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ABSTRACT  

In an increasingly uncertain world where world dynamics accelerates the way of 

managing processes in any sector, the forecast of tourist demand becomes very important. In 

this sense, the present research aims to forecast the tourist demand of the Cuban Hotel Chain 

of Pinar del Río, Cuba, until December 2019, through the use of time series techniques, which 

facilitate planning and decision-making. in this sector and in this way work towards the 

achievement of an integration in the productive chains, considering that tourism is one of the 

socioeconomic activities that activates many other sectors of production and services, as well 

as predicting the behavior of tourism. For this, the quantitative research method was used as 

the guiding method, based on the Box - Jenkins methodology and the Holt - Winters 

exponential smoothing method. It is also possible to characterize tourism management taking 

into consideration two indicators: cost per weight and average income per tourist, referring to 

efficiency and effectiveness respectively. In addition, a multivariate analysis of time series was 

carried out that made it possible to characterize the tourist activity in four fundamental stages 

in the hotel chain taken as the object of study. 

KEY WORDS: Tourist demand; Efficacy; Efficiency; Time series. 

INTRODUCTION 

Tourism is one of the world's engines of development. Each year more people are on the 

move than ever before in history. With good planning and management, tourism can be a 

positive force that brings benefits to destinations around the world, but if these are deficient, it 

can be a factor of degradation (Hącia, 2019). It is considered one of the most diverse industries 
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since it encompasses almost all industries in all sectors in the chain (Xie et al., 2020).  

On the other hand, tourism has innumerable effects of social order, it can also be seen 

as an economic activity by defining elements, such as the satisfaction of needs (leisure and 

recreation), the expenses and expenditures that travel entails for tourists, the consumption and 

tourist demand, the generation of wealth, through the tourist production process, among 

others. That is why the tourism sector must be able to understand demand (Feng et al., 2019). 

Hence the importance of studying the tourist demand of a destination, which focuses on 

knowing the characteristics of travelers, related to the segment to which they belong, tourist 

spending, the level of satisfaction of the destination's attractions, etc. It is valid to say that the 

analysis of the distinctive features of the tourist demand will lead to the design of actions that 

tend to improve the capacity of the destination to satisfy the leisure needs and desires of the 

tourist (Wu et al., 2017).  

For this reason, demand must be forecast to plan the production system, supply and 

shipments, so that the supply chain operates correctly. Forecasts allow obtaining relevant, 

accurate and reliable information; for which companies must correctly use the most appropriate 

models and procedures for this purpose (C. Li et al., 2020). 

At the organizational level, the demand forecast is an essential input for any decision in 

the different functional areas: sales, production, purchasing, finance and accounting. 

Forecasts are also required in supply and distribution plans. The importance of a forecast with 

a low margin of error is critical to efficiency and effectiveness. This has been largely recognized 

by various authors (S. Li et al., 2018).   

Among the most relevant authors that address elements of the studies of tourism 

demand in Cuba are: Madrazo et al. (2009), which only proposes a procedure for the 

management of tourist demand and explains that estimating future demand is a challenge for 

scholars and planners of this activity.  

Later, Barbosa and Gutiérrez (2010) suggested the application of the classic 

decomposition methods for the analysis of demand to know, among other elements, trend and 

seasonality without using advanced techniques. In a more innovative field, Gómez (2012) 

determines the tourist demand with artificial neural networks involving market variables, but 

does not include an analysis of the temporary factors that have affected tourist activity, such 

as the effect of economic crises. 

In this sense, Castro and Fernández (2014) propose as a novelty the inclusion of the 

effect of climate change on tourism, that same year Cruz-Rodríguez and González-Laucirica 

(2014) characterize the issuing market by age group and sex, applying descriptive statistics 

basic form. In a more current setting, Díaz-Pompa et al. (2020) foresees a growth in tourism 
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demand only taking into account the data of the World Tourism Organization (UNWTO) for the 

year 2015. 

These studies propose models that consider as advantage features of the forecast of 

tourist demand in the short and medium term; but they do not explicitly cover the various factors 

that have influenced them over time. The tourist demand forecasts lack projections with 

different margins of error for a more in depth analysis or simply mention the tourist demand 

forecast as a fundamental tool for decision making without making practical use of it.  

