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Summary: House prices in Israel have registered unprecedented growth rates
in the last few years. At first glance, these hikes could be explained by the
evolution of fundamentals such strong population growth and favourable mac-
roeconomic conditions, i.e. low interest rates. However, further investigation is
needed in order to explore whether there is a misalignment between house

prices and their fundamentals. Firstly, this paper investigates the role of con-
struction costs in the evolution of house prices. Secondly, this contribution
decomposes the “price-to-rent” ratio into fundamentals, frictions and bubble
episodes for a better understanding of the recent trends of the market.
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Over the past decade, an upsurge in house prices has been registered in the Israeli
market, being the mentioned market the one that has exhibited the highest rate of
growth of the OECD countries in the recent years. This trend has led to a situation
characterised by a lack of affordable housing in areas that concentrate most of the
employment opportunities across the country. Although some economists suggest
that hikes in house prices have been driven mainly by demographic growth, low in-
terest rates and positive expectations about the overall development of the economy;
there is also some an on-going debate regarding the role that supply constraints have
been playing in their evolution (Dotan Weiner and Franz Fuerst 2015; Moshe Dann
2016). In this context, economists might ask themselves the always-present query
regarding price overvaluation: Is there a bubble episode in the market?

In order to bring some light on this issue, this contribution builds on Weiner
and Fuerst (2015) by exploring a longer period (1995:Q1-2016:Q3) and analysing
other explanatory determinants of house prices, such as the price of construction in-
puts. It needs to be mentioned that despite the interest that house price acceleration in
Israel has attracted across the national media, the academic/scientific research on the
topic is scarce. Thus, this contribution attempts to provide some further evidence that
enhances the existing body of literature.

Focusing on the methodological approach, first of all, a house price equation
is estimated by means of cointegration techniques. Failing in identifying a stable
cointegrating relationship, there would be some evidence of a misalignment between
house prices and their fundamentals. Thus, further analysis of the mentioned mis-
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alignment will be required. In particular, a procedure based on Eloisa T. Glindro and
Vic K. Delloro (2010) to decompose the “price-to-rent” ratio into fundamental, cy-
clical and bubble components will be applied. This mixed approach is used to ex-
plore a quarterly dataset that covers the period 1995:Q1-2016:Q3.

The remainder of this paper is organised as follows. After this introduction,
Section 1 discusses extensively the notion of “bubble” and refers to the fundamentals
of the housing market that will be explored. Section 2 presents the methodological
approach that it is used for the empirical section of this paper, while Section 3 fo-
cuses on the data sources. Section 4 shows some factual information on the evolution
of the housing market under consideration. Section 5 elaborates on our empirical re-
sults. Finally, some concluding remarks are provided in Section 6.

1. Theoretical Considerations
1.1 Understanding the Notion of “Bubble” in the Housing Market

The global financial crisis that occurred in 2007-2008 compelled economists to re-
think about the notion of “housing”. Housing assets cannot be considered exclusively
as capital goods that suffers depreciation through time. Alternatively, they should be
considered as a speculative asset similar to equities, as well as being priced according
to the evolution of equity (Frederic S. Mishkin 2007). This alternative notion of
housing assets has been also explored by Robert J. Shiller (2007a) who gives an im-
portant role to mass psychology and the expectations held by the public. More spe-
cifically, Shiller (2007a, b) defines a bubble as a process in which there is a feedback
between the perception of the general public regarding the evolution of house prices
and individuals’ expectations about them. According to this mechanism, which
Shiller (op. cit.) considers as a “social epidemic”, public perceptions fuel a “senti-
mental” speculative interest, which finally, increases house prices and feeds this kind
of “sentiment” among individuals, providing them with some evidence to maintain
their beliefs. This process ends when house prices slow down and the relevant in-
vestment decision stops being profitable.

For a better understanding of the “psychology” behind the development of a
bubble, we refer to several fallacies that are commonly extended and contribute to
fuelling the development of expectations that are not in line with the fundamentals of
the market (Jesus Garcia-Montalvo 2003; The Economist 2003): (i) house prices
cannot fall under their present value; this statement can be easily rejected in view of
previous episodes of declining house prices;' (ii) the scarcity of land provokes higher
and quicker housing price appreciation; the causality runs in the opposite direction,
i.e. the price that a property developer is willing to pay for acquiring land is deter-
mined by the profits that s/he expects to obtain with the sale of those housing assets
that s/he could build in this piece of land; (iii) economic integration and the openness
of markets drive house prices towards convergence among them; further discussion
of this argument is needed since in principle housing is not a good, a tradable good in

! For example, it is possible to mention the Japanese decline of almost 50% after the bust of the bubble in
1991. We may also refer to the situation of falling prices in the context of economic slowdown in Spain
after the European Currency Crisis of 1992-1993.

