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Abstract.

The document analyses links between real estate prices, interest rates, the amount of
credit granted, the international direct investment position and the net income derived
from tourism during the period between 2003 and 2016 for the Spanish case. For
statistical evaluation, an autoregressive vectors model with quarterly frequency and four
lags is used. The results highlight the net foreign direct investment position as the main
factor, followed by interest rates and the credit granted divided by per capita income.
Another determining factor is the autoregressive behavior shown by prices. There is
practically no influence from tourism. It is necessary to emphasize the presence of wide
confidence intervals in the impulse response functions that could compromise some of

the results obtained.
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1.- Introduction.

The markets in recent decades have experienced inflationary processes which have
sometimes resulted in serious bubbles. On the one hand, these trends have possibly
been motivated by the excessive liquidity injection, increases in international trade,
alterations in domestic supply and demand for goods and services or even associated
with the excessive deregulation of the U.S. financial markets which encourage
speculative processes at international level. On the other hand, inactivity, disinformation
or limitations of governments and international institutions has hindered the control and
prevention of the possible risks that have ended up causing recurrent problems. A great
example is the Spanish crisis of 2008 crisis, derived from an over-investment in the
construction sector. This disproportionately inflated the real estate prices without any

objectively reasonable cause.

As soon as the credit restrictions began, the investments made indicated their
unproductiveness, inducing numerous losses. A demand crisis was triggered, prices fell,
unemployment increased and with it delinquency rates. The first falls fed back into
subsequent plummets in the value of numerous assets, constituting a financial and later
a credit crisis. After this incident, numerous losses were recorded contracting the
economy and giving way to a forced labor restructuring process in the real estate sector

and associates which has not yet finished.

Due to the importance associated with the bubbles prediction, especially in sectors as
influential as the real estate, this document seeks to develop an economic model which
explains the housing prices behavior in Spain based on macroeconomic variables that
affect it theoretically and empirically. The study aims to provide useful information, based
on real data and that supplies additional knowledge for the development of monetary
policies, as well as to induce national policies improvements that prevent and avoid
bubbles in the real estate sector, protecting society from the consequent losses and

abrupt labor readjustments.

In order to present the economic model, the main influences on the evolution of real
estate prices are presented. The theoretical framework, based on the long-term AS-AD
model, defines a clear negative relationship between interest rates and prices. Previous
studies such as those carried out by Goodhart and Hofmann (2008) confirm the
relationship between housing prices and money supply, the latter being highly
conditioned by interest rates and credit demand. In this way it is expected to obtain the

final effects that monetary policies have had on the monetary supply.
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To obtain a more precise model, another set of variables is included to shade the
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explanation of the price level behavior. These include the general evolution of the country
in per capita terms, the global direct investment position and the international tourism
income. There is another set of variables that would have been useful, but could not be
included due to the difficulty associated with compiling the necessary data. Among this
last group are the evolution of urban requalification, the average production costs, the

average years of property ownership, or the social housing production among others.

To contrast the empirical validity of the proposed economic model, a model based on the
random disturbance dynamics is used, more specifically a vector autoregressive model
(VAR). Also included are the results of the model in structural version (SVAR). The
analysis is carried out for the Spanish territory, with quarterly frequency time series and
trying to capture the largest possible period for the sample. The geographical choice for
the study is motivated by possible differences in the national consumption patterns that
may cause divergences between the results obtained in this document and those derived

from previous literature.

The variants of the econometric proposed model are used to obtain the response impulse
functions which serve to assess the economic influence of the factors included on prices
over a given period of time. On the other hand, their confidence intervals indicate the
estimates precision and determine the usefulness of the results. Also included is the
errors variance decomposition to assign the erratic behavior of predictions between the
impulses of the factors employed. Finally, the contrast of the statistical data obtained
with that exposed in the theoretical justification is presented, as well as the improvement

suggestions for the later models realization.
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2.- Theoretical justification.

The current global economic interconnection has increased the relevance of monitoring
price developments. The high financial freedom, in addition to the presence of a
globalized system, has demonstrated the ease with which bubbles can form, making
difficult to obtain a stable economic growth and producing serious international
imbalances. A bubble is an economic phenomenon in which there is a strong price
increase in a market, fueled by regular investors and by speculators who enter in the
hope of making substantial profits. These behaviors influence the disproportionate
increase in the speculated goods prices. By its very nature, the bubble can only be
sustained if the speculators leaving is less than the entering, bursting when the condition

is not met.

From the supply side, the bubbles formation in the real estate sector has serious
consequences on the efficient allocation of resources that are even more serious in the
social sphere, because it is a labor-intensive sector. As the prices of this type of goods
increase, there is an excessive resources allocation, which after the bubble bursting must
to be reallocated. Labor restructuring in this type of sector occurs slowly and has
repercussions on many aspects, including lower tax revenues and lower wages,
especially in sectors that require less skilled labor. Another aggravating factor is the
opportunity cost of having invested in real estate during a bubble rather than in healthier

and more stable sectors.

On the demand side, a housing bubble cause buyers to purchase at a price above the
real price. After the bubble burst, there are serious corrections in the value of these
assets, causing losses to consumers and investors. Adding the increases in the
unemployment, delinquency rates increase across financial markets. The fact ends up
expanding losses to other sectors, highlighting banking. This situation is probably one of
the most serious, since governments are practically obliged to intermediate with the
central bank in order to rescue the private banks, as failure to do, so would lead to
instabilities which could compromise the national economy. This type of action has a

high cost for society, who finally pay the consequences tax via.

It is evident that the study of the housing prices evolution is of high importance. The
housing market is considered fundamental to assess the well-being of a country. To
understand this market, it is important to consider it as part of a complex economic
ecosystem which is affected by a factors variety both nationally and internationally. The

main objective for this study is to find the different determinants of price evolution,
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seeking to develop an economic model which incorporates the interest variables derived
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from the different explanations offered below.

The European Central Bank uses the Euribor to guide the Eurozone economy to stable
growth, trying to smooth the economic cycles to reduce the adverse effects of economic
recessions. This kind of central bank policies need private bank activity to make effect,
since monetary expansion is finally executed by the latter. The process begins with the
modification of the interest rates at which central banks offer credit to private banks,
conditioning interbank interest rates. By subsequently fixing the bank margins, final
interest rates at which agents can apply for loans are obtained. The amount of credits
granted is ultimately responsible for modifying the current monetary offer, affecting the

price level.

This relationship can be explained simply by the AD-AD model. This tool defines a
starting point for the theoretical analysis of the effects produced by different monetary
policies on prices for different moments in time, defining the effects in the short and long
term. The model is composed by the aggregate demand curve, defined in the IS-LM
model, and by the aggregate supply curve, derived from the labor market. The
equilibrium determines the production level and prices, being defined by components
such as the monetary mass, wages, taxes, public expenditure or consumption among

others.

Making use of the model, for an expansive monetary policy, in the short term there is an
increase in the monetary mass that encourages investment and consumption, increasing
aggregate demand and with it production. To cover the positive production displacement,
workers increase and with them the wages. Increases in wage costs are passed on to
prices. In the long term, the rise in prices has moves the LM to its original position,
returning to the equilibrium situation. Thus, in the short and long term, increases in
money supply induced by expansionary policies have an impact on the price level of

goods and services markets.

