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a Dataset of Price Level Estimates

Jean-Charles Bricongne, Alessandro Turrini and Peter Pontuch
Abstract

House price assessments relying on price indexes only have a number of limitations, especially if the
available time series are short and series averages cannot be taken as reliable benchmarks. To address this
issue, the present paper computes house prices in levels for 40 countries: all the EU countries and a number
of other advanced and emerging economies. The baseline methodology makes use of information on the
total value of dwellings in national accounts statistics and on total floor areas of existing dwelling stocks
from census statistics. This top-down methodology simply consists of estimating the average house price
per square metre dividing the total value of dwellings for the total floor area. For some countries, the
information to carry out the baseline method is not available. In such cases, price level estimates are based
on property advertisements on realtors' websites. A correction factor is applied to address the upward bias
of prices asked by sellers as compared with transaction prices and improve cross-country comparability.
House price level estimates make it possible to compute price to income (PTI) ratios yielding a clear
interpretation: the average number of annual incomes needed to buy dwellings with a floor area of 100 m2.
Using a signalling approach aimed at identifying PTI threshold that maximises the signal power in
predicting downward price adjustments, it is found that a PTI close to 10 works as an across-the board rule
of thumb for identifying potentially overvalued house prices. Moreover, when price levels are used in
regression-based models to estimate fundamentals-based house price benchmarks, they allow us to exploit
the cross-section variation in the data thereby providing additional insights compared with analogous
benchmarks based on indexes.
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1 . INTRODUCTION

Assessing house price developments has become an integral component of macro-financial
surveillance. Accordingly, the framework for macroeconomic surveillance in the EU was enriched in
2011 to include a procedure to prevent and correct macroeconomic imbalances (the Macroeconomic
Imbalance Procedure, MIP) which also has among its aims also the identification of potential risks
linked to house price developments.

The housing sector is not only an important component of the transmission channels between the
credit and the business cycle and may act as a propagation mechanism for shocks (e.g. Kiyotaki and
Moore, 1997), but it can also play a key role in the origin of financial crises. Housing markets can be
subject to bubbles, with house prices developments becoming disconnected from the fundamental
drivers of housing demand and supply, and driven by expectations that are self-fulfilling up to the
point when events occur that lead agents to suddenly revise their expectations and behaviour (e.g.,
Case and Shiller, 1989; 2003). The bursting of housing bubbles can be associated with sharp and
major corrections of prices, leading to mortgage distress and deterioration in the quality of banking
sector balance sheets. Banking sector bankruptcies are generally followed by deep and long
recessions, and the weakening of banks' balance sheets may imply subdued credit growth and very
protracted slumps in economic activity. ()

The analysis of house prices from a macroeconomic perspective normally makes use of house price
indexes only. While the analysis of index numbers makes it possible to assess price dynamics for a
single economy, cross-country comparisons can be problematic. Such a drawback implies a
substantial limitation in the use that can be made of house price data, the information that can be
extracted and the conclusions that can be drawn.

Despite house price indexes only allow measuring changes in the underlying variable (a direct
comparison of levels is impossible because values in base years differ across countries), these data
are often used to compare the housing market situation of different countries and make indirect
inference on levels by means of measures of "valuation gaps", i.e., percentage differences between
actual and benchmark house price indexes, with benchmarks obtained from price-to-income or price-
to-rental ratios, or from prediction using regressions capturing relevant economic fundamentals that
explain house prices (among recent cross-country work see e.g., Girouard et al., 2006; Gros, 2008;
Gattini and Hiebert, 2010); Dokko et al., 2011; Agnello and Schuknecht, 2011; Philiponnet and
Turrini, 2017; Igan and Loungani, 2012; Knoll et al., 2017).

However, the use of valuation gaps built from house price indexes has however a number of
limitations. First, in the presence of short time series valuation gaps may have limited reliability.
Price-to-income and price-to-rent ratios are supposed to remain stable over the long-term, to ensure,
respectively, the affordability of housing, and the absence of relevant arbitrage opportunities
between renting and owning a house. The percentage difference of these ratios from their long-term
country-specific average are therefore used as valuation gaps, and when compared across countries,
could provide information on cross-country differences in house price misalignments. Benchmarks
built as long-term averages of price-to-income or price-to-rent ratios build on the assumption that
such ratios are broadly stationary and mean reverting over a sufficiently long time span. However, if
the available time span for house price index time series is short, these benchmarks may have limited
representativeness. Second, there could be serious issues of cross-country comparability if time
series length varies largely across countries because this affects the representativeness of long-term

(M In the same vein, in a period of loose monetary conditions, booms in real estate lending and house prices' bubbles
are more likely to happen and heighten the risk of financial crises (Jorda et al. (2015)).



averages used as benchmarks and their comparability. A similar reasoning applies to regressions
based benchmarks estimated at country level.

It must be added that in cross-country comparisons, information on levels matters because of two
main reasons. First, levels make it possible to check in the cross-section the relation between house
prices and fundamentals. Second, levels make it possible to gauge the extent to which arbitrage limit
large discrepancies in house price valuations across different locations, since differences in the cost
of housing services are taken into account both by households and firms in their location
decisions.(?)

Motivated by the limitations of house price indexes in performing cross-country comparisons, the
aim of this paper is to build a database of estimates of house price data in levels for a number of
advanced and middle-income economies according to harmonised criteria, and to assess their
properties and the analytical insights provided as compared with those yielded by standard house
price indexes. With a view to having country coverage providing insights into multi-country
surveillance, all countries in the European Union are included in the database, as well as most OECD
countries and a number of non-EU emerging economies (Australia, Canada, Hong Kong, Iceland,
Japan, New Zealand, Norway, Russia, Korea, Switzerland, Turkey and US).

A total of 40 countries are included in this database of house price level estimates, dubbed as
HouseLev. Years of reference depend on data availability and differ across countries, with the
earliest and the most recent years being, respectively, 2001 and 2016, and 80% of countries having
observations for years between 2009 and 2014. On the basis of existing house price index numbers,
entire series which are cross-country comparable are subsequently constructed and analysed.

Unlike existing work aimed at building house price data in levels (e.g., Dujardin et al., 2015), this
paper uses a baseline top-down methodology which simply consists of estimating the average house
price per square metre dividing the total value of dwellings for the total floor area. Hence, this
method builds price level data on the basis of the prices recorded in actual transactions rather than on
the basis of prices asked by owners and reported by realtors, which limits the risk of overvaluation.
The sources used for the total value of dwellings are generally national accounts or more directly
transaction data; the sources used for the total floor area are generally census data. In some cases,
what is available is individual transaction data rather than information on the aggregate value of
dwellings. In such cases, estimates of average price levels have been constructed.

With a view to ensure sufficient country coverage, in the cases where the baseline estimation method
cannot be implemented due to missing data, estimates are obtained using a fall-back methodology
based on property advertisements made public on the websites of real estate agents and constructing
price averages at sub-regional level subsequently turned into country-level averages. By estimating
price levels using both the baseline and the fall-back methodology for a number of countries it is
possible to compute the median level of upward bias arising from the use of property advertisements
rather than transactions and use this as a correction factor to improve comparability of price level
data obtained with the two methods. A number of robustness checks of the estimated price are
performed to assess how the results would be affected by using alternative data sources and
valuation methods, notably available estimates of price level data obtained by means of survey data.

We show that the availability of a multi-country dataset of house price in levels makes it possible to
gain insights into the assessment of housing market conditions. Price-to-income ratios with a clear

(® See, e.g., Borck et al. (2010) for a theoretical framework. As shown in Alun (1993) for the UK case, active non-
job movers and retirees are influenced in their destination choices by regional house prices. Location decisions in
turn have implications for the housing market, with house prices increasing in the long-run by 0.6% in response
to a 1% increase in economic activity (Adams and Fiss, 2010).



interpretation have been constructed and used to identify rule of thumb thresholds that maximise the
signal ratio for the risk of sudden downward correction in house prices. The paper also shows that
the conclusions about possible overvaluation using data in levels are not always closely aligned with
those obtained by relying on valuation gaps constructed using house price indexes.

The remainder of the paper is organised as follows. The next section presents the methodology
followed for the estimation of house price levels. Section 3 presents the results. Section 4 presents
the implications for the assessment of house price levels. Section 5 concludes.

2 . COMPUTING HOUSE PRICES IN LEVELS

2.1. INTRODUCTION

House prices in levels have been so far estimated using alternative methods, each presenting a
number of drawbacks. Ideally, estimates based on individual real estate price data should make use
of transaction prices. However, such information is seldom available and, if available, is not always
representative of house price levels at the national level. As a fall-back approach, data on property
advertisements published by real estate agents have been used (e.g., Dujardin et al., 2015, or
Kholodilin and Ulbricht, 2015). The drawback with this approach is that it leads to some degree of
upward bias as compared with prices resulting from actual transactions, and that such bias may not
be equally strong in different countries. Another alternative is to draw on surveys, such as the
Eurosystem HFCS survey, where individuals are directly asked about the value of the properties they
occupy.(®) The problem related to this approach is that the information stems from households'
subjective assessment of the value of owned or occupied dwellings; an assessment that may not
necessarily reflect current housing market conditions.

This paper takes a straightforward approach to the estimation of house prices in levels as the main
method used. The baseline estimate of the average price of dwellings per square metre consists of
the ratio of the aggregate value of dwelling assets (including underlying land) held by the total
economy, to the estimated total floor area of dwellings. The source of the needed information are
generally national accounts and censuses.

As information on housing stock value and floor area is not available for all EU countries and for a
small number of non-EU countries included in the 40 countries sample considered, a fall-back
method is also employed, based on prices asked by sellers published on realtors' websites. Although
prices from property advertisements contain an upward bias as compared with prices of actual
transactions, this method is expected to be superior to the only alternative, namely relying on
available surveys, because surveys hardly reflects faithfully current market valuations.(%)

(®) See box "Dwelling Stock in the euro area - new data from the Eurosystem Household Finance and Consumption
Survey", pp. 51-55, in the July 2013 ECB Monthly Bulletin:
https://www.ecbh.europa.eu/pub/pdf/mobu/mb201307en.pdf ).

(*) The HFCS covers euro-area countries plus a few others. The questions relate to wealth, including housing assets,
and surface of main dwelling. The calculation can only be made with owner-occupiers. There may thus be a bias
when their proportion is low and when the value of their assets is not representative for the whole population.
Besides, a corrective factor is included in the sample to correct for possible mis-representation of wealthiest
households, with methods that may vary from country to country. Surveys other than the HFCS are available, but
their coverage is generally less complete, using for example information from banks, meaning that only
transactions made with credit are included. An exception is the survey "Real Estate Agencies", performed by the
NSI of Estonia, which provides a good national coverage.


https://www.ecb.europa.eu/pub/pdf/mobu/mb201307en.pdf

2.2. BASELINE TOP-DOWN ESTIMATES: AVERAGE PRICE PER SQUARE METRE FROM
NATIONAL ACCOUNTS AND CENSUSES

The average price per square metre p is obtained as:

_ E — Z?=1fi*pi
p - F E‘l(lzlfi ’ (l)

Where P is the total value of dwellings, which is obtained as the aggregation of the market price per
square metre p; for each dwelling i times the floor area of dwelling f;, while F is the total floor area
in the economy, obtained from the aggregation of the equivalent useful floor area of each dwelling.

P is available from national accounts for most European countries. National account-based data for
P in the present paper are provided from OECD whenever available; as an alternative, the source is
national statistical institutes. For the countries for which national account-based information is not
available, data on P have been estimated in ad-hoc studies by central banks or national statistical
institutes or calculated using transaction data.(®) The baseline method has been used for most EU
countries and more than 80% of the countries in the sample.

The valuation of dwellings is based on market prices derived most of the time from official sources
(such as the land registry when updated with market prices) or from professional bodies (typically
surveys with realtors). When surveys are used in national accounts, their scope and coverage are
usually substantially higher than most alternative sources aimed at estimating house prices, such as
the HFCS.

The data used in the present paper for F are from Eurostat for EU countries whenever available, or,
alternatively, either from national censuses or, from an ad-hoc survey on housing conditions. In both
cases, the definition of floor area is harmonised, and corresponding to the notion of useful floor area
(see Annex 5 for definitions).() For countries outside Europe for which the concept of floor area is a
different one, corrective conversion factors are applied to ensure homogeneity with the useful floor
area concept (see Annex 1 for values of floor areas and Annex 2 for conversion factors).(”)

For some countries the value of dwellings and associated land is available at the level of the total
economy. However, for the majority of countries, national accounts report both the value of
dwellings and that of the associated land for the household sector only, while for the rest of the
economy the value of land is not reported. To make it possible cross-country comparability in the
value of p, whenever for one country the value of land for the rest of the economy is not reported, it

(®) However, survey data, mainly the HFCS survey from the Eurosystem, is used, as well country-specific surveys
and ad-hoc studies to countercheck results and assess robustness with respect to alternative methods. Sources are
the OECD, for the few countries that send these data to this institution, otherwise statistical institutes, central
banks or other sources (usually working papers from these latter two institutions that perform a punctual
assessment of housing assets). When available, the figures obtained from these sources are compared with the
ones displayed in the WidWorld database (Facundo Alvaredo, Anthony B. Atkinson, Thomas Piketty, Emmanuel
Saez, and Gabriel Zucman, The World Wealth and Income Database, http://www.wid.world/#Database) which is
an international network of over ninety researchers that aims at covering wealth and income data for a number of
developed or emerging countries. The results are most of the time consistent.