In this context, the present research aims to forecast the tourist demand of the 

Cubanacan Hotel Chain in the province of Pinar del Río, Cuba, until December 2019 and to 

characterize tourism management taking into consideration two indicators: the cost per weight 

and the average income per tourist, each referring to efficiency and effectiveness respectively. 

DEVELOPMENT 

Conceptual theoretical framework 

Forecasts of tourism demand are closely related to the effective management of the 

destination and the timely allocation of resources, which are of continuing interest to those 

interested in tourism. In this sense, different authors have carried out studies that show the 

diversity, progress and scientific rigor of the demand forecasting tools in this strategic sector, 

among the first are those of Crouch (1994), who carries out an exhaustive search for the 

literature and where it discusses the similarities and differences in approaches for researchers 

who wish to conduct similar studies. 

Next, Li et al. (2005) propose a study on models and forecasts of international tourism 

demand using econometric approaches and identify new works developed and show that the 

applications of advanced econometric methods improve the understanding of international 

tourism demand and its linkage with other sectors. In this same area, Song and Li (2008) carry 

out a bibliographic review and determine as key findings of this review that the methods used 

to analyze and forecast tourism demand have been more diverse than those identified by other 

authors prior to their research. Furthermore, it shows that several new techniques have 

emerged in the literature.   

According to Song and Li (2008), when it comes to forecasting accuracy, the study shows 

that there is no single model that consistently outperforms other models in all situations. 

Additionally, this study identifies new research directions, including improving prediction 

accuracy by combining predictions. 

In a more current context, Song et al. (2019) makes a selection of the most relevant 
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authors in a more encompassing field that deal with issues about the forecast of tourist 

demand, dividing these methodologies into two large groups: time series methods and 

econometric methods, these associated with dynamic methods and static respectively. It also 

includes a new classification based on four categories: time series, econometric models, 

methods based on artificial intelligence and methods based on judgments. 

Within these studies, it can be determined that there is little research that includes multivariate 

analysis of time series including indicators of efficiency and effectiveness for the analysis of 

tourism management. The bibliographic review shows special attention in the models to be 

applied. Forecasting methodologies are very diverse as researchers use both time series and 

econometric approaches to estimate tourism demand. 

Materials and methods 

Empirical research methods, based on scientific observation and documentary analysis, 

were used to characterize the current situation of tourist demand in Pinar del Río, Cuba.  

Among the mathematical statistical methods, tools such as the Box - Jenkins 

methodology and the Holt - Winters exponential smoothing method were used. The software 

R 3.6.3 and R Studio 1.2.5033 were used to process the data and available information. 

Theoretical methods were also used to review the development of current tourism 

management processes in the province of Pinar del Río, Cuba. 

Monthly data provided by Mintur were used as materials that include the number of 

tourists, the cost per dollar and the average income per tourist. The cost per dollar is 

determined by dividing the cost between the income (cost / income) while the average income 

per tourist is established by dividing income by the number of tourists (income / number of 

tourists); Both indicators are taken as indicators of efficiency and effectiveness where the lower 

the cost per dollar, the greater the efficiency, and the higher the average income, the greater 

the effectiveness. The data set covers the period between January 2006 and December 2018, 

for the application of the methods.  

The structure selected was Cubanacan Hotel Chain, since it is the one that generates 

the highest income and achieves the greatest link with the rest of the productive and service 

sectors by having the largest presence in the territory according to the information provided by 

the decision makers. 

Box – Jenkins Methodology 

In this study, one of the statistical procedures that is implemented for the predictions is 

the one shown in figure 1. The predictions begin with the identification of the Autoregressive 
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Process of Integration of Moving Averages using the auto - aryma functions of R. The 

estimated parameters form the model, which is validated by analyzing the residuals. If this 

model is adequate, we proceed to the forecast. The residuals must be unrelated (ρk ≈ 0, 

where  ρk =
cov(yt,yt−k)

√var(yt)var(yt−k)
) for the model to be adequate (Bakar & Rosbi, 2017). This is what 

is known as the Box - Jenkins methodology.  

