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Abstract: University students consume live music; however, almost 40% declare that they have 
never attended a flamenco show, an intangible heritage of humankind. Numerous studies have 
shown that cultural capital and socioeconomic profile, among other factors, are variables that influ-
ence cultural consumption, and therefore, cultural sustainability. Considering the relationship be-
tween several variables, this paper pursues a double objective. On the one hand, identifying the 
factors that influence attendance at flamenco shows, and on the other, proposing a predictive model 
that quantifies the likelihood of an individual attending a flamenco show. To this end, we analyse 
flamenco consumption by means of a survey conducted on 452 university students, using Multi-
layer Perceptrom (a non-parametric model), a methodology based on an artificial neural network. 
Our results confirm the importance of cultural capital, as well as personal and external factors, 
among other. The findings of this research work are of potential interest for management and plan-
ning of cultural events, as well as to promote cultural sustainability. 
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1. Introduction 
Flamenco is a music style that according to the Royal Spanish Academy (RAE) can 

be defined as some social-cultural expressions generally associated to the gypsy people, 
which are especially popular in Andalusia. UNESCO declared this cultural expression 
intangible cultural heritage of humanity in Nairobi (Kenya) on 16 November 2010. 

Flamenco, understood as a series of cultural expressions, plays a very relevant role 
in Spain’s culture, and even further in Andalusia’s culture. The Regional Government of 
Andalusia, in its section on culture, has allocated a specific area to Flamenco, which it 
considers our most authentic cultural identity: it is the art of our land, a symbol that iden-
tifies us as Andalusians within our borders and beyond them. 

Focusing on the economy of Flamenco, [1] highlighted the importance of Flamenco 
for the development of the Andalusian Cultural Industry due to its contribution to im-
proving Spain’s image abroad, considering that it is an export product, which increases 
the richness and importance of the local culture [2]. Indeed, last year more than 6.3 million 
people attended flamenco venues. Only 300,000 among them where nationals, which ex-
plains its high dependence from foreign tourism, as it employees directly 3400 people. 
Moreover, according to a report of the Regional Ministry of Tourism Flamenco [3], in its 
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song (cante) and dance (baile) versions, Flamenco stands out as one of the top tourist at-
tractions in the region of Andalusia and, more specifically, in the city of Seville. Across 
the region, there has been a substantial increase in the supply of live Flamenco shows in 
recent years [4]. This is one of the reasons leading us to focus our research on this region. 

Cultural consumption plays an important role in the study of consumption, culture 
and lifestyle [5–8]. Many authors point to at the importance of knowing the determinants 
of cultural consumption; however, there is a smaller number of papers addressing cultural 
consumption among the youth. Chaparro et al. [9] conducted a study using surveys and 
interviews in Colombia that showed that the youth have a special preference for music of 
all styles, but they prefer folk music to a lesser extent. Terrazas [10] carried out a very 
interesting research study surveying university students of the University of Chihuahua 
on their cultural consumption, and it was found that the environment has an impact on 
the music consumption habits of university students. On the other hand, Hinojosa [11] 
researched by means of questionnaires the cultural consumption patterns of the university 
community at the University of Nuevo Leon and concluded that screen-based habits (TV, 
smartphone, etc.) prevailed over other forms of cultural consumption. 

Likewise, [12] analysed the non-monetary impacts of education on leisure time use, 
and they found that educational level has a major impact on the time devoted to leisure 
time activities in Spain (non-monetary impacts of education on time use), i.e., they demon-
strated a high correlation between educational level and the chance of taking part in each 
leisure activity. We may therefore think that the higher the educational level, the greater 
the probability to attend cultural events. For this reason, we decided to conduct our re-
search in university students. 

However, except for the study conducted by [13], addressing the importance of edu-
cational level in music listening habits, and the work of [14], using a different methodol-
ogy, no research has been conducted to identify the main explanatory factors for attend-
ance at live flamenco shows. Hence, we have previously tried to identify in the literature 
those factors that by means of causal relationships affect cultural consumption in a wide 
range of fields of culture and within the context of various theoretical models. 

The traditional approach in participation models links participation to the different 
accumulation of cultural consumption capital, which in turn, has an impact on the relative 
efficiency of cultural experiences [15–18]. Aguado and Palma [19], based on a careful re-
view of the theoretical and empirical literature, expand the determining factors of cultural 
participation to include structural factors that limit it, beyond individual characteristics 
and accumulated cultural capital. These factors would be connected to institutional and 
technological aspects conditioning the social and economic appraisal of cultural partici-
pation. 

