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Abstract 
Determining the price or rate per room to be charged to customers is a fundamental decision for 
hotel managers. It is common for hotels to frequently change the price of their rooms based on 
various factors such as market demand, occupancy rate, vacation time, competition, among other 
factors. In this regard, a model of the data panel type has been specified; whose cross-sectional 
dimension included three accommodation segments and the temporary dimension covered from 
January 2014 to December 2021; this in order to analyze the influence of the occupancy rate and 
the average rate per room on revenue per available room (RevPar). For this, a balanced data panel 
was built with monthly information from STR. It was found that the grouped regression is the most 
appropriate to explain the behavior of the RevPar; evidencing the absence of differentiating 
characteristics in terms of RevPar between lodging categories. The empirical results showed a 
direct and significant effect of the occupancy rate and the average room rate on RevPar. 
Keywords: Reveneu per available room, Hotel occupancy rate, Avaerage rate per room sold, Panel 
data model 
 
1. Introduction 
The performance of the main management indicators in the hotel industry is of vital importance 
for hotel managers. Among the main indicators are the occupancy rate and income per available 
room; This last metric is usually used as an indicator of financial profitability for a given period. 
In such a context, if the performance of a particular accommodation improves, this is associated 
with a better performance in the occupancy rate, as well as an improvement in the levels of income 
per available room (RevPar). RevPar is defined as the relationship between total revenue from 
rooms sold or occupied and the total number of rooms available for a period of time 
(Chattopadhyay & Mitra, 2019). 
 
Among the main objectives of the hotel industry is the maximization of its financial profitability 
measured by RevPar. For this, the adoption of strategies aimed at the proper management of the 
income received mainly from the sale of available rooms is relevant. In this regard, the average 
daily rate (ADR) relates the total revenue obtained by the rooms to the total number of occupied 
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rooms; Therefore, this indicator provides an average rate paid per room sold during a given period 
of time. 
 
Now the RevPar for a particular accommodation is directly related to the ADR and its occupancy 
rate (Pan, 2007). Therefore, increasing profits involves evaluating possible adjustments to rates 
per available room and fluctuations in demand. Faced with this, variations in room rates can 
generate a negative impact on perceived benefits. However, the hotel occupancy rate is also 
affected by the supply and demand conditions for a particular geographic area or market, an aspect 
that is common to the entire hotel industry.(Chattopadhyay & Mitra, 2019). 
 
Consequently, hotel revenues will be constantly influenced by demand conditions and the price 
per available room.(Vinod, 2004). Likewise, demand uncertainty also influences investment 
decisions regarding hotel infrastructure.(C.-M. Chen & Lin, 2013). All these aspects, regarding 
the relevance of the determinants of hotel financial profitability, constitute one of the main 
concerns in terms of research within the hotel industry.(Assaf et al., 2012) 
 
Now taking into consideration the hotel industry of Peru as a case of analysis, the present study 
aims to examine the incidence of the average daily rate per room (ADR) and the hotel occupancy 
rate (TNOH) on the income per available room ( RevPar). In this regard, the management of hotel 
revenues and the evaluation of operational performance in scenarios with changing market 
dynamics; among which the type of market economy, the level of competition and market 
conditions, among others, stand out; has necessarily involved a decisional study process with non-
linear characteristics(Choi & Cho, 2000; Madanoglu & Ozdemir, 2016). Under this consideration, 
recent literature has not evidenced studies regarding non-linear relationships between the price of 
hotel services and growth of the hotel industry for the Peruvian case; as well as between the price 
of hotel services and the number of competitors in the market. Most studies have focused on the 
analysis of linear relationships between the determinants of hotel financial profitability. 
 
Following this methodological perspective of analysis, a study is established from an approach 
that addresses the possible presence of unobservable heterogeneity present among the various 
lodging categories. In this sense, the use of panel data models is a useful tool; within the range of 
econometric methodologies; to analyze and evaluate the presence of unobservable characteristics 
associated with each transversal study unit. Therefore, this type of econometric modeling allows 
estimating the presence of differential characteristics between lodging categories; as well as 
determine the marginal impact of ADR and TNOH on RevPar; prior evaluation of the statistical 
significance of its parameters. 
 
