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ABSTRACT:

One of the main causes of the economic and sovereign debt crisis in 2010 – 2012 in 
some European countries like the United Kingdom, Spain and Ireland was the bursting of 
the residential market price bubble that was formed in the previous period. In this paper, 
a specific methodology of indicator analysis of the System of National Accounts and other 
data has been analyzed if it can help identify and prevent forming of some possible future 
price bubbles at the residential market, and therefore negative macroeconomic con-
sequences of their bursting. Comparative indicator analysis and critical values suggest 
measurements of excessive construction activity that led to forming of price bubbles on 
the residential market. Econometric analysis has shown that it is not possible to establish 
critical values as variable of interest is not statistically significant.
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1. INTRODUCTION
Prior to the financial and economic crisis 2007–20122, which started with the crash at 
the mortgage market in USA 2007, and escalated with the crisis of sovereign debts and 
euro crisis 2010–2012, there was a period of over – excessive investing in dwellings. A 
price bubble3 was formed at the residential market, which led to drastic decline of prices 
of dwellings when crisis started. In Ireland there was a drop of 41% in the prices of hou-
ses, on Iceland 29%, in Spain and USA 23% and 21% in Denmark4, and up to 20% in 
UK5until the end of 2011. 

The rise of building activity was enabled by the rise of mortgage credits. The prices of 
houses as collateral of those loans fell. Then the banks faced the problem of covering of 
their losses by the defaults of mortgages. Because of the slowing of growth in all coun-
tries after crises started in 2007, the number of non – payable loans of the households 
significantly have risen, and that has resulted in real and potential indebtedness of the 
states, which had to offer assistance to banks in their recapitalization.

Question that arises after that experience of forming bubbles at the residential market, 
which are surely one of the biggest problems which economies face from time to time, is 
can we prevent some future bubbles by better analysis of the data?

Initiatives at this area mostly entailed discussions in what way the statistics of house 
prices can be improved, and of the need of inclusion of this statistics in the System of 
National Accounts (SNA).6

In this introductory part we need to address the term bubble. Blanchard et al., 2010, 
stress that the crisis has brought back to the fore the old issue of bubbles and fads which 
lead that asset prices deviate from fundamentals, not for liquidity but for speculative 
reasons. Also, the evidence from the crisis strengthens the case for the existence and 
dangers associated with such bubbles, in this case in the housing market. That certainly 
puts into question the “benign neglect” view that it is better to pick up the pieces after a 
bust than to try to prevent the buildup of sometimes difficult-to-detect bubbles.7 The par-
ticipants of the 15th Commonwealth Conference of Statisticians in New Delhi in February 
20118 agreed that the bubbles are hard to define and identify ex ante, as rising asset 
prices may be a reaction to an upbeat economic outlook and not all the fundamental fac-
tors driving asset prices are directly observable, but some definitions do exist for example: 
“The notion of asset price bubble is widely used and accepted, in relation to episodes of 
dramatic price increases that are followed by very rapid falls in prices”9. Stiglitz10 offers 

2 In Kovačević, (2013), pp. 56, this period was characterized as world economic crisis.
3 An abnormal rise in asset prices, often significantly above its fundamental value, due to self – fulfilling expectations about 

high future returns is known as rational price bubble. Draganac, (2018), pp. 38.
4 IMF (2012), Chapter 3.
5 Heike et al. (2015), pp. 61
6 15th Commonwealth Conference of Statisticians, 2011.
7 Blanchard et al., (2010), pp. 8
8 http://www.cwsc2011.gov.in/theme4.html
9 Russo (2011), pp. 3
10 Stiglitz (1990), pp. 13
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the following basic definition: “If the reason the price is high today is only because inve-
stors believe that the selling price will be high tomorrow-when ‘fundamental’ factors do 
not seem to justify such a price- then a bubble exists.”

Forming of the boom and drop on the residential houses market is described in Sorensen 
and Whitta – Jacobsen, 201011. It is the following sequence: (after inflow of capital or 
the rise in savings or the monetary policy loosening, IJ) suppose relaxing of the mortgage 
conditions (like drop in the mortgage interest rate), the short-term rise in prices of the 
residential buildings follows, which initiate the increase of the expectations of further 
increases in house prices, that causes further shift in housing demand. …observed incre-
ases in actual house prices that generate expectations of further capital gains may keep a 
housing boom going for quite some time. …at some point the resulting increase in hou-
sing supply will bring the rise in housing prices to a halt and force a decline in the prices 
of existing homes.” As home-owners observe the fall in prices their expected capital gain 
falls and capital losses rise and the falling demand for houses push the prices even more 
down starting the downward spiral leaving many households insolvent.

