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POVZETEK 
 
Na statističnem uradu Republike Slovenije smo za izračunavanje indeksa cen nepremičnin 
izbrali t.i. hedonski pristop. Jedro tega pristopa je regresijska analiza fizičnih lastnosti in   
lokacijskih značilnosti  nepremičnin. Te nastopajo kot pojasnjevalne spremenljivke v 
regresijski analizi,  kot nosilke delnih vrednosti nepremičnine. Za hedonski pristop je zato 
pomembna  kakovost podatkov o lastnostih nepremičnin. V članku  so predstavljene praktične 
izkušnje  pri obravnavi in izboljševanju  podatkov o lastnostih nepremičnin, pri oblikovanju 
pojasnjevalnih spremenljivk iz njih in njihovo uporabo v regresijski analizi cen stanovanj, hiš 
in gradbenih zemljišč V Sloveniji v obdobju 2003-2006. 
 
Ključne besede:  Stanovanjske nepremičnine, Slovenija, gradbena zemljišča, hedonska 
metoda, regresijska analiza, lokacijske spremenljivke, indeks cen nepremičnin. 
 
 
 

RESIDENTIAL HOUSING AND CONSTRUCTION LAND PRICE 
INDICES IN SLOVENIA 

 
 

SUMMARY  
 
At the Statistical Office of the Republic of Slovenia the hedonic approach has been selected 
for calculating residential housing price indices. The core of this approach is the regression 
analysis of physical and location characteristics of housing real estates. These characteristics 
are used as explanatory variables in the regression analyses because they represent implicit 
prices of the real estates. In the article practical experiences are presented about characteristic 
input data editing and other measures for quality assurance, about the formation of 
explanatory variables, and their use in the regression analyses for calculating housing price 
indices in Slovenia in the period 2003-2006. 
 
Key words:  Housing real estates, construction land, hedonic approach, regression analyses, 
location variables, price indices, Slovenia. 
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1 INTRODUCTION 
 
 
Triplett (Triplett J., 2002 p 87) reports that already in the 1930s the hedonic approach was 
recognised by experts as an appropriate method for calculating price indices of goods, the 
quality of which can change significantly in compared periods. In the 1930s attention was 
focused on agricultural products, while in more recent history the focus of attention are cars, 
refrigerators, computers and, of course, real estate. The idea of monitoring prices of goods by 
valuating their individual characteristics is thus not new, but practical implementation of the 
basic idea for new goods is still a challenge.  
 
The hedonic approach has numerous possible derivatives but the basic sensitivity of the 
approach for quality of input data on characteristics of goods remains. It is also necessary to 
know a specific good in detail, so that the analyst can form a hypothesis about which 
characteristics determine the value of a good. Frequently these characteristics of goods are 
known but there are not enough quality data on them. Despite lack of data on some 
characteristics of a good, the regression analysis can be carried out but the explanatory level 
of impacts on the price measured with multiple regression coefficients is lower. Nevertheless, 
results of such regression analysis can be used for calculating the index of price changes if 
characteristics of goods are consistently used in periodic regressions in all periods of 
measurement.  

2   DATA SOURCES FOR THE CALCULATION OF RESIDENTIAL HOUSING 
PRICE INDEX   

 
Of all potential data sources in Slovenia, data from theTax Administration of the Republic of 
Slovenia (DURS) are, up to the end of 2006, the most complete as they cover the most real 
estate transactions. The tax form »Real Estate Tax Declaration« has been put into electronic 
form and made available in a special record since 2000. In this record all transactions of 
existing real estates are covered for which the real estate sales tax (2% of the value of real 
estate) has to be paid. The record lacks data on transactions of newly built dwellings. Because 
value added tax has to be paid at the sale of these dwellings, they are not included in the 
mentioned record. 
 
Every transaction in the »Real Estate Tax Declaration Database« should have data on the 
characteristics of dwellings, houses and plots of land as presented in Table 1.  
 
Table 1: Real Estate Tax Database - list of real estate characteristics  
 

Name  Description of characteristics 

DATE Date of contract signature 
TYPE Type of real estate 

11 – building land with infrastructure, 12 – agriculture land, 13 – building land WITHOUT 
infrastructure, 14 – functional land, 21 – business estate, 22 – flat, apartment, 23 – family house, 
24 – garage, 25 – weekend house, 26 – land with object (building), 27 – all other 

Cadastral commune  Cadastral commune code 
Community code Code of community 
Cadastral land type A – field, B - garden, C - plantation of intensive orchards, D – extensive orchard, E - vineyard, F –

hops, G – meadow, H - moor, I - pasture, J - reeds, K – forest plantation, L - forest, M – all other 
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Name  Description of characteristics 

Land  Quality  Land quality classes (1 – 8) 
Area-M2 Living area 
Land Land area 
Price  Contract price in Slovene tolars (SIT) 
Tax-price Tax base value of real estate 
Construction year Year of construction  
Repair year Year of  last major repair  
Basement 1 -  flat in basement      0 -  not basement flat 
Attics flat  1 - flat in the attics    0 - not attics flat 
Floor Location of the flat within building 
Orientation Predominant Orientation of the flat within building  W, S, E, N 
Elevator 1 - YES - elevator in the building     0 - NO - no elevator in the building 
Electric installation 1 - YES - electric installation   0 - NO - electric installation 
Water installation  1 – YES    0 - NO 
Heating 1 - Distance heating   2 -  Self standing heating    0 - No heating installation 
Telephone 1 - YES - fixed telephone installation     0 - NO - fixed telephone installation 
Sewage  1 - Object is connected to sewage installation    0 - Object is NOT connected to sewage installation
YEAR Year in which the vendor bought the real estate  
Origin of the property Ways in which real estate become property of the vendor:    1 – acquisition, 2 – gift, 3 – 

inheritance, 4 – exchange, 5 – denationalization, 6 – expropriation, 7 – self building, 8 – all other 
 
In practice though many transactions lack data on one or more characteristics of real estate. 
This is due to inconsistent copying of or missing data on physical characteristics of real estate 
from the sales contract into the »Real Estate Tax Declaration Database«, which leads to “data 
gaps”. 
Due to missing data, such transactions should be eliminated from regression price analyses. 
As Slovenia has a small real estate market, elimination of a large number of transactions 
could not be afforded. This could jeopardise the calculation of indices with the quarterly 
frequency and have impact on the statistical reliability of index calculation. Therefore, in co-
operation with the Surveying and Mapping Authority of Slovenia (GURS) the Statistical 
Office put a lot of effort into completing the missing data, either on the basis of the analogy 
with the past transactions or with statistical imputation. In this way the basic data were greatly 
improved, especially for flats in multi-flat buildings. However, data gaps for particular 
characteristics were huge: 29% of missing values for “orientation of the flat” in the building, 
33% of missing values for “elevator”, and 42% of missing values for “distance from the city 
centre”. The listed characteristics are not really crucial for the flat price formation and could 
be easily omitted from regression analyses. The absence of data on the area of the family 
house land plot, which is important for a house price formation, represented much more 
serious problem.  Almost 19% of house transactions had to receive imputed values! 

