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Abstract 

Understanding and modeling travelers’ decisions on air transportation by correctly analyzing 

passengers’ satisfaction and their airline choice are essential elements in air transportation planning. 

However, the relationship between passengers’ satisfaction with airlines and their airline choice 

behavior has been developed in each area independently from the other. This research reduces the 

gap between air traveler satisfaction assessment and airline choice by analyzing how air traveler 

satisfaction influences the air carrier choice process. 

This research focuses on understanding how travelers choose airlines for international round-trip 

flights, identifying the relevant factors that passengers take into account and quantify the impact of 

traveler satisfaction has on their preferences. For this purpose, three different databases were 

collected and used. First, we study the role of service quality perceptions in determining passengers’ 

satisfaction. Traveler perception of service quality was evaluated, considering it as a chain of 

services related to departure airport service, airline service, and arrival airport service. Thus, a new 

scale for assessing passenger experiences in air travel is proposed. We apply a second survey to find 

a robust customer satisfaction index for air journeys. In which, structural equation modeling was 

applied to validate the theoretical model by examining the relationship between service quality 

stages, perceived value, passenger satisfaction, and behavioral intentions. 

Finally, we use the third survey for analyzing air passengers’ demand for international round-trip 

flights. With this survey, we found models without latent variables, and subsequently, they were 

included to find a hybrid discrete choice model. Thus, this study hypothesizes that the airline choice 

process depends not only on a set of measurable factors but also on passenger satisfaction with the 

airline which, in turn, is influenced by travelers’ personality traits. Results indicate that passenger's 

personality traits, which were measured through a personality test, allow explaining the passenger 

satisfaction with the airlines. Furthermore, passenger satisfaction with each airline service is 

associated with airlines’ utilities. Therefore, by incorporating traveler satisfaction with airline into 

an airline choice model, choice behavior can be modeled more precisely. Hence, the service quality 

scale for air travel, the customer satisfaction index for air journeys and the hybrid choice model 
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found in this research provide useful information for developing effective operational and marketing 

strategies for successful air transportation management. 

Keywords: Service quality, passenger satisfaction, satisfaction index, airline choice model, 

personality traits, round-trip flights. 

 

Resumen 

Comprender y modelar las decisiones de los viajeros con respecto al transporte aéreo, analizando 

correctamente la satisfacción de los pasajeros y la elección de una aerolínea son elementos esenciales 

en la planificación del transporte aéreo. Sin embargo, la relación entre la satisfacción de los pasajeros 

con las aerolíneas y sus elecciones, se ha desarrollado en cada área independientemente de la otra. 

Esta investigación reduce la brecha que existe entre la evaluación de la satisfacción del viajero aéreo 

y la elección de la aerolínea, al analizar cómo la satisfacción del viajero con una aerolínea, influye 

en el proceso de elección de la misma. 

Esta investigación se centra en comprender cómo los viajeros eligen aerolíneas para vuelos 

internacionales de ida y vuelta, identificando los factores relevantes que los pasajeros tienen en 

cuenta y cuantificando el impacto de la satisfacción del viajero en sus preferencias. Para este 

propósito, se recopilaron y utilizaron tres bases de datos diferentes. Primero, se estudió el papel de 

las percepciones de la calidad del servicio en la satisfacción de los pasajeros. La percepción del 

viajero sobre la calidad del servicio se evaluó, considerándola como una cadena de servicios 

relacionados con el servicio del aeropuerto de salida, el servicio de la aerolínea y el servicio del 

aeropuerto de llegada. Por lo tanto, se propone una nueva escala para evaluar las experiencias de los 

pasajeros en viajes aéreos. Aplicamos una segunda encuesta para encontrar un índice robusto de 

satisfacción del cliente para viajes aéreos. En el cual, se aplicó el modelo de ecuaciones estructurales 

para validar el modelo teórico, al examinar la relación entre las etapas de calidad del servicio, el 

valor percibido, la satisfacción del pasajero y su lealtad. 

Finalmente, la tercera encuesta se usa para analizar la demanda de los pasajeros aéreos en vuelos 

internacionales de ida y vuelta, donde inicialmente se obtienen modelos sin variables latentes y 

posteriormente las variables latentes son incluidas para encontrar un modelo híbrido de elección 

discreta. Por lo tanto, este estudio plantea la hipótesis de que el proceso de elección de la aerolínea 

depende no solo de un conjunto de factores medibles, sino también de la satisfacción de los pasajeros 

con la aerolínea, que a su vez está influenciada por los rasgos de personalidad de los viajeros. Los 

resultados indican que los rasgos de personalidad de los pasajeros medidos a través de un test de 

personalidad permiten explicar la satisfacción de los pasajeros con las aerolíneas; además, se 
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encontró  la satisfacción de los pasajeros con cada servicio de la aerolínea está asociada con las 

utilidades de las aerolíneas. Así, el comportamiento de elección se puede modelar con mayor 

precisión, al incorporar la satisfacción del viajero con la aerolínea en un modelo de elección. Por lo 

tanto, la escala de calidad del servicio, el índice de satisfacción del cliente para viajes aéreos y el 

modelo de hibrido de elección de aerolínea que se encuentra en esta investigación, proporcionan 

información útil para desarrollar estrategias efectivas de operación y de marketing para una gestión 

exitosa en el transporte aéreo. 

Palabras claves: Calidad del servicio, satisfacción del pasajero, índice de satisfacción, modelo de 

elección de aerolínea, rasgos de personalidad, vuelos ida y vuelta. 