Based on the above, to justify the evolution of house prices in the proposed economic
model, it is necessary to consider the evolution of interest rates. In order to obtain greater
precision in the proposed economic model, the interest rate established by private banks
is chosen as the reference rate, since it is the one that finally indicates the credit access
cost. However, it is not only interest rates which are responsible for monetary expansion
and subsequent inflation. In order for changes in rates to have the desired effect, it is

necessary to have an impact on the private banking activity, more specifically on the
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amount of credit requested and granted, which may vary for the same interest rate
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depending on the economic context.

Carbé and Rodriguez (2008) argue the presence of a high relationship between property
prices and the granted mortgages for housing, while ensuring substantial growth in the
granting of this asset type in Spain since 2001, increasing the importance associated
with this variable. This may be due to the increase in international confidence in credit
matters stemming from accession of Spanish to the euro. Financial deregulation also
could be responsible. This aspect affects the credit supply by modifying the requirements
demanded by banks to grant loans, in such a way that higher mortgages would be
granted for the same interest rate and lower requirements. These practices are
aggravated in the absence of a good rating agencies functioning, forcing banks to act

more aggressively and riskier in order to maintain their position.

Perhaps the best example stems from The Commodity Futures Modernization Act of
2000, a United States legislation which expressly forbade the drafting of legislation
relating to financial derivatives, allowing everything to be done with them. In the last
century, lenders studied the creditworthiness of credit concessions extensively,
especially home mortgages, since long-term loans carry greater risks and require greater
control. With the law approbation and the lack of a rating agencies correct functioning,
subprime mortgage loans began to be camouflaged among the financial derivatives that
ended up being sold to investors as safe assets. Due to this, the controls in the credit
concession began to be reduced in order to sell these assets and obtain greater profits

or even simply to maintain the position in front of the competition.

So far, the need to include the interest rates offered by private banks and the amount of
credit granted as influential variables has been considered. Another determining factor
is the net international investment position, a series that shows the net amount of direct
investment which has been imported or exported. It is to be expected that an excessive
capital arrival influences the prices level growth. It is also relevant to mention that this
variable offers an overview of the investors entry into the country, being able to show the
presence of speculators in the national economy who could be entering attracted by
some bubble. It is expected that, with higher dependence to foreign capital, movements
in the proposed variable induce greater volatility on the evolution of prices. Dependency
could cause serious instabilities in the markets in which international investment is

present.

Foreign investment generally has a positive economic effect; however, when it comes to

investment in real estate, it could lead to situations where host countries citizens, who

10
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have relatively low average income, may have difficulty accessing real estate. Rogers et
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al. (2017) report that a new middle class creation in countries such as China, South
Korea, Singapore, Russia and Brazil has increased activity in the global housing market.
They also ratify through the study the positive relationship between the foreign
investment import and housing prices. Although it is possible that these effects may not
be the same for different types of housing and location, it is not possible to make these
differentiations in the proposed model, although it is expected to reflect the effects
mentioned in the previous paragraphs with the use of the net international investment

position.

It is important to reflect the economic evolution of the country in the model to explain part
of the evolution of the price trajectory. The variable is actually used to provide an image
about the context in which the country finds itself. Knowing the economic situation can
help to understand the alterations in the housing priced in two ways. On the one hand, it
is found the effects on the labor, goods and services markets. On the other hand, there
are consequences on the financial market. It is necessary to bear in mind that the
variable must be divided by the country inhabitants in order to reflect the demographic
evolution. It is even more important for Spain, because it has a population pyramid
shaped like a bulb and may have part of explanation in the bubble formation. This
relationship is due to the arrival of the largest generation in history to the housing markets

during the first decade of the millennium.

It is common to find higher inflation in the faster economies. This relationship is
intensified with the international trade connections. The effects produced in the goods
and services market and in the labor market by alterations in economic evolution derive
from variations in the costs of these factors and end up affecting the final price. In a
thriving economy, which is experiencing positive and, with it, rising wage and
employment levels, it is to be expected that real estate production costs also increase.
Under this same reasoning, the price of the dwelling is conditioned by the general price
levels. It is to be expected that real estate prices may also affect the profitability of
industrial companies, encouraging them to delocalize their production. This last
statement determines the importance associated with the stable evolution of prices and

suggests the business fabric destruction in the presence of real estate bubbles.

The other GDP per capita influence on price increases is explained by the international
financial market. In other words, the evolution of the country influences the expectations
that investors have and therefore their perception of future price evolution, affecting the

investment patterns of the moment. Thus, the variable which contemplates the economic

11



UNIVERSITAT
JAUME-I

country evolution is of great importance at the international level, since, as has been
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commented, unstable growth can induce greater volatility in foreign investment.

Another interest aspect, given the country, is the tourism sector and how has been
changing from traditional hotel tourism to current trends of renting housing and even
rooms through online portals. This type of practice, which results in lower prices for tourist
accommodation and makes residential housing more expensive due to increased
demand, also has a direct impact on accessibility to housing in certain cities or specific
neighborhoods for some of its habitual residents. This type of practice is having a
particular impact on large cities and especially tourist areas, such as in Barcelona's
neighborhoods, where the rented housing prices has risen by 134% between 2000 and
2018. Another interesting indicator to show the relationship is the economic evolution
that are suffering leading companies in this type of hiring, such as Booking, who has

gone from billing around 5 million euros in 2011 to more than 25 in just 5 years.

Despite the fact that the tourism sector is currently beginning to cede space to this type
of accommodation, it is possible that in the medium and long term the hotel sector prices
could become more competitive and end up redirecting the demand for this type of
service. However, motivated by the arguments set out above, the increase in tourists is
expected to have an impact on the residential housing prices, increasing rental prices.
There is another obvious macroeconomic relationship between both variables, since
tourism, in addition to inflating real estate price, constitutes a great source of income for

the country that exerts an influence on the general price level.

To incorporate other factors that shade the explanation of the housing prices behavior
could be very useful. The urban reclassification levels which partially condition the new
housing expansion, affecting these goods supply and influencing market prices. In some
countries, laws allow land to be quickly reclassified in the face of price increases.
Returning to the Spanish case, it is observed numerous reclassifications during the
bubble time, probably this fact partially retained the prices that could have been reached.
With the above, the incorporation of the variable into the model could be interesting, but
no data could be found. The reclassifications trajectory or some proxy variable could be

a great improvement for later models.

It could also be a good contribution to consider some variable that defines the banking
sector profits. This sector has shown notable increases in profits during the real estate
bubble formation, to be subsequently reduced after the explosion of the same. For this
reason, this factor could contain some information relating to anomalous movements that

could predict part of the prices evolution. Another interesting factor that could not be

12
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included due to its subjectivity are the requirements for to granting credits. The latter
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condition trajectory may irresponsibly encourage the credit concession levels and thus
demand and housing prices. These high-risk concessions may be increased if these

assets are also badly valued by rating agencies.

There are more variables that could also substantially improve the model, but they could
not be included due to the data lack, the difficulty associated with compiling these or
even the objective series absence that represent them. These include corruption,
average years of property ownership as a speculation indicator, average production
costs of real estate or social housing production, among others. It is necessary to
mention that, if the problems mentioned above could be solved, another multitude of
variables could be included in order to enrich the model explanatory power. However, in
order to preserve the statistical predictions quality in the face of a greater number of
factors inclusion, it is necessary to include a larger sample size that it has not been

possible to find.