 

 

Figure No 1: Summary of the procedure for prediction statistics  
Source: Bakar and Rosbi (2017) 

Auto Regressive Integrated Moving Average Model 

The Autoregressive Integrated Moving Average model (ARIMA) is made up of two 

models, the Autoregressive (AR) and the Moving Average (MA). The ARIMA model has specific 

parameters for the time series: the parameters p and q, which represent the order of the AR 

and the order of the MA, respectively. A parameter d is added that represents the number of 

differences (Bakar & Rosbi, 2017). Known as the Box - Jenkins (BJ) methodology, but 

technically known as the ARIMA methodology (Al-Musaylh et al., 2018), it ushered in a new 

generation of forecasting tools. 

The AR model is written as: yt = c + a1yt−1 + ⋯ + apyt−p + ut;      a1, a2, a3, … , ap  are 

the AR parameters, c it is a constant, p it is the order of the AR, and ut it is the white noise. 

The MA model can be written as: yt = μ + ut + m1ut−1 + ⋯ + mqut−q; m1, m2, m3, … , mq 

are the MA parameters; ut, ut−1, … , ut−q are the white noise terms and μ is what is expected 

of yt. Integrating these models, the ARIMA model is obtained, which has the following 
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expression: yt = c + a1yt−1 + ⋯ + apyt−p + ut + μ + ut + m1ut−1 + ⋯ + mqut−q, where p 

and q are the terms of the autoregressive process and moving averages respectively. 

Seasonal Auto Regressive Integrated Moving Average Model  

The Seasonal Autoregressive Integrated Moving Average model (SARIMA) is an 

extension of ARIMA in the event that the stationary series presents the seasonal component, 

which includes new terms for the 12th order differentiation (Bakar & Rosbi, 2017). The 

seasonal ARIMA models (P, D, Q) complement the general non seasonal ARIMA model 

(p, d, q), developed to capture the quarterly or semi-annual seasonal patterns present in the 

time series (Box et al., 1970).  The combination of non-seasonal ARIMA models (p, d, q) with 

seasonal ARIMA (P, D, Q) leads to the SARIMA model (p, d, q) × (P, D, Q), also known as 

multiplicative ARIMA (Milenković et al., 2018). 

In aggregate form, its general representation is:(1 − B)d(1 − Bs)Dyt = α +

(1−θ1B−⋯−θqBq)(1−Θ1Bs−⋯−ΘQBsQ)

(1−ϕ1B−⋯−ϕpBp)(1−Φ1Bs−⋯−ΦPBsP)
εt, where: d is the number of regular differences, D is the 

number of seasonal differences, s is the seasonal amplitude, α optimal constant, q is the 

number of components of moving averages, Q is the number of components of means, θq are 

the coefficients of moving averages, ΘQ are the coefficients of seasonal moving averages,  p 

is the number of autoregressive components, P is the number of seasonal autoregressive 

components, ∅p are coefficients of autoregressive processes, Φp are the coefficients of 

seasonal autoregressive processes. 

Autocorrelation function 

The autocorrelation function (ACF) is a very useful tool in identifying the order of an AM 

model. The ACF of an AM (q) MA is canceled after the q delay, that is, ρk ≈ 0, for k > q, then 

the process can be modeled through a process of moving averages of order q, MA(q) 

(Rahman & Ahmar, 2017). The ACF graphically represents the correlation values for time lags 

(Petrevska, 2017). 

Given the assumption of a stationary series, where the autocorrelation function exists 

r(yt) = var(yt−1) , it is called the partial autocorrelation function (PACF), which represents 

the values for a lag k and is implemented to select the order of the AR process. This PACF is 

built from the following expression: ρk =
cov(yt,yt−k)

var(yt)
. Both are used for the analysis of the 
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residuals and to check whether the model is adequate or not (Milenković et al., 2018). 

Holt-Winters exponential smoothing  

In addition to the Box - Jenkins methodology, the Holt - Winters model is implemented. 

It incorporates a set of procedures that make up the core of the family of time series for 

smoothing or exponential smoothing proposed in the late 1950s (Brown, 1959; Holt, 1957; 

Winters, 1960). 