 

TITULO EN ESPAÑOL: Modelo de elección de aerolínea: el rol de la variable latente 

satisfacción 
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Introduction 

The transportation industry and especially air transportation is one of the major global economic 

sectors (Obioma, Wokili, Victor, & Benjamin, 2013; Hu, Xiao, Deng, Xiao, & Wang, 2015; 

Abdullahi, Adesogan, & Alhaji, 2018). Hence, predicting consumer airline choice has become an 

increasingly important business challenge due to the competitive airline market (Balobaba, Odoni, 

& Barnhart, 2015). Airline choice behavior has been considered a key element in air transportation 

planning, as it is the basis upon which management policy is determined. In particular, consumer 

flight choices are dependent not only on airline attributes but also on traveler characteristics, 

perceptions, and motives. Hence, a challenge for airlines is, among many other elements, to provide 

high service quality to the travelers, which in turn, leads to high passenger satisfaction and 

consequently has an impact on their decision-making process (E. Park, 2019; Prentice & Kadan, 

2019). 

Therefore, understanding air traveler behavior and their reason for choosing one air carrier over 

another is an essential issue in the air passenger transportation market. However, traveler behavior 

is a complex process. For instance, for each journey, passengers have a choice between airlines, each 

with its own specific characteristics, advantages and disadvantages, and cost. Thus, it is necessary 

to understand the underlying patterns of air traveler behavior. Most utility theories used in air 

transportation studies only focus on the weight of tangible attributes in the choice decision (e.g., 

travel time, airfare). However, travelers can incorporate remembered experiences from previous trips 

into their assessment of alternatives when making a new choice (Kahneman & Krueger, 2006). 

Accordingly, it will often be the case that travelers will choose an airline based on their satisfaction 

with previous trips or based on word-of-mouth recommendations. 

Although studies on airline choice and air traveler satisfaction research have advanced substantially, 

this progress has been developed in each area independently from the other. In this research, we try 

to reduce the gap between air traveler satisfaction assessment and airline choice by analyzing how 

air traveler satisfaction influences the air carrier choice process. That could provide insights to air 

transport management in the process of assessing service improvements aimed at enhancing traveler 

satisfaction and increasing market share. 
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In the airline industry, scholars have found a significant relationship between airline service quality 

and traveler satisfaction, meaning that the higher the perceived service quality, the higher the 

resulting traveler satisfaction (Kim & Lee, 2011; Ming-kei & Yui-Yip, 2016; Mohamed & Rani, 

2016; Farooq et al., 2018). That means that the air carriers need to fit the service to the attributes 

required by travelers in order to become a more attractive option and influence an airline shift. 

How traveler satisfaction with previous trips taken on a particular mode of transportation can 

influence future mode choice has only been studied to a limited degree. To the best of our knowledge, 

few studies have evaluated the link between traveler satisfaction with previous trips and mode 

choice. In this regard, Abou-Zeid & Ben-Akiva (2012) analyzed the differences in the mode 

switching patterns between two public transportation experiments. Factors that contributed to these 

differences include, among other attributes, psychological factors such as satisfaction. Their results 

showed that higher satisfaction with public transportation use and lower satisfaction with car use 

make mode switch from car to public transport more likely. Beirao & Cabral (2007) explored the 

traveler perception of public transport services through qualitative research. Their results showed 

that the perceived service performance of trips on public transport and in a car has an important 

effect on choosing that mode. In much older research, Reibstein, Lovelock, & Dobson (1980) 

indicated that overall satisfaction with bus trips has a significant positive effect on the frequency of 

bus use. Based on the above studies, it seems valid to assume that travelers who are highly satisfied 

with any transportation mode have a higher probability of choosing the same mode for future trips 

compared to less satisfied travelers. Additionally, familiarity with a certain way of traveling may 

also affect future choices (De Vos, Schwanen, Van Acker, & Witlox, 2019). 

Hence, in this research, traveler satisfaction with the airline service and its effect on airline choice is 

investigated and assessed. That is because, for air service providers, understanding what passengers 

expect and their satisfaction level is the most important step in defining and delivering a high service 

quality (Zeithaml, Berry, & Parasuraman, 1996). However, measuring quantitatively and 

understanding how travelers form service evaluations is a challenging issue. Therefore, McFadden 

1986 proposed an approach to assess and include latent psychological variables on choice models. 

This approach allows us to measure traveler satisfaction with service as a latent variable and 

incorporates it into the airline choice model. The inclusion of latent variables can lead to a more 

realistic representation of the choice behavior, and consequently, higher explanatory power.  

Several studies have considered the suggestion made by McFadden (1986) and have introduced 

attitude factors in choice models as explanatory variables. Regarding satisfaction latent variable, 

Ben-Akiva et al. (2002) analyzed a case study based on Polydoropoulou (1997), where the 
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willingness to pay for advanced traveler information systems was estimated. The model included the 

latent variable of satisfaction as an explanatory variable in the usage decision. Thus, the utility was 

a function of the service attributes such as cost and payment method, as well as the overall 

satisfaction with the service. Tam, Lam, & Lo (2011) assessed the impact of satisfaction with service 

quality on airport ground access mode choice. The latent variable of satisfaction was included in the 

mode choice model as an explanatory variable, and it was found to be a larger magnitude compared 

to other variables. Besides, travel time, gender, age, and education level were identified as 

explanatory variables of the satisfaction latent variable. Ben-Akiva et al. (2002) and Tam et al. 

(2011) found that satisfaction latent variable had a positive estimated parameter. That implied that 

the utility increased with the traveler satisfaction level. They also found that including satisfaction 

in the utility function significantly improved the goodness-of-fit of the choice models. 

The most general framework for modeling latent variables has been proposed by Ben-Akiva et al. 

(2002) and it consists of two components. The structural model, in which the latent variable is 

explained by exogenous and endogenous variables, while the measurement model describes the 

relationship between the indicators and its corresponding latent variable. Most studies on latent 

variables (LVs) have only considered socioeconomic characteristics as explanatory variables in the 

structural model (Yáñez et al., 2010; Dekker et al., 2014; Motoaki and Daziano, 2015; Li et al., 

2019). 