Other determining factors of cultural consumption focus on age and gender [19]. 
Moreover, many studies highlight demographic and socioeconomic variables as signifi-
cant ones in cultural consumption [20–24]. Likewise, education and family environment 
are directly connected to cultural consumption [25]. 

All these determining factors configure the dependent variables of the predictive 
model we use to achieve the goal of our research, i.e., determination of the probability to 
attend flamenco shows. This may be relevant in managing or planning a given cultural 
supply, since it is truly relevant to be able to have pertinent information available on the 
likelihood or unlikelihood of the target population attending shows. Participation statis-
tics are a measure of how the population consumes (demands) the available cultural 
goods and services (supply), since “a very relevant aspect of the studies on cultural goods 
and services demand, and a very useful one in designing a cultural policy, has to do with 
the difference between simple participation (attendance or no attendance) and frequency 
of participation (number of attendances)” [26]. 

Various models have been used to analyse cultural consumption. For example, [27] 
analysed the demand for live theatre performances using a maximum likelihood demand 
estimation method by least ordinary squares. Gray [21] presented a study to determine 



Sustainability 2021, 13, 2911 3 of 15 
 

the cultural choice patterns in the consumption of music in Italy, and at the same time 
evaluated the likelihood different music styles by means of a logit multinomial model. 
This method has been also used by [28], who used data from two music festivals in South 
Africa to explore the determinants of ticket sales. A logistic regression model was used by 
[29] to identify the determinant factors of likelihood and frequency of attendance at per-
forming arts events in Taiwan; and [22] mentions zero-inflated negative binomial regres-
sion as a participation model, which is also used by [4,30]. In turn, [31] researched reading 
habits and attendance at libraries using two ordered probit methods. These models were 
also used by [24] to examine the demographic and socioeconomic characteristics that in-
fluence the decision to visit museums and archaeological sites. Prieto and Fernández [32] 
used a two-variable probit method to analyse the differences in the consumption of pop 
and classic music. More recently, a similar study by [14] analysed the explanatory factors 
of attendance at flamenco shows by means of a logit model. In conclusion, the two most 
frequently used models are logit/probit regressions and zero-inflated negative binomial 
regression models. 

However, some authors support other models. Palocsay and White [33] describe the 
use of neural networks as an alternative method to study the different dimensions of cul-
ture and demonstrate their ability to model data relations more precisely than multiple 
regression analysis. This paper contains a comprehensive discussion of the development 
and validation of neural networks models as a guide for management researchers inter-
ested in exploring this methodology. 

According to [34], artificial neural networks (AN) are processing systems inspired in 
the functioning of the human brain and are capable of processing and interpreting diffuse 
information, which turns them into adequate techniques to model human perception. It 
is a mathematical abstraction of how natural brain cells work. According to these authors, 
whenever a user appraises a consumer good, he/she performs a mental process on which 
the ANN model is based. 

There are research papers on the application of neural networks to the field of music 
(the purpose of this paper). In most cases, they address models used for music perception 
with neuroscience application. Bashwiner et al. [35] studied the creative processes that 
take place at brain cell level in the brain cortex, trying to find out how the regions coordi-
nate with each other, and they underline in their conclusions, for example, the bilateral 
activity at the cerebellum. On the other hand, the objective of [36] is to help composers to 
compose music more fluently and to achieve a style that is accepted by a larger audience. 
To this end, they developed a music creation system for children based on genetic algo-
rithms and neural networks. Their findings show that these algorithms, with the help of 
computers, allow composers to improve the technology used for composing and, ulti-
mately, to compose music more easily. In another research study, the goal of [37] was to 
generate pop music melodies with well organised structures; they based their work on a 
model called PopMNet that uses neural networks and has shown to be more efficient than 
other models. However, we must also underline the application of neural networks mod-
els to music consumption, the specific purpose of this paper. Thus, [38] presented an ap-
proach to model users through recurrent neural networks, by sequential processing of 
consumed music files, so that they can obtain the music preferences of users over time. 
This model allows for predicting the future songs the user will likely listen to, in the me-
dium and long term. 