Low interest rates and large inflows of foreign funds created easy credit conditions for a 
number of years prior to the crisis, fueling a housing market boom and encouraging debt-
financed consumption12. The U.S. home ownership rate increased from 64% in 1994. 
(about where it had been since 1980) to an all-time high of 69.2% in 2004. Subprime 
lending, which refers to lending to an individual without checking its credit history and 
other relevant factors like ratio of loan to value or collateral, was a major contributor to 
this increase in home ownership rates and in the overall demand for housing, which 
drove prices higher. This credit and house price explosion led to a building boom and 
eventually to a surplus of unsold homes, which caused U.S, housing prices to peak and 
begin declining in mid – 2006. 

The process of preparing for European Monetary Union after 1992 was intended to bring 
the economic cycles of all Euro zone candidate member states into alignment with one 
another, particularly on the key indicators under the terms of the Maastricht Treaty of 
domestic interest rates, inflation and fiscal deficit. The confidence generated in the pe-
ripheral economies made it easier for them to borrow money internationally, and lenders 
in large capital – rich countries proved more than willing to extend new credit lines to 
borrowers in the newly attractive periphery countries. But these new credit lines were 
disproportionately used to fund new construction projects. Economic growth came to 
be more strongly dependent on construction than on other activities. This is how Spain 
and Ireland invested so much in construction of dwellings 2000 – 2007 (see Table 1), 
11% and 10% out of GDP respectively13. One of the reasons was also the presence of 
fiscal incentives that were commonly used to promote home ownership in both countri-
es and were used more actively to stimulate the construction sector during 1990s and 
2000s.14Also, poor corporate governance practices and poor regulatory oversight were 
within the control of national authorities, if they had chosen to exercise these powers 
more forcefully.15

11 Pp. 413
12 Aggarwal (2012), pp. 7
13 Dellepiane et al. (2013), pp. 14,15
14 Idem, pp. 20
15 Idem, pp. 21
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Supply inelasticity becomes a crucial determinant of the duration of a bubble. When 
housing supply is elastic, new construction quickly comes on line as prices rise, which 
causes the bubble to unravel quickly16. However,17Herring and Watcher (2002) note that 
construction lags contribute to the inelastic supply of real estate as an asset. In the short 
run, increases in demand together with inelastic supply of housing and developable land 
cause inventories of for – sale properties to shrink, while vacancy declines and price rises 
accelerate as a consequence. Once prices overshoot or supply catches up, inventories 
begin to rise, time on the market (of unsold houses) increases, vacancy rates (unsold 
houses) rise and price increases slow, eventually encountering downward stickiness18. In 
supporting this view point19some state that continuously rising prices reflect a continuou-
sly rising housing supply, which means that supply will eventually outstrip current market 
demand. In such case, due to the weakened demand, prices will then fall and consequ-
ently the bubble bursts20. When the bubble bursts, housing prices fall below their pre-
bubble levels and bellow what they would have been if the bubble had not happened21. 
Consequently, the severity of the boom and bust cycle has been attributed to developers 
lagging behind optimum timing, building too late in the boom and continuing to build 
into the bust22. Some23emphasize the exogenous forces that enhance housing demand, 
such as government initiatives for wider homeownership. This could provide optimal 
conditions for speculation that further increase demand. Developers and builders can be 
surprised by the dynamic force of demand and by the number of houses demanded. As 
a result, builders may begin to build in advance of confirmed demand, in anticipation of 
a higher arrival rate of new buyers. If developers and builders could predict the demand 
for houses with accuracy and thus the right number of houses to satisfy demand, no 
bubble would be created. Therefore, because current or potential demand for housing is 
not accurately measurable, it could be argued that the housing market is inevitably prone 
to the formation of bubbles.24

For a bubble to end with a sudden crash a number of conditions must be met25. Annual 
house prices must increase exponentially; interest rates must increase suddenly (and 
by a large amount annually) in order to cause the debt burden26 ratio to move relatively 
quickly towards the critical value of (+) 44,05%. Housing supply must also be elastic, to 
cause the bubble to unravel quickly. Conversely, for a bubble to end in a slow disinflation, 
property prices must undergo an initial increase followed by slow disinflation. Interest 
rates must increase gradually and stably in order to increase the time taken to reach the 
debt burden ratio of critical point (+) 44,05%. Finally, housing supply must be relatively 
inelastic to prevent the quick unraveling of the bubble.

