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Introduction

The housing market is very important for the economy, and house price cycles 
can be used to determine market’s position. Particularly, house prices allow us to see 
whether the housing market is overheating, which may result in a financial and 
economic crisis. The housing sector in developed economies has a strong and multi-
channel impact on the economy. There is also a reverse relation – the economy strongly 
affects this sector. At the same time, it is difficult to find a general and universal model 
for these relationships, as the EU and global housing sectors show a structural diversity, 
which results from a strong dependence on institutional factors. The role of fiscal and 
monetary policy as well as supervisory regulations (micro prudential regulations 
related to financial instruments) should be emphasized. The interaction is usually direct 
and indirect and, as experience shows, in the case of shocks there may be a non-linear 
reaction which increases the risk associated with this sector. The strong, structural 
cyclicality of the housing sector poses a problem for the economy. Especially the risk 
that the normal real estate cycle will speed up and transform into a real estate crisis. 
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The risk-increasing factor is the policy of low interest rates and the associated high 
level of property prices, indebtedness secured by real estate or an excessive real estate 
stock. Therefore, monitoring of the sector and the tensions arising in it, is becoming 
an important factor in contemporary macroprudential policy.

The literature has been discussing for around 30 years what entities and what market 
segments should be monitored. It seems that it is difficult to make an unambiguous 
and simple diagnosis here. Because real estate crises have historically been most often 
associated with the capital market and the banking sector, indicators and models 
analyzing these sectors dominate. However, in many cases, processes in the entire 
economy also had a significant impact on the real estate market.

The residential and commercial real estate market is also heterogeneous. In the case 
of housing, we can talk about the market of objects and space as well as the primary 
and secondary market. In principle, the transaction market and the rental market 
should be related, but the institutional structure and behavior of entities cause that 
it is often partial and time-shifted. In some countries (Poland, Canada, some Asian 
countries), next to the market of finished housing, there is also a market for pre-sale 
developer contracts for the construction of housing. An additional complication 
is the fact that the process of building an apartments is time consuming and their 
production is characterized by large volumes of work in progress. This complicates 
the choice of what we should consider as the basic measure of the production and the 
market cycle, which in the case of economic cycles is usually the current production. 
More on that problem can be found in Matysiak et al. (2020).

Since the basic problem of this market are usually demand shocks under a short-
term rigid supply, thus the idea that transaction prices should be a good indicator of 
market tensions and adjustments.

The conclusion is that the analysis of the real estate market requires in most cases 
a detailed analysis of a specific sector through indicator and model analysis of individual 
markets and entities operating on them, including the analysis of the surrounding 
economic policy and institutions. Such an analysis usually provides answers to the 
questions asked, but requires detailed analytical data and long time series.

The paper is organized in the following way: we present a discussion on the 
measures of the housing cycle and explain why we choose to focus on house prices. 
We present the two most often used filters, namely the Hodrick-Prescott and the 
Christiano-Fitzgerald filters in Section 2. We apply those filters to study the house price 
cycles in Ireland and Spain in Section 3 and in Poland in Section 4. The conclusions 
can be found in Section 5.
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1. Literature review on housing cycles and their measures

The main question when analyzing housing cycles is to determine what should be 
analyzed. The main candidates are prices and volumes. Leamer (2007) provides a very 
interesting and novel approach to the analysis of the housing market and states that 
investment volumes should be analyzed instead of prices. It should be also highlighted 
that he advocates to include the housing sector in macroeconomic analyses, which 
has been at the time of his article’s publishing largely ignored. We agree to put more 
emphasis on the housing market in general, because the last global financial crisis 
was mostly related to mortgages and house prices. Leamer (2007) states that “housing 
is the business cycle”, and advocates to analyze investment or transaction volumes 
and not prices. His analyses for the U. S. over several decades show that a drop in the 
volume of housing investment is a very good indicator of an economic crisis. However, 
we find that Leamer (2007) misses the importance of monetary policy and mortgages 
completely for the housing market. Smets (2007), who published a direct comment 
on Leamer (2007), points out that he does not show how the shock is transferred from 
the housing market to the whole economy. Smets (2007) suggests that it’s the interest 
rate which does the job. Burnham (1972) has already found that interest rates are the 
main house price drivers in the U. S.. When people earn more they wish to buy better 
housing. However, it is difficult to pay the whole price at once. For most people the 
only solution are mortgages, which transform the huge one-time payment for the 
whole house in tiny bits that can be paid month by month, year by year. The interest 
rate determines how small the monthly payments are, or put it the other way around, 
how much housing can be financed with a given monthly payment.

