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Abstract: 

Consumer segmentation based on expenditure are usually done by using observed 

characteristics, such as age and income. This thesis highlights the problem with negative 

externalities which Venice suffers from, due to mass tourism. This thesis aims to assess 

whether unobservable heterogeneity can be used to detect latent classes within tourism 

expenditure. Segmenting the tourism market using this approach is valuable for policy making. 

Segmenting is also useful for the actors in the market to identify and attract high spenders. In 

that way, a destination may uphold a sustainable level of tourism instead of increasing tourist 

numbers. The method used for this approach is finite mixture modelling (FMM), which is not 

much used within consumer markets and therefore this thesis also contributes to tourism 

expenditure methodology. This thesis adds to the literature by increasing the knowledge about 

the importance of unobserved factors when segmenting visitors.  

The results show that four latent classes are found in tourism expenditure. Some of the 

variables, which are significant in determining tourism expenditure, are shown to affect 

expenditure differently in different classes while some are shown not to be significant. The 

conclusions are that segmenting tourism expenditure, using unobserved heterogeneity, is 

significant and that variables, which are barely significant in determining the expenditure of 

the population, can be strongly significant in determining the expenditure for a certain class.  
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1. Introduction 

Tourism may be an important element for the economic growth of a country, as well as 

employment opportunities (Srihadi et al. 2016). Local, regional and even national economy 

may depend on profitability in the tourism sector. Fundamental microeconomic theory states 

there are different ways to increase profit. Depending on the elasticity and the type of good, 

one approach may be to lower the price and thereby attract more consumers. However, that 

approach may not be the best, seen from other perspectives. Venice is a popular tourist 

destination in north-eastern Italy which suffers from negative externalities from mass tourism. 

The city now takes actions to ensure public safety and prevent littering (Coffey 2018; 

Dickinson 2018). For example, some streets are closed for tourists during popular holidays and 

new fast-food restaurants are now forbidden from establishing in the city. This is an example 

of how more is not always better and arises other questions on how to increase or uphold profit, 

without increasing negative externalities (Alegre et al. 2011).  

For the organizations to adjust their market offer and thereby generate greater profit, they 

need to know their target market. By segmenting the market based on level of expenditure they 

can target high spending tourists and their needs in a way which will generate higher revenues 

(Laesser & Crouch 2006; Dolnicar 2008; Wang and Davidson 2010b; Saayman et al. 2012). 

Consumers can be seen as a large heterogeneous group, consisting of several homogenous 

groups (Dolnicar 2008). Segmentation of the market is therefore one way of specifying a target 

group, such as high spenders.   

The usual approach in segmenting a market is to use observed characteristics of the 

consumers, i.e. based on observed heterogeneity, such as socioeconomic factors. Income is one 

example of a socioeconomic factor.  The segmentation which is examined in previous studies 

have usually used clustering methods where the individuals are divided into specific and 

definite groups. Many of the previous studies use certain threshold values of expenditure to 

categorize tourists into groups such as low spenders or high spenders. However, this way seems 

somewhat arbitrary. This thesis instead examines and discusses how segmentation can be done 

based on not only observed but also unobserved heterogeneity through finite mixture modelling 

(FMM). The method identifies latent classes and assigns individuals into these classes 

probabilistically and is further described in Section 4. 
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Segmentation using unobservable heterogeneity has also been done before. However, the 

number of studies using the approach are few and as far as the author of this thesis knows, it 

has not been done on tourism expenditure before. According to Floh et al. (2014, p. 975), “the 

issue of unobserved customer heterogeneity […] is still an under-researched area”, which 

makes this study relevant also from a methodological point of view.  

This thesis’ purpose is to assess whether this approach, using not only the traditional and 

well-tried observed heterogeneity but also the somewhat untested unobserved, can be applied 

to segment the tourism market based on expenditure and the case study is Venice. The thesis 

examines whether unobservable heterogeneity is significant in segmenting the population, 

while controlling for observable heterogeneity. Segmenting the tourism market using this 

approach is valuable for policy making, especially for destinations such as Venice which 

suffers from mass tourism. This thesis adds to the literature by increasing the knowledge about the 

importance of unobserved factors when segmenting visitors. Segmenting is also useful for the actors 

in the market, to identify and attract high spenders. By segmenting and approaching high 

spending tourists, the destination is able to uphold a sustainable number of tourists. From a 

local, regional or national perspective, a growing profit in the tourism sector may also lead to 

an economic growth in society.  

The segmentation discussed here applies to the tourism market and may not be 

generalizable to other consumer markets. Any generalization on other tourism destinations 

should also be done carefully, since there are differences between the characteristics of each 

destination.  

The data material used is cross sectional data from international over-night staying 

tourists in Venice during 2012 and is collected by the Bank of Italy. The data set includes 

information about many variables but not about income. However, as Saayman et al. (2012) 

state, the typical high-spending tourist is among other attributes highly paid or works in a sector 

with generally higher wages. Income can also be a subject which respondents feel unwilling to 

answer (Wang & Davidson 2010a). This makes it possible to evaluate the effect of income, 

seen as occupation. 

This thesis continues as follows. In Section 2, the analyses of observed characteristics as 

determinants for tourism expenditure in previous research, for example socio demographic and 

trip related variables, are presented. That section presents what variables which are significant 
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in other studies. Examples are the size of the travel group and the length of stay. According to 

the economic theory presented in Section 3, the level of expenditure is related to utility 

maximizing and willingness to pay. As mentioned, in the fourth section the method, finite 

mixture modeling (FMM), is explained. The data is further explained in Section 5. How the 

data is transformed, and a review of the variables used for controlling is presented in Section 

6. The following section contains the results. The approach and the results are then discussed 

in Section 8 and after that, the conclusions and suggestions for further research are presented.  
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2. Previous Research  

Research on tourism expenditure and the segmentation of the same are summarized below, as 

well as the research using unobservable heterogeneity. The research about tourist expenditure 

is regarding tourists from different countries and destinations in different countries, and 

different types of destinations.  

2.1 Tourism expenditure segmentation 

Segmentation of customer groups has been done before and is a key factor in marketing. 

Claycamp and Massy (1968) identify problem with segmenting the market and point out the 

difference between theoretical segmentation and practical. They mention there are problems 

with segmenting the market in mutually exclusive segments and measuring response 

elasticities on a segment, by segment basis. The authors also mention the problem with 

reaching out to specific segments because the marketers do not have the socioeconomic or 

demographic information about those who receive their marketing campaigns. They call that 

problem information constraints. The fourth problem with segmentation Claycamp and Massy 

(1968) identify is what they call institutional constraints, which makes it hard to use the existing 

resources for connecting with the target segment. What the authors mean is that the previous 

research and the economic theories do not take those aspects into consideration. This article 

was written in 1968 and the access to information about consumers and the possibility of 

reaching out to specific segments are different today. 

The usual approach for segmenting is to categorize the consumers or the market out of 

observable characteristics. Wang and Davidson (2010b) conduct market segmentation on 

Chinese tourism expenditure in Australia. They find tourism expenditure to be related to the 

demographic variables income, age and residence region. The travel specific variables which 

affected expenditure are group size and length of stay. Additionally, visits to other destinations 

significantly affect the total tourism expenditure positively. The length of stay is categorized 

into 6 nights or below, 7-8 nights or 9 nights and above. Staying 6 nights and under has a 

negative effect on total expenditure whilst staying 7-8 nights has a positive effect on 

expenditure, compared with the reference staying over 9 nights. The authors discuss the 

differences in expenditure related to length of stay as a result of packaged travels and 

standardized travel length. The number of people in the group are 1, 2, 3 or 4 and above and it 

is shown that larger groups have a negative effect on expenditure. The group between ages 30-
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49 spend more than those under 30, which is a result the authors find reasonable since that 

group usually has come further in their career, have more savings and higher salary. The 

spending of the group over 50 is not significant in their research. The study also examines the 

different components in the total expenditure, the disaggregated expenditure, and also finds 

significant variables for that. The authors conduct a regression using ordinary least square 

estimation (OLS).  