16 Ermisch (1990), in Pitros (2014), pp. 3,4
17 Pitros (2014), pp. 3
18 Case and Schiller (2003) in Pitros (2014), pp.3
19 Glaeser et al. (2008) in Pitros (2014), pp. 3
20 Case and Schiller (2003) in Pitros (2014), pp. 3
21 Glaeser et al. (2008) in Pitros (2014), pp. 3
22 Wheaton and Torto (1988) in Pitros (2014), pp. 3
23 Gouldey and Thies (2012) in Pitros (2014), pp. 3
24 Pitros (2014), pp. 4
25 Pitros (2014), pp. 20
26 Ratio of mortgage payments to household net income
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 In the period before 2007, if we take a look at Europe, housing bubble was formed in 
the UK, Ireland, Spain, Iceland and Denmark. If we look at the data that System of Na-
tional Accounts provide, we see that the rate of investments in dwellings comparing to 
GDP amounted 4%, 11%, 10% ,5% and 5% respectively in these countries in the period 
starting from 2000 to 2007 (see Table 1). GDP of construction relative to GPD in the 
United states 2000-2007 amounted 5%.27. The question is can we determine the rate 
of investments in dwellings comparing to GDP that can predict the forming of a bubble?

After the crisis 2008–2010, a number of measures from European Union (EU) legisla-
tion domain have followed, guided towards strengthening of economic governance and 
establishing stabile convergence, economic growth and employment28. At 2010 a “Eu-
ropean Semester” has been introduced, the cycle where EU countries in a defined time 
analyze their economic plans and through which the application of the structural reforms 
is governed (to ensure the progress towards the “Europe 2020” goals), apply fiscal po-
licies in accordance with Stability and Growth Pact and prevent and discover excessive 
macroeconomic imbalances in the frame of „Macroeconomic Imbalances Procedure” or 
MIP. The most important instrument in MIP is MIP scoreboard”29. Firstly there are main 
indicators (like: balance of the current part of the balance of payments in % of Gross 
domestic product - GDP, net international investment position in % of GDP, real index of 
dwellings, flow of private sector financing in % of GDP, consolidated debt of private sector 
in % of GDP etc.), for which target values are defined which signal the levels at which 
the macroeconomic imbalance can occur30, and secondly there are auxiliary indicators, 
which render additional information needed for economic interpretation of the basic indi-
cators, and whose values are monitored but no target values are established (for example 
growth rate of real GDP, investments in % of GDP, balance of non-financial and capital 
account – net lending / net borrowing in % of GDP, net foreign debt in % of GDP31, foreign 
direct investments in % of GDP, growth rate of productivity, investments in dwellings in 
% of GDP, leverage of financial sector debt/capital etc.).

In recognizing and preventing unequilibriums on the housing market several indicators 
are in use: real index of the housing prices (threshold is 6% per year) together with the 
ratio of housing prices and gross disposable income, as well as ratio of housing prices and 
housing rent. Future movements of housing prices are determined by their determinants: 
growth of credit flows32, costs of loans and demographic factors. Besides that, inves-
tments in dwellings are monitored as well as gross value added in construction sector 
(in% of gross domestic product) as supplementary information to better interpret dyna-
mic of housing prices. Namely, high elasticity of the supply of dwellings together with 
expectations in relation to future rise of their prices can lead to excessive construction33.

27 As the run-up in housing prices was particularly sharp in the US according to Reinhardt and Rogoff (2008, pp. 6, Figure 
1), maybe the price element of the bubble was not followed by an excessive construction activity as in other countries 
nor was its bursting caused by it.