2.1 Data flow on real estate transactions for price index calculation 
 
At GURS operates a section for mass appraisal of real estate in Slovenia, which was 
established on the basis of the Real Estate Mass Appraisal Act (OJ RS 50/2006, 16.05. 2006). 
For the needs of mass appraisal of real estate, this group uses as the main data source the Real 
Estate Tax Database. The data on real estate transactions are thoroughly cleaned, edited and 
completed by:  

- eliminating non-market transactions 
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- editing and amending dwelling’s physical characteristics 
data 

- amending transactions data by geocodes and information collected from the 
Register of Buildings, the Land Register, Digitized Spatial Plans, Digital Orto-
photo maps and images 

- performing data validation on contract prices of real estate and performing 
checking back to the original paper contract where necessary 

 
 
SORS takes over data processed in this way and completes them with the following location 
data which are added to each transaction: Wealth of the neighbourhood, Urban–non urban 
location, Attractiveness for tourists and Distances from highways and main roads. Pavlin 
(2006) has already reported on the first two location characteristics, the last two are described 
below.  

 
Real estate prices are also influenced by the tourist attraction of a certain area. As an indicator 
of tourist attraction, statistical data on the number of permanent tourist beds in the 
municipality were used. Therefore, these data were added to every transaction. 
 
Distance of real estate from traffic routes can have positive or negative impact on real estate 
prices. Real estate close to traffic routes can be cheaper due to the pollution of 
microenvironment (air, noise), while reasonable distance from traffic routes can due to good 
accessibility mean an advantage and thus a higher price. Therefore, with the help of GIS tools 
all real estate transactions were added the data on the distance to highways and main roads in 
Slovenia.  
 

3 DESCRIPTION OF THE METHODOLOGY 
 
Reasons for selecting the hedonic approach at SORS have been already explained in Pavlin 
(2006). In addition, it may be pointed out that in Slovenia relatively many data on physical 
characteristics of dwellings are available and it is the easiest to manage and evaluate them by 
using the hedonic approach. All transactions are geocoded, which means that it is possible to 
determine many location characteristics for every transaction and evaluate their impact on the 
price by applying the regression analysis. In comparison to hedonic approaches at other 
statistical offices in the European Union, the SORS`s approach is characterized by a larger 
number of explanatory variables, used in the regression analyses, usually 20 to 25 real and 
dummy variables (excluding time-dummies)! 
 
For regression analyses, SORS decided to use the semi-logarithmic functional form listed as 
follows (Pavlin, 2006):                              
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Selecting the appropriate hedonic function form (linear, logarithmic, double logarithmic, 
semi-logarithmic, etc.) is often discussed in professional articles. Which one most properly 
shows the (functional) relationship between a good’s characteristics and the price of the good? 
Proud`Homme et al (2006) recently reported that “double logarithmic” functional form, where 
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logarithms of variables with continuous values on the right side of the 
equation are taken as well   is giving a better fit, measured  with 

adjusted multiple regression coefficient (R2),  than oftentimes used logarithmic- linear 
function. However SORS decided not yet to explore this aspect of the hedonic method in 
detail having in mind other aspects of the method (the improvement of input data, 
characteristics selection procedure, outliers editing, etc.) that should be given the priority.  

3.1 Index calculation method 
 
In SORS`s research the so called “time-dummy” index calculation method was used (Pavlin, 
2006), where “time-dummy” regression coefficients (antilogarithms of) are used to calculate 
price indices. “Sometimes this method is called a “pooled” regression or “multi-period” 
pooled regression, because data for several periods are pooled” (Triplett, p.49).  
For the family houses price index only the “Characteristic price index method” was also 
applied as well. This method, explained in Triplett (2004, p. 56) is another “direct” hedonic 
method “which uses the implicit characteristics prices (the regression coefficients from the 
hedonic function) in a conventional weighted index number formula.”  In SORS`s calculation 
the Laspeyres formula has been employed. Use of this method is a step forward to a consistent 
use of hedonics and index numbers within the framework of consumer price indices. 
 

3.2 Territorial stratification in hedonic analyses 
 
Although there are several location characteristics of dwellings in Slovenia that are available 
and used in the regression analyses of transaction prices, SORS decided to perform a separate 
regression analysis for the area of the capital city of Ljubljana and for the rest of the country. 
The market circumstances in Ljubljana are so distinctive from other areas that this area 
deserves separate analyses: about 28% of all dwelling transactions are performed here (and 
43% as regards the value of transactions) and the level of prices is much higher than 
anywhere else.  Such geographical split was not feasible for houses and building land, but for 
dwellings only.  
 
For compilation of the composite, national dwellings price index, expenditure has been used 
for weighting.  

3.3 Regression analyses steps 
 
Preparation of real and dummy variables 
Real estate characteristics of each housing type analysed (flats, houses, construction land), 
have to be transformed into explanatory variables (dummy variables) for the need of 
regression analyses.  From characteristics expressed in absolute numbers, a lower or higher 
number of dummy explanatory variables may be compiled. Where possible, preferably 
continuous rather than discrete values variables were constructed in order to get the lowest 
possible final number of variables. For example, dwelling age could be transformed into 
several age classes dummy variables, but we decided for one continuous only.  In the small 
real estate market of Slovenia it is more likely that for the regression analyses there will be 
enough transactions in certain period if the explanatory variable has a continuous value! 
Still, some characteristics expressed in absolute values were transformed into several dummy 
variables. In the case of flats, data on the year of renovation into three, data on orientation of 
the flat (i.e. which side it faces: west, east, etc.) into five and data on the floor also into five 
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dummy variables. As regards the last characteristics, we had to 
introduce a variable labelled »nn« - unknown orientation, for missing 

data. Such a variable has no explanatory value, but we thought it is necessary because without 
it we would have to eliminate numerous transactions (29% of missing data on orientation) 
from the hedonic analysis due to missing data.  Later on, the analyses have shown that such 
explanatory variables are statistically highly insignificant and misleading. The characteristics 
“orientation of the flat” and corresponding variables have been excluded from further 
regressions.   
 
The regression analysis did not include data on equipment of dwellings with water and 
electricity supply because these are basic characteristics that every dwelling must have. 
 