The existing research literature shows that some scholars have defined customer satisfaction in terms 

of psychological factors. For example, Eklöf & Westlund (2002) defined customer satisfaction as 

resulting variable that assesses the consumer's attitude or psychological state after his experience 

with the service. In case of services with a high degree of customer participation, Matzler, Faullant, 

Renzl, & Leiter (2005) suggested that satisfaction perceived with the entire service might be strongly 

dependent on satisfaction with the own performance. They suggested a direct relationship between 

personality and self-satisfaction, mediated by the system of emotions. Siddiqui (2012) suggested that 

customer satisfaction is affected by customer internal factors such as values and mood. Some 

customer satisfaction studies have suggested that satisfaction reflects the degree to which a consumer 

believes that the use of a service evokes positive feelings (Rust & Oliver, 1994; Cronin, Brady, & 

Hult, 2000; Al-Refaie, Bata, Eteiwi, & Jalham, 2014). Castillo (2017) suggested that consumers’ 

personality traits contribute to understanding customers’ satisfaction. Zhang, Liu, Lu, & Xiao (2019) 

defined the satisfaction of transport service as a kind of psychological state. 

The above studies have identified psychological characteristics into customer satisfaction 

description. However, the role of personality traits in modeling latent variables has been ignored in 
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the structural models. In this study, in addition to socioeconomic characteristics and air travel 

experiences, we considered personality traits as explanatory variables of air traveler satisfaction, 

which have not previously been reported in the literature of transportation choice. The modeling 

challenge is to develop a hybrid discrete choice (HDC) model that is not only able to predict air 

traveler preferences but also recognize the impact of perception variables (i.e., satisfaction with 

airline service) and psychological traits on traveler satisfaction. Although transportation research 

reflects a steady interest in HDC models, none of the studies we examined applied this modeling 

approach to investigate the influence of passenger satisfaction on airline choice. Thus, to contribute 

to a better understanding of this field, this study included not only observable factors but also 

individual attitudes influencing airline choice. 

Thus, to assess the role of the latent variable of satisfaction into the airline choice model, some 

research steps had to be performed. First, an assessment service quality scale for evaluating 

passenger experience for air journeys was found using structural equation modeling. Second, a 

customer satisfaction index was developed to assess traveler satisfaction. Third, airline choice 

models for international round-trip flights were performed, where the latent variable of satisfaction 

was not included. Fourth, the role of traveler satisfaction with airline service on air carrier choice 

was tested, where the inclusion of traveler satisfaction leads to a more realistic representation of 

airline choice processes. 

THE AIM AND OBJECTIVES OF THE RESEARCH 

This research aim is to understand how travelers choose airlines for international round-trip flights, 

identifying the relevant factors that passengers take into account and quantify the impact of traveler 

satisfaction has on their preferences. The research aim will be achieved through the following 

objectives: 
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Three surveys were designed to collect data in order to achieve the above objectives. The first survey 

was targeted to assess air travelers’ service quality perceptions in order to test and find a 

measurement scale for service quality. The second questionnaire was addressed to test a customer 

satisfaction index model applied in the air transportation framework. The third survey was designed 

to account for both observable and latent variables regarding traveler choice behaviors for 

international round-trip flights. 

STRUCTURE OF THE THESIS 

This thesis is composed of five chapters. From this dissertation, four papers were produced, one of 

which has already been published (Chapter 1), another has been accepted for publication (Chapter 

2) and the others two have been submitted for evaluation (Chapters 3 and 4). Thus, the main body 

of this research is contained in four chapters. Introduction, literature review, conclusion, and 

references are self-contained in each chapter. 

Chapters 1 and 2 were focused on exploring the aspects that lead to travelers' satisfaction. Based on 

chapters 1 and 2, relevant indicators were extracted in order to find the measurement model of the 

satisfaction latent variables with each airline. Subsequently, the satisfaction latent variables were 

assessed in a hybrid choice model in chapter 4. The stated preference instrument is the base of the 

airline choice model.  Therefore, extensive experimental research was carried out to design the stated 

preferences, which were report in chapter 3.  This chapter describes in detail the monitoring 

performed of the fare behavior of the airlines involved in the study. Furthermore, models without 
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the latent satisfaction variable were calibrated in chapter 3. The results of the calibrated mixed logit 

model found in Chapter 3 were compared to the results of the hybrid choice model found in Chapter 

4. Different research contributions were found in the four chapters as follows: 

In Chapter 1, a new scale for assessing traveler experience in air trips is proposed. The air travel 

service quality (ATSQ) scale considers three service stages: departure airport service, airline service, 

and arrival airport service. Here, a structural equation model is applied to examine the relationship 

between service quality stages, passenger satisfaction, and behavioral intentions. The main 

contributions of this chapter are, first, the identification of the arrival airport service quality as a 

stage of integral service. Second, the development of a new measurement scale for service quality 

based on traveler perceptions on air trips. 

In Chapter 2, a robust customer satisfaction index (RCSI) is proposed, which is adapted to the field 

of air transportation global service and is used to measure the level of traveler satisfaction. This 

chapter also provides empirical support to the causal relationships between service quality, perceived 

value, and traveler satisfaction and loyalty. The chapter findings contribute to the literature. Firstly, 

because it offers an overview of how service quality perception can be measured for air journeys, 

and second, it introduces a new robust traveler satisfaction index which is less sensitive to outlier 

data than the American customer satisfaction index formulation developed by Fornell, Johnson, 

Anderson, Cha, & Bryant (1996). 

In Chapter 3, the impact of outbound and return flight schedule preferences on airline choice for 

international journeys are quantified. Additionally, the effects of schedule combinations on airline 

choice using the multinomial logit and mixed logit models were investigated. In this chapter, an 

innovative survey for understanding air passenger choice behavior is designed. In the survey design, 

the airfare for international round-trip flights is the result of the fare combinations depending on 

schedule interactions and the number of booking days prior to the day of departure. This chapter 

contributes to the literature by introducing the effect of schedule preferences on airline choice for 

round-trip flights. 