Alegre et al. (2011) analyze the tourism expenditure from the segments of four different 

levels of expenditure. They use tourist-characteristics, trip related variables and tourist 

motivations. In their study, they include all expenditure related to the trip, whether they are 

spent at the location or before the trip. The method they use is an ordered logit model for the 

segments. They segment the population by using the quartiles of expenditure distribution and 

identify four different segments in the expenditure. The authors do not discuss why they think 

this is the correct distribution of the group. There is a risk of this affecting the significance of 

their results. However, their result shows that the tourist motivation also has an impact on the 

expenditure and segmentation, as well as the tourist-characteristics and trip related variables. 

They find that the independent trip related variables which are significant in explaining the 

tourism expenditure are group size and length of stay which both affect negatively. Gender, 

age, education and previous visits are not statistically significant. Self-employed spend more 

than workers and unemployed spend less. Income is related to expenditure as expected from 

economic theory; lower income relates to lower expenditure.  

In their research, Alegre et al. (2011) include two nationalities; Germans and Britons. 

The Germans have a higher probability of being in the lower expenditure group than the 

Britons. Their result can be expressed in words:  

“These results show that self-employed British tourists with a high income on a short visit who 

book just transport and accommodation, travel in small groups without children and are motivated 

by factors other than those included in a basic holiday (such as a good social life, nature, culture 

and additional tourism facilities) tend to belong to segments with the highest expenditure at the 

destination. On the other hand, German tourists on a long visit who are not self-employed, have a 

low income, book an all-inclusive package holiday, travel in large groups with children and are 

motivated by basic sun-and-sand components tend to belong to segments with the lowest 

expenditure at the destination.” (Alegre et al. 2011, p. 827) 
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Alegre et al. (2011) also find significant results on motivational dimensions and the 

conclusion given by them can be interpreted as to attract tourists who will spend more during 

their holiday, the destination should focus more on cultural environment, social life and 

facilities. This result is from a destination of sun and sand, and should be applied to other types 

of destinations with carefulness.  

Saayman et al. (2012) segment visitors to a wine festival in South Africa, based on their 

expenditure. They find that socio-demographic and behavioral aspects are affecting the 

probability of belonging to a group of high-spenders or low-spenders. The research is done on 

visitors of a wine festival, which makes the results and assumptions in some sense specific for 

that sector. The authors mention that the psychographic profile is especially relevant for the 

wine tourists, due to the attitudes towards and consumption pattern of wine. They summarize 

the previous research to the subject in the following list. The typical tourist who is high-

spending has these attributes: 

- Higher education; 

- Higher income (or works in a sector with a relatively higher wage); 

- Older; 

- Stays longer at the destination; 

- Different research find that the typical tourist travels in smaller or larger groups; 

- Travels for the purpose of enjoying the destination; 

- Travels longer distances (Saayman et al. 2012). 

Apart from the above examples, the choice of residence for the tourist is also an important 

factor (Saayman et al. 2012). 

The study by Saayman et al. (2012) is based on 400 respondents from a questionnaire, 

distributed during a festival in 2010. The questionnaire is used on the five most frequently 

visited wine farms, out of a total of 48 wine farms. The sample, as well as the assumed total 

population of the festival consists mainly of women, aged 35 or less, travel in groups of two, 

have a professional qualification and live in Cape Town area. In this study, the authors also ask 

the respondents about motivation factors. Their result shows that 86% of the respondents are 

low-spenders. They find that on average, the high-spenders are older, travel in smaller groups 

and spend more time at the festival than the lower spending participants. About the motivation 

factors, the authors state that the high-spenders set a higher value to relaxation and the 



 

7 

 

uniqueness of the festival and the low-spenders set a greater value to spending time with friends 

and the learning experience. They find that females spend more than men, language matters 

(South Africa has eleven national languages and the survey mostly found domestic tourists), 

older visitors spend more than younger and that people with higher income are more likely to 

belong to the segment of high-spenders. They also find that tourists in smaller groups tend to 

spend more. 

Tourist motivations also affect the amount of personal expenditure (Brida, Disegna & 

Osti 2013). Alegre and Cladera (2010) say that tourist motivation helps describe tourist 

expenditure. They also find that first-time visitors are likely to spend more than repeating 

visitors. The data material used in this thesis contains, as mentioned, information from foreign 

respondents who state they visit Venice from the purpose of holiday and leisure. They have 

already made their choice of destination.  

Travel motivation and tourist satisfaction have a relationship which also depends on the 

origin country of the traveler (Kim et al. 2015). That is because tourists coming from richer 

countries tend to spend more and feel greater satisfaction. They mention Australia, the USA 

and the UK. Therefore, the relationship between tourist motivation and satisfaction may be 

affected by tourist expenditure.  

A tourist who is left with a positive destination image has a higher probability to want to 

return to the same destination. Motivation is positively correlated with satisfaction. However, 

they occur at different times (Kim et al. 2015). Motivation occurs before the trip and 

satisfaction during or after.  

Kim et al. (2015) find that the three relationships (destination image-satisfaction, tourist 

motivation-satisfaction and perceived quality-satisfaction) are significantly different between 

the low- and high-tourism expenditure groups. They also find that the five control variables 

(demographics) do not bias the results. They comment on the result from Alegre et al. (2011) 

and mean that their result extends the result from Alegre et al. High tourist expenditure-groups 

have a greater impact on the relationship between tourist motivation and satisfaction.  

Vukonic (1986) examines how the tourists in former Yugoslavia spend their money, 

related to their planned spending. Vukonic finds that 32% of the tourist spend less than they 

have planned and explains thereby that the destination does not offer what the tourists are 

demanding for their trip. 24% spend more than they have planned. Tourists from Great Britain 
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and France spend more than planned, while tourists from Italy on average spend less than 

planned. Since the paper is from 1986 the conclusions may not still be valid, but the discussions 

are. Vukonic also finds that income affects expenditure, where tourists with high and medium 

income spend more than tourists with low income.   

Mok and Iverson (2000) conclude that age, party size, length of stay and trip purpose 

distinguish heavy spenders from other segments. They examine the expenditure of Taiwanese 

tourists visiting Guam and state that Taiwanese tourists are known for their high expenditure. 

They have 319 respondents and the respondents are divided into three segments, based on their 

expenditure level. The authors are not discussing the segmenting, their division is done by 

dividing the expenditure distribution in thirds and assigning the tourists to light, medium or 

heavy spenders out of this. Their findings are that no differences are significant between the 

segments regarding income, marital status, gender, occupation or re-visitation. In the segment 

for heavy spenders, 95% of the tourists are under 50 years old and thereby significantly younger 

than the other segments. The heavy spenders also stay longer and travel in smaller groups than 

the other segments. Trip purpose and travel mode are also significant for the different segments. 

There is a higher percentage of couples spending their honey moon at the destination in the 

heavy spending group than in the others. People traveling using a package trip are more 

represented in the medium and light spending group than in the high spending.    

Laesser and Crouch (2006) undertake a research about segmentation on foreign tourists 

in Australia. They find that tourists from mature markets (mostly Europe) spend 20-30% less 

on the trip on average, compared to others. The trip goals influence the expenditure. Goals 

which affect the level of expenditure are to spend time at the beach or events. Tourists who 

stay at hotels spend on average 20% more during their stay. Tourists who stay with friends or 

relatives spend about 10% less than average. Agarwal and Yochum (1999), also find that the 

type of accommodation is relevant, where those who stay at hotels or motels spend more than 

those who stay with family and friends.  

2.2 Unobserved heterogeneity in tourism expenditure 

Floh et al. (2014) find that there exist unobserved customer segments. They compare a single-

class solution with the results from finite mixture model, when evaluating the loyalty of 

consumers in relation to the value they experience. They conclude that the segmentation is 

based on how the consumer experiences the services and the company on when evaluating 
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loyalty but that the value cannot be explained by observable characteristics. They also state 

that an assumption of a homogenous market will not be accurate when considering the value 

and loyalty. Floh et al. (2014) mention that the relationship between provider and consumer is 

important for the profitability in the telecom and financial sectors, which they examine. In the 

field of tourism, that is a service sector, the relationship is important as well. However, there 

are a lot of providers who the consumer meets, as a tourist. Another difference between the 

types of relationships is that in the study of Floh et al. (2014), the consumers enter a formal 

relationship before they consume the service of a telecom company. In a tourism situation, the 

relationship and consumption are met simultaneously or very close in time.  