(®) For EU countries, irrespective of the source used, to ensure harmonised figures corrective factors are applied to
be consistent with harmonised Eurostat figures (see Annex 2).

(") The conversion factors are those used in the TABULA project ("Typology Approach for Building Stock Energy
Assessment"”, TABULA Calculation Method — Energy Use for Heating and Domestic Hot Water- Reference
Calculation and Adaptation to the Typical Level of Measured Consumption, see page
28:http://episcope.eu/fileadmin/tabula/public/docs/report/ TABULA CommonCalculationMethod.pdf ).



http://www.wid.world/#Database
http://episcope.eu/fileadmin/tabula/public/docs/report/TABULA_CommonCalculationMethod.pdf

is estimated using the assumption that the value of dwellings and that of the associated land are in
the same proportion in the household and the non-household sector. Usually, this hypothesis appears
reasonable as households hold the vast majority of dwelling assets (usually more than 85%, see
Annex 1, Table A1.3).

For Luxemburg and Malta, the total value of dwellings is not directly available from national
accounts and has been estimated on the basis of official transaction data and censuses.(8) For France
and Ireland, transaction data have been used as an additional source and are consistent with the
results from housing assets. Czechia, Hungary, Hong Kong and New Zealand also display direct
estimates derived from transactions data.

The baseline estimation approach has a number of advantages. First, the price level estimate is based
on a large sample, thus overcoming possible sample biases of estimates based on surveys. Second,
the average prices per square metre reflect market transactions rather than prices asked by sellers, the
latter being likely biased upward (though the bias remains limited as shown in Table 3.2). Third, the
aggregation of prices into a single indicator is obtained on the basis of the number of existing
dwellings, thus overcoming the limitation of estimates based on sale offers, which reflect housing
market turnover which is normally higher in large urban areas.

2.3. FALL-BACK METHOD: PROPERTY ADVERTISEMENTS FROM REAL ESTATE
AGENTS' WEBSITES

For a number of countries in the sample the baseline method could not be implemented because of
lack of available data. This is the case for Bulgaria, Estonia, Croatia, Cyprus, Latvia, Romania and
Turkey. Calculations based on property advertisements from realtors' websites have therefore been
carried out for these countries. Calculations using the fall-back method have been performed also for
a number of countries for which estimates based on the baseline approach are available with a view
to assess the extent of the upward bias associated with the fall-back methodology and apply a
correction factor for such bias. These countries are Ireland, Greece, Lithuania, Luxemburg, the
Netherlands, Austria, Poland, Portugal, Slovenia, Slovakia, Finland, Sweden, Switzerland and
Iceland. Results derived more directly from real estate agents are also available for Belgium,
Germany, Spain, France, Italy (see Dujardin et al., 2015), jointly with the baseline method.

The price estimate used for the fall-back method follows a two-step approach. First, the average
price per square metre p, across a number of dwellings i is computed for a given geochartical
location g,

() The algorithm employed is described in equations (2) and (3).



_ Zfieg*pieg
pg - Zfieg ’ (2)

where f; is the area of the dwellings and p; their price reported on websites from real estate agents.
Second, an overall national-level price is computed from the average price of dwellings in each
geochartical location

Eg=1fg*pg
= = 3
P="ve 5 )

where the weights f, represent the total floor area of dwellings in each geochartical location as
reported in most recent available census data.(°)

Data from realtors' website have been collected via web scrapping algorithms for what concerns both
price and floor area.(*) In order to ensure that the data collected are sufficiently representative,
following the rule of thumb in estimations of house price levels from transaction data (for example
for France or Ireland), the number of observations collected for each country should correspond
ideally to around 1% of the total stock of dwellings present in the country or at least of few tenths of
percent. The degree of geographical disaggregation at which price levels p, are computed differs
across countries and depends on the level of disaggregation at which census data on floor area are
available. For all the countries analysed, disaggregation is at regional level as a minimum, and where
possible at sub-regional level, i.e., at the level of counties or main metropolitan areas.(!!) We
checked that the information collected does not over-represent prime dwellings, and that the
information on surfaces provided is consistent with the concept of useful floor area based on law or
common practice. It is also checked that average and median floor areas are consistent with
aggregate results from Eurostat. Details of estimates from sale offer from realtors' websites are
reported in Table A3.1 in Annex 3.

(® In calculating average prices by area (municipality, department, region) prices are added up and divided by the
sum of floor areas, as opposed to arithmetic averaging to limit the weight given to small surfaces.

(%) The data so obtained have been cleaned from duplications and outliers. Typically, surface areas under 5m? or
above 2000m? have been deleted, and also prices in levels which were too low or too high. Observations which
had in common the same location, the same price and the same surface, being potential duplications of the same
good, have also been deleted. Keeping them in an alternative approach would induce a limited difference though.

(*) To ensure a homogenous representation of all geographical locations for which average prices are computed, it is
made sure that a minimum number of prices and floor areas are collected for each location (in no case, even at the
smallest locations, not inferior to 5).

10



2.4. CROSS-COUNTRY COMPARABILITY AND CAVEATS

The presence of two alternative methodologies for the computation of house price levels raises the
issue of cross-country comparability within the HouselLev database. Such comparability is imperfect
in light of the expected upward bias associated with prices posted by sellers as opposed to
transaction data. Comparability is therefore improved by scaling down price level estimates obtained
with the fall-back method based on property advertisements by a factor representing an estimate of
the upward bias associated with this methods as compared with baseline method based on
transaction data. We can compute such upward bias by carrying out estimation of price levels with
both methods for a number of countries. The cross-country median of the computed bias (equal to
7%, see Table 3.2), is used as correction factor.

One limitation of the price level estimates in HouselLev is that price levels are not adjusted for
quality differences across countries. Ideally, the comparison across countries should be limited to
dwellings of similar quality, as house quality can differ across countries and such differences
contribute explaining price differences. Such a limitation is however common to methodologies to
estimate house price levels.(*?) A further limitation is that the absence of the value of land for the
non-household sector could raise an issue of comparability across countries. The issue appears
nonetheless of limited relevance, as dwellings held by sectors different from households are a
minority (only two countries out of the 26 for which this information is available in Annex 1 have a
fraction of dwelling assets held by households that is well below 80%) and price levels obtained by
alternative methods and sources are very strongly correlated with those computed with the baseline
method.

Finally, figures of average floor area that are used for the estimates of F cover in general occupied
dwellings only. If unoccupied dwellings (second homes) are of a smaller surface area compared with
those that are occupied, a downward bias may arise as the total value of dwellings covers also
unoccupied ones. When information is available on the average difference in floor area for occupied
and unoccupied dwellings the indication is that such difference is quite small, which suggests that, if
bias is present, it is likely to be of a limited magnitude. (%)

(*2) A further apparent limitation is that dwellings may not be of domestic ownership, knowing that in national
accounts, the criterion for recording an entity is the one of residence, not the one of nationality. Hence, by
dividing dwelling assets by total floor area, including the one held by non-residents, there may be a discrepancy
between the perimeter of numerator and denominator. However, the treatment of non-financial assets in national
accounts is such that dwellings located on a given territory and held by non-residents are considered as the
granting of a service of housing by a (fictive) residential unit. This treatment is consistent with ESA2010, which
states in its Part7.06: "The rest of the world balance sheet is compiled in the same manner as the balance sheets of
the resident institutional sectors and subsectors. It consists entirely of positions in financial assets and liabilities
of non-residents vis-a-vis residents [...]". Hence, total floor area includes all dwellings inside the country,
whatever the owner.

(®) In the case of Italy, for example, the difference of average floor area covering all dwellings or only occupied ones
is only a few percent (see Cannari and Faiella (2008)). When an information is available that enables to have a
figure for all dwellings and not only occupied ones (IT or AT), it is taken into account.
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3 « RESULTS

The price levels obtained from the application of the baseline method are reported in Table 3.1,
which also reports information on the year of reference, the total value of dwellings and their
surface. Using the level calculated for a given year, time series of price data in levels can be
constructed using the available price indexes (the sources used being Eurostat). As a complement to
further extend the time dimension, OECD and BIS data have also been used.(**)

Table 3.1 reports all price level estimates in euro obtained using both the baseline method and the
fall-back method for the same year, namely 2016. It turns out that when both prices obtained with
the baseline and with the fall-back methodology are available for the same country, discrepancies
between the two estimates are usually moderate despite the expected upward bias of estimates based
on sale offers. In no case, percentage differences exceed 12% (see Graph 3.2).

The comparison of price level estimates obtained with the different approaches, baseline vs. fall-
back, is further illustrated in Graph 3.1, that reports price level estimates in log scale. This finding
suggests that, although cross-country comparisons within the HouseLev database need to take into
account heterogeneous estimation approaches, comparability issues remain relatively limited.

(*) Since indexes control for quality changes, time series obtained starting from a level in a given year will show
levels with a quality corresponding to the one of the basis year, which may be different between countries.

12



Table 3.1: Price level estimates: results from the baseline method

Total value of dwelling assets, in (billion Prices levels obtained from data on

N Equivalent useful floor area (million m?) Price level estimate N N
Country Year national currency) transactions (national currency)
(1) (2) (3)=(1/)/(2) (4)
EU countries

BE 2011 1178.9 608.5 1937.2
< 2011 6105 - 16455.5 17149.8 (NSI/Ministry of Regional

Development)
DK 2011 4536.1 3411 13298.8
DE 2011 6267.3 3894.6 1609.2
IE 2006 509.1 (a) (b) 120.3 4231.1 4246.7 (own calculation)
EL 2001 572.4 (a) 462.1 1251.4
ES 2012 2447.8 1517.7 (c)
FR 2012 8104.2 3109.9 2605.9 2564.2 (own calculation)
T 2011 6244.8 2996.7 (d) 2083.9
LT 2011 42.2 87.8 481.2 (e)
w 2016 4371.3 (own calculation)
HU 2011 155269.3 (NSI)
MT 2012 1017.3 (own calculation)
NL 2011 1796.4 815.6 2202.6
AT 2011 754.8 401.8 (d) 1878.5
PL 2012 2951 1022.7 2885.6
oT 2011 1111.7 (own calculations based on NSI

data)
Sl 2014 75.8 69.4 1092
SK 2011 110.5 174.4 633.5
Fl 2012 401.7 254.3 1579.7 1556.5 (Tax Administration)
SE 2013 7687.8 444.8 17282
UK 2011 4281 2521.2 1698
Non-EU Countries

AU 2006 3501.7 780.7 4485.2
CA 2011 4096.7 1550.7 2641.8
HK 1997 4125.5 (g) 30.9 133511.3 139084.6 (NSI)
IS 2016 4188.9 17.1(f) 244703.6
JP 2013 988231.2 5638.5 175263.4
NZ 2010 602 155.5 3871.4 3669.6 (Real Estate Institute)
NO 2011 5215.3 (d) 281.6 18518.1
RU 2012 115204.7 2631.4 43781.5
KO 2010 2765008.8 995.6 2777268
CH 2013 2484.1 (a), OECD 477.3 5204.8
us 2009 22764.2 17672.6 1288.1
(1)“NSsI” stands for “national statistical institute”.

(a) The figure for total value of dwellings relates to holdings by households. When the holdings are those of
households, they are corrected to have the corresponding figure for the whole economy; (b) In the case of
IE, the total value of dwelling is based on estimates from Cussen and Phelan (2011); (c) The average price of
dwellings for ES is directly available from “Ministerio de Fomento”; (d) For IT and AT, the surface of all dwellings
including unoccupied ones has been used and NO includes a correction for secondary dwellings; (e) For LT,
prices for dwellings are directly obtained from State Enterprise Centre of Registers and total assets are
recalculated on this basis. They are based on Sabaliauskas (2012); (g): In the case of Hong Kong, the result
from the Hong Kong Monetary Authority (2001) for the private residential sector is consistent with a more
recent alternative source (average transaction price from NSI), which is the one used.(f) The figure is obtained
multiplying 128,710 dwellings (reported by Registers Iceland https://www.skra.is/library/Samnyttar-skrar-
/Fyrirtaeki-stofnanir/Fasteignamat-2017/Fasteignamat%202017%20FRTKL.pdf)), by the average useful floor
area calculated from census data 2011 (132.9 m2), supposing the average floor area did not change
between 2011 and 2016 (a likely assumption, being the average floor area from the fall-back method in
October 2017 equal to 134 m2).

Source: See Table Al.1 for the sources and valuation methods used for the total value of dwelling assets. To
calculate the total floor area, the number of dwellings of related year has been multiplied by the closest
estimate of average surface area from census or from an ad-hoc 2012 HC020 Eurostat module on housing
conditions. See Annex 1 and Table Al.2 for the sources used for total floor areas.
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Table 3.2: Price level estimates: results from the baseline method and from the fall-back method,
price per square metre in euro, year 2016.

