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Abstract

The paper aims to compare three accommodation services markets using empirical
data from more than 250 accommodation facilities in specific destinations (Vienna,
Bratislava, Prague). The data are available on a daily basis, but the resulting compari-
son is then performed on a monthly basis within 2018. The comparison is performed
based on three basic criteria - occupancy, average daily rate and an indicator of price
elasticity of demand. Price elasticity is measured using a log-log regression analysis.
The key findings of the comparison are as follows: (1) The Vienna and Prague mar-
kets are similar in terms of occupancy and coefficient of price elasticity. In contrast,
the Bratislava market showed statistically significant differences from the other two
markets in all the criteria under review. (2) The Bratislava market operates at a signif-
icantly lower price range compared to the other markets analysed. In the long term,
this market has also been lower in the field of occupancy. (3) The markets in Vienna
and Prague respond more dynamically to changes in consumer behaviour by changing
prices. (4) The so-called “November Phenomenon” has been identified, where all in-
dicators in all markets behave unconventionally. (5) All markets have in common the
fact that they have shown price-inelastic demand over the long term, and at the turn
of the year, they all face Giffen’s paradox.
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Introduction

The competitiveness of tourism destinations is one of the critical areas of tourism re-
search (Ivanov and Webster 2013; Dorta-Afonso and Herndndez-Martin 2015). For
our comparison, we used TTCI (Tourism and Travel Competitiveness Index), which
considers four areas of destination evaluation, namely destination infrastructure, na-
tional tourism policy setting, natural and cultural resources, as well as the state envi-
ronment itself. One of the key areas for assessing the competitiveness of destinations
is the hotel industry (Ivanov and Ivanova 2016).

If we focus on comparing the hotel market environment, most of the previous studies
mainly examined the competitiveness (efficiency comparison) of companies (hotels and
restaurants) in a given market. Kim and Kim (2005) confirmed the competitive advan-
tage represented by a strong brand. Akbaba (2006) and Reynolds and Thompson (2007)
investigated the impact of customer satisfaction on the overall quality of services. Nunes,
Estevao and Nicolau Filipe (2018) use Porter’s model to identify the main factors in the
field of competitiveness of accommodation providers, including cooperation and inno-
vation, business environment characteristics, and the state of interconnected and sup-
portive industries. Baldassin, Gallo and Mattevi (2015) compared the quality and scope
of services provided and the characteristics of destinations for 26 European countries.
Xia et al. (2018) used user-created content (reviews and ratings) to compare individual
accommodation facilities and assess their competitiveness. Others (Barros 2005; Sanjeev
2007) used economic models to compare accommodation facilities.

One of the widely used methods of economic comparison is the input-output DEA
model (Sigala 2004; Wang, Hung, and Shang 2006; Hsieh and Lin 2010). Sanjeev (2007)
compared hotels and restaurants based on book values using the values of fixed and
total assets, operating costs and equity. The output was then total income and profit
before and after taxation. Barros and Dieke (2008) used the total cost and investment
cost, which they linked to the RevPAR indicator. Assaf, Barros and Josiassen (2010)
examined 78 hotels in Taiwan with a focus on their quantitative characteristics, such
as the total number of rooms, the entire staff of each department (booking, food and
beverage and aggregated from all other departments) and the main outputs in terms
of total accommodation, restaurant and a supplementary income, occupancy and num-
ber of customers per employee.

The same method was used by Mendieta-Pefialver et al. (2016), who focused on com-
bining the DEA model and Mediation model. They used a larger number of indicators
in the analysis and, in addition to the hotel efficiency indicators (total revenues, RevPAR,
labour costs, number of employees, the total number of rooms), they also used the TTCI
tourism destination competitiveness indicator and the market share of individual com-
panies. The authors pointed to a close link between the performance of accommodation
facilities and their efficiency with the overall performance of tourism destinations and
their competitiveness. Other authors point to the close links between the performance
of tourism and the hotel industry (Dioko and So 2012; Ivanov and Ivanova 2016).
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Most authors emphasise the need to take into account a number of comparative fac-
tors, such as the type of customer and their behaviour. Customers’ behaviour in relation
to the performance of accommodation facilities, i.e. in the sense that it relates to the
performance of a tourist destination, is addressed by the authors in the field of reve-
nue management (Vives, Jacob, and Aquil6 2018; Abrate, Nicolau, and Viglia 2019).
Sanchez-Pérez, Illescas-Manzano, and Martinez-Puertas (2019) identified the main
factors affecting the pricing of accommodation, which include hotel characteristics,
electronic word-of-mouth, the level of competition, but also the destination itself.