2.3 Summary 

Except for demographic factors, many studies find that tourism motivation is important for 

tourism expenditure. The previous research which has been done in the field of tourism is 

mostly using observable characteristics and base the segmentation on those (Alegre et al. 2011). 

They are usually including socio-economic and demographic characteristics of the tourists, 

which are combined with specific information about the trip. Alegre et al. (2011) mention that 

the tourist expenditure and education, income and profession are closely related. Household 

composition, age and education are stated to be the main socio-demographic variables affecting 

tourism expenditure. They find that the type of accommodation and whether there are children 

present are significant factors for determining the segmentations. Alegre et al. (2011) refers to 

some studies which find the socio-demographic variables significant, age and gender as well. 

Other studies find that variables as travel size and length of stay have had a significant impact 

on expenditure. Some studies also examine the effect of how the tourist value different 

attributes during their stay.  

Income affects the probability of belonging to a high- or low-expenditure group (Alegre 

et al. 2011; Wang & Davidson 2010b). Mok and Iverson (2000) do not find significance in 

income. The nationality and profession are factors which affect the probability of belonging to 

a high- or low-expenditure group (Alegre et al. 2011; Vukonic 1986). In relation to salaried 

employee, students and unemployed spend less and other categories spend more. Country of 

origin is significant for expenditure, according to Laesser and Crouch (2006). They present 19 

different countries with different effects and significance. Saayman et al. (2012) find that age, 

gender and language affects tourism spending. Female spend more than men and older visitors 

spend more than younger. Also Wang and Davidson (2010b) find age and home region 
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significant, where the group of ages 30-49 spend more than the others. Mok and Iverson (2000) 

do not find significance for gender or occupation, but they find that for heavy spending most 

tourists are under the age of 50.  

Longer stay and larger group size are on the margin affecting the probability of belonging 

to a high-expenditure group negatively (Alegre et al. 2011). Group size and length of stay is 

significantly affecting tourism expenditure other studies as well. Saayman et al. (2012), Mok 

and Iverson (2000) and Wang and Davidson (2010b) all find smaller groups and length of stay 

have positive effects on spending. Laesser and Crouch (2006) find that tourists staying at hotel 

on average spend more than those staying with friends or relatives. If the trip is booked as a 

package or not have a significant effect on the tourism spending, where Mok and Iverson (2000) 

find that people traveling using a package trip are more represented in the medium and light 

spending group. Wang and Davidson (2010b) also find that if the tourist is visiting other 

destinations during the trip this affects total expenditure. Mok and Iverson (2000) and Wang 

and Davidson (2010b) find no significance in re-visiting the destination. Alegre and Cladera 

(2010) find that first time visitors on average spend more than revisiting tourists. Wang and 

Davidson (2010b) find a significant positive effect on the expenditure if the tourist has other 

destinations on the trip as well.  

Alegre et al. (2011) find that motivational dimensions which on the margin affect the 

probability of belonging to a high-expenditure group are cultural environment, fun and social 

life and the presence of tourist facilities. Saayman et al. (2012) find that what values the visitors 

set to relaxation, uniqueness, spending time with friends and learning experiences are 

significant for the tourism spending. Also Laesser and Crouch (2006) find that the trip goals 

affect expenditure, where Mok and Iverson (2000) find that couples spending their honey moon 

at the destination are over-represented in the high-expenditure group. 

Other factors than those which can be observed or explained by the tourist affect the 

expenditure decisions and which has not been examined. There is therefore a gap for 

unobservable heterogeneity. Some research about unobservable heterogeneity has been done 

in other fields concerning consumer behavior, where Floh et al. (2014) provide a framework 

for this analysis.  
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3. Economic Theory 

In a microeconomic perspective, consumers are rational and strive to maximize utility within 

their constraints. Constraints can be monetary or time-related. The assumption is that each 

individual will use their income and time in a rational way, to increase their utility. However, 

what increases the utility for individuals varies and is hard to measure and identify. The data 

set in this thesis includes how the respondents judge different aspects which they might have 

come across during their stay in Venice. 

Demand for tourism can be estimated in various ways. Two examples are measuring the 

number of tourists visiting the destination or the willingness to pay for the destination. Wang 

and Davidson (2010a) state that the most previous studies have focused on measuring the 

number of visitors. They also state that measuring the number of tourists instead of their 

expenditure level will not help analyzing the economic development of the specific region. In 

traditional economic theory, demand is a result of individual subjective determinants, such as 

personal taste (Alegre et al. 2011). Downward and Lumsdon (2000) derive an individual 

expenditure function as equation 1. They use the economic theory of consumer demand, where 

demand is a function of the relative prices, income and taste in any point of time. They mean 

that at a given point in time, the relative prices do not change and the price effects are not 

measurable. The assumptions are that the income and expenditure co-vary. Influential factors 

are used to analyse the effects of the determinants of demand. In the equation, B denotes the 

parameters of the model, M the income and T the personal taste. E is expenditure, U is a 

disturbance term and t denotes the time.  

 �� =  �� + ��	� +  �
�� +  �� (1) 

However, Downward and Lumsdon (2000) emphasize that tourism is regularly not an 

individual activity and therefore they add information about the whole group. They state that 

the composition of the group, length of stay and scenery of the destination and more are 

relevant variables in the expenditure function and therefore present an equation including the 

total expenditure of the group, the total income and the tastes measured as importance of 

attraction. They also add the length of stay, the composition such as number of males, females 

and children and their age. All variables interacting with the parameters of the model as shown 

in equation 1.  
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By segmenting the market, producers will find different demand curves. If they choose 

to focus on the high-expenditure class, the demand curve will be flatter. The demand is also 

more inelastic. On a market such as that, a producer can obtain a higher price and still increase 

the revenue. The producer in this case is all the actors on the tourism destination. The 

alternative is to keep the same market, but to lower the price. Alegre et al. (2011) mention that 

traditional destinations historically have had a strategy of attracting tourists by lowering the 

prices. This is also a strategy which is well-used in other competitive markets. However, Alegre 

et al. (2011) point out that a price decrease probably will attract more consumers, tourists, but 

not necessarily increase the profits. If tourism is a normal good, a price decrease implies that 

more consumers are willing to pay for the product. The new tourists who are attracted to the 

market are those who are willing to pay the least and they are also those who value the product 

the lowest and will have the lowest utility from it. Alegre et al. also point out that in the mature 

tourism destinations, the number of arrivals should not be increased if they want to uphold a 

sustainable level of tourism. Higher amount of tourists may lead to increased negative 

externalities.  

This thesis assumes that tourism is a normal good. The tourism good is not one good, but 

a bundle of products and services consumed at the destination. Economic theory implies that 

when income increases, or prices decrease, consumers want to consume more of the normal 

good. Prices are not included in the data material of this thesis. In some sense, consumers face 

the same price. That is because the tourism good is a combination of all products and services 

at the destination.  

Group pricing can be done when producers can identify different groups, or segments, in 

the market. Group pricing is the third degree of price discrimination. Segmentation is usually 

done by separating the groups by identifiable characteristics (Dwyer et al. 2010). The segments 

have different price elasticities.  