Fall back price level estimate correctin,
price level i i Fall-back price level estimate property ads P 8

accounts and census (1) from real estate agents' websites (2) Discrepancy (2)/(1) for the median d;sr::;e(‘;;"cv between (2)
EU countries
BE 2079.6 2195.3 (f.i.)
BG 306.8 286.7
cz 685
DK 2101.1
DE 1965.2 2111.5 (f.i.)
EE 965.9 902.7
IE 3001.1 2845.7 0.95 2659.5
EL 1218.4 1360.4 1.12 1271.4
ES 1499.4 1643.2 (f.i.)
FR 2503.5 2504.5 (f.i.)
HR 1195.4 1117.2
IT 1763.8 1983.5 (f.i.)
cy 1769.2 (a) 1653.5
Lv 694 648.6
LT 565 615.1 1.09 574.9
Lu 4371.3 4828.9 (b) 1.1 4513
HU 628.2 (e)
MT 1159.2 (e)
NL 2164 2354.7 1.09 2200.7
AT 2498.5 2805.5 1.12 2622
PL 653.3 716.8 1.1 669.9
PT 1166.5 1226.1 1.05 1145.9
RO 541.9 506.4
SI 1136.6 1061.4 0.93 992
SK 709.1 744.9 1.05 696.2
Fl 1602 1674 1.04 1564.5
SE 2432 2541.3 1.04 2375
UK 2500.8
EA-19 1966.7 (g)
Non-EU countries
AU 5351.5
CA 2442.1
CH 5190 5775.6 1.11 5397.8
HK 29836.3 (c)
Is 2148.6 1945.3 0.91 1818
P 1510
KR 2438.5
NO 2640.7
NZ 3977.1
RU 686.7 (d)
TR 890.1 831.9
us 1474

(1)'NSI" stands for national statistical institute. Bold values are the ones retained for Houselev.
Figures are converted in euros for 2016 and the surface of census is for main dwellings only. Unless otherwise stated,
calculations are performed harmonising for floor area to be consistent with the concept of useful floor area.

(a): for Cyprus, the median value has been retained instead of the average due to possible overrepresentation
of premium goods, at least in Limassol district.

(b) Data are from Observatoire de I'Habitat, LISER.

(c) For HK, the transaction price by class of saleable area from the NSI, combined with corresponding stock of
dwellings has been retained instead of the one from housing assets because the latter is based on a 1997 figure.
The two estimates are quite close though (discrepancy around 4%).

(d) For Russia, the main figure comes from ROSTAT (2014) and WidWorld database and is consistent with an
alternative source, Tsigel'Nik (2013), harmonising for floor area.

(e) For HU and MT, the figures come from calculations based on transactions.

(f.i.) For information, the figures based on realtors’, from Dujardin et al. (2015), updated with Eurostat indexes.

(g) Combining information from EA countries. An estimate of 1932.7 is provided in Balabanova and van der Helm
(2015).

(2) Results for the euro area can be obtained using two different sources, either combining results from individual euro

area Member States or using the results from Balabanova and van der Helm (2015). The two methods give very close
results (1966.7 and 1932.7€/m2 respectively) and confirm the consistency of national figures.
Source: See Table Al.1 for method and sources regarding prices computed according to the baseline method.
See Annex 3 and Table A3.5 for methods and sources regarding prices computed from property ads on real
estate websites. Data are extrapolated to obtain the series on the basis of house price indexes from Eurostat
complemented with OECD and BIS.
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Furthermore, comparing price level estimates obtained with the two methods with further available
estimates from surveys, it appears that: (i) figures from surveys do not present a specific bias with
respect to the baseline approach; (ii) the average difference in absolute value between prices from
surveys and figures obtained with the baseline method (12.3%) is higher than the average difference
between prices obtained with the baseline and the fall-back approach (equal to 7.6%, see Graph A4.1
in Annex 4).

Although the upward bias present in estimates obtained from the fall-back method using information
from property advertisements appears rather limited, to limit cross-country comparability issues, the
prices obtained by means of the fall-back approach based on property advertisements and included in
the HouselLev database are scaled down by a factor equal to the median percentage difference of
house price levels obtained with the baseline and the fall-back method (equal to 7%). The estimates
reviewed and used in HouseLev and in the subsequent analysis are treated with this correction.

Graph 3.1: Prices level estimates in euro per sqm; baseline and unadjusted fall-back method, log scale, 2016
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(D)Prices are in euro and in logarithm. A difference of 0.1 point between two sources means a difference by
10%. HK is not represented, because it would be out of scale and has only one source anyway.
Realtors’ data for BE, DE, ES, FR and IT are from Dujardin et al. (2015) and for UK and CA are directly from
realtors and are represented in yellow.

Source: See Table 3.2.

15



Graph 3.2: Price level estimates in HouselLev: prices per sgm in 2016, in € and in PPP (purchasing power
parity, PPP=1 for the US)
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(1)Countries are ranked by increasing order with respect to price in euro. Hong-Kong is not reported on the
Graph because its price level would be out of scale.

Source: See Table 3.2.

Cross-country comparisons of house price levels including the baseline and the adjusted fall-back
method are reported in Graph 3.2. Values are reported both in euro and in PPPs converted into
current euro, for 2016.

The house price levels reported in Graph 3.1 are interpreted as the average of house dwellings price
per square metre in different countries at the same point in time. House price differences across
countries appear to broadly reflect differences in per-capita income. Differences range from values
around 300 €/m? in Bulgaria up to more than 5000 €/m? in Australia in 2016. A number of Eastern
European countries display house price levels at the bottom of the cross-country ranking, while
particularly high prices are recorded in Hong-Kong (which is not reported in the Graph being an
outlier with prices above 30000 €/m?), Luxembourg, Switzerland and New Zealand. Rankings are
not much altered when using PPP converted data.
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4. ASSESSING HOUSE PRICES USIND DATA IN LEVELS
4.1.  PRICE TO INCOME RATIOS

A prima-facie assessment of house prices is to relate them to households' income, with a view to
comparing housing affordability across countries. Unlike house price indexes, which do not allow
cross-country comparisons in price-to-income (PTI) ratios, but only comparisons of deviations from
country-specific benchmarks (generally long-term averages), price level data allow for direct
comparisons.

We compute PTI data from HouseLev as the ratio between the monetary value of 100 square metre
house dwellings and yearly disposable income of households. The ratio so obtained can be
interpreted as the number of years of income needed to buy a 100 square metres dwelling. These PTI
ratios thus make it possible to define benchmarks in time series and also across countries, as shown
in the following sections.

To calculate the PTI ratio, the concept of income used is per-capita gross disposable income of
households (see definitions in Annex 5). This measure is preferred to GDP per capita because the
proportion of GDP that is converted into household’s incomes may fluctuate, especially for small
open economies.

The results are displayed in Graph 4.2.1. A number of remarks are as follows.

First, PTIs exhibit quite a wide variation across the countries included in the sample, with the
number of years of income to buy a 100 square metre house ranging from below 4 years for the US
up to around 20 years for Russia.

Second, despite such variation between maximum and minimum PTI ratios, for a majority of
countries the PTI ratio is not far from the median value, which is close to 10; a majority of countries
have PTI ratios between 8 and 12.

Third, PTIs display only a weak relation with income per capita, despite housing being generally
considered a superior good, with prices reacting more than proportionally to income. This suggests
that in the cross section there are other relevant factors that contribute to differences in PTI.

Fourth, PTI cross-country differences obtained from data in levels generally appear to be related to
differences in PTI deviations from country-specific averages from price index data, but with
exceptions. For instance, high PTI deviations that are generally found for Sweden and the UK (e.g.,
Philiponnet and Turrini, 2017) do not correspond to particularly high PTI ratios obtained from level
data. Comparatively high PTI results are instead obtained for countries like Ireland or Croatia for
which recent valuation gaps based on price to income obtained from price indexes are moderate of
negative.
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Graph 4.1.1: Price-to-income ratios (number of yearly incomes required to purchase a 100 m2 dwelling),
2016.
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(1)Hong-Kong is not reported on the Graph because its PTI would be out of scale. The median value is
signalled in red and is the one of Poland. The reference value of 10 years of income for PTl (see part 4.2) is
signalled in red and with dashed line.

Source: See Table 3.2.

4.2. WHAT PRICE INCOME RATIO SIGNALS FORTHCOMING PRICE CORRECTIONS?

Prices in levels allow cross-country comparisons and permit to check which countries are at higher
risk of being concerned by affordability constraints and downward corrections. But what is the level
of house prices above which major downward corrections become likely? To answer this question,
thresholds for the price to income ratios are estimated using a signalling approach. The aim of the
analysis is to identify a threshold value for the PTI ratio above which price corrections become
likely.

For a given value of this threshold, four cases may occur at each point in time (Table 4.2.1): (i) a
false alert— the variable is above the threshold but no "crisis" occurs; (ii) a true positive signal is
issued — the breach of the threshold is accompanied by a crisis; (iii) a true negative signal — the
variable remains within the threshold and no crisis occurs; and (iv) a crisis is missed — the variables
stays within the threshold but a crisis occurs. For a given indicator, each possible threshold is
therefore associated with a number of false alarm (FA), when positive signals are issued although no
crisis has occurred ("type 1" error) and a number of missed crises (MC), when no signals were issued
but a crisis has occurred (“type 11" error).

18



Table 4.2.1: Signalling: possible cases

No crisis episodes (NCE) Crisis episodes (CE)
Crisis signal False alert (FA) True positive signal
No crisis signal True negative signal Missed crisis (MC)

The optimal threshold is the one that maximises the signal power, i.e., that minimises the sum of the
shares of missed crises and false alerts (MC/CE+FA/NCE, where CE stands for the total number of
crises episodes and NCE for the total number of non-crisis episodes).

For the present exercise, the crisis indicator is defined as a cumulative fall of at least 5% (with a
possible exception for one year) in house prices. Only "crisis starts" are analysed, so that the sample
excludes observations where prices drop by more than 5% for subsequent years. The comparison is
made with "tranquil times", i.e., years where house prices do not fall, so that observations with price
drops between 0 and 5% are also excluded from the sample.

The threshold is computed on the basis of the maximum PTI observed over the three years preceding
the crisis.

The signal power of house prices in levels is compared with the one obtained using information
available from price index data. In this latter case, since indexes are not comparable across countries,
the ratio between PTI and the country-specific mean PTI is computed. We calculate the average
from the start until the current year, to get "real-time™ averages.

The findings, reported in Table 4, support the view PTI ratios computed directly from price levels
make it possible to have a better gauge of affordability constraints that could contribute to severe
house price corrections.

The threshold identified on the basis of PTI computed from levels is close to 10. In other words,
when purchasing a 100 square metre large house requires more than 10 years of income, there is a
significantly increased risk of a substantial downward correction in house prices in the subsequent
three years. The signal power associated with PTI ratios estimated from levels is always between
0.40 and 0.45. This means that a PTI above threshold correctly predicts a crisis in at least 40% of
cases. Still, the maximum PTI over three years has a percentage of missed crises between 0.25 and
0.3, which means that crises may take place even if the threshold is not broken. For instance, this
would typically be the case of the United States during the subprime crisis, in which the adjustment
originated in a given segment that spread over the whole country through the financial sector,
without the PTI issuing a signal. Conversely, there may also be some false alerts (between 27% and
34% of cases), corresponding to countries that can afford higher PTI ratios, for example because
financial conditions can alleviate, at least temporarily, the burden for households.

The signal power associated to price indexes is comparable to that obtained from PTI computed
from price levels when considering the whole period, but decreases markedly when the period is
truncated by five or ten years, in absolute and even more in relative terms (lower panel in Table
4.2.2). In other words, the signalling power of PTI ratios in levels is high whatever the length of
available period: even a few points enable to qualify the situation of a country in terms of potential
overvaluation, whereas indicators based on indexes need longer periods to get good results.
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Table 4.2.2: Threshold, signal power and other relevant statistics for price to income

% Missed

0
. % False alerts crises . Size of the 2sD 2D
Threshold Signal power # Crisisyears

sample lowerbound  upperbound
(type 1 error) (type 2 error)
(1) (2) (3) (4) (5) (6) (7) (8)
Full sample
PTI from level data
PTlin level 9.77 0.4 0.34 0.27 34 683 8.79 10.74
PTI from index data
E:/ real time mean 1.06 039 0.46 0.15 34 698 1.03 1.09
Sample excluding first five years for each country
PTI from level data
PTlin level 10.02 0.43 0.27 0.3 27 541 8.67 11.37
PTI from index data
E: freal ime mean 1.04 0.29 053 0.19 27 556 1.01 1.07
Sample excluding first ten years for each country
PTI from level data
PTlin level 9.75 0.45 0.3 0.25 16 411 8.48 11.02
PTI from index data
PTI /real time mean
0.98 0.24 0.76 0 16 426 0.94 1.02

PTI

(1)Crisis periods are defined by a cumulated fall of prices of at least 5%. The price-to-income indicator taken
as the maximum value over the three preceding years.

"Threshold": the threshold that maximises signal power over the sample. "Signal power": 1 minus the sum of
"false alert" and "missed" shares. "% false alerts": the frequency of no-crisis episodes that have been wrongly
signalled as crisis. "% missed": the frequency of crisis episodes that have not been signalled by the respective
indicator. "# crisis years": number of observations in the sample with a cumulated fall of house prices (with a
possible exception for one year) of at least 5%; falls that do not correspond to this condition corresponding to
intermediate situations between crisis and no crisis episodes are excluded from the sample. "Size of the
sample" denotes the number of observations with and without a crisis. The computation of standard errors for
thresholds is based on 1000 random draws with each case omitting 20% of the countries in the sample. "2SD
lower bound" and "2SD upper bound" denote the threshold is two times the standard deviation of the
threshold over these 1000 random draws.

Data for HK, RU and KR have been excluded from the calculation because of the frequent presence of
outliers. HR has also been excluded due to the existence of a very strongly segmented housing market
between the coastal part and the rest of the country. Indeed, the coastal part being heavily invested by non-
residents, using the national income to calculate price-to-income ratios leads to a biased result.

"PTlin level": maximum PTl in level over the previous three years. "PTI/real time mean PTI": maximum ratio over
the previous three years between the current PTI and the mean PTI calculated from the start of the period
until the current year.