In order to evaluate the falling marginal value of a certain characteristic of the dwelling 
properly, we included in the model squares of those variables that were expressed in absolute 
figures. It is expected that the regression coefficients of these variables would have the 
opposite sign from the regression coefficients of variables that are not squared. 
 
Input data diagnostics, identification of “outliers”, selection of model variables 
For the core regression analyses the “PROC-REG” module of the SAS software has been 
used. There are several options available there which support the decision process and 
calculation of the regression estimates. The statistical background of all procedures is given in 
SAS 9.1.3. Help and documentation book, Sas Institue, 2004.  

- Collinearity or heteoscedascity of input data and presence of “outliers” may affect the 
regression estimates and price indices. The “Collin” procedure produces the 
collinearity analyses, while the “Acov” procedure helps for assessing the 
heteroscedasticity of input data. No heteroscedasticity or collinearity of proposed 
explanatory variables have been discovered. The exceptions are squared variables 
(those expressed in continuous values) which are showing certain expected and 
acceptable degree of collinearity towards non-squared variables. 

 
- The “Stepwise” procedure helps for selection of variables of the regression model. 

Variables which exceed the a priori (by the analyst) set threshold for statistical 
significance (0.15) are eliminated. 

   
- The “R” procedure produces analyses of “studentized” residuals measured on actual 

and predicted value of single transaction. This procedure, in combination with 
“Cook`s D” statistics, which measures the importance of single transaction in 
regression estimation is appropriate for identifying and eliminating outliers of input 
data. It is often an iterative procedure which reduces variance in input data. It is a very 
sensitive procedure, especially in cases where a low number of transactions is 
available. It may have important influence on final indices.  

 
 
Regression calculation 
After assuring that input data are edited of outliers, regression calculation provided regression 
coefficients for all explanatory variables. Constantly improving quality of input data on some 
physical characteristics of residential properties led to repeating regression analyses each time 
data had been improved. Regression analyses were performed with relatively high number of 
explanatory variables even if some of the variables have little influence on regression 
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coefficients. This was necessary to gain experiences and feeling for 
explanatory potential of different variables during the learning stage 

of housing price index calculation 
 
 Calculation of aggregate indices 
Price indices calculated for different territorial units have to be aggregated into a national 
level index. We have been using the value of transactions as weights in this procedure, as well 
as while aggregating flats and houses index into a composite national index of dwellings. 
 
 

4. RESULTS  

4.1 Price index of flats 
 
Input data: second hand market transactions of flats in the period 2003-2006. 
Total number of transactions (final – after editing): 25.637 
Territorial stratification: Ljubljana urban area (7.169 transactions) and the rest of the country 
(18.477 transactions).  
Quality assessment of input data:  Quality of flat characteristic “type of building” (dummy 
variables 2-flats, 3-5 flats, 6-50 flats, >50 flats) is not constant – some collinearity has been 
detected within these dummies.  It is assumed that information on renovation of flats is 
incomplete as well: data show that only 9% of transacted flats have undergone any kind of 
major renovation.  Data on micro location of flats, i.e. “orientation” in multi-flat buildings, 
were unreliable and therefore rejected from the regression analyses. 
 
Table 2: List of variables prepared for regression analyses of FLATS prices  
 
 Variable  Description 
1 PRICE Contract sales value in SIT (current prices)  
2 Area - M2  Floor area of the Flat in m2 
3 Area -M2_sq Squared floor area of the Flat in m2 
4 Age Age of the Flat in the year when it was sold (in years)  
5 Age_sq Age Squared of the Flat 
6 Renovation > 20 years Flats renovated more than 20 years before sold  
7 Renovation 19-10 years Flats renovated 10–20 years before sold  
8 Renovation > 10 years Flats renovated less than 10 years before sold  
9 Basement Basement Flat  
10 Attic Attic Flat 
11 Ground  Ground floor Flat  
12 FLOOR=1 First floor Flat  
13 FLOOR= 2-6 Flat in 2nd–6th floor 
14 FLOOR >6 Flat higher than 6th floor 
15 FLOOR – NN Floor unknown 
16 Orientation N Orientation north 
17 Orientation S Orientation south 
18 Orientation  W Orientation west 
19 Orientation E Orientation east 
20 Orientation NN Orientation unknown 
21 Elevator Flat in a building with lift 
22 Electricity Flat with electricity installation 
23 Water Flat with water installation 
24 Telephone Flat with telephone 
25 Sewage Flat with sewage connection 
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26 Wealth Wealth of the census district – average triennial gross income tax basis per 
liable person in the census district where the Flat is located (in Euro)  

27 Wealth_sq Squared wealth of the census district 
28 Distance Flat with distance heating  
29 Self Flat with own heating  
30 Urban_1and 2 Flat in an urban settlement type 1 and 2 
31 Urban_3and4 Flat in an urban settlement type 3 and 4 
32 Tourist  Tourist capacities in the municipality 
33 Tourist_sq Tourist capacities squared 
34 Building2 Building with 2 flats 
35 Building3-5 Building with 3-5 flats 
36 Building6-50 Building with 5-50 flats 
37 Building>50 Building with more than 50 flats 
38 New  Flat constructed at least two years before sales date 
39 HW_100m Distance from highway 
40 HW_100_200m Distance from highway 
41 HW_200_300m Distance from highway 
42 HW_300_500m Distance from highway 
43 MR_50m Distance from main road 
44 MR_50_100m Distance from main road 
45 MR_100_200m Distance from main road 
46 MR_200_500m Distance from main road 
 
Results of regression analyses of flats are presented in Tables 3 and 4 of   the Appendix. 
 
The highest multiple regression coefficient (0.85) has been achieved for the Ljubljana urban 
area, and 0.63 for the rest of the country. Almost all regression coefficients of variables of 
both territorial units analysed were statistically significant (at α = 0.05) and had the expected 
sign. Different results than expected have been achieved for location variables indicating the 
distance of dwelling from highways in Ljubljana: we expected coefficients to have a negative 
sign, but it was positive. Normally we expected regression coefficients for flats in cellars and 
attics to have a negative sign, but we got a positive one in case of flats outside of the 
Ljubljana urban area. 
 
In both territorial units “area of living space” is by far the most important factor influencing 
flat prices. In Ljubljana “wealth of the neighbourhood” is the second most influential factor 
and “flat age” the third one. Outside of Ljubljana, the location within tourist centres is the 
second most important factor influencing prices, followed by “wealth of the neighbourhood” 
and flat age. The influences of all other variables are not so noticeable.  
 
Table 5: Quarterly price indices of flats for Ljubljana, rest of the country and Slovenia, 2003-2006  
       
 Ljubljana Rest of the country  SLOVENIA  

Period 
Q4 2005 = 

100 
Chain 
index 

Q4 2005 = 
100 Chain index 

No. of 
transact.

