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ABSTRACT

Assessing the price evolution of houses on the basis of average sales prices, as is
current practice in Belgium, might be misleading due to changing characteristics of
the houses sold in the periods observed. A hedonic index which takes into account
changes in characteristics is more appropriate. We use the budget surveys of the
Belgian Statistical Institute to illustrate how this applies for Belgium. The estimated
hedonic price index for house sales on the secondary market is practically every-
where below the index based on average sales values. This demonstrates the need
to collect more extensive data on the characteristics of the dwellings sold in Belgium.
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I. INTRODUCTION

In recent years the topic of housing undoubtedly has pushed itself to
the forefront of the public debate in many Western countries. During
the last months, The Economist had articles in which housing and
housing markets figured prominently in at least 6 issues. The soaring
house prices, or at least the perception thereof, might not be alien to
this increased interest. Belgium is no exception in this respect. With
clock-like regularity newspapers and economic magazines report about
the price increases. And policy makers devote increasing attention to
the perceived problem of unaffordability of house acquisition.

There is abundance of reasons to motivate this increased interest in
the “price” of houses. Indeed, whereas equity holdings, such as stocks
and bonds, are mainly concentrated in the upper regions of the wealth
distribution, housing is the major asset in most households’ portfo-
lios, certainly in countries with high rates of homeownership. In Bel-
gium e.g., the share of owner-occupied housing has risen from 59%
of all households in 1980 to 71% in 2002 (OECD (2004)).1 As such,
house price changes not only affect the possibility for younger gener-
ations to choose this desired portfolio composition, it can also have
potentially large effects on the wealth of owners. Not surprisingly
therefore, one of the major items discussed in recent years concerns
the question whether at least part of the rapid increase in house prices
over the last few years is speculative in nature comparable to the
stockmarket bubble that burst in 2000. Although opinions about
whether there is a speculative bubble in the housing market diverge
quite widely, what is above all doubt is the need for a reliable house
price index to properly start investigating the issue. Stronger even,
McCarthy and Peach (2004) show that the expected magnitude of
macroeconomic effects following a flattening or decline in house
prices, crucially hinges on the price concept used for evaluating house
price evolution. Also behavioural models of the housing market, try-
ing to explain the purchase of a house, or the length of the spell of
staying in a given dwelling (such as, among many others, Capéau et
al. (2003); Kan (2000); Haurin and Chung (1998); Goodman (1995);
and Kendig (1984)), cannot do without a proper house price index.
Finally, the construction of a welfare measure related to housing needs
an estimate of real housing consumption. Starting from nominal house
values, the first requirement to make comparisons over time is evi-
dently to divide the nominal values by an appropriate price index.
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Yet, a price index for houses is less straightforwardly constructed
than in many other cases. Indeed, dwellings are outstanding examples
of non homogeneous commodities. They differ considerably in struc-
tural characteristics such as the presence of amenities, surface and
location. Although this is not a problem as such – price indices pre-
cisely aim at aggregating prices of non homogeneous commodities –
it becomes a problem when the composition of the sample on which
the price index is based does change over time as far as these struc-
tural characteristics are concerned. Therefore, assessing the price evo-
lution on the average or median sales values of houses sold in a given
period, is not the scientifically sound way to measure price changes
over time. That the difference is relevant is shown by McCarthy and
Peach (2004). Over the period 1977-2003 they report the percentage
increase of the “median price of new homes sold” in the US to be
311, whereas the “constant quality new home price” increases by only
199 percent (p. 3). One third of the price increase is removed if qual-
ity is kept constant. They conclude:

[...] a perceived increase in home prices may reflect only the demand for
more housing services that can be obtained through better quality homes
with more amenities, even as the price of a standardized unit of housing
services may stay the same”. (p. 4).

Also in Belgium statements in the public domain (real estate agen-
cies, press, but also government officials) about the house price evo-
lution seem to be based on the evolution of average sales prices
through time. The most often used and cited index in Belgium is the
Stadim index, and it essentially comes down to an average (or quan-
tile value, like the third quartile) of the sales values in a given year
without correction for the changing structural characteristics of the
dwellings sold that year.2 Yet, the methodology to implement more
accurately the theoretically sound concept of a price change, by keep-
ing quality constant, is available in the form of hedonic price indices.
The estimation of a hedonic regression for the sales value of houses
sold in different periods, enables to isolate the effect of changing char-
acteristics on the sales value. This allows one to estimate the evolu-
tion of prices over time under the ceteris paribus clause that charac-
teristics (and hence quality) are kept unchanged, exactly as is required
to construct a genuine price index.