Source: Houselev (see Table 3.2) and Eurostat, OECD, BIS.Own calculations.
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4.3. REGRESSION-BASED BENCHMARKS: DOES IT MATTER ESTIMATING THEM
FROM PRICE INDEXES OR LEVELS?

Price-to-income ratios make it possible to assess house prices primarily in terms of affordability.
However, a number of additional fundamental factors can justify cross-country divergences in price
to income ratios. It has become therefore customary to estimate house price benchmarks on the basis
of predictions from multivariate regressions that make it possible to control for interest rates,
population growth, supply factors etc. These benchmarks are often used to provide a gauge of the
extent of overvaluation or undervaluation of house prices as compared with what would be predicted
on the basis of economic fundamentals.

The question we want to address in this section is the following: would standard regression-based
house price benchmarks estimated from house price levels differ from those estimated from house
price indexes? The question is a relevant one, since when price indexes are used to estimate
benchmarks in panel data, cross sectional variations are to be controlled for by means of the use of
country-specific fixed effects that absorb level difference in indexes, while full cross-sectional
variation can be used in estimating benchmarks from levels. In other words, price level data make it
possible to use variation in levels across countries to estimate price level determinants, which is not
possible with price indexes, which could have implications for the estimation of house price
benchmarks.

To this end, determinants of house prices are estimated on a panel of EU countries using
alternatively house price levels and indexes, and benchmarks are obtained for the two cases and
compared with actual house price data to compute valuation gaps. Restricting to EU countries allows
to obtain a sample less affected by missing data. The house price model estimated is a parsimonious
one, and the specification and estimation method borrows from Philiponnet and Turrini (2017). The
dependent variable are real house prices, deflated by the price of private consumption (as in
Philiponnet and Turrini (2017). This indicator, taken from national accounts in Eurostat, is available
for all countries with a sufficiently long time history). The explanatory variables, mostly taken from
national accounts, using European Commission, ECB and OECD sources, are as follows:

Population (LPOP): Demographic developments are expected to exert a strong long-term impact on
housing demand by affecting the number of households. Agnello and Schnukecht (2011) point out
that due to supply constraints, a rise in the population can have an inflationary impact on the housing
market. Due to data availability constraints, the number of households is actually proxied by the
actual population. While Eurostat compiles data on the size and number of households in European
countries, this data is only available from 2005 onwards. Due to the trend reduction in the size of
households, using total population could imply some bias.

Real disposable income per capita (RINC): As discussed in the previous section, the affordability
of housing is one of the key factors to assess developments in house prices. The higher the
disposable income of households, the more likely they can dedicate a part of income to purchase a
house. A positive elasticity is expected between house prices and income, with the value depending
on the specification of the regression equation and the statistical formulation of the relevant
variables. In a review of empirical literature, Girouard et al. (2006) find that for OECD countries, the
elasticity is positive with most studies finding a value between 1 and 2. For the euro area aggregate,
Annett (2005) finds an elasticity of about 0.6. This is much lower than the values in Gattini and
Hiebert (2010) and Ott (2014), which find an elasticity of 3.1 and 1.9 respectively.

Long-term interest rates (RLTR) also are expected to have an impact on the ability of households

to obtain mortgages as the higher is the cost of credit, the less affordable are house purchases for
households. Moreover, higher interest rates also decrease the present value of future (imputed) rents,
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thus reducing the gain expected by households from investing in a house. Altogether, interest rates
can be expected to have a negative impact on housing prices. This is indeed the conclusions of the
empirical studies reviewed by Girouard et al. (2006), although the magnitude of the impact is found
to vary across studies.(*°)

Housing investment (RHI): The impact of housing investment by households on housing prices can
be ambiguous. As notably mentioned in lacoviello (2004), housing investment is linked to the
demand for new houses, notably by first-time buyers. Insofar as it is related to higher demand for
housing, housing investment can thus be expected to have a positive relation with prices. In addition,
part of the investment by households consists of renovation works which can be expected to improve
the quality of housing and then prices. At the same time, the construction of new dwellings, which is
the most important part in the household investment, increases the available stock of housing. This
contributes to easing possible supply constraints, with a negative impact on house price.
Consistently, using dwelling stocks, Ott (2014) finds a negative elasticity of house prices to supply
of -2.6. Meanwhile, estimating the elasticity of real house prices to housing investment, Gattini and
Hiebert (2010) find a negative elasticity of -2.2 suggesting that supply factors are predominant. The
present analysis uses data on housing investment as data on stock are available for few countries
only.

The following regression is implemented, with the index i corresponding to countries and t to years:
RHP} = a' + byyop. LPOP{ + byine. RINC + bypi. RHIL + byyy. RLTR; + FE; + 1}

The same equation is estimated using price levels and price indexes as alternative measures of the
real house price RHP{, the only difference being that, while in the case of price indexes country
fixed effects a® are to be included, this is not the case when price levels are used. Time fixed effects
are used in one of the two specifications to control for events such as global shocks for example.
Moreover, to keep the advantage of having comparable levels across countries, the deflator used is
based on purchasing power parity indexes (see Annex 5 for definitions) instead of the deflator based
on the price of private consumption as in Philiponnet and Turrini (2017), except for interest rates,
which are deflated using inflation rates form HICP of CPI data. This correction enables to measure
all monetary variables in the same unit and also to adjust for price level differentials.

Regressions are performed using dynamic ordinary least squares (DOLS) as introduced in Stock and
Watson (1993), to improve the efficiency of the OLS estimator in the case of non-stationary
variables. Namely, explanatory variables are introduced in differences, with several leads and lags.

(%%) For instance, while Gattini and Hiebert (2010), which use a mixture of short and long term rates, find that a 1 pp
increase in interest rates decreases house prices by 7%, Annett (2005) estimates an impact between 1 and 2% and
Ott (2014) of only 0.4%. Due to high collinearity between short and long-term interest rates, only this latter is
retained in the specifications.
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Table 4.3.1: Estimating house price determinants from price levels and price indexes

Dependent variable

. Log price levels Log price indexes
Explanatory variables
(1) (2) (3) (4)
Real disposable income (log) 0,965*** 0.754*** 0.277** -0,2
(0,085) -0.101 -0.11 -0.172
Real housing investment (log) -0.113*** -0.024 0.687*** 0.681***
(0,042) -0.049 -0.087 -0.093
Total population (log) 0.144*** 0.078* 2.99*** 2.812%**
(0,044) -0.048 -0.55 -0.563
Real long-term interest rate -0.032*** -0.004 0,003 0.012%**
(0,004) -0.006 -0.004 -0.005
Time fixed effects No Yes No Yes
Country fixed effects No No Yes Yes
Nb of cross-sections 22 22 22 22
Nb of observations 325 325 325 325
R’ 0.867 0.892 0,994 0,973
Root mean squared error 0.076 0.072 0,042 0,038

(1)Estimation method: Dynamic OLS (DOLS). Regressions have been performed by excluding IE, EL, ES and SE
from the estimation panel because of poolability issues. MT does not have a harmonised concept of
disposable income for households and the series of housing investment is not available for HR.

Log of house prices, whether in index or in levels, disposable income and housing investment are calculated
using purchasing power parity (PPP), mixing data in national currencies and PPP series from IMF WEO (US=1).
The use of PPP enables to get comparable results across columns and is a source of difference with
Philiponnet and Turrini (2017), who uses the deflator of private consumption. House price in index PPP has
been calculated taking a value of 100 for house price in 2015, combined with PPP.

Standard errors are reported in parentheses. ***, ** and *: significance at the 1%, 5% and 10% levels
respectively.

(2) Availability of series is quite different depending on countries, time series being relatively shorter for Central
and Eastern European Countries (CEECs). The panel is thus unbalanced. Yet, constraining the panel to be
balanced would align periods to the shortest one, namely Poland and Romania for which only the last ten
years are available. The period would be focused exclusively on the crisis period, giving important weight to
time fixed effects, in the context of a quite global adjustment in the housing market (with a few exceptions
though). On this issue, it can be underlined that when the first ten years are deleted, which amounts to
minimising or cancelling the influence of CEECs with short periods, the signalling approach indicates a still
high signal power for prices in levels compared to indexes.

Source: Houselev (see Table 3.2) and Eurostat, OECD, BIS, DG ECFIN AMECO Database, IMF WEO Database.
Own calculations

Estimation results are displayed in Table 4.3.1. It appears that the results obtained using price levels
as dependent variables display all coefficients as significant and with the expected sign, while this is
not the case when the dependent variable builds on house price indexes. Using price levels, the
impact of housing investment is found negative. This is consistent with the strand of literature that
insists on the effects of the ease of supply constraints. Conversely, a positive sign for housing
investment is obtained using price index data as dependent variable. Comparing with other findings
in the literature, the magnitude of the semi-elasticity of long-term interest rates is somewhat smaller
than the one found by Gattini and Hiebert (2010) (impact of 3.2% for a variation of 1pp, to be
compared with 7%). The elasticity of income, around 0.97, is in the lower range found by Girouard
et al. (2006) (between 1 and 2) and a little higher than the one from Annett (2005) for the euro area
(about 0.6). The coefficient of population is positive and significant at the 1% level, but quite low in
magnitude though. Finally, it appears that the inclusion of time effects (columns (2) and (4)) alters
the significance of coefficients of main variables.('6)

(*%) To compare results with the ones from Philiponnet and Turrini (2017), the baseline specifications, used for
computing house price benchmarks, are those excluding time effects.
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The valuation gaps obtained from the difference between actual log price data and the benchmarks
from specifications (1) and (3) from Table 4.3.1 above are displayed in Graph 4.3.1.

Graph 4.3.1: Comparison between observed and estimated house prices in PPP levels from HouselLev and in

PPP indexes
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(1)PPP House prices using house prices in national currencies and PPP series from IMF WEO (US=1). The
estimates used for prices in levels are based on regressions without time or country fixed effects whereas
estimates for indexes include country fixed effects, as in Philiponnet and Turrini (2017). In this second case,
since country fixed effects coefficients have not been calculated for EL, ES, IE and SE, corresponding curves
are not available. For HR and MT, some explanatory variables are not available and curves are thus not
represented.

Source: Houselev (see Table 3.2) and Eurostat, OECD, BIS, DG ECFIN AMECO Database, IMF WEO Database.
Own calculations

It appears that the valuation gaps obtained from levels and indexes co-move quite closely but the
dynamics are not always aligned. In the case of Cyprus, Bulgaria, the Netherlands, Slovenia or the
UK for example, overvaluation before the onset of the financial crisis was signalled by price levels
but not by indexes. More generally, over the whole period, times of overvaluation identified by
regression-based approach (see Graph 4) are consistent with signals when PT1 exceeds the threshold
of 10. Overall, the valuation gaps obtained from level data appear somehow better able to predict
subsequent downward corrections, thereby confirming the findings from the signalling approach
using PTI ratios in the previous section. The two valuation gaps, the one obtained from levels vs.
that obtained from indexes, in some cases display persistent differences in levels, e.g., in the case of
Cyprus, Czechia, France, Latvia, Luxemburg, Romania.
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5. CONCLUDING REMARKS

This paper presents a new database of estimates of house price levels that cover all EU countries,
most OECD countries and a number of non-OECD emerging economies.

The baseline method to obtain price level estimates is new compared to that found in existing
studies. Rather than relying on house prices quoted by sellers in realtors’ websites (as, e.g., in
Dujardin et al., 2015), the estimate is based on available data from national accounts and censuses
that allow to compute house price levels as the ratio between the total value of dwellings and the
total useful floor area.

The method based on house price offers by sellers on real estate agents' websites is also used as a
fall-back for a minority of countries as available sources do not permit to perform the baseline
method. The computation of both price level estimates using both the baseline and the fall-back
method permits to gauge the upward bias associated with the latter method (which is nonetheless
quite limited), and to apply a correction factor to take into account for such a bias and improve
cross-country comparability.

Time series for house price level estimates are obtained on the basis of house price indexes. The
HouselLev database incorporates information on house price levels in common currency for 40
countries going back to 1970 at the earliest.

Results indicate that house price levels display a considerable variation across countries, with
countries characterised by higher per-capita income normally displaying higher price levels. Price-
to-income (PTI) data estimated from price levels have a clear interpretation: they indicate the
number of yearly incomes necessary to purchase dwellings of a size of 100 square metres. Cross-
country comparisons show a great deal of variation, but about 75% of the countries display PTI
values between 8 and 12, in general not far from the median value of about 10 years. Moreover, the
ranking in PTI obtained from levels is not always coinciding with those obtained from price-to-
income differences from country averages obtained from index data.

PTI data from levels appear better suited as a prima-facie gauge of house-price overvaluation as
compared with equivalent indicators obtained from price index data. In particular, the need to
compare price to income indexes to country specific averages affect the signal power of such an
indicator in signalling forthcoming downward corrections in house prices. Thresholds obtained from
PTI data estimated from levels make it possible to obtain a signal power which is at least as high as
that obtained from metrics built from price indexes irrespective of sample size. Interestingly enough,
the PTI threshold that maximises signal power in predicting price corrections is close the cross-
country median value of the PIT, i.e., 10 years of yearly income. It is also checked that standard
regression-based benchmarks for house prices yield different signals regarding misalignments with
respect to economic fundamentals when estimated from house price data in levels as compared with
the equivalent estimated from house price indexes because the former permit to exploit also the
cross-country information of panel data. The signalling approach and regression-based benchmarks
yield broadly consistent signals.

