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Residential property prices have been the subject of interest in various
domains, including economics, policy development, construction, and social
welfare. Hence, it is of paramount and multifaceted importance to investigate
factors affecting residential property prices. Despite the growing attention
given by scholars to the topic, many of the past attempts collected real data in
study areas to examine influential factors. However, consulting real estate
experts to have their opinions about factors and their impact on the house
prices can be very beneficial, particularly in data scarce regions. The major
aim of this study is to examine factors affecting residential property prices
based on the opinions of real estate agents, in contrast to traditional manner
of the investigations based on sale or transaction prices. This approach is
essential in the real estate sector since transaction process requires the
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involvement of both buyers and sellers, with whom real estate agents usually
interact. To provide an altered perspective to the effects of transportation
facilities on real estate prices, a data from 81 real estate agents collected

through a questionnaire. Then, ANOVA tests were conducted to observe
whether there was a perception difference on the importance of factors
between experts who had different levels of experience. The findings of this
study can be used as a guide for the decision makers to understand the
expectations of stakeholders on their housing needs and develop more
expectation-oriented future transportation project planning.

1. Introduction

The first sentence should start here [1]. Many residents in cities around the globe can hardly buy
a house owing to the exorbitant house prices in addition to growing demand [1]. Real estate prices
are affected by a variety of factors. According to Li et al. [2], factors influencing house prices can be
grouped into four categories: economic, social, administrative, and environmental. A higher selling
price for residential property is usually associated with a good surrounding environment, ease of
access to transportation, and locating near the centre of the cities [3]. Due to the significance
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attributed by decision makers and policy makers to the house prices, recently, there has been a
growing interest given by scholars on house prices, which is a critical indicator of economic welfare
[2]. In Turkey, housing sector, along with the construction sector, is one of the locomotives of the
economy and has a multi-tiered effects on the development of other sectors [4].

One of the critical factors affecting residential property prices in cities is the proximity to
transportation systems. This effect can be either negative or positive depending upon the local
characteristics of the area and type of the transportation systems involved. Due to its critical impact
on house prices, there has been a plethora of research highlighting the importance of transportation
systems in determining the house prices [5-11, e.g., 12-16]. However, along with proximity to
transportation, there are many other factors that affect the prices of residential properties described
in the literature. These can include house characteristics such as size, number of rooms, age, interior
conditions, parking facilities, swimming pool, gym areas, floor level, view of the house etc. and
environmental characteristics such as distance to transportation systems, city centers, central
business districts, hospitals, shopping malls, social areas etc. [6-11, 14, 17-24]. Therefore, many
researchers examined factors and their influences on house prices from different contexts such as
macro-economic factors, regional factors, and demographic factors [25].

Still, the selection rationale of the parameters for estimating real estate prices was not well
explained in these studies. Some of these parameters and their influences may change according to
the identified location, while some of them may have no effect on the real estate prices. The
parameters affecting the real estate prices mostly reflect the market conditions. Here, in real estate
market, there is a professional group namely “real estate agents”. They interview with both buyers
and sellers to form their professional opinions about the factors that affect the prices of residential
properties. The opinions of real estate professionals are significantly different from the amateurs
(Northcraft and Neale, 1987). However, there has not been any study analyzing the effects of factors
on real estate prices based on professional opinions of real estate experts. Studies in the field chiefly
based their approaches on statistical analyses according to the actual data points collected from
study areas [4, e.g., 25-27]. In data scarce regions, a lack of data limitation can be overcome by
utilizing professional opinions of real estate experts about the house prices.