PANOECONOMICUS, 2017, Vol. 64, Issue 1, pp. 1-16



Housing Market in Israel: Is there a Bubble?

international markets, i.e. its price is determined locally; (iv) the existence of high
transaction costs, related to the purchase and the sale of a dwelling, could avoid the
development of bubbles in the market; this argument can be questioned since it is
most likely that sharp increases in the price of this type of asset are followed by a
bust in the housing market than in the stock market (International Monetary Fund
2003); (v) it is better to buy a property rather than rent it; a surplus of dwelling in
some markets, e.g. the German case, provides empirical evidence against this argu-
ment; and (vi) low mortgage rates make this investment a cheaper one; low mortgage
rates permit the entrance in the market of more potential buyers, although those
households who think that indebtedness is cheaper are thinking under “money illu-
sion”. Regarding the latter, Shiller (2007b) states that according to the elementary
economic literature low long-term interest rates, i.e. low rates of discount for current
values, would indicate high present asset valuations. Shiller (op. cit.) criticizes the
theory of “money illusion”, which justifies upward trends in asset prices under low
inflation, as an inappropriate explanation. The rejection of the validity of this theory
is based on the consideration that individuals understand the concept of inflation to
push down nominal discount rates during declining-inflation episodes. However,
they are not capable of noticing that they should not apply these low nominal rates to
discount dividends into higher prices.

Another interesting aspect that needs to be discussed is the duration of the
bubble episodes. Edward L. Glaeser, Joseph Gyourko, and Albert Saiz (2008) point
to the supply inelasticity as the main explanatory variable of the duration of bubbles
in the housing market. More specifically, a high elasticity of housing supply permits
a rapid increase in the flow of dwelling assets that could be made available in the
market in response to positive expectations and an actual increase in prices. In this
context, the production of new properties during a bubble episode will lead to a sharp
fall of house prices after the burst, with prices dropping below the existing level in
the period prior to the bubble. However, it is unclear which markets will face the
most negative impact of the “hangover” in the market. This is due to the fact that
excess supply induces house price declines and their influence is lower in those ar-
eas, which exhibit higher housing supply elasticity. Glaeser, Gyourko, and Saiz
(2008) also suggest that in those areas with elastic housing supply an increase in the
optimism of those who participate in the housing market is tackled by a rapid in-
crease in housing supply that induces the burst of the bubble since the capital gains
related to housing sales are less than those which are expected. In contrast, in those
areas where supply is inelastic fast and sharp hikes in house prices can be expected.
This fact fuels the development of a bubble since the housing market “actors” are
assuming adaptive expectations, which are eventually materialising.

Moving onto the different methods to identify a “bubble”, a seminal contribu-
tion by Karl E. Case and Shiller (1989) suggests the utilisation of a survey to ap-
proximate home buyers’ expectations. Case and Shiller (op. cit.) highlight that one of
the “symptoms” that could suggest the presence of a bubble is a large share of pur-
chases of real residential assets that respond to investment purposes instead of being
a decision based on the value of the services that the asset provides. To make the
point we refer to Case and Shiller (2003), who conduct a survey in the case of the
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four metropolitan areas in the United States and find that almost 50% of the survey
respondents bought their properties considering them as an investment.

Focusing on the quantitative approaches that have been proposed in the exist-
ing literature, this contribution concentrates on the analysis of the “price-to-rent”
ratio, which can be interpreted along the lines of the financial concept “Price-to-
Earnings” (PER) ratio. This measure, which compares the price of a share with its
profit, suggests that investors’ willingness to pay a higher price for an asset would be
higher when a substantial flow of dividends is obtained. In the particular case of the
housing market, the rationale behind the “price-to-rent” ratio is that high house prices
relatively to rental prices will curb individuals’ preference for homeownership. Thus,
a high “price-to-rent” ratio that is maintained for a long period, could be the reflec-
tion of expectations of house prices and capital gains that are unrealistic and do not
respond to the evolution of the market fundamentals. Nevertheless, an important
problem in order to identify the presence of bubbles in the housing market, by ana-
lysing the mentioned ratio, relates to the lack of long-time series about prices and
rents. This is so since it is possible that episodes in which house prices deviate from
their fundamentals, i.e. the so-called “bubble condition” period, are accompanied by
periods in which a slow and long correction takes place, which eventually avoids the
burst. Some empirical evidence in favour of this argument is provided by Brent W.
Ambrose, Piet Eichholtz, and Thies Lindenthal (2011) who identify this kind of epi-
sodes in the case of Amsterdam by analysing the period 1650-2005. More specifi-
cally, Ambrose, Eichholtz, and Lindenthal (2011) calculate the “price-to-rent” ratio
and compare its value with the average for the whole period in order to identify those
periods for which the current value, i.e. house prices, deviates from their fundamen-
tals, which are captured by rents. This contribution highlights that house prices, in-
stead of rents, are the channel through which the mispricing correction in this market
takes place.