Therefore, the implications and findings of previous empirical research support the 
opportunity and interest of this research work, which has a double purpose. First, we 
want to identify the factors influencing attendance at flamenco shows; and second, pro-
vide the managers of such shows with a tool to improve their efficacy, efficiency and cost-
effectiveness in running the business. In fact, this is an important contribution to promote 
cultural capital and with that, cultural sustainability [39], as cultural attendance is consid-
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ered an important indicator of cultural sustainability [40,41], and in terms of social sus-
tainability, it adds social connections in the forms of bonding, sense of community, and 
belonging [42]. 

In order to achieve the double purpose mentioned before, and using a sample built 
on questionnaires circulated to 452 students of the University of Seville, we have used 
neural networks to build our explanatory and predictive model. Many studies have found 
that neural networks (NN) are a feasible alternative to traditional statistical models for 
classification and prediction [33]. Multilayer Perceptrom (MLP) is the type of neural net-
work most frequently used in sales studies [43], having moreover a clear influence on 
culture [44]. According to [45], neural network analysis represents an exciting and com-
plementary computational methodology for intercultural researchers, and they recom-
mend and encourage such researchers to implement it. They consider that, in theory, NN 
can bring any continuous no-lineal function to a high level of preciseness because its non-
parametric nature effectively removes the need to verify the adequate model form, to 
carry out all the necessary data transformation and to meet the regression assumptions. It 
is therefore an optimal way to predict the behaviour of subjects, and in this research work, 
we have applied the advantages of this on parametric methodology to predict attendance 
at flamenco shows. 

The main finding of this research paper is the identification of personal, human cap-
ital, cultural and external factors that explain and predict attendance at flamenco shows. 

2. Theoretical Framework 
Since the seminal paper of [46], the explanation of the “participation gap” identified 

by the authors in performing arts, but applicable to other cultural activities too, has led to 
the development of a large theoretical and empirical body of literature. The “participation 
gap” means that cultural participation is concentrated in a small section of the total pop-
ulation: urban population with high education and income levels. Therefore, from the cul-
tural economics perspective, such a gap has been explained as the result of individual and 
home environmental features concerning the inter-generational transfer of cultural con-
sumption skills. 

Going into further detail, as we have previously seen, classic participation models 
are connected to the different accumulation of cultural consumption capital, which affect 
the relative efficiency of the cultural experience [15–18]. Ferilli and Sacco [47] noted that 
cultural experiences allow individuals to develop new skills, implying an extension of 
their consumption product range, where creative and innovative elements are key. 

In any case, if we focus on the factors determining cultural consumption, we can see 
that there are four groups that have been studied by the main authors in the field: personal 
characteristics, socioeconomic factors, human and cultural capital, and external factors. 
Table 1 below shows the aspects each of the authors has focused on. Human and cultural 
capital stands out, since it has been addressed in most research studies on the matter and 
also represents the starting point for studying cultural sustainability [48,49]. Notwith-
standing, there are authors that have studied the other determining factors, as we can see 
below: 

Table 1. Contributions supporting the classification of variables. 

Factors References 
Personal characteristics [16,20,24,25,32] 
Socioeconomic factors [20,24,25,32,46,50–52] 

Human and cultural capital [5,12–17,21,22,53,54] 
External factors  [5–8,19,23] 
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Some of them highlight characteristics such as age, gender, and socioeconomic level. 
For example, [19] conducted an empirical analysis of “cultural election patterns” concern-
ing music consumption in Italy, trying to verify whether music preferences are diversi-
fied, and based on the cultural goods demand model proposed by [16], they found that 
age, gender, and education are important predictors of an omnivorous cultural taste. In 
turn, [32] analysed the differences between classic music and folk music consumption, 
and they observed that there is an inborn taste for both styles, which in the case of folk 
music, decreases with age, except for the 30–45 year old range. Additionally, they found 
that parents’ educational level has a positive impact on listening to classic music bot not 
to folk music. Falk and Katz-Gerro [24] examined to what extent demographic and socio-
economic characteristics influence cultural consumption decisions by means of probit 
models with data from 350,000 individuals from EU countries. They concluded that ac-
quired features, such as education and income, have remarkably similar positive effects 
across the countries included in the sample, whereas the effect of age and gender are 
weaker and less consistent across countries. Martin et al. [25] used a survey for their study 
and explored the socio-demographic, school and university, extracurricular, and family 
factors associated to the attendance by Australian teenagers to live theatre, music, and 
dance shows. The hierarchical linear multiple regression showed that gender, age and 
socioeconomic status were the factors influencing attendance most, although it is clear 
that these factors linked to each of the arts are formed in different ways. In the authors’ 
opinion, these findings are relevant for policy-makers addressing youth leisure and activ-
ities and attendance at such events. The different factors considered significant in this pro-
cess suggest the need for multi-dimensional policies and practices in this area. 