13
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3.- Time series.

As explained above, the purpose of this study is to explain the evolution of real estate
prices based on interest rates, mortgage concessions, foreign direct investment, per
capita economic evolution and tourism. For this purpose, representative variables
include the price per square meter of houses more than 5 years old, the mortgage
interest rates over three years old, the monetary amount granted through mortgages
divided by GDP per capita, the net income derived from international tourism and the net

direct international investment position.

Described the theoretical effects of the conditioning factors to be used, the price per
square meter of houses more than 5 years old has been proposed as a study variable.
This nuance is expected to provide a factor which contains homes with similar production
costs. It is expected that innovations in construction materials produce lower production
costs. The specific inclusion of this time series has been decided with the purpose of

homogenizing the sample in this matter.
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Figure 1: Evolution of price per square meter of houses more than 5 years old in Spain.

In Figure 1 it is observed the graphical representation of the chosen time series from
2003 to 2016. It is worth mentioning that the previous evolution is defined by a relatively
stable trajectory until the beginning of the century. From this moment increases begin to
accelerate to peak in the first quarter of 2008. The average price per square meter rose
from 902€ in 2001 to 2102.1€ in 2008, representing an increase of 122.05%. Then there
is a fall of 21.27% between 2008 and 2012. The latter variation positioned the price level
at a more adequate level, confirming the bubble presence that burst in 2008 and ended
up constituting the beginning of the financial and credit crisis. Finally, it should be

mentioned that the series is expressed in euros, so a process to convert the series into
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variations is carried out to obtain percentage interpretations of the influences in the
econometric model. Figure 2, shown below, offers the graphical representation of the
converted variable used for the statistical model.
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Figure 2: Evolution of the variations in the prices per square meter of houses more than 5

years old in Spain.

For statistical development, it has been decided to reflect the Euribor effects on prices
through the use of average interest rates for mortgages over three years. The choice of
this time series derived from private banking is motivated by the search for a variable
that determines the final interests faced by the potential real estate consumer. The main
reason for including bank margins within Euribor is justified in order to avoid a variables
excess which could limit or reduce the explanatory capacities of the proposed
econometric model. In relation to this argument, it should be mentioned that the sample
available for the variables used is not very large. As mentioned previously, if this were
not the case, a greater number of variables could be included or even a greater
breakdown could be used.
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Figure 3: Evolution of mortgage interest rates over three years for Spain.

Figure 3 shows the evolution of the series between 2003 and 2016. It is observed a

stable trajectory, with interest rates between 3 and 4% until 2006. From this point on, the

series begins to grow, reaching a maximum of 6.27% in the third quarter of 2008. From

this peak, in less than two years, rates were drastically reduced to levels below those of

the beginning of the millennium, showing decreases of more than three percentage

points. In 2010, rates rise by around 3% and start to fall from 2014 to below 2% in 2016.

Comparing with the previous series, a certain relationship can be seen, since, although

with a certain lag, interest rates seem to negatively condition prices as predicted in the

theoretical analysis. The variable has also been transformed into variations in order to

obtain a more stable series. Figure 4 represents the transformed variable.
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Figure 4: Evolution of variations in mortgage interest rates over three years for Spain..
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In order to avoid the excess of variables and to obtain a model more in line with the size
of the sample, it has been decided to incorporate as a temporary series the monetary
amount granted through mortgages for the acquisition of all real estate types that is
divided by the GDP per capita. This division produces a series that reflects the amount
of credit granted by each monetary unit of GDP per capita. In other words, using this
variable it is observed the monetary level granted through mortgages according to the
national economic context in per capita terms. Below is Figure 5 containing the variable

representation.
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Figure 5: Evolution of the monetary amount granted through mortgages divided by GDP per
capita for Spain.

Figure 5 shows a clear positive trend since the beginning of the century culminating in
2007, recording an increase of 95.23 % in only 4 years. From this turning point begins a
serious fall in mortgage concessions that would end up reducing the figure by -90.41%
between the peak credit moment and the third quarter of 2013, date from which it is
observed a slow but stable recovery. As the theory had predicted, comparing the series
trajectory with housing prices, it is observed a similar evolution, which indicates a positive
relation, however, just as the previous series acts on our study variable with a certain
lag. In order to obtain a series that offers better interpretations for the model it has been
chosen to transform the series to variations. The definitive variable is reflected in Figure
6.
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Figure 6: Evolution of the variations in the monetary amount granted through mortgages
divided by GDP per capita for Spain.

In order to include the foreign investment effects on real estate prices in the statistical
model, the net international direct investment position has been included as variable.
The series reflects net monetary amount imported or exported as direct investment. On
the basis of the above theory, it is expected that prices rise in the face of the excessive
investment arrival. In the face of high negative figures there could be indications of an
over-investment in the country that could be inflating house prices. Rapid alterations in
the variable are also expected to induce instabilities in the real estate market, which
could attract or drive away new speculators to the market. Next, Figure 7 includes the

graphical representation of the series.
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Figure 7: Evolution of the net international investment position for Spain.

The time series shows high negative figures as a starting point. The investment position
began to improve in 2005, with an investment withdrawal of more than 45% in less than
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two years. Between 2007 and 2012 a positive and stable reduction continues to be

CRreDIT, LiquiDiTY AND HousING PRICES

observed, which improved the position to a net investment import of 18444 million euros.
From this date onwards, the series worsened again and for the next six years it was
positioned in similar figures to those of 2006. Comparing the series trajectory with the
evolution of real estate prices, there is a delayed relationship that reflects increases in
prices in the face of high foreign investment inflows, on the contrary, the exit moments
of this type of capitals induce decreases. For the definitive use of the series in the
statistical model and in order to obtain better interpretations the series has been
converted to variations. Figure 8 shows the graphical representation of the modified
variable.
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Figure 8: Evolution of the variations in the net international investment position for Spain.

In order to explain the above-mentioned tourism influences on the real estate prices
level, it has been decided to use the net income from tourism as a time series. This
variable reflects the income derived from the tourism reception, corrected by the
expenses associated with the departure of national tourists. The data, collected from the
Spanish balance of payments, have been represented in Figure 9. The representation
offers a clear seasonality presence that is dealt later. Independently of the seasonal
component, a slight but stable growth is observed until 2009, where there is a slight fall
that is accompanied by a rapid recovery which ends up increasing the maximum and
minimum figures by nearly 30% in 8 years. On the face of it, the series trajectory does
not justify much of the price developments, however, it seems to contain some positive
relationship that helped the bubble formation and reduced part of the subsequent
depreciation. As with the previous variables, the series has been converted to variations

to make it easier to use. The converted series is represented in Figure 10.
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Figure 9: Evolution of net income from international tourism for Spain.
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Figure 10: Evolution of variations in net income from international tourism for Spain.
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4.- Econometric model.