28 Eurostat (2015), pp. 99.
29 Idem, pp. 100–102.
30 Threshold values are determined by analysis of distribution of annual indicators for a longer time period. European 

Commission (2012), pp. 4.
31 Net external debt is different from the international investment position because it does not include foreign direct invest-

ments in the form of owner capital, Idem, pp. 9.
32 Big rise in crediting in combination with excessive growth of prices of dwellings can mean possible wrong allocation of 

credit and forming of bubble. Idem, pp. 22.
33 Idem, pp.18. 
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The approximation of investments in dwellings by gross value added of construction is 
not precise, as a part of intermediary consumption from other sectors might be missing, 
and part of construction can be related to infrastructure projects, or the industrial bu-
ildings. On the other side, analyzing investments by the households is also imprecise, 
as other sectors can invest in dwellings too. Thus, we conclude that separate displaying 
of investments by categories (in equipment, dwellings etc.) as envisaged by European 
System of Accounts 2010 (article 3.127), has great importance and should be already 
implemented in Serbia. Ratio of investments in dwellings and gross domestic product is 
also, one of auxiliary MIP indicators.

2. METHODOLOGY OF RESEARCH 
In the paper the models of the binary dependent variable (LOGIT, PROBIT and extre-
me value) have been applied. The independent variables are average values of the 
following ratios: total construction to GDP 2000-2007 (consgdp0007), dwellings to 
GDP 2000-2007 (dwellgdp0007), other buildings and structures to GDP 2000-2007 
(otherbsgdp0007) and gross added value of construction to GDP 2000-2007 (gva-
consgdp0007). Whereas first three variables are derived from SNA statistics, the last is 
derived beyond SNA. Besides these variables as independent variables, dependent binary 
variable which take value of 1 (bubble) or 0 (no bubble) amounts 1 for Denmark, Ireland, 
Spain, UK and Iceland (marked in red in table 1). 

For predicting bursting of bubbles on the housing market only the variable dwellings 
to GDP is relevant. Other buildings and structures comprise of industrial buildings, in-
frastructure constructions like roads, bridges etc.34 Other variables (construction, gross 
added value of construction) are there as possible relevant variables that can also explain 
bursting of residential price bubble, at least as being in correlation with dwellings.

3. RESULTS
The results of the research are presented in tables 2, 3, and 4. The size of estimated 
coefficients does not have direct interpretation but statistical significance confirms the 
evidence of the binary model. For each model of estimation none of the dependent varia-
bles have significant values. Probabilities are zero that variables take significant values. 
In table 2 the specification of PROBIT model was applied, in table 3 LOGIT model was 
applied and in table 4 the results of the extreme value were presented.

If we take a look at Table 1 we can see that variable dwellings to GDP amounts 4% or 
more not only for bubble countries (Denmark, Iceland, United Kingdom) but also for 
many other countries. The only extreme values of this ratio are by Ireland and Spain 
(11% and 10% respectively). They have experienced the most prominent rise of prices 
of dwellings comparing to income35. This means that over construction in dwellings is 

34 European System of Accounts 2010, pp. 182
35 Dellepiane et al. (2013), pp. 37
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not sufficient condition for a bubble to be formed. It is only the needed condition. It is 
possible that with the same ratio of construction in dwellings to GDP somewhere we 
have a bubble and somewhere not because the formed supply is exact to the demand36.

 TABLE 1. DATA ON INVESTMENTS AND CONSTRUCTION ACTIVITY IN EUROPEAN COUNTRIES 2000-2015

PERCENTAGE OF 
GROSS DOMESTIC 
PRODUCT (GDP)

TOTAL CONSTRUCTION 
(GROSS)

DWELLINGS (GROSS)
OTHER BUILDINGS AND 
STRUCTURES (GROSS)