Chapter 4 hypothesizes that the airline choice process depends not only on a set of measurable 

factors but also on passenger satisfaction with the airline, which, in turn, is influenced by traveler 

personality traits. Thus, structural equation modeling is used to construct the latent variable of 

satisfaction to relate passenger personality traits, socioeconomic characteristics, and flight 

experiences with traveler perceptions of air carrier service. The latent variable of satisfaction is 

incorporated into the discrete choice model, which is used to evaluate airline choice for international 
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round-trip flights. This chapter contributes to the literature in two ways: first, by introducing the 

effect of traveler satisfaction with airline service on air carrier choice and second, by introducing 

personality traits as explanatory variables of traveler satisfaction. 

Finally, the key findings of this research and recommendations for further research are given in 

Chapter 5. 
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Additional details that have been included in the appendices: 

 The descriptive statistics tables can be seen in Appendix A 

 The survey can be seen in Appendix B 

 

Abstract 

This paper proposes a new scale for assessing traveler experience in air travel. Here, passenger 

experience is measured through travelers' perception of service quality, considering it as a chain of 

services. The new scale is called air travel service quality (ATSQ). It considers three service quality 

stages: departure airport service, airline service, and arrival airport service. This paper applies the 

ATSQ scale to examine service quality in domestic travels in a Colombian context. Given that 

traveler’s experience plays a crucial role in determining passenger’s satisfaction, a structural 

equation model (SEM) was applied to examine the relationship between service quality stages, 

customer satisfaction, and behavioral intentions. Adding the passengers' perception of the arrival 

airport to the integrated service quality measurement is considering one of the main contributions of 

this study. The finding of this research confirmed that all three stages of air travel service have a 

significant, positive effect on passenger satisfaction. The scale found in this research should provide 

useful information for developing effective operational and marketing strategies for the air travel 

market. In this way, airports and airlines could better understand how traveler’s perception of service 

quality may affect each choice related to which departure airport, airline, and arrival airport 

combination to choose from. 

 

Keywords: Airline, departure airport, arrival airport, integrated service quality, traveler’s 

satisfaction. 
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1.1 Introduction 

Air transportation has been one of the fastest-growing modes of transportation in recent years 

(Kuljanin, Paskota, & Kalić, 2018). Over the last two decades, the Colombian air transportation 

market has expanded considerably due to a high passenger growth rate (Díaz & Pulido, 2019). It had 

grown from 10.7 million passengers in 2000 to 37.8 million passengers in 2018. This study focuses 

on the assessment of findings from the Colombian domestic air travel sector. According to Kirk, 

Harrison, Popovic, & Kraal (2014), one of the strategies taken by the air transportation industry to 

increase profits has been to focus on the traveler’s experience. Therefore, air carriers and airports 

have focused their attention on service quality and traveler satisfaction. To assess their performance, 

airline, and airport marketing managers have tried to evaluate air traveler experience. In the air travel 

sector, passenger’s experience has been examined independently in airline and airport services. 

Airlines have measured air travel experience through travelers’ perceptions of travel service quality 

based on airlines attributes (e.g. airline tangibles, in-flight service, employees, comfort, empathy, 

airline image, etc) (Kim & Lee, 2011; Khuong & Uyen, 2014; Saadat et al., 2018; Chen et al., 2019). 

In addition to travel experience assessment, air carriers have identified the importance of airline 

service quality on travelers’ satisfaction and how travelers’ satisfaction leads to their loyalty (Suki, 

2014; Gures, Arslan & Yucel Tun, 2014; Hussain et al., 2014; Park, 2019). On the other hand, studies 

on airport service quality have identified several travel experience factors related to security, 

servicescape, comfort, shopping, dining options, luggage policies, and facilities (Fodness & Murray, 

2007; Jeon & Kim, 2012; George et al., 2013; Lee & Yu, 2018). Besides, some researchers have 

suggested that airport service quality perception is a good predictor of airport passengers’ 

satisfaction. (Ming-kei & Yui-Yip, 2016; Prentice & Kadan, 2019). 

However, traveler´s experience in air travel is a chain of services in which service quality perceptions 

can vary between different service delivery stages. Therefore, passengers' air travel experience is 

made up of three elements: departure airport service, airline service and arrival airport service. It is 

essential not only to understand how travelers assess the integrated service process but also to 

identify dimensions to measure integrated service quality in the air transportation industry. 

Despite service stages have been measured separately, some studies have tried to evaluate air 

traveler’s experience by considering two stages of service quality: departure terminal tangibles and 

air carrier elements (Suki, 2014; Kos Koklic et al., 2017; Farooq et al., 2018; Shoaib et al., 2018). 

Their findings showed the significant role of the airline and departure airport and how they affect a 

travel experience. 

In this paper, we extend the understanding of traveler’s experience in a travel by exploring the service 

process in their three stages: departure airport service, airline service, and arrival airport service. 

This study may fill the conceptual void existing in the air travel sector, by offering an integrated 

service quality measurement. This research finds a traveler´s satisfaction model for air travel that 

has been developed by testing the effect of the three service stages on traveler´s satisfaction and how 

it leads to loyalty. The satisfaction model also helps airlines and airports to understand air traveler’s 

experiences and how their service quality perceptions may influence a future decision. Future 

decisions related to which departure airport/airline/arrival airport combination to choose in journeys 

with multiple airport options. 
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This research contributes to the air travel experience literature in three aspects: first, by adding the 

traveler’s perception of arrival airport to the integral service quality measurement. Second, by 

developing an assessment tool for evaluating traveler’s experience in air travel, called here air travel 

service quality (ATSQ) instrument. Finally, by investigating the relationship between service quality 

in its different service stages and satisfaction, as well as the effect of traveler’s satisfaction on future 

intention. Within this general framework, the present paper is, to the best of our knowledge, the first 

in presenting results from a Colombian context in which domestic travel experiences are assessed 

by the ATSQ scale. 