This study aims to evaluate factors affecting real estate prices based on expert judgments and to
explore perception differences among experts with different experience levels. In order to achieve
this goal, the relationship between the selected parameters and house prices was investigated in this
study. Esenyurt and Beylikdlzu districts of Istanbul were selected as a case study, such that experts
working in these districts were contacted for the data collection. Collected data was analyzed using
ANOVA and chi-squared tests, followed by corresponding post-hoc tests to observe perception
differences about the importance of factors. Overall, the contributions of the study to the theory are
twofold:

e This study brings expert judgments to the forefront in analyzing the effects of factors on
property prices. Despite there being some studies on the effects of factors on residential
property prices, majority of them based their approaches on the collected real data from case
studies. This study can therefore serve as a roadmap for analyzing factors influencing real
estate prices in case of a lack of empirical data.

e This study compares the perceptions of real estate experts based on experience levels. Hence,
the opinions of inexperienced and experienced experts are compared, and the perception
differences are explored. Up to authors knowledge, this approach has not been documented
in the literature yet.
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2. Methodology

According to selected parameters, data is collected from the case study area by contacting
experts familiar to the areas. The case study zone consists of two regions of Istanbul: one of them is
Esenyurt, the most crowded region of the city and the other one is Beylikduzu, one of the youngest
counties of Istanbul. Istanbul is the most crowded city of Turkey. The current population of Istanbul
is 15,907,951 (tuik.gov.tr). People migrate from rural areas to city centres due to its proximity to
almost every facility such as, better schools, better hospitals, and more options for shopping malls.
Therefore, nearly every year, similar to many other cities, the population of Istanbul population
increases as presented in Figure 1. Istanbul covers a total of 5313 km2 and current population density
is 2994 per/km2. It is a very high density compared to other metropolitan cities in the world and is
close to the values of Tokyo (6158 per/km2) [28] and higher than many cities including Beijing (1334
per/km2) [29].
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Figure 1. Population of Istanbul between 2007 and 2022

Esenyurt and Beylikduzu are relatively younger districts of Istanbul city. Both of them are
established as a County in 2008. Public transportation is mainly provided by the bus rapid transit
(BRT) line as that is on the D100 Highway which creates a border between the two counties (Figure
2). Beylikduzu district is placed on the south side of Esenyurt and is surrounded by Marmara Sea and
the BRT line. Esenyurt district, on the other hand, is located between BRT line in the south and TEM
Highway in the north. The public transportation is not very active in TEM highway, which increases
the dependency of the population in Esenyurt on the BRT line.
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Figure 2. Borders and transportation stations in

Esenyurt and Beylikduzu districts

3. Methodology
3.1 Data Collection and Model Development

Collecting the data from the site alone might not reflect the actual conditions. Therefore, the
parameters affecting house prices were screened from the literature review in the first step of the
research. In the next step, a questionnaire survey was prepared according to these parameters. For
each of the predefined parameter, a specific question was designed and directed to real estate
experts. The survey questions are presented in Table 1. The intervals provided in the questionnaire
(suchas 0, 1% - 5%, 6%-10%, 11%-15%, 16%-20%, and %21+ for “Q1: What is the effect of residential
property's age on prices?”) were defined by two head managers of the real estate agency. The aim
of the questionnaire was to penetrate the experiences of real estate experts to observe the effects
of the selected parameters. The real estate experts were surveyed in person and asked to
concentrate on Esentyurt and Beylikduzu districts while answering the survey questions based on
their job experiences about buyers’ behaviors. There were two main parts of the questionnaire. In
the first part of the survey (Questions D1 and D2), the aim was to measure the experience levels of
the real estate experts. Two questions were directed to the experts in this part: (1) number of years
in the real estate sector and (2) number of the clients that each expert interacted with. The aim of
the second question was to determine the experience levels based on the number of clients with
which the real estate experts interviewed.
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Table 1 Survey questions