Why do we discuss interest rates if our question is about the use of prices or 
volumes? Because we want to make a common ground of understanding what drives 
the housing market. Now we can move on and discuss how the housing cycle should be 
measured. Housing investment is very important for the economy, as there are significant 
multiplier effects (Harris and Arku, 2006; 2007). But as financial and economic stability 
is concerned, it is the prices and mortgages that matter. Agnello and Schuknecht 
(2011) show that domestic credit and interest rates have a significant impact on the 
probability of booms and busts occurrence. They also find that international liquidity 
plays a significant role for the occurrence of housing booms and – in conjunction with 
banking crises – for busts. Additionally, Tsatsaronis and Zhu (2004) show that house 
prices are more sensitive to short-term rates where floating rate mortgages are more 
widely used and that the feedback from property prices to bank credit is strongest 
in countries with a greater prevalence of variable rate mortgages.
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According to research by Duca et al. (2010) and Cesa-Bianchi (2013) the boom 
bust episodes, which often ended in a crisis, were generated by house price swings. 
This can be explained in few words, and should also help Leamer (2007) to tie the 
missing links in his story. Banks issue mortgages because this is profitable, and the 
higher are house prices, the bigger mortgages are needed. Under such a situation the 
LTV (loan to value) ratios remain as required by the financial supervisory authorities, 
thus everything seems to be fine. The problem arises, when people cannot pay the 
monthly rate, prices drop sharply and the mortgage is under water, or both occur 
simultaneously, i.e., the mortgage exceeds the value of the collateral.

Lambertini et al. (2013) explore the effectiveness of countercyclical LTV ratios as 
macro-prudential tools aimed at financial and macroeconomic stabilization. They 
show that LTV rules face a trade-off between savers’ and borrowers’ welfare if they 
respond to GDP or house-price growth in a countercyclical manner.

Rising house prices can make people start to spend more in case the reverse 
mortgage is available in a given country5. Also the wealth effect6 can add to economic 
growth. Moreover, house price increases in one city can lead to house price increases 
in the surrounding cities, which is called the ripple effect.

On the other hand, house prices cannot increase forever and can cause economic 
problems when they reverse. If problems in the economy emerge, wages decline and 
some people cannot pay the mortgages. When demand for housing declines, also house 
prices start to decline, which deteriorates the collateral of the mortgage portfolio. 
Banks become worried and curb lending in general, which only adds to the ongoing 
economic slowdown or even recession.

Putting the abovementioned information together, we prefer to focus on prices, 
a housing market indicator which is collected and analyzed by most of the important 
financial institutions, like the ECB, Eurostat, BIS, etc. House prices can be, with some 
effort, measured and compared internationally. Contrary, data on transaction volumes 
are often unavailable, while data on housing investment volumes cover not only the 
construction of new housing, but also a significant refurbishment of housing.

5 The largest reverse mortgage markets in the world include: the United States, Australia (and New Zealand), 
the United Kingdom, Ireland and Spain. However, the reverse mortgage is not available in Poland.

6 A detailed analysis of the effect of house price growth on economic activity and the mechanism behind it 
can be found in Catte et al. (2004).
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Table 1.  Overview of empirical analysis on the effect of the housing market on the economy, 
different measures, methods and the main results

Authors Analyzed variable Method Main results

Iacoviello 
(2005) 

house prices, real VAR positive response of real spending to a housing price 
shock

Iacoviello 
and Neri 
(2010) 

prices, investment 
volume

DSGE housing prices and housing investment are strongly 
procyclical. House prices impact consumption, also 
through the wealth effect

Ghent and 
Owyang 
(2010) 

residential investment
using permits, either 
in units or values

Markov-switching 
model with time-varying 
transition probabilities 
(TVTPs) 

They analyze the relationship between housing and 
the business cycle, declines in house prices are often 
not followed by declines in that city’s employment; 
they find no consistent statistical relationship 
suggesting a city’s permits or prices influence its 
business cycle