For customers’ behaviour, the most important aspect is their willingness to pay
the highest available price set by the accommodation operator. In a dynamic envi-
ronment, this willingness is expressed in the coefficient of price elasticity of demand,
which shows the percentage change in the demanded quantity in relation to the per-
centage change in the price of a given hotel or destination (Shy 2008; Vives, Jacob,
and Aquil6 2018).

The aim of the article is to compare individual markets and identify key differenc-
es in consumer behaviour based on the measured coefficient of price elasticity of de-
mand for accommodation services. The comparison itself is based on three criteria:
occupancy rate, average price and coefficient of price elasticity of demand. All these
criteria are calculated and measured based on market data from nearly 250 accom-
modation facilities in the individual cities under review. The comparison was carried
out monthly during 2018 to better reflect the seasonality that is typical for the accom-
modation sector.

Methodology

The following part of the article briefly describes the methodological approaches that
are used to achieve the main objective of the article, which is aimed at comparing in-
dividual markets. However, we will first focus on a brief description of the data used.
Given the issue addressed by this paper, it is crucial to have the appropriate data avail-
able to interpret the behaviour of individual markets correctly. Long-term coopera-
tion with STR Global Inc., which collects data from hotels in relevant markets, is key
to ensuring appropriate data. In this respect, this article can be considered unique be-
cause of the fact that the data it contains represent data taken from nearly 250 accom-
modation facilities from the monitored sites. The uniqueness of these data lies main-
ly in the fact that it is extracted on a daily basis. In total, there are several thousand
pieces of data available, which have been processed in such a way that the outputs can
be properly interpreted.

For the comparison itself (which is evaluated based on paired t-tests), three indica-
tors have been chosen that are used in the accommodation sector and which appro-
priately reflect how consumers make their choices. First of all, we calculate occupancy
of individual accommodation capacities, then the average price, and last but not least
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(which can be considered another key result of this contribution), we measure the co-
efficient of price elasticity of demand in the monitored markets.

The occupancy (Occ) indicator is generally used in the analysis of accommodation
capacities relatively commonly. Current use can be found, for example, in studies for
SMEs - Small and medium-sized enterprises (Nalley, Park, and Bufquin 2019; Tembi
and Kimbu 2019). The occupancy calculation itself is given as formula (1).

Oce — total rooms sold 100 (1)
total rooms available for sale

The second indicator, which is a criterion for comparison, is the ADR (Average Dai-
ly Rate). It is basically an indicator that represents the current average price. It is cal-
culated according to the relation shown below (formula 2)

. total rooms revenue

ADR (2)

total rooms sold

Another approach and criterion is the coefficient of price elasticity. Price elasticity
is an element of economic theory that combines more advanced analytical tools and clas-
sical consumer behaviour based on classical political economy. The first references to the
elasticity of demand can be found in Mill. He played an important role in shaping price
theory, and he was the one who, in examining the impact of price change on consumer
spending, distinguished demand as elastic, inelastic and unit elastic in terms of price.
Alfred Marshall, however, made a precise definition of how to quantify the price elas-
ticity of demand. This knowledge could then be used to understand elasticity as an el-
ement that helps to understand the behaviour not only of the demand part but of the
market as a whole. Current approaches to measuring elasticity include, for example, the
approach combining the effect of an Exchange rate with price elasticity (Aalen, Iversen,
and Jakobsen 2019) or the approach focused on measuring the so-called cross-price elas-
ticity (Ahn et al. 2018). This article will perform the calculation using a log-log regression
analysis. Thus, we will determine the empirical regression function in the form:

logQ, = b, + b xlogF, +e;. (3)

The estimation of individual parameters will be performed using the Ordinary
least squares (OLS) method. The model used will be applied assuming ceteris paribus,
which can be expressed as:

if Ae =0than Ay = B, x Ax . (4)

