In “le Bourgeois Gentilhomme
” by Molière, Monsieur JOURDAIN states that he is already reciting prose for over forty years, without knowing anything about it.

More or less the same goes for the administration of the Belgian Cadastre, as, in some way, it approaches the evaluations through hedonic methods by making an analysis of the rental market, followed by the fixation of the cadastral incomes, as from the seventies, by means of a dichotomy between the rent noted and the other factors, such as, among others, localisation, date of the constructions and the living space.

Since the Act of 19 July 1979, the cadastral incomes are fixed by comparison with a pool of referential parcels. This group of referential parcels is structured, taking in consideration especially the segmentation of the property market of renting and consequently also the categorization of residential buildings, and the rented living space, which has been determined on the basis of a certain number of criteria. Certain adjustments can occur according to intrinsic characteristics such as the age and elements of comfort, or extrinsic characteristics such as the environmental situation.

In the continuity of this approach, which was carried out at the time of the last general valuation procedure with respect to the cadastral incomes
, the Cadastre has extended the initial categorization by describing other criteria which are more suitable for the evolution and diversity of the residential houses. This is why in 1983, a construction code was drawn up, including 14 terms

This Construction code – CC in abbreviated form – includes fourteen different terms, classified into three groups:

The first group includes the terms from 1 to 6 and is dedicated to the general characteristics of the building; the second group includes the terms from 7 to 10 and is dedicated to the facilities of the building; the third group includes the terms from 11 to 14 and is dedicated to the consistency of the building.

The first group includes the terms from 1 to 6. It is dedicated to the general characteristics of the building: index, type, floors, attic, year of end of construction, year of last physical change.

The first term is the index number of the building, which is a classification based on the use of the good, i.e. according to its characteristics of construction. For instance, 030 for a villa and 110 for a flat in a building with an elevator.

The second term relates to the type of construction, i.e.:

A
in case of a closed construction (between two gables)

B
in case of a semidetached construction (with one gable)

C
in case of a detached construction (freestanding)

The third term relates to the number of complete floors above the ground floor, with exception of, for instance, an entresol.

The fourth term relates to the fact whether the habitable attics being habitable or not.

The fifth term refers to year of end of construction.

The sixth term mentions, if need be, what happened the year of last physical change.

The second group includes the terms from 7 to 10 and is dedicated to facilities of the building: materials, garage, heating system, bathroom.

The seventh term informs us about the quality of the construction and is characterized by a letter:

M
when the construction seems to be of inferior quality for that type of building;

N
when the construction seems to be of normal quality for that type of building;

L
when the construction seems to be of luxurious quality for that type of building.

The eighth term includes the number of garages, parking places, and/or covered car parks.

The ninth term specifies whether a central heating system and/or an air conditioning system is present or not, irrespective of the source of energy which is used.

The tenth term relates to the number of bathrooms.

The third group includes the terms from 11 to 14. It is dedicated to the composition of the building: number of residences, number of living rooms, surface area and useful surface.

The eleventh term specifies the number of separate housing units identified in the considered building.

The twelfth term relates to the number of living rooms.

By living room is meant the rooms designed for a distinct use and intended for the fundamental needs in life (rest, meal, entertainment, study) or used for this purpose on condition that they are sufficiently spacious (at least 4m2 of surface).

The thirteenth term relates to the surface area.

The fourteenth term deals with the useful surface.

More specifically, it deals with a surface evaluated on the basis of judgemental criteria or estimated in a rental point of view.

In 1992, a director of the Cadastre, Mr G. BOURNONVILLE
, aware of the imperfections of the results obtained at the time of the official valuation procedure of 1975, proposed another evaluation procedure on the basis of the new construction code improved with a CC+ code. Moreover, convinced of the interdependence of the rental and purchase market, he was interested in the sale price, as it is easier to collect these data. At that moment already, he considered the hedonic approach in explaining a building’s value through the presence or the absence of particular characteristics in comparison with the sample.

The “Gerard de Bournonville model” is based on two premises, written down in the philosophy of the cadastral evaluation since the 1975 valuation, i.e.:

· the monetary value of a building cannot diminish when the living space increases.

· the deviation between the monetary value of the building, which has been calculated, and the corresponding actual prices are, as a rule, distributed around a zero average.