I(Iljuestlon Question type Question Potential answers
P1 Personal Age of the respondent Open-ended
P2 Personal Gender of the respondent (1) Male, (2) Female
. (1) Elementary school, (2) Secondary school, (3)
P3 Personal Education Level of the respondent High school, (4), BSc (5) MSc or PhD
. How long have you been in real estate (1) 1-4 years, (2) 5-8 years, (3) 9-12 years, (4) 13-
b1 Demographic sector? (year) 16 years, (5) 17-20 years, (6) 20+ years
D2 Demographic :2:':2;:;/ f‘)sroitlali:zvc?rzz:t?rfge; a (1) 0-200, (2) 201-400, (3) 401-600, (4) 601-800,
o (5) 801-1000, (6) 1001+
residential property?
. . . (1: None) 0%, (2: Very low) 1% - 5%, (3: Low) 6%-
Q1 Questionnaire Z\:zztelri;:z\zgi: ;’:izzz'?dent'a' 10%, (4: Medium) 11%-15%, (5: High) 16%-20%,
' (6: Very high) %21+
What is the effect of that whether the (1: None) 0%, (2: Very low) 1% - 5%, (3: Low) 6%-
Q2 Questionnaire residential property has parking and 10%, (4: Medium) 11%-15%, (5: High) 16%-20%,
other facilities or not, on prices? (6: Very high) %21+
. . . (1: None) 0%, (2: Very low) 1% - 5%, (3: Low) 6%-
Q3 Questionnaire Vhat s the effect of res'd.e”t'f' 10%, (4: Medium) 11%-15%, (5: High) 16%-20%,
property' floor level on prices: (6: Very high) %21+
. . . (1: None) 0%, (2: Very low) 1% - 8%, (3: Low) 9%-
Q4 Questionnaire /hatis the effect of residential 5 16%, (4: Medium) 17%-24%, (5: High) 25%-32%,
property's credit viability on prices? (6: Very high) %33+
What is the effect of residential (1: None) 0%, (2: Very low) 1% - 3%, (3: Low) 4%-
Q5 Questionnaire property's proximity to hospitals on 6%, (4: Medium) 7%-9%, (5: High) 10%-12%, (6:
prices? Very high) %13+
What is the effect of residential (1: None) 0%, (2: Very low) 1% - 5%, (3: Low) 6%-
Q6 Questionnaire property's proximity to shopping malls 10%, (4: Medium) 11%-15%, (5: High) 16%-20%,
on prices? (6: Very high) %21+
. . . (1: None) 0%, (2: Very low) 1% - 8%, (3: Low) 9%-
Q7 Questionnaire r:z;;i;';ep‘:f;ﬁl:’; trzsc";%?:r'] oricesy  16% (4: Medium) 17%-24%, (5: High) 25%32%,
" (6:Very high) %33+
What is the effect of residential (1: None) 0%, (2: Very low) 1% - 3%, (3: Low) 4%-
Qs Questionnaire property's proximity to high schools on 6%, (4: Medium) 7%-9%, (5: High) 10%-12%, (6:
prices? Very high) %13+
What is the effect of residential (1: None) 0%, (2: Very low) 1% - 3%, (3: Low) 4%-
Q9 Questionnaire property's proximity to seaside on 6%, (4: Medium) 7%-9%, (5: High) 10%-12%, (6:
prices? Very high) %13+
What is the effect of residential (1: None) 0%, (2: Very low) 1% - 8%, (3: Low) 9%-
Q10 Questionnaire property's proximity to public 16%, (4: Medium) 17%-24%, (5: High) 25%-32%,

transportation systems on prices?

(6: Very high) %33+

The second part of the survey (Questions Q1 - Q10) aimed to reveal the opinions of experts about
the impact of residential property characteristics on the house prices. The selected parameters were
the age of the property, the floor level of the property, the existence of parking and other facilities,
etc. The importance of a parking facility increases day by day and residents are expected to pay more
money to have a private parking place in the future. Therefore Q2, (The effect of parking and other
facilities on real estate prices?) was included in the questionnaire.