This document uses an autoregressive vectors model to define and reconcile the
simultaneous interactions of the variables group with the exposed theoretical framework.
A VAR is a model formed by a system of simultaneous equations in an unrestricted
reduced form. The reduced form implies that the contemporary values of the model
variables do not appear as explanatory variables in any equation, being constituted by a
lags block of each one of the model series. On the other hand, the unrestricted form
implies that the same explanatory variables group appears in each of them.
Subsequently, in order to compare the impulse-response functions of the VAR model
obtained, a transformed model is made, which includes order restrictions on the
relationships between variables. This variant is defined as a structural VAR model and

requires specifying the order of the series from lowest to highest exogeneity.

4.1.- Necessary modifications.

Returning to the procedure, once the graphics representations of the used series have
been visually analyzed, the first step to begin to develop the previously described models
is to carry out different tests to confirm or detect the series anomalies that require
correction. Seasonality settings are a potential modification. In order to statistically
contrast the presence of this alteration in our set of variables, tests have been carried
out using the X-11 seasonal adjustment methodology in its additive version. This module,
contained in Eviews, executes several tests for the same purpose. Of the different results
that the software offers us, those referring to the test for the presence of seasonality are

valued, assuming stability.

Beginning with the analysis of the results reported, included in Tables 4, 5, 6, 7 and 8 of
the appendices, it is found the presence of seasonality in the series associated with
tourism and in mortgage concessions over GDP per capita with a confidence level of
99%. Due to this, the seasonally adjusted series, represented in Figures 11 and 12
simultaneously, are used. The seasonal components of the decompositions carried out
are also represented graphically. The latter (Figures 13 and 14) indicate the seasonal
magnitude of both variables, with variations between 40 and 50% depending on the
season for the tourist series and variations between 8 and 20% for the variable that

contemplate the concessions.
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Figure 11: Evolution of seasonally adjusted variations in net income from international

tourism in Spain.
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Figure 12: Evolution of seasonally adjusted variations in the monetary amount granted

through mortgages divided by GDP per capita for Spain.
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Figure 14: Seasonal component of variations in the monetary amount granted through

mortgages divided by GDP per capita for Spain.

4.2.- Time series statistical analysis.

Once the necessary corrections and transformations have been made on the times
series, the definitive variables statics, defined in Table 1, are analyzed. Among the
descriptive statistics offered by Eviews, it is highlight the coefficient of skewness and
kurtosis and the Jarque-Bera test. The latter compares the relationship between the
kurtosis and skewness coefficients of the equation errors with those of a normal
distribution, if these relationships are sufficiently different the null hypothesis of normal
waste would be rejected. Based on the data received from the software and reflected in
Table 1, it could be said that there is normality in all series except for loans granted

through mortgages on GDP per capita.

V_MORT _IT [ V_NET_TOUR_SA [ V_.NET_FOR_INV [ V_.CRED_GDP_PC_SA | V_PRICE
Mean -1.01940 9.95081 -1.12163 -1.12786 0.41073
Median -1.52073 10.02108 0.96923 -0.05356 -0.10974
Maximum 12.96725 17.11699 51.78291 24.63083 7.92038
Minimum -35.13835 -6.56313 -99.61663 -23.88803 -3.20960
Std.Dev. 7.85037 4.21484 25.13372 9.76662 2.40712
Skewness -1.30342 -1.04600 -1.43655 -0.17920 0.93735
Kurtosis 7.98782 5.99985 7.12321 3.25119 3.82853
Jarque-Bera 71.26630 30.09494 56.82511 0.43099 9.45212
Probability 0.00000 0.00000 0.00000 0.80614 0.00886
Sum Sq. Dev. | 3266.29900 941.53790 33480.31000 5055.50400 307.09420
Observations 54 54 54 54 54

Table 1: Individual statistics of the series group used..
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Table 2 shows the correlation matrix of the series, which gives an overview of the
relationships between the definitive variables in a simple and contemporary way.
Focusing on the relations of the series on price, a greater influence of mortgage
concessions on GDP per capita is observed, followed by tourism. With lower correlation
it is found the net investment position and bank interest rates. Another conclusion offered
by the matrix derives from the correlation shown by practically all the variables, which
justifies the use of simultaneous models such as those to be carried out. Another way of
carrying out this type of preliminary analysis could be by means of Granger causality
tests. These tests verify whether a variable serves to predict the evolution of another,

while indicating whether the relationship is unidirectional or bidirectional.

V_MORT_IT V_NET_TOUR_SA V_NET_FOR_INV V_CRED GDP_PC SA V_PRICE
V_MORT_IT 1.00000 0.20484 0.07925 0.04285 0.12310
V_NET_TOUR_SA 0.20484 1.00000 -0.09474 -0.12349 -0.22508
V_NET_FOR_INV 0.07925 -0.09474 1.00000 -0.14537 0.12879
V_CRED _GDP_PC SA | 0.04285 -0.12349 -0.14537 1.00000 0.42351
V_PRICE 0.12310 -0.22508 0.12879 0.42351 1.00000

Table 2: Correlation matrix of the series used..

4.3.- Lag-order selection.

Once the modified time series are defined and ready for use, the order of the model is
defined, that is, the lag until which the incorporated information is statistically significant.
Choosing a high number of lags for a relatively small sample could cause degrees of
freedom to run out quickly and result in large standard errors in estimates. This fact would
increase the confidence intervals of the model coefficients, so it has been decided to
estimate the mentioned criteria on a maximum of 4 lags. In order to carry out this step,
a VAR model is created with the predefined criteria offered by Eviews, so that once
inside, a test is executed to obtain the indicates shown in Table 3, how many lags it is
recommended to use in estimating the model, offering the values of information criteria
such as Akaike, Schwartz, Hannan-Quinn or the Likelihood ratio, among others, with the

suggestions of each one being highlighted with a "*".
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Lag LR FPE AIC SC HQ
NA 1.54E+08  33.04275 33.23395 33.11556

101.6264 41844912  31.73306  32.88027*  32.16992*
22.71082 65522420  32.15073 34.25395 32.95165
51.36573* 42586850  31.63997 34.69921 32.80495
34.35124  41573765* 31.45544*  35.47069 32.98447

A W N O

Table 3: VAR lag order selection criteria.

It can be seen that the criteria offer different conclusions. In view of the disparity, the
order to be used is determined by the parsimony principle, i.e. by the least possible order.
This should be done taking into account that there is no correlation between the residues
of the different equations. Tables 9 and 10 in the appendices show the results of the
residual serial correlation test. From these it is concluded, with a confidence level of more

than 95%, that the minimum order for which no correlation is found is 4 lags.

4.4.- Model formulation.

With the known lags and the transformed variables, it is possible to formulate the VAR
model. It is defined by the following system of five equations, where V_Mort IT
represents the evolution of variations in mortgage interest rates over 3 years,
V_Net_For_Inv represents the evolution of variations in net international direct
investment position, V_Net_Tour_sa represents the evolution of seasonally adjusted
variations in net income from international tourism, V_Cred_Gran_GDP_pc_sa
represents the evolution of seasonally adjusted variations in the monetary amount
granted through mortgages divided by GDP per capita, V_Price represents the evolution
of variations in the price per square meter of houses more than 5 years old. B represent
intercepts and parameters which show the effects of the different series lags on the
contemporary variables explained. Finally, there are the error terms (u) for each

equation.