In other countries such as the US, the use of hedonic indices is more
widespread (e.g. McCarthy and Peach (2004); Wallace (1996); Meese
and Wallace (1991); Mills and Simenauer (1996)). Also in the UK an
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often cited index, the Halifax index, is based on hedonic regression
analysis.3 And recently, academics and notaries have put efforts
together in France to construct hedonic price indices for several French
communities and districts (Laferrère (2003)). The notaries record all
sales in a given period together with the characteristics of the dwellings
sold. The methodology of estimation of the hedonic regression and
the regression itself is done by the French statistical agency INSEE.

In this paper we apply the methodology of hedonic regression to
illustrate the possible divergence between the price evolution based on
average sales values and one based on a hedonic index for Belgium. We
use the sales values of houses and their characteristics from the last
four available budget surveys of the Belgian Statistical Institute. Unfor-
tunately, these data do not allow us to pronounce clearly upon the ques-
tion how much of the reported price increases by e.g. Stadim, are due
to quality changes. The information in the budget surveys is too lim-
ited, and, contrary to many other countries, there exists no publicly avail-
able database in Belgium in which both sales values and detailed char-
acteristics of sold houses are recorded. Our empirical work is therefore
at best illustrative of the possibilities of the methodology, and a plea in
favour of the recognition of the need for more accurate and reliable
data for the construction of a genuine house price index in Belgium.

The remainder of the paper is organised as follows. In section II we
describe the technique of hedonic regression. Section III describes the
data we have at our disposal, and in section IV we show and discuss
the results. Section V concludes.

II. HEDONIC REGRESSION

The fact that price pt in time period t is the factor by which we
multiply the quantity qt to obtain the value vt of this quantity at time

t∞∞(vt∞∞=∞∞pt∞∞.∞∞qt), makes clear that price is to be interpreted as

the value of one unit of the commodity under consideration. Therefore,
a price index based on sales values vt, only traces the evolution of the
price pt through time if qt is kept constant. Certainly for markets in
which the traded commodities are very heterogeneous as far as qual-
ity is concerned, the evolution of uncorrected sales values is more of
a non-starter if the aim is to analyze price evolutions. The housing
market is a prominent example. A newly built house with multiple
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bedrooms, two garages, and a garden obviously contains more units
of housing than a small outdated flat which lacks modern and com-
fortable amenities. Not surprisingly therefore, in most cases the value
of this large comfortable house will be higher than the small outdated
flat: vt is higher, not because pt is higher, but because the house con-
tains more units of housing qt.

To be freed from the interference of the multiplication of price and
quantity, one possibility of course, would be to study the evolution of
sales values for homogeneous categories of dwellings. Unfortunately,
from a practical point of view, this greatly reduces the scope of the
possibility of empirical work whatsoever. Simply because each
dwelling is a unique commodity, with its own unique characteristics
such as location, age, amenities, surface etc.4

A more promising route therefore is to try to model the sales value
of a commodity sold at time t as a function of its characteristics at time
t, picking up the change in quantity, and the time period at which it is
sold (Malpezzi (2003)). Formally, we disentangle the change in prices
and quantities, by writing:

ln v(t) = ln p(t) + ln q(t), for t = 0...T (1)

where we will empirically specify the quantity term in function of
characteristics of the dwelling, and the price term in function of the
period when a dwelling was sold.