Overall, the availability of cross-country consistent price level estimates appears to improve the
basis for macro-surveillance on the housing-related matters and to construct a wide range of useful
indicators notably in the implementation of fiscal and macro-prudential policies aimed at addressing
potentially harmful house price dynamics.
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Further work should aim at enlarging the information basis for the construction of the estimates, and
ensuring high quality and full comparability. Work should also aim at estimating price levels at sub-
national level on a comparable basis.
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ANNEX 1

Baseline method: average price per square metre from
national accounts and censuses

Table Al.1 describes sources used to obtain information on the total value of dwelling assets and the
valuation method adopted. Information on dwelling assets at market value (usually based on
transactions) is taken from OECD or from national sources (usually the NSI or the Central Bank or
from specific one-off studies). Information from WidWorld database is also used for robustness
checks, or in few cases as the main source when some detailed compilations have been performed,
not elsewhere available. For some countries, individual transactions data have been used (IE, FR,
MT), calculating averages at sub-national level, and then a weighted national average, using weights
in stocks.

Table A1.2 describes the sources of information for total floor areas. Depending on countries,
different sources may be used to get a harmonised value for floor area:

For most EU countries Eurostat gives an average figure of useful floor area in census source for
2011 and/or in a survey on housing conditions (EU-SILC, HC020 module) performed in 2012.

If Eurostat data are not available, national censuses are used, corrected by a conversion factor if
necessary to have a comparable concept of floor area to the concept of useful floor area used by
Eurostat (see Annex 2).

Alternatively, heated areas may be used (usually available from ministries for equipment or energy
or assimilated), using also a conversion factor.

For non-EU countries, censuses or alternative official or private sources are used, still using
conversion factors if needed.

For some countries both the value of dwellings and associated land is available at the level of the
total economy. However, for a majority of countries, national accounts report the value of land is for
the non-household sector is not reported. To permit cross-country comparability, whenever for one
country the value of land for the rest of the economy is not reported, it is estimated on the
assumption that the value of dwellings and that of the associated land are in the same proportion in
the household and the non-household sector. As show in the Table A1.3 households hold the vast
majority of dwelling assets (usually more than 85%).
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Table Al.1: Total value of dwelling assets: sources and valuation method

Country Sectors covered Source Method of valuation used (including land if not specified)
EU countries
Registering by notaries, SPF Finances and the Direction générale Statistique et R . .
BE All sectors L . Value of transactions (keeping only significant values)
Information économique (DGSIE)
cz All sectors Czech Office of Surveying, Mapping and Cadastre Value of transactions for buildings and statistical survey for land
1/ All sectors and  Two sources: 1/ housing stock statistics supplemented with data from the
households in Association of Danish Mortgage Banks' real-property price statistics covering
Olesen and i ? -fami i i
DK traded prices per m*® for one-family dwellings, freehold flats and holiday Value of transactions in both cases

DE

EL

ES

LT

LU

HU

MT

NL
AT

Pedersen (2006) and
2/ households in
Statistics Denmark

Households
All sectors (main
source) /

Households
(alternative source)

Households

Households

All sectors

All sectors

All sectors

All sectors

All sectors

All sectors

All sectors

Households

dwellings, 2/ Statistics Denmark Register with Official Real Estate Valuations,
the Building and Real Estate Register, the Business Register and Register for
Personal Data

Bundesbank and NSI (Destatis), using a panel of experts for land prices Dwellings excluding land valued at replacement costs and underlyir
("Gutachterausschuss") valued at transaction prices

1/ Value of transactions (main source) and 2/ calculation of housing
values based on the ESRI/Permanent TSB house price index (alte
source)

1/ Transactions from NSI (main source) and 2/ Housing assets from Cussen
and Phelan (2011) (alternative source)

Housing stock uses estimates from the NSSG (National Statistical Ser
Greece) "Population-buildings" 1991 census, combined with new t
permits and NSSG data on extensions, legalisations and demoliti

Bank of Greece (November 2002 Monetary Policy Report) buildings. House prices are calculated by Bank of Greece for wider Athe
and other urban areas, based on Property SA and local branches of |
Greece, respectively. Prices in semi-urban and rural areas use the
Household Survey.

Ministry of Development: appraisal values from Professional Association of

Surve:
Valuation Companies (ATASA). Source replaced in 2015 by the NSI ¥

1/ "Enquéte Logement" from the NSI (INSEE) and 2/ transactions from Survey for total dwelling assets, including land for the "Enquéte Log

notaries database and 2/ market value for notaries database.

Istat / Observatory of the Real Estate Market (OMI, Directorate of the .
Value of transactions

Revenue Agency)

State Enterprise Centre of Registers Value of transactions and market valuation

Value of transactions of apartments, based on the data fro

"Administration de I'Enregistrement et des Domaines", completed by C.

and Topography Administrations data

Acquisition price for dwellings (apartments) by STATEC and the Observatoire
de I'Habitat

NSI, based on stamp duty receipts, provided by the Hungarian Tax and

Value of transactions
Financial Control Administration

Transactions from the national statistical office (Inland Revenue Department) Value of transactions

Tax registers Value of transactions
NSI Value of transactions and cadastral data

(Continued on the next page)
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Table (continued)

L All sectors Central Bank (using NSI and PONT Info Nieruchomosci containing data on Transaction prices in main cities and replacement prices in remaining part

offer home prices) Poland
PT All sectors Transactions from NSI Value of transactions
S| All sectors Cadastre Market value, using land cadastre and cadastre of buildings
SK Households NSI (supplied to OECD) Market value
FI All sectors Statistics Finland, Cadastre and National Land Use Survey Value of transactions
SE All sectors NSI (Statistics Sweden) Value of transactions

NSI. Initial stock from Land Registry updated with the Department of the
UK All sectors Environment, Transport and the Regions Mixed Adjusted Price Index (based Value of transactions
on a 5% survey of all lenders)

Non-EU countries

Australian Bureau of Statistics sectoral balance sheets & Australian Bureau of .
AU All sectors e ) Value of transactions
Statistics total value of the dwelling stock
All sectors for
residential buildings,
CA mixed with total
housing assets of
households

Survey on Financial security and real estate assessment data, compiled in

Survey giving market values
Statistics Canada balance sheets Vglving

All sectors for Wiiest
Partner AG and
CH Wilest Partner AG and Swiss National Bank Value of transactions
households for the

Swiss National Bank

Market value using notarized purchase agreements (s

IS All sectors Registers Iceland
e https://www.skra.is/english/business/real-properties/property-valuation/)

Transaction price by class of saleable area, combined with correspondi

HK All sectors NSI p v P
stock of dwellings

P All sectors Basic Survey on Land Market value
Market value (stock of land available separately using a direct valuati

KR All sectors NSI value {stoc Vel P v using rect valuatl

method)

Norway Central Bank, using a cadastral database

NO All sectors (consistent with the Income and Property Distribution Survey also from Value of transactions
Statistics Norway),
All private non-farm Quotable Value Limited (State Owned Enterprise) and Reserve Bank of New .
Nz Value of transactions

residential dwellings Zealand

Households and ~ ROSSTAT (2014) for privately held dwellings & WidWorld for privately and Market value (see ROSSTAT (2014) and Novokmet et al. (2017), and a

RU
public sector publicly held dwellings. Results consistent with Tsigel'Nik (2013) Tsigel'Nik (2013))

us All sectors Bureau of Economic Analysis (BEA, used by WidWorld Database) Market value

(1)The method of valuation used has been reported only for countries for which the information related to the
value of the dwelling and underlying land is available. Over the whole sample of 40 countries, 7 countries are
not covered with non-financial assets or transaction data sources due to data which are not available or not
market-valued: BG, EE, HR, CY, LV, RO and TR.

Source: See table above.
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Table Al1.2: Sources used for floor areas and corresponding definitions

Useful floor area estimate, m”.

Source indicated in parentheses: Census, Eurostat

Estimate alternative to (1), (for comparison or as  Alternative data source used in

National definition of floor

Country . . L .
(2011) / ad-hoc 2012 Eurostat module on housing main source if Eurostat source is missing) (2) for alternative source
conditions HC020
) @3] O] @
EU countries
BE 124.3 (HC020) 119 (2011) Realtor: Century 21 Living floor area
BG 73 (HC020) 73.1(2012) NSI Useful floor space
cz 78 (HC020) 65.3 for living area and 86.7 for total floor area Census Living floor area & total floc
DK 115.6 (HC020) 111.3 (2012) NS Living floor area
DE 94.3 (HC020) 89.2 (2006) NSI Living floor area
71.5 (2011, own calculations from ranges for
EE 70.6 (census); 66.7 (HC020) . R . NSI Useful floor area
occupied conventional dwellings)
Energy use (SEAI, sustainable
IE 80.8 (HC020) 112.5(2012) BY { f Heated floor area
energy authority of Ireland)
90.8 (occupied conventional dwellings) / 84.3 (all
EL 90.6 (census); 88.6 (HC020) conventional dwellings, including unoccupied) in Census Useful floor area
2011
92.8 (2011) fi in dwellings, calculated with th
ES 97.1 (census); 99.1 (HC020) ,( ) )Aormam V\{E ings, calculated wi € Census Useful floor area
distribution of dwellings by useful floor area
. . NSI (survey on income and life -
FR 93.7 (HC020) 95 (occupied dwelling, 2012) - Living floor area
conditions)
HR 81.6 (HC020) 80.9 Census
100.2 (2011, occupied dwellings); 96 for occupied
IT 100.2 (census); 93.7 (HC020) dwellings and 92 for all dwellings (Census, 2001, Census Useful floor area
quoted in Cannari and Faiella (2008))
o 141.4 (HC020) 147.9 (2011, Census) / 148.8 (own calculations using Census Useful floor area
ranges)
v 62.5 (HC020)
LT 63.2 (HC020) 63.1(2011) Census
LU 122.7 (census); 131.1 (HC020) 129.9 (2011) Census Living floor area
HU 77.4 (HC020)
137.7 (HFCS first wave, 2010) and 142.7 (2012,
MT Non reported due to missing values weighted median using transactions from NSI and HFCS and NSI Not defined for HFCS
number of rooms as weights)
NL 112.4 (census); 106.7 (HC020) 120 (2011) NSI Useful floor area
99 for main residences (housing conditions) and
AT 94.1 (census); 99.7 (HC020) 89.8 for all dwellings / 93.4 for main residence Census Useful floor area
(stock of dwellings) in 2011
PL 77.5 (census); 75.2 (HC020) 72.8 (2012) NSI Useful floor area
PT 104.7 (census); 106.4 (HC020) 109 (2011, continent) NSI Useful floor area
RO 49.1 (census); 44.6 (HC020) 47.1 (2011, all dwellings, including unoccupied) Census Useful floor area
Census + other sources (NSI,
"Households and Housings in the
N 82 (census); 80.3 (HC020) 80 (2011) Republic of Slovenia" & data Useful floor area
collected with regular statistical
surveys)
SK 87.4 (HC020) 90.3 (2011, occupied dwellings) Census
NSI (Dwellings and Housin,
FI 88.6 (HC020) 79.8 (2011) and 79.9 (2012) ( ines ¢ e
Conditions)
SE 96 (census); 103.2 (HC020) 92 (2013) NSI Useful floor area

(Continued on the next page)
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Table (continued)

91 for England and 93.7 for Scotland (2011), for an

Government Department for

UK Not reported in light of reliable missing values Communities & Local Government,  Total usable internal floo
average equal to 91.3 . .
English Housing Survey
Non-EU countries
Floor area including exterr
AU n.a. 143.2 (2006) Energy use
and enclosed garage
189.3 m* (heated surface, 2011) equivalent to 130 Energy use (Office for Ener;
CA n.a. ( N Jeq 8y (, ) gy Heated floor area
m* of useful floor area efficiency)
NSI (Statistiques des Batiments et Living floor area (exclur
CH 117.2 (HC020) 99 (2014) h -
des Logements) independent living roo
HK 54.1 (1997, private domestic - stock at year end by NS Saleable area (see definit
n.a. R
class), equivalent to a useful floor area of 32.8 m? Annex 5): includes outer
132.9 (calculated using fl by t and
IS 130.4 (HC020) (calculated using floor area by oc_cupan an Census Useful floor area
number of occupants by dwelling)
P n.a. 92.5 (2003) and 92.4 (2008) Census
KR n.a. 78.9 (2010) Census Total floor area
Utility floor space (=useft
2 : " .
: area + store rooms, utilit
NO 120.2 (census); 122.7 (HC020) 133.4m (20%2)' own calculatlo?s using the number NSI (survey of living conditions) I v
of dwellings by range of utility floor space boiler rooms...) from 2001
floor area before
Other source
(PropertylQ/CoreLogic, Joint- Floor area including exterr
Nz n.a. 149 (2010), value corrected for harmonization Venture partly owned by Quotable s
and enclosed garage
Value Ltd, State-Owned
Enterprise)
Total living floor space equal to 3231 and 3349 L
RU n.a. - N R NSI Living floor area
million m2 in 2010 and 2012 respectively
TR 101.9 (HC020)
Census (Census Bureau & U.S.
uUs na 192.9 in 2009 (correction for basement: 172.9 m?, Department of Housing and Urban Living floor area (including

and from living to useful floor area: 135.9 m?)

Development, American and unfinished baseme

Household Survey)

(1)National concepts of living floor area and useful floor area may differ from harmonised concepts on some

points. For the definition of useful floor area from Eurostat, see Annex 5.