Igan and 
Loungani 
(2012) 

house price data nonparametric 
estimates, parametric 
estimates, regressions

house price dynamics are mostly driven by income 
and demographics but fluctuations in these 
fundamentals and credit conditions can create 
deviations from the implied equilibrium path

Bracke 
(2013) 

OECD dataset containing 
information on real
house prices

index, regression, 
logistic model

This paper analyzes the duration of house price 
upturns and downturns; both upturns and downturns 
display duration dependence: they are more likely 
to end as their duration increases

Cesa-Bianchi 
(2013) 

real house prices, other 
variables

GVAR model that real house price returns can be highly correlated 
across countries: such a synchronization varies 
significantly over time and can be particularly high 
during the bust part of the cycle

Funke and 
Paetz (2013) 

house price data open-economy DSGE 
model

they identify strong and robust housing wealth 
effects, and show that property prices are mainly 
driven by intratemporal preference perturbations 
rather than by disturbances in financial frictions or 
price markup shocks

Ciarlone 
(2015) 

time series for house 
prices

own model sharply rising house prices in the sample of emerging 
economies were strongly connected to fundamentals. 
They tend to reflect a somewhat slow adjustment 
to shocks to the latter

André, 
Gupta and 
Mwamba 
(2019) 

monthly Freddie Mac 
house price index 
(FMHPI) 

triples test, entropy test housing prices are asymmetric in the vast majority of 
cases at the state and MSA level (USA) 

Source: authors’ own study.

2. Tools to analyze the price cycles – the HP and CF filters

The pure price series can give us a first insight into the situation in the housing 
market, but in order to analyze the cycle, we need to apply filters. It should be pointed 
out that whenever we apply filters, we implicitly assume that the underlying economic 
phenomenon has a regular, repeating character. This however is not always correct, 
for example there could be structural breaks in the series that we analyze. Having this 
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in mind we look at the cycles in the housing market, which can be divided into two 
types: a shorter one, which is very similar to the length of the business cycle (around 
2–8 years), and another one, a real estate market cycle, which lasts from 8 to 30 years. 
For the analysis of the shorter cycle the intuitive tool is the Hodrick-Prescott filter, even 
though it is criticized by some authors (Cogley and Nason, 1995; Hamilton, 2018). 
We will come back to this critique, especially since this filter can generate misleading 
results for the most recent observations. For example if one wants to determine whether 
the current prices are above or below the trend, the HP filter could be problematic 
(see Ghent and Owyang, 2010). There are much better tools if one wants to study 
the current situation in the market. A starting point is the indicator analysis (see 
for example Łaszek et al., 2018) or we can apply the analytical framework that was 
proposed by ESRB (2019). The researcher has to choose the appropriate tool for each 
task. Furthermore, housing markets are local and one needs additional information 
to obtain a correct picture about the market situation.

The Hodrick-Prescott filter allows us to see how the house prices deviate from the 
short-term trend (which could be called a “business cycle” in the housing market), see 
for example Davis and Heathcote (2005). Such information can be used, similarly as 
the output gap which is calculated with the use of the HP filter, to determine whether 
the prices are growing too fast over the cycle.

The Christiano-Fitzgerald filter allows us to analyze the cycle not only in the short 
run (like the HP filter does) but also in the long run, over a horizon in which the 
housing sector can adjust to the changing environment. Interestingly, we can chose 
the parameters of the CF filter that lead to very similar results as the HP filter, thus 
we can also analyze the short cycle7. Both methods, and many more filters which we 
ignore here are implemented in R, and can be quite easily replicated8. House price 
data that we use for our analysis is freely available online, the sources are presented 
in the respective sections.

2.1. A short description of the filters

The concept of applying filters to economic data is derived from the time series 
decomposition, which is a very old concept and historically was used by astronomers 
in the 17th century to calculate planetary orbits. The very basic assumption is that 
observations are dependent through time, and the dynamics and direction of this 
dependence is of interest of statisticians and econometricians. The aim of time 

7 A detailed discussion on filter characteristics may be found in Beck (2017) and Skrzypczyński (2010).
8 See Balcilar (2019).
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series decomposition is to receive a set of latent components with different temporal 
variations. Person who as the first stated the assumptions of unobserved components 
(1919) saw time series as a time dependent variable which was composed of four 
different types of fluctuations: a long-term tendency (trend), cyclical movements, 
seasonal movements and residual variations.