Denoting the vector of structural characteristics of a dwelling i from
a sample of dwellings sold in period t of T periods as Si(t), the vector
of neighbourhood characteristics as Ni(t), and the vector of geo-
graphical characteristics as Gi(t), we choose a linear specification for
the second term in (1):

ln qi(t)∞∞=∞∞α∞∞+∞∞β′ Si(t)∞∞+∞∞γ′ Ni(t)∞∞+∞∞λ′ Gi(t)∞∞+∞∞εi, (2)

to estimate the coefficients β, γ and λ. The disturbance term is denoted
by εi. We first rewrite the price term in (1) by using the identity:

(3)

in which δtτ denotes the Kronecker delta, i.e. δtτ = 1 if τ = t and δtτ∞∞=∞∞0
if τ∞∞≠∞∞t. In an empirical analogue of (1) this Kronecker delta appears

ln ( ) ln ( )p t p
T
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as a dummy variable which takes the value 1 for the year in which the
dwelling has been sold, and 0 otherwise. This gives us:

ln vi(t)∞∞=∞∞α∞∞+∞∞π′∞∞Ti∞∞+∞∞β ′Si(t)∞∞+∞∞γ∞∞′Ni(t)∞∞+∞∞λ∞∞′Gi(t)∞∞+∞∞εi, (4)

where the vector Ti which has length equal to the number of periods
considered, consists of these dummies for dwelling i (they are all zero,
except in the period t∞∞=∞∞τ in which dwelling i has been sold, where it
takes the value of one). Comparing the second term in (4) with (3),
shows that estimates of the coefficients on the period dummy vari-
ables, , provide us with an estimate for ln p(τ). Transforming this
logarithm of the price in period τ in a price level by means of expo-
nentiation, and normalizing p(0)∞∞=∞∞1 for the reference period 0, we
obtain the estimate for the price index for period τ, say as5:

(5)

III. THE DATA

We use data from four Belgian household budget surveys (1997-1998,
1999, 2000 and 2001) of the Belgian Statistical Institute to estimate
the price index in (5) for Belgium. There is no doubt that better data
might be conceived for this purpose. The major limitation lies in
the fact that we do not dispose of a description of the characteristics
of the dwelling at the moment at which it has been sold, i.e. at
the moment for which the sales value is observed. The only charac-
teristics of the dwelling recorded in the survey are the ones at the
moment of the survey. Yet, to the best of our knowledge no better
information is currently publicly available in Belgium, and at least
a considerable amount of potentially useful information on owner-
occupied housing is available in these budget surveys.6

In Table 1 we give an overview of the kind of information that can
readily be found in the respective surveys together with some sum-
mary statistics. The first two columns refer to the full sample of
8264 owner-occupiers. For the hedonic regression we discard house-
holds that had their house newly built and confine the analysis to
households that have bought on the secondary market. The informa-
tion for this subsample of 4833 households can be found in the last
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two columns of Table 1. We first describe the characteristics for the
full sample.

The majority of households live in a house (88%) rather than an
apartment (12%), with detached and semi-detached dwellings making up
the larger part. The average number of bedrooms is 2.9, and the average
floor surface amounts to 118 m2. The latter figure is an approximation
obtained by adding the surfaces of the different rooms the dwelling con-
sists of. Note that lot size, a variable which is widely used in hedonic
price regressions, is not registered in the budget survey. Of all owner-
occupiers in the sample, 90% dispose of a garden, and 70% of a garage.
In the full sample we have more than half of the households living in
Flanders, but in the subsample used in the regressions this percentage
reduces to 43%. The precise year of construction is not recorded in the
budget survey, but approximated by intervals. A bit less than one third
of the dwellings dates from before 1946. We used these intervals to iden-
tify whether the house was acquired on the primary or the secondary
market. When the year of purchase is inside the interval of construction
we classified the house as newly built. Obviously, in the subsample of
the secondary market, older dwellings make up a larger fraction of the
sample (those constructed before 1946 now make up more than half of
the sample). We also used these intervals of years of construction to
approximate the age of the dwelling, by subtracting the mean year of
each of these intervals from the year of purchase. The average age of a
dwelling at the moment of purchase, was 27.2 years in the full sample,
and 47 in the subsample used in the regressions. As far as the amenities
are concerned, nearly all houses have running water. The heating tech-
nology is mainly central heating (more than 75%) on either oil or gas.