The statistic tools used were as follows:

· a chi-square test (Pearson’s chi-square test) emphasizing the possibility that the experimental distribution of the frequencies found are not matching the normal Gauss law. The sampled population is divided into 21 classes of percents of deviation between the price and the monetary value. The size of each class is being calculated and compared with its theoretical value, with a view to calculating the chi-square. In the customary manner, the extreme classes are brought together so as to obtain a sufficient number. This results in a chi-square having 12 degrees of freedom as far as the other 15 classes are concerned.

· A test comparing the average of the sample and the average of the population. In this test the reduced deviation of the average of the samples is being calculated, i.e. the deviation between both averages, expressed in standard deviations. Indeed, it is useful to adjust the corrective figures with respect to the samples of which the averages are high by deviating from the general average firstly, and to make a larger adjustment as far as these corrective figures are concerned than is the case for corrective figures the deviation of which can be explained through coincidence secondly.

The academic world has subsequently passed its criticisms on this subject insofar as the hierarchical organization of the classifications may – from certain angles – have been created in an empirical way.

Confident of the results obtained within the framework of a division test, he decided to improve on his CC+ code, so as to obtain a code containing 62 terms even more explaining the intrinsic characteristics of the buildings and actual situations occurring.

Within this context, the Administration established a building code, containing 62 terms allowing for distinguishing the characteristic components necessary for fixing the construction value, as well as the monetary or rent value of each building. This Building code contains 10 groups of information:

· The nature: house, warehouse, etc, thereby distinguishing its original purpose from its actual use;

· The constituent elements, such as: year of construction, number of floors, number of living rooms …;

· The building of the structure: type of façades, outside woodwork, framework …;

· The completion of the interior, such as: floor, walls, ceilings, the inside woodwork;

· The technical equipment, such as: quality of the electric installation, number of bathroom installations, presence of central heating, elevators …;

· The outside facilities, such as: swimming pool, tennis court, etc;

· The environment of the considered good, not passing a subjective judgement, but objective, for instance, by making a note of the presence of a stream without judging whether it is a nuisance or an advantage;

· The particularities which distinguish the good in question from other goods;

· The signature of the information taking: date, Expert;

· The surfaces are identified, measured, calculated according to their condition: habitable, non-habitable, floor, suitable for conversion, not suitable for conversion (attic), etc.

It is clear that it is impossible to use all this information globally when making automatic valuations of a maximum of real properties; indeed, the search for a sufficiently efficient and flexible model requires that only the characteristics necessary for the pursued aim be picked out, which are extracted from the Building code. At present, tests are being carried out at the level of the Belgian territory and regional districts.

Within the framework of the redistribution of the tasks between the different administrations of the FPS Finance, the Experts with the Cadastre, presently called “Surveys and Valuations”, are granted certain prerogatives of the Registry Administration, such as the control of the monetary values, formerly entrusted to the Acquisition Committees, for establishing these values and these entrusted to the VAT, through the control of the construction prices.

Following Professor Van Straelen’s
 proposal, the administration moved towards the multiregressions. The officials entrusted with the implementation of the method use SPSS 11.0. to show the predictions of the variables in the construction code of the INS code of the cadastral division and the number of days lapsed since the sale at the time of analysis.

Since 2003 the mobile accounts of the Registry are computerized, which allows for linking the information with respect to the operations to the data of the register of real properties. This connection of data bases results in a new cadastral program: Extraction Cadnet Loco (ECL).

All the data of buildings for which a real estate operation has been carried out (notably price and date of the act) are stored in a server for a period of three years and of which it is permitted to extract data related to the information of the cadastral parcel and in particular of its the CC code.

In ECL, the extracts with different filters allow you to refine the selections of the comparisons.

It is thanks to this module that the statistic analysis with multiple regression has started.

On the basis of this reflection, and starting from the fundamental principle that consumers derive their profit not especially from the goods themselves, but rather from the characteristics of the goods, it is essential to analyse the value of the goods within the market of which they are part, in this case the dwelling sector.

The immediate application of the fundamental principle of the hedonic approach allows for formalizing the relationship that needs to be established between the characteristics of a good and its price: if the consumers derive their profit from the good’s characteristics, it should be expected that these characteristics “account for” the price of this good from a statistic point of view.

The hedonic price theory postulates the existence of a numeral function which links, for each combination, the price which an individual has to pay in order to purchase this combination.