+

V_Mort_IT, = P19 + PioiV_Mort IT,_; + Bi0.V_Net_Tour_sa,_; + [Bi93V_Net_For_Inv,_;
Bio4V_Cred_Gran_GDP_pc_sa,_; + BiosV_Pricei_; +  PiogV_Mort_IT:_,
Bio7V_Net_Tour_sa,_, + ByogV_Net_For_Inv,_, + [i09V_Cred_Gran_GDP_pc_sa;_,

+

+

Bi1oV_Pricei_, + B111V_Mort_IT,_3 + B112V_Net_Tour_sa,_s; + [B113V_Net_For_Inv,_; +
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B114V_Cred_Gran_GDP_pc_sa;_;

Bi17V_Net_Tour_sa,_, + By1gV_Net_For_Inv,_, + [119V_Cred_Gran_GDP_pc_sa;_,

Bi2oV_Price;_4 + uy;

V_Net_Tour_sa; = P20 + PaoilV_Mort_IT,_; + [.9,V_Net_Tour_sa;,_; + [.93V_Net_For_Inv,_,

Bo04V_Cred_Gran_GDP_pc_sa;_4

Boo7V_Net_Tour_sa,_, + ByogV_Net_For_Inv,_, + [y04V_Cred_Gran_GDP_pc_sa;_,

Bo1oV_Prices_, + [y11V_Mort_IT;_5 + By1,V_Net_Tour_sa,_s; + B,13V_Net_For_Inv,_,

Bo14V_Cred_Gran_GDP_pc_sa;_

Bo17V_Net_Tour_sa,_, + py18V_Net_For_Inv,_, + [54V_Cred_Gran_GDP_pc_sa;_,

BazoV _Price,_4 + uy,

V_Net_For_Inv, = B30 + [sz0.V_Mort_IT,_; + B30,V_Net_Tour_sa,_, + Ps03V_Net_For_Inv,_;

B304V _Cred_Gran_GDP_pc_sa;_;

Bso7V_Net_Tour_sa,_, + PzogV_Net_For_Inv,_, + [300V_Cred_Gran_GDP_pc_sa;_,
Bs10V_Prices_, + [311V_Mort_IT;_3 + P31,V_Net_Tour_sa,_s; + [313V_Net_For_Inv,_;

B314V_Cred_Gran_GDP_pc_sa;_s

Bs17;V_Net_Tour_sa,_, + [B318V_Net_For_Inv,_, + f3,4V_Cred_Gran_GDP_pc_sa;_,

B30V _Price,_4 + us,

V_Cred_Gran_GDP_pc_sa, = s +

BsozV_Net_For_Inv,_y + Pu04V_Cred_Gran_GDP_pc_sa;_,

BaosV _Mort _IT;_, +
BsosV _Cred_Gran_GDP_pc_sa;_,

Bs12V_Net_Tour_sas_3 + Pa13V_Net_For_Invi,_; + [414V_Cred_Gran_GDP_pc_sa;_;
Bs1sV _Pricei_5 + Ba16V_Mort_IT,_, + B417,V_Net_Tour_sa,_, + L4158V _Net_For_Inv,_,

+

+

+

+

+

+

P11sV_Price,_3

BoosV _Price;_4

B21sV_Price,_3

BsosV_Price;_4

B315V_Price;_s

‘8401 V_MOTt_ITt_l

Bso7V_Net_Tour_sa;_, +

BaroV _Price;_,

Bs1oV_Cred_Gran_GDP_pc_sa;_s + BazoV_Prices_, + uq;

V_Price; = Bso +  BsorlV_Mort_IT,_; + fso,V_Net_Tour_sa,_; + Pso3V_Net_For_Inv,_,

BsosV_Cred_Gran_GDP_pc_sa;_,

Bso;V_Net_Tour_sa;,_, + BsogV_Net_For_Inv._, + PsooV_Cred_Gran_GDP_pc_sa;_,
Bs1oV_Prices_, + fs11V_Mort_IT;_3 + Ps1,V_Net_Tour_sa;_s; + Ps13V_Net_For_Inv,_;

Bs14V_Cred_Gran_GDP_pc_sa;_s

Bs17;V_Net_Tour_sa,_, + PsigV_Net_For_Inv,_, + Psi4V_Cred_Gran_GDP_pc_sa;_,

Bs2oV _Price,_4 + us,

+

+
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When the equations system is estimated, the estimators and some statistics of the
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proposed model are specified. The results are included in Table 11 of the appendices
because of their length. It is composed by three blocks. The first, positioned at the top,
collects the general characteristics of the estimate made, such as the time series used,
the estimation method used, the sample period (2003Q2:2015Q3) and the actual sample
size. Second, there is individual information about each of the variables, including the
name, the estimated coefficients value, the standard deviation of those coefficients, and
the statistic t values. Finally, the third block includes a series of joint statistics, where it
could be found the determination coefficient and its corrected equivalent, the estimated
value of the error standard deviation, the quadratic sum of waste, the final value of the

maximum likelihood logarithm or the values for the lag selection criteria among others.

It should be mentioned that the results offered by Eviews could be used for hypothesis
testing and therefore for predictions, however, the seasonality adjustments should be
included if you want to focus the model for that purpose. However, it has not been
executed in this document due to the estimates purposed of autoregressive models are
limited to examining the relationships between the variables. Differentiation processes
that would eliminate the trend could suppress relevant short-term information and only

allow the model to identify long-term relationships.

4.5.- Impulse Response functions.

In order to obtain the desired estimates, impulse-response functions are used, by means
of this it is obtained relations that represent the effects on one variable when faced with
a shock in another. More specifically, these are orthogonal shocks, which by definition
do not incorporate correlation with the rest of contemporary shocks. It should be noted
that obtaining VAR and SVAR models for this case begin to differ in the orthogonal
decomposition variant to use. For the VAR model a generalized decomposition is used
and for the SVAR models an orderly decomposition of Cholensky adjusted by freedom

degrees is used.

The representations in Figure 15 show the impulse response functions referring to the
VAR model, where the simultaneity effects are assumed and no order is indicated on the
impulses. In order to carry them out, the simulation period following the shock to be
analyzed is specified, including five years for this purpose, and only the functions that
explain the price trajectory are included. The other representations have been included

in Figure 19 of the appendices. Prior to the valuation it should be mentioned that the
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shocks of the impulse response functions are induced with the standard deviation

CRreDIT, LiquiDiTY AND HousING PRICES

magnitude, which is the usual alteration suffered by the factor.

As might be expected based on the above, analyzing Figure 15, in the face of a shock
on the interest rates variation, a negative conditioning on the price level is observed. The
influence begins to take effect from the second quarter, to have its greatest shock
between the third and eighth, then the negative variations decrease until they disappear.
It is worth mentioning that the reduction is in variations terms, so the series actually be
negatively affected. The fact can be observed with the generalized response impulse
functions whose responses are cumulative. The functions included in Figure 20 of the
appendices show how this shock can reduce the price by more than 2% in three years.

