

	Coastal and non-coastal municipalities
	0,0844
	7,64
	

	Location and type of house
	0,0827
	9,50
	

	

	2.- Chow F-test on structural equality of the parameters for housing submarkets

	Non-coastal municipality and vertical housing 

versus non-coastal municipality and horizontal housing
	54,7172*
	
	

	Non-coastal municipality and vertical housing 

versus coastal municipality and vertical housing
	96,8031*
	
	

	Non-coastal municipality and vertical housing 

versus coastal municipality and horizontal housing
	139,3285*
	
	

	Coastal municipality and vertical housing 

versus non-coastal municipality and horizontal housing
	377,3393*
	
	

	Coastal municipality and vertical housing 

versus coastal municipality and horizontal housing
	485,9988*
	
	

	Coastal municipality and horizontal housing 

versus coastal municipality and horizontal housing
	499,9673*
	
	

	Statistically significant at * 1% level of significance
	

	

	3.- Tiao-Goldberger Test on individual differences in the coefficients estimated

	Variables
	FTG
	
	

	DirectaccParking
	6,2502
	*
	

	Solarpanel
	8,0228
	*
	

	Lownatlight
	97,4799
	*
	

	Age
	11,6710
	*
	

	Builtinward
	4,4689
	*
	

	Lift
	4,6808
	*
	

	Legalrestrictions
	1,2959
	
	

	Caretaker
	1,2273
	
	

	Bathrooms
	0,8985
	
	

	Prvparking
	6,6288
	*
	

	Rooms
	9,5415
	*
	

	Balcony
	4,8402
	*
	

	Junkroom
	0,4564
	
	

	Orientation
	2,2272
	**
	

	Qualityfloor
	14,7310
	*
	

	Living area of the house
	78,1814
	*
	

	Land
	4,8228
	*
	

	Provcap
	22,5871
	*
	

	PSOE
	24,9960
	*
	

	PP
	53,1711
	*
	

	INDEP
	0,5129
	
	

	COALI
	15,3382
	*
	

	AAGRp99-05
	34,4214
	*
	

	IULV
	1,6621
	
	

	Constant
	29,0097
	*
	

	Statistically significant at * 1% and ** 10% level of significance
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�Under Spanish urban planning and development law, local councils can obtain land, rights, or facilities as payment for the increase in the value of land when the land use changes from rural to urban based on the decision of the local councils. These are called “cesiones de aprovechamiento” and “compensaciones urbanísticas”.


� This does not include the taxes on business activities paid by any taxpayer working on building or refurbishment in its widest sense.


� Following the same criterion as García Montalvo (2000). 


� The latter case is an aberrant version of what Alesina and Roubini (1990) called the partisan model of political cycles.


� See Drazen (2000) for a review of political cycles and an analysis of how changes in governments cause variations in the actual economy. 


� The practical difficulties of random sampling in the housing market has led a large number of authors — see Li and Brown (1980), Mills and Simenauer (1996), Benson et al. (1998), Clapp and Giaccotto (1998) Bowen et al. (2001), Ogwang and Wang (2003), Bengoechea (2003) — to use the data  provided by estate agencies. This decision involves giving up the capacity of the sample to be representative of the population but the gains are having data closer to the reality of housing market.


� This data is in the SIMA database of the IEA. 


See: � HYPERLINK "http://www.juntadeandalucia.es/institutodeestadistica/bd/sima_web/index.jsp" �http://www.juntadeandalucia.es/institutodeestadistica/bd/sima_web/index.jsp�


� The methodology used by the Caixa can be reviewed at: � HYPERLINK "http://www.lacaixa.comunicacions.com" �http://www.lacaixa.comunicacions.com�


� See: � HYPERLINK "http://www.juntadeandalucia.es/institutodeestadistica/" �http://www.juntadeandalucia.es/institutodeestadistica/�


� The variance inflation factors (VIF) were also estimated and their value was below 2.3 in all regressions. This confirms moderate multicollinearity. 


� All the variables that could be causing heteroscedasticity were analyzed, and we came to the conclusion that the use of the variable “living area of the house”, as a weighted value, gave better results in the WLS estimation.


� See Watkins (2001, p. 2238) where a classification is presented of the most relevant studies on housing submarkets according to the author.


� According to OSE (2006), 34% of the first kilometer of the Spanish coastline is completely built up.


� Tu (2003) points out that in practice three criteria have to be fulfilled to define urban housing submarkets, namely: simplicity (better a few submarkets rather than many); similarity (the attributes making up the group of dwellings should be as similar as possible); and territorial proximity (dwellings in contiguous areas are more likely to be part of a single submarket than more distant ones).


� Although there are innumerable ways to combine dwelling attributes leading to a vast number of types of dwellings, we chose this criterion following the idea of Maclennan (1992) on “product groups” in housing.
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