The paper is organized as follows: Section 2 contains a brief literature review on service quality and 

traveler satisfaction. The hypotheses are included in Section 3. Section 4 explains the research 

methodology, data and variables. Our results are outlined in Section 5 and discussed in Section 6. 

The last section presents the conclusions of this research. 

1.2 Literature review 

1.2.1 Service quality and travelers satisfaction 

In the air transportation industry, airlines and airports enjoy high revenues when traveler satisfaction 

increases because when travelers are satisfied, they are more likely to repeat their purchase. Airports 

and airlines recognize the necessity of studying traveler’s satisfaction and identifying service quality 

indicators for improving the travel experience (Bogicevic, Yang, Bilgihan, & Bujisic, 2013). Some 

studies of airlines and the airport industry have found a significant relationship between perceived 

service quality and passengers’ satisfaction (Park, 2010; Hussain, Al Nasser & Hussain, 2014; Al-

Refaie et al., 2014; Prentice & Kadan, 2019). Therefore, in the air transportation market, traveler’s 

satisfaction plays an essential role in assessing service quality and its influence on loyalty (Park, 

Robertson & Wu, 2005).  

Different instruments have been developed to assess service quality. Parasuraman et al. (1988) 

proposed a model to measure service quality that included five dimensions known as tangibles, 

reliability, responsiveness, assurance, and empathy. The instrument was called the SERVQUAL 

scale. It has been widely applied by the air transportation industry and it has been a useful scale to 

compare customer´s expectation with customer perception. See, for instance, Huang (2009); David 

Mc. A (2013); Mahmud et al. (2013); Elkhani, Soltani & Jamshidi (2014); Chen et al. (2019). 

However, Cronin & Taylor (1992) have questioned the well-known SERVQUAL scale on both 

theoretical and operational grounds because it compares customers' expectations with customers' 

perceptions of the services received. 

Cronin & Taylor (1992) instead developed the SERVPERF scale, which measures service quality 

based on customer’s perceptions. Cronin & Taylor (1994) found that the SERVPERF instrument 

explains more of the overall variance in the measure of service quality than the SERVQUAL scale. 

SERVPERF has proven to be a better scale for measuring service quality in the air transportation 

industry (Cunningham, Young & Lee, 2004; Abdullah, Jan, Hazilah & Manaf, 2012; Leong, Hew, 
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Lee & Ooi, 2015). However, some scholars have criticized those scales because they are quite 

generic and do not consider specific attributes of air transportation service quality. According to 

Cunningham, Young & Lee (2004), a service quality scale should be assessed concerning a particular 

industry. Therefore, some scholars have proposed models with service quality dimensions related to 

airlines or the airport industry. However, service quality related to travel experience may vary at the 

different stages in the service process. Thus, in this research, service quality perception is broken 

down into three stages: departure airport service, airline service, and arrival airport service. 

1.2.2 Airline service quality 

Several studies have proposed models with dimensions of service quality that are related to the airline 

industry. For example, the models presented by Park et al. (2005) and Park et al. (2006) used factor 

analysis to identify three dimensions¬reliability and customer service, convenience and 

accessibility, and in-flight service¬and then examined how  each dimension affected traveler’s 

satisfaction. Similarly, Gursoy et al. (2005) looked at on-time performance, mishandled baggage, 

involuntary denied boarding and handling of customer complaints as the dimensions for measuring 

service quality, whereas Babbar & Koufteros (2008) revised four aspects of service quality, namely 

individual attention, helpfulness, courtesy, and promptness. Chen (2008) also assessed airline service 

quality, by using four dimensions, namely employees/facilities, product, transaction and, reliability. 

Emphasizing the importance of in-flight meal service quality, An & Noh (2009) based their model 

on SERVQUAL scale and proposed three new dimensions related to in-flight meal service, food 

quality, alcoholic beverage quality, and non-alcoholic beverage quality. By using factor analysis, 

Namukasa (2013) extracted three dimensions of airline service quality that contain eight attributes, 

including pre-flight service quality (reliability, responsiveness and discounts), in-flight service 

quality (tangible, courtesy and language skills), and post-flight service quality (frequent flyer 

programs and timeliness). 

Regarding traveler´s satisfaction antecedents and traveler’s satisfaction consequences, Kos Koklic 

et al. (2017) found that airline tangibles and quality of personnel are a significant satisfaction 

antecedent, as well as intention to repurchase and intention to recommend are satisfaction 

consequences. Satisfaction antecedents were also examined by Saadat et al. (2018), who based the 

discussion on five service quality statements (service provided by flight attendants, tangible features, 

food service, online service, and ground staff). Their research demonstrated that only foodservice 

and ground staff have a significant impact on traveler’s satisfaction. 

1.2.3 Airport service quality 

Some studies have addressed service quality issues only in the airport industry. George et al. (2013) 

used factor analysis and developed an airport service quality model called ASQual. They extracted 

11 dimensions related to physical layouts, aesthetics, employee, eateries, shopping, transit support, 

information, security, customs, and passport control, baggage, business facilities, and miscellaneous. 

Bezerra & Gomes (2015) also developed an airport service quality (ASQ) instrument. Bezerra & 

Gomes’ instrument was based on exploratory factor analysis and six dimensions were extracted 
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(check-in, security, convenience, ambience, basic facilities, mobility, and prices). They also assessed 

the relationship between terminal service quality and overall satisfaction. 