1.2 Selected House Price Fundamentals

Before moving onto the analysis of the causes of house price overvaluation, some
understanding of the drivers of the housing market under consideration is needed.
Drawing attention to the existing literature on the Israeli housing market,
Moshe Bar-Nathan, Michael Beenstock, and Yoel Haitovsky (1998) highlight that
house prices in Israel react strongly to demand shocks and price misalignments dis-
play considerable persistence. Doron Sayag (2012) focuses on the evolution of house
prices at the regional level over the period 1999-2009 and applies the hedonic prices
method to calculate price indices for 9 sub-regions. This contribution emphasises that
different varying price trends across the areas under investigation emanates from dif-
ferences in local unemployment rate, regional disposable household income, regional
balance of migration, as well as other regional parameters such as the unsold inven-
tory level and the number of housing starts. More specifically, Sayag (2012) reports
the following findings. Firstly, a lack of a bubble in the north of the country since the

? See, also, Francisco Carballo-Cruz (2011) for some discussion of the dynamics of the housing market in
the period prior to the collapse of the housing market in the case of Spain.
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price increases in 2007 and subsequently were the adjustment of the market in re-
sponse to the decline in price that occurred in the preceding years. Secondly, this
contribution suggests that the likelihood of a bubble in the case of Tel Aviv and Jeru-
salem (where prices rose by 75% and 65% respectively) is much higher than in other
areas of the countries.

We also refer to the analysis of house prices carried out by Weiner and Fuerst
(2015) for the Israeli market. Weiner and Fuerst (op. cit.) concentrate on the period
1998:Q1-2013:Q4, and apply cointegration techniques to model house prices. In par-
ticular, their analysis focuses on exploring the role of the following set of fundamen-
tals: rents, unemployment, stock prices, market volatility, mortgage rates, short-term
interest rates, housing inventory-to-population and average real wage per capita. Fo-
cusing on the long run, their analysis considers that shortages of supply for housing
and population growth are the main explanatory forces of rising prices in the market.
Other factors such as mortgage rates and unemployment also reinforce this trend,
while in the short-run cycles are driven by expectations of future price increases.
This contribution also reports a “substitution” effect between the stock and housing
markets. More specifically, Weiner and Fuerst (2015) reports that over the period
2007:Q2-2013:Q4 rental prices have increased by 19%, while house prices rose by
62% in real terms. Drawing attention to the period 2004-2007, this contribution does
not find that the acceleration of economic activity that took place had a reflection in
the housing market since a decline in house prices was registered. Weiner and Fuerst
(2015) also conclude that house prices in Israel was 20% above their fundamentals
over the period 2009-2013.

The present analysis of the fundamentals of the housing market in Israel builds
on previous work undertaken by the authors to identify the main drivers of house
prices across OECD countries. More specifically, Philip Arestis and Ana Rosa Gon-
zalez-Martinez (2016) proposed a conceptual framework based on James Poterba
(1984) in which house prices are positively related to disposable income and bank
credit, which is endogenously determined. Arestis and Gonzalez-Martinez (2016)
also find that there is a negative relationship between house prices and mortgage
rates, real residential investment, taxation over immovable property and current ac-
count imbalances. The mentioned house price equation is derived by assuming that in
equilibrium housing supply and demand are equal.’

Bearing in mind these contributions, we propose to estimate the model de-
scribed in Equation (1) in order to provide additional empirical evidence and check
for the existence of other potential drivers:

P=P " 1" PR I CY B
+ -+ H- -

where P accounts for real house prices, Y for real disposable income, T* for “taxa-
tion over property-to-house prices” ratio, P for the “price-to-rent” ratio, I for real

3 See, also, Fernando A. de Oliveira Tavares, Elisabeth T. Pereira, and Antonio Carrizo Moreira (2014)
for further discussion of the determinants of property values, along with some empirical evidence in the
case of the Portuguese market.
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construction inputs prices, and C© for current account imbalances. The sign below a
variable indicates the partial derivative of P with respect to that variable.

2. Methodology

This section focuses on our methodological approach. First of all, the econometric
technique that has been used to estimate the house price equation that we propose is
explained. Subsequently, the procedure developed by Glindro and Delloro (2010) to
decompose house prices is presented.

2.1 Econometric Technique

For the purpose of this contribution, we apply the Autoregressive Distributed Lag
(ARDL) bounds test for cointegration (M. Hashem Pesaran, Yongcheol Shin, and
Richard J. Smith 2001), which is an appropriate estimation method in the case of
small or finite sample sizes that include both trend stationary and first-difference sta-
tionary variables (Pesaran and Shin 1999; Paresh K. Narayan 2005).4 In the context
of the ARDL bounds test for cointegration, all the variables as endogenously deter-
mined. As shown in Equation (2), the ARDL bounds testing approach requires the
estimation of the conditional Error Correction Model (ECM) shown in (2):

APt = /80 +ﬂ1371 +ﬁ2XH + ZﬁiAPt—i +ZﬂjAXt—j ""‘fr (2)
i=1 j=0

where all the variables have the same meaning as in Equation (1), with the exemption
of X, which is a vector that includes real disposable income, Y”, “taxation over prop-
erty-to-house prices” ratio, 77, “price-to-rent” ratio, P, real construction inputs
prices, I , and current account imbalances, CC; Lo, which is the intercept of the re-
gression; and &, which is a vector of the error white noise process. The estimation of
the mentioned Error Correction Model is carried out by means of OLS.