The influence of the surrounding area on real estate prices is measured based on experts’
experiences about the Beylikduzu and Esenyurt counties. For example, since it is very difficult to
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access to a hospital in case of emergency in rural areas, some people migrate to the cities only for
this specific reason. Considering the recent migrations from rural areas to Istanbul, it is of paramount
significance to consider hospital proximity. Besides, residents of Istanbul tend to spend much time in
shopping malls as they include different facilities and social activities in the same location such as
stores, theatres, cinemas, restaurants, and fitness clubs. Therefore, the proximity of a shopping mall
can also be considered as an influential factor affecting the prices of residential properties. The
population of Esenyurt and Beylikduzu consists of mostly young people, i.e., approximately 40 %,
which constitutes a significant rate of commuters in Turkey. Therefore, the distance to central
business districts (CBD) can also be considered as a critical parameter that affects the real estate
prices.

According to the legislative regulation of the Ministry of Education, 90% of the students that are
graduated from primary school have to be registered to high schools based on their residential
addresses. Other 10% should pass the exam to enter popular high schools. In other words, only top
high schools of Turkey still require taking an entrance exam, while rest of the high schools accept
students living in the vicinity of the school. Therefore, proximity to a high-quality high school in the
vicinity of a residential property also impacts the price of the property. Furthermore, Beylikduzu has
a large seaside. At the south side of the county, there is Marmara Sea and in summertime, the
habitants of the county join sea-related activities. Also in summertime, the population of the quarters
next to seaside increases. Therefore, the residential properties that include sea view or the ones with
easy access to the seaside can be regarded as more valuable.

3.2 ANOVA Analysis

The general form of the analysis of variance (ANOVA) model is:
X(k) = [y +ag + B + e(k) 1)

where (X(k)J is the estimate of sample “k”, (u_kJ is the general mean, and (a_k 7, (B_kJ are
the sample parameters. The term at the end of the equation €(k) refers to the unknown effects. In
the literature, many studies revealed that ANOVA is robust to assumption violations. Therefore,
ANOVA is a powerful tool in order to reject the null hypothesis HO that:

Hoipo= g =y = o e. = iy, (2

where p_i,i=1,2,3.....n are the mean values of the n different data groups, which are experience
levels of experts in this study.

Depending upon the Levene statistics and ANOVA results if the mean values are significantly
different from each other, post hoc tests should be implemented. The selection of the post hoc
statistic tests is conducted based on their assumptions and requirements [30]. The selection of
proper post hoc test is important because the main purpose of these tests is to avoid the type | and
type Il errors. In general, the post hoc tests are divided into two main groups based on the equality
of variances [31]. There are several tests in case of having equal variances such as least significant
test (LSD), Tukey, Scheffe, etc. In this study, the Scheffe test was used because compared to LSD test,
Scheffe tends to show less type | error in case of the analysis on more than 3 groups [32]. The post
hoc tests are different if unequal variances are observed as a result of Levene statistics. In this
context, the tests such as Games-Howell, Tamhane’s T2 and T3, Dunnet’s C and T3 can also be used
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to analyze the mean differences between groups. These tests consider “student t” or “expanded t
modulus” to define the differences. While Tamhane’s T2 and T3 tests use only “student t” concept
[33] and Dunnet’s C and T3 tests use only “expanded t modulus” concept [34], Games-Howell test
uses both of these concepts for comparison and due to that it is called liberal multiple comparison
test [35]. Hence, this study adopted Scheffe and Games-Howel tests as post hoc analysis.

4. Results and Discussion

The ANOVA tests were performed to determine whether there is a significant difference between
the means of the experience levels of real estate experts. D2 (How many people have you been
interacting for selling or renting of a residential property?) denotes for the second question of the
survey, and it was used to measure the experience levels of real estate agents. Real estate experts
answered this question by providing the number of clients they interviewed with. The experience
levels were then divided into 6 categories. The highest experience level was labelled by 6, while the
lowest level was 1. It is important to note that the success (or performance) of interviews with clients
is irrelevant, since the interview process, itself, is enough to obtain an intuition about the effects of
the parameters.