Q4 2005 = 
100 

Chain 
index 

Q1-03 72,6  72,8  1281 72,7   
Q2-03 73,4 101,2 73,4 100,8 1378 73,4 101,0 
Q3-03 72,0 98,1 75,9 103,4 1150 74,3 101,2 
Q4-03 73,2 101,6 77,7 102,4 1270 76,4 102,2 
Q1-04 80,8 110,4 80,4 103,5 1593 80,6 106,6 
Q2-04 83,4 103,2 82,6 102,7 1803 82,9 102,9 
Q3-04 85,8 102,9 81,9 99,2 1538 83,6 100,8 

 8



 

Q4-04 86,9 101,2 84,7 103,5 2044 85,7 102,4 
Q1-05 92,5 106,5 92,2 108,8 1298 92,3 107,9 
Q2-05 95,3 103,0 95,2 103,3 1714 95,3 103,2 
Q3-05 96,8 101,5 94,8 99,5 1547 95,6 100,3 
Q4-05 100,0 103,3 100,0 105,5 1779 100,0 104,6 
Q1-06 104,0 104,0 104,5 104,5 1685 104,3 104,3 
Q2-06 111,3 107,0 108,6 103,9 1682 109,8 105,3 
Q3-06 116,5 104,7 112,4 103,5 1710 114,1 104,0 
Q4-06 119,2 102,3 114,6 101,9 2165 116,5 102,1 
Total     25637   
Growth  
rates  3,37  3,07   3,20 

      
 
Graph 1: Quarterly price indices of flats in Ljubljana, rest of the country and Slovenia, 2003-2006 
(previous Q = 100) 
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4.2 Price index of houses 
 
Input data: second hand market transactions of houses in the period 2003-2006. 
Total number of transactions (final – after all editing): 5.251 
Territorial stratification: No stratification because of too low number of transactions (< 40) in 
eight quarters out of 16 for the Ljubljana urban area 
 
Quality assessment of input data: The most obvious weakness of data on house transactions is 
missing data on the size of land. As many as 19% of transactions have no data on the size of 
land, so we had to impute it: for single family houses 500 m2 and for row houses and twin 
houses 250 m2. Information about whether or not a specific real estate is a weekend house is 
also not reliable. Therefore we kept all transactions of weekend houses greater than 40 m2.  
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Before starting the regression analyses we eliminated all transactions 
with “land” greater than 10.000 m2. We assumed such transactions 

are purchase of land rather than purchase of a family house. Too large land plots might 
increase the heteroscedascitiy as well. We experimented also by setting this threshold at 5.000 
and 2.500 m2 but we found it too rigorous. Finally a threshold of 8.000 m2 has been left for 
further regression analyses. 
 
We suspect as well that information on renovation of houses is incomplete: data show that 
only 14% of transacted houses have undergone any kind of major renovation.  
 
On the basis of source data and from amended location data on transactions we have 
elaborated a list of 34 real and dummy variables for HOUSE regression analyses (Table 6).  
 
Table 6: List of variables prepared for regression analyses of HOUSE prices 
 
 Variable  Description 
1 PRICE Contract sales value in SIT (current prices)  
2 Area - M2  Floor area of the House in m2 
3 Area -M2_sq Squared floor area of the House in m2 
4 Age Age of the House in the year when it was sold (in years)  
5 Age_sq Age Squared of the House 
6 Renovation > 20 years Houses renovated more than 20 years before sold  
7 Renovation 19-10 years Houses renovated 10–20 years before sold  
8 Renovation > 10 years Houses renovated less than 10 years before sold  
9 Land area Land area 
10 Land_sq Land area squared 
11 Weekend Weekend cottage 
12 Twin Twin house= self standing house with 2 entrances 
13 Row House in a row of houses 
14 Electricity House with electricity installation 
15 Water House with water installation 
16 Telephone House with telephone 
17 Sewage House with sewage connection 
18 Wealth Wealth of the census district – average triennial gross income tax basis per 

liable person in the census district where the House is located (in Euro)  
19 Wealth_sq Squared wealth of the census district 
20 Distance House with distance heating  
21 Self House with own heating  
22 Urban_1and 2 House in an urban settlement type 1 and 2 
23 Urban_3and4 House in an urban settlement type 3 and 4 
24 Tourist  Tourist capacities 
25 Tourist_sq Tourist capacities squared 
26 New House constructed at least two years before sales date  
27 HW_100m Distance from highway 
28 HW_100_200m Distance from highway 
29 HW_200_300m Distance from highway 
30 HW_300_500m Distance from highway 
31 MR_50m Distance from main road 
32 MR_50_100m Distance from main road 
33 MR_100_200m Distance from main road 
34 MR_200_500m Distance from main road 
 
According to the model selection procedure »Stepwise« the following variables have been 
rejected from the regression model due to exceeded statistical significance threshold (set at 
0.15): all variables indicating distances from main roads except MR_50; row house, twin 
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house, weekend house. The co-linearity diagnostic rejected the 
variable »new built«. The water installation and electricity variables 

were rejected in advance because they are too basic characteristic of every house. 
 
The regression function applied for HOUSES had the following final form: 

Ln Price_SIT = b1 + b2*Area + b3*Area_sq + b4*Age + b5*Age_sq + b6*Renovation_19_10 
+ Renovation < 10 + b8*Wealth + b9*Wealth_sq + b10* Tourist + b11*Tourist_sq + b12* 
Land+ b13*Land_sq + b14*Distance heating + b15*Self heating + b16*Renovation >20 + 
b17*Telephone + b18*Sewage + b19*Urban_1and2 + b20*Urban_3and4 + b21*HW100-200 + 
b22*HW200_300 + b23*HW_300-500a + b24* MR_50 + b25* 2003-q1 + b26* =2003-q2 + 
b27*2003-q3………… + b35* 2006_q4     + ei 

 
The constant (b1) contains default values of dummy variables which are: a non-renovated 
house, without telephone, sewage and heating, located less than 100 or more than 500 meters 
away from a highway, located more than 50 meters away from a main road and obtained with 
a purchase contract in the fourth quarter of 2005.  
 
House prices regression analyses results for transactions in the period 2003-2006 are 
presented in Table 7 of the Appendix. 
 
There were 23 explanatory variables included (15 time-dummy variables not counted) in the 
final regression calculation. Coefficients obtained are for almost all explanatory variables 
statistically significant and have the expected sign. The variable “MR_50” (50 meter distance 
from a main road) has the expected negative sign but worse statistical significance (0.11). On 
the other hand, variables indicating the distance from a highway are statistically significant 
but we expected some of them to have a negative sign - at least the variable indicating 100-
200 meter distance from a highway (expected negative impact of noise and dust on house 
price).  
 