Subsequently, the F-statistic and the Wald test (Damodar N. Gujarati and
Dawn C. Porter 2010) are used to explore the existence of a cointegrating relation-
ship between the variables mentioned above. In particular, Pesaran, Shin, and Smith
(2001) proposed two sets of critical values: (a) the lower bound, which refers to the
case in which all the time series are purely trend stationary, i.e. the time series are
1(0); and (b) the upper bound that covers the case in which all the variables are first-
difference stationary, i.e. the variables are I(1). Cointegration is found when the men-
tioned statistics present values above the upper bound. The appropriate lag length
structure for the relevant conditional ECM is selected by using the Schwarz Bayesian

* We check for the order of integration of the time series that are included in our sample by means of the
following tests: (a) the Augmented Dickey-Fuller (David A. Dickey and Wayne A. Fuller 1979, 1981)
tests; (b) the Phillips-Perron (Peter C. B. Phillips and Pierre Perron 1988) test; (c) the GLS-based Dickey-
Fuller (Charles R. Nelson and Charles Plosser 1982) test; (d) the Kwiatkowski-Phillips-Schmidt-Shin
(Denis Kwiatkowski et al. 1992) test; and (e) the Lee and Strazicich’s (Junsoo Lee and Mark Strazicich
2003) unit root test, with two endogenous breaks. The results of these tests are not reported but they are
available from the authors upon request.
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Information Criterion (SBC). More specifically, a maximum lag length of 4 periods
has been assumed when estimating the relevant model.’

In order to validate our econometric results, the following tests are applied: (a)
a test based on the regression of squared residuals, which checks for the lack of het-
eroskedasticity; (b) the Breusch-Godfrey Serial Correlation LM statistic (Leslie G.
Godfrey 1978; Trevor S. Breusch 1979), which tests for the absence of autocorrela-
tion; (c) a normality test, which relies on the kurtosis and skewness of the residuals;
and (d) the Cumulative Sum Control (CUSUM) test and the CUSUM of squares test,
to check the stability of the estimated parameters (Robert L. Brown, James Durbin,
and James M. Evans 1975).°

Microfit 4.1 is the specialised software that has been used to estimate the con-
ditional ECM model described in Equation (2).

2.2 Decomposing House Prices

For a better understanding of the dynamics of the housing market in Israel, our con-
tribution explores the existence of a potential misalignment between house prices and
their fundamentals. If price overvaluation is found, further analysis is carried out in
order to study whether the mentioned misalignment responds to a short-run imbal-
ance between supply and demand for housing or is driven by home buyers’ specula-
tion.

In other words, house price overvaluation results from the interaction of two
forces, the cyclical and “bubble” components. The cyclical component accounts for
the proportion of house price overvaluation that is caused by imbalances between
demand and supply of housing, while the “bubble” component reflects the proportion
of house price overvaluation that is due to investors’ speculation.

In particular, we apply the procedure developed by Glindro and Delloro
(2010). Essentially, this three-step approach permits us to decompose house price
into three elements: fundamental, cyclical and bubble components. To begin with,
long-run price overvaluation, A°,, is calculated by subtracting the long-run trend price,
/11,, to the actual house price variable, 4,, as reported in Formula (4):

X=2 -1 )

Then, the proportion of house prices overvaluation that is due to the cyclical
component, i.e. short-run frictions, A’ is computed as shown in Expression (5):

B=, + )4, )

where (A.; + A% ) is the short-run price, i.e. the short-run friction; 1% is the short-run
cyclical component, and A, refers to the long-run trend price.

Finally, we proceed to compute the bubble component by subtracting the vari-
ables calculated in Equations (4) and (5). In other words, the bubble component is

* A preliminary estimation exercise using a higher number of lag periods did not reveal significant re-
sults.

8 The results of the CUSUM and the CUSUM of squares tests are not reported but they can be obtained
from the authors upon request.
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compute as the difference between housing price overvaluation and the proportion of
price overvaluation that is caused by the short-run frictions. The relevant calculation
is displayed in Formula (6):

A=X-2 ®)

where all the symbols have the same meaning as before, with the exception of lbt,
that accounts for the bubble component.

Therefore, house prices can be computed by summing up house prices in -1,
and their cyclical and bubble components in the current period, ¢, as explained in
Formula (7):

A=A+ A+ A @)

where the variables are defined as in Equation (4-6).

The original approach by Glindro and Delloro (2010) applies the filtering
technique proposed by Rudolf E. Kalman (1960) to compute the long-run trend
house price. However, as discussed in Arestis, Gonzalez-Martinez, and Jia Lu-Kui
(Forthcoming), we modify Glindro and Delloro’s (op. cit.) procedure and employ the
Band Pass filter (Lawrence J. Christiano and Terry J. Fitzgerald 2003) filter. This is
so since the Christiano and Fitzgerald’s (2003) filter is expected to perform better in
the case of time series whose behaviour can be described as a “random-walk” proc-
ess.

It needs to be noted that our analysis focuses on the “price-to-rent” ratio in-
stead of decomposing house prices. This is so in an attempt to provide additional
evidence which goes beyond the existing literature. As mentioned above, Weiner and
Fuerst (2015) analyse the contribution of different explanatory factors to the house
price misalignment that the authors report in the Israeli market, e.g. unemployment,
wages, rents, stock market prices, etc. However, this contribution does not decom-
pose the “price-to-rent” ratio.

3. Data

For the purpose of this contribution, we utilise quarterly data for Israel that spans the
period 1995:Q1-2016:Q3. Although there are quarterly time series on house prices
and real disposable income that go back to the 1970s, the length of our sample is de-
termined by the availability of data on construction inputs prices and the “price-to-
rent” ratio.