It is currently accepted that the characteristics which apply to the dwelling sector are subdivided into two large categories of explanatory variables: on the one hand, the structural variables with respect to the residence itself (number of rooms, surface, comfort …) and, on the other hand, the relative variables with respect to the localization. It is also currently accepted that the decisive elements with respect to the localization are classified into two categories: on the one hand, the transport facilities and accessibility, and on the other hand the quality of the neighbourhood. This is generally measured by a distance to the city centre or by an index taking also into account the distance to different secondary towns. 

By town facilities of the neighbourhood is understood the different factors which contribute to the life quality. These multiple factors include e.g. the social development of the areas, the accessibility to local public facilities, the quality of the physical environment or the closeness to parks.

According to Professor Halleux
, it would be interesting to show the correlation between the hedonic approach and the market concept, and consequently to take the supply and demand into account.

The hedonic approach is based on the statistical technique of the multiple regression, in linking the price of the goods to their different characteristics.

The first approach of the administration is to take into account the independent variables, in this case certain terms of the construction code, the operation date, expressed in number of days in relation to the reference date of the model, the INS code of the cadastral division of the municipality, the surface of open sites and the operation price as a dependent variable. In the first developments carried out by means of the software program SPSS 11.0, the “predictions” of which R2 are determined. (the determination coefficient  accounts for the part of the variance of the scatter of points, explained by the model; if R2 = 0.533, this means that 53.3% of the prices are “accounted for” through the independent variables taken into account). The R2 (R-two) explains x% of the variance of all the predictions. However, the adjusted R-two is preferred insofar as it is a corrected value of R (coefficient of correlation) in order to reduce the dodge related to the fact that each supposed prediction can explain a part of the scatter of point by accident. This dodge increases together with the number of predictions. Indeed, according to the mathematical properties of  the multiple regression, each additional variable contributes “what” to the explanation of the dependent variable. There comes a moment when the marginal profit of explanation related to the adding of a new variable no longer contributes to the explanation. The adjusted R-two, being a measure for the proportional reduction of errors, thus expresses the variance explained according to the number of variables included in the equation. When the number of items of the sample is very large, the adjusted R-two closely approaches the R-two.

By means of the same software program, the coefficients and the independent term of the equation of prediction is determined. This first approach contributes to the determination of a norm or intercept (the independent term in the equation) which can be found among the intermediate modal group, in this way excluding the extremes or outliers.

In practice, this model appears as a elaborated filter in the context of risk management. However, this model has its limitations as regards the accuracy of the data, in particular the terms of the construction code, especially the useful surface. This useful surface covers a large part of the multiple regression, and consequently it should be measured in a coherent uniform way.

In concrete terms, by means of an ECL extraction
, the expert chooses a sample group of buildings most similar to the building that needs to be evaluated, and with the most appropriate localization (same municipality, same street, same area…), the algebraic resolution of the selection in the model is the expression of resolutions of n equations and unknown p elements. It is through the matrix calculation that this resolution can be considered with, in particular, all the mathematical properties with respect to the matrix.

As the selection cancels the coefficients equal to the equations, the different values remain the surface of the area of the parcel and the date of the act, the resolution is a simple determinant of which it is found that the useful surface is predominant.

Our initial approach includes all the residential buildings in the model, with the exception of buildings with flats. Studies are being carried out in order to have a better approach to the variable localization and the reality of the segmentation of the different markets.

For instance, the localization could be in closer connection with the notion of labour market area or the everyday nature with regard to the accessibility by determining a global variable starting from socio-economic parameters as well as with regard to the quality of life and in this way creating other exogenous variables which would explain the ground-support values.

Finally, when integrating the economic laws of the price-making process, the creation of a larger mathematical model could be considered.














































� Le bourgeois Gentilhomme, act II, 4.


� According to the referential rental market of 1 January 1975, the adjusted cadastral incomes came into force on 1 January 1980, since 1 January 1991, the cadastral incomes are adjusted on the basis of the price index of the consumption.


� I would like to pay tribute to Gérard de BOURNONVILLE’s memory, surveyor-expert, deceased in 2005, whose work is at the root of the present developments carried out at the General Administration Patrimony Documentation.


� University Antwerp Management School – www.vams.be


� J.M. HALLEUX, Marchés Fonciers rt immobiliers, University of Liège, 2005


� Extraction Cadnet-Loco : database of the Patrimony Documentation