 Unlike many other techniques, the Holt - Winters model can easily adapt to changes and 

trends, as well as seasonal patterns. Holt-Winters is commonly used by many companies to 

forecast short term demand when sales data contain seasonal trends and patterns in an 

underlying way. 

The basic structure of the Holt-Winters technique is based on the modification of the 

previous exponential smoothing technique, which is expanded to include a seasonal 

adjustment parameter. In this work, Winters smoothing is considered, which is a method of 

smoothing time series that present trend and seasonality, it consists of three equations, each 

of which updates a factor associated with each of the components of the series: randomness 

level, trend and seasonality.  

The method uses a set of recursive estimates from the historical series. These estimates 

use constants α; β y γ and for updating the level, trend and seasonality respectively in 

reference to the components of the time series in question (Su et al., 2018). 

There are two variations of this method: the additive method when the seasonal 

variations are approximately constant throughout the series, with the following component 

form: Z(t + h ∨ t) = lt + hbt + St+h−m(k+1) as a forecast equation, lt = α(yt − St−m) +

(1 − α)(lt−1)bt−1 as a level equation, bt = β(lt + lt−1) + (1 − β)bt−1 representing the trend 

and St = γ(yt − lt−1 + bt−1) + (1 − γ)St−1 as an equation representing the trend seasonality. 

The multiplicative method is applied when the seasonal variations change proportionally 

to the level of the series, with the following component form: Z(t + h ∨ t) = (l| |t + hbt) ∗

St+h−m(k+1) forecast equation, lt = α (
yt

St−m
) + (1 − α)(lt−1)bt−1 level equation, bt =

β(lt + lt−1) + (1 − β)bt−1 trend equation, St = γ (
yt

lt−1+bt−1
) + (1 − γ)St−1 seasonality 

equation. 

Results 

In order to analyze the behavior of the tourist demand series in the Cubanacan Hotel 
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Chain, in the period between January 2006 and December 2018, a graphic representation of 

it is carried out. In Figure 2, the series can be classified as stationary, since it oscillates around 

a mean value. 

 

Figure No 2: Time series of monthly tourist demand (Cubanacan Hotel Chain, 2006-2018) 
Source: R, version 3.6.3 

When decomposing the time series for the analysis of trend and seasonality, a graph is 

presented containing each component of the series, obtained by means of the method of 

moving averages provided by the mathematical assistant R. Figure 3 shows the values 

observed, the seasonal component, the trend and the residuals. It is noticeable that tourist 

demand tends to decrease in the last year and the strongest component is seasonality.  

There are also three important fluctuations: the first begins in 2008 due to the global 

economic crisis and the scourge of Hurricanes Gustav and Ike; the second is evidenced as of 

2013 when the world panics due to the pandemic outbreak of the Ebola disease and the third 

after 2015, due to the opening of Cuba-United States relations; however, showing a decrease 

in 2017 as a consequence of the decline in these relationships. 

 

Figure No 3: Decomposition method by moving averages additive model for the tourist demand time 
series in Cubanacan Hotel Chain 

Source: R, version 3.6.3 
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In the box graphs, it can be seen that the years with the highest peaks were 2006, 2007, 

2013 and 2016. In 2013, the highest number of tourist visitors occurred with low variability and 

the decrease is corroborated as of 2017 (figure 4a).  

 

Figure No 4 (a and b): Box graphs of tourist demand by year and by month (Cubanacan Hotel Chain) 
Source: R, version 3.6.3 

 

If the series is described by months, the seasons that predominate in the hotel chain can 

be observed: high season and low season, corresponding to the winter and summer months. 

It is extracted from the graph in figure 4b that the months with the most tourism stability are 

January and May. This is not the case for the months from August to November as shown in 

table 1.  

Table No 1: Average for tourist demand by years and by months 

 Media  Año Media Año Media 

Ene 5171  2006 4699 2018 3456 

Feb 4779  2007 4644   

Mar 5506  2008 4121   

Apr 4950  2009 4419   

May 3778  2010 4448   

Jun 2902  2011 4287   

Jul 5061  2012 4287   

Ago 2870  2013 5023   

Sep 2936  2014 3798   

Oct 3616  2015 4013   

Nov 5177  2016 4566   

Dec 4383  2017 4292   

Source: Own elaboration 

 

Previously, it was identified that the tourist demand series in Cubanacan Hotel Chain is 

stationary and whose strongest component is the seasonal one, as shown by the correlogram 
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in figure 5 as it contains relative maximums with period 12. 