The main data database that has been used is the International House Price
Database maintained by the Globalization and Monetary Policy Institute of the Fed-
eral Reserve Bank of Dallas (Adrienne Mack and Enrique Martinez-Garcia 2011).
The mentioned database contains quarterly data on real house prices and personal
disposable income for the period 1975:Q1-2016:Q3.”

Moreover, quarterly data on the “price-to-rent” ratio was obtained from the
OECD Analytical House Prices Indicators Database. The OECD Key Short-Term

7 https://www.dallasfed.org/institute/houseprice/#tab]1.
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Indicators database is also the source for current account (as percentage of GDP)
time series, while the database “Revenue statistics” is the source for data on taxation
over immovable property.® Monthly data on prices of construction inputs is available
at the Bank of Israel as part of the indicators on Real Economic Activity.” Quarterly
time series were produced by taking the average value for each quarter.

Apart from that, some additional data was required for Section 4. In particular,
the World Development Indicators database, which is published by the World Bank,
was consulted in order to collate data on total and urban population, while the Fed-
eral Reserve Bank of Dallas database was the source for the exuberance indicators. '

4. Factual Information

For a better understanding of the dynamics of the housing market in Israel, we pre-
sent some key indicators for the period under consideration. Figure 1 displays the
rate of growth of the population, along with the share of urban population (as per-
centage of total population) over the period 1995-2016. In particular, Figure 1 shows
that the slowdown in the growth population has been accompanied by a slightly in-
crease in the share of population who lives in urban agglomerations. At first glance,
the increase in the share of urban population over total population does not seem to
be an important driver of rising house prices in Israel, since over the last decade the
mentioned proportion increased by less than 2 per cent.
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Figure 1 Population Indicators (1995-2016)

Figure 2 reports real disposable income, real house and construction inputs
prices over the past decade. As shown in the figure, disposable income has been
growing steadily since 1995. Drawing attention to construction input prices, Figure 2
shows a slight decrease over the period 1995-2003; that was followed by a period of

¥ http://stats.oecd.org/.

? https://stats.oecd.org/Index.aspx?DataSetCode=HOUSE_PRICES#;
http://www.boi.org.il/en/DataAndStatistics/Pages/MainPage.aspx?Level=3&Sid=14&SubjectType=2.
' http://databank.worldbank.org/data’/home.aspx; https://www.dallasfed.org/institute/houseprice/.
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growth that ended in 2008. Over the past eight years the construction input prices has
been maintained stable, while house prices have registered a sharp increase. This
finding could indicate a misalignment between house prices and their fundamentals.
This is so since the final price of the assets, i.e. housing, seems to be (at least partly)
“disconnected” from their production costs.
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Source: Authors’ calculation based on Federal Reserve Bank of Dallas.

Figure 2 Disposable Income, House Prices and Construction Input Prices (1995:Q1-2016:Q3)

As reported by the Ministry of Construction and Housing (2016), house prices
have been growing at a faster pace than rents (75 and 23 per cent between 2008 and
2015 respectively). Figure 3 presents the evolution of the “price-to-rent” ratio since
1995. In particular, a sharp increase in the mentioned ratio has been observed since
2003, being particularly intense in the last eight years. Although it is not reported in
the figure, the “price-to-rent” ratio has grown according to a quadratic trend over the
whole period (R2 = 0.93). Figure 3 shows how lately the “price-to-rent” ratio has
been well above its long-term value. In line with the existing literature (Edward E.
Leamer 2002; Jason Bram 2012), this fact could be considered as preliminary evi-
dence in favour of the existence of a bubble episode in the housing market in Israel.

1995:Q1
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1997:Q1
1998:Q1
1999:Q1
2000:01
2001:Q1
2002:Q1
2003:Q1
2004:Q1
2005:Q1
2006:01
2007:Q1
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2012:01
2013:Q1
2014:Q1
2015:Q1
2016:Q1

—Price-to-rent ratio —Linear (Price-to-rent ratio)

Source: Authors’ elaboration based on Federal Reserve Bank of Dallas.

Figure 3 “Price-to-Rent” Ratio (1995:Q1-2016:Q3)
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Finally, Figure 4 presents the exuberance indicators calculated by Efthymios
Pavlidis et al. (2016). Pavlidis et al. (2016) apply an extension of the test developed
by Phillips, Shuping Shi, and Jun Yu (2015) to identify periods of exuberance. More
specifically, Pavlidis et al. (op. cit.) identify periods of exuberance in most of the
housing markets that are included in the International House Price database. These
indicators identify an “exuberant” or “explosive” pattern when prices deviate from
their fundamentals.
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Figure 4 Exuberance Indicators (1995:Q1-2016:Q3)

5. Empirical Results

The results estimated by means of the ARDL bounds-testing approach does not per-
mit us to identify a stable cointegrating relationship between house prices and the set
of explanatory variables under consideration. More specifically, house prices seem to
be cointegrated with disposable income over the period 1995:Q1-2008:Q1, although
this cointegrating relationship ceases if the period of analysis is extended. Other po-
tential relationships that include additional explanatory factors were estimated, and
subsequently, rejected since the signs of the relevant variables were unstable and not
in line with the existing literature.