Having in mind a large variability of phenomena, the achieved multiple regressions (0.66) for 
houses is reasonably good. This means that with explanatory variables employed we can in 
general explain on average 66% of house price formation. Living area of houses is variable, 
which explains the greatest part of house price variability. In terms of importance it is 
followed by the variables “wealth of the neighbourhood”, “tourist capacities” and “age of the 
house”. All other explanatory variables have a minor individual explanatory meaning. Family 
house price index has been calculated from time-dummy regression coefficients. Results are 
contained in Table 8 and presented in graphical way in Graph 2.  
 
Table 8: Quarterly price indices of houses in Slovenia, 2003-2006  
 
    Time-dummy   Characteristics/Laspeyres 

Period No. of transact. Q4 2005 = 100 Chain index  Q4 2005 = 100 Chain index 

Q1-03 277 78,8  - 78,09   

Q2-03 415 84,5 107,3 83,2 106,5 

Q3-03 139 84,2 99,6 72,56 87,2 

Q4-03 151 73,8 87,7 66,04 91,0 

Q1-04 202 84,2 114,1 90,17 136,5 

Q2-04 286 89,2 105,9 90,2 100,0 
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Q3-04 241 90,1 101 88,93 98,6 

Q4-04 404 93,2 103,4 94,05 105,8 

Q1-05 276 95 102 97,21 103,4 

Q2-05 381 97,8 102,9 96,07 98,8 

Q3-05 363 97,7 100 97,37 101,4 

Q4-05 366 100 102,3 100 102,7 

Q1-06 262 106,6 106,6 107,77 107,8 

Q2-06 346 109,3 102,6 110,98 103,0 

Q3-06 548 115,4 105,5 112,6 101,5 

Q4-06 582 119,9 103,9 120,8 107,3 

Total 5239         

Q-average     102,84   102,95 
 
 
Graph 2: Quarterly price indices of houses for Slovenia, 2003-2006  
 

Quarterly price index of houses, Slovenia, q4/2005=100.
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Characteristics price index calculation for houses 

In this method, regression coefficients of all explanatory variables are considered as average 
prices in a given period - in the frame of conventional weighted Laspeyres index.  For each 
time period (quarter) a separate regression has to be performed using a fixed base period and 
current (comparative) period transaction data.  
The results of both methods, “time –dummy and “characteristics prices” indices calculations 
(Table 8) are nearly identical, although the shape of “time –dummy” curve (Graph 2) is 
slightly smoother. The smoothing of deviations is therefore inherent to the time-dummy 
pooled regression approach.  
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 Such result was expected according to other published case studies 
(Triplett, Technical Manual on Owner Occupied Housing, 

Prud`Homme et al).  
 

4.3 Quarterly price index of existing residential housing (composite index of existing 
flats and houses) 
 
A composite index of second-hand dwellings (Table 9) has been calculated from Slovenia 
aggregate price index of flats and price index of houses where the value of transacted 
dwellings has been used for weighting.       
 
 
Table 9: Quarterly price indices of flats, houses and composite index of residential housing, Slovenia,  

2003-2006  
 
  FLATS HOUSES COMPOSITE INDEX 

Period 
No. of  
trans. 

Q4  
2005 = 100 

Chain 
 index 

No. of 
trans.

Q4  
 2005 = 100

Chain 
index 

Q4  
2005 = 100 

Chain 
 index 

Q1-03 1281 72,7  - 277 78,8 - 74,1 - 
Q2-03 1378 73,4 101 415 84,5 107,3 76,7 103,5 
Q3-03 1150 74,3 101,2 139 84,2 99,6 75,5 98,4 
Q4-03 1270 76,4 102,2 151 73,8 87,7 76,1 100,8 
Q1-04 1593 80,6 106,6 202 84,2 114,1 81,3 106,8 
Q2-04 1803 82,9 102,9 286 89,2 105,9 84,4 103,8 
Q3-04 1538 83,6 100,8 241 90,1 101 85 100,8 
Q4-04 2044 85,7 102,4 404 93,2 103,4 87,7 103,1 
Q1-05 1298 92,3 107,9 276 95 102 93 106,1 
Q2-05 1714 95,3 103,2 381 97,8 102,9 95,9 103,1 
Q3-05 1547 95,6 100,3 363 97,7 100 96,1 100,3 
Q4-05 1779 100 104,6 366 100 102,3 100 104 
Q1-06 1685 104,3 104,3 262 106,6 106,6 104,7 104,7 
Q2-06 1682 109,8 105,3 346 109,3 102,6 109,7 104,8 
Q3-06 1710 114,1 104 548 115,4 105,5 114,5 104,4 
Q4-06 2165 116,5 102,1 582 119,9 103,9 117,5 102,6 

Total 25637     5239         

Q-Average     103,20    102,84   103,12 
 

5 PRICE INDEX OF BUILDING LAND 
 

For obtaining the price index of land for construction the same general methodological 
approach has been applied as for residential housing. The administrative data source was also 
the same but much larger amending of data has been performed to land transactions by the 
National Surveying authorities. Table 10 lists land characteristics that have been collected to 
amend basic data described already in Table 1:  
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Table 10: Land for building – list of amended characteristics 
 

 Name  Description of  characteristics 
1 Permit 0 = no information 1= building permit exists 2= no building permit 
2 Planned land use 1 - construction of  flats, apartments       2 - construction of family houses 

  3 - construction of business buildings 4 - construction of industrial buildings 
  5 - construction is limited 
  6 - building is possible but with undefined purposes 
  7 - other         0 = no information 
3  Access road 0 = no information     1 = access is possible 2 = no access road 
4 Planning act 0 = no information  1 = mid-term or long-term spatial plan exists 

  2 = executive planning act exists 
5 Steepness 0 = no information       1 = inappropriate steepness of terrain 

  2 = appropriate terrain 
6 Infrastructure 0 = no information     1 = yes (water, electricity, sewage, gas installations) 

  2 = no installations on the land plot 
7 Object 1 = there is an object already on the land plot    0 = no object on the plot 
8 Functional  land plot 1 = yes (plot is access road, yard, parking place...)  2 = no 
9 Restricted use Restricted use of land   1 = yes     2 = no 

 
At first sight there are many land characteristics available for regression analyses. But quality 
assessment of input data has discovered many missing data. As a consequence only five of 
above listed land characteristics could be used as explanatory variables. All other are related 
to the four location characteristics, employed already in residential housing regressions. 
In the period 2003 – q2/2006, 5.865 building land transactions were identified.  From this 
number,  land transactions designated for flats (27), industry and business (150), land with 
objects (28), and land labelled as –”functional plots”- (400)  were excluded. 
 