Table 2 provides the frequencies of the real estate experts with respect to their experience levels.
It can be observed from the table that most of the experts in the survey interacted with 0-200 (27.2%)
or 201-400 (22.2%) people, while only 12.3% of the experts interacted with more than 1000 people
for selling or renting a residential property.

Table 2
Frequencies of the real estate experts by experience
Number of contacted

Experience level Frequency Percent
people

1 0-200 22 27.2

2 201-400 18 22.2

3 401-600 14 17.3

4 601-800 8 9.9

5 801-1000 9 11.1

6 1001< 10 12.3

Table 3 shows the mean experience levels of experts for answer categories in each question. That
is, for example, experts who considered “low effect on property prices” as the answer for Q1 (i.e.,
age of building) had a mean experience level of 3.12 out of 6. A general trend can be observed in the
way that more experienced experts thought that the effects of the included factors on property prices
would be higher in most questions (e.g., age, parking, floor level etc.). However, there is no clear
distinction for distance to hospital (Q5), distance to shopping mall (Q6), and distance to school (Q8).
In other words, more traditional and technical criteria such as age of the building, parking area, and
floor level seemed to be more important for experienced experts, while distance-based factors were
important for all the expert groups, regardless of their experience levels.
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Table 3

Mean experience levels of experts for each answer category in all questions
Answer Qi Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
1 (None) 1.00 1.00 2.00 1.00 3.07 3.10 2.67 2.29 2.83 -
2 (Very Low) 2.18 2.55 1.97 1.94 3.00 2.89 2.52 2.68 2.39 1.63
3 (Low) 3.12 2.22 2.89 1.78 2.18 2.23 2.96 3.61 3.18 1.64
4 (Medium) 3.67 3.12 3.68 2.84 - 4.00 291 3.25 3.07 3.39
5 (High) 3.57 3.10 4.33 4.00 3.00 3.20 3.43 3.00 3.00 3.47
6 (Very High) 5.00 3.77 5.50 5.30 - - 4.00 1.00 4.75 4.85

Table 4 is the cross tabulation of frequencies of experts with answer categories for all questions.
The general trend is that most of the experts considered that the effects of factors would be either
very low (2) or low (3). However, for Q2 (presence of parking and other facilities) and Q10 (proximity
to public transit), approximately 40% of the experts considered that those two factors would have
high (5) or very high (6) impacts on the residential property prices.

Table 4

Response frequencies of experts for survey questions
QuestionID 1 (None) 2 (Very Low) 3 (Low) 4 (Medium) 5 (High) 6 (Very High)  Average

Q1 2 28 25 18 7 1 3.0370
Q2 2 20 9 17 20 13 3.8889
Q3 2 31 18 19 9 2 3.0988
Q4 1 17 18 19 16 10 3.7654
Q5 41 27 11 0 2 0 1.7037
Q6 21 37 13 5 5 0 2.2099
Q7 12 21 23 11 7 7 3.0123
Q8 17 22 18 16 7 1 2.7160
Q9 12 23 11 15 16 4 3.1481
Q10 0 19 14 18 17 13 3.8889

Chi-squared and ANOVA analyses were carried out for experience levels and answer categories.
In the chi-squared tests, the two categories were considered as experience levels. On the other hand,
in the ANOVA tests, answer categories for each question were regarded as the factors and mean
experience levels were considered as dependent variables. These analyses were conducted to
understand whether the experience levels of real estate experts affected their answers or not. The
results of chi-squared and ANOVA analyses are shown in Table 5.

For chi-squared tests, it can be seen in Table 5 that the null hypothesis “experience levels of real
estate experts do not affect the answers” can be rejected for Q1, Q3, Q4, and Q10, since p-values
were found lower than the level of significance, i.e., 0.05. In other words, it can be concluded that
there is a relationship between experience levels of experts and their judgements over age (Q1), floor
level (Q3), credit viability (Q4) and proximity to public transport (Q10) of the properties on the prices
of them.