3.1 Expectations on the results 

From economic theory, it is assumed that higher income leads to higher spending, in order to 

increase the utility. Income is not directly observed in the data material of this thesis, so 

occupation and partly age are used as proxies. From the previous research the expectations 

presented in Table 1 are assumed to affect the possibility of belonging to a high spending group: 
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Table 1. Expected significant effects on the probability of belonging to a high expenditure 

group, based on previous research 

Variable  Significant effect 

Nationality  Different for different countries 

Profession  Different for different occupations 

Age  -/+/ns, maximizes at 30-49 

Gender (Male)  -/ns 

Length of stay  -/+ 

Group size  - 

Staying at hotel  + 

Staying with relatives  - 

Packaged trip  - 

Visiting other destinations  + 

Re-visiting  -/ns 
ns = no significance found 

As the table shows, different results are found in the previous research. However, the 

significant variables in the previous studies are used in this thesis as well.  

3.2 Critical approach/Source criticism 

The sources used in this thesis are peer-previewed and published in scientific journals.  

Saayman et al. (2012) conduct a sampling out of the visitors of the wine festival. They 

describe the characteristics of the sampled group, and there is a possibility that it is 

homogenous. They say that the sampling is representable for the visitors, but some conclusions 

which are drawn, may be biased. For example, they say that women spend more and the sample 

is mainly women.  

Kim et al. (2015) present their data selection as “convenience sampling”. All respondents 

are selected at the same hotel. They only approach British tourists, with the explanation that 

the UK one of the largest tourist markets for Crete, where the survey takes place. The result 

may be biased because of the fact they only ask tourists at one specific hotel, and only tourists 

from one specific country. There is no further explanation about the hotel and there is a risk 

that it attracts one certain type of guests, which is not analyzed in the research report. They also 

state that £1000 is the limit for high- versus low-spenders, without explaining why or if that 

distinction may affect the result in any way. They mention that their result cannot be 

generalized because only British tourists are included. They are also aware of the limitations 

their study may have due to the narrow sampling at only one hotel.  
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Wang and Davidson (2010a) summarize 27 different studies about tourism demand. That 

is more than what is reviewed in this thesis and the possibility is that their selection is biased 

and does not represent the studies done within the field.  

Wang and Davidson (2010b) discusses the Chinese tourism in Australia. They find 

differences in the expenditure between ages and other attributes. They also find differences in 

the expenditure, regarding what region the respondents come from in China. There might be a 

case of multicollinearity where the province of residence also may explain the income for 

example. They check for multicollinearity using the VIF-test and it does not show any risk of 

multicollinearity.  

Vukonic’s research is old and examines a country no longer existing, with visitors from 

countries no longer existing. Therefore, no consideration has been taken to his results. The 

contribution which his research gives is mainly for discussing the differences between people 

from different countries.  

What is found in the previous research is that they have not discussed the threshold values 

used in their analyses. For example, for further analyses, it is important to know how a different 

division could affect the results.   
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4. Method 

The market consists of a heterogeneous group of demanders. By segmenting, the group 

becomes less heterogeneous and instead more homogeneous, because individuals with other 

characteristics are excluded from the group. Another way of describing it is that the market 

consists of a number of groups with homogeneous individuals, and without segmentation they 

form one heterogeneous group. The more segmentation is done, the more the groups will differ 

between each other and be more alike within. As mentioned before, the usual method for 

segmentation is to divide the group out of the observable characteristics. This thesis aims to 

use the unobservable heterogeneity as well. To evaluate this, the method which is used in this 

thesis is finite mixture modelling (FMM), which will be described further down.  

K-means clustering is a method which is usually used when segmenting and identifying 

sub-populations within a population. The method finds clusters and identifies the cluster means 

within each class, where the sum of the squared errors of the standard deviations are as small 

as possible. The method minimizes the sums of squares deviation within a cluster and 

maximizes the differences between the clusters. K-means finds distinct, compact and 

homogeneous clusters. Estimating population parameters, with estimated standard errors, using 

FMM is one difference from using k-means clustering. Clusters can overlap in this model, 

which is not possible in k-means clustering. Individuals are not assigned to a group, but they 

obtain probabilities of belonging to a group. It is not hard clustering.  

4.1 Finite mixture model 

The finite mixture modelling (FMM) can be used when dividing populations into groups, where 

the variables defining the group is missing, for example if the characteristics are unobservable 

(StataCorp LLC 2018). The division of the classes and the estimated model parameters are 

estimated by maximum likelihood, which uses the assumption of normal distribution.  Data 

may come from unobserved sub-populations and can look like they belong to one larger, 

observed group (StataCorp LLC 2017). A finite mixture model can then be used to estimate 

the means and variances of the underlying, latent classes. An example of finite mixture model 

is shown in equation 3, where  represents the proportion of each class. N denotes normal 

distribution and µ denotes the mean of the distribution while σ2 denotes variance of each class. 

In this example, two classes are identified. 
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 ���� =  �����, ���� +  �����, ���� (3) 

StataCorp LLC (2017) describe that the finite mixture models are a combination of 

density functions and can be expressed as done in equation 4. In the equation, g is the number 

of components and i represents the classes. 

 

���� =  � �����|�����
�

���
 (4) 

The model estimates the probability of belonging to each group and classifies the 

individuals into the classes, or sub-populations (StataCorp LLC 2018). This is a statistical 

model and provides estimates of the means, variances and covariance within the sub-groups 

and their probability rates. From that, it is possible to obtain standard errors and inferences 

(StataCorp LLC 2017). The number of latent classes is unknown before the study and is a result 

of empirical analysis. By using Akaike's Information Criterion (AIC) and Bayesian Information 

Criterion (BIC) the models with different number of classes can be compared (StataCorp LLC 

2018). By comparing the models it is possible to choose the one which fits the observed data 

best.   

Segmenting the market can be done in multiple ways. After collecting data about the 

consumers, the data can be categorized, clustered and analyzed, under the assumption that all 

characteristics are known. The finite mixture model includes the unobservable heterogeneity 

as well.  

Alegre et al. (2011) use an ordered logit model to analyze the likelihood of belonging to 

different expenditure segments. They classify the daily expenditure per person into four groups, 

using the quartiles of the distributions. Saayman et al. (2012) mention that segmentation can 

be based on demography, geography, psychographic, socio-economy or behavior. For their 

study, they use k-means clustering for separating the tourists into groups based on their 

expenditure.  
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5. Data 

The data for this thesis is over-night visits to Italy mainly from 2012. The data is collected on 

behalf of the Bank of Italy and is based on interviews during the period January 2012 to January 

2013 (Disegna & Osti 2016). The interviews are carried out during one year, but it is new 

individuals interviewed every time. The data is therefore cross-sectional. Information in the 

data set includes demography, why, when and how long the trip is, information about 

transportation, accommodation and travel pattern, expenditure and attitude towards Italy in 

different areas. The data is thereafter sorted out to only contain foreigners visiting Venice who 

have answered the reason for their trip is leisure and holiday.  Table 2 shows some of the 

descriptive statistics of the data set. The expenditure is the total tourism expenditure. It includes 

both travel cost and expenditure at the location. The number of observations are 7,330 which 

is a relatively large sample. Wang and Davidson (2010a) undertake a review of 27 different 

studies within the subject of tourism demand and find that most studies have less than 1,500 

observations and only one study has more than 5,000 observations.  