With amenities and heating possibilities, we touch upon an impor-
tant limitation of the information in the budget survey to estimate the
price index. The reason is that all characteristics of the dwelling,
except of course the price at which it was acquired, are recorded at the
moment of the survey. In case some amenities were not present at the
moment of purchase (e.g. one has bought a house without central heat-
ing but had it installed later), or, more generally, that the characteris-
tics have changed since the moment of purchase, they are of course
not the appropriate variables to take up in a regression which explains
the sales value at the moment of purchase. Therefore we have made a
selection of characteristics for which the assumption of no change
since the moment of purchase, was not too unreasonable. We have
indicated them in italic in Table 1. For example, we assume that the
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TABLE 1
Characteristics and summary statistics

variable Full sample (8264 obs) Sec. market (4833 obs)
mean st.dev. mean st.dev.

purchase price (¤) 67772.42 66554.88 59912.27 51117.33
year of purchase 1983.56 11.92 1986.63 10.40
detached dwelling (%) 39.6 48.9 25.3 43.5
semi-detached dwelling (%) 22.3 41.6 24.0 42.7
enclosed dwelling (%) 25.9 43.8 36.7 48.2
appartmentbuilding 2 units (%) 0.9 9.7 1.2 10.7
appartmentbuilding 3-4 units (%) 1.7 12.9 2.5 15.5
appartmentbuilding 5-9 units (%) 2.6 15.8 2.9 16.8
appartmentbuilding >=10 units (%) 6.6 24.7 6.8 25.2
other type of dwelling (%) 0.5 7.2 0.7 8.2
number of kitchens (total) 0.98 0.20 0.99 0.21

zero (%) 2.8 n/a 3.0 n/a
one (%) 96.0 n/a 95.5 n/a
more than one (%) 1.2 n/a 1.5 n/a

number of living rooms (total) 0.92 0.33 0.88 0.37
zero (%) 9.6 n/a 12.9 n/a
one (%) 89.3 n/a 85.9 n/a
more than one (%) 1.1 n/a 1.2 n/a

number of dining rooms (total) 0.22 0.43 0.28 0.46
zero (%) 78.2 n/a 72.2 n/a
one (%) 21.5 n/a 27.4 n/a
more than one (%) 0.3 n/a 0.4 n/a

number of sitting rooms (total) 0.19 0.41 0.24 0.44
zero (%) 81.5 n/a 76.4 n/a
one (%) 18.0 n/a 23.1 n/a

more than one (%) 0.5 n/a 0.5 n/a
number of bedrooms (total) 2.90 1.04 2.82 1.10

zero (%) 0.7 n/a 0.7 n/a
one (%) 6.8 n/a 8.4 n/a
two (%) 24.9 n/a 29.5 n/a
three (%) 44.4 n/a 38.8 n/a
more than three (%) 23.2 n/a 22.6 n/a

number of bathrooms (total) 1.10 0.38 1.09 0.39
zero (%) 1.7 n/a 2.5 n/a
one (%) 87.6 n/a 87.2 n/a
more than one (%) 10.7 n/a 10.3 n/a

number of toilets (total) 1.13 0.66 1.03 0.69
zero (%) 13.4 n/a 19.8 n/a
one (%) 62.6 n/a 60.3 n/a
more than one (%) 24.0 n/a 19.9 n/a

floor area (square meters)1 118.04 57.86 116.48 57.46
age dwelling at purchase (years)2 27.23 28.80 46.55 22.77
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variable Full sample (8264 obs) Sec. market (4833 obs)
mean st.dev. mean st.dev.

garden (%) 89.6 30.5 86.9 33.8
brussels region (%) 12.3 32.9 16.7 37.3
walloon region (%) 36.0 48.0 40.5 49.1
flanders region (%) 51.7 50.0 42.7 49.5
garage (%) 70.0 45.8 55.8 49.7
year of construction before 1946 (%) 31.4 46.4 53.6 49.9
year of construction 1946-1960 (%) 12.1 32.6 16.5 37.1
year of construction 1961-1970 (%) 14.9 35.6 13.1 33.7
year of construction 1971-1980 (%) 15.4 36.1 9.4 29.2
year of construction 1981-1990 (%) 10.9 31.2 3.2 17.6
year of construction after 1991 (%) 11.5 31.9 0.4 6.4
year of construction unknown (%) 3.8 17.4 3.9 16.4
running water (%) 98.8 10.9 98.9 10.3
running hot water (%) 96.6 18.2 95.2 21.4
vegetable garden (%) 22.0 41.4 19.7 39.7
work shop (%) 38.3 48.6 40.7 49.1
elevator in building (%) 8.3 27.7 8.9 28.5
balcony (%) 17.0 37.6 18.4 38.7
central heating oil (%) 39.2 48.8 34.2 47.5
central heating city gas (%) 32.3 46.8 33.3 47.2
central heating gastank (%) 1.0 10.0 1.0 9.9
centr. heat. oil shared 
with other units (%) 3.4 18.1 4.4 20.4