In the final selection remained only transactions of land planned for construction of family 
houses (82% of all transactions) and land with undefined devotion (18%). The majority of 
transacted land (69%) can be characterized as developed land, equipped with water, sewage, 
electricity or gas installations. 
 
Regression analyses have been performed for Slovenia as a whole! The low number of 
transactions in Ljubljana has not permitted territorial breakdown into urban area and rest of 
the country. We assume this is one of the reasons why the results of regression analyses 
obtained have shown a relatively low multiple regression coefficient (0.48).  
In the future appropriate territorial breakdown should be analyzed and implemented in the 
regression analyses. In order to tackle huge diversity of building land prices over Slovenia, 
caused by a wide variety of influences, additional land characteristics have to be acquired and 
transformed into explanatory variables.   
 
The regression function applied for LAND had the following form: 

Ln Price_SIT = b1 + b2*Area + b3*Area_sq + b4*Wealth + b5*Wealth_sq + b6* Tourist + 
b7*Tourist_sq +b8*Urban_1and2 + b9*Urban_3and4 + b10*Infrastructure + 11*Devotion-
houses+ b12*Designation unknown+ b13* HW_300 + b14* HW_300-500 + b15* Access _road 
+ b16* 2003-q1 + b17* 2003-q2 +………… + b25y* 2006_q4     + ei 
 
The constant (b1) contains default values of dummy variables which are: land, larger than 100 
m2, located less than 300 or more than 500 meters from a highway, without installations for 
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water, sewage or gas, located in an area without clearly planned land 
use but having a road access; obtained with a purchase contract in the 

fourth quarter of 2005.  
 
Results of regression analyses of 15 LAND explanatory variables (excluding time-dummies) 
are presented in Table 11 in the Appendix. The regression coefficients of all explanatory 
variables are statistically significant (at α = 0.05). Land plot size is a variable which explains 
the greatest part of land price variability. The next important factor which influences greatly 
land prices is location - measured through “wealth of the neighbourhood”. The third in the 
rank of influence on land prices is whether the plot is equipped with basic housing 
infrastructure (water, sewage, electricity) or not; the next influencing factor is location within 
tourist area, measured by “TouristCapacities” variable. 
 
Table 12:  Price indices of building land, Slovenia, 2003 – Q2 2006 
 

Period No. of trans.
Regression 
coefficients Q4 2005 = 100 Chain index 

Q1-03 374 -0,34407 70,9   
Q2-03 282 -0,47151 62,4 88 
Q3-03 473 -0,3181 72,8 116,6 
Q4-03 446 -0,29332 74,6 102,5 
Q1-04 244 -0,41186 66,2 88,8 
Q2-04 446 -0,35991 69,8 105,3 
Q3-04 425 -0,25798 77,3 110,7 
Q4-04 533 -0,13719 87,2 112,8 
Q1-05 373 0,02044 102,1 117,1 
Q2-05 440 -0,11031 89,6 87,7 
Q3-05 398 -0,09849 90,6 101,2 
Q4-05 471 - 100 110,4 
Q1-06 480 -0,21207 80,9 80,9 
Q2-06 480 -0,29094 74,8 92,4 
Total 5865       
 
  Graph 5: Quarterly price indices of building land, Slovenia, 2003 – Q2 2006 
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6 FURTHER WORKS  
 
With the enforcement of the new data source – the Real Estate Market Register – in 2007, we 
expect that the quality of input data on physical characteristics of real estate, which are 
important for the regression analysis of real estate transaction prices in Slovenia, will 
improve. In this way a large part of the present problems related to incomplete or inaccurate 
input data will become obsolete. 
  
With regard to the spatial diversity of the real estate market in Slovenia, it is not unusual that 
there is considerable variability of data that are being used for the regression analysis. It 
would therefore be reasonable to improve the existing four location variables and develop 
some new ones, thus improving the reliability of estimates of implicit real estate prices in the 
regression analysis. In order to fit better to the circumstances of regional markets, the 
regression analysis of houses and building land should be performed not only at national but 
also separately for regional levels. In this case indices would be available for periods of half 
or one year only. 
  
Further on, the double logarithmic function for estimating regression coefficients for specific 
types of real estate should be tested.  
 
Literature:  
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indexes. OECD-IMF workshop on Real Estate Price Indexes, Paris, November 2006, p.1-31. 
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dnevi 2006, Radenci, str.1-10.   
 
Triplett Jack, 2004, Handbook on Hedonic Indexes and Quality Adjustments Price Indexes, 
OECD Publishing, Paris, p. 251.   
 
Technical Manual on Owner Occupied Housing, 2007, Eurostat, Draft ver.1.3; pp 61. 

 16



 

 

APPENDIX  
 
Table 3:   FLATS: REST OF THE COUNTRY, 2003 - 2006  

Analysis of Variance 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 43 3295,32278 76,63541 723,13 <.0001 
Error 18432 1953,38265 0,10598 0 0
Corrected Total 18475 5248,70542 0 0 0
N.  of Observations Read 18477     
N.  of Observations Used 18476     
 Root MSE 0,32554 R-Square 0,6278  
 Dependent Mean 16,11389 Adj R-Sq 0,627  
 Coeff Var 2,02026    

