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Abstract 

The real estate market is one of the sectors with the largest weight in the evolution of the economy, 

being one of the main tools to evaluate variability in the population’s income, purchasing power and 

consumption. Hence, and so as to evaluate that impact, this dissertation aims to identify the 

determinants with the largest influence in the setting of the selling prices of high street retail real estate 

in Lisbon. Some parameters, namely structural, location, and macroeconomic ones, were gathered from 

the analyzed literature, in order to assess their correlation with the transaction price in high street retail 

real estate.  

After the characterization of the case study, a statistical analysis was developed with the modelling 

program SPSS, based on a One-Way ANOVA and Multiple Linear Regression. The statistical approach 

was developed from a database of 4636 transactions, carried out in various areas of the city during the 

period 2008-2018. Although the different zones have their own particular dynamics, the zones 6 – 

Historical Center and 7 - Avenidas Novas present  similar transaction indices (i.e., a normalized average 

indexed to the year 2008), as well as the highest ones, with the difference to other zones intensifying 

throughout the period. In zone 1 – Peripheral Zones, the transaction indices have their lowest values. 

The most repeated predictive variables across zones were Gross Fixed Capital Formation, 3-month 

Euribor, investment in real estate through Golden Visa, and the value of the PU issued by real estate 

investment funds. In the obtained results, it was concluded that the zone with the best fit was zone 2 – 

Expanding Zones, while Zone 1 was the one with the worst fit in the statistical prediction.  
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Commercial real estate (CRE); high street retail, price determinants; economic crisis, real estate 

transaction value index  

1. Introduction 

Commercial real estate market, in addition to the important role it plays in developed economies as a 

means of investment, will be at the same time one of the biggest challenges to urban revitalization and 

adaptability of certain cities. Commercial property prices, in spite of having economic dynamics very 

similar to other types of real estate assets, depend on different factors. The physical characteristics of 

the space, the flow of surrounding people, the accessibility/location, or the proximity of relevant or 

historical weighted infrastructures, such as monuments, are some of the most relevant attributes when 

compared to other properties. Portugal’s economic conjecture has been somewhat volatile since the 

beginning of the 21st century. Following the international financial crisis in 2012, and as part of the 

compromise between the Portuguese state and the Troika, new lease policies were implemented. The 
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improvement of the RAU program allowed old buildings to be completely rehabilitated, enabling the 

adjustment of the conditions of the spaces to the current needs. During the period of crisis and external 

intervention, some of the changes imposed, such as the strengthening of the national banking system, 

cuts in Municipal Real Estate Tax exemption, or increases in real estate revaluation rates, have shown 

very positive signs in the performance of the real estate market. The dynamics presented in this sector 

are mainly due to the economic environment experienced since 2014, the year in which real estate 

prices began to recover, but also to the increase in incomes and the evolution of investor confidence. In 

addition, urban rehabilitation, as a result of the new dynamics, has contributed greatly to the renovation 

of the physical spaces that were 

previously out of alignment with the type 

of demand and showed signs of 

degradation. According to a study by 

Prime Yield & DLA Piper (2018), 

rehabilitation in Lisbon “currently 

weighs more than 80% of building 

permits”, which illustrates the 

importance of rehabilitation as one of 

the engines of construction and real 

estate. In parallel to all these 

improvements, the growing foreign investment in Portugal in recent years has been important. The fact 

that the city of Lisbon has very competitively priced real estate assets compared to other European 

capitals, as shown in figure 1, and the growth in tourism, coupled with the foreign investment incentive 

programs created by the Portuguese State, such as the granting of Resident Permit for Investment 

Activity (ARI), better known as Golden Visas, have been decisive for this recovery. It should also be 

added that the diversity of investment vehicles in the real estate market, such as the Real Estate 

Investment Funds and more recently, in early 2019, with the implementation of Real Estate Investment 

Trust (REIT) in Portuguese market, have consolidated the Portuguese real estate. What is certain is that 

the street trade in Lisbon has shown a strong momentum since 2007, showing a growth of 25% in area 

and 16% in number of establishments (Cushman & Wakefield, 2018). High street retail has great 

relevance and a great capacity to stimulate various relevant sectors in the urban transformation of any 

city, being one of the catalysts for the residential market.  