Also, we only address the effect of one component (beta coefficient 1) on the size
of component yi, i.e. the value of the quantity demanded. Coefficient 1, or more pre-
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cisely, estimated parameter bl, represents the price change. Therefore, the aforemen-
tioned restriction is carried out. In addition to the above assumption, the whole model
is then handled under the following condition:

n

ief = "(logQ, —b, —blogQ,) ...min . (5)

i=1

It is, therefore, a search for the local extreme of a function, which we call Q, and
it looks as follows:
0 =>"(logQ, —b,—b xlogQ,)’ . (6)

i=1

The overall solution is, therefore based on the following assumptions (7) and (8):

d n

d—bQO:Zizl:(logQi —b, —logP, xb,)x(~1)=0, 7)

% = 2i (ZOgQi _bo _lOgPIi Xbl)x(_xi) =0. (8)
1

i=1
The model used will be tested at several levels. First, the regression parameters of the

model are tested based on the t-test. The quality of the whole regression model is al-
ways measured by the coefficient of determination (R2) and thus by the relation:

2 Zj’=1 (;: B J_})z

R==r ) )

Z’;’:l(yf _f)z

The final price elasticity coefficient of demand is then identical to the value of pa-
rameter bl. The results of the calculation of elasticity are presented in Table 1.

Table 1. Coefficient of price elasticity

Epd Demand
E= |1] Unit elasticity
E,>0 Giffen's paradox
Ex<O Negative price elasticity
-1<E4<0 Inelastic demand
—wo<E, <-1 Elastic demand

Source: own processing.
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Results

The analysis carried out focuses on the situation on the market of accommodation
services of the capitals of Austria, Slovakia and the Czech Republic. As part of this
research, data were collected for 2018 on a monthly basis with a view to better evalu-
ating individual outputs. The monthly basis was chosen mainly because it is more ap-
propriate to show the seasonality of individual markets and thus different consumer
behaviour. Any insight into the problem is made from the point of view of consumer
behaviour. First, it is the willingness of consumers to provide accommodation servic-
es on the basis of measuring the occupancy of individual destinations. Second, it is
a comparison based on an average price paid (measured by the Average Daily Rate;
ADR). Third, it is a comparison based on the measured price elasticity of demand. In-
dividual outputs are presented in the following text.

In this part of the text, we will focus on comparing the above three markets based
on occupancy first. Occupancy of individual destinations as its average monthly val-
ue is shown in Table 2. Then, in Table 3, you can see basic descriptive statistics of in-
dividual markets.

Table 2. Occupancy (%)

Month 1 2 3 4 5 [ 7 8 9 10 11 12
Vienna 52 57 69 81 82 86 80 85 87 86 82 85
Bratislava 54 56 60 72 73 73 62 68 76 73 65 62
Prague 53 59 75 82 85 85 86 90 88 87 76 80

Source: own processing.

Table 3. Basic statistics indicators of occupancy

Mean Minimum Maximum Std. Dev.
Vienna 77.59 51.70 86.60 11.87
Bratislava 66.15 53.90 75.60 7.35
Prague 78.68 53.00 89.60 11.62

Source: own processing.

The above data show that Bratislava has shown the lowest value in the long term,
but we can find the overall minimum value in Vienna. The situation is similar in terms
of maximum occupancy rates in individual markets. This also corresponds to the high-
est value of the standard deviation of Vienna, while the minimum values can be found
in the Bratislava market. For ease of reference, occupancy data in individual markets
are also shown in the form of Box Plot (Figure 1).
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Figure 1. Box Plot of Occupancy
Source: own processing.

The question remains whether these differences in individual markets are statisti-
cally significant. Hypothesis testing will be performed to answer this question. After
performing the normality test, the two-value-match hypothesis test can be used us-
ing a paired t-test based on two independent selections. These paired tests are always
performed in triplicate to test the relationship between all three markets. The follow-
ing hypotheses (where index V denotes Vienna, index B denotes Bratislava, and in-
dex P denotes Prague, p denotes median occupancy) will be tested at the 5% signifi-
cance level:

Hp:py —pp=0

Hypy —pg>0

Ho: gy —pp =0

Hypy - pp#0

Ho: pp - =0

Hypp - g >0

Below, the outputs of testing individual null and alternative hypotheses will be as-
sessed. First, we focus on the first pair, i.e. comparing the Vienna and Bratislava mar-
kets. The established hypotheses are designed to test the claim that the occupancy
rate in the Vienna market is higher than in the Bratislava market. Based on the per-
formed test, it is then determined that based on p-value = 0.009567, which is lower
than 0.05, we reject the null hypothesis in favour of the alternative hypothesis. It can,
therefore, be argued that there was a statistically significant difference in occupancy
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rates in the Vienna and Bratislava markets, with the occupancy rate being considered
higher in Vienna.