Variable 
Regression 
coefficients Standard  Error t Value Pr > |t| 

Squared 
Semi-partial 
Corr Type I 

Intercept 12,7812 0,33189 38,51 <.0001 . 
Q1_03 -0,31747 0,01517 -20,93 <.0001 0,0075
Q2_03 -0,30965 0,01484 -20,87 <.0001 0,00998
Q3_03 -0,27586 0,01474 -18,72 <.0001 0,00891
Q4_03 -0,25213 0,01378 -18,3 <.0001 0,0094
Q1_04 -0,21802 0,01362 -16 <.0001 0,00598
Q2_04 -0,19172 0,01299 -14,76 <.0001 0,00684
Q3_04 -0,20019 0,01373 -14,58 <.0001 0,00743
Q4_04 -0,166 0,01292 -12,84 <.0001 0,00617
Q1_05 -0,08167 0,01394 -5,86 <.0001 0,00316
Q2_05 -0,04896 0,01322 -3,7 0,0002 0,00126
Q3_05 -0,05366 0,01318 -4,07 <.0001 0,00507
Q1_06 0,04409 0,01311 3,36 0,0008 0,00064352
Q2_06 0,08221 0,0132 6,23 <.0001 0,00001153
Q3_06 0,117 0,01288 9,08 <.0001 0,00001717
Q4_06 0,13623 0,01224 11,13 <.0001 0,00147
AREA 0,02589 0,00046645 55,5 <.0001 0,29154
AREA_SQUARED -0,00009567 0,00000365 -26,19 <.0001 0,01354
AGE -0,00767 0,00021552 -35,59 <.0001 0,03177
AGE_SQUARED 0,00002286 0,00000123 18,54 <.0001 0,01172
Renovation-19_10_YEAR 0,15286 0,01718 8,9 <.0001 0,00304
Renovation _<_10_YEAR 0,22131 0,00867 25,53 <.0001 0,02678
WEALTH_SQUARED -5,99106E-09 4,91283E-10 -12,19 <.0001 0,04314
WEALTH 0,00017975 0,00001083 16,6 <.0001 0,01423
Urban1and2 0,14007 0,00931 15,05 <.0001 0,00332
Urban3and4 0,06291 0,01596 3,94 <.0001 0,0011
TouristCapacities 0,00016023 0,00000354 45,2 <.0001 0,08522
TourCapac_SQUARED -7,70967E-09 3,32582E-10 -23,18 <.0001 0,01367
building2 - flats 0,11427 0,01101 10,38 <.0001 0,00241
building3_5 flats 0,03687 0,00647 5,7 <.0001 0,00081411
HW_200to300 0,11672 0,01884 6,2 <.0001 0,00098498
MR_50 -0,11852 0,01367 -8,67 <.0001 0,00124
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MR_50to100 -0,04627 0,01096 -4,22 <.0001 0,00021935
MR_100to200 -0,04232 0,00929 -4,56 <.0001 0,00031652
MR_200to500 -0,03784 0,00681 -5,56 <.0001 0,00053038
SEWAGE 0,06839 0,01431 4,78 <.0001 0,0016
TELEPHONE 0,0835 0,00688 12,13 <.0001 0,00355
SELF HEATING 0,07276 0,01219 5,97 <.0001 0,00163
Distance HEATING 0,02275 0,01254 1,81 0,0697 0,00011731
basement FLAT 0,85838 0,32616 2,63 0,0085 0,00030597
ATTICS FLAT 0,86872 0,32593 2,67 0,0077 0,00049646
FLOOR_2_6 0,93779 0,32569 2,88 0,004 0,00005551
FLOOR_vec_6 0,97611 0,32583 3 0,0027 0,00047882
BASEMENTand 1ST 0,92205 0,3257 2,83 0,0046 0,00016182
 
 
Table 4:    FLATS: LJUBLJANA URBAN AREA, 2003-2006  

Analysis of Variance 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 39 962,04456 24,66781 1033,16 <.0001 
Error 7119 169,97389 0,02388 0 0
Corrected Total 7158 1132,01845 0 0 0
N.  of Observations Read 7160     
N.  of Observations Used 7159     
 Root MSE 0,15452 R-Square 0,8498  
 Dependent Mean 16,84 Adj R-Sq 0,849  
 Coeff Var 0,91757    

Variable 
Regression 
coefficients Standard  Error t Value Pr > |t| 

Squared 
Semi-partial 
Corr Type I 

Intercept 15,55493 0,03508 443,43 <.0001 . 
Q1_03 -0,32081 0,0137 -23,41 <.0001 0,02399
Q2_03 -0,30895 0,01366 -22,61 <.0001 0,02216
Q3_03 -0,32822 0,0114 -28,79 <.0001 0,04724
Q4_03 -0,31223 0,01242 -25,14 <.0001 0,04097
Q1_04 -0,21284 0,0103 -20,66 <.0001 0,01788
Q2_04 -0,18159 0,01049 -17,31 <.0001 0,01227
Q3_04 -0,1529 0,01061 -14,42 <.0001 0,01618
Q4_04 -0,14091 0,00984 -14,32 <.0001 0,01809
Q1_05 -0,07767 0,01135 -6,85 <.0001 0,0078
Q2_05 -0,04778 0,00993 -4,81 <.0001 0,00602
Q3_05 -0,03287 0,01058 -3,11 0,0019 0,0051
Q1_06 0,03913 0,00999 3,92 <.0001 0,00301
Q2_06 0,10678 0,00984 10,86 <.0001 0,00004042
Q3_06 0,15306 0,01031 14,85 <.0001 0,00162
Q4_06 0,17567 0,00967 18,16 <.0001 0,0064
AREA 0,02087 0,00035841 58,24 <.0001 0,57912
AREA_SQUARED -0,00006062 0,00000283 -21,41 <.0001 0,00948
AGE -0,00176 0,00012557 -13,99 <.0001 0,00215
AGE_SQUARED 0,00000534 4,23196E-07 12,61 <.0001 0,00557
Renovation _19_10_YEARS 0,05572 0,01492 3,73 0,0002 0,00025523
Renovation _LESS_10_YEA 0,04811 0,00716 6,72 <.0001 0,00108
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WEALTH 0,0000201 7,55905E-07 26,59 <.0001 0,01652
TELEPHONE 0,05926 0,00884 6,71 <.0001 0,00187
SEWAGE 0,06606 0,02969 2,23 0,0261 0,00026164
SELF HEATING 0,07907 0,02048 3,86 0,0001 0,00007887
DISTANCE HEATING 0,09498 0,02012 4,72 <.0001 0,00052693
basement FLAT -0,15143 0,02126 -7,12 <.0001 0,00106
ATTICS FLAT -0,02098 0,01378 -1,52 0,1281 0,00004451
FLOOR_2_6 0,00751 0,00379 1,98 0,0476 0,0001329
HW_Buffer100 0,01928 0,01226 1,57 0,1159 0,00002318
HW_100to200 0,02982 0,00867 3,44 0,0006 0,00016353
HW_200to300 0,01527 0,00917 1,67 0,0959 0,00006025
HW_300to500 0,01769 0,00737 2,4 0,0164 0,00017051
MR_50 meters -0,04619 0,02637 -1,75 0,0799 0,00003561
MR_50to100 -0,08611 0,01209 -7,12 <.0001 0,00126
MR_100to200 -0,03054 0,01283 -2,38 0,0173 0,00015706
Building 2 -flats 0,03539 0,01131 3,13 0,0018 0,00000402
Building 3_5 flats 0,04895 0,00715 6,85 <.0001 0,00034938
Building 6_50 flats 0,03171 0,00548 5,78 <.0001 0,00070532
 
 
Table 7:  HOUSES: SLOVENIA, 2003 - 2006  

Analysis of Variance 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 38 2417,84341 63,62746 272,83 <.0001 
Error 5200 1212,68964 0,23321 0 0
Corrected Total 5238 3630,53305 0 0 0
N.  of Observations Read 5239     
N.  of Observations Used 5239     
 Root MSE 0,48292 R-Square 0,666  