2. Literature Review  

Volatility and uncertainty in the commercial real estate market make it essential to correctly select factors 

that may influence the variability of property transaction values associated with high street retail 

properties. According to Jayantha & Yung (2018), the transaction prices of high street retail properties 

is generally established based on a combination of structural, location, and neighborhood attributes that 

differ in each property. Other authors point out the importance of including macroeconomic factors in 

pricing. The relationship with economic and macroeconomic developments arises due to the constant 

adaptability to the economic conjecture, reflecting on the purchasing power and income of those who 

                     Figure 1 - Prime rent & yield (high street retail) 
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frequent these properties, (Wiley, 2017). The macroeconomic variables that demonstrated predictive 

impact in pricing this property class are broken down in figure 2.  

 

 
Figure 2 - More repeated macroeconomic variables 

As regards statistical tools, according to the literature consulted, the hedonic pricing model has been 

the most widely used to estimate real estate prices. OLS Regression (Ordinary Least Squares 

Regression) is the preferred method in the literature. However, the nonlinearity between a property’s 

attributes and its price, and an inadequate number of samples may be, according to Cooper et al. (1987) 

and Milo et al. (1984), the causes for less positive performance by this model. In another light, quantile 

regression represent a more weighted distribution when compared to OLS, dividing the result into 

different quantiles. Quantile regression estimates the variation that a given response variable in a given 

quantile undergoes due to a one–unit change in independent variables. As described in the literature, 

hedonic models have some constraints that may affect the expected performance of such models, such 

as multicollinearity, interactions between independent variables, or heterogeneity. Zietz et al., (2008) 

point to heteroscedasticity as one of the problems of hedonic pricing models. This phenomenon results 

from the fact that the model has different variances for all observations. The literature also refers to 

other models, such as ANN (Artificial Neural Network), for instance. This model assumes that artificial 

intelligence is created to replicate the human learning process, consisting of three distinct layers.  

3. Case Study  

3.1. Portuguese Commercial Real Estate Market  

The performance of the real estate market in the city of Lisbon over the last ten years cannot be 

dissociated from the Portuguese economic and financial context during this period. Portugal, over the 

period analyzed, presented different economic contexts. Figures 3 and 4 show important Portuguese 

macroeconomic indicators. 

             

    Figure 3 – Evolution of key macroeconomic indicators                              Figure 4 – Unemployment rate change  
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It is possible to divide this period into two 

distinct phases. The first from 2008 to 2013, 

facing the consequences of the severe 

international financial crisis, and the second, 

already showing some recovery, in the 

period 2014-2018, which is reflected in the 

real estate sector. Factors such as the 

tourism have contributed to recent 

improvements, because of the international 

image that Lisbon has been presenting to 

relevant tourism markets. This improvement 

in tourism translates into an increase in hotel 

supply and the implementation and 

consolidation of local accommodation. For 

example, the number of accommodations 

via Airbnb in the Lisbon Metropolitan Area 

increased from 3 in 2009 to 48.785 as of 

23.10.2018. Foreign investment programs, 

such as Golden Visas, have also been 

important in giving this market sector more 

momentum, as shown in figure 5. The 

existence of a favorable tax regime for non-residents and the confidence that foreign investment has 

placed in the Portuguese capital are other factors to consider when addressing the latest improvement 

in the real estate sector. Figure 6 shows the growth that foreign investment has reached in Portuguese 

territory.  

3.2. Zones under analysis 

The city of Lisbon, with an approximate area of 100 km2 and 500.000 inhabitants, is also one of the 18 

district capitals of Portugal and is currently one of the European cities with the larggest media projection 

from a touristic and real estate standpoint. This study will focus on the properties located in several 

parishes of the city of Lisbon, wich will be grouped in different zones, as shown in table 1. Each parish 

will be integrate a specific zone, leading to a total of 7 distinct zones that will be addressed independently 

as shown in figure 7. Each of these zones has a different set of characteristics, with different physical 

and social factors, such as the existing buildings and the average population. Zone 2 has the largest 

area, the largest number of buildings, and, consequently, the largest population. With regard to 

population density, zone 3 is the one with the highest indicator, as opposed to zone 4, which has the 

lowest density. However, it is in zone 6 that the most important arteries of high street retail are 

concentrated, with Liberty Avenue, Garret Street, Augusta Street and Carmo Street having the largest 

average number of people circulating per hour.  