1.2.4 Service quality integration 

Bezerra & Gomes (2015) suggested that future works should be focused on integrated service 

quality, by including dimensions related to airline and airport service quality because they share a 

significant area of overlap. Airports act as the first and last contact point for air travelers, and Kirk 

et al. (2014) found that negative airport experience can influence future travel plans. Ekiz, Hussain, 

& Bavik (2006) tried to integrate service quality in two stages and developed a new instrument called 

AIRQUAL scale. This instrument measures airline service quality perception, by including a 

dimension related to the departure airport. AIRQUAL identified five dimensions of service quality: 

airline tangibles, terminal tangibles, personnel, empathy, and image. AIRQUAL scale has been 

widely applied to national and international travels (Nadiri et al., 2008; Suki, 2014; Ali, Lal Dey & 

Filieri, 2015; Alotaibi, 2015; Mohamed & Rani, 2016; Farooq et al., 2018). 

Despite AIRQUAL applications in the air transportation industry, it might not be suitable for 

measuring overall traveler’s experience through travel service quality measurement due to the 

different features of service quality related to the airline, departure airport, and arrival airport. This 

research attempts to extend previous works by incorporating traveler’s experience with arrival 

airport into the perceived service quality measurement of the air travel. 

Based on the foundations laid out above, the current study proposes a conceptual model shown in 

Figure 1-1. The underlying premise is that travelers passengers' satisfaction with air travel is 

positively influenced by air travel service quality related to the departure airport, airline, and arrival 

airport. 
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Figure 1-1: Traveler’s satisfaction model for air travel 

 

1.3 Hypotheses that explain traveler’s satisfaction 

This study proposes a new instrument that measures air traveler’s experience through passenger’s 

perceptions of service quality of their recent air travel. This measurement instrument has been named 

ATSQ. The proposed theoretical model consists of dimensions related to the departure airport, 

airline, and arrival airport. 

1.3.1 Hypotheses related to airline 

According to Aksoy, Atilgan & Akinci (2003), airlines are interested in understanding passenger's 

needs and their service perception to deliver better services. Hence, the delivery of high service 

quality has become an important requirement for airlines because of a competitive market. Kim & 

Lee (2011) and Leong et al. (2015) found that perceived quality related to airline tangibles could 

play a fundamental role in traveler’s satisfaction. For instance, Parasuraman et al. (1988) linked 

tangible dimensions with the appearance of physical assets, equipment, and communication 

materials. On the other hand, Khuong & Uyen (2014) associated the tangibles factor with in-flight 

facilities and the appearance of staff and cabin crew. Thus, based on previous research, the airline 

tangibles dimension contains issues related to the interiority of an aircraft, such as the cleanliness of 

airplane toilets and the plane seats, quality of the air conditioning, and the comfort level of the plane 

seats, among others. Therefore, the hypothesis for the airline tangibles dimension is that airline 

tangibles have a positive impact on traveler’s satisfaction. 

H1: Perceived quality related to airline tangibles will have a significant positive effect on traveler´s 

satisfaction. 
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Additionally, it has been found that even airline employees have a significant effect on customer 

service because travelers require a high degree of personalization. Therefore, traveler’s perceptions 

of employees’ performance can play a critical role in their assessment of service quality (See, for 

instance, Aburoub, Hersh & Aladwan (2011). According to Chen (2008) and Kos Koklic et al. 

(2017)), the dimension related to employees highlights the importance of employees’ attitudes, 

which includes their ability and willingness to help, to serve customers, and to create traveler’s 

confidence. In this study, the staff dimension was designed to assess airline employees. Thus, the 

issues included in this dimension deal with employees’ overall attitude, knowledge, and experience. 

Hence, it is hypothesized that: 

H2: Perceived quality related to airline staff will have a significant positive effect on traveler’s 

satisfaction. 

Based on Parasuraman et al. (1988), empathy is defined as individualized attention that an air carrier 

provides to its customers. Nadiri et al. (2008); Suki (2014); Ali et al. (2015); Mohamed & Rani 

(2016) and Farooq et al. (2018) found that airline empathy has a significant relationship with 

traveler’s satisfaction. The present study also proposes an airline empathy dimension as part of the 

ATSQ instrument. This dimension has shown to play an essential role in creating a satisfactory 

traveler’s experience. It includes questions related to the availability of transportation between the 

city and the airport, compensation schemes in case of loss or accidents, care paid to passenger’s 

luggage and availability of health personnel during the flights. Accordingly, this study hypothesized 

that: 

H3: Perceived airline empathy will have a significant positive effect on traveler’s satisfaction. 

1.3.2 Hypothesis related to the departure airport 

Considering the growing amount of air traffic worldwide, airport managers are interested in 

measuring, analyzing and extracting relevant information regarding traveler’s perceptions of airport 

service quality (Bezerra & Gomes, 2015). The departure airport is one of the key aspects of passenger 

transfer from the landside area to the airside area. Studies by Nadiri et al. (2008); Jeon & Ki (2012); 

Al-Refaie, Bata, Eteiwi & Jalham (2014); Ali et al. (2015); Mohamed & Rani (2016) and Farooq et 

al. (2018) included in their research a dimension related to terminal tangibles and they found that 

departure terminal tangibles influence traveler’s satisfaction. Eboli & Mazzulla (2009) suggested 

that airport service quality should be measured by using the services related to the departing airport 

and arrival airport. Therefore, in this paper, service quality related to air travel experience is assessed, 

by using the departure airport dimension, airline dimensions and arrival airport dimension. The 

departure airport dimension is focused on attributes related to the departure airport, which includes 

questions on the cleanliness of the airport, the availability of shops in the airport tangibles, the 

availabity of parking spaces at the airport, the size of the airport, the airport’s air-conditioning, and 

its security control systems, among others. Based on previous literature, the following can be 

hypothesized: 
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H4: Perceived quality related to the departure airport will have a significant positive effect on 

traveler’s satisfaction. 