In Table 2, most variables are presented as dummy variables which take the value 1 if 

the respondent answered positively, otherwise 0. That implies that the mean values can be 

interpreted as the percentage and that the means of all variables in the same category thereby 

sum to 100%. For example, 12% of the respondents are from USA and 54% are male. The next 

section analyses which of the variables are significant in determining expenditure.   
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Table 2. Descriptive statistics 

(N = 7,330) Mean Std. Dev. Min Max 

Expenditure per night (Euro) 255.668 210.055 17.5 5280.5 

Log of Expenditure per night 5.346 0.620 2.862 8.572 

Nationality     

USA 0.120 0.399 0 1 

UK 0.159 0.366 0 1 

France 0.078 0.268 0 1 

Germany 0.073 0.260 0 1 

Spain 0.066 0.248 0 1 

Australia 0.065 0.246 0 1 

Canada 0.045 0.207 0 1 

Russia 0.041 0.197 0 1 

Other Countries 0.726 0.446 0 1 

Occupation     

Manager 0.051 0.220 0 1 

Middle manager 0.137 0.344 0 1 

Office Worker 0.288 0.453 0 1 

Manual Worker 0.057 0.233 0 1 

Other Employees 0.087 0.282 0 1 

Self-employed 0.129 0.335 0 1 

Student 0.137 0.344 0 1 

Housewife 0.026 0.160 0 1 

Pensioner 0.071 0.257 0 1 

Jobless 0.016 0.126 0 1 

Others 0.000 0.012 0 1 

Age and gender     
Age 15-24 0.121 0.326 0 1 

Age 25-34 0.286 0.452 0 1 

Age 35-44 0.250 0.433 0 1 

Age 45-64 0.286 0.452 0 1 

Age 65+ 0.057 0.232 0 1 

Male 0.541 0.498 0 1 

Trip-related     

Number of nights 7.836 6.365 1 94 

Travel size group 1.869 0.818 1 14 

Hotel 0.733 0.442 0 1 

Relatives and friends 0.023 0.151 0 1 

Packaged trip 0.328 0.469 0 1 

Repeated visits 2.201 1.406 1 6 

Places visited 0.615 0.487 0 1 
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6. Analysis 

This section explains how tourism expenditure is modelled and how the data is transformed. 

For estimation, the software Stata 15 is used.  

6.1 Modelling approach 

Wang and Davidson (2010a) summarize several studies in the field of tourism demand. They 

have found that the models described in Table 3 are used in the 27 studies.  

Table 3. Frequency of modelling methods used in tourism demand research (Wang & 

Davidson 2010a, p. 511) 

Method Frequency 

Multiple regression models 17 

Tobit regression models 2 

System of equations 2 

General linear models 4 

Structural equation modelling 1 

Path analysis 1 

 

As shown, multiple regression models are most frequently used. Wang and Davidson (2010b) 

do a multiple regression by first including all variables (social demographic, trip-related and 

satisfaction variables) and then performing another regression including only the significant 

variables.  

This thesis uses the same approach as Wang and Davidson (2010b), meaning the 

variables are analyzed in a two-step procedure. That implies that as a first step, an OLS 

regression is performed with the significant independent variables found in previous research. 

The variables which are found to be significant in determining expenditure at 10% significance 

level are then used in a second regression. The difference from Wang and Davidson is that the 

second regression in this thesis uses the FMM approach, while they were using OLS also for 

the second step. The reason the variables are selected at the 10% significance level and not the 

conventional 5% is because of the assumption that the independent variables can affect the 

dependent variable differently in the different classes found by FMM. By using a less strict 

selection of the variables, the risk of excluding significant variables is reduced. How the 

dependent variable is transformed is explained in 6.2 and the independent variables are 

analyzed in 6.3. The results from FMM is presented in Section 7.  
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6.2 Dependent variable 

The dependent variable for the analysis is tourism expenditure per night. The variable is 

transformed to the natural log of expenditure. Logarithmic transformation of a monetary 

variable is a convenient approach because the values often converge to a more normal 

distribution and there will be less extreme variables (Wang & Davidson 2010b; Hill et al. 

2012). Using a logarithmic transformation also merges the outliers and deals with 

heteroscedastic problems.   

6.3 Independent variables 

The literature review section provides information about what is done within the area before. 

As presented earlier, the variables in the previous research have different levels of significance. 

Some variables are shown to be significant for tourism expenditure in some studies, but are not 

significant in others. The positive or negative effect of the variables are also different in some 

cases, even if they are significant. The variables found significantly explaining tourism 

expenditure in previous research are evaluated for this specific thesis and data material as 

follows.  

Age is found to have positive, negative or no significant effect on tourism expenditure in 

previous research. In the data material age is presented in groups, where the categories is 15-

24, 25-34, 35-44, 45-54, 55-64 respectively 65 and above. The expectation is that expenditure 

and age has a relationship which varies over different ages. The first regression show that all 

classes are statistically significant. However, they are not significant from an economic point 

of view, where the difference between the groups in working age were small. From an 

interpretational point of view, it is also reasonable to combine the age classes out of young 

people, working age and retired. Therefore, the classes were combined to be 15-24, 25-64 and 

65 and above.  Gender is presented as a dummy variable where the value for male is 1. Gender 

shows no significance in the regression and is therefore excluded. 

Occupation is categorized in eleven groups. Using all eleven groups as explanative 

variables shows no significance in several of the variables. Neither does a dummy variable for 

working or not show significance. Grouping the workers (office and manual workers and other 

employees) together, the low income groups (pensioner, housewife, jobless, and student) 

together and keeping the self-employed, managers and middle managers as separate groups, 

shows significance. One group is “other occupation”, containing only one observation. This 
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category is excluded, since it is not possible to categorize that observation into any level of 

income and the risk of overestimate the effect of the group.   

Nationality is divided into the eight most frequently occurring countries and one group 

for all the others. Russia, Canada and the group with the remaining countries show no 

significance and are excluded. The remaining countries are the USA, the UK, France, 

Germany, Spain and Australia.  

Travel party size, length of stay and repeated visits are examples of independent variables 

which are used in other studies within the subject. These variables are used in this thesis. Length 

of stay is positively related to total expenditure, and negatively related to expenditure per day 

in most studies (Wang & Davidson 2010a). It is found that there are different effects in different 

studies. Length of stay is categorized into the groups 1-2, 3-5, 6-8, 9-19 and 20+ nights. Since 

Wang and Davidson (2010b) comment on the significance in the length of stay being related 

to the standard length of vacation being one week, the class 6-8 days is chosen to include those. 

All classes are significant. 

The number of travelers in the group is presented as 1, 2, 3 or 4 and more and are all 

significant. Travelers with packed trips are spending less, according to previous research. 

Packaged trips are significant and included in the regression as a dummy variable. 

There are different types of accommodation in the data set. The previous research show 

significant differences between those who stay in hotels and those who stay with family and 

friends. These are the two variables regarding accommodation which are analyzed in this thesis. 

Staying at a hotel or not, and staying with friends and relatives are two dummy variables created 

and they are both significant. Visits to other destinations than Venice on the trip is also 

controlled for. The variable shows significance and is included as a dummy variable where 1 

is representing those who are visiting other destinations during their trip and 0 represents those 

who are only visiting Venice.  

The respondents are asked whether they have been to Venice before and in that case, how 

many times. The variable does not show significance. Regressions are also made with repeated 

visits as a dummy variable (yes or no) and as three dummy variables (first time, second time 

or three times and more) but none of them showed significance. The variable repeated visits is 

therefore excluded from the regression.      
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Multicollinearity is a problem which might occur in the data set. A diagnostic check for 

that, using variance inflation factor (VIF) test, shows that the included variables do not suffer 

from multicollinearity since the highest value in the test is 8.81 and the mean of all the variables 

is 3.12. Testing for correlation does not indicate correlation.  

6.4 Regression model 

Given the variables discussed in the previous sections, the regression used for FMM has the 

form expressed in equation 3. 

 ln ��� � =  ! +  "��#$ +  "��% + "
&'()*+ +  ",-+'.()� +  "/# (0)
+  "1$234'(50( +  "6	()(7+' +  "8	0995+	()(7+'
+  ":;<'=+'3 + "�>?<@0)*<.+ +  "��#+5�+. 5<�+9
+  "��$7+0)91 +  "�
$7+0)92 +  "�,$7+0)93 +  "�/�07ℎ412
+  "�1�07ℎ435 + "�6�07ℎ4 68 +  "�8�07ℎ49 + "�:�07ℎ420
+  "�>�'(J+530K+1 +  "���'(J+530K+2 +  "���'(J+530K+3
+  "�
�'(J+530K+4 +  "�,M<4+5 +  "�/N+5(40J+3$)9&'0+)93
+  "�1O(*=(7+ + "�6O5(*+3J0304+9 +  2 

(3) 

 

In the equation the index i, usually denoting the observational unit, on each variable is 

excluded to decrease clutter. Regressions using different number of classes are run but more 

than four classes are not able to detect using this data set and variables. The data material is 

cross-sectional, as described earlier, and therefore has a risk of suffering from 

heteroscedasticity. To minimize those issues, the FMM regression is performed using robust 

standard errors.  
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7. Results 

The regression is performed with finite mixture modelling, including the classes 1-4. A FMM-

regression using only one class is the same as using OLS. The reason the author choses to 

include that class is for reference to the other classes and to be sure not to overestimate the 

significance of the presumed latent classes. Robust standard errors are also used, since the cross 

sectional data implies higher risk of encounter heteroscedasticity. 