 

Figure No 5: Graph of the autocorrelation function for the tourist demand time series  
Cubanacan Hotel Chain 
Source: R, version 3.6.3 

 

Taking into account the characteristics of the series, Jadhav et al. (2017) and Petrevska 

(2017) suggest that the most recommended option is the use of the SARIMA models. It will be 

necessary to perform a differentiation of order 12 to eliminate seasonality and thus achieve a 

purely stationary series prior to applying the model.  

The auto - arima function of R selects the best model automatically. This is corroborated 

in the work of Liu et al. (2020), the results obtained through the software are shown in table 2. 

 

Table No 2: SARIMA models for the tourist demand time series 

Tourist Demand Series ARIMA (0.0.0) (1.0.0) [12] 

Coefficients Sar1 Average 

 0.5412 4217.399 

s. e 0.0683 226.816 

AIC=2697.39 AICc=2697.55 BIC=2706.52 

MPE=-138.9312 MAPE=157.0537 MASE=1.064214 

Source: Own elaboration 

The most appropriate model that minimizes all measures of dispersion is a model with a 

twelfth-order and one-order differentiation in the autoregressive part of seasonality, that is, a 

SARIMA model (0, 0, 0) (1, 0, 0) 

To validate the model, the Ljung-Box-Pierce test is performed, also known as the 

portmanteau test. The null hypothesis is that the first autocorrelations are null. The result in 

table 3 implies that the correlations are equal to zero and, therefore, it can be assumed that 

the residuals behave like white noise.  
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Table No 3: Ljung-Box Test 

Box-Ljung test data: residuals 

X-squared = 1.7221, df = 1, p-value = 0.1894 

Source: Own elaboration 

 

The graphical representation of the standardized residuals in Figure 6 shows that these 

vary around zero, without trend, with constant variance and there are no outliers. 

Approximately 95% of the standardized residuals should be between -2 and 2 standard 

deviations. 

 

Figure No 6. Graph of the standardized residuals of the SARIMA model 

Source: R, version 3.6.3 

 

The forecast of the monthly tourist demand of the Cubanacan Hotel Chain for the year 

2019 is shown in the output of R of table 4. In this the forecast is observed through intervals 

for 80 and 95% confidence. 
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Table No 4: Forecast of tourist demand for the year 2019 

 Year Forecast Inf 80 Sup 80 Inf 95 Sup 95 

Ene 2019 4740.0 2924.5 6555. 1963.4 7516.5 

Feb 2019 5141.6 3326.1 6957.0 2365.0 7918.1 

Mar 2019 5232.5 3417.0 7048.0 2456.0 8009.0 

Apr 2019 2406.1 590.7 4221.6 -370.3 5182.7 

May 2019 3515.7 1700.2 5331.2 739.2 6292.2 

Jun 2019 2880.8 1065.3 4696.3 104.3 5657.3 

Jul 2019 2880.8 1065.3 4696.3 104.3 5657.3 

Ago 2019 2902.5 1087.0 4717.9 125.9 5679.0 

Sep 2019 3203.4 1387.9 5018.9 426.9 5979.9 

Oct 2019 4230.7 2415.2 6046.1 1454.1 7007.2 

Nov 2019 3644.0 1828.5 5459.4 867.4 6420.5 

Dec 2019 3907.0 1842.7 5971.3 749.9 7064.1 

Source: Own elaboration 

 

Using the plot function of R it is possible to obtain the graphical representation of the 

tourist demand series, with its forecast for the next year as shown in figure 7. 

 

Figure No 7: Forecast of tourist demand  
Cubanacan Hotel Chain for the year 2019  

Source: R, version 3.6.3 
 

It is not enough only to analyze the forecast of demand in a certain sector, it is also 

necessary to know the behavior of its efficiency and effectiveness, in this case seen from two 

indicators: cost per dollar and average income per tourist to support the tourist demand series 

and obtain different forecasts that will help Mintur and the Cubanacan Hotel Chain to better 

understand what the latter's behavior is and why. 