Concerning human and cultural capital, [54] tried to make an empirical observation 
of the relationships of download, purchase, and attendance at concerts in the behaviour 
of individuals using the 2007 Cultural Habits and Practices Survey of the Ministry of Cul-
ture, applying a least square linear regression and a logistic regression. He concluded that 
the more records individuals exchange, the more records they buy in physical format and 
the higher their likelihood to attend concerts. Moreover, he found several variables that 
influence both behaviours, such as educational level, age, socio-professional situation, or 
life cycle associated to parenthood. The same author, in another paper [55], tried to delimit 
the cultural consumption patterns, using stratification theories. He found evidences sug-
gesting that cultural consumption still present social stratification characteristics in con-
temporary Spanish society and that practices considered as “high culture” are associated 
to the best-positioned strata. Continuing with human and cultural capital, [22] discussed 
the relevance of human capital in explaining differences in cultural consumption and es-
timated the impact of the availability of this individual resource on the differences in at-
tendance at cultural activities. For this purpose, he used data of the 2002 United States 
Survey of Public Participation in the Arts, and he concluded that individuals that have 
received some type of formal or specific education in arts are more likely to attend a show. 
In a more recent paper, [56] highlighted the importance of research on cultural participa-
tion in Spain, providing a general overview of the main sources of available statistical 
information on cultural participation, as well as some of the research studies conducted 
over the two last decades. In conclusion, as [12] believe, as educational level increases, the 
likelihood to devote time to a wider range of activities significantly increases too, includ-
ing culture, sports, and reading of journals and books. Likewise, [21] tried, using a logistic 
regression with data from a 1997 survey, to explore whether early exposure to arts affects 
participation in adult age and to what extent. He found that lessons enhance participation 
and control for other influences, although it is not clear whether school is the optimal 
venue for such lessons, maybe because they tend to by poorly equipped to provide the 
extension and depth required to achieve effectiveness. Prieto et al. [50] analysed cultural 
consumption according to taste or price, and again concluded that education is the factor 
with the greatest impact on cultural consumption, a lack of interest being the main reason 
for non-attendance, and thus the importance of a good early education. 
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However, some authors disagree with or question the above conclusions. For exam-
ple, if we take motivational and demographic factors, [23] set forth that demographic var-
iables are not helpful for managers involved in decision-making on how to develop an 
audience and fill concert halls. More specifically, concert attendants are not pursuing so-
cialisation opportunities but rather trying to get away. Likewise, authors like [52] ana-
lysed the factors determining attendance at Chinese opera and surprisingly confirmed 
that, as far as cultural capital is concerned, that the percentage of population with a uni-
versity degree or higher has a negative impact on attendance at these types of shows. 
Regarding the price variable, [51] presented a comparative analysis of the determinants 
of theatre attendance using a panel dataset on theatres in Austria and Switzerland. Their 
results suggest that price and income are important, but with elasticity values well below 
one in absolute terms. Moreover, the findings of price inelastic demand suggest that artis-
tic quality, rather than price cuts, can provide a more effective way of attracting audiences. 

On the other hand, one of the features of cultural participation through attendance at 
live shows is the large number of people that decide not to attend them, something to be 
taken into account in societies where the supply of cultural goods is not subsidised. It is 
therefore interesting to find out the factors determining that an individual participates or 
does not participate [22]. In Spain, there is some research on cultural consumption; the 
most relevant ones are the National Statistical Plan (2002–2003) and the cultural habits and 
practices survey organised by the SGAE and the Ministry of Culture, with various editions 
[5]. 

3. Methods 
3.1. Sample Selection 

The analysis of the work we present is a quantitative approach by means of the sur-
vey method. To this end, first we designed a questionnaire, and then we selected the sam-
ple according to the data provided by the latest available statistical yearbook (2014–15) of 
the University of Seville. Taking into account that that total number of students enrolled 
in the university‘s own schools was 55.382, according to the widely accepted methods for 
minimum sample determination [57–59], for a 95.5% confidence level and a 5% error mar-
gin, the resulting sample need would have to include around 400 individuals. 

Then, we calculated the percentage of students in each of the five areas (Health Sci-
ences, Sciences, Engineering and Architecture, Social and Legal Sciences, and Arts and 
Humanities), as shown in Table 2 in order to obtain the approximate number of surveys 
to be conducted in each area. At the end, we obtained a larger number of respondents, 452 
in total. The selection in each of the areas was fully random. 