Specifically, the objective of this study is to address the following questions: what is the impact of 
ADR and TNOH on RevPar for the hotel industry in Peru?, and is there the presence of 
unobservable heterogeneity in the lodging categories in Peru? Peru's hotel industry? In this context, 
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this research focuses on the analysis of RevPar, as an indicator of financial profitability, based on 
its two main determinants: ADR and TNOH, an indicator that has great relevance for the 
management of hotel revenues (Chattopadhyay & Mitra, 2019). However, the scope of this 
research does not include the study of seasonal or trend patterns. But the research contribution lies 
in the evaluation of the linear relationships of RevPar based on its determinants from a perspective 
by lodging category, using the Peruvian hotel industry as a case of analysis. 
The rest of the document is organized as follows: Section II reviews the literature on hotel revenue 
management based on its main determinants. Section III presents the research methodology 
developed in this case study. Section IV presents the empirical results found and the details of the 
analysis carried out. In Section V the discussion of results is presented, and finally, in Section VI 
the main conclusions of the analyzed case are developed. 
 
2. Literature Review 
In various studies, the main hotel revenue management measures to measure accommodation 
performance are ADR, RevPar and occupancy rate, among others.(Hung et al., 2010). In this 
regard, the occupancy rate and the ADR are the main determinants of the RevPar, this is because 
the RevPar is determined by the product between the hotel occupancy rate and the ADR.(Cross et 
al., 2009). RevPar has become a relevant measure of hotel financial performance(Ismail et al., 
2002); and is analyzed as a dependent or endogenous variable(Altin et al., 2017). In this way, the 
predicted relationships between the ADR, the demand in terms of the hotel occupancy rate and the 
RevPar is essential not only to determine and evaluate the performance of a hotel, but because it 
allows having a reference point for comparison with the competition within the hotel 
industry(Mauri, 2013; Chattopadhyay & Mitra, 2019). 
 
RevPar is usually used as an indicator of financial profitability in the hotel industry. This hotel 
management ratio is usually used to evaluate, adjust and/or maintain prices; which is 
complemented by an analysis of the occupancy rate(Bhamornsathit & Katawandee, 2016). RevPar 
is estimated by the relationship between room revenue and the total number of available or total 
rooms in the establishment. However, this indicator can also be obtained through the product 
between the average daily rate (ADR) and the occupancy rate (TNOH).(Bravo Zúñiga & Canto 
Briceño, 2021, p. 9). 
 
In relation to the hotel occupancy rate (TNOH)Rondi (2019)defines it as a management indicator 
that allows evaluating hotel performance1. Being a ratio that allows observing and evaluating the 
results of hotel management. It is important to note that this indicator is affected by the seasonal 
components observed in the hotel market. The main factors being the presence of high and low 
seasons(Rondi, 2019, p. 150). For his part,Sánchez et al. (2017), express that in the hotel industry 
the hotel occupancy rate, together with the price level, allow reference to the levels of income 
received per available room. Such a result is consistent with the fact that the provision of 

 
1This rate is estimated by the quotient between the number of occupied rooms and the number of available rooms. 
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complementary services to traditional lodging is shown as an alternative way of approaching the 
analysis of hotel profitability; suggesting for this purpose to consider all the business units that 
make up the hotel company(Carmona, 2012;Dunn & Brooks, 1990).  
 
Regarding the price or Average Daily Rate (ADR), this ratio is defined as an internal financial 
indicator and not as an indicator that enables a comparative market analysis.(Bagnera, 2016). 
Consequently, the ADR allows information regarding the average amount paid by clients, 
considering for this purpose only the rooms enabled to be sold in a specific period of time. The 
ADR is calculated by the quotient between the sum of revenue per room and the total number of 
rooms sold or occupied for a period of time.2 (Bravo Zúñiga & Canto Briceño, 2021, p. 8). 
 
On the other hand, the growth of the hotel industry is essential for its development and 
sustainability. There are studies that identify various factors that can influence the growth rate of 
the hotel industry. Among the most relevant are the size of the company, age, and location, among 
other factors.(Barros, 2005; Park & Jang, 2010). In this regard, it is important to note that price 
can positively influence the growth rate of hotel companies; In this sense, a positive price 
variability will directly impact the estimated growth rate.(Skalpe & Sandvik, 2002; Falk & 
Hagsten, 2015). However, prices can be affected by various factors exogenous to hotel companies, 
which can negatively influence their growth prospects. 
 