 

Figure 5 - Gold Visa investment in Portugal 

Figure 6 - Volume of commercial real estate investment in 

Portugal 
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Table 1 – Characterization of zones and parishes 

                

                                                                                                Figure 7 – Zones and parishes under analysis 

3.3. Statistical Analysis 

With regard to some statistical analysis to be performed, it is worth mentioning the use of analysis of 

variance (ANOVA) through the Post-Hoc and Homogeneous Subset Tests and also the use of Multiple 

Linear Regression (MLR). The purpose of an ANOVA is to compare two or more groups in relation to 

their location. The Homogeneous Subset Test is used to determine the existence of statistically 

significant differences between the averages of transaction index values of two or more independent 

groups. The variability of the zones over the defined time interval was analyzed by a factor, the index of 

transaction value. Post-Hoc Tests are univariate analyzes, i.e. for a certain factor, differences between 

transaction value variability for the remaining zones are not taken into account. Through the Post-Hoc 

Test and the analysis of the significance between zones, it was possible to determine the statistical 

differences between each of the zones under analysis. With respect to Multiple Linear Regression 

(RLM), according to Kuiper (2008), it is a model capable of describing the relationship between 

explanatory variables and the response variable, using a sample data set to approximate the real 

behavior. It is described according to the following expression:  

 

𝑦𝑖 = 𝛽0 + 𝑥𝑖1𝛽1 + 𝑥𝑖2𝛽2 + ⋯+ 𝑥𝑖𝑘𝛽𝑘 + 𝑒𝑖           𝑖 = 1,2, … 𝑛            (1) 

 

Where 𝑦𝑖 represents the dependent variable that will depend on the covariates, 𝑥𝑖𝑘. Parameter 𝛽0 

corresponds to the intersection of the regression line with the 𝑦 axis. The 𝛽𝑘 parameters that constitute 

the weight that each dependent variable represents in the response variable will be determined at the 

end of the model. The term 𝑒𝑖 that symbolizes the error is given by the difference between the value 

predicted by the linear regression and the actual value of the variable when introduced into the statistical 

model.  

3.4. Dependent and Independent Variables 

The dependent variable is the transaction value index of high street retail. This index corresponds to the 

average value in period 2008-2018 normalized to the average value referring to the first quarter of 2008. 

Zone Parish  Area(
Population 

Size

1 - Peripheral Zones Beato 1,69 12737

Marvila 6,23 37794

Olivais 8,09 33788

Santa Clara 3,36 22480

2 - Expanding Zones Benfica 8,02 36985

Campolide 2,77 15460

Carnide 3,69 19140

Lumiar 6,57 45683

S. Domingos Benfica 4,29 33043

3 - Other Historical Zones Arroios 2,13 31634

Penha da França 2,2 27967

São Vicente 1,25 15399

4 - Riverside Zone Ajuda 2,88 15620

Alcântara 4,4 13943

Belém 5,61 16525

5 - Estrela/Campo de Ourique Campo O. 1,65 22132

Estrela 2,71 20116

6 - Historical Center Misericórdia 1,11 13041

Santa Maria Maior 1,49 12976

Santo António 1,49 11855

7 - Avenidas Novas Alvalade 5,34 31812

Areeiro 1,74 20131

Avenidas Novas 2,99 21625

  2 
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Other variables considered for subsequent comparison with the transaction value index are prime rents 

and prime yield (prime segment). Through these two variables, it was possible to make the 

transformation to the transaction value index in this range of properties, as well as to make a comparison 

with the average index of the zone where the properties with these excellent physical and location 

characteristics are located. Regarding the independent variables that were collected based on the 

analyzed literature; they are shown in tables 2 and 3.  