Traditionally, the four components of time series are mutually independent and 
the relationship is specified in an additive decomposition model (1). This structure of 
the model is the most appropriate if the magnitude of the trend, cyclical or seasonal 
variation, does not vary together with the level of the time series.

 yt = gt + ct + st + εt ,  (1)

Yt is the decomposed time series variable. The time series yt consists of the following 
components: gt – trend, ct – cyclical, st – seasonal, εt  – random error.

Otherwise, if a mutual dependence among the latent components exists, the 
relationship between those components is specified by a multiplicative model (2)9. It 
is commonly used if the trend, cyclical or seasonal fluctuations are nearly proportional 
to the time series levels.

 yt = gtctstεt , (2)

Some components can be present or not in the case of a given time series, 
which depends on the characteristics of the phenomenon and on the frequency of 
measurement. Usually in the case of real estate prices time series a seasonal component 
is not observed.

Hodrick-Prescott Filter (HP)

The Hodrick – Prescott filter is a data-smoothing technique used very often 
in macroeconomics to remove the short term component fluctuations of a time series 
and reveal trend component. Hodrick and Prescott (1997) used the Kalman filter as 
the basis to construct their own Hodrick-Prescott filter (HP filter). They proposed 
a procedure for decomposing the time series in the smoothed trend variable and the 
cyclical component:

 yt = gt + ct , (3)

where the trend component is equal to:

 gt = 2gt−1 − gt−2 + εt , (4)

9 Mixed additive-multiplicative models also can be used.
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Assuming a given, properly selected lambda, to determine the trend component, 
the following optimization problem should be solved:

 min
gt{ }t= −1

T
yt − gt( )2

t=1

T∑ + λ gt − gt−1( )− gt−1 − gt−2( )[ ]2t=1

T∑{ },  (5)

The first term in the optimalization equation yt − gt( )2
t=1

T∑  penalizes the variability 

of cyclical component. The second component λ gt − gt−1( )− gt−1 − gt−2( )[ ]2t=1

T∑ , which 
is lambda multiplied by the sum of the squares of the trend component’s second 
differences, penalizes fluctuations in the trend component growth rate. According 
to the formula, the larger the lambda’s value, the higher the penalty and smoother 
the fitted trend is. For quarterly data Hodrick and Prescott suggested 1,

600 as a lambda value.
The Hodrick-Prescott filter is criticized for some characteristics, which made it 

imperfect for analyzing most data-generating processes. Hamilton (2018) stated 
that the filter produces spurious dynamic relations which have no basis in the data-
generating process10. Moreover, the Hodrick-Prescott methodology assumes that 
prolonged slumps below the relatively short-term average value cannot happen and 
they will be interpreted as a decline in a trend11. Moreover, in data with permanent 
shocks or periodically different growth rates the filter may produce trend shifts that 
actually do not exist. If this state-space structure was the true data-generating process, 
the estimate of the cyclical component12 would be random and exhibit no patterns 
(white noise). But the users of Hodrick-Prescott filter are seeking some patterns in plots 
of this cyclical component.

Hamilton (2018) also stressed that the filtered values at the end of the time 
series variable are different from those calculated in the middle, so the best results 
are when the analysis is being conducted as historical. As a consequence lengthening 
or shortening the sample and also transformation of variables may cause improper 
results13. While using the Hodrick-Prescott filter the analysis should not be conducted 
just purely historical but also static. When used dynamically the filter may generate 

10 Hamilton (2018) even proposes better alternative – “a regression of the variable at date t+h on the four most 
recent values as of date t offers a robust approach to detrending that achieves all the objectives sought by 
users of the Hodrick-Prescott filter with none of its drawbacks”.

11 It is worth to remember that different time series, especially real estate prices, may have different frequencies 
than cyclical component interpreted as business cycle.

12 Which may be derived from 3 rd equation. Moreover if the state-space representation was accurate for trend 
and cycle component distinguishing the selection of λ value would not be necessary but could be estimated 
from the data.

13 The favorable results may be received if the noise is approximately normally distributed.
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misleading predictions as according to the algorithm the past state of the time series 
will change to adjust to the current state.