For evaluating which model that is most suitable for this data material, AIC, BIC and log 

likelihood are being used. AIC is the lowest for four classes (fmm4) and BIC are the lowest for 

three classes (fmm3), see Table 4. BIC uses a higher penalty for more explanative variables 

than AIC does, which explains the different results. Log-likelihood, which also is a 

measurement on how well the model fits the data material, is also shown to be the highest for 

using four classes. Four classes are therefore chosen to be used. The results from each class are 

presented in Tables 7-10.  

Table 4. Akaike's Information Criterion and Bayesian Information Criterion 

Model Obs ll(model) df AIC BIC 

fmm4 7,329 -4158.108     103 8522.217 9232.875 

fmm3 7,329         -4207.677      77 8569.354 9100.622 

fmm2 7,329         -4356.381      51 8814.762 9166.641 

fmm1 7,329         -4729.852      25 9509.704 9682.194 

 

In Table 5, the average spending for each class is presented and in Table 6 the probability 

of one random individual to belong to each class is estimated. As seen in Table 5, class 3 is the 

class with the highest spenders, on average and all else equal. All classes are significant at 1% 

significance level. However, the 95% confidence interval for class 2 and 4 intersects. The 

probability of belonging to class 3 is 4.1%. The most common classes are class 1 and 4, which 

are the two with the on average lowest spending. Out of this result, the classes are named as 

seen in Table 5.  
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Table 5. Latent class marginal means 

Delta-method Margin   Std. Err. z P>|z| [95% Conf. Interval] 

Class 1  5.272 0.008   664.32 0.000 5.257    5.288 

(Low spenders)       

Class 2  5.469   0.033   165.26 0.000 5.404    5.534 

(Medium high spenders)       

Class 3  5.701   0.007   785.95 0.000 5.687    5.715 

(High spenders)         

Class 4  5.414   0.018   299.92 0.000 5.379    5.450 

(Medium low spenders)       

  

As seen in Table 5, the different expenditure levels are presented as the natural log of 

expenditure per night. Tourists in class 3, the high spenders, on average spend 299.17 euros1 

per night. The low spenders on average spend 194.81 euros and the tourist in the other two 

classes on average spend 237.22 euros (medium high spenders) respectively 224.53 (medium 

low spenders).  

Table 6. The probability for one individual to belong to each class  

Class Margin Std. Err. [95% Conf. Interval] 

1 0.552 0.033 0.487 0.615 

2 0.078 0.012 0.057 0.105 

3 0.041 0.005 0.032 0.051 

4 0.329 0.033 0.268 0.397 

 

In Tables 7-10 each class is presented with the parameters which are significant in each 

class respectively. 

  

                                                           

1 Expenditure per night on average = e5.701 = 299.17 euros 
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Table 7. Regression results from Class 1 (Low spenders), dependent variable being ln(Exp). 

Robust standard errors. N = 7,329 

Variables Coef. Std. Err. z P>|z| [95% Conf. Interval] 

USA 0.149 0.027 5.50 0.000     0.096 0.202 

UK -0.034 0.033 -1.03 0.303    -0.099 0.031 

France -0.080 0.032 -2.46 0.014    -0.143 -0.016 

Germany -0.086 0.040 -2.15 0.032    -0.165 -0.007 

Spain -0.053 0.031 -1.70 0.089    -0.114 0.008 

Australia 0.085 0.043 1.99 0.047     0.001 0.168 

Others (ref. group) - - - - - - 

Manager 0.087 0.050 1.73 0.083     -0.011 0.185 

MiddleManager 0.027 0.030 0.57 0.567    -0.042 0.076 

Workers -0.085 0.029 -2.93 0.003    -0.142 -0.028 

Lowincome -0.090 0.043 -2.09 0.037    -0.174 -0.006 

Selfemployed (ref. group) - - - - - - 

Ageind1 -0.302 0.053 -5.65 0.000       -0.407  -0.198 

Ageind2 -0.116 0.042 -2.76 0.006    -0.199 -0.034 

Ageind3 (ref. group) - - - - - - 

Night12 0.356 0.138 2.57 0.010      0.085 0.627 

Night35 0.280 0.123 2.28 0.023     0.039 0.520 

Night68 0.308 0.110 2.80 0.005     0.092 0.523 

Night9  0.362 0.102 3.56 0.000     0.163 0.561 

Night20 (ref. group) - - - - - - 

Travelsize1 -0.877 0.085 -10.33 0.000    -1.04 -0.711 

Travelsize2 -0.377 0.079 -4.76 0.000      -0.532 -0.222 

Travelsize3 -0.144 0.090 -1.60 0.110    -0.321 0.033 

Travelsize4 (ref. group) - - - - - - 

Hotel  0.282 0.034 8.38 0.000    0.216 0.348 

RelativesAndFriends  -0.352 0.084 -4.18 0.000    -0.517 -0.187 

Others (ref. group) - - - - - - 

Package  0.076 0.021 3.63 0.000     0.035   0.116 

Placesvisited  -0.001 0.026 -0.05 0.964    -0.052 0.049 

cons ! 5.413 0.154 35.21 0.000     5.112 5.714 

var(e.Lnexp) 0.080 0.011   0.061 0.106 
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Table 8. Regression results from Class 2 (Medium high spenders), dependent variable being 

ln(Exp). Robust standard errors. N = 7,329  

Variables Coef.   Std. Err. z P>|z| [95% Conf. Interval] 

USA  -0.212 0.114 -1.86 0.063    -0.435 0.012 

UK  0.139 0.194 0.72 0.474  -0.242 0.520 

France  -0.037 0.165 -0.22 0.824    -0.360 0.287 

Germany  -0.326 0.121 -2.69 0.007    -0.563 -0.088 

Spain   0.009 0.156 0.06 0.952     -0.296 0.315 

Australia -0.493 0.111 -4.45 0.000    -0.709 -0.276 

Others (ref. group) - - - - - - 

Manager -0.153 0.521 -0.26 0.769    -1.175 0.869 

MiddleManager 0.333 0.134 2.48 0.013     0.070 0.596 

Workers 0.115 0.109 1.06 0.291    -0.099 0.329 

Lowincome -0.044 0.119 -0.37 0.712    -0.276 0.189 

Selfemployed (ref. group) - - - - - - 

Ageind1  -0.527 0.212 -2.49 0.013    -0.943 -0.112 

Ageind2  -0.477 0.174 -2.74 0.006    -0.819 -0.135 

Ageind3 (ref. group) - - - - - - 

Night12  -1.55 0.326 -4.77 0.000    -2.190 -0.914 

Night35 -1.11 0.342 -3.26 0.001     -1.781 -0.442 

Night68 0.032 0.202 0.16 0.875    -0.365 0.429 

Night9 -0.065 0.197 -0.33 0.742      -0.451 0.321 

Night20 (ref. group) - - - - - - 

Travelsize1  0.843 0.306 2.76 0.006     0.243 1.442 

Travelsize2 1.329 0.287 4.63 0.000     0.767 1.891 

Travelsize3 1.750 0.360 4.86 0.000     1.044 2.455 

Travelsize4 (ref. group) - - - - - - 

Hotel 0.303 0.116 2.60 0.009     0.075 0.530 

RelativesAndFriends -1.566 0.196 -7.99 0.000    -1.949 -1.182 

Others (ref. group) - - - - - - 

Package  -0.448 0.106 -4.21 0.000    -0.657 -0.239 

Placesvisited  -0.049 0.122 -0.40 0.687    -0.289 0.191 

cons ! 5.299 0.331 15.99 0.000     4.649 5.949 

var(e.Lnexp) 0.184 0.039   0.122 0.279 
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Table 9. Regression results from Class 3 (High spenders), dependent variable being ln(Exp). 