 

Table 2 - Description of economic/ financial and macroeconomic variables 

 

 

Symbol Variable Description Unit Source

E3M Euribor 3 Months
Reference interbank interest rate based on euro money market daily rates (EURIBOR: 

Euro Interbank Oferred Rate); average value 3 months 
percent European Banking Federation (BdP)

E6M Euribor 6 Months
Reference interbank interest rate based on euro money market daily rates (EURIBOR: 

Euro Interbank Oferred Rate); average value 6 months 
percent European Banking Federation (BdP)

PSI20 PSI20 Index
PSI 20 stock market index (end of period); Main reference index of the Portuguese 

capital market, comprising the shares of the 20 largest Portuguese companies
percent NYSE - EURONEXT (BdP)

GDP Gross Domestic Product Year-on-year rate of change, ref. 2006 (seasonally adjusted) percent INE

PRIV_CONS Private Consumption
Total final consumption expenditure - year-on-year rate of change, ref.2006 (seasonally 

adjusted)
percent INE

PUB_CONS Public Consumption
Total final consumption expenditure (Public Administrations) - year-on-year rate of 

change, ref.2006 (seasonally adjusted)
percent INE

GFCF Gross Fixed Capital Formation

Durable assets produced or acquired by the population for use for more than one year 

in their production process  - year-on-year rate of change, ref.2006 (seasonally 

adjusted)

percent INE

DOM_DEMAND Domestic Demand

Goods and services that people buy for a year; encompass the purchase of consumer 

goods by households, the state and companies  - year-on-year rate of change, ref.2006 

(seasonally adjusted)

percent INE

EXT_DEBT External Debt 
Difference between what the country owes abroad and what it has to receive from 

abroad;
euros BdP (PORDATA)

EXP Exports
Sum of goods departing from Portugal to foreign countries - year-on-year rate of 

change, ref.2006 (seasonally adjusted)
percent INE

IMP Imports
Sum of goods that entered Portugal, originating from foreign countries - year-on-year 

rate of change, ref.2006 (seasonally adjusted)
percent INE

ESI Economic Sentiment Indicator
Includes current conditions and economic sentiment over the next 6 months (seasonally 

adjusted)
index European Comission (BdP)

CIC Confidence Indicator Consumer
Measures consumer optimism about time and long-term expectations (seasonally 

adjusted)
percent European Comission (BdP)

AMI Average Monthly Income Average monthly net income of employed population euros INE

UNEMP_RATE Unemployment Rate Unemployment rate of active population aged 15 to 74 (seasonally adjusted) percent INE

INT_RATE_COMP Interest Rate Companies
Interest rate on new business lending operations; Include all companies producing 

goods and services for sale on the market, except banks and insurers
percent BdP

INT_RATE_HOUSE Interest Rate House Loans Interest rate on mortgage loans percent INE

TRADE_BAL Trade Balance
Balance of trade, goods and services - corresponds to the difference between exports 

and imports
euros PORDATA (BdP)

FDI Foreign Direct Investment in Portugal

Corresponds to the investment made in Portugal from companies operating outside the 

national economy. This type of investment involves holding 10% of a company from 

another country

euros BCE (BdP)

TB10_PT Treasury Bonds Portugal Monthly yield on Portuguese fixed-rate government bonds for 10 years percent EUROSTAT (BDP)

TB10_GER Treasury Bonds Germany Monthly yield on German fixed-rate government bonds for 10 years percent EUROSTAT (PORDATA)

INF_RATE Inflation Rate
Increases in consumer prices. It is a measure of the average price required to purchase 

consumer goods and services. 
percent INE

PU_REIF PU emitted by Real Estate Investment Funds Monthly Value of Participation Units (PU) issued by Real Estate Investment Funds euros BdP

REALESTATE_GOLD
Acquisitation of Real Estate by the program 

Golden Visa

Total investment in the purchase of real estate under the investment property residence 

program created by the Portuguese State - Golden Visa
euros SEF

FINANC_RISK
Venture Capital invested in Finance & 

Insurance
Annual value of venture capital invested in the financial and insurance sector euros CMVM