Observing the conditioning produced in the prices by the net income of international
tourism, a negative but unstable influence is observed, with values close to zero. The
representation shows greater influence during the first three years. The graphs with
cumulative responses (Figure 20 of the appendices) indicate a brief conditioning, close
to the 1.6% reached in ten quarters. Contrary to previous expectations, increases in net
income associated with tourism, far from raising real estate prices, reduce them. On the
other hand, net foreign investment shows a high influence on the main study variable. In
the event of a shock, there is a noticeable reduction in prices. The expected falls are
increasing until the second year, when begin to reduce until disappear in the fifth. From
the perspective of the accumulated results, in the face of the shock, it is expected that

prices fall by close to 5%. The negative relationship is consistent with the above theory.

The impulse response functions also show how the shock on the amount of credit
granted divided by GDP per capita produces a positive conditioning on house prices.
The impact increases during the first year and then begins to decrease to offer variations
close to zero between the fourth and fifth year. In relation to the cumulative response
contained in Figure 20 of the appendices, a total increase of about 2.5% can be
observed. The results are consistent with the data presented in the previous theory.
Finally, it is price variations trajectory in the face of price shock. The relationship indicates
a clear positive but volatile autocorrelation which approaches zero from the third year
onwards, indicating that part of the evolution is explained by past behavior of no more
than three years. This assertion is due to price increases produce on the expectations of

regular investors and consumers.
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Response of V_PRICE to V_MORT_IT
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Figure 15: Response impulse functions with generalized orthogonal shocks.

In order to obtain more precise specifications, it is proposed to obtain the impulse

response functions by means of Cholensky orthogonal decomposition. Through this

process, the VAR results are obtained structurally. This variant allows to induce order on

the variables from greater to lesser degree of exogeneity with respect to the housing

prices, allowing a specification with which it is expected to obtain more significant results.

Cholensky decomposition completely incorporates the alteration produced by the first

factor over the others. The second and subsequent shocks only incorporate influences

that have not been included by the previous ones. With respect to Cholensky procedure,

it should be noted that shocks have the same interpretation as obtained through
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generalized impulses, in such a way that the functions represent the price variations
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produced by impulses of a standard deviation in the determining factors.

Based on the above, two different interaction orders are proposed for the development
of this section. Depending on the theoretical framework, the interest rate on the left is
respected because it is the most independent variable of the group and is followed by
international tourism that not move either. At an intermediate point it is found the net
direct investment and the monetary amount granted through mortgage divided by GDP
per capita. Finally, prices always go to the right as the most dependent factor of the
previous ones. From the two possible combinations, based on changing the order of
interaction between the net direct investment and credit amounts granted, the two

proposed models emerge.

The Figure 16 functions represent the first variant, where net foreign investment shock
anticipates credit granted over GDP per capita. As has been done with the generalized
imposed response functions, only the graphs that justify the effects on real estate prices
are included, the others are included in Figure 21 of the appendices. Analyzing the
representations, it is observed conditions practically identical to those obtained by means
of generalized impulses. However, the new specification does slightly reduce the effects
of tourism on price, bringing them even closer to 0. Analyzing the cumulative responses
of the relationship, it is observed a fall in influence close to 0.9% in the face of the shock.
Finally, it is worth mentioning the presence of a slightly more abrupt conditioning of net

foreign direct investment on the price level.
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Figure 16: Response impulse functions with orthogonal Cholensky shocks for the first order

proposed.

Taking into account the impulse response functions of the second proposal (Figure 17),
where the credit variation over GDP per capita precedes net foreign investment,
practically identical results are obtained to those obtained through the previous structure.
The functions show the same discrepancies with the functions obtained by generalized
pulses. In spite of the slight differences present in the three variants, the results obtained
are practically the same. Comparing the cumulative response functions (Figures 20, 22
and 23 in the appendices), the total influences differ by a maximum of 0.9%, with shocks
in tourism and credit granted divided by GDP per capita. There are no differences for

influences on mortgage interest rates.
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Figure 17: Response impulse functions with orthogonal Cholensky shocks for the second

order proposed.

The similarity of the results obtained through the three methods shows the simultaneity

influence of the effects and therefore implies the irrelevance of inducing order for the

orthogonal decomposition, making possible to make conclusions based on the VAR

model results and not incurring in specification problems. Finally, it should be noted that

the functions obtained do not show explosive dynamic relationships, indicating that past

effects do not have a greater impact than present ones. This fact confirms that the

statistical models used make sense and are useful for the purposes of the document.
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4.6.- Variance decomposition.
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Figure 18: Variance decomposition of the housing price prediction errors.

As an additional study to the previous functions, the error variance is decomposed. This
procedure shows the percentage of error induced on the prices evolution by the shocks
in the explanatory factors in the different moments of the simulation. In other words, it
separates the variance from the forecast error for each factor. Figure 18 shows the
variance decomposition representation of the real estate price prediction errors. The

other graphs are included in Figure 24 of the appendices.

33



UNIVERSITAT
JAUME-I

With regard to decomposition, there is a greater variance induced by net foreign
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investment and by the same prices. The first factor shows a starting justification of 10%
that increases over the first three years to 40% to be maintained until the end of the
simulation. The second factor mentioned above shows an induction to price volatility of
60%, that is reduced in the first three years to close to 20%, which is a strong volatility
induced by the autoregressive component during the first twelve quarters. The impulses
on the net income derived from international tourism show a decreasing influence in the
price behavior variance which starts from a 20% and is reduced by half in little more than
two and a half years.

With less influence are observed the interest rate shocks that justify about 15% of the
error variance that begins to make effective after the first year, until then induced
variance is around 5%. Finally, it should be mentioned that the shocks to the mortgage
credit granted over GDP per capita justify a maximum of 12% of the confidence interval.

Reaching the maximum values from the sixth quarter onwards.

34



UNIVERSITAT
JAUME-I

CRreDIT, LiquiDiTY AND HousING PRICES

5.- Conclusion

The previous theory indicates a clear negative relationship between mortgage interest
rates and house prices, this proposal has been statistically confirmed in the econometric
model variants. It is confirmed that mortgage lending has a positive relationship on real
estate prices. The clear negative relationship between the net foreign investment position
and the real estate prices level is also confirmed. This ratio weighs twice as much as the
effects induced by consumer interest rates in the event of a shock to the corresponding
standard deviations. With regard to the influence of net income from international
tourism, a statistical relation very close to zero is observed. In addition to the wide
confidence intervals one cannot conclude objective results on this relationship. Finally,
there is a positive autocorrelation of the price factor that presents some volatility. This

fact was to be expected due to the speculative component explained in advance.

Ordering the effects by relevance, greater cumulative influence has been obtained from
net foreign investment, followed by interest rates, the mortgage credit granted on per
capita GDP and its own autoregressive component. Finally, with a brief impact contrary
to the theory presented in the document, is the influence of net income from tourism. It
is necessary to comment that the confidence intervals of the impulse response functions,
created at 95% confidence, are relatively wide, because of this, the predicted results may
not be accurate enough. In addition to the above, it should be noted that much of the
error variance induced in the price explanation is motivated by the impulses on net

foreign investment and by its own autoregressive component.