There are two main ways in which HP filter can be calculated: the two-sided Hodrick-
Prescott filter and the one-sided one. The two sided HP trend and cycle have an artificial 
ability to “predict” the future values as they are by construction a function of future 
realizations. Filtered values impose patterns, that could not be recognized in real time, 
because they are not a feature of the data-generating process. Although a one-sided 
filter would cope with the problem of producing a time series that is able to artificially 
predict the future values, the dynamics of filtered trend and cycle may be foreseen 
basing on their own lagged values and this is an artifact of filtering data using HP filter.

However, despite all of these limitations, Hodrick-Prescott filter is still the most 
commonly used filter in economic analyzes.

Cristiano-Fitzgerald filter (CF)

Christiano-Fitzgerald (2003) created an approximation of an ideal bandpass filter 
that exhibits both common features of the Baxter-King (1995) filter and Hodrick-
Prescott filter.

Christiano and Fitzgerald focused their attention on finding the optimal 
approximation of the process of random wandering, therefore the time series should 
be prepared in advance. Let’s assume a finite time series yt ,  where t ∈ 1,…,T{ }, which is 
I (1) without drift and seasonal fluctuations. Christiano and Fitzgerald assumed that 
a given stochastic process yt can be divided into:

 yt = yt
* + yt

c   (6)

Then, the estimation of the cyclical component yt
c has power only in frequencies 

belonging to the interval −ω , ω( )∪ ω , ω( ){ }∈ −π ,π( ), where 0 <ω <ω <πω = 2π32ω = 2π614, yt
* contains 

components that are outside that range15. The estimator of the component yt
c! is given 

as (Christiano and Fitzgerald, 1998):

 ŷt
c = B̂t L( ) yt , (7)

where B̂t L( )= B̂ j , tL
j

j=− T−t( )

t−1

∑  and t =1, 2,…,T .   (8)

14 Christiano and Fitzgerald (1998) assumed that the cyclical component of GDP is in the fluctuation band 
between 1.5 years and 8 years. In the terminology of fluctuation frequency for quarterly data, it can be written 

that: ω = 2π
32

 and ω = 2π
6

.
15 yt

c is interpreted as cyclical component (gt in HP designation) and yt
* can be interpreted as trend (ct in HP 

designation). 
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Weights B̂ j ,t ,  as well as the range of summation over j depend on the t index, that 
is they depend on time.

The filter constructed in this way is asymmetrical, which means that a certain 
phase shift of the cyclic component may occur in relation to the input time series at 
the beginning and end of the sample16.

To obtain a set of weights  B̂ j ,t  for a t a given below minimization problem should 
be solved:

 min
B̂ j ,t , j=− T−t( ),…,t−1

E yt
c − ŷt

c( )2| yt{ }t=1
T( )   (9)

 t =1, 2,…,T .   (10)

Approximation of an “ideal” frequency filter by the CF method is optimal in the 
sense of minimizing the mean square error between a real component of the input 
time series and its estimator.

In the frequency domain it can be written as:

 min
B̂ j , t , j=− T−t( ),…, t−1 −π

π

∫ B e− iω( )− B̂t e
− iω( ) 2

S y ω( )dω   (11)

 t =1, 2,…,T .   (12)

where B e− iω( ) is an enhancement of the “ideal” bandpass filter, B̂t e
− iω( ) is an enhancement 

of the approximated bandpass filter, while S y ω( )  is a pseudospectrum of the first order 
random walking process for which the variance of the white noise process is unitary.

 S y ω( )= 2π( )−1 2− 2cos ω( )( )−1, where ω ∈ −π ,π[ ]  (13)

It is also required that the filter enhancement should have a zero value for the 
frequency ω = 0 for each t, because this filter should remove from the input data 
a stochastic trend caused by the presence of a unit root that is associated with zero 
frequency. Thus, the limiting condition for the minimization problem is the requirement 
that the sum of weights gives 0. This means that the filter eliminates the stochastic 
trend and as a result cyclical component is stationary.

The CF filter requires specifying the type of data generating process prior to filtration, 
which means determining whether the decomposed time series is stationary or non-
stationary17. In the case of non-stationarity, it is also important to determine its type, 

16 Only in the case of odd T for the middle of the time series t = (T +1)/2, there is a symmetrical filter.
17 For first-order stationary variables, I(1), the CF filter requires to remove drift. For trend-stationary variables, 

the CF filter requires the removal of the deterministic trend. In the case of variables integrated in the first 
stage, the CF filter is called filter I(1), while in the case of stationary variables – filter I(0). Moreover, the CF 
filter also requires the input time series to be cleared of seasonal fluctuations.
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and thus the distinction between difference stationarity (first order stationarity) and 
trend-stationarity.