centr. heat. gas shared
with other units (%) 2.2 14.6 2.4 15.4

centr. heat. gastank shared 
with other units (%) 0.1 2.7 0.1 3.2

electrical heating accumulation (%) 5.5 22.7 3.1 17.4
electrical heating radiators (%) 1.2 10.9 0.7 8.6
heating coal (%) 1.4 11.9 2.1 14.2
heating wood (%) 1.0 10.0 1.3 11.3
heating gas convectors (%) 7.2 25.9 10.7 30.9
heating gas radiators (%) 0.5 7.0 0.6 8.0
heating oil (%) 2.6 15.8 3.6 18.7
heating others (%) 2.5 12.7 2.3 13.2
garbage collection: container
with chip (%) 3.1 17.4 2.8 16.5

garbage collection: yearly tax (%) 68.3 46.5 68.5 46.5
garbage collection: bags 

(mandatory) (%) 24.0 42.7 24.7 43.1
garbage collection: other system (%) 4.6 19.5 4.0 18.0

1 floor area is calculated as the sum of the different room surfaces
2 age of the building is an approximation based on the mean year of each construction
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number of rooms and their floor surface, recorded at the moment of
the survey, is still the same as it was at the time of purchase. This
assumption definitely introduces error in the estimation, makes a com-
parison with the Stadim index illustrative at best, and seriously ham-
pers a policy relevant interpretation of the index we will obtain. Yet,
until detailed quality and price information about the housing market
will be collected and become available, this is the only way to con-
struct at least some sound price index for Belgian dwellings, and it
does not prevent us from investigating on the same set of data the
amount of bias by using average sales values.

IV. RESULTS

A. Average sales prices in the budget survey

Figure 1 displays the sales prices of houses in the budget survey bought
on the secondary market before correction for quality changes of the
sample (the black line), and compares it with the Consumer Price Index
and the often cited Belgian price index for houses of Stadim.7
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FIGURE 1
Average sales prices in the budget surveys, versus Stadim index and CPI
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House values on the secondary market have risen much faster than
the general level of prices as measured by the CPI. The average sales
values recorded in the budget survey do rise less sharply than
the Stadim index. One of the reasons for this might be that the data
in the budget survey suffer from ‘recollection bias’, i.e. people that
purchased their house a long time ago might not remember the exact
price (or even approximately) at the time of the survey. But in general
the pattern is the same: a sudden and sharp increase from 1974 to
1979, followed by a pronounced slump in the first half of the eight-
ies. From then on, the house prices clearly depart from the CPI, for
which the rate of increase slows down. In Figure 2, we zoom in on
these rates of change. We confine the picture to the data since 1975,
because of the low numbers of sales recorded in the budget survey
for the earlier years (see Table A1 in the Appendix).

Figure 2 confirms that the rate of change of average purchase val-
ues of houses, as recorded in the budget survey, mimics quite well
the pattern displayed by the Stadim index. There was a sharp fall in
the rate of increase at the end of the seventies, and even a drop in
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FIGURE 2
Yearly percentage change in the average sales prices in the budget surveys, 

versus Stadim index and CPI
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the prices during the first half of the eighties. Since 1985, house val-
ues started to rise again, and since 1986 they rise continuously faster
than the general level of prices. The question is which part of this
change reflects a change in the characteristics of the sample of
houses sold on the secondary market each year and which part con-
stitutes a pure price change. To deduce this, we turn to the hedonic
regression.