1.3.3 Hypothesis related to the arrival airport 

The arrival airport is where passengers finish their journey and it is the first point of contact for 

passengers when they arrive at their destination. Passengers use different facilities and services that 

give them a final perception of service quality for their travel. Hence, the airport service quality plays 

a crucial role in traveler’s satisfaction. Park (2019) argued that in addition to overall traveler’s 

satisfaction, the service processes related to the departure airport and arrival airport need 

investigation. While some previous research has assessed travel experience through airline service 

and departure airport service, this research suggests understanding the travel experience also, by 

using arrival airport experience. Hence, the inclusion in this study of a new dimension related to the 

arrival airport. The measurement of the arrival airport dimension includes several elements, by 

including the comfort of the baggage claim area, the availability of trolleys in arrival airport, the size 

of the arrival airport and the cleanliness of the airport, among others. Taking the above into account, 

the following hypothesis on arrival airport perception and its impact on traveler’s satisfaction can be 

formulated:  

H5: Perceived quality related to the arrival airport will have a significant positive effect on traveler´s 

satisfaction. 

1.3.4 Hypothesis related to loyalty 

According to the literature, traveler’s satisfaction is an important drive of loyalty (Gures et al., 2014; 

Hussain et al., 2014; Leong et al., 2015; Park, 2019). Loyalty is often characterized by repurchase 

intentions, as well as word-of-mouth (WOM) communications. Cronin & Taylor (1992) found that 

customer’s satisfaction is a direct predictor of repurchase and WOW intentions. Additionally, Nadiri 

et al. (2008), Kim & Lee (2011), Suki (2014) and Kos Koklic et al. (2017) found that a higher 

traveler’s satisfaction level leads to higher loyalty. Loyalty is used as a dependent variable in the 

present study. Here, loyalty is defined as the degree to which a traveler recommends, and expresses 

a preference for, future use of a particular airline from a specific departure airport to a given arrival 

airport. Therefore, the following hypothesis is put forward: 

H6: Traveler’s satisfaction will have a significant positive effect on brand loyalty. 

1.4 Methodology and data 

1.4.1 Case study 

This paper examines the domestic air travel experience in Colombia. Several airports and airlines 

were assessed by respondents through the survey. Figure 1-2 shows the geographical locations of 

the main airports included in the traveler assessments. Furthermore, Table 1-1 reports the airport 
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characteristics and highlights airport importance according to passengers’ traffic and aircraft 

movements in 2018. 

 

 

Figure 1-2. Geographical location of the main Colombian airports 

Table 1-1 shows that El Dorado (BOG) airport has the highest passenger’s traffic and aircraft 

movements in Colombia, following by José María Córdova (MDE) airport, which represent 47.21% 

and 11.60%, respectively of overall passenger traffic. Table 1-1 also establishes that BOG is easily 

the busiest airport, capturing just a little less than half the total number of passengers. Additionally, 

a large number of domestic routes are offered from BOG and MDE airports.  The flight services are 

provided mainly by three airlines, two traditional airlines (Avianca and Latam) and a low-cost air 

carrier (Viva Air). 

 

Table 1-1. Characteristics of the airports in 2018 

Airport´s name 
Code 

(IATA) 
Location Status* 

Passenger 

traffic/year 

Aircraft 

movements/year 

El Dorado BOG Bogotá I 32,716,468  333,433  

José María Córdova MDE Rionegro I 8,036,411  80,129  
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Airport´s name 
Code 

(IATA) 
Location Status* 

Passenger 

traffic/year 

Aircraft 

movements/year 

Rafael Núñez  CTG Cartagena I 5,405,362  54,036  

Alfonso Bonilla Aragón  CLO Cali I 4,870,311  82,531  

Ernesto Cortissoz BAQ Barranquilla I 2,582,290  49,462  

Gustavo Rojas Pinilla ADZ San Andrés I 2,188,527  20,924  

Simón Bolívar  SMR Santa Marta I 1,998,099  21,104  

Matecaña PEI Pereira I 1,794,603  29,148  

Palonegro  BGA Bucaramanga I 1,623,405  34,814  

Olaya Herrera EOH Medellín D 1,158,701  76,091  

Los Garzones MTR Montería D 931,449  24,921  

Camilo Daza CUC Cucuta I 924,989  17,482  

Alfonso López Pumarejo VUP Valledupar D 398,063  7,685  

El Edén AXM Armenia I 396,110  20,783  

El Caraño UIB Quibdó D 366,517  21,138  

El Alcaraván EYP Yopal D 329,855  22,182  

Antonio Nariño PSO Pasto D 326,634  5,849  

Benito Salas NVA Neiva D 273,620  17,726  

Alfredo Vásquez Cobo LET Leticia I 270,598  4,954  

La Nubia MZL Manizales D 223,053  7,806  

Antonio Roldán Betancourt APO Carepa D 206,696  21,451  

Vanguardia VVC Villavicencio D 194,028  64,252  

Perales IBE Ibagué D 129,804  21,759  

Santiago Pérez AUC Arauca D 120,215  7,476  

Gustavo Artunduaga FLA Florencia D 112,545  5,314  

Las Brujas CZU Corozal D 96,211  4,924  

Fabio Alberto León Bentley MVP Mitú D 51,942  14,480  

* Domestic (D), international (I) 

Source: (Aerocivil, 2019) 

1.4.2 Questionnaire development 

The objective of this study is to measure air traveler’s experience through service quality perception, 

by focusing on the Colombian domestic flights. To achieve this objective, the target population for 

this study was defined as all passengers having flown during the last month. Firstly, a pilot test was 
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carried out with 30 passengers to assess the survey in terms of clarity, wording, and relevance. 

Finally, an online survey was conducted in order to test the proposed conceptual model. This study 

adopted a non-probability sampling approach. Initially, the questionnaire identified qualified 

respondents, i.e., passengers, who met the criterion of having had air travel experience during the 

last month. Then, they were invited to participate in the survey. 