The lack of cointegration among house prices and their fundamentals could be
indicating the existence of a “bubble” episode (Campbell and Shiller 1987; Bala Ar-
shanapalli and William Nelson 2008)."" These results provide a justification for con-
ducting further analysis by applying the Glindro and Delloro (2010) procedure in
order to identify whether the lack of co-movement between house prices and the fun-
damentals of the market is due to short-run frictions or home buyers’ speculation.

""" Arshanapalli and Nelson (2008) suggest that a relationship that suddenly becomes unstable during a
period of rising house prices is consistent with a “bubble” episode. More specifically, Arshanapalli and
Nelson (op. cit.) indicate that if there is a bubble in ¢, economists should be able to find variables that are
cointegrated with house prices before ¢, although there could be cointegrating relationship from ¢ on-
wards.
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Figure 5 displays the rate of growth of the “price-to-rent” ratio in Israel over
the period 1995:Q3-2016:Q3. This figure also reports the contribution of the bubble
and cyclical components to the “price-to-rent” ratio. The “shaded” areas indicate the
periods in which the “bubble” component was stronger than the cyclical component.

Bubble mEEEBubbleComponent —d= PtR  ———Cydiczl Component

Source: Authors’ elaboration.

Figure 5 “Price-to-Rent” Ratio Decomposition

As shown in Figure 5, the “price-to-rent” ratio has been driven by the evolu-
tion of the bubble component in the following periods: (i) 1995:Q3-1995:Q4; (ii)
1998:Q3-2000:Q1; (iii)) 2002:Q4-2003:Q4; (iv) 2006:Q2-2008:Q2; (v) 2009:Q1-
2010:Q1; and (vi) 2012:Q2-2016:Q1.

These empirical findings need to be further discussed in the context of a mar-
ket in which a systematic shortage of supply has been identified since 2008. More
specifically, these results reveal that the evolution of the market has been character-
ised by the alternation between periods of short-run frictions and investors’ specula-
tions in a context of sustained and strong house price hikes in which the market did
not collapse so far. These facts could be considered somehow consistent with the
existence of a “rational” bubble in the market (Glaeser, Gyourko, and Saiz 2008)
since the supply for housing in the Israeli market is somehow given. Following the
typology proposed by Paul Hilbers et al. (2008), we could be witnessing the devel-
opment of an “intrinsic” bubble, which could be correlated with the evolution of the
fundamentals, e.g. insufficient number of housing starts. To make the point, we refer
to Ministry of Construction and Housing (2016) that estimates annual households
formation at 50,000 units, while building starts over the past decade were 32,500 on
average. Thus, further research is needed to assess whether such a potential correla-
tion exits and confirm this preliminary evidence.

6. Summary and Conclusions

This contribution aims at investigating a potential misalignment between house
prices and their fundamentals in the case of the Israeli housing market over the pe-
riod 1995:Q1-2016:Q3. Firstly, this piece of research explores the existence of a lin-
ear cointegrating relationship between house prices and real disposable income,
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“taxation over property-to-house prices” ratio, “price-to-rent” ratio, construction in-
puts prices and current account imbalances. The lack of a stable cointegrating rela-
tionship over the period under investigation suggests a potential misalignment in the
market. Secondly, this paper applies a decomposition procedure based on Glindro
and Delloro (2010) to decompose the “price-to-rent” ratio into fundamental, cyclical
and “bubble” component. In particular, this analysis reveals that the bubble compo-
nent, i.e. investors’ speculation, has been playing a major role in the dynamics of the
housing market since 2012, although in the second and third quarter of the 2016 cy-
clical fluctuations have become the dominant force. Thus, this investigation finds the
evolution of house prices in Israel somehow worrisome in view of the strong role
played recently by investors’ speculation in a market where a significant shortage of
dwelling has been identified. The combination of these two factors could lead to the
development of a bubble in the market preceded by a sustained and long booming
period.

However, these results should be explored further and supplemented by addi-
tional research at regional level due to the existing discrepancies in terms of house
and rental prices, as well as local fundamentals across the different regions. Addi-
tionally, the existence of no-linear cointegrating relationships is also another “ave-
nue” that future research should follow.

Nevertheless, Israeli policy-makers should monitor closely the evolution of
the housing market since the current positive macroeconomic environment combined
with a strong preference for housing could favour the development of an explosive
pattern in the market. In this context, macroprudential policy and an appropriate risk
assessment of potential borrowers will be more beneficial than conventional mone-
tary instruments, such as raising the basic interest rate. At the same time that any in-
terventions to increase supply for housing, as well as increasing the productive ca-
pacity of the construction industry, should be encouraged in an attempt to curb house
prices.

PANOECONOMICUS, 2017, Vol. 64, Issue 1, pp. 1-16

13



14

Philip Arestis and Ana Rosa Gonzalez-Martinez

References

Ambrose, Brent W., Piet Eichholtz, and Thies Lindenthal. 2011. “House Prices and
Fundamentals: 355 Years of Evidence.”
http://nilskok.typepad.com/EPRI/AEL_JMCB_2011.pdf.