Another comparison took place on the Vienna and Prague markets. At first glance,
this market shows very similar results, so the outcome of hypothesis testing will more
accurately determine whether these small differences can be considered significant.
Alternatively, the hypothesis assumes that there are statistically significant differenc-
es (a two-way test). Based on the calculations made and the p-value = 0.8220, it is nec-
essary not to reject the null hypothesis at the 5% level of significance, and it cannot
be argued that the occupancy rates in Vienna and Prague are different.

The third comparison will focus on the markets in Prague and Bratislava. Within
the hypothesis, we focus on whether the lower occupancy rate in Bratislava is statisti-
cally significant compared to the occupancy rate in Prague. Based on the calculations
made when p-value = 0.00457, at the 5% level of significance, we reject the null hypoth-
esis, and it can, therefore, be argued that when comparing the market in Prague and
Bratislava, the lower occupancy on the Bratislava market is statistically understood
as significant. Similar testing is also performed using calculated ADR values and the
price elasticity of demand. The outputs are presented below.

This part of the paper focuses on comparisons based on ADR, which we could com-
pare to the average price for accommodation services expressed as its daily value. All
numbers are in euros. The following Table 4 and Table 5 represent the aggregated cal-
culated data for each market on a monthly basis.

Table 4. Average Daily Rate (EUR)

Month 1 2 3 4 5 6 7 8 9 10 11 12
Vienna 88 92 88 97 | 104 | 106 | 90 91 | 117
Bratislava 65 64 65 67 72 70 | 63 62 72 72 67 69
Prague 73 67 74 95 | 105 | 101 | 92 86 | 104 99 77 93

Source: own processing.

Table 5. Basic statistics indicators of Average Daily Rate

Mean Minimum Maximum Std. Dev.
Vienna 101.05 87.50 124.80 12.58
Bratislava 67.34 61.99 71.93 3.56
Prague 88.89 66.91 105.05 13.17

Source: own processing.

If we focus on ADR, it is obvious that the highest levels are achieved in the market
in Vienna, then in Prague, and the lowest values can be seen in Bratislava. Interesting-
ly, the market in Bratislava shows a much lower standard deviation than the other two
markets, and this refers to the fact that prices in this market are much less dynamic
than in the other two markets. For a more straightforward interpretation of the out-
puts described above, these are also shown in the Box Plot in Figure 2.
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Figure 2. Box Plot of ADR
Source: own processing.

The differences described above are then similarly tested as in the case of occupancy
to show the differences between the markets. Again, three pairs of markets are tested
in such a way as to obtain comprehensive outputs. Tests (after checking the normality
of distributions of a given quantity) run at a 5% significance level and test the follow-
ing hypotheses (where index V represents data for Vienna, index B data for Bratislava
and index P data for Prague; m represents the mean of ADR):

Hymy-my=0

Hyn,-m;>0

Hymny -m,=0

Hymn,-m#0

Hymp-my=0

Hym-m; >0

Now we will focus on evaluating individual hypotheses. The first pair tested was
Vienna and Bratislava. With a p-value = 0.0001, we clearly reject the null hypothesis,
and we can confirm that at the 5% significance level, the claim that the ADR in Vien-
na is higher than the ADR in Bratislava is correct (even with a much higher probabil-
ity than 95%). The second pair compared was Vienna and Prague. Here, the Box Plot
shows that these are similar markets, with Prague reaching basically a lower value.
Nevertheless, the hypothesis was established as a two-way test. Based on the calcula-
tions performed and a p-value = 0.0305, the null hypothesis in favour of the alternative
hypothesis can also be rejected. However, it is obvious that this testing is not as clear
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as in the case of the market comparison in Vienna and Bratislava above. The third pair
compared was the situation in Prague and Bratislava. Like the comparison of Vienna
and Bratislava, there are significant differences in prices, as evidenced by the statisti-
cal test. On the basis of the p-value = 0.0001, we reject the null hypothesis in favour
of the alternative hypothesis.