In this sense, the analysis of the Cubanacan Hotel Chain is carried out through the 

previously defined efficiency indicator, and the graphical representation is made for the cost 

per dollar series from 2006 to 2018 as shown in figure 8. 
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Figure No 8: Time series of the cost by monthly dollar (Cubanacan Hotel Chain, 2006-2018)  

Source: R, version 3.6.3 

The characteristics shown by the cost per dollar series cause the decomposition method 

used to be the local polynomial regression adjustment (Loess for its acronym in English).  

In figure 9 it can be seen that the predominant component is seasonality. The graph of 

the smoothed series (trend) shows the influence of the world economic crisis and the passage 

of hurricanes Gustav and Ike in 2008 with a considerable increase in cost per dollar. In 2015, 

there is a decrease in the series due to the occurrence of the change in policy of the United 

States towards Cuba, manifesting in the opposite way in 2017.  

 

Figure No 9: Loess decomposition method additive model of the monthly cost per dollar time series 
Source: R, version 3.6.3 

 

The correlogram of the series, figure 10, allows us to verify that there is a predominance 

of the seasonal component, evidenced by the presence of a relative maximum for delay 12; in 

addition to the trend component being present, but to a lesser degree as the values of the 

autocorrelation function go from positive to negative.  
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Figure No 10: Graph of the autocorrelation function of the time series cost per dollar  
Source: R, version 3.6.3 

 

Based on the characteristics of the cost per dollar series, the Holt-Winters smoothing was used 

as a forecasting tool, since it is used with series that present trend and seasonality. As Castillo 

(2017) well explains when determining that in time series with this type of characteristic, 

exponential smoothing minimizes the measurements referring to error. The tool depends on 

the alpha, beta and gamma parameters. This method provides the dispersion measures for 

each model obtained, being selected the one that presents the minimum values of variability 

as shown in table 5, obtained from the software output. 

Table No 5: Holt-Winters exponential 

Coeficientes 

Alpha Beta Gamma a b s1 s2 

0.072731 0.054055 0.369321 0.641201 0.00134 0.14925 -0.15682 

s3 s4 s5 s6 s7 s8 s9 

-0.22486 -0.224 -0.10303 0.011468 0.129945 -0.01836 -0.05278 

s10 s11 s12     

0.140653 -0.01305 0.051973     

Medidas de dispersión 

ME RMSE MAE MPE MAPE MASE  

-0.00632 0.141682 0.10657 -4.8446 17.97706 0.920366  

Source: Own elaboration 

 

The model estimated by the automatic Holt-Winters function of R, which minimizes the 

dispersion function, is the one that comprises the parameters with values of 0.0727, 0.054 and 

0.3693 for alpha, beta and gamma respectively. It is corroborated that in this model the 

component with the greatest weight for prediction is seasonality (gamma = 0.3693). 

The quality of the model for the forecast of the cost per dollar time series is verified by 

analyzing the residuals through the Ljung-Box-Pierce contrast test. The application of this test 
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allows to assert that the residuals behave as white noise as shown in table 6, according to the 

probability value (p value> 0.05) 

Table No 6: Ljung-Box Test 

Box-Ljung test data: residuals 

X-squared =1.2783, df = 1, p-value = 0.2582 

Source: Own elaboration 

 

The graphic representation of the residuals confirms the fulfillment of the basic 

assumptions, this allows to affirm that the model selected for the prediction has the adequate 

quality as shown in figure 11. 

 

Figure No 11: Graph of the standardized residuals of the Holt-Winters model  
Source: R, version 3.6.3 

 

From R's forecast library, the prediction for the year 2019 is formed, as well as the 

estimate by intervals for a reliability of 80 and 95%. The results are shown in the table below. 
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Table No 7: Forecast of tourist demand for the year 2019 