In order to understand whether factors with similar means are statistically different from each
other based on experience levels, ANOVA tests were also conducted. ANOVA tests were performed
with post-hoc analyses, which cannot be conducted via chi-squared tests alone. Before the ANOVA
test, however, Levene’s test was carried out to observe if the variances of dependent variable are
distributed homogeneously or not. In this test, the null hypothesis is as follows: “variances are
distributed homogeneously”. In Table 5, except for Q10 (proximity to public transit), variances were
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observed to be distributed homogeneously over the answer categories for all questions at 0.05
significance level since p-values for Levene’s test were greater than 0.05 for those questions.

The null hypothesis for ANOVA is “mean experience levels are equal between all answer
categories”. In the ANOVA test, HO is rejected if the corresponding p-value is smaller than 0.05. It can
be observed in Table 5 that for Q1, Q3, Q4, and Q10, the null hypothesis for ANOVA can be rejected
as the p-values were smaller than 0.05. Hence, it can be concluded that at least two groups (based
on experience level of experts) differ from each other regarding the importance of age (Q1), floor
level (Q3), credit viability (Q4), and proximity to the public transit (Q10) in the context of house prices.
In order to explore experts’ experiences with statistically different means, post-hoc tests were carried
out. Since the variances were distributed homogeneously for questions on age, floor level and credit
viability of the property, Scheffe test was employed for these questions. On the other hand, for the
last question (i.e., Q10), which is about the proximity of the property to public transit, Games-Howell
test was carried out since variances were distributed heterogeneously in this question.

Table 5
ANOVA and chi-square results of the survey questions

Chi Square Test Levene's Statistics ANOVA
Questions x> P-value F-statistic P-value F-statistic P-value
Q1 (Age) 39.330 0.034* 1.498 0.211 3.106 0.013*
Q2 (Facilities) 30.769 0.197 2.458 0.035 1.762 0.131
Q3 (Floor level) 46.076 0.006* 2.062 0.08 6.472 0.000*
Q4 (Credit viability) 57.230 0.000* 2.435 0.055 14.776 0.000*
Q5 (Proximity to hospital) 12.504 0.641 0.534 0.66 0.788 0.504
Q6 (Proximity to shopping mall) 26.149 0.161 1.36 0.256 1.097 0.364
Q7 (Proximity to CBD) 20.758 0.706 1.239 0.299 0.936 0.463
Q8 (Proximity to school) 28.280 0.295 1.651 0.170 1.515 0.195
Q9 (Proximity to seaside) 28.820 0.271 1.445 0.218 1.448 0.217
Q10 (Proximity to public transport) 56.001 0.000* 4.385 0.003* 16.603 0.000*

* Statistically significant at 5% level of significance.

Table 6 shows the Scheffe test results for the importance of age of properties (Q1) based on
experts’ experience levels. According to the results, the impact of age of real estate on property
prices is statistically different based on experience “none” and “high”. Age of properties were more
influential in property prices for experienced experts compared to non-experienced experts (first row
negative and first column positive mean differences). Here, the mean difference was -1.591 between
non-experienced experts and high experienced experts and this was statistically significant at 0.05
level. In other words, the age of the properties was more influential on property prices for highly
experienced experts than the inexperienced experts by an average of 1.591.