A no less important factor that is closely linked to prices is the quality of the hosting services. In 
the hotel industry, various studies suggest that a high price of lodging services will be linked to a 
high quality of the hotel services provided to customers; and this aspect would reveal that tourists' 
willingness to pay increases the higher the quality of the hotels.(Nayyar, 1990; Henley et al., 2004; 
Chiu & Chen, 2014). 
 
On the other hand, it is observed that hotel prices are also influenced by the level of local 
competition.(Falk & Hagsten, 2015). In such a context, hotel prices will increase in the presence 
of fewer nearby competitors. Consequently, a greater number of nearby competitors will 
negatively impact the price level of hotels.(Gan & Hernandez, 2013; Chattopadhyay & Mitra, 
2019). From these considerations it can be established that the interaction between demand and 
the determinants of supply influence the establishment of the price level in the hotel market.(Baum 
& Haveman, 1997; Min et al., 2002; Chattopadhyay & Mitra, 2019). 
 
For their part, hotel occupancy rates positively influence the price per available room. In addition, 
prices may differ widely within the same geographic area, location and according to specific 
attributes of the accommodation such as size, location, seasonality, among other aspects; that 
influence hotel price levels(Thrane, 2007; Becerra et al., 2013; Chattopadhyay & Mitra, 2019). 

 
2Although the ADR is similar in its estimation to the RevPar, the latter differs in that its calculation is determined 
based on all available rooms. 
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Finally, revenue per available room (RevPar) tends to be higher in locations with greater 
availability of hotels or high-end serviced accommodations(Canina et al., 2005; Chattopadhyay & 
Mitra, 2019). 
 
From the review of the literature regarding forecasting models applied to hotel revenue 
management, it is stated that the majority of studies are based on linear regression approaches to 
capture the relationships between the variables that determine RevPar (ADR and TNOH). . In this 
context, for the purposes of analysis and econometric modeling, the number of available rooms is 
taken as a proxy for hotel supply and as a proxy for demand.3of lodging services to the hotel 
occupancy rate. 
 
3. Methodology 
This section provides the details of the description of data, variables and 
model used in the study. 
 
3.1. Description of variables and data 
For this research, two independent variables have been used to explain the variability of revenue 
per available room (RevPar). The explanatory variables include the average daily room rate ADR 
and the hotel occupancy rate (TNOH). The data contained in the study variables were compiled on 
a monthly basis. 
 
The required data was collected from Smith Travel Research (STR) accommodation statistics for 
the period from January 2014 to December 2021, making a total of 216 observations per study 
variable. 
 
3.2. Panel data model specification 
Econometric modelingcontemplates the specification of a panel-type linear model with three study 
variables; one endogenous and two explanatory, where the subscript will denote the transversal 
unit “lodging category”; and the subscript the temporal dimension, with the purpose of 
determining, evaluating and explaining“𝑖”“𝑡”causal relationships between the variables 
studied(Larios et al., 2016). Panel data models allow us to evaluate and understand the dynamics 
of the variability of repeated cross-sectional observations in a pre-established time horizon.(Torres, 
2007). Following this methodology, this work used the following econometric specification of the 
panel data type: 

RevPar = β + β TNOH + β ADR + ε  
 
Where “i” indicates the accommodation category (Midscale and Economy, Upscale and Upper 
Midscale, Luxury and Upper Upscale), “t” the month, “RevParit” the monthly income per 
available room, “βo” the intercept of the equation , “βj” the quantification of the partial effect of 

 
3The real hotel demand can be determined by the product of the occupancy rate and the number of available rooms. 
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the explanatory variable “j” on the dependent variable, “TNOHit” specifies the hotel occupancy 
ratio by accommodation category “i” in period “t”, “ADRit” indicates the rate average per room 
sold by accommodation category "i" in period "t", and “εit” shows the random disturbance of the 
equation. 
 
It should be noted that the data has been grouped into three lodging segments: Midscale and 
Economy, Upscale and Upper Midscale; and Luxury and Upper Upscale4. Then, given the present 
methodology, three types of specifications were carried out: A grouped model, a fixed effects 
model and finally a random effects specification. Subsequently, the various diagnostic tests were 
executed, related to the static data panel type models, with the purpose of choosing the best model 
and obtaining the most appropriate parameters (estimators). It is important to mention that the 
dynamics of this type of modeling is to exploit both the transversal and temporal variability that 
occurs in the units of analysis; However, the equation does not include seasonal or trend 
components5. 
 