Arestis, Philip, and Ana Rosa Gonzalez-Martinez. 2016. “House Prices and Current
Account Imbalances in OECD Countries.” International Journal of Finance and
Economics, 21(1): 58-74. http://dx.doi.org/10.1002/ijfe.1523

Arestis, Philip, Ana Rosa Gonzalez-Martinez, and Jia Lu-Kui. Forthcoming. “House Price
Overvaluation in Hong Kong: Identifying the Market Fundamentals and
Understanding the Bubble.” International Journal of Housing Markets and Analysis.

Arshanapalli, Bala, and William Nelson. 2008. “A Cointegration Test to Verify the Housing
Bubble.” The International Journal of Business and Finance Research, 2(2): 35-43.

Bar-Nathan, Moshe, Michael Beenstock, and Yoel Haitovsky. 1998. “The Market for
Housing in Israel.” Regional Science and Urban Economics, 28(1): 21-49.
http://dx.doi.org/10.1016/S0166-0462(97)00021-5

Bram, Jason. 2012. “To Buy or Not to Buy? The Changing Relationship between Manhattan
Rents and Home Prices.” Current Issues in Economics and Finance, 18(9): 1-7.
http://dx.doi.org/10.2139/ssrn.2190587

Breusch, Trevor S. 1979. “Testing for Autocorrelation in Dynamic Linear Models.”
Australian Economic Papers, 17(31): 334-355.
http://dx.doi.org/10.1111/j.1467-8454.1978.tb00635.x

Brown, Robert L., James Durbin, and James M. Evans. 1975. “Techniques for Testing the
Constancy of Regression Relationships over Time.” Journal of the Royal Statistical
Society Series B (Methodological), 37(2): 149-192.

Campbell, John Y., and Robert J. Shiller. 1987. “Cointegration and Tests of Present Value
Models.” Journal of Political Economy, 95(5): 1062-1088.
http://dx.doi.org/10.1086/261502

Carballo-Cruz, Francisco. 2011. “Causes and Consequences of the Spanish Economic
Crisis: Why the Recovery Is Taken so Long?”” Panoeconomicus, 58(3): 309-328.
http://dx.doi.org/10.2298/PAN1103309C

Case, Karl E., and Robert J. Shiller. 1989. “The Efficiency of the Market for Single Family
Homes.” American Economic Review, 79(1): 125-137.
http://dx.doi.org /10.3386/w2506

Case, Karl E., and Robert J. Shiller. 2003. “Is there a Bubble in the Housing Market? An
Analysis.” http://www.wellesley.edu/Economics/case/PDFs/Bubble.2003.pdf.

Christiano, Lawrence J., and Terry J. Fitzgerald. 2003. “The Band Pass Filter.”
International Economic Review, 44(2): 435-465.
http://dx.doi.org/10.1111/1468-2354.t01-1-00076

Dann, Moshe. 2016. “Why Are Housing Prices in Israel so High?” Jerusalem Post, July 25.
http://www.jpost.com/Opinion/Why-are-housing-prices-in-Israel-so-high-462347.

De Oliveira Tavares, Fernando A., Elisabeth T. Pereira, and Antonio Carrizo Moreira.
2014. “The Portuguese Residential Real Estate Market. An Evaluation of the Last
Decade.” Panoeconomicus, 61(6): 739-757. http://dx.doi.org/10.2298/PAN1406739T

Dickey, David A., and Wayne A. Fuller. 1979. “Distribution of the Estimator for
Autoregressive Time Series with a Unit Root.” Journal of the American Statistical
Association, T4(366): 427-431. http://dx.doi.org/10.2307/2286348

PANOECONOMICUS, 2017, Vol. 64, Issue 1, pp. 1-16



Housing Market in Israel: Is there a Bubble? 15

Dickey, David A., and Wayne A. Fuller. 1981. “Likelihood Ratio Statistics for
Autoregressive Time Series with a Unit Root.” Econometrica, 49(4): 1057-1072.
http://dx.doi.org/10.2307/1912517

Garcia-Montalvo, Jesis. 2003. “Burbujas Inmobiliarias.”
http://www.econ.upf.edu/~montalvo/vivienda/articulo_fina_tribunal.doc.

Glaeser, Edward L., Joseph Gyourko, and Albert Saiz. 2008. “Housing Supply and
Housing Bubbles.” National Bureau of Economic Research Working Paper 14193.

Glindro, Eloisa T., and Vic K. Delloro. 2010. “Identifying and Measuring Asset Price
Bubbles in Philippines.” Bangko Sentral ng Pilipinas Working Paper 2010-02.

Godfrey, Leslie G. 1978. “Testing against General Autoregressive and Moving Average
Error Models when the Regressors Include Lagged Dependent Variables.”
Econometrica, 46(6): 1293-1302. http://dx.doi.org/10.2307/1913829

Gujarati, Damodar N., and Dawn C. Porter. 2010. Econometria Basica. Bogota: McGraw-
Hill Interamericana.

Hilbers, Paul, Alexander W. Hoffmaister, Angana Banerji, and Haiyan Shi. 2008. “House
Prices Developments in Europe: A Comparison.” International Monetary Fund
Working Paper 211.