Table 2. Data for sample selection. 

Porcentage of Students in 
Each Area 

Questionnaires Needed Questionnaires Finally 
Answered Per Programme 

Health Sciences 
8069 students 

(14.57%) 
58 

Odontology (41) 
Pharmacy (44) 

Sciences 
3532 students 

(6.39%) 
26 Mathematics (35) 

Social and Legal Sciences 
21,987 students 

(39.7%) 
158 

Primary Education (44) 
Finance-Accounting (53) 

Economics (14) 
Pedagogy (50) 

Business Administration (22) 
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Engineering and 
Architecture 

16,278 students 
(29.39%) 

118 Engineering (80) 
Architecture (20) 

Arts and Humanities 
5516 students 

(9.96%) 
40 Fine Arts (49) 

TOTAL 
55,382 students (100%) 

400 452 

3.2. Variables 
In order to achieve the main objective of this research, we defined the dependent or 

explained variable of the model as a dichotomous or dummy variable with a value of 0 
for individuals that have not attended a flamenco show and a value of 1 for the opposite 
case. 

Table 3 below summarises the independent variables that will try to explain the pro-
cess of attending flamenco shows. 

Table 3. Explanatory variables. 

Code Acronym Definition 
Personal characteristics 

X1 Gender Gender. Dummy variable. 0 = Female, 1 = Male 
X2 Age Age of attendant. Numerical variable. 
X3 Zone Residence. Dummy variable. 0 = Andalusia, 1 = Other. 

SOcioeconomic factors 

X4 M_Stud 
Educational level of mother. Categorical variable. 0 = no formal 
education, 1 = basic education, 2 = intermediate education 3 = 

higher education. 

X5 F_Stud 
Educational level of father. Categorical variable. 0 = no formal 
education, 1 = basic education, 2 = intermediate education 3 = 

higher education. 

X6 Income Monthly income. Categorical variable. 0 = €0–50, 1 = €51–100, 2 = 
€101–200, 3 = +€200. 

Human and cultural capital 
X7 Flam_cult Flamenco understood as culture. Dummy variable. 0 = Yes, 1 = No. 
X8 Flam_art Flamenco understood as art. Dummy variable. 0 = Yes, 1 = No. 

X9 Flam_music Flamenco understood as dance music. Dummy variable. 0 = Yes, 1 
= No. 

X10 Flam_waylife 
Flamenco understood as a way of life. Dummy variable. 0 = Yes, 1 

= No. 

X11 Flam_business 
Flamenco understood as a synonym of Andalusia. Dummy 

variable. 0 = Yes, 1 = No. 

X12 Flam_andal Flamenco understood as a business. Dummy variable. 0 = Yes, 1 = 
No. 

X13 Flam_know Level of knowledge of Flamenco. Categorical variable. 0 = none, 1 
= poor, 2 = average, 3 = good, 4 = very good.  

X14 Flam_interes 
Level of personal interest. Categorical variable. 0 = none, 1 = poor, 

2 = average, 3 = good, 4 = very good. 
X15 Previous Attended shows as a child. Dummy variable. 0 = Yes, 1 = No. 

X16 Flam_contact Contact though family. Categorical variable. 0 = none, 1 = poor, 2 = 
average, 3 = good, 4 = very good. 



Sustainability 2021, 13, 2911 8 of 15 
 

X17 Flam_clothes Buys flamenco clothes. Dummy variable. 0 = Yes, 1 = No. 
External factors 

X18 Flam_humanity Knows that Flamenco is a world heritage treasure. Dummy 
variable. 0 = Yes, 1 = No. 

X19 Flam_read Has read about Flamenco. Dummy variable. 0 = Yes, 1 = No. 
X20 Others Attends other music shows. Dummy variable. 0 = Yes, 1 = No. 

X21 Flam_listen 
Listens regularly to Flamenco music. Dummy variable. 0 = Yes, 1 = 

No. 

X22 Flam_contribut
ion 

Contribution of Flamenco to culture. Categorical variable. 0 = none 
or little, 1 = average, 2 = large or very large. 