The unquestionable advantage of this filter is that it allows to obtain a cyclical 
component that consists of the same number of observations as the input series. 
However, it should be remembered that the cyclical component obtained with the 
CF filter is subject to revisions over time as new observations of the input time series 
become available. A similar problem relates to the HP filter, which, like the CF filter, 
is an asymmetrical filter.

Also, the quality of the cyclical component estimation with the CF filter at the end 
of the sample may be subject to a relatively large error, similar to the HP filter. For 
these filters, the quality of the estimation of the components at the beginning and 
end of the sample is definitely worse than in the middle of the sample. Moreover, CF 
bandpass filters at the end of the sample are characterized by the effect of “leakage” 
of spectral power accumulated at seasonal frequencies, and thus it confirms that the 
CF filter should be used for variables that have been cleared of seasonal fluctuations.

3. Empirical analysis of house prices in Ireland and Spain

We start our analysis with two countries which have very long quarterly house 
price series, which start in 1971. The purpose of this paper is to present a discussion 
on house price cycles rather than to make macroeconomic conclusions, so we have 
to admit that the country sample was chosen arbitrary. We have two main objectives 
that the data should meet. The countries should have a long and interesting history 
as concerns house prices, and to some extent they should be similar to Poland, or any 
other country that has observed a strong development of the housing market in the 
recent time. For Ireland and Spain we use data collected and published by the Bank 
for International Settlements18.

3.1. Ireland

The first analyzed country is Ireland, which started as very poor after the WWII, and 
has gained a lot through a huge inflow of foreign capital. Along the rapid economic 
improvement people wanted also to improve their living conditions. The demand for 
new housing made house prices rise, and developers stared to expand their production. 
Ireland has also observed some economic downturns, which led to an interesting 

18 See BIS.
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house price patterns. The available price data covers only newly constructed houses. 
It contained small quarterly deviations, which cannot be explained economically, but 
could be the result of a rather small sample size in each point in time. The data was 
therefore smoothed, putting a weight of 50% on the current observation and 25% on 
the lagged and the leading one.

In Figure 1, the upper panel shows the original series and the trend component 
that was calculated with the HP and CF filters. The lower panel shows the respective 
cyclical component. This graphic presentation is kept throughout the paper. The red 
line is the trend determined with the CF filter, when the bands are chosen to capture 
the business cycle, i.e., the cycle length is set to last from 2 to 8 years. This trend is very 
similar to the one which the standard HP filter generates, which is shown in green. The 
same applies to the cyclical component that is presented in the lower panel. Finally, 
the long trend, determined with the CF filter bands set to capture cycles that last from 
8 to 30 years, is shown in blue.

Figure 1.  House price, trend and cycle in Ireland. Real index, log, only new construction

Original data, CF and HP �lter: trend
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Source: authors’ own calculations based on BIS house price data.

It is quite interesting to analyze two types of trends and two types of cycles that are 
calculated from one time series. We focus on the cyclical component and first look at 
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the short term fluctuations, which could be the result of the rather short cycle in the 
housing developer market. Developers react to current conditions and start more or 
less projects, and as Matysiak et al. (2020) found for Poland, there is a strong fluctuation 
in construction starts. Once some developers start big projects, they wait with another 
one until they sell a significant part of the last project. In the short term we find that the 
trend follows the time series very closely and the cyclical deviations are small. However, 
if we look at the long cycle, the real estate cycle which lasts from 8 to 30 years, we find 
that it changes slowly and shows higher amplitudes. The long cycle is very close to the 
observed data, just without the nearly linear growing trend. In the long run the whole 
housing market undergoes a transformation. Developers can change their production 
structures, increase their capital stock and produce much more housing.

In sum we get much information about the evolution of house prices in Ireland 
from this simple exercise. In sum we get much information about the evolution of 
house prices in Ireland from this simple exercise. The further research steps could 
be to focus on the cycles and finding their determinants, nevertheless, this is beyond 
the scope of this chapter.