REALESTATE_RISK Venture Capital invested in Real Estate Annual value of venture capital invested in real estate euros CMVM
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Table 3 - Description of variables related to tourism, demography and construction 

 

4. Analysis and Results 

4.1 Correlations and Groups   

In order to understand the dynamics between zones, as well as their growth differences, two distinct 

statistical analyzes were performed: Post-Hoc, and Homogenous Subset. In Post-Hoc tests, if the 

significance is less than 0,05, then there are statistically significant differences between the transaction 

value index of each of the zones. On the contrary, if the value is higher, then the zones exhibit similar 

behaviors. It is noticeable that zones 6 and 7 over time accentuate their statistical differences compared 

to other zones. For example, between 2014 and 2018 there is an increase in the presence of zones with 

statistical differences between them, with the consolidation of zone 7 and the appearance of zone 5 as 

zones with different behavior for the others, as shown in the following tables 4 and 5.   

 

                      Table 4 - Post-Hoc Test 2014                                                          Table 5 – Post-Hoc Test 2018 

                   

                                                             

Through the Homogenous Subset Test, it was possible to observe the variability in the transaction index 

values for the different zones in the studied period. In this analysis, a first period was differentiated, from 

2009-2013, from the second, from 2014 to 2018. This differentiation had to do with the growth of the 

indexes. In the first period, there are constant devaluations in the various zones, with the exceptions 

being the zones 6 and 7, which behave differently from what is the standard. It should be noted that in 

2010, zone 2 assumes an index of 2.32 due to the low representativeness that it had that year, which 

eventually tampered with the results. In the second period, there is a general improvement in the index’s. 

In 2015 and 2018 the averages index differ statistically from each other, appearing in 4 different subsets 

which shows a greater distance from the values presented by certain zones compared to others of lower 

Symbol Variable Description Unit Source

REVPAR RevPar at LMA
Revenue per room available in Lisbon Metropolitan Area; is a measure of tourism 

performance
euros INE

FOREIGN_POP
Foreign Population applying for resident status 

per 100 hab
Foreign population applying for resident status per 100 habitants in city of Lisbon number INE

LIS_POP Resident population in Lisbon Resident population of Lisbon number INE

CCI Construction Costs Index Variation in costs in the construction sector percent INE

CEMENT Cement Sales Index Cement sales are one of the best indicators of construction activity performance index CIMPOR+SECIL (BdP)

NEW_HOUSES Number of New Houses Number of new houses licensed in new construction for family housing in Portugal number INE

BANK_AVAL Housing Assesment by Banks Average bank valuation values (€/sqm) of accomodation in the city of Lisbon euros INE

VEHICLES New vehicles sold for 1000 habitants Number of new vehicles sold per 1000 inhabitants in Portugal number Commercial Registry of Vehicles (INE)

2014 Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7

Zone 1 0,025

Zone 2 0,005

Zone 3 0,001 0,036

Zone 4 0,034

Zone 5

Zone 6 0,025 0,005 0,001 0,034

Zone 7 0,036

2018 Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7

Zone 1 0,016 0,000 0,000

Zone 2 0,000 0,001

Zone 3 0,000

Zone 4 0,000 0,005

Zone 5 0,016 0,000

Zone 6 0,000 0,000 0,000 0,000 0,000 0,001

Zone 7 0,000 0,001 0,005 0,001
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value. Zone 6, for example, shows an increase of 64% in 2018 compared to 2008. Also in 2018, zone 3 

approaches the values of zone 5, 6 and 7, when appearing in the same subset; which could be a good 

indicator for the future appreciation of this zone.  

 

        Table 6 – Homogeneous Subset Test 2009-2013                          Table 7 – Homogeneous Subset Test 2014-2018 

         

4.2 Regression Models    

 

Multiple linear regressions were obtained based on the average of the normalized transaction index for 

the quarter of 2008 for each of the seven zones and the total average, resulting in 44 observations for 

each of them. For processing and analysis of the collected data, the SPSS statistical modeling program 

was used. Regarding the average index of transaction value for the city of the Lisbon, i.e., not 

subdividing the city into zones, we highlight the presence of different variables from the different 

quadrants under analysis.  