The recent entry of the Spanish economy into monetary union produces relatively short
time series. This problem makes it impossible to enrich the explanation by including more
variables or breaking down the existing ones. In view of an increase in the series sample
size, the breakdown of mortgage interest rates over three years in Euribor and bank
margins, including the GDP per capita separately and divide the credit granted by the
housing stock could be useful. The model could also be improved with the inclusion of
variables such as the average rental prices, unemployment, the banking sector profits,
the average years of real estate possession, the social housing production, the
reclassifications carried out or even some exchange rate referring to the euro against a
currency basket which contemplates the most important economies in the world. Finally,
it is worth mentioning the possibility of carrying out an extension by including a vector
error correction model (VEC), which would offer a breakdown of the relations between

the short and long term.
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This document verifies the broad relationship between available market liquidity and real

CRreDIT, LiquiDiTY AND HousING PRICES

estate prices. Particularly noteworthy is the net direct investment position. The results
also indicate the importance of monitoring interest rates and mortgage concessions to
prevent real estate bubbles. The Euribor, as an instrument of monetary control of the
European Central Bank, follows logical paths that facilitate the Eurozone economic
development. However, the problem of organizing a multitude of economies under the
same policy can produce synchronization difficulties depending on the needs of each
country, which can cause serious imbalances in some. Governments need to pay greater
attention to excess liquidity in markets, implementing policies that prevent credit over-
expansions and unstable foreign investment inflows. With the literature prior to the
conduct of the study is observed as society, governments, institutions and analysts are
more informed and therefore it is unlikely that the appropriate measures will not be taken

if the economy begins to show excessive debt levels which could be feeding bubbles.

In relation to international tourism, there is not statistical evidence that implies a high
influence on the price level, so it could be suppressed and replaced by another variable
which could improve the explanatory power. Prices are currently experiencing a slow and
stable growth that is likely to continue. Speculation may have been the biggest
conditioning factor in the formation of the real estate bubble. It is necessary to mention
that this kind of investors can reach any market and are hardly detectable until the bubble
formed explodes. Thus, once again, it is governments and institutions who must avoid
overinvestments by developing financial regulations which limit this type of operation

when necessary.
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6.- Appendices.
Sum. Of Dgrs. Of Mean
Squares Freedom Square F-Value
Between quarters 114789.8981 3 38263.29938 | 1063.016**
Residual 2123.7069 59 35.99503
Total 116913.6051 62

Table 4: Seasonality test on evolution of variations in the net income derived from

international tourism.

Dgrs. Of Mean
Sum. Of Squares Freedom Square F-Value
Between quarters 6007.1909 3 2002.39697 41.504**
Residual 2653.5025 55 48.2455
Total 8660.6934 58

Table 5: Seasonality test on evolution of variations in the monetary amount granted through

mortgages divided by GDP per capita for Spain.

Dgrs. Of Mean
Sum. Of Squares Freedom Square F-Value
Between quarters 8.3450 3 2.78166 4,784
Residual 29.0732 50 0.58146
Total 37.4181 53

Table 6: Seasonality test on evolution of the variations in the prices per square meter of

houses more than 5 years old in Spain.

Dgrs. Of Mean
Sum. Of Squares Freedom Square F-Value
Between quarters 62.2060 3 20.73532 1.309
Residual 791.8554 50 15.83711
Total 854.0613 53

Table 7: Seasonality test on the evolution of variations in mortgage interest rates over three

years for Spain.
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Dgrs. Of Mean
Sum. Of Squares Freedom Square F-Value
Between quarters 1114.6030 3 371.53433 0.814
Residual 26945.8234 59 456.70887
Total 28060.4263 62

Table 8: Seasonality test on the evolution of variations in the net international investment

position for Spain.

Mull hypothesis: Mo serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 40.31669 25 00271 1744742 (25, 981) 00285
2 28.06560 25 02612 1191674 (25 981) 02666
3 30.36529 25 02108  1.252700 (25, 981) 02158

Mull hypothesis: Mo serial correlation atlags 1to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 40.31669 25 00271 1744742 (25, 981) 00285
2 7219073 50 00217  1.580758 (50,991) 00270
3 102.2410 75 0.0200  1.498303 (75,809) 00376

*Edgewaorth expansion corrected likelihood ratio statistic.

Table 9: VAR Residual Correlation LM Tests for 3 lags.
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Mull hypothesis: Mo serial correlation atlagh

Lag LRE* stat df Prob. Rao F-stat df Prob.

32.93918 25 01326 1.389739 (25 7548) 01390
2017816 25 07374 0738412 (25 758) 0.7438
27.54120 25 03294 1124612 (25,758) 03385
36.10346 25 00700 1552950  (25,758) 0.0744

e RS =

Mull hypothesis: Mo serial correlation at lags 1to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 3293919 25 01326 1.3859739 (25, 75.8) 01390
2 53.84735 50 0.3284 1.083195 (50,71.8) 03738
3 7406781 75 05087 0.908009 (75,521) 06529
4 1237028 100 00542 1126881 (100, 29.1) 03670

*Edgewaorth expansion corrected likelinood ratio statistic.

Table 10: VAR Residual Correlation LM Tests for 4 lags.
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\ector Autoregression Estimates
Date: 0811218 Time: 12:27
Sample (adjusted): 2004322 201603
Included observations: 50 after adjustments
Standard emors im | ) & t-statistics in [1
WO MORT_IT WV _NET_TOU W _NET FOR_ WV _CRED G V_PRICE
V_MORT_IT-1) 0184047 -0.043884 0121768 0437175 -0.011474
{0.20188) {0.02888) (0.58048) (0.20882) (0.02514)
[ 0.298417] [-0.50509] [F0.17661] [-2.33287] [-0-45845]
V_MORT_IT-2) 0076423 0.270201 0.730467 -0.204391 00042802
(0.22880) {0.09847) (0.78140) (0.Z36867) (0.02848)
[ 033402 [ 274403 [ 0.83482] [-D.868349] [ 0.15055]
W MORT ITi-3) 0514122 -0.098075 -0.854425 DLooE431 0.037382
(0.24278) (0. 10448 (0.82815) (0.25113) (0.03023)
[-2.11781 [-0. 238651 -1.16314] [ 0L03357 [-1.23858]
WV MORT ITi-#) 0281707 -0.010555 0.385183 0.118534 0.001674
(0.21080) (0.0904) (0.71825) (0.21784) (0.02822)
[ 1.33782] [-0. 116845] [ 0.53592] [ 054413 [-0.06385]
WV NET_TOUR_SA[-1) 0.8a5108 -0.085313 0720543 -0.241357 0.03a8751
(0.46473) (0.20001) (1.58715) (0.4B071) (0.05787)
[ 1.890671] [-0-42E55] [ 0.45285) [-0.50208] [ 0.83612)
WV_MNET_TOUR_SA[-2) 0832774 -0.064882 -0.240175 0343775 0.047045
(0.41523) (0.17903) (1.42082) (0.43028) (0.05180)
[1.52112] [-0.352411 [-0.16808] [0.78883 [ 0208261
W NET TOUR SA{-3) 0.692065 0.233553 -0.753057 0516427 0005730
(0.3B501) (016570} (1.31489) (0.39825) (004784
[ 1.79887] [ 1.40853] F0.57271 [ 1.28674] [0.11853]
W NET TOUR SA-4) 0.061253 -0.088144 -0.701481 0322155 -0.008520
(0.35230) (015162} (1.20318) [0.36441) (0.04387)
[-0.173861 [-0.58 135] F0.58303] [ 0.2E404 [-0. 194227
W_MET_FOR_INW{-1) 0.031589 -0.011803 0.123067 40018047 0.006148
(0.D5118) (0.02202) (0L 17471) (0.05282) (0.00837)
[ 0.E1770] [0 EhDE3] [ O.70441] [-0.3410%5] [[0.96523]
W_MET_FOR_INW{-2) 0022138 0.0168788 -0.356432 -0.026817 -0.004681
(0.D5112) (0.02200) (0.17458) (0.05288) (0.0048346)
[ 0433100 [ OL7E301 [-2.04168] [-0.50718] -0.73538]
W NET FOR INW{-3) 0.050512 0.004515 0102150 -0.147884 -0.005548
(0.04852) (0.020288) (0.18572) (0.05018) (0.00604)
[ 1.04006] [o21821 [ 0615400 [-2.846300 -0.81823]
W NET FOR INW{-$) 0045181 0.032881 -0.155617 0.058108 0.000847
(0.05528) (0.02408) (019118} (0.05720) (0005887}
[ 0.20674 [ 1.36837] [-0.81387 [ 1.00349] [<0.082TE]
\V_CRED GRAMN_GDP_  -0.158679 0.113880 0.0&8291%9 -0.082844 0.033031
(0L1T513) {0.0753T) (0.58810) (0.18115) {0.02181)
[-0.894846) [1.51242] [D.13884] [-0.45622] [ 1.514TE]
V_CRED GRAM_GDP_  -0.230240 0.011088 0.067264 D.o03ga2 000800
(0L1TOBE) {0.07353) (0.58351) (0.1TET3) {0.02127)
[-1.34757] [0.15077] [ O.11648] [ 0.02253) [ 041387
V' CRED GRAM GDP 0.010759 0.107215 05346827 0.032308 0.025747
(0.162814) (0.07238) (0.57423) (0.17382) (0.02024)
[ 0.08389] [ 1.48165] [ 083100 [ 022602 [1.22881
WV CRED GRAMN_GDP_  -D.209281 0.0E207R 0292118 0.122837 0.011585
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(0. 18281) (D.07300) (0.57827) (0.17545) (0.02112)