The last criterion under consideration in the three markets is the coefficient of price
elasticity of demand. This coeflicient was determined based on the log-log regression
functions - a total of 36 were created. The results of these calculated elasticities are
presented in Table 6 and Table 7 below.

Table 6. Coefficients of price elasticity of demand

Month 1 2 3 4 5 6 7 8 9 10 11 12
Vienna 04|-05|-03|-05|-03|-02|-01|-03|-03|-03]|-11]|-01
Bratislava -1.21-09|-15|-01|-03|-14| -15|-05|-04|-01]|-10| 0.2
Prague 03|-03|-03|-01|-01|-05|-01|-02|-01|-01]-10| 0.3

Source: own processing.

Table 7. Basic statistics indicators of the coefficients of price elasticity of demand

Mean Minimum Maximum Std. Dev.
Vienna -0.29 -1.10 0.43 0.36
Bratislava -0.72 -1.51 0.21 0.60
Prague -0.18 -1.06 0.34 0.36

Source: own processing.

Based on the above figures, it is evident that in all three markets, the so-called Giff-
en’s paradox is identified, in which the value of price elasticity of demand is positive.
These non-standard situations are typically present in January and December, i.e.
at a period that is always outside traditional values in terms of accommodation ser-
vices due to the turn of the year. Interestingly, however, is the unequivocal increase
in negative elasticity in November in all three markets. This increase also corresponds
to the decline in average prices in this period. Based on analysis from other years,
it can be argued that this phenomenon occurs regularly in all three markets. To sim-
plify the interpretation of the value, the development is supplemented with a graphi-
cal representation, which is presented in Figure 3.

To complete the overview, we also show a Box Plot that presents the whole situation
on the three markets monitored in 2018 much better. The output is presented in Fig-
ure 4. The numbers in Table 7 also point to the fact that the standard deviation values
for the Bratislava market are almost double. This also corresponds to Figure 3.
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Figure 4. Box Plot of price elasticities
Source: own processing.

As well as with Occupancy and ADR, tests will be carried out to determine if there
are statistically significant differences between the markets under review. Based on sev-
eral studies (Goolsbee and Petrin 2004; Morlotti et al. 2017), it can be assumed that
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elasticity also has a normal distribution, and therefore paired t-tests will be performed
similarly to the previous cases. New hypotheses will be determined to be tested again
(where index V denotes data for Vienna, index B data for Bratislava and index P data
for Prague; p denotes the mean value of elasticity).

Ho:py-pp=0

Hypy-ps#0

Hy:py—pp=0

Hypy-ppz0

Ho:pp—pp=0

Hypp-ps#0

First, the Vienna and Bratislava markets are compared again. Based on the cal-
culated p-value = 0.0455, we reject the null hypothesis, and at the 5% significance
level, the differences in elasticity were shown to be significant. However, the p-value
does not reach unambiguously low values, and we would not reject the null hypothe-
sis at a lower level of significance. When comparing the Vienna and Prague markets,
based on the price elasticity of demand, we get a p-value = 0.4456, and on this basis,
we do not reject the null hypothesis. It can be argued that the values of price elastic-
ity in the markets in Prague and Vienna are similar. The conclusion, which is based
on the comparison of the Prague and Bratislava markets, is similar to the difference
between the Vienna and Bratislava markets. The result of the p-value = 0.0136 leads
to the rejection of the null hypothesis and to the claim that the price elasticities of the
two markets are different.

Conclusion

It can be argued that the comparison of occupancy of individual markets holds true
that the Vienna and Bratislava markets show demonstrable differences, as well as the
market pair Prague and Bratislava. On the other hand, a comparison of the Vienna
and Prague markets shows that the occupancy differences have not been established
and it can, therefore, be argued that these markets function similarly in terms of oc-
cupancy.

The second criterion tested was ADR, which is basically an average price. Based
on the tests carried out, it has been shown that the price differs between all pairs, and
thus it can be argued that the price is different across the markets examined. How-
ever, this conclusion does not indicate that these markets operate differently. Rather,
it points to different price levels in economies in general. A more detailed description
of the price differences is described later in this chapter.