 Año Pronóstico Inf 80 Sup 80 Inf 95 Sup 95 

Ene 2019 0.487060 0.304497 0.66962 0.207854 0.76627 

Feb 2019 0.420365 0.237213 0.60352 0.140258 0.70047 

Mar 2019 0.422562 0.238765 0.60636 0.141469 0.70365 

Abr 2019 0.544878 0.360377 0.72938 0.262708 0.82705 

May 2019 0.660712 0.475446 0.84598 0.377372 0.94405 

Jun 2019 0.780529 0.594436 0.96662 0.495924 1.06513 

Jul 2019 0.633562 0.446576 0.82055 0.347592 0.91953 

Ago 2019 0.600486 0.412540 0.78843 0.313048 0.88792 

Sep 2019 0.795259 0.606286 0.98423 0.506250 1.08427 

Oct 2019 0.642899 0.452829 0.83297 0.352212 0.93359 

Nov 2019 0.709260 0.518021 0.90050 0.416785 1.00174 

Dic 2019 0.807878 0.598937 1.01682 0.488330 1.12742 

Source: Own elaboration 

 

The graphical representation of the forecast obtained allows to visualize the probable behavior 

over time of the cost per dollar of the Cubanacan Hotel Chain, which is shown in figure 12. 

 

 

Figure No 12: Forecast of the monthly cost per dollar in the Cubanacan Hotel Chain for the year 2019 
Source: R, version 3.6.3 

 

After analyzing the tourist demand and cost per dollar series, it is necessary to analyze the 

efficiency indicator: average monthly income per tourist, an element of great importance for 

any organization. Therefore, the time series is studied below, from 2006 to 2018 represented 

 in figure 13. 
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Figure No 13: Time series of average income per tourist (Cubanacan Hotel Chain, 2006-2018)  
Source: R, version 3.6.3 

 

It starts from the decomposition of the series using the Loess method, where little influence is 

observed from the economic crisis that occurred in 2008 and the passage of hurricanes Gustav 

and Ike, contrary to what happened with the rest of the indicators studied with anteriority. There 

is an exponential growth in average income per tourist as of 2014, despite the tendency to 

decrease tourism in this hotel chain. This is due to two factors: the entry of middle and middle 

class tourists, that is, a more consumer tourist or tourists entering the country for the first time. 

In 2017, a small fluctuation was evident due to the decline in diplomatic relations between 

Cuba and the United States, referenced in figure 14. 

 

 

Figure No 14: Loess decomposition method additive model for the time series average income per tourist 
in the Cubanacan Hotel Chain  

Source: R, version 3.6.3 
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The observation of the correlogram of figure 15 shows that the predominant component is the 

trend, since the autocorrelation values go from positive to negative values as illustrated in the 

figure; However, the seasonal component is also present as it is evident that the 

autocorrelations present a relative maximum with period 12. 

 

 

Figure No 15: Graph of the autocorrelation function for the time series average income per tourist in the 
Cubanacan Hotel Chain  
Source: R, version 3.6.3 

 

The characteristics that are inherent to the average income per tourist series suggest 

that the most appropriate methodology in this case is exponential smoothing, in particular the 

Holt - Winters method, which is used in time series that present trend and seasonality, an 

element that has already been explained previously. 

In the output of R from table 8, we have the model that best fits according to the automatic 

function of the software, which selects the mathematical model that contains the smallest 

dispersion measures from the exponential smoothing methods.  

Table No 8: Holt-Winters exponential. 

Coefficients 

Alpha Beta Gamma a b s1 s2 

0.10341 0. 0. 4050 143.676 0.252 10.999 2.817 

s3 s4 s5 s6 s7 s8 s9 

5.868 4.438 7.452 -7.33 11.907 16.495 16.263 

s10 s11 s12     

12.765 -7.985 -2.066     

Dispersion Measures 

ME RMSE MAE MPE MAPE MASE  

1.37915 21.31734 15.60241 -1.55655 16.01076 0.930843  

Source: Own elaboration 
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Proceeding to demonstrate the quality of the model, the Ljung-Box-Pierce contrast test shown 

in Table 9 is performed, which allows corroborating the behavior of the residuals as white noise 

(p-value> 0.05).  

Table No 9: Ljung-Box Test 

Box-Ljung test data: residuals 

X-squared =0.3719, df = 1, p-value = 0.542 

Source: Own elaboration 

 

The graphic analysis of the residuals allows us to see that they behave as white noise. 

There is no dependency relationship between them as shown in figure 16. 