[-1.23382] [ 1-22032] [ 0.50429] [ 0.70014] [ 0.54857]

V_PRICE(-1) 1.878850 -0.340038 -13.72518 3218872 0250438

(1.38841) (D.58752) (4.74188) (1.43814) {0.17287)

[ 1.42527] [-0.58564] [-2.884 58] [2.24118] [ 1.44887]

V_PRICE[-2) 1.531828 -0.011304 13.98800 -1.838827 0.020556

(1.20088) (0.59858) (4.75005) (1.43868) (0.17318)

[ 1.10138] [-0.018881 [ 2.84502] [-1.13912] <0.118701

WV PRICE(-3) 0042372 -0.431402 -13.48132 2412580 0121081

(1.31888) (D.5E688) [4.40872) (1.36185) (0.168:384)

[0.03218] [-0.78131] [-2.82B803] [1.771500 [ 0.73862]

WV PRICE-4) -0.047841 -0.587822 10.60085 -1.033874 0.358832

(1.20609) (D.51808) (4.11804) (1.-24758) (0.15017)

[-<0.03850] [-1.00304] [ 2.55540] [-0.82858] [ 2.45688]

c -23.80071 11.33482 7748775 -12.02333 -0.827530

(10.4342) (4. 40054) [35.8:348) (10.79:30) (1.28818)

[-2.2810:3] [2.52411] [ 0.21748] [-1.11400] [-0.71387]

R-squared 0502567 0.548082 0.447208 0.8630303 0.877844

Adi. R-squared 0.15850% 0.238414 0067307 0.375330 0.7a3za81

Sum sq. resids 1582283 283.0802 18454 88 1892.830 24 53084

5.E. equation 7.3868527 3.17gme 25.22047 T.540408 0818720

F-statistic 1.4840064 1. 7658545 1.176801 2472128 10.40087

Log likelihood -157.3116 -115.1558 -218.7234 -159.0018 -53.14442

Akaike AIC T.132485 5448232 B.588037 T7.200075 2065777

Schwarz 5C 7035515 8.245282 10.39189 8003125 3. 768827

Mean dependent 0774781 1021068 -1.207734 -1.822743 0.058251

5.0. dependant 8.057008 3.837RET 28.12083 Q887173 2022757
Determinant resid covarance (dof adj.} 7200748
Determinant resid covarance AT2626.0
Log likelihocod -681.3861
Akaike information criterion 3145544
Schwarz criterion 35470680

MNumber of coefficients 105

Table 11: Vector autoregression estimates.
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Response to Generalized One 5.0. Innovations £2 5.E

Response of V_MORT_ITioV_MCRT_IT Response of V_MORT_ITtaV_NET TCOUR_3A Response of V_MORT_ITto V_NET_FOR_INV Response of V_MORT_ITioV_CRED_GRAN_GOP PC_SA Response of V_MORT_ITio V_PRICE
L & & i
i
-,
L .,
—— e \\
P "
- LU .
LR LU R FRURRRRES RS R JLELFLIL LI L L L T T T T T T
Response of V_NET_TOUR_SA o V_MORT_IT FResponse of W_NET_TOUR_SAi0W_NET_TOUR_SA Fesponse of W_NET_TOUR_SA toV_NET_FOR_IMNV FResponse of V_NET_TOUR_SA to V_CRED_GRAN_GDP_PC_3A Fespanse of W_NET_TOUR_SA 10 V_PRICE

L T T T
2 04 6 2 oM % 18 M

Response ofV_NET_FOR_INV tV_CRED_GRAN_GOP_FC_SA

204 aod Y
LU
2 04 8 8 W@ W W BN B TTE e g W e e

LJPLER L 0 B LU L 0 O
AR T 4 6 B W 12 W W 1B N 2 4 & B 10 12 W 16 18 ;

GRAN_GDP_PC_SARV NETFORINV  RespensaofV_CRED_GRAN_GDP PC_SAtoV_CRED_GRAN_GOP_PC_SA  Responseof_CRED GRAN_GOP PC_SAMnV_FRICE

Response of V_CRED_GRAN_GOF PC_SAT0V MORTIT  ResporsecfV_CRED_GRAN GDP PC_SA1DV_NET TOUR_SA  Response of V_CRE

— L e e L e e e e e
[PURPULPLILFLIL BV L LR T 4 B B W iz % B M 2 4 B B 0 2 W % 18 M T 4 8 B 0 12 M4 18 W ;

Figure 19: Rest of impulse response functions with generalized orthogonal shocks.
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Figure 20: Response impulse functions with generalized orthogonal shocks and

accumulated responses.
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Respaonse to Cholesky One 5.0, (df. adjusted) Innovations £ 2 5.E.
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Figure 21: Rest of impulse response functions with orthogonal Cholensky shocks for the first order proposed
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Figure 22: Response impulse functions with orthogonal Cholensky shocks and

accumulated responses for the first proposed order
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Figure 23: Response impulse functions with orthogonal Cholensky shocks and
accumulated responses for the second proposed order.
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Variance Decomposition using Cholesky (d f. adjusted) Factors
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Figure 24: Rest of error variance decomposition functions.
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