Table 6
Results of Scheffe test for Q1
Experience level 1 (None) 2 (Very Low) 3 (Low) 4 (Medium) 5 (High) 6 (Very High)
1 (None) -0.424 -1.019 -0.716 -1.591* -0.891
2 (Very Low) 0.424 -0.595 -0.292 -1.167 -0.467
3 (Low) 1.019 0.595 0.304 -0.571 0.129
4 (Medium) 0.716 0.292 -0.304 -0.875 -0.175
5 (High) 1.591* 1.167 0.571 0.875 0.700
6 (Very High) 0.891 0.467 -0.129 0.175 -0.700

* The mean difference is significant at the 0.05 level.
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Scheffe test results for Q3 are presented in Table 7. As it can be observed in Table 7 that there
were significant differences observed between the expert groups. Findings show that inexperienced
experts (i.e., 1: none) and experts with very low experience underestimated the role of floor level on
real estate prices compared to experts who had medium, high, and very high experiences. The most
significant difference between the mean values were observed between inexperienced experts and
very highly experienced experts (-1.609), and between inexperienced experts and highly experienced
experts (-1.756). Overall, experts with higher experience levels tend to evaluate the effect of floor
level on prices at higher levels, which are statistically significant.

Table 7
Results of Scheffe test for Q3
Experience level 1 (None) 2 (Very Low) 3 (Low) 4 (Medium) 5 (High) 6 (Very High)
1 (None) 0.146 -0.338 -1.409* -1.298 -1.609*
2 (Very Low) -0.146 -0.484 -1.556* -1.444* -1.756*
3 (Low) 0.338 0.484 -1.071 -0.960 -1.271
4 (Medium) 1.409* 1.556* 1.071 0.111 -0.200
5 (High) 1.298 1.444%* 0.960 0.111 -0.311
6 (Very High) 1.609* 1.756* 1.271 0.200 0.311

* The mean difference is significant at the 0.05 level.

Results of Scheffe test for Q4 is given in Table 8. Similar to the findings related to floor level (i.e.,
Q3), credit viability (Q4) was more important for experienced experts compared to experts who had
lower levels of experience. It can be observed that there were significant differences in the
evaluations of experts based on experience levels such as 1 (none) - 5 (high), 1 - 6 (very high), 2 (very
low) - 5 (high), 2 (very low) - 6 (very high), 3 (medium) - 5 (high), and 3 (medium) - 6 (very high). Based
on the results, it can be concluded that the effect of credit viability on real estate prices was
considered more important for the experts with higher experience levels compared to those who
had less experience.

Table 8
Results of Scheffe test for Q4
Experience level 1(None) 2 (VeryLow) 3 (Low) 4 (Medium) 5 (High) 6 (Very High)
1 (None) -0.101 -0.688 -1.295 -2.268* -2.345*
2 (Very Low) 0.101 -0.587 -1.194 -2.167* -2.244*
3 (Low) 0.688 0.587 -0.607 -1.579* -1.657*
4 (Medium) 1.295 1.194 0.607 -0.972 -1.050
5 (High) 2.268* 2.167* 1.579* 0.972 -0.078
6 (Very High) 2.345% 2.244* 1.657* 1.050 0.078

* The mean difference is significant at the 0.05 level.

For the last question, Q10, since the variances were distributed heterogeneously, Games-Howell
test was performed. Analysis results are given in Table 9. Findings show that expert categories based
on experience such as 4 (medium), 5 (high), and 6 (very high) had different views on the impact of
proximity to public transit on real estate prices compared to experts with lower levels of experiences
(i.e., categories 2: very low and 3: low). Interestingly, the mean differences between experts with
very low (2) or low (3) experience and experts with very high (6) experience were very high, even
higher than 3 (-3.215 and -3.203, respectively).
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Table 9
Results of Games-Howell test for Q10
Experience level 2 (Very Low) 3 (Low) 4 (Medium) 5 (High) 6 (Very High)
2 (Very Low) -0.011 -1.757" -1.839" -3.215"
3 (Low) 0.011 -1.746" -1.828" -3.203°
4 (Medium) 1.757" 1.746" -0.082 -1.457
5 (High) 1.839" 1.828" 0.082 -1.376
6 (Very High) 3.215" 3.203" 1.457 1.376

* The mean difference is significant at the 0.05 level.