GVA OF CONSTRUCTION

 2000-2007 2007-2015 2000-2007 2007-2015 2000-2007 2007-2015 2000-2007 2007-2015
Belgium 10 11 5 6 4 5 5 5
Bulgaria 10 13 3 3 7 10 5 5
Czechia 13 11 3 4 9 8 6 6
Denmark 10 9 5 4 5 5 5 4
Germany 10 10 6 6 4 4 4 4
Estonia 17 14 4 3 13 11 7 6
Ireland 17 8 11 3 7 5 8 2
Greece 14 8 9 4 5 4 7 3
Spain 18 12 10 6 8 6 10 9
France 12 12 6 6 6 6 5 5
Croatia ... ... ... ... ... ... ... ...
Italy 11 10 5 5 6 5 5 5
Cyprus 14 12 9 7 5 5 9 7
Latvia 14 13 3 3 11 10 7 6
Lithuania 13 11 2 3 11 9 7 6
Luxembourg 12 11 3 4 9 7 5 5
Hungary 12 10 4 3 8 7 5 4
Malta 12 9 6 3 6 6 6 4
Netherlands 12 10 6 4 6 6 5 4
Austria 12 11 5 4 7 6 6 6
Poland 11 12 3 3 7 8 7 7
Portugal 15 10 7 3 8 7 6 5
Romania 11 15 2 3 9 12 7 8
Slovenia 13 11 3 3 10 8 6 5
Slovakia 12 10 4 3 8 7 6 8
Finland 12 13 6 6 6 7 5 6
Sweden 8 9 3 4 5 5 4 5
United Kingdom 10 9 4 3 6 6 6 5
Iceland 16 9 5 3 11 7 8 5
Norway 12 15 4 4 8 10 4 5
Switzerland 9 9 4 5 5 4 5 5
Montenegro ... ... ... ... ... ... ... ...
North Macedonia 12 15 7 6 5 9 6 6
Albania 31 22 16 13 15 9 ... ...
Serbia 9 8 3 2 6 6 ... ...

Source: Eurostat and authors calculations

36 If developers and builders could predict the demand for houses with accuracy and thus the right number of houses to 
satisfy demand, no bubble would be created. Pitros (2014), pp. 4
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 TABLE 2. METHOD ML-BINARY PROBIT (QUADRATIC HILLCLIMBING)

VARIABLE COEFFICIENT STD. ERROR Z-STATISTIC PROB.

BVACONS0007 0.22472 0.33213 0.676601 0.4987

CONSGDP0007 -23.50362 17.2492 -1.36259 0.173

DWELLGDP0007 23.50236 17.28814 1.35945 0.174

OTHERBSGDP0007 23.17214 17.21295 1.346204 0.1782

Akaike info crierion 1.084577

Schwarz criterion 1.269608

Hannan-Quinn criter. 1.144892

Dependent variable: BUBBLE  

 TABLE 3. METHOD ML-BINARY LOGIT (QUADRATIC HILL CLIMBING)

VARIABLE COEFFICIENT STD. ERROR Z-STATISTIC PROB.

BVACONS0007 0.409763 0.58382 0.701866 0.4828

CONSGDP0007 -50.15174 38.44373 -1.30455 0.192

DWELLGDP0007 50.14607 38.48191 1.303108 0.1925

OTHERBSGDP0007 49.55822 38.32175 1.293214 0.1959

Akaike info crierion 1.079553

Schwarz criterion 1.264583

Hannan-Quinn criter. 1.139868

Dependent variable: BUBBLE  

 TABLE 4. METHOD ML-BINARY EXTREME VALUE (QUADRATIC HILL CLIMBING)

VARIABLE COEFFICIENT STD. ERROR Z-STATISTIC PROB.

BVACONS0007 0.218885 0.311234 0.703282 0.4819

CONSGDP0007 -15.63336 12.40925 1.259815 0.2077

DWELLGDP0007 15.64121 12.45974 1.255339 0.2094

OTHERBSGDP0007 15.36025 12.39479 1.23925 0.2153

Akaike info crierion 1.959227

Schwarz criterion 1.244257

Hannan-Quinn criter. 1.119542

Dependent variable: BUBBLE  

4. CONCLUSION
Although the binary models analysis has shown that the variables in question (total 
construction to GDP, dwellings to GDP, Other buildings and structures to GDP and gross 
added value of construction to GDP) are not significant in predicting the bursting of the 
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house bubble, we can notice that variable dwellings to GDP was in Spain 10% and in 
Ireland 11% and those values are absolute highs in the data series (except Albania). 
Those values could be taken as a signal for predicting of forming and bursting of a bubble 
on the housing market, or a time series of this variable should be monitored along with 
other indicators for the stability of the residential market. By proving insignificance of the 
variable dwellings to GDP we have proven that it is correct not to use any target value for 
this auxiliary MIP indicator.

The variable dwelling to GDP is not significant. It is possible that with the same percen-
tages somewhere we have a bubble and somewhere we don’t. It all depends on the ela-
sticity of the supply. For a bubble to be formed supply must be inelastic at first and then 
it has to outstrip the demand later in the cycle, so that the bubble unravels quickly when 
the bursting of a bubble happens37. Where the supply equals the demand, a bubble does 
not need to be formed, except when the demand is formed on high levels for speculative 
reasons or for reasons of lending credit with low credit criterions.
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