Figure 2.  House price, trend and cycle in Ireland. Real index, log, only new construction, 
shortened sample
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Our next step is to test how the filters behave if we shorten the time series 
significantly, for example to an extent that they are as short as in some New Member 
States of the EU. We analyze Ireland again, and add the analysis of the cycle for a shortened 
time series, which has the same length as the time series for Poland (see Figure 2). For 
presentation purposes we show the full available time series, and the cycles of the full 
and restricted sample, in the restricted window. Only in the beginning of the shortened 
period a difference between the full and restricted data cycle can be found, both for 
the HP and the CF filter. One conclusion is that we should be cautious about the first 
few observations, but besides that the two filters generate cyclical components that 
are very similar for the short and long time series. To make a stronger conclusion we 
would need to make a huge amount of windows19 and test the filter there. Our test 
window was just chosen to match the length of the data for Poland.

3.2. Spain

While analyzing Spain we make very similar observations as in the case of Ireland. 
It should be noted that the price series cover both new constructed housing and that 
from the existing stock. The longer the cycle that we want to determine, the stronger 
is the amplitude of the cyclical component. Also by shortening the data window to 
match the length of the house price data for Poland we obtain analogous results as 
for Ireland.

Figure 3.  House price, trend and cycle in Spain. Real index, log, new construction and existing 
stock
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19 We should shorten the original time series by one quarter at a time and move that window over the sample.
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Figure 4.  House price, trend and cycle in Spain. Real index, log, new construction and existing 
stock, shortened sample
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For the short series we observe short term cycles that are related to the business 
cycle, while we also get a long cycle that represents how the whole housing market 
in Spain evolved over time. The cycle looks more symmetric than in case of Ireland, 
i.e., there was a long growth, followed by a long decline. And after that, there was 
a long growth again. Contrary, the cycle in Ireland first was not that pronounced. 
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But we should bear in mind that in the case of Spain we analyze the whole market, 
which has already been functioning for decades. In case of Ireland only prices of newly 
constructed housing were analyzed.

4. Analysis of the house price cycle in Poland and Warsaw

In case of Poland we analyze the prices for the 16 major cities and also look at 
house prices in Warsaw, the capital city20. The data for those cities starts in 2006, 
just a few years after Poland joined the EU. House prices were on a rise because there 
was a structural shortage in housing and growing wages and declining interest rates 
made housing more available. Just one year later the global financial crisis broke 
out that has not lead to an economic crisis, but still had a slight negative effect on 
the housing market. Over the analyzed period wages were rising, but the real house 
prices declined from around 2007 until 2014. They continue to grow since then, as 
housing demand, fueled by low interest rates was also augmented by investment 
purchases by people who wanted to buy a flat to rent it out. The investment demand 
has increased especially after 2015 (see NBP, 2019). The HP filter, even though all its 
critique, generates a trend that follows the time series and we see very smooth short 
run fluctuations in the prices. But the CF filter, maybe because the series are short, 
generates a counterfactual trend. Maybe it is a technical feature of the filter, that it 
wants to make a smooth cyclical component. Under the observed price series the trend 
is nearly an inverse of the factual data over 2012–2017, which is really hard to explain. 

Figure 5.  House price, trend and cycle in Poland (16 major cities). Real index, log, new 
construction and existing stock
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Figure 6.  House price, trend and cycle in Warsaw. Real index, log, new construction 
and existing stock
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We have not seen such a behavior for the artificially shortened time series for 
Ireland or Spain. In case of Poland the cyclical component generated by the two 
filters has a very similar length, but nearly the inverse peaks and throughs. And we 
see the same strange pattern when prices for Warsaw alone are analyzed. However, we 
have a very short sample for Poland which starts with a peak, after which a real price 
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decline follows. This results in a downward sloping trend, and can have consequences 
for the cycles that we detect. Therefore, our analysis should be repeated, in case more 
historical data become available.

Conclusions

We explain how to analyze house price cycles with the use of the Hodrick Prescott 
and the Christiano-Fitzgerald filter. Our paper has three main takeaways for the reader. 
First, we discuss whether house prices or investment volumes should be studied, and 
provide arguments in favor of house prices. Then we show that both medium-run and 
long-run house price cycles should be analyzed as they carry important, complementary 
information. And finally, we state that one should be cautious and not use a one-size-
fits-all approach. The filters are only tools, the researcher needs to confront the results 
with his economic knowledge and professional experience.
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