 

𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = 4,126 − 1,496(𝑻𝑹𝑨𝑫𝑬_𝑩𝑨𝑳 + 0,032(𝑬𝑿𝑷 − 0,021(𝑬𝑺𝑰 − 1,157(𝑳𝑰𝑺_𝑷𝑶𝑷 +

0,342(𝑨𝑴𝑰 + 0,038(𝑷𝑼𝑩_𝑪𝑶𝑵𝑺 + 0,187(𝑹𝑬𝑨𝑳𝑬𝑺𝑻𝑨𝑻𝑬_𝑮𝑶𝑳𝑫 + 0,215(𝑷𝑼_𝑹𝑬𝑰𝑭                                              (3) 

 

Figures 8 and 9 present the evolution of transaction index and the relationship between the transaction 

index and the predicted index. The average value was adjusted by 0.43. The trade balance is the most 

important variable, and has a negative impact on the index. Exports, average monthly income, public 

consumption, investment in the acquisition of real estate by the Golden Visa program, and the number 

of units issued by Real Estate Investment Funds were positive in the average index variability. The 

economic sentiment indicator and the population of Lisbon had negative relevance in the final value of 

these properties. Certain variables did not have the expected influence. For example, the trade balance 
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and the economic sentiment indicator were expected to have a sign opposite to what is represented in 

the equation.   

            

Figure 8 – Evolution of average transaction rates in Lisbon                   Figure 9 – Transaction index and predicted index 

At the local level, the following table shows the different predictive variables in defining the average 

transaction value index for each zones.   

 

 Table 8 – Variables and equations 

 

With regard to prime values, and considering that the properties associated with this segment and 

characteristics are located in zone 6 of the city, a comparison was made between these excellent range 

properties and the average values of transaction index in this zone. The prime values were made 

available by real estate consultant Cushman & Wakefield and normalized in the same way as the 

transaction value index that were present in initial database were normalized during the quarter. Thus, 

substituting the normalized prime transaction values for the 1st Quarter of 2008 in the linear regression 

Zone R2 (%) Model Number 

1 12,7 
 𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = 0,872 − 0,041(𝑼𝑵𝑬𝑴𝑷_𝑹𝑨𝑻𝑬 +  0,218(𝑷𝑼_𝑹𝑬𝑰𝑭  

 (4) 

2 87 

 𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = −11,362 − 3,90(𝑽𝑬𝑯𝑰𝑪𝑳𝑬𝑺 − 0,347(𝑷𝑼𝑩_𝑪𝑶𝑵𝑺 +

3,95(𝑭𝑰𝑵𝑨𝑵𝑪_𝑹𝑰𝑺𝑲 − 0,086(𝑮𝑭𝑪𝑭 − 5,114(𝑵𝑬𝑾_𝑯𝑶𝑼𝑺𝑬𝑺 +

5,15(𝑹𝑬𝑨𝑳𝑬𝑺𝑻𝑨𝑻𝑬_𝑹𝑰𝑺𝑲 + 3,179(𝑩𝑨𝑵𝑲_𝑨𝑽𝑨𝑳 + 0,066(𝑬𝑺𝑰 + 1,573(𝑬𝟑𝑴 −

0,347(𝑰𝑵𝑭_𝑹𝑨𝑻𝑬  

 (5) 

3 31,9 
 𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = −0,507 + 0,096(𝑫𝑶𝑴_𝑫𝑬𝑴𝑨𝑵𝑫 + 0,012(𝑪𝑬𝑴𝑬𝑵𝑻 −

0,025(𝑮𝑭𝑪𝑭 − 0,153(𝑬𝟑𝑴 − 0,649(𝑬𝑿𝑻_𝑫𝑬𝑩𝑻 + 0,031(𝑻𝑩𝟏𝟎_𝑷𝑻  

 (6) 

4 27,6 

 𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = 0,13 + 0,472(𝑻𝑩𝟏𝟎_𝑮𝑬𝑹 + 1,188(𝑭𝑶𝑹𝑬𝑰𝑮𝑵_𝑷𝑶𝑷 +