4. Estimation and analysis of results6 
From the objectives set in this study, it is expected to achieve a value of the estimators,𝛽 > 0, 

which will show the partial (marginal) effects of the explanatory variables (TNOH and ADR) on 
the RevPar. Given the treatment methodology for this type of models, the first procedure consists 
of validating the structure of the error term, which implies confirming whether the error term 
contains an unobservable element, specific to each transversal unit or lodging category, additional 
to that term. that varies both between transversal and temporal units. From the Breusch-Pagan 
test7The following result was obtained (see graph 1): 
 
Figure 1 Breusch-Pagan Test Results Window 

 
4The grouping responds to its feasibility of categorization and availability of data regarding RevPar and ADR. 
5An extension to this model is the incorporation of dummy variables that allow capturing the seasonal dynamics for 
each month of the years studied.(Fox, 2015). 
6The results windows have been processed with the Stata program. 
7This test establishes the hypothesis that the variance of the unobserved component is equal to zero. 

                          Prob > chibar2 =   1.0000
                             chibar2(01) =     0.00
        Test:   Var(u) = 0

                       u            0              0
                       e     355.0488       18.84274
                  REVPAR     15278.43        123.606
                                                       
                                 Var     sd = sqrt(Var)
        Estimated results:

        REVPAR[categoria,t] = Xb + u[categoria] + e[categoria,t]

Breusch and Pagan Lagrangian multiplier test for random effects
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Source: self made. 
 
The results in graph 1 confirm that the error structure requires a single component; whose 
variability is concentrated between transversal units and over time, omitting the presence of 
unobservable agent-specific effects in the sample. Therefore, the efficient estimators are those 
provided by the least squares method.8, with respect to those obtained by the generalized least 
squares method9.In light of this result, the subsequent step consists of estimating the equation using 
the fixed effects technique, in order to contrast the significance of the fixed effects associated with 
each transversal unit of analysis or lodging category for the present case study. 
 
Chart 2 Fixed effects regression results window 

 
Source: self made. 
 
Figure 2 shows the results of the fixed effects regression. The results reported in the F statistic, 
associated with the significance of the fixed effects, confirm that the dichotomous variables 
associated with each unobservable effect of the ith accommodation category are not significant.10. 
Which allows us to conclude that the estimators provided by the least squares method (pooled 
model) prevail over those obtained by the fixed effects model. These results confirm the absence 
of unobservable heterogeneity in the sample linked to the three lodging categories analyzed in the 

 
8Grouped or pooled model. 
9Random effects model. 
10A probability (Prob > F = 0.6885) greater than 1%, 5% and 10% of significance is reported; which would indicate 
that fixed effects are not significant. This result indicates that the dichotomous variables associated with the 
unobserved effect of the ith accommodation category are statistically equal to zero. 

F test that all u_i=0: F(2, 211) = 0.37                      Prob > F = 0.6885
                                                                              
         rho    .01058758   (fraction of variance due to u_i)
     sigma_e    18.842738
     sigma_u    1.9491876
                                                                              
       _cons    -168.4378   6.015004   -28.00   0.000     -180.295   -156.5806
         ADR     .5901201   .0147397    40.04   0.000     .5610642    .6191761
        TNOH     2.920087   .1243762    23.48   0.000     2.674908    3.165266
                                                                              
      REVPAR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

corr(u_i, Xb)  = -0.5951                        Prob > F          =     0.0000
                                                F(2,211)          =    2322.50

     overall = 0.9771                                         max =         72
     between = 0.9999                                         avg =       72.0
     within  = 0.9565                                         min =         72
R-sq:                                           Obs per group:

Group variable: categoria                       Number of groups  =          3
Fixed-effects (within) regression               Number of obs     =        216
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present study. Therefore, these results would indicate that the estimators provided by the Ordinary 
Least Squares (OLS) method are the most appropriate. 
 
Chart 3 Results window for robust OLS regression in the presence of heteroscedasticity 
(pooled model) 

 
Source: self made. 
Having determined the prevalence of OLS estimation compared to the other specifications, it is 
pertinent to evaluate the presence of correlation, heteroscedasticity and multicollinearity problems. 
In this regard, the results provided in Figure 3 provide a robust regression in the presence of 
heteroskedasticity; obtaining efficient estimators11. 
 