B. A hedonic regression for the secondary market in Belgium

In Table 2 the regression results for specification (4) are shown.
We also included a bunch of district dummies, but for obvious space
limitations, we do not show the results here.8 The same applies to the
year dummies in (4).9

The most common amenities, such as a dining room, a sitting room
and a living room, have a positive but not statistically significant
impact on the purchase price of a dwelling. The exception is the num-
ber of kitchens, which seems to have a negative influence on the sales
value, but again, this effect is not statistically significant. Probably the
lack of variability in the data for these variables (see Table 1) shows
up here in lack of statistical significance. The number of bedrooms,
bathrooms, toilets and other rooms, on the other hand, do have a (sta-
tistically) significant effect on the prices paid. Adding an extra bed-
room for example leads to an increase in sales value by approximately
6%, whereas an extra bathroom increases the value by about 15%,
ceteris paribus. A larger floor area results in a higher purchase value,
but this increase in value decelerates as the floor area becomes larger
and larger, be it at a slow rate.10 Similarly, as the building gets older
the purchase value decreases.11 If we reduce the interpretation of the
differentials in sales value to differences at the demand side of the
market, the fully detached dwelling, which is the reference category
for the dummies taking up the effect of the type of dwelling, seems to
be the preferred type of dwelling by the Belgian homeowners. The
sales values of all other types of dwelling are lower than that of the
reference category although the difference is not always statistically
significant. Compared to detached dwellings fully enclosed dwellings
sell at values that are about 15% lower and apartments in buildings
of 5-9 and more units sell at values that are on average 23 % lower.
A garden or a garage on the other hand positively influences the sales
value.
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C. A constant quality house price index for Belgium

Figure 3 shows the evolution of the hedonic price index calculated on
the basis of expression (5) and the average sales values for the same
data in the budget survey. If we remove the variation in the “basket”
of houses on which the index for average sales prices is based, we
find that the hedonic price index has lagged behind the increase in
the sales prices. The difference in inflation rates is explicitly displayed
in Figure 4.
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TABLE 2
Hedonic regression results

variable Coef. Std. Err. p-value

number of kitchens –0.0233 0.0436 0.5920
number of living rooms 0.0351 0.0259 0.1750
number of dining rooms 0.0134 0.0196 0.4950
number of sitting rooms 0.0187 0.0236 0.4280
number of bedrooms 0.0631 0.0090 0.0000
number of bathrooms 0.1479 0.0245 0.0000
number of toilets 0.0603 0.0121 0.0000
number of other rooms 0.0326 0.0100 0.0010
floor area 0.0022 0.0003 0.0000
floor area squared –9.04E-07 1.20E-07 0.0000
semi detached dwelling1 –0.0897 0.0228 0.0000
enclosed dwelling1 –0.1513 0.0236 0.0000
apartmentbuilding 2 units1 –0.0177 0.0770 0.8190
apartmentbuilding 3-4 units1 –0.1279 0.0534 0.0170
apartmentbuilding 5-9 units1 –0.2323 0.0494 0.0000
apartmentbuilding 10 or more units1 –0.2312 0.0410 0.0000
other type of dwelling1 –0.4256 0.1082 0.0000
garden 0.1090 0.0277 0.0000
garage 0.1659 0.0173 0.0000
age of dwelling –0.0134 0.0016 0.0000
age of dwelling squared 7.49E-05 1.77E-05 0.0000
constant 8.8869 0.1381 0.0000
R-squared 0.6391
F-value 79.0400

1 detached dwelling is the reference category
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FIGURE 3
The hedonic index compared to the average sales prices in the budget surveys

0

200

400

600

800

1000

1200

1954 1959 1964 1969 1974 1979 1984 1989 1994 1999

average sales price

hedonic index

FIGURE 4
House price inflation in the hedonic index as compared to the average sales prices in