Robust standard errors. N = 7,329  

Variables Coef. Std. Err. z P>|z| [95% Conf. Interval] 

USA -0.165 0.021 -7.72 0.000     -0.207 -0.123 

UK  -0.144 0.077 -1.86 0.063    -0.295  0.008 

France -0.314 0.027 -11.54 0.000    -0.367 -0.260 

Germany  -0.141 0.030 -4.74 0.000    -0.199 -0.082 

Spain -0.240 0.030 -7.94 0.000    -0.299 -0.181 

Australia -0.066 0.057 -1.15 0.251    -0.178 0.047 

Others (ref. group) - - - - - - 

Manager 0.203 0.108 1.88 0.060      -0.008 0.415 

MiddleManager    0.054 0.043 1.25 0.211     -0.031 0.140 

Workers 0.009 0.051 0.17 0.866    -0.091 0.109 

Lowincome  0.308 0.037 8.41 0.000     0.236  0.380 

Selfemployed (ref. group)  - - - - - - 

Ageind1 -0.060 0.121 -0.50 0.619    -0.298 0.177 

Ageind2  -0.847 0.125 -6.78 0.000    -1.092 -0.602 

Ageind3 (ref. group)   - - - - - - 

Night12 -0.036 0.156 -0.23 0.816     -0.341 0.269 

Night35 -0.279 0.099 -2.83 0.005    -0.472 -0.086 

Night68  -0.199 0.144 -1.38 0.167    -0.481 0.083 

Night9 -0.268 0.126 -2.14 0.033    -0.515 -0.022 

Night20 (ref. group)   - - - - - - 

Travelsize1 -0.992 0.070 -14.15 0.000    -1.130 -0.855 

Travelsize2  -0.822 0.069 -11.98 0.000    -0.957 -0.688 

Travelsize3  -0.929 0.042 -22.23 0.000    -1.010 -0.847 

Travelsize4 (ref. group)  - - - - - - 

Hotel  0.266 0.065 4.11 0.000     0.139 0.394 

RelativesAndFriends -0.489 0.188 -2.60 0.009    -0.857 -0.121 

Others (ref. group) - - - - - - 

Package  -0.002 0.039 -0.04 0.968    -0.078 0.075 

Placesvisited  0.279 0.041 6.83 0.000     0.199 0.359 

cons ! 7.133 0.180 39.55 0.000     6.778 7.486 

var(e.Lnexp)    0.001 0.000   0.000 0.003 
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Table 10. Regression results from Class 4 (Medium low spenders), dependent variable being 

ln(Exp). Robust standard errors N = 7,329 

Variables Coef.   Std. Err. z P>|z| [95% Conf. Interval] 

USA 0.107 0.057 1.87 0.061     -0.005 0.219 

UK  -0.076 0.064 -1.19 0.234    -0.201 0.049 

France  -0.300 0.055 -5.50 0.000    -0.407 -0.193 

Germany -0.254 0.065 -3.92 0.000    -0.382 -0.127 

Spain  -0.317 0.063 -5.05 0.000    -0.440 -0.194 

Australia 0.254 0.086 2.96 0.003     0.086 0.423 

Others (ref. group) - - - - - - 

Manager 0.307 0.118 2.61 0.009     0.076 0.538 

MiddleManager -0.127 0.075 -1.69 0.092    -0.274 0.021 

Workers  -0.247 0.075 -3.28 0.001    -0.395 -0.099 

Lowincome  -0.244 0.095 -2.58 0.010    -0.430 -0.059 

Selfemployed (ref. group) - - - - - - 

Ageind1  -0.387 0.094 -4.10 0.000    -0.571 -0.202 

Ageind2 -0.072 0.073 -0.98 0.326    -0.216 0.072 

Ageind3 (ref. group)  - - - - - - 

Night12  1.236 0.160 7.70 0.000     0.921 1.550 

Night35  0.814 0.143 5.69 0.000     0.534 1.095 

Night68 0.504 0.137 3.68 0.000     0.236 0.773 

Night9   0.297 0.138 2.14 0.032     0.025 0.568 

Night20 (ref. group)  - - - - - - 

Travelsize1  -0.837 0.139 -6.01 0.000     -1.110 -0.564 

Travelsize2  -0.554 0.143 -3.88 0.000    -0.834 -0.275 

Travelsize3  -0.384 0.178 -2.15 0.031    -0.733 -0.035 

Travelsize4 (ref. group)   - - - - - - 

Hotel  0.665 0.081 8.23 0.000     0.507 0.823 

RelativesAndFriends 0.340 0.126 2.70 0.007     0.094 0.586 

Others (ref. group) - - - - - - 

Package 0.169 0.047 3.63 0.000     0.078 0.260 

Placesvisited  0.093 0.055 1.69 0.091     -0.015 0.201 

cons ! 5.142 0.215 23.87 0.000      4.720 5.565 

var(e.Lnexp) 0.239 0.018   0.206 0.277 

  

In Tables 7-10 each expenditure based class is described. All independent variables used 

were significant (at 10% significance level) in the initial OLS regression, which is explained 

in Section 6.3. In the result, some of the variables have different effects on the dependent 

variable in the different classes. The significance in determining tourism expenditure also 

differs in some cases. For the analysis of the results as follows, the significance of the variables 

is discussed out of the conventional 5% significance level. For clarity, all variables are 

discussed and described under the assumption that all other variables are held fix, ceteris 

paribus.  
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The low spenders have positive effects from the variables USA and Australia, while 

France and Germany on average affects the expenditure negatively. For the medium high 

spenders, both Germany and Australia affects the expenditure negatively, with no other 

countries being significantly affecting expenditure. The high spenders on average have 

negative effects from USA, France, Germany and Spain and the medium low spenders have 

positive effects from Australia, but negative from France, Germany and Spain. These effects 

are measured on average for each class, using all other countries as reference point and all else 

equal.   

In the first OLS regression, all occupation categories were affecting the log of 

expenditure negatively, in relation to managers. The expenditure of the low spenders is on 

average affected negatively if the tourist is categorized as worker or low income, in relation to 

the self-employed, all else equal. In the class with the medium high spenders, the only 

significant occupation is middle managers, and the effect is positive. The high spending class 

only have significant, positive effects from those with low income. The medium low spending 

class has significant effects from managers (positively) and negative effects from workers and 

low incomes.  

In all of the classes, the ages 15-24 and 24-64 show a negative effect on expenditure, on 

average, related to age 65+. Thus, both age groups are not significant in all of the classes. For 

the low spenders, the lowest age group has a negative effect on expenditure with almost 26%. 

In the high spending class, the lower age group is not significant, but the working age group is 

expected to on average, all else equal, have a negative effect of 57% relative to the retired 

group.  

For the class of low spenders, all categories of length of stay are statistically significant. 

They are all positive, in relation to those who stay for 20 nights and longer. Those who stay 1-

2 or 3-5 nights and are medium high spenders are instead spending significantly less than those 

who stay 20 nights (approximately 70-80% less). The results for the high spenders show that 

3-5 nights and 9-19 nights negatively affect the average spending, all else equal. 1-2 and 6-8 

nights are not significant. The medium low spenders have significant positive effects from all 

different lengths. The relationship between expenditure per night and length of stay implies 

that the shorter stay, the higher expenditure on average for this class.  
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In the three classes low spenders, high spenders and medium low spenders, the travel 

group size are significantly shown to have a negative effect on the average expenditure if the 

group members are less than four, all else equal. For the medium high spenders the expenditure 

on average is increasing if the group size decreases from four or more to one, two or three 

members.  

In the classes high spenders, low spenders and medium high spenders, it is significantly 

shown that those who are staying at a hotel spend on average more than those who stay with 

relatives or friends, but also more than the reference group. Also for the medium low spenders, 

the tourists staying at a hotel spend on average more than those who stay with relatives or 

friends. In that class, the ones staying with relatives or friends are also significantly spending 

more than the reference group, all else equal.  