At the final step of the analysis, the percentage of the effects of each factor on property prices
were calculated by normalizing the average values provided by all experts. Figure 3 shows that
proximity to transportation (Q10: 12.8%), presence of parking or other facilities (Q2: 12.8%), and
credit viability (Q4: 12.4%) were the most critical factors for determining property prices.
Interestingly, the most influential factors were among the factors that showed significant difference
between expert groups according to categories. Therefore, it can be concluded that all expert groups
considered factors other than the most important factors to be of similar importance. However, due
to the perceptions of more experienced experts, transportation, parking/other facilities, and credit
viability were found more influential in real estate prices.

Q10: Transportation ]
Q9: Seaside ]
Q8: High School ]
Q7: CBD |
Q6: Shopping Mall ]
Q5: Hospital ]
Q4: Credit Viability ]
Q3: Floor Level ]
Q2: Facilities J
Q1: Age ]

0.0% 20% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0%

Fig. 3. Comparison of factor weights

The findings of this study show similarities in the existing literature. First, proximity to
transportation has always been considered as an important factor affecting house prices [2]. Given
that many people in Esenyurt and Beylikdiizi are commuters, proximity to transportation is more
important for buyers in these districts than the buyers in other districts that are close to CBD.
Considering the unprecedented urbanization on these districts causing heavy traffic [36], more
people may tend to use public transportation to save money and time.

The current number of vehicles in Istanbul is 4,669,113 (tuik.gov.tr). These vehicles cover more
area than 6 districts of Istanbul (i.e., Gungoren, Beyoglu, Bayrampasa, Zeytinburnu, Gaziosmanpasa
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and Fatih), with approximately 64.5 million square meters (tuik.gov.tr). Hence, existence of parking
area can be regarded as a significant factor affecting property prices. Parking facility was also
addressed as a significant predictor of house prices in previous research [37].

Credit viability is another factor affecting residential property prices and common to nearly every
country [27]. Although some residential properties have a lower price, since there are no suitable
bank credits, buyers may have to consider more expensive houses for which they can use loans.
Hacievliyagil et al. [38] also stated that credit trends are important for residential property prices.
Given the increase in the housing market in Istanbul, which is the seventh most attractive city in
Europe (after London, Paris, Moscow, Milan, and Rome) in terms of residential housing market,
buyers tend to buy houses with bank credits.

4. Conclusion

In this work, factors affecting the residential property prices were investigated by surveying real
estate experts through a questionnaire. These factors include age, existence of parking areas and
other facilities, floor level, credit viability as well as its proximity to a hospital, shopping mall, CBD,
high school, seaside, and public transport. First, 81 real estate experts were surveyed through the
guestionnaire and the perception differences based on the experience levels of the real estate
experts were analyzed by ANOVA and corresponding post-hoc tests: Scheffe and Games-Howell. It
was found that except age, floor level, credit viability and proximity to public transportation factors,
experience levels of experts did not change their judgements about the influence of the factors on
the property prices. It is also important to point out the proximity to public transport, presence of
parking area/other facilities, and credit viability as they were the most determinant factors with the
highest effects on the real estate prices. Proximity to public transport is particularly important and
should be considered by urban planners for transportation planning purposes.

This study has several limitations that should be considered in future attempts. Firstly, a study
area with a lack of information about the real estate prices was analyzed using the professional
opinions of real estate experts. Since further statistical analyses (e.g., regression analysis) depends
on the actual data, such an analysis can represent more accurate results compared to the subjective
evaluations of real estate experts. Secondly, in the literature, the parameters affecting the house
prices were chiefly selected without any pre-investigation. This study suggests that the real estate
experts can be surveyed in order to determine the parameters that affect the real estate prices for a
study area. In future studies for a statistical analysis, data can be collected for the most important
factors identified in the current research, depending on the outputs of the survey with the real estate
experts. Overall, this study is expected to bring the opinions of real estate professionals to the
forefront in the analysis of real estate prices.
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