the budget surveys

-15

-10

-5

0

5

10

15

20

25

30

1975 1977 1979 1987 1989 1991 1993 1995 1997 1999

average sales price

hedonic index

200119831981 1985

9134-06_TEM_06/2_05_Decoster  07-07-2006  14:16  Pagina 322



Year by year the difference between the black bars (inflation in the
sales values) and the shaded ones (inflation in the hedonic index), show
the importance of the correction for varying characteristics in the stock
of dwellings sold over time. Figure 4 shows that this correction is sub-
stantial, and that it goes in both directions. Sometimes the hedonic price
inflation is higher than the one of the sales values in the budget surveys,
sometimes it is lower.12 Over the whole period, the hedonic index goes
up by 825 percent, whereas the sales values increased by 1018 percent,
a finding in line with McCarthy and Peach (2004). In terms of yearly
inflation rates, the average house price inflation comes down from
8.2 percent when measured by means of the changes in the average sales
value, to only 6.0 percent on the basis of the hedonic index (or a bit less
than a quarter of the perceived change in the sales value disappears
when correcting for quality differences in the samples). Moreover, if we
prevent the cancelling out of the positive and negative values, the aver-
age absolute deviation in the yearly inflation of house prices is 12.9%,
compared to an average yearly change of the sales value of 17.8%.

We repeat that the hedonic index obtained here cannot aim at
replacing existing indices for the moment. Therefore our data are too
limited. This is illustrated by the rather low R2-statistic of 0.64 in
Table 2, indicating that our hedonic regression is to a large extent
unable to explain the observed heterogeneity of sales values in each
period. The negative conclusion out of this might be that the bias in
the currently used sales value indices instead of true price indices is
only of minor importance. But we prefer a more optimistic conclu-
sion. Since a reliable index requires the observation of characteristics
and values to occur at the same moment in time, the poor fit may not
come as a surprise here. Since the characteristics are recorded at the
time of the survey, considerable renovations and/or improvements
might have taken place since the time of purchase. The relation
between sales value and characteristics will thus be distorted and
therefore, in this paper, we limited the set of explanatory variables to
those which might be assumed to have remained unchanged between
the time of purchase and the time of the survey, inevitably resulting
in a bias due to omitted variables. This only reinforces our plea in
favour of serious collection of data on values and characteristics.
Although values on some important characteristics are currently
already being collected, they are not directly accessible and certainly
do not span the range of data that would ideally be needed to con-
struct a proper price index.
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V. CONCLUSION

In this paper we have tried to show how indices based on average sales
prices of, usually, different dwellings can give quite a different account
of house price evolution than an index that takes into account differ-
ences in (levels of) characteristics and their individual contributions to
the price. We have argued that the sales value is the product of the
price per unit of housing times the quantity of housing units. Differ-
ences in sales values thus come from two different sources, price and
quantity. We have disentangled these effects by use of a hedonic
regression on budget survey data for Belgium. Due to the difference
in the moments of observation between sales values and correspond-
ing characteristics, only a subset of the latter were used, i.e. those that
presumably remained unchanged between the time of purchase and
the time of survey. A semi-logarithmic specification was used to esti-
mate the model. More sophisticated models have been used in the lit-
erature, both (semi-)parametric and nonparameteric (see Meese and
Wallace (1991); Knight et.al. (1995); Malpezzi (1999); Anglin and
Gencay (1996); Gilley and Pace (1995) amongst others). However,
since the main intention was to show the discrepancy that might arise
between an average sales price index and a hedonic price index and
since the exact contribution (or price) of each characteristic was of
no concern here, we did not go too far in the model specification
(Börsch-Supan (1987), more specific studies can be found in e.g.
Quang Do and Grudnitsky (1993); Malpezzi et.al. (1987) and Clapp
and Giaccotto (1998)).

The results clearly indicate that caution is indeed warranted when
drawing general conclusions from average sales price indices.
Although the comparison should be interpreted with caution due the
lack of appropriate and publicly available data, the exercise clearly
shows a considerable discrepancy between an average sales price index
and a hedonic index, even if we compare the hedonic index with an
index based on average sales values calculated from the same data.
Partly because of the ‘recollection bias’ and the, for this kind of exer-
cise, limited amount of data (both in number of observations and num-
ber of characteristics) the results reported here probably underestimate
the potential bias in the house price index. They do however indicate
the usefulness of collecting data that are suitable for more grounded
and elaborate hedonic price regressions and hedonic price indices
for the housing sector. Data that come to mind include data on
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neighbourhood characteristics, proximity to city and business centre,
access to public transportation, etc.