 
Dependent 
Mean 16,62902 Adj R-Sq 0,6635  

 Coeff Var 2,90407    

Variable 
Regression 
coefficients Standard  Error t Value Pr > |t| 

Squared 
Semi-partial 
Corr Type I 

Intercept 13,91705 0,09173 151,71 <.0001 . 
Q1_03 -0,23858 0,0385 -6,2 <.0001 0,00478
Q2_03 -0,16814 0,0347 -4,84 <.0001 0,00836
Q3_03 -0,17203 0,04838 -3,56 0,0004 0,00985
Q4_03 -0,30367 0,04704 -6,45 <.0001 0,01485
Q1_04 -0,17204 0,04236 -4,06 <.0001 0,00011893
Q2_04 -0,11429 0,03804 -3 0,0027 0,00023012
Q3_04 -0,10436 0,04008 -2,6 0,0092 0,00000941
Q4_04 -0,07063 0,0348 -2,03 0,0424 0,00070901
Q1_05 -0,05085 0,03838 -1,32 0,1853 0,00036833
Q2_05 -0,02265 0,03515 -0,64 0,5194 0,0012
Q3_05 -0,02312 0,03587 -0,64 0,5193 0,0018
Q1_06 0,06359 0,03895 1,63 0,1026 0,00000407
Q2_06 0,08938 0,0361 2,48 0,0133 0,00000856
Q3_06 0,14333 0,03264 4,39 <.0001 0,00092823
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Q4_06 0,18113 0,03226 5,62 <.0001 0,00011127
AREA 0,00893 0,00033605 26,57 <.0001 0,21268
AREA_SQUARED -0,00001308 9,3621E-07 -13,97 <.0001 0,03408
AGE -0,00927 0,00048662 -19,06 <.0001 0,06068
AGE_SQUARED 0,0000296 0,00000267 11,08 <.0001 0,00407
WEALTH 0,00022272 0,00001493 14,92 <.0001 0,15469
WEALTH_SQUARED -6,26818E-09 6,16707E-10 -10,16 <.0001 0,01397
TouristCapHWities 0,00016821 0,00000737 22,84 <.0001 0,09313
Tourist_Capa_SQUARED -5,95731E-09 7,81934E-10 -7,62 <.0001 0,0056
Renovation > 20 years 0,11487 0,03781 3,04 0,0024 0,00029512
Renovation _19_10 0,13527 0,03638 3,72 0,0002 0,00126
Renovation >10 0,25432 0,02701 9,42 <.0001 0,00801
LAND 0,00013949 0,00002209 6,31 <.0001 0,00032072
LAND_SQUARED -2,12712E-08 4,2224E-09 -5,04 <.0001 0,00082774
TELEPHON 0,22926 0,01807 12,69 <.0001 0,02483
SEWAGE 0,08034 0,01895 4,24 <.0001 0,00303
SELF HEATING 0,12032 0,02195 5,48 <.0001 0,00132
Distance HEATING 0,09583 0,03658 2,62 0,0088 0,00047986
Urban1and2 0,09837 0,0178 5,53 <.0001 0,00161
Urban3and4 0,07006 0,02931 2,39 0,0169 0,00040224
HW100to200 meters 0,12628 0,04815 2,62 0,0088 0,00039297
HW200to300 0,08828 0,04485 1,97 0,0491 0,00022263
HW_300to500 0,09766 0,03286 2,97 0,003 0,00058126
MR_50 -0,06949 0,04385 -1,58 0,1131 0,00016129
 
 
Table 11:  BUILDING LAND:  SLOVENIA, 2003 - Q2 2006 

Analysis of Variance 
Source DF Sum of Squares Mean Square F Value Pr > F 
Model 28 3932,58221 140,44936 199,62 <.0001 
Error 5836 4106,11136 0,70358 0 0
Corrected Total 5864 8038,69357 0 0 0
N.  of Observations Read 5866     
N.  of Observations Used 5865     
 Root MSE 0,8388 R-Square 0,4892  

 
Dependent 
Mean 15,46741 Adj R-Sq 0,4868  

 Coeff Var 5,42301    

Variable 
Regression 
coefficients Standard  Error t Value Pr > |t| 

Squared 
Semi-partial 
Corr Type I 

Intercept 13,43298 0,10899 123,25 <.0001 . 
Q1_03 -0,34407 0,05915 -5,82 <.0001 0,00001548
Q2_03 -0,47151 0,0639 -7,38 <.0001 0,00163
Q3_03 -0,3181 0,05564 -5,72 <.0001 0,00222
Q4_03 -0,29332 0,05651 -5,19 <.0001 0,00253
Q1_04 -0,41186 0,06698 -6,15 <.0001 0,00209
Q2_04 -0,35991 0,05631 -6,39 <.0001 0,0041
Q3_04 -0,25798 0,05687 -4,54 <.0001 0,00161
Q4_04 -0,13719 0,05386 -2,55 0,0109 0,00006803
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Q1_05 0,02044 0,05888 0,35 0,7285 0,00059388
Q2_05 -0,11031 0,0564 -1,96 0,0506 0,00011484
Q3_05 -0,09849 0,05747 -1,71 0,0866 0,00102
Q1_06 -0,21207 0,05465 -3,88 0,0001 0,00002694
Q2_06 -0,29094 0,05482 -5,31 <.0001 0,00586
AREA 0,00064575 0,00001347 47,94 <.0001 0,19653
AREA_SQUARED -2,61329E-08 9,29816E-10 -28,11 <.0001 0,06148
WEALTH 0,00003601 0,00001769 2,04 0,0418 0,09357
WEALTH_SQUARED 4,82514E-09 9,21615E-10 5,24 <.0001 0,00744
Urban1and2 0,07678 0,02772 2,77 0,0056 0,00518
Urban3and4 0,16999 0,04732 3,59 0,0003 0,00227
TouristCapacities 0,00014258 0,00000805 17,71 <.0001 0,00748
TourCapac_SQUARED -2,8227E-10 1,69724E-11 -16,63 <.0001 0,02974
Infrastructure-yes 0,45253 0,02501 18,1 <.0001 0,03325
Plannining - houses 0,50068 0,05951 8,41 <.0001 0,00010729
Restricted use- no 0,95087 0,11467 8,29 <.0001 0,00256
Planning- unknown use 0,69706 0,0647 10,77 <.0001 0,01347
HW_300 0,41327 0,04948 8,35 <.0001 0,00556
HW_300to500 0,26797 0,05544 4,83 <.0001 0,00203
No Access road -0,45622 0,05231 -8,72 <.0001 0,00666
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