0,949(𝑹𝑬𝑨𝑳𝑬𝑺𝑻𝑨𝑻𝑬_𝑹𝑰𝑺𝑲 − 1,172(𝑵𝑬𝑾_𝑯𝑶𝑼𝑺𝑬𝑺 − 1,236(𝑭𝑫𝑰 −

0,079(𝑰𝑵𝑻_𝑹𝑨𝑻𝑬_𝑯𝑶𝑼𝑺𝑬 − 0,142(𝑹𝑬𝑨𝑳𝑬𝑺𝑻𝑨𝑻𝑬_𝑮𝑶𝑳𝑫  

 (7) 

5 37,4 

 𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = 0,524 − 0,142(𝑻𝑩𝟏𝟎_𝑷𝑻 − 0,119(𝑫𝑶𝑴_𝑫𝑬𝑴𝑨𝑵𝑫 +

0,515(𝑹𝑬𝑨𝑳𝑬𝑺𝑻𝑨𝑻𝑬__𝑮𝑶𝑳𝑫 + 0,186(𝑰𝑵𝑻_𝑹𝑨𝑻𝑬_𝑪𝑶𝑴𝑷 − 0,033(𝑷𝑺𝑰𝟐𝟎 +

0,033(𝑮𝑭𝑪𝑭  

 (8) 

6 43,8 
 𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = −5,62 + 1,377(𝑷𝑼_𝑹𝑬𝑰𝑭 + 1,55(𝑽𝑬𝑯𝑰𝑪𝑳𝑬𝑺 + 1,319(𝑨𝑴𝑰 −

1,493(𝑳𝑰𝑺_𝑷𝑶𝑷 − 2,3(𝑭𝑫𝑰 + 9,37(𝑪𝑪𝑰 − 0,029(𝑬𝑺𝑰 − 0,021(𝑷𝑺𝑰𝟐𝟎 +

0,336(𝑭𝑰𝑵𝑨𝑵𝑪_𝑹𝑰𝑺𝑲 + 0,069(𝑮𝑫𝑷  

 (9) 

7 26,6  𝑌 (𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 = 0,611 + 0,281(𝑰𝑵𝑻_𝑹𝑨𝑻𝑬_𝑯𝑶𝑼𝑺𝑬 − 0,246(𝑬𝟑𝑴 +

0,017(𝑰𝑴𝑷 + 0,01(𝑮𝑭𝑪𝑭  

 (10) 
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line associated with the average values of zone 6 and calculating the mean error (i.e the difference 

between the calculated by the equation of the line and the prime value), the values necessary to 

understand the increase that the prime has relative to the average in this zone were obtained. The prime 

segment represents a 250% increase.  

5. Conclusions  

Despite the different dynamics presented by the areas under study and the small adjustments in some 

of them, the models presented above allow us to converge on a series of macroeconomic and social 

trends that the country has undergone during the decade analyzed. An example of this are the dynamics 

of zones 6 and 7, which, when compared to the others, reveal that the city of Lisbon has different 

variations in its transaction value index, with a clear tendency for the more peripheral areas to show 

lower index. In zone 6, where the prime zone is located, it is worth noting the 250% increase that the 

upscale segment represents relative to the average of the transaction value index in this zone.   

Average monthly household income, imports, and exports had a globally positive impact on the average 

transaction value of real estate throughout the city of Lisbon. Also in investment vehicles targeting this 

activity, the real estate investment funds had a positive overall influence, characterized by the volume 

of UP issued by these funds.  

On the other hand, some variables, such as the weight of the capital market, were evidenced as potential 

influencers of the decrease in the average transaction index. The 3-month Euribor showed a negative 

impact on the areas with the highest transaction rates, but positive on the lowest. Investment in real 

estate via the Golden Visa program also had a similar behavior, as it showed a positive effect on the 

average values in areas with higher transaction value and a negative effect on those with reduced index. 

Venture Capital invested in real estate and the financial sector had a positive impact on this evolution 

of the index.  
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