The useful floor area in SILC HC020 (2012) uses the same definition as for the population and housing census.
Differences with Census data may come from the fact that they relate to different years (2011 and 2012) and
that SILC results come from a survey, whereas Census is based on a wide proportion or even full population.
Useful floor areas from Census relate to occupied conventional dwellings, which may induce a (limited)
discrepancy with the floor area of all dwellings including unoccupied ones.

NSI: National statistical office.

Source:See table above.
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Table A1.3: Households' dwelling assets compared to total sectors' (%)

BE 3 DK DE EE L R " W o w HU N AT pL PT st K Fl E3 UK AU A » KR us
1995 %6.4 7 693 822 986 815 894 855 97.2 9.7 723 832 52 908 844 595 95 859 849 9.1 %5
199 %23 736 698 825 98.7 811 894 846 97.1 95.1 728 831 514 908 838 614 945 8.2 83 9 9.5
1997 %23 742 699 827 98.7 807 895 847 97 95.2 735 832 509 %08 839 627 915 9.8 8.5 854 95 %6
1998 %.4 746 70 8 988 803 895 848 97 954 741 833 498 908 842 632 921 948 8.8 85 9.9 %.6
1999 %23 755 701 833 98.9 803 896 8 97 95.4 748 834 49.1 909 846 618 93 95.1 871 8.7 9.9 9.7
2000 9.1 776 70 836 9.7 98.9 805 896 852 97 9%.2 95.7 754 836 488 %08 ES 815 634 934 9.2 874 8.9 9.9 9.7
2001 9528 782 699 838 9.6 9% 807 897 854 97 9.2 959 75.9 838 4956 90.7 852 817 622 933 953 876 8.1 98 9.7
2002 9.5 792 698 8.1 9.5 99 809 897 85 97 9.4 % 762 8 499 906 858 82 632 938 95.4 878 8.2 948 %8
2003 9.3 794 698 84.4 943 99 812 89.7 8.7 97 9.4 9.1 768 841 4956 906 8.9 823 634 939 9.6 882 86.4 948 %8
2004 9 802 69.4 8.7 943 991 815 896 861 971 %5 93 774 842 844 906 86.4 827 658 9 9.7 885 86.4 98 %8
2005 9.9 808 69.1 8.9 9.1 991 817 896 866 97.1 9.6 963 78 844 E9 906 6.6 831 645 938 9.7 888 8.4 9.9 9.9
2006 9.7 811 69.1 8.2 943 992 819 896 86.7 97.1 9%.8 9%.4 785 845 89.1 906 868 835 643 9.4 9.7 89 86.4 948 9.9
2007 %45 795 689 854 %5 9.2 8 896 86.7 97 97 9.5 791 846 89.1 905 869 839 64 945 958 892 83 9.9 9.9
2008 943 792 6838 8.6 9.7 993 822 897 £ 97 97.2 9.5 795 847 888 904 87 843 643 9 9.8 895 8.3 949 9.9
2009 9.1 815 675 8.7 9% 992 823 899 86.8 97 97.3 9%.6 796 848 881 903 871 846 637 945 9.7 899 863 9.8 9.9
2010 939 829 66.6 8.9 95.2 992 822 902 868 97 97 9.7 796 849 897 902 873 848 626 948 95.7 90.1 863 9.7 9.9
2011 936 832 669 8.1 9.5 993 821 %06 8.9 97 97 9.7 795 8 906 90.1 875 ES 624 95 9.8 903 86.4 946 9.9
2012 934 84 667 8.2 9.6 993 821 %08 868 971 97 9%.7 794 85.1 90.7 918 899 877 8.1 616 95 9.8 903 8.5 9.6 %9
2013 9 8.4 66.7 8.4 993 821 911 86.7 971 9%.9 9%.8 792 8.1 915 919 897 875 853 609 9.1 958 904 8.6 945 9.9
2014 9238 8.9 67 8.5 821 912 9.9 791 852 873 85 95.4 9.9 8.5 944 9%6.9
2015 851 853 856 94

Average %9 796 6838 846 2.7 99 815 899 86 971 %8 9%6.1 77 842 705 919 905 86 838 629 9 95.4 884 8.1 9.8 %8

Median 95 795 692 88 9.6 991 816 896 861 97 9.9 9.3 7.7 844 844 919 906 865 841 632 94 9.7 885 863 98 %69

(1)Some countries of the sample are not covered in this table: BG, IE, ES, HR, CY, MT, RO, IS, NO, CH, TR, HK, NZ and RU.
Averages and medians are calculated over the whole available period, for some countries since 1970 (not displayed in this table).

Source: OECD, own calculations, for countries for which information is available.




ANNEX 2
Conversion factors for floor areas

For countries outside Europe, national sources for floor areas are used usually based on a concept of
floor area that differs from the one of useful floor area used by Eurostat. Therefore, some corrective
factors based on the TABULA project have been applied. This project, co-funded by the Intelligent
Energy Europe (IEE) Programme of the European Union, has developed residential building
typologies for energy purposes, incidentally defining some conversions between different concepts
of floor areas.(*")

Based on these conversion factors, coefficients are applied to convert different notions of floor area
into them into the corresponding concept of conditioned floor area:

e External dimensions (including walls) should be multiplied by 0.85.
¢ Conditioned living area should be multiplied by 1.1.
o Conditioned useful floor area should be multiplied by 1.4.

Equalling these expressions, different concepts of floor areas are in turn converted into useful floor
areas based on the following conversion factors:

e External dimensions (including walls) should be multiplied by 0.85/1.4 (=0.607).

¢ Conditioned floor area should be multiplied by 1/1.4 (=0.714).

¢ Conditioned living area should be multiplied by 1.1/1.4 (=0.786).

To confirm the magnitude of these conversion factors, useful floor areas obtained with the
conversion of conditioned floor areas by country from Tabula are compared with the results of
Eurostat (EU-SILC survey), for two types of dwellings (see Table A2.1). (*8) Single-family houses

from Tabula are compared with detached houses from Eurostat and terraced houses are compared
with semi-detached houses.

(*) See "Typology Approach for Building Stock Energy Assessment”, TABULA Calculation Method — Energy Use
for Heating and Domestic Hot Water- Reference Calculation and Adaptation to the Typical Level of Measured
Consumption, page 28.

(%8) See Table 4 from : EPISCOPE Project Team (2015), Evaluation of the TABULA Database, Comparison of
Typical Buildings and Heat Supply Systems from 20 European Countries, December.
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Table A2.1: Comparison of useful floor areas from Tabula (April 2015, multiplying conditioned floor area by
1/1.4) and from Eurostat (EU-SILC survey, 2012)

TABULA single EU-SILC TABULA EU-SILC semi-

family house detached (a)/(b) terraced detached (c)/(d)
(a) house (b) house (c) house (d)
EU28 (Eurostat) & 20 countries
110.71 119.1 0.93 127.14 110.7 1.15
(TABULA)
Median over all countries 0.9 0.93
Average over all countries 0.94 1.15

(DUnits: number of square metres of useful floor area for (a), (b), (c) and (d).
The 20 countries covered by Tabula are BE, BG, CZ, DK, DE, IE, EL, ES, FR, IT, CY, HU, NL, AT, PL, SI, SE, UK and RS (Serbia). EU

countries not covered by Tabula are thus: EE, HR, LV, LT, LU, MT, PT, RO and SK, whose limited weights should make the
perimeter of Tabula for 20 countries comparable with the one of EU28 and, conversely, NO and RS are covered by Tabula
and are notin EU28. Inertia of average surfaces should also make the figures comparable for 2012 and April 2015.

Source: TABULA/EPISCOPE, Eurostat, own calculations
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ANNEX 3

Fall back method: price estimates from property
advertisements on real estate agents' website

Table A3.1: Coverage, sources, and results

Country

Period

Sample size (total number of
dwellings in the country in
parenthesis: source Eurostat for
EU countries, 2011 by default)

Coverage

Weights / stratification used for

Results

Remarks

BG

EE

EL

FR

HR

cy

Oct-17

Oct-17

2011

Oct-17

Nov-17

2012

Feb-14

Oct-17

2744 (3882810)

14535 (649746)

All but one regions (Yambol, the
fifth least constructed one in terms
of floor area) are covered

All regions are covered

11374 (1649408 dwellings in 2011) All counties are covered

7683 (1697665 dwellings in 2016) All counties are covered

133324 (6371901)

290174 (27095096)

149000 (1730000)

6249 (431049)

308 municipalities are covered

over 325 (coverage in terms of Square metres by region

dwellings: 99.5%)
All regions are covered except

Corsica (representing around 0.8% Square metres by region

of dwellings)

All counties are covered

All districts are covered

Useful

supplied by NSI

Square metres by region, putting
apart the capital

Number of rooms by county

Number of rooms by county

Floor areas of census by county

Floor area of occupied dwellings,
for rural and urban areas of each

district
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Excluding regions for which less

region, than 10 observations are recorded,

afigure of 670.3 BGN/m? is found
(equivalent to 580.6 in 2012).

The weighted average gives
1046.5 €/m? in October 2017.
Results are close using median

values. Weighted median surfaces
are consistent with NSI figures for

2011 (72.7 m’ and 70.6 m’

respectively).

1768.8 €/m’ (average) and 1721.2
€/m? (median) without correcting
for floor area. 2462.8 €/mZ
(average) and 2396.5 €/m?
(median) correcting for floor area.

2383.3 €/m’ (average) and 2389.2
€/m? (median) without correcting
for floor area. 3318.3 €/m*
(average) and 3326.5 €/m?
(median) correcting for floor area.

1350.1 €/m’

2529 €/m* (average) and 2398.4
€/m? (median)

1205.7 €/m’

The weighted average gives
2411.1 €/m’ and the weighted
median 1857 €/m2 (the
discrepancy between the two
figures signalling a potential over-
representation of prime goods)

Concentrating on flats in district
centres, which would give a
perimeter comparable with the
one of the NSI ("market prices of
dwellings") gives 959.6
(equivalent to 831.1 in 2012, close
to the NSI figure (881.4 BGN/m2))

Transaction data from NSI. Floor
areas correspond to heated floor
area, not to useful floor area.

Floor areas usually used in Ireland
correspond to heated floor area,
not to useful floor area.

Transaction data from notaries-
INSEE BIEN / PERVAL

The median value is retained, due
to the potential over-
representation of prime goods

(Continued on the next page)



Table (continued)

All regions are covered.
Stratification has been made with
8 groups: the capital (Riga),
Jurmala (3rd city of the country
and main city on the coast),

Prices may be overestimated
compared to transaction values,

Number of houses and flats for all . .
due to high unoccupied rates.

v Jul-16 12971 (1018532 areas except Riga and surfaces b ice: 2
( ) Liepaja (other big city on the Larters opri ag v Mean price: 703.9 €/m Besides, stratification may need to
coast), big cities except the a 8 be refined using floor areas
previous ones, intermediary cities, instead of number of dwellings
big regions, intermediary regions
and small regions.
o Number of square metres by 682.5 €/m2 (average) and 635.4
LT Oct-17 18370 (1374233) All municipalities are covered I 2
municipality €/m’ (median)
Data come from NSI, registerin,
All regions are covered. Inside 1017,3€/m1 for the mean and . 8 8
regions, only the municipality of 949.4€/m? for th dian (for i transactions and not from realtors.
MT 2012 3493 (223850) ! N N Number of rooms by region -4€/m” for the median (for flats Surfaces  for  houses  may,
Fontana (613 dwellings in 2011) only: 1161.8€/m2 for the mean . N
N ) . sometimes, be wrongly filled and
did not register any transaction and 1094.6€/m2 for the median) .
include external surface
All regions are covered. Offers
represent between 0.14% . 2
Floor area by region and, for 2828.7 €/m” (average) and 3125.3
AT Jul-16 25175 (4441408) (Vorarlberg) and 0.98% (Wien) of | 0" ©¢2 ¥ 18 5.7 €/m” (average)
the stock of dwellings, for an il €/m” (median)
average of 0.57%
Comparisons  with transactions
. . prices, weighted with the share of
All regions are covered and main o
L N housing in the market stock, from
cities are considered separately. )
The number of offers by Number of dwellings by region and 3215.2 PLN/m’ (average) and Polish Central Bank, for Warsaw,
PL Jul-16 361345 (12965598) > v Number 85 Dy reg - S the 6 following main cities and the
region/city ranges from 761 up to main cities 3715.1 pLN/mZ (median) ) o .
. . 10 following other main cities, give
75795, with a median value .
around 4200. close results (these 17 cities
: represent around 25% of total
stock of dwellings)
Floor areas may correspond to
Number of useful square metres gross or useful floor areas, which
PT Oct-17 69776 (5690222 in 2016) All municipalities are covered o q 1385.7 €/m* (average) counterbalances the positive bias
by municipality
of realtors offers compared to
transaction price to surface
All municipalities and towns are Number of square metres by 566.9 €/m* (average) and 610.9
RO Oct-17 54214 (8722398) L
covered municipality or town €/m? (median)
All statistical regions and main Number of square metres by 2
sl Oct-17 4024 (534462) - o . . 1193.1€/m” (average)
municipalities are covered municipality and statistical regions
Results are different from the one
published by the central bank
. Number of square metres by 2 because this uses transactions as
SK Jul-16 25714 (1941176) All regions are covered . 752.4 €/m" (average) . . .
region weights. Using the same weights,
the two sources would be
consistent.
Floor areas of cantons, putting 7608 CHF/mz(average)and
CH Oct-17 15171 (4300000) All cantons are covered
apart Geneva and Basel 6833.6 CHF/m’ (median)
s Oct-17 2549 (126211 dwellings from  Cities covered represent 96.2% of Floor area by cit 289327.1 ISK/m?
Census 2011) dwellings Y Aty . /m” (average)
All provinces are covered. Inside The median value, consistent with
™ Oct-17 51018 (19454000 main dwellings provinces, only 4 cities are not Number of rooms by province (26 2696.3 LT/m’ (average) and the perimeter fr;:m the Central
in2011) lcjov;:.ents representing 324000 provinces) 2306.2 LT/m? (median) BankTCBRT) is 129% above
welli