Packaged trip and whether the tourist is visiting destinations other than Venice during 

the trip are variables shown to have different effects on the average expenditure per night in 

the different classes. The packaged trip is significantly positive in the classes medium low 

spenders and low spenders, while it is significantly negative in the class of medium high 

spenders. Visiting other destinations during the trip is significant in the high spending class, 

and has a positive effect of 32% on the average expenditure in the class, all else equal. It is not 

significantly affecting the expenditure in any of the other classes.   
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8. Discussion 

Nationality is shown to have different significant effects in different classes. Being from the 

USA affects the results positively in one class, negatively in one and is not significant in the 

other two. The effects from being from the USA affects the two extremes, which are the high 

and the low spenders. The UK is not significantly affecting any of the classes on average. That 

implies that on average, tourists from the UK have the same or similar spending pattern as 

tourists from the countries used in the reference group. Tourists from France are significantly 

shown to spend less than average in three of the classes. Germans, who are shown in previous 

research (Alegre et al. 2011) to spend less than Britons, are shown to spend on average 

significantly less than the reference group in three of the classes, but more in the fourth. Spain 

shows negative effects or no significance, and Australia shows positive, negative and no 

significance. As found in previous research, some countries have a significant effect on 

expenditure while some do not. As mentioned, the fact that a tourist is from the UK does not 

affect the average expenditure level in any of the classes. The variable had a significant effect 

in the linear regression, using OLS (as explained in Section 6.3). However, the average effect 

was -6.1% on the expenditure2. The economic effect could have been discussed to not be 

significant even if the statistical significance indicated that the UK should be included in the 

analysis.  

The previous studies show different results in different occupations. In this thesis, the 

results from the high spender class shows a significant positive effect on average expenditure 

for the low incomes, with an increase of 36.1%, all else equal3. This is not what is expected 

from the economic theory. At the 10% significance level, also managers have a positive effect 

on the average spending in the class, but not at the 5% significance level. For the classes with 

low or medium low spenders, the tourists with low income are on average spending less than 

the self-employed, which is according to what can be expected from the theory.   

In previous research, the effect of age have been varying. One theory states that tourism 

expenditure maximizes at ages 30-49 (Wang & Davidson 2010b). In this thesis, even if the 

effect is negative, the effect from 25-64 years old is not as large as the effects from 15-24. The 

working age group (25-64 years) have a negative effect on expenditure with 57% related to the 

                                                           

2 The coefficient from the OLS regression is -0.063 and therefore, (e-0.063-1) x100 = -6.106% 
3 (e0.308-1) x100 = 36.055% 
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retired group, within the high spending class. That is not what would be expected from the 

previous research nor the economic theory. As mentioned, also the low income group has a 

positive effect on expenditure, and that group includes the retired, as well as the age group 65+. 

For the low spenders, the difference in expenditure regarding length of stay is statistically 

significant. However, the economic interpretation of the results do not show any large 

differences between the groups for those who stay shorter than 20 nights; the effect is 

approximately 30% larger expenditure for all groups. For the class of medium low spenders, it 

is significantly shown that a shorter stay implies higher spending. From some of the previous 

research, that is what would be expected. As mentioned, different research have found different 

relationships regarding this.  

The size of the travel group is in previous research shown to have a negative effect on 

expenditure per night, on average (Alegre et al. 2011). The results from this thesis show in 

general the opposite, except for the medium high spenders. This clearly shows that the same 

variable can have different, but still significant, effects in different classes, even if it is 

significant also for the whole population.  

For all classes, it is shown that hotel visitors spend on average more than those who stay 

with relatives or friends, which corresponds with the findings in previous research. Notable is 

that in the class medium low spenders, the ones staying with relatives or friends on average 

spend approximately 40% more than the reference group4, which is not according to the 

previous findings.  

As mentioned, visiting other destinations during the trip is significant and positive in the 

high spending class, with a significance level of 1% and an effect of 32%. The variable does 

not show significance in any of the other classes. From the initial OLS regression, the variable 

showed an effect on the total population of 3.8%, with a significance level of 5%. This shows 

that variables that have a relatively low effect and a low significance level on the total 

population, may have a relatively large and strong effect on one segment of the population 

when consideration is taken to unobserved heterogeneity. As mentioned earlier, the effect of 

the UK was not significant in any of the classes and it could have been excluded from the 

regressions. The initial effect on the total population had a greater magnitude (-6.11%) than the 

                                                           

4 (e0.340-1)x100 = 40.456%  
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variable places visited (3.8%), but places visited was the variable affecting the expenditure 

significantly in one of the classes. This shows that variables should not be excluded from the 

analysis on too narrow criteria.  

The results from this thesis show by many examples, described above, that latent classes 

and unobserved heterogeneity exist. The effect from the variables differs over the classes, both 

in magnitude but more importantly in what direction the expenditure is affected. This argues 

that latent classes exist and unobserved heterogeneity should be taken into consideration when 

segmenting the market.  

In this thesis, the segment of tourists which has the highest probability of spending the 

most are identified. From a profit for the organization or destination point of view this is 

valuable information which can be used to increase profit when they do not have the possibility 

to expand their business. The usual assumption is that tourism is a normal good. However, 

when segmenting the market and approaching the high spenders, the producers must be aware 

of that the high spenders may see the desired tourism experience as luxury goods. Therefore 

they may have to reconsider their market offer. Some producers who are offering what can be 

categorized as inferior goods may be negatively affected if the destination decides to approach 

only high spenders.  

 

  



 

34 

 

9. Conclusions 

The purpose of this thesis was to assess whether using not only the traditional observed 

heterogeneity but also the unobserved, can be applied to segment the tourism market based on 

expenditure. The aim was thereby to examine whether the unobservable heterogeneity is 

significant in segmenting the population, while controlling for the observable heterogeneity. 

This was done using the FMM method, which uses latent classes for segmentation. The method 

thereby considers both observed and unobserved heterogeneity.  

In this thesis four different classes are found, when segmenting the tourists in Venice, 

based on expenditure per night. Variables used are all found to be significant in determining 

expenditure in previous research and are also found to be significant in determining expenditure 

for this thesis, using OLS, or one class. The variables were all significant at the 10% 

significance level when using one class. As shown in the results, some of the variables have 

different effects in different classes and the significance of the variables are different as well. 

These findings implies that considering latent classes and unobserved heterogeneity when 

segmenting the tourism market is relevant. One example which shows the relevance of this 

approach is the variable places visited. After the first selection of variables, using the 

significance shown using OLS, the variable places visited showed a relatively small effect on 

expenditure. It was significant at the 5% significance level. The results from FMM, using four 

classes, showed a significance level of 1% and a relatively large effect on one of the classes 

and no significance on the other three. Without using unobserved heterogeneity and latent 

classes for the segmentation, the significance and importance of this variable might have been 

underestimated in explaining tourism expenditure. The results, with this example, show that 

segmenting the market based on expenditure, using unobserved heterogeneity is relevant and 

adds new knowledge about tourism expenditure, as was the purpose of this thesis.  

Expenditure based segmentation is relevant for policy implications. Venice is, as 

mentioned in the introduction, an example of a destination which is suffering from the negative 

externalities of mass tourism. Therefore, the findings in this thesis can be used by marketers. 

The marketers can adjust the market offer and target the marketing towards the high 

expenditure tourist class.  

This thesis examines the total expenditure on the location. For further analyses, a 

distinction between different expenditure categories could be done. For regions and nations 
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where the tourism sector is a significant portion of the total GDP or the economic growth for 

the region a distinction such as that is useful. For other destinations it might be good enough 

to evaluate the total expenditure. From the perspective of regional development and also the 

growth of the country, it is beneficial to distinguish between the different sectors, such as food, 

accommodation, tickets and entries, shopping. Vukonic (1986) find that there are differences 

in how the tourists spend regarding what they have planned to spend. That might also be a 

subject for further research, so the destination can avoid to attract tourists that will spend less 

than planned.  
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