3.3. Artificial Neural Networks Model 
Artificial Neural Networks (ANN) imitate the neural activity in the human brain by 

means of the transformation of inputs into desired outputs using highly interconnected 
networks of relatively simple processing elements, usually called neurons or nodes. Nu-
merous empirical research works support a particular architecture, the multilayer percep-
tron (MLP), the universal approximating property being an example of it [60]. Moreover, 
MLP is the type of neural network most widely used in sales studies [43]. According to 
Figure 1, MLP usually includes at least three different layers, an input layer, one or more 
hidden layers, and an output layer [61]. The number of nodes in the input layer corre-
sponds to the number of independent variables, and the number of nodes in the output 
layer to the number of dependent variables. However, it is more problematic to define the 
number the number of hidden layers and the number of nodes in those hidden layers. 
Concerning the number of hidden layers, the universal approximating property of MLP 
established that a hidden layer network is sufficient to model any complex level at any 
desired level of preciseness [43]; therefore, all our MLPs will have just one hidden layer. 
As for the number of hidden nodes, according to [62], there is no general rule to determine 
the optimal number although it is a crucial parameter for optimal performance of the net-
work. The most common way of determining the size of the hidden layer is by means of 
experiments or trial and error. Following the previous results, we have considered a three-
layer perceptron where the output layer is formed by a node that provides an estimate of 
likelihood of attending flamenco shows. 

 
Figure 1. Three–layer multilayer perceptron. 

Mathematically, the operation process of a MLP can be represented as follows: Since 
H indicates the size of the hidden layer, ሼ𝑣௜௛, 𝑖 = 0,1,2, … , 𝑝, ℎ = 1,2, … , 𝐻ሽ as the synaptic 
weight of the connection between the input of size p and the hidden layer, and ሼ𝑤௜௛, ℎ = 1,2, … , 𝐻ሽ as the synaptic weights of the connections between the hidden nodes 
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and the output node, then the output of the neural network from an input vector (x1, …, 
xp) is: 

𝑦ො = gቌ𝑤଴ +෍𝑤௛ு
௛ୀଵ g ൭𝑣଴௛ +෍𝑣௜௛ · 𝑥௝ு

௛ୀଵ ൱ቍ (1)

Two different programmes are used in the construction of the models of likelihood 
of attending flamenco shows. The first option is the R system, which is available at no cost. 
The nnet R function [63] is adjusted to single-layer neural networks by means of the BFGS 
(Broyden–Fletcher–Goldfarb–Shanno (BFGS) algorithm can be found in [60]) training al-
gorithm in an effort to minimise the error allowing for a λ decay term to prevent overad-
justment problems. For classification problems, an appropriate error function is the con-
ditional maximum verisimilitude (or entropy) criterion [64]. Defining W = (W1, …,WM) as 
the vector of all M coefficients of the network, and given n objectives y1, …, yn, where yi = 
1 for attendants to flamenco shows, and yi = 0 in the opposite case, the BFGS is applied to 
the following problem: 

Minௐ ෍(𝑦௜𝑙𝑛௡
௜ୀଵ 𝑦ො௜ + (1 − 𝑦௜) ln(1 − 𝑦ො௜)) + 𝜆 ൭෍𝑊௜ଶெ

௜ୀଵ ൱ (2)

The R implementation of a MLP model requires the specification of two parameters: 
size of the hidden layer (H) and decay parameter (λ); and therefore, a 10-fold cross-vali-
dated search of the size of the hidden layer (H) and the decay parameter (λ) is carried out 
over a grid defined as {1, 2, …, 20} × {0, 0.01, 0.05, 0.1, 0.2, …, 1.5}. In this case we have also 
considered training without regularisation, where λ = 0. 

Neural Network Toolbox [65] with MATLAB R2016b is the other tool used to build a 
MLP. This commercial system provides a wide range of learning rules and we have con-
sidered the four following main training algorithms to train the MLP: gradient descent, 
quasi-Newton BFGS (similar to R), Levenberg-Marquardt, and enhanced conjugate gradi-
ent. These learning rules attempt to minimise the sum of squared errors (SSE): 

Minௐ ෍(𝑦௜ − 𝑦ො௜)ଶ௡
௜ୀଵ  (3)

As in R, we face the problem of selecting H; and therefore, the size of the hidden layer 
(H) is chosen through a 10-fold cross-validation search in {1, 2, …, 20} for each learning 
method. 

We chose the use of a MLP type neural network for several reasons: (a) previous 
research studies have used it as a complement to and a progress over parametric methods, 
evidencing in most cases a better performance and a higher predictive power, too; (b) MLP 
neural networks take into account non-linear relations that are not considered in classic 
parametric methods [66–68]. 