  

 

Figure No 16: Graph of the standardized residuals of the Holt - Winters prediction model  
Source: R, version 3.6.3 

 

Table 10 shows the forecast of the average income per tourist for the year 2019 in the 

Cubanacan Hotel Chain.  
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Table No 10: Forecast of tourist demand for the year 2019 

 Año Pronóstico Inf 80 Sup 80 Inf 95 Sup 95 

Ene 2019 146.996 119.493 174.500 104.933 189.060 

Feb 2019 150.299 122.650 177.947 108.013 192.584 

Mar 2019 149.121 121.328 176.914 106.615 191.627 

Abr 2019 152.387 124.450 180.323 109.661 195.112 

May 2019 137.857 109.777 165.937 94.913 180.801 

Jun 2019 157.345 129.123 185.567 114.183 200.507 

Jul 2019 162.185 133.822 190.549 118.807 205.563 

Ago 2019 162.205 133.701 190.709 118.612 205.798 

Sep 2019 158.958 130.314 187.602 115.151 202.766 

Oct 2019 138.460 109.676 167.243 94.439 182.481 

Nov 2019 144.631 115.708 173.553 100.398 188.863 

Dic 2019 157.947 126.334 189.561 109.598 206.297 

Source: Own elaboration 

 

Next, figure 17 contains the graphical representation of the predictions for the year 2019. In it, 

a constant variability can be observed for the forecast. 

 

 

Figure No 17: Forecast of the average income per monthly tourist in the Cubanacan Hotel Chain for 

the year 2019 

Source: R, version 3.6.3 

 

Once the forecasting models for the efficiency and efficacy series have been presented, 

their multivariate analysis is continued so that it is possible to interpret how the Cubanacan 

Hotel Chain has behaved over time and in turn characterize it.  
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Figure No 18. Multivariate time series of tourism demand and the efficiency and effectiveness 

indicators (Cubanacan Hotel Chain, 2006-2018) 

Source: R, version 3.6.3 

 

The multivariate representation contained in figure 18 constitutes one of the graphs with 

the greatest explanatory power in this research. This allows us to appreciate the relationship 

between the three elements taken as the object of study: tourist demand, cost per dollar and 

average income per tourist.  

In it, the behavior of the Cubanacan Hotel Chain can be characterized in four 

fundamental stages: stage of deficiency in tourism management until 2008, in which there is a 

reduction in tourism activity and therefore the average income per tourist decreases. However, 

the cost per dollar increases, meaning a management deficit in the hotel chain. Stage of 

economic recession until 2014. This stage is identified by the negative effect caused by the 

world economic crisis as of 2008, also characterized by the fall in average income per tourist 

and a relatively constant tourist activity, on the other hand, an increase in efficiency occurs. 

Stage marked by the reestablishment of official relations between Cuba and the United States, 

in 2016, which brought as a positive effect an increase in tourist demand and a substantial 

increase in efficiency and effectiveness in this sector. Stage of the rupture from the year 2017, 

at this time the tourist demand declines significantly, but the average monthly income per 

tourist increases and the cost per dollar remains relatively constant, projecting an adequate 

effectiveness in terms of tourism management. 

CONCLUSION 

The demand forecast is pertinent to adequately interconnect the productive or service 

sectors that in one way or another intervene in the tourist activity, therefore, the mathematical 

models of time series have to be present for an adequate planning in this strategic economic 

activity and thus improve the quality of the decision making process. At this point, the study 

Average income per tourist 
Cost per dollar 
Tourist 
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achieves the mathematical models to diagnose the tourist demand in the Cubanacan Hotel 

Chain in terms of its efficiency and effectiveness. A sharp drop in this sector is forecast for the 

coming years, aggravated by the economic situation in the country, worsening in the period of 

breakdown of diplomatic relations between Cuba and the United States as of 2017. To this 

should be added the consequences negative effects of the COVID - 19 pandemic bring for the 

short and medium terms. In this complex context, the need arises to combine forecasting 

models with the design of probable scenarios, in which these can materialize, which 

encourages the combination of quantitative methods with qualitative methods. Finally, the 

behavior of tourism management in the hotel chain is characterized over time in four stages: 

stage of deficiency in tourism management, stage of economic recession, stage of diplomatic 

relations and stage of rupture.  
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