Source: Real estate web sites (BG: mirela.bg; EE: kinnisvaraportaal-kv-ee.postimees.ee; IE: myhome.ie; EL:
en.tospitimou.gr and xe.gr; HR: dogma-nekretnine.com, realestatecroatia.com; CY: aloizou.com.cy and
incyprusproperty.com; LV: ee24.com; LT: alio.lt; AT: immobilien.net; PL: domy.pl, oferty.praca.gov.pl and
otodom.pl; PT: casa.sapo.pt and idealista.pt; RO: homezz.ro and magazinuldecase.ro; Sl:
nepremicnine.si2l.com; SK: reality.sk; IS: fasteignir.visir.is; CH: homegate.ch; TR: hurriyetemlak.com), own
calculations, Eurostat, national censuses for non-EU countries.
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ANNEX 4

Comparison of price level estimates from alternative methods
and sources

Table A4.1: Price level estimates in euro per sgm from different methods and sources, 2016

Baseline

Country method Fall back method Surveys
EU countries
BE 2079.6 2195.3 (source: Dujardin et al. (2015)) 2171.6 (HFCS, 2™ wave)
BG 306.8 (439.3 for flats in district centres) 491.8 (NSI, average “market price of dwellings” (flats) in district
centres)
cz 685
DK 2101.1 2126.5 (Danish Mortgage Banks data)
DE 1965.2 2111.5 (source: Dujardin et al. (2015)) 2295.9 (HFCS, 1** wave)
1123.4 (NSI, based on the survey “Real Estate Agencies”, harmonizing
EE 9659 for floor area) and 1378.4 (HFCS, 2 wave)
IE 3001.1 2845.7 3730 (HFCS, 2™ wave)
EL 1218.4 1360.4 938.5 (HFCS, 2™ wave)
L 1499.4 (Ministry of development, based on appraisals, Professional
ES 1499.4 1643.2 (source: Dujardin et al. (2015)) . . A
Association of Valuation Companies (ATASA))
FR 2503.5 2504.5 (source: Dujardin et al. (2015)) 2255.1 (HFCS, 1% wave) and 2935.4 (HFCS, 2™ wave)
HR 1195.4 1484.7 (NSI: new dwellings sold)
1608.1 and 1511.6 (source: Cannari and Faiella (2008), using the
o Survey of Household Income and Wealth, the Osservatorio Mercato
m 1763.8 1983.5 (source: Dujardin et al. (2015)) Immobiliare  dell’Agenzia del Territorio and Il Consulente
Immobiliare); 1907.4 (HFCS, 1% wave) and 2117.1 (HFCS, 2" wave)
cy 1769.2 1592 (HFCS, 1% wave) and 1573.4 (HFCS, 2™ wave)
Lv 694 543.5 (HFCS, 2" wave)
LT 565 615.1
LU 4371.3 4828.9 5535.1 and 5554.4 (HFCS, 1" and 2 waves, harmonizing for floor area)
HU 628.2 652.5 (HFCS, 2" wave)
MT 1159.2 1321.8 (HFCS, 2" wave)
NL 2164 2354.7
AT 2498.5 2805.5 3530.6 (HFCS, 2 wave)
889.9 (NSI, new residential buildings, harmonizing for floor area) and
PL 653.3 716.8 nd
1085.4 (HFCS, 2" wave)
1160.4 (NSI, Survey Inquérito a Avaliagdo Bancdria na Habitacdo) and
T 11665 1226.1 1226.6 (HFCS, 2nd wave)
RO 541.9
N 1136.6 1061.4
SK 709.1 744.9 805 and 771.9 (HFCS, 1% and 2" waves)
FI 1602 1674 1601.6 (HFCS, 1* wave) and 1810.8 (HFCS, 2nd wave)
Se 2432 2541.3 2489.1 (average purchase price for one and two-dwellings buildings,
source: NSI)
UK 2500.8 2538.8 (Halifax-financed transactions, existing
homes)
Non EU countries
IS 2148.6 1945.3
2925.7 (NSI: freeholders, using average price per m2 for detached
NO 2640.7 houses, row houses and multi-dwellings, weighting by stocks of floor
areas)
CH 5190 5775.6 (harmonizing for floor area)
™R 890.1 (median: 793.8) 696.8 (Central Bank: stratifi_ed _rr!edian price using the appraisal value
of houses from approval of individual loans)
AU 5351.5
CA 2442.1 2678.8 (Canadian Riarli:::;te Association, sale 2552.2 (National Household Survey, harmonizing for floor area)
HK 29836.3
JP 1510
Nz 3977.1
RU 686.7
KR 2438.5
us 1474 1467.4 (Census, new single-family houses sold, harmonizing for floor

area)

(1)"NSI" stands for national statistical institute.

Figures are converted in euros for 2016 and the surface of census is for main dwellings only. Unless stated,
calculations are performed harmonising for floor area to be consistent with the concept of useful floor area.
See Tables Al1.1, A1.2, A1.5 for sources and methods.

Source: See table 3.1 and references found in the table above (column 3)
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Graph A4.1:Price level estimates in euro per sgm (in log) from different methods and sources, 2016

9
|
A
%o
8.5 52
L 2
@ Baseline M Fall-back A Surveys (closest values) AA.
8 ‘—i
.l
g o005 e
& A
o4
7.5 g.’
: | L2
O ®,
Aptd
|,
*Com
7 Ai
|
am 4
o
[ |
6.5 —.-‘—'—’—. =
[ |
m®a
A
6
||
L 22U HEH T dE S S8 UST g 2EAEZEREST R3S

(1)Prices are in euros and in logarithm. A difference by 0.1 point between two sources means a difference by
10%. HK is not represented, because it would be out of scale and has only one source anyway. BG displays an
important discrepancy between realtors and survey data because the latter covers only flats in district
centres: comparing the two sources in this latter perimeter would lead to a much reduced discrepancy,

around 6%.

Realtors data for BE, DE, ES, FR and IT are from Dujardin et al. (2015) and for UK and CA are directly from

realtors and are represented in yellow.

Source: See Table A.4.1.

40



ANNEX 5
Definition of statistical concepts

Conditioned floor area: floor area based on internal dimensions, measured to the inside surface of
external walls. It is generally equal with the heated area or with the air-conditioned area, dependent of
which is the bigger one.

Gross disposable income per capita: Calculated as the ratio between gross disposable income of
households and non-profit institutions serving households (NPISHs) and total population. Source:
national accounts.

Living floor space: The living floor area is obtained by adding to the surface of living rooms (kitchens
above 4m?, dining rooms, livings, bedrooms...) the floor area of kitchens smaller than 4m?, bathrooms,
toilets, corridors and halls, covered terraces and swimming pools inside dwellings. The floor area is
measured inside outer walls, excluding cellars and attics. This definition may vary marginally for non-EU
Countries.

Purchasing Power Parity (PPP): Expressed in national currency per current international dollar. The
source is World Economic Outlook (WEO, IMF), using primary source information from: OECD, the
World Bank, and the Penn World Tables(*°).

Saleable area (in the case of Hong-Kong): floor area exclusively allocated to the unit including
balconies, verandas, utility platforms and other similar features but excluding common areas such as
stairs, lift shafts, pipe ducts, lobbies and communal toilets. It is measured to the exterior face of the
external walls and walls onto common parts or the centre of party walls.

Useful floor space: according to Eurostat, useful floor space is defined as the floor space measured inside
the outer walls excluding non-habitable cellars and attics and, in multi-dwelling buildings, all common
spaces; or the total floor space of rooms falling under the concept of 'room'. A 'room' is defined as a space
in a housing unit enclosed by walls reaching from the floor to the ceiling or roof, of a size large enough to
hold a bed for an adult (4 square metres at least) and at least 2 metres high over the major area of the
ceiling. The useful floor area in SILC HC020 (2012) uses the same definition as for census.

(*%) For further information see Box A2 in the April 2004 World Economic Outlook, Box 1.2 in the September 2003 WEO for a
discussion on the measurement of global growth and Box A.1 in the May 2000 WEO for a summary of the revised PPP-based
weights, and Annex IV of the May 1993 WEO. See also Anne Marie Gulde A.-M. and Schulze-Ghattas M. (1993), Purchasing
Power Parity Based Weights for the WEO, in Staff Studies for the World Economic Outlook (Washington: IMF), pp. 106-123,
December.
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Table A5.1:

Price level estimates (€/m2)

BE 8G (=3 DK DE EE IE EL ES R HR i (=% W [ w HU MT NL AT PL T RO si sk Fl SE UK Is NO CH ™ AU cA HK ”» NZ RU KR us
1980] 426,6 4046 8570 60,8 2142 5593 454,0 4301 497,1 3032 5017 3584 3116 9783 3316 602,4 3161
1981] 399,4 3829 9618 562,1 2179 5944 567,8 4426 65,2 3701 4814 3673 3682 12782 7471 460,4 7445  307,6 400,5
1982] 354,4 3662 10325 597,3 1955 5969 623,3 393,7 36,8 4055 4092 3549 3713 13560 7543 469,4 8422 4021 64,1
1983] 3428 4412 1054,7 6116 2186 5928 649,7 389,8 45,5 521,9 4389 4173 4245 15111 8549 5743 10458  463,7 563,9
1984] 360,5 5215 10438 650,2 283 6224 667,7 4234 4456 6068 4679 4268 4797 1566,6 10219 6287 1162,6 4436 686,5
1985] 366,5 612,7 10550 658,8 259 6550 626,3 48,2 56,7 6088 4609 4599 553,8 16416 7828 499,7 11900 4256 576,2
1986] 396,1 692,7 11128 632,5 2743 6685 663,5 515,3 502,2 5049 4557 4434 617,7 18446 642,1  488,0 12722 4094 5103
1087] 4222 6347 11119 615,7 3794 7049 667,0 557,3 5321 6617 4937 5388 646,6 20528 6061 4933 14775 492,0 446,1
1988] 4518 6351 11215 670,2 5018 7685 748,3 638,9 549,9 65,7 9407 6140 7384 7092 22319 9771 7034 1690,3 5909 5223
1989] 5263 642,4 11885 732,9 6272 8832 889,9 782,5 6018 5275 11590 7063 7697 6462  2404,1 11037 8012 1552,4 5803 538,7
1990] 587,7 5940 12708 8356 7278 9569 1028,2 9015 609,1 594,2 10741 7626 7979 5896 25377 90,3 6829 1639,5 5314 87,7
1991] 6164 5982 13323 860,9 8380  1006,1 11895 979,5 627,5 7208 8233 8397 7774 553,7 23907 987,9  727,0 1887,2 4852 502,6
1992] 686,2 6160 14619 904,6 7732 10242 11796 1127,5 7101 8202 5987 6627 6697 502,7 23571 10052 7533 20127 5151 570,5
1993] 7207 611,8 15481 867,6 6719 10234 1156,7 1109,4 7797 749,2 5351 5421 6960 507,2 23849 11029 7975 23333 6318 634,2
1994] 788,9 6933 16378 904,1 6635 10218 1092,4 1161,7 870,6 7709 6285 5742 6854 5788 24407 11855  707,7 23175 7468 594,6
1995] 8345 7651 16809 931,2 697,3 10338 1055,9 1178,9 9283 780,2 6176 6076 6411 621,7 25019 1077,7 6508 20630 7799 570,9
1996] 822,7 829,6  1605,1 1113,0 6903 10235 1193,3 1213,1 992,5 7951 6403 6175 7637 6988 21196 12188 6787 18825 9772 6164
1997] 8287 90,9 9153 15529 12326 8676 6878 10110 1215,9 1236,2 1089,1 7988 7308 6505 9187 7771 21553 11796 7544 18842 9683 9331 7195
1998] 8907 1045 10081 15550 14998 9390 7241 1040,7 1219,0 1293,9 12213 8413 8111 6556 9678 789,7 21335 1127,4 6525 20041 8162 11302 7139
1999 9540 1054 10769 1556,6 18223 10207 7992 11113 12318 2114 13771 14204 9169 8836 7945 1217,7 9639 21341 14892 8289 109237 2509,6 9515 13764 8798
2000] 10058 1046 2472 11439 15638 21985 10939 867,8 12095 7369 12800 2138 2060 1477,0 3743 16790 13895 987,9 9342 8568 13940 9997 10960 22498 14832 9042 105240 2320,6 8682 13542 10138
2001] 10542 1054 2968 12152 15653 25300 12514 9526 13037 7739 13545 221 2451 16853 4185 18394 1400,1 1041,7 9194 8781 15459 9122 12131 23321 1601,1 9394 97600 20566 8802 14264 11445
2002 1121,3 956 3384 12603 15436 26425 14247 10992 14177 8029 15158 13764 2953 2641 18275 4501 19562 14091 1047,6 9777 9493 16793 10365 13920 2377,0 17705 8634 72902 18050 10299 2588 15537 1029,7
2003] 1199,5 1066 3632 12974 15497 3021,2 15016 12881 15862 8105 16090 13622 3303 2898 20325 507,6 20043 14126 1059,2 743,3 10390 10196 17944 10986 12237 22472 23080 9536 53531 15597 12789 287,4 13988 9206
2004] 13036 1571 3880 14148 15263 3832 33586 15364 15080 18267 8976 17082 15199 3270 3132 23166 589,6 20844 13861 1066,3 804,7 11226 11226 20064 13027 13773 23517 23598 10205 62804 14163 15246 3595 15045 9343
2005 14688 2145 4139 16588 15443 5085 36834 17038 17123 21067 10385 18385 16334 4063 3936 25809 6423 21837 14551 1090,8 91,7 3441 12141 11829 23060 18950 1537,9 24193 26044 13181 85745 13546 19076 4942 18099 11915
2006] 16120 2461 4702 20592 15388 7602 42310 19293 19419 23620 12263 19440 18122 6296 5052 28683 7700 22770 15152 11130 10761 4418 12987 13813 2537,9 17725 1694,8 24860 26872 13224 77172 11633 19442 7162 18671 11303
2007] 1737,6 3173 5792 21138 15054 9181 45469 20441 21324 24983 13777 20410 20006 8590 6382 30687 6692 9317 23872 15859 11283 13303 5842 13753 14884 25542 19650 19748 25558 29585 15602 76889 10958 21225 997,1 18254 10115
2008] 18142 3965 6476 20066 15258 8298 42313 20785 21018 25187 14128 20949 21135 8539 6955 31714 6518 10349 24396 1601,8 7688 11710 9149 14235 7679 13862 13068 1877,9 11285 1594,6 29557 25418 13986 95289 14423 15956 10812 14646 9834
2009] 18057 3156 6320 17684 15388 S521,1 34209 20012 19630 23628 13523 20846 19748 5346 4873 31347 6091 9901 23309 16653 7562 11602 6621 12886 6700 14061 14268 18351 9629 19090 2972,0 33495 15277 92570 12870 19177 10282 16302 894,1
2010] 18624 2835 6559 18151 15554 5506 29592 19081 19283 24763 12525 20679 18617 4759 4513 33046 5784 10008 22906 17680 7516 1169,1 6085 12903 6432 14948 17621 20018 10920 21981 36238 7963 || 45585 18892 12389,1 16001 22508 11775 18527 9351
2011 19372 2679 6381 17889 16092 5974 24537 18038 17810 26200 12290 20839 18319 5330 4812 34262 4936 9872 22454 18785 6707 11117 5260 13253 6335 15424 18170 20328 11063 23882 39649 7238 | 46051 19991 154433 17363 23419 9113 19438 9255
2012] 19806 2628 6447 17342 16648 6409 21236 15935 15177 26059 12065 20252 17760 5502 4800 35701 5115 1017,3 20945 20159 7083 10331 4857 12339 6164 15797 19091 20890 11064 26909 41864 8217 45942 21078 171961 1517,8 25584 10856 2097,1 934,4
2013] 20039 2570 5912 18023 17167 7091 21502 14206 13793 25556 11484 19096 17033 5836 4859 37479 4905 10131 19689 21202 6642 10137 4816 11692 6220 1597,9 1950,8 2097,4 12536 24596 42398 7223 | 40375 19359 193243 12111 26707 10027 20105 9582
2014 1992,7 2607 5989 18738 1770,5 8064 25057 13145 13836 25157 11257 18261 16732 6186 5171 39124 48L1 10390 19849 21946 6520 10567 470,5 10920 6307 15923 20127 24251 13964 23369 44461 8474 | 45794 21263 232562 12256 30710 6368 22364 11445
2015] 20261 2679 6390 19996 18539 8617 27928 12489 14331 24785 10959 17781 16490 597,8 5360 41235 5433 10993 20556 23021 6634 10890 4795 11008 6646 15923 23272 27269 16500 23346 50625 8651 || 49700 20848 299860 13907 33470 5780 23782 13456
2016] 20796 2867 6850 21011 19652 9027 30011 12184 14994 25035 11172 17638 16535 6486 5650 43713 6282 11592 21640 24985 6533 11665 5064 11366 7091 16020 24320 25008 21486 26407 51900 8319 | 53515 24421 298363 15100 39771 6867 24385 14740
2017 21560 3116 8094 21908 20430 9523 33284 12062 15922 25856 11786 17567 16906 7059 6153 46175 6807 12157 23385 26304 7164 12743 5233 12281 7509 16252 2511,0 25260 24465 2559,7 48557 7494 [ 55149 25829 303814 14160 6133 24483 13823