International Monetary Fund. 2003. “When Bubbles Burst.” In World Economic Outlook,
Growth and Institutions, April 2003, 61-94. Washington, DC: International Monetary
Fund.

Kalman, Rudolf E. 1960. “A New Approach to Linear Filtering and Prediction Problems.”
Journal of Basic Engineering, 82(1): 35-45. http://dx.doi.org/10.1115/1.3662552

Kwiatkowski, Denis, Peter C. B. Phillips, Peter Schmidt, and Yongcheol Shin. 1992.
“Testing the Null Hypothesis of Stationarity against the Alternative of a Unit Root:
How Sure Are We that Economic Time Series Have a Unit Root?” Journal of
Econometrics, 54(1-3): 159-178. http://dx.doi.org/10.1016/0304-4076(92)90104-Y

Leamer, Edward E. 2002. “Bubble Trouble? Your Home Has a P/E Ratio Too.” UCLA
Anderson School Forecast Quarterly Journal, June: 1-20.

Lee, Junsoo, and Mark Stazicich. 2003. “Minimum LM Unit Root Test with Two Structural
Breaks.” Review of Economics and Statistics, 85(4): 1082-1089.
http://dx.doi.org/10.1162/003465303772815961

Mack, Adrienne, and Enrique Martinez-Garcia. 2011. “A Cross-Country Quarterly
Database of Real House Prices: A Methodological Note.” Globalization and Monetary
Policy Institute Working Paper 99.

Ministry of Construction and Housing. 2016. “Isracl Housing Market. Emerging
Opportunities.” http://www.moch.gov.il/SiteCollectionDocuments/odot/

Israel Housing Market Emerging_ Opportunities.pdf.

Mishkin, Frederic S. 2007. “Housing and the Monetary Transmission Mechanism.” Paper
presented at the Federal Reserve Bank of Kansas City’s Economic Symposium,
Jackson Hole, Wyoming.

Narayan, Paresh K. 2005. “The Saving and Investment Nexus for China: Evidence from
Cointegration Tests.” Applied Economics, 37(17): 1979-1990.
http://dx.doi.org/10.1080/00036840500278103

Nelson, Charles R., and Charles Plosser. 1982. “Trends and Random Walks in
Macroeconomic Time Series: Some Evidence and Implications.” Journal of Monetary
Economics, 10(2): 139-162. http://dx.doi.org/10.1016/0304-3932(82)90012-5

PANOECONOMICUS, 2017, Vol. 64, Issue 1, pp. 1-16



16

Philip Arestis and Ana Rosa Gonzalez-Martinez

Pavlidis, Efthymios, Alisa Yusupova, Ivan Paya, David Peel, Enrique Martinez-Garcia,
Adrienne Mack, and Valerie Grossman. 2016. “Episodes of Exuberance in Housing
Markets: In Search of the Smoking Gun.” Journal of Real Estate Finance and
Economics, 53(4): 419-449. http://dx.doi.org/10.1007/s11146-015-9531-2

Pesaran, M. Hashem, and Yongcheol Shin. 1999. “An Autoregressive Distributed Lag
Modelling Approach to Cointegration Analysis.” In Centennial Volume of Ragnar
Frisch, ed. Steinar Strom, 317-413. Cambridge: Cambridge University Press.

Pesaran, M. Hashem, Yongcheol Shin, and Richard J. Smith. 2001. “Bounds Testing
Approaches to the Analysis of Level Relationships.” Journal of Applied Econometrics,
16(3): 289-326. http://dx.doi.org/10.1002/jae.616

Phillips, Peter C. B., and Pierre Perron. 1988. “Testing for a Unit Root in Time Series
Regression.” Biometrika, 75(2): 335-346. http://dx.doi.org/10.1093/biomet/75.2.335

Phillips, Peter C. B., Shuping Shi, and Jun Yu. 2015. “Testing for Multiple Bubbles:
Historical Episodes of Exuberance and Collapse in the S&P 500.” International
Economic Review, 54(4): 1079-1134. http://dx.doi.org/10.1111/iere.12131

Poterba, James. 1984. “Tax Subsidies to Owner-Occupied Housing: An Asset-Market
Approach.” Quarterly Journal of Economics, 99(4): 729-752.
http://dx.doi.org/10.2307/1883123

Sayag, Doron. 2012. “Measuring Local House Price Movement in Israel and Estimating Price
Elasticity.” Israel Economic Review, 10(1): 39-94.

Shiller, Robert J. 2007a. “Understanding Recent Trends in House Prices and Home
Ownership.” National Bureau of Economic Research Working Paper 13553.

Shiller, Robert J. 2007b. “Low Interest Rates and High Asset Prices: An Interpretation in
Terms of Changing Popular Models.” Cowles Foundation Discussion Paper 1632.

The Economist. 2003. “The Seven Deadly Sins. The Housing Market,” November 27.

Weiner, Dotan, and Franz Fuerst. 2015. “The Dynamics of House Prices in Israel.”
Department of Land Economy, University of Cambridge Working Paper 2015-12.

PANOECONOMICUS, 2017, Vol. 64, Issue 1, pp. 1-16




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