Table 1 Correlation matrix 

 REVPAR TNOH ADR 
REVPAR 1.0000   
TNOH 0.5258 1.0000  
ADR 0.9458 0.2626 1.0000 

Source: self made. 
 
Table 1 shows the correlation results between the study variables, specifying a limited correlation 
between TNOH and ADR, which suggests the absence of multicollinearity, providing such a result 
as evidence in favor of the fact that the variability of the regressors of the equation provide relevant 
information about the behavior of the endogenous variable (RevPar). Likewise, this matrix reports 
a high correlation between RevPar and ADR, which suggests that this last indicator has a relevant 
impact on the RevPar results. 
 
Table 2 Variance inflation factor matrix 

Variable VIF 1/VIF 
TNOH 1.07 0.931032 
ADR 1.07 0.931032 
Mean VIF 1.07  

 
11Although in the presence of heteroskedasticity the OLS estimators remain unbiased, the t and F statistical tests lose 
validity; and the estimators are inefficient. 

                                                                              
       _cons    -167.7426   7.901394   -21.23   0.000    -183.3175   -152.1677
         ADR     .5836687   .0116302    50.19   0.000     .5607436    .6065937
        TNOH     2.948405   .1575353    18.72   0.000     2.637877    3.258933
                                                                              
      REVPAR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                             Robust
                                                                              

                                                Root MSE          =     18.787
                                                R-squared         =     0.9771
                                                Prob > F          =     0.0000
                                                F(2, 213)         =    2569.69
Linear regression                               Number of obs     =        216
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Source: self made. 
 
Finally, Table 2 reports the results of the variance inflation factor for the regressors included in 
the equation, which confirm the absence of multicollinearity; because values less than 10 are 
observed, indicating that the equation does not present multicollinearity problems. 
 
Based on these results provided by the estimate made by MCO, the following assertions can be 
made. First, the regressors TNOH and ADR are significant as determinants of RevPar. Such results 
indicate that the partial effects of the explanatory variables are relevant to explain the variability 
of RevPar, but with a different marginal impact on the endogenous variable. Likewise, it is 
specified that the partial impact of the explanatory variables has a direct (positive) meaning, a 
result that is in line with the theoretical postulates developed in the present study. Suggesting, 
therefore, that the higher the occupancy rate (TNOH), the greater the hotel financial profitability 
measured by RevPar. And similarly, an increase in average rates per room sold (ADR) will also 
have a positive impact on RevPar. 
 
On the other hand, the empirical results suggest that TNOH is the indicator that has the greatest 
marginal impact on RevPar.For its part, the ADR estimator would show a limited impact on 
RevPar, compared to the marginal effect provided by the TNOH. The latter would suggest that 
TNOH is the most determining indicator of hotel financial profitability levels (RevPar). However, 
since the TNOH is a proxy for market demand, it would be determined exogenously. Being, 
therefore, outside the control of hotel managers. Therefore, if the objective is established on the 
maximization of hotel financial profitability, via the maximization of income per available room; 
The hotel variable or indicator that would be within the discretionary margins of control by the 
administrators would be the ADR. 
 
Finally, the non-significance of the intercept is observed in the OLS regression, determining the 
absence of autonomous effects unrelated to the marginal effects of the TNOH and the ADR. This 
result confirms that the TNOH and ADR indicators are the main determinants of RevPar. 
 
5. Discussion of results 
From the analysis of the data by grouped regression, its results suggest that TNOH and ADR are 
the main regressors that explain the variability and/or behavior of RevPar, this regression method 
connoting in turn the absence of unobservable heterogeneity by category of lodging. 
 