Source: See Table 3.2 for level estimates and Eurostat, BIS and OECD for house price indices series and exchange rates.
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Table A5.2:

Price level estimates, purchasing power parity (national currency divided by PPP index using implied conversion rate compared to the US (US:
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2002 [130078 383725 738995 121509 17968 267061 214248 150077 150631 174779 194334 247053 770058 651198 27306 srsis 2220 16231 tst070 101207 se6o12 158545 867154 146018 217125 255633 11918 876763 1546395 04071 139345 28749 107935
2003 [19312 2633 20853 20001 181675 S00618 22785 18297 175030 17665 203026 212242 SI61TS BT 250525 ausa0z 27497 165599 o178 103 10545 101026 183024 984357 14718 2158 301307 127526 87503 150454 170667 15317 246038 116267
2000 [15271 610756 sts 56 138156 161059 s39228 seises 227278 211790 0m2es 19487 216776 23382 SoesE sen0se 2us298 - 166093 862 120835 113054 205015 100221 157425 23577 13630 137315 113081 146778 20752 167365 27152 127257
2005 [173612 08725 assass 162959 1631 121363 239 254201 238153 265271 2r6n2s 236619 24813 04282 0231 315128 121023 25025 173438 19645 151041 81783 133566 126866 250367 142536 161749 250321 19505 1280 137805 145631 233076 178657 255144 14056
2006 [191905 a96.83 sa062 200143 193068 11608 s32s 2099 278 7s29n 252203 2O LA aEEY seis 05 16102 266632 182778 1731 17786 ss6sy wse17 1ess12 248426 158428 174235 268468 Sisacs 166454 103061 146532 260414 236521 280836 14585
2007 Ja083.48 106837 11381 210098 190796 190871 470207 01932 292106 291521 278582 265108 SO 12998 151226 IS 1B 116452 280849 191998 o dt6660 125247 154340 162272 273040 170578 135336 284752 Joa532 180473 160051 150434 284152 308764 308801 14880
2008 [a32 125888 12558 195077 198102 163661 5oL 299935 273 290527 e IS S 199654 16199 VST 14036 190163 285672 193621 LN 161827 4SLSL 2608 46549 154027 161857 2SRESD I6SLAS 7BAED 295766 33162 190797 187618 155937 266574 33187 328557 136864
2008|1651 ses07s suasien 172098 195026 102982 smen0n 28362 0011 276346 267613 27258 295198 1696 1203 S 1934 12348 0L 19944 172924 179595 161066 195787 0RSH 154521 6DAG ALG 136323 16322 297919 0473 191153 190833 MsS14 261503 32604 564 12881
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Source: See Table 3.2 for level estimates and Eurostat, BIS and OECD for house price indices series and exchange
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Table A5.3:

Price level estimates (national currency/m2)
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207 | 176 6 1529 15755 1054 9181 4Si69 20441 2124 2493 10094 2040 20006 SSLL 632 0667 1697920 9317 2872 15659 183 103 613 1ms3 wos27  1e7aa | wsossas  1s7is7 a2 aos76 M43 smGE2 180780 40NE  3SEELA 2513050 14890
208 | 18102 7755 w7052 907 158 m98 a3 20785 2019 25187 10916 20949 21135 8605 6955 3704 31 10349 4396 16018 3934 1710 603 1235 7679 1362  leoas  17s7 | womsi21  1ssens a2 SIS33 23773 102770 181931 800 M6R4 26936230 13686
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Source: See Table 3.2 for level estimates and Eurostat, BIS and OECD for house price indices series and exchange rates.
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Table A5.4: House price to income ratio estimates (number of yearly incomes to purchase 100 square metres)

e 8G a oK DE EE 3 EL Es R HR " o w i w HU mr N AT pL PT RO st sk Al se Uk s cH ® b HK » Nz RU KR us
1980 91 101 66 a7 63 76 54 85 108 87,7 45
1981 61 88 109 64 83 65 72 51 87 65 13 76,0 a3
1082 52 82 103 54 71 68 67 51 83 57 116 74 42
1983 60 79 94 50 71 73 61 a9 80 57 17 74,8 a1
1984 64 77 85 47 68 75 57 51 84 53 116 737 39
1985 a7 72 75 77 a7 65 72 54 58 85 52 14 708 39
1986 a7 76 75 74 49 66 71 54 70 86 58 114 657 39
1087 49 68 77 72 51 69 73 56 80 70 84 64 120 56,7 40
1988 52 65 81 74 53 71 92 63 92 68 92 70 120 65 39
1989 54 61 85 80 56 71 100 69 99 60 105 73 121 56,7 39
1990 56 55 87 86 61 67 88 69 87 53 152 103 69 129 56,0 38
1991 55 53 104 88 91 62 68 71 64 79 46 13,1 104 71 126 503 37
1992 56 51 102 83 99 67 70 59 55 7.0 42 130 103 71 17 a7 36
1993 57 50 104 80 103 63 76 55 a9 65 40 120 103 71 11 36,2 36
1994 59 55 105 79 97 61 80 60 51 64 44 18 102 73 107 310 36
1995 58 54 103 87 76 88 60 76 11,7 54 50 54 a5 104 99 68 104 272 36
1996 59 59 100 85 75 87 63 81 14 56 50 53 a7 97 95 68 102 22 35
1997 59 121 65 97 100 82 73 88 63 86 1.2 62 53 54 50 93 96 67 1186 98 233 35
1998 61 11,3 69 95 105 82 72 87 63 91 108 65 56 59 51 89 100 64 88,1 96 105 205 35
1999 64 105 74 92 151 109 82 75 86 101 62 101 1,0 67 58 63 55 87 103 63 7.2 94 101 195 35
2000 64 95 66 77 91 165 1,7 82 78 200 85 96 84 60 76 1,4 82 13 67 61 67 69 60 83 103 62 680 92 103 188 36
2001 64 89 67 77 87 168 12,7 84 80 183 86 %0 90 69 81 1 81 13 63 61 70 68 63 82 108 62 600 91 100 185 37
2002 68 68 73 76 86 166 135 93 85 178 93 127 15 89 72 86 19 81 109 65 62 79 66 61 83 125 65 555 86 108 96,0 203 38
2003 72 72 77 76 84 17,9 130 104 93 173 96 120 120 50 79 95 121 78 109 92 66 65 89 69 58 84 138 69 a9 82 120 838 208 39
2004 77 96 73 80 81 101 188 124 116 103 180 99 120 105 82 82 108 125 75 104 94 68 70 9% 70 61 86 138 72 604 77 133 69,2 196 a1
2005 84 116 71 91 81 116 193 135 126 117 191 104 1,7 105 93 87 110 131 74 102 101 77 72 74 103 84 61 87 135 75 67.8 73 147 574 189 a3
2006 88 116 71 108 78 148 21 11 138 126 212 107 123 127 102 9% 126 131 74 101 12 83 74 79 107 87 73 89 134 79 634 71 152 89 193 43
2007 91 131 80 110 75 148 215 14,0 148 127 24 109 13,0 139 118 97 18 143 132 74 98 128 96 74 84 13 81 77 91 137 85 64,5 70 158 05 204 a2
2008 91 134 85 102 74 18 193 135 14,1 125 23 110 126 11,8 107 99 117 139 132 73 153 98 238 126 103 71 80 105 76 72 93 133 85 714 71 150 341 206 37
2009 89 103 80 88 75 81 17,0 128 130 118 199 13 124 89 80 105 111 142 127 76 137 97 184 15 89 71 80 94 72 70 93 135 82 761 68 142 320 201 35
2010 92 91 78 86 74 86 161 133 130 121 185 13 17 85 72 106 106 134 125 80 127 95 163 14 84 73 84 99 78 74 95 150 14,4 86 898 68 139 25 195 34
201 95 80 78 82 74 86 134 137 120 126 180 11 us 91 71 105 95 127 120 83 121 94 141 116 81 72 83 97 75 76 100 136 135 88 %296 69 134 257 195 31
2012 %6 78 76 79 75 87 1,2 132 106 125 176 12 15 87 68 108 89 125 12 86 1.2 %0 13,1 11 77 72 81 93 74 78 103 135 133 %0 1097 68 139 234 191 31
2013 97 74 76 81 76 89 1,8 12,7 97 123 168 105 17 88 65 11,2 83 17 105 91 105 88 96 105 77 71 84 93 74 78 105 129 137 89 1228 69 148 237 181 33
2014 96 75 76 82 77 96 133 119 %6 120 165 100 121 %0 67 15 82 108 104 93 103 92 87 96 76 71 89 98 76 77 107 129 146 92 1236 70 156 230 176 33
2015 a7 74 75 85 79 98 143 118 97 118 154 96 121 83 67 120 91 105 106 a7 102 91 82 96 77 70 98 99 75 77 12 133 157 94 1361 71 172 22 174 34
2016 98 75 78 87 82 98 149 116 99 117 154 94 18 83 66 127 98 103 109 102 99 94 82 95 80 69 105 105 74 81 11 135 163 00 1252 71 188 204 170 35
2007 | 100 78 83 89 83 96 161 13 103 119 91 116 82 66 130 98 102 14 106 98 98 78 100 81 69 108 109 84 82 13 130 72 187 37

Source: See Table 3.2 for level estimates and Eurostat, BIS and OECD for house price indices series and exchange rates.
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