4. Analysis of Results 
4.1. Model Estimations 

Based on [69], we reserved a random sample of 20% to carry out the validation and 
performance of the models built. 

As opposed to classic parametric methods, the MLP neural network identifies influ-
ence on all variables. However, according to the results concerning the weights of each 
variable obtained with MLP, which are shown in Figure 2, based on the normalized im-
portance of the variables, we have found that there is a higher relative weighing for vari-
ables such as previous attendance at flamenco shows during childhood, age of subject, 
perception of flamenco a dance music, level of contact though family, level of personal 
interest, and perception of contribution of flamenco to culture. These variables have the 
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highest explanatory power for attendance at flamenco shows. The remaining variables 
have a normalized relative importance of less than 25%. 

 
Figure 2. Normalized relative importance. 

The classification matrix (Table 4), which compares observed values and predicted 
values of the dependent variable, measures the correct percentage of the classification, 
and therefore, the predictive power of the model, both for the training sample (75%) and 
for the validation sample (25%). Likewise, from this matrix we can observe the sensibility 
and specificity values of the model. We can see in the table a correct classification percent-
age for 86.6% of the cases, a figure that is supported by the 84.4% obtained for the valida-
tion sample. 

Table 4. Classification Matrix. 

Classification 

Sample Observed 
Predicted 

0 1 Percent Correct 

Training 

0 135 17 88.8% 
1 30 168 84.8% 

Overall 
Percent 

  86.6% 

Testing 

0 34 3 91.9% 
1 11 41 78.8% 

Overall 
Percent   84.4% 

These predictive values are reasonably acceptable, considering the database we are 
working with. 

Finally, Figure 3 shows the goodness of fit by means of the area under the (ROC) 
curve, which indicates that the model fits rather well, since the two curves (for 0 and for 
1) are close to the upper left corner and they separate from the diagonal, which is indica-
tive for the high classification power for the individuals between 0 and 1. 



Sustainability 2021, 13, 2911 11 of 15 
 

 
Figure 3. ROC Curve. 

4.2. Discussion 
The results obtained provide an advance on the findings of the previous research, 

providing new useful knowledge for managers of flamenco shows. In the first place, the 
methodology used in this work is novel because it provides flamenco shows with a busi-
ness management tool that improves efficiency and profitability. 

Likewise, in the case of the university students surveyed, our results show a degree 
of explanation of all the explanatory variables used on the probability of attending a fla-
menco show. Specifically, we found six independent variables with greater explanatory 
power. 

The results of our proposed model show a relevant importance to the fact that the 
person surveyed had attended a flamenco show in their childhood. The model also reveals 
a special sensitivity of the age of the attendee with the probability of attendance, as well 
as with three factors of human and cultural capital, which answer the questions of 
whether the person surveyed understands flamenco as dance music, the degree of contact 
with flamenco through family, and the level of personal interest that people have in the 
art of flamenco. Finally, regarding external factors, our model also highlights the percep-
tion of the contribution of flamenco to culture. 

These findings are novel with respect to previous research because we provide spe-
cific evidence on the characteristics and profiles of the people who attend flamenco shows 
and, furthermore, because our results deepen the conclusions of previous studies. Some 
authors [41–44] have used the non-parametric technique of neural networks in the musical 
field, but they have not studied what are the explanatory and predictive factors of attend-
ance at flamenco shows. 

With our research, we advance on the findings regarding the use of personal charac-
teristics, socioeconomic factors, human and cultural capital, and, finally, external factors. 
With our findings we propose management tools that allow economic managers to design 
ad hoc shows for the population of different geographical areas. 

4.3. Limitations and Future Lines of Research 
Despite its contributions, this study is not without limitations, and these limitations 

provide fruitful avenues for further research. 
Firstly, regarding the context within which the research is performed through a per-

sonal interview and a questionnaire for the university students, there’s a possibility that 
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processed answers would differ depending on the interviewer or other causes such as the 
moment in time the interview takes place. 

With regard to the sample used in this research, despite a previous selection in order 
to guarantee an adequate level of response respecting the different typologies of the re-
sponses themselves, the response rate was relatively low even if slightly higher than in 
previous similar previous studies. Besides, this study focuses on only one country; it 
would be necessary to approach multiple countries and encourage comparative cultural 
studies with the purpose of analyzing the possible resulting cultural differences. 