The third test criterion was the calculated value of price elasticity of de-
mand - it shows here that the same fact applies as in case of occupancy. Between the
Vienna and Bratislava markets, as well as between Prague and Bratislava, there were
statistically significant differences in the mean elasticity values. By contrast, in the
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pair of Vienna and Prague, the null hypothesis of the same functioning of the market
was not rejected, and it can, therefore, be argued that in terms of price elasticity, these
markets (or consumers) are very similar in behaviour.

On the basis of the analysis carried out, other conclusions that follow from the re-
search are observable. For example, it is clear that Bratislava works with a much low-
er price range than other markets. If the range is larger in other markets, it means
that businesses are more proactive in the price there, probably to increase their sales.
Thanks to such a dynamic approach to price changes, the value of the coefficient
of price elasticity is also relatively stable or rather more stable than on the Bratisla-
va market. It can be argued that accommodation capacities in the Prague and Vien-
na markets respond more dynamically to consumer behaviour and thus do not result
in such marked differences in changes in price elasticity of demand. Bratislava, as the
only market surveyed, has also not reached occupancy levels as high as other markets
in the long term. Again, this can only be a consequence of the aforementioned.

The research also points to the occurrence of a certain “November phenomenon”,
which describes the fact that the price elasticity of demand will change significant-
ly in November, as will the average price and occupancy. This phenomenon has also
been observed in previous years.

It is also necessary to mention what the three markets have in common. According
to research, it can be argued that all three markets are associated with price inelastic
demand for accommodation services. Although in some cases the coeflicients fall into
positive values or higher negative values, this is true from the point of view of mean
values. In all three markets, we also observe Giffen’s paradox of consumer behaviour,
which is always reflected at the turn of the year.

All the above conclusions are presented on market data in the accommodation sec-
tor in three different destinations. These outputs can serve as an additional basis for
examining such a wide-ranging problem as consumer behaviour in the markets, and
they can also serve as a basis for companies to make use of price elasticity coefficients
to optimise prices, which can lead to an increase in expected sales.
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Zachowania konsumentéw na rynku ustug
noclegowych - poréwnanie Wiednia, Bratystawy
i Pragi w 2018 roku

Celem artykutu jest poréwnanie trzech rynkéw ustug noclegowych przy uzyciu da-
nych empirycznych pochodzacych z ponad 250 obiektéw noclegowych usytuowanych
w trzech miejscowosciach (Wieden, Bratystawa, Praga). Na podstawie danych dzien-
nych dokonano ich poréwnania dla okreséw miesiecznych w 2018 roku. Poréwnania
dokonano na podstawie trzech podstawowych kryteriéw - obtozenia, $redniej stawki
dziennej oraz wskaznika cenowej elastycznosci popytu. Elastyczno$¢ cen zmierzono
za pomoca analizy regresji log-log. Kluczowe wnioski z poréwnania s nastepujace:
(1) Rynki wiedenski i praski s3 podobne pod wzgledem obtozenia i wspotczynnika
elastycznoéci cenowej. Z kolei rynek w Bratystawie wykazywat istotne statystycznie
réznice w poréwnaniu z pozostatymi dwoma rynkami pod wzgledem wszystkich bada-
nych kryteridéw. (2) Rynek w Bratystawie dziatat w znacznie nizszym przedziale ceno-
wym w poréwnaniu z innymi analizowanymi rynkami. W dtuzszej perspektywie rynek
ten charakteryzowat sie takze mniejszym obtozeniem. (3) Rynki w Wiedniu i Pradze
reagowaty bardziej dynamicznie zmiang cen na zmiany w zachowaniu konsumen-
tow. (4) Zidentyfikowano tak zwany ,efekt listopada”, w ktérym wszystkie wskazniki
na wszystkich rynkach zachowywaty sie nietypowo. (5) Cecha wspdlng wszystkich
rynkow jest to, ze w dtugim okresie wykazywaty one nieelastyczny cenowo popyt,
a na przetomie roku wszystkie te kraje zmagaty sie z paradoksem Giffena.

Stowa kluczowe: ustugi noclegowe, zachowania konsumentéw, elastycznos¢
cenowa, Wieden, Bratystawa, Praga