AboutZheng (2014)specifies that although there is a high correlational significance between 
TNOH and RevPar, an accelerated increase in the occupancy rate in recessionary scenarios would 
negatively impact RevPar; This is because TNOH is influenced by environmental factors. For his 
part,Sainaghi (2011)points out that among the main determinants of RevPar is hotel capacity, and 
that added to the number of employees, the number of years of operation and market orientation, 
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among other factors, have a significant impact on RevPar. At the same time,Sainaghi et al. (2021). 
They also confirm the significance between hotel occupancy rate and RevPar. Adding that there 
are other factors such as the type and size of the lodging room, along with the location and seasonal 
pattern as other relevant factors that explain the differences in RevPar.Sánchez et al. (2017), on 
the other hand, confirms a significant relationship between the occupancy rate and prices or rates 
per room as determinants of RevPar. For his part,Ibañez et al. (2020)It is also consistent with the 
empirical results presented in the present study, which details the existence of a significant 
relationship between RevPar and TNOH. 
 
Regarding the significance of ADR as a determinant of RevParChattopadhyay & Mitra 
(2019)point out that both the price or rate per room (ADR) and tourist demand show positive and 
significant effects on the behavior of RevPar. Likewise, they show that the seasonal pattern has a 
significant impact on RevPar. Such results are consistent with those evidenced in the present 
investigation. But they connote that if the objective is the maximization of profits, this is achieved 
only through the maximization of ADR. 
 
Consequently, it can be specified that an adequate setting of the average daily rate (ADR) is the 
most relevant and critical decision to improve hotel profitability indices measured by RevPar. But, 
it is important to note that a limitation to the study carried out byChattopadhyay & Mitra (2019), 
is the circumscription of the cultural and socioeconomic environment already pre-established by 
the country studied. Implying that any substantial change in some of the variables studied could 
affect the results obtained. In addition, prices are also susceptible to being influenced by changes 
in the socioeconomic and/or political scenarios inherent to the analyzed environment. 
 
With everything explained so far, it is appropriate to specify that although RevPar is one of the 
most used hotel profitability indicators in the industry; There is debate as to its reliability, scope 
and limitations.Lee et al. (2019)express that the RevParhas presented limitations to adequately 
measure financial performance, circumstances that have led to the development of other alternative 
performance measures. In this regard, gross operating profit per available room (GOPPAR) has 
become a viable alternative that resolves some of the limitations contained in RevPar. In 
general,Lee et al. (2019) They note that RevPar is more useful than GOPPAR to analyze results at 
the company level, yielding mixed results at the property level. 
 
For his part,Schwartz et al.(2017)They point out that there are conditions for the use of RevPar. In 
principle, they suggest that in lower category accommodations, and with the presence of income 
not related to the trade of available rooms; The use of GOPPAR becomes a more appropriate 
measure than RevPar. Similar evaluative position expressesChen et al (2011), who suggest that 
the explanatory power of RevPar should be evaluated with respect to other financial ratios such as 
earnings per share, return on assets, and return on equity, among other financial management 
ratios. 
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Finally, the inclusion of other variables that allow for further study of RevPar variability is a 
fundamental aspect in the search for other determinants of hotel financial profitability. In this 
sense, factors such as location, market segment(Ismail et al., 2002), as well as those related to hotel 
performance ratings(Jolliffe & Farnsworth, 2003), the type of hotel infrastructure, the distance and 
the seasonal pattern,(Schwartz & Webb, 2022), can emerge as those relevant factors to explain the 
levels of income per available room for a given hotel. 
 
6. Conclusions 

It is established in relation to the first research question that theEmpirical results confirm the 
existence of a direct and significant relationship of TNOH and ADR with RevPar. Being, therefore, 
its main determinants that would explain the variability of RevPar. Result that is consistent with 
the theoretical definition of RevPar. 

 
In relation to the second research question, the non-presence of differential characteristics in 

terms of RevPar between lodging categories studied at the level of the hotel industry in Peru is 
noted. A result that would confirm that the divergences between financial profitability levels, 
measured by RevPar, would be influenced mainly by environmental factors inherent to hotel 
demand (TNOH), and by pricing strategies linked to ADR regardless of the lodging category. 

 
Consequently, in the model presented, the average daily rate (ADR) is the only instrument that 

has the potential to be controlled by hotel managers, with the aim of maximizing financial 
profitability. The other regressor (TNOH) will be influenced and/or determined by various 
environmental factors, remaining outside the control of hotel managers. Therefore, setting an 
adequate average daily rate (ADR) is a critical decision to improve profitability in the hotel 
industry, regardless of the lodging category in which the hotel is located. However, the inclusion 
of other variables such as seasonal and trend components, among others, is suggested in order to 
improve the explanatory and predictive capacity of the model. 
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