Furthermore, since this study is only an exploratory investigation, no particular fla-
menco show has been evaluated, but the general intention to attend said flamenco shows. 
On the other hand, the method used for data collection follows a transversal cut design, 
which prevents this study from analyzing the evolution of people’s behavior over time. A 
longitudinal design would have allowed testing the strength of developed relationships 
and constructs as well as checking the evolution of drivers and barriers through time. 

Also, both the conclusions drawn from this research and the inherent limitations lay 
the foundation for future research studies related to the intention to attend a flamenco 
show. 

In this regard, future studies could complete our research incorporating actual data 
from live flamenco shows and comparing results when this information is not taken into 
account. This would allow researchers to obtain specific quantitative measures. 

Furthermore, with data on the actual use of information from live flamenco shows, a 
relationship between the intention to attend and the actual attendance could be estab-
lished and analyzed leading to a discussion of the most significant conclusions. In addi-
tion, in order to attain a greater consistency in the results, the research could be repeated 
in successive years to check for the so-called experience effect, reviewing results and 
marking changes in variables and relationships. 

Lastly, in order to overcome the problems related to a selected sample associated 
with a national panel survey and with the purpose of generalizing and comparing the 
results obtained in our research, it would be fruitful to perform the same research in a 
different country or including peoples from different countries (a cross-cultural study) in 
order to determine the validity and significance of our conclusions. Likewise, along with 
the cultural expansion of the sample, the temporary update would be interesting, due to 
the emergence of the COVID19 crisis in our society to consider the changes in behaviors 
and attitudes of people and individuals. 

5. Conclusions 
Based on an empirical research study on 452 students of the University of Seville, in 

this paper we have identified personal, human capital, cultural, and external factors that 
explain and predict attendance at flamenco shows, which we believe affects cultural sus-
tainability. More precisely, previous attendance at flamenco shows during childhood, age 
of subject, perception of flamenco as a dance music, level of contact through family, level 
of personal interest, and perception of contribution of flamenco to culture are factors that 
significantly influence attendance, probably due to a broader vital experience and ma-
turity, in line with the findings of the literature. 

Based on our results, we found that human and cultural capital are of great im-
portance. These variables encourage interest for the arts and are capable of building links 
from an early age through the family, as suggested by previous literature. 

We further found that personal perception of the contribution of flamenco to culture 
is relevant. In this case, it is an external factor related to individuals that value flamenco 
as an important element of regional culture, and it has a positive impact on attendance at 
shows, as suggested in the literature discussed in the theoretical framework. 

In particular, our findings suggest that music managers should design flamenco 
shows based on the idiosyncratic variables of potential attendees. Likewise, knowing the 
explanatory factors for attendance could contribute to increasing income and reducing 
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event expenses. A full domain of all this information could help the manager to identify 
which artists are more profitable and which attract more publicity or achieved higher lev-
els of consumption. 

In summary, we propose a tool that ultimately allows the attendee to be loyal to the 
event and to ensure that in future occasions, those same attendees are likely to repeat. 

Moreover, we studied predictive ability through quantification of likelihood to at-
tend flamenco shows, designing a MLP-type artificial neural network non-parametric 
model. This methodology is a complement to and a progress over parametric methods, 
since in most cases it improves performance and takes into account non-linear relations 
that are not considered in classic parametric methods. 

These findings are highly relevant for managers of flamenco shows, since they give 
them the opportunity to know more effectively the characteristics of their target audience 
when programming live shows, which effectively allows for and contributes to their fea-
sibility and sustainability. Thus, although the behaviour of attendance at such shows is 
subject to a high level of uncertainty, cultural managers can forecast with some level of 
significance whether the success of their cultural project is guaranteed or not in terms of 
participation. 

Moreover, this research work confirms the importance of encouraging the taste for 
the arts and educating young audiences from an early age, which influences cultural sus-
tainability. To this end, we believe the following is necessary: First, cultural policies 
should focus on encouraging attendance of parents with their children at a reduced or no 
price to this type of shows, as well as to stress the music curriculum in formal education, 
to promote the taste for the arts in school. In this way, as our research suggests, it will be 
possible to increase attendance at these shows in the future. Second, cultural managers 
should know the programme, characteristics and cultural impact of an event, and try to 
match them to their target audience, and they should innovate in practices that make au-
diences play a more active role. 

Finally, we can conclude that inasmuch as cultural businesses continue to be sustain-
able in the medium and long term, promoting and creating jobs at the same time, greater 
synergies between audiences and artists will be achieved, and ultimately, that culture is 
sustainable. 
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