The severity of erroneously relying on such indices depends on the
situation. If one is interested in the evolution of sales values of prop-
erties that are or become available on the market the reliance might
be less problematic. But since important aspects of housing policy
inevitably start from a sound and reliable account of house price evo-
lution, this data collection is a necessary first step in the design and
development of tools for policy making and evaluation in the housing
sector. Hedonic price estimates can then be used as input to social
housing policy, as a tool to evaluate rent subsidy programs and even
for real estate appraisal in general (Malpezzi (2003)).
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APPENDIX
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TABLE A1
Number of purchases per year on the secondary market as recorded

in the budget surveys13

year number of purchases year number of purchases

1953 12 1978 91
1954 10 1979 92
1955 20 1980 114
1956 21 1981 130
1957 15 1982 111
1958 22 1983 113
1959 18 1984 132
1960 36 1985 186
1961 24 1986 181
1962 41 1987 165
1963 37 1988 174
1964 31 1989 205
1965 41 1990 197
1966 32 1991 204
1967 50 1992 247
1968 43 1993 215
1969 50 1994 267
1970 66 1995 286
1971 52 1996 295
1972 73 1997 303
1973 67 1998 263
1974 53 1999 192
1975 80 2000 57
1976 87 2001 14
1977 82
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This figure shows the relative deviation of the price index with respect to the
Leuven district. Only Brussels shows up as more expensive than the Leuven dis-
trict. In line with the rest of the text, also this figure is meant to be illustrative at
best. But it does certainly show the usefulness of the development of a hedonic
price index.

NOTES

1. This is comparable to the figure for the US (68%) and the UK (69%), markedly lower
than in the mediterranean countries Spain (85%), Greece (83%) and Italy (80%), but
above the figure of the direct neighbours France (55%), the Netherlands (53%) and
Germany (42%).

2. Stadim is a Belgian based research agency for real estate. Every year they publish a
report on the evolution of house prices in Belgium for some broad categories
of dwellings (with base year 1953). More information can be found on
http://www.stadim.be and in Janssens and De Wael (2005).
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FIGURE A1
Variation in hedonic prices in different districts in Belgium in the year 2001

(Leuven is the reference district)
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3. More information on house price indices in the UK and the methodology used to con-
struct them can be found on http://www.nationwide.co.uk/hpi/methodology.htm and
http://www.hbosplc.com/economy/indexmethodology.asp.

4. The “repeated sales” method tries to exploit the fact that if the same dwelling is sold
several times, one can assume that the heterogeneity, though not completely absent of
course (e.g. through depreciation and/or renovation) is less of a problem than when
observing sales prices of different dwellings. Obviously this makes heavy demands as
far as data collection is concerned. Since the sample has to consist of dwellings for
which at least two sales have been observed, one needs a large amount of data, and
large time periods to infer relevant price evolutions.

5. To be unbiased, an extra term should be included in expression (5). The correct expres-

sion then is: , where var() stands for variance. The

results reported in the text take this correction into account, but there was hardly any
difference when using expression (5) directly.

6. The other major Belgian survey, “The Panel Study of Belgian Households”, does con-
tain many interesting characteristics of the dwelling, but unfortunately lacks informa-
tion on the sales value at which the house has been bought.

7. The CPI was retrieved from the website of the federal Ministery of Economic Affairs,
http://www.mineco.fgov.be. For more on the Stadim index see note 2.

8. In Figure A1 of the appendix we display the differences in the hedonic price index for
the several districts.

9. A complete table with the regression results is available from the authors upon request.
10. The price increases up to floor areas of approximately 1217m2. Since all but one obser-

vation have floor areas that are less than 1217m2, we could state that the effect of sur-
face on the sales value is strictly linear over the relevant range.

11. Sales values would again increase as the dwelling gets older for ages beyond 89 years.
12. This shows that the bias we look at in this paper, is not due in the first place to the

change over time of the quality of the existing stock of houses (where a monotone
improvement could be assumed). It is caused by a change in the quality of the subset
of houses sold in that year. A negative correction points to the fact that the average
quality of the houses sold in that year was lower than on average.

13. Remark that it is not impossible that some purchases are double counted. This occurs
when the same household participated in more than one budget survey (and the hous-
ing situation did not change in the meantime).
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