It is worth pointing out that the survey design was based on a literature review and specific features 

of service quality in domestic flights. Based on a margin of error of 0.05 for sample size and a 95% 

confidence level, a total of 330 questionnaires were distributed to passengers in 2017.  

The survey questions were based on air traveler’s service quality perceptions. The questionnaire was 

divided into five sections. The first and second sections contained demographic and the latest travel 

information, respectively. Third survey component had questions about service quality perception; 

some questions were based on the AIRQUAL scale (Ekiz, Hussain & Bavik, 2006). The new scale 

proposed in this study, ATSQ, was made up of six items for airline tangibles, 14 items for departure 

airport tangibles, 14 items for arrival airport tangibles, eight items for airline staff and five items for 

airline empathy. The fourth section focused on the eight items of satisfaction measurement. Finally, 

the last section referred to four items of loyalty. The items were measured on a seven-point scale 

from 1 (extremely disagree) to 7 (extremely agree). 

In terms of socioeconomic characteristics, gender representation within the sample was relatively 

balanced with 56% male and 44% female. Most of the survey participants (59%) were aged between 

18 and 40 years. Regarding their employment status, 75.5% of the sample was company employees. 

Concerning passenger’s experiences, more than half of them had flown with the Avianca airline as 

their carrier provider (59.1%), followed by a low-cost carrier (17.3%). About 52.4% of the 

respondents had traveled for pleasure, while 38% of passengers had traveled for business. 

Figure 1-3 shows the airline segmentations as a diverging stacked bar chart. Figure 1-3 summarizes 

the percentage of airlines assessed by respondents, according to the leading domestic routes. Most 

routes are dominated by Avianca airline, followed by Latam and Viva Air. 
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Figure 1-3: Airlines assessed for the main domestic routes 

1.4.3 Data analysis 

In the first stage, the data was cleaned up through the detection of outliers. A well-known 

multivariate outlier detection statistical methodology based on Mahalanobis distance was used. The 

outlier detection was carried out by only considering the quantitative variables (age, number of 

suitcases, number of accompanying persons, airfare, and travel time). Implementing this 

methodology, 18 outliers were found during the analysis, by using the MATLAB (computer 

program) 2014 version. Second, the Statistical Package for Social Science (SPSS) computer program 

version 24 was used for the Exploratory Factor Analysis (EFA) and reliability test. Third, the 

measurement model was tested before trialing the structural model, by following the procedure 

suggested by Anderson & Gerbing (1988). The Analysis of Moment Structure (AMOS) (computer 

program) 21 version (Byrne, 2010) was used for Confirmatory Factor Analysis (CFA) and Structural 

Equation Modelling (SEM) in order to assess the proposed model fit and test the six hypotheses 

presented above. 

1.5 Findings 

1.5.1 Reliability and validity 

EFA explores the data and provides information when there are a large number of factors. An EFA 

model for service quality and traveler’s satisfaction was implemented, which determined if the 

number of dimensions and the loading of measured items confirmed the proposed model. EFA was 
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performed, by using principal component extraction with VARIMAX rotation. Thereby, six 

dimensions were identified and named from the basic attributes covered. Table 1-2 shows the results 

of the EFA for service quality and satisfaction. Traveler’s experience was assessed with service 

offered during an air travel, by including departure airport, airline, and arrival airport service items. 

Based on the outcomes of the EFA, and by following instructions by Hair, Black, Babin & Anderson 

(2014), the five items with factor loading less than 0.5 were excluded from the scale. The items were: 

quality of catering served on the plane (AIR3), availability of health personnel during the flights 

(EMP5), airline office locations (EMP6) and the airline has a useful frequent flyer program (SAT8). 

By using the method proposed by Hair et al. (2014), 20 percent of the items could be deleted because 

of low factor loading. Outputs shown in Table 1-2 indicate that there are 54 items related to five 

dimensions of service quality and traveler’s satisfaction. 

 

Table 1-2. Results of factor analysis and reliability 

Scale 

Items 
Statements 

Factor 

loadings 

Variance 

explained (%) 

Cronbach’s 

alpha  

Factor 1: Arrival Airport Tangibles (ATT)  17.24 0.964 

AT1 Cleanliness of the arrival airport toilets 0.76   

AT2 Number of shops in arrival airport 0.84   

AT3 Availability of different transportation modes at the 

airport exit 0.82   

AT4 Size of the arrival airport 0.88   

AT5 Effective air-conditioned areas for smokers in the 

arrival airport 0.69   

AT6 Good signage in the arrival airport 0.87   

AT7 Availability of trolleys in the arrival airport 0.77   

AT8 Reliability of the security control system in the arrival 

airport 0.80   

AT9 Employees' uniforms are visually appealing in the 

arrival airport  0.79   

AT10 Comfort of the baggage claim area 0.82   

AT11 Availability of a wide newspaper selection in the 

arrival airport 0.65   

AT12 Arrival airport is clean 0.82   

AT13 Arrival airport is modern looking 0.87   

AT14 Quality of air conditioning in the arrival airport 0.80   

Factor 2. Departure Airport Tangibles (DTT)  16.09 0.956 

DT1 Cleanliness of the departure airport toilets 0.72   

DT2 Number of shops in the departure airport 0.79   

DT3 Parking space availability in the departure airport 0.74   

DT4 Size of the departure airport 0.81   

DT5 Effective air-conditioned areas for smokers in the 

departure airport 0.71   

DT6 Excellent signage in the departure airport 0.82   

DT7 Availability of trolleys in the departure airport 0.78   

DT8 Reliability of the security control system in the 

departure airport 0.77   

DT9 Employees' uniforms are visually appealing in the 

departure airport  0.75   



22 Airline choice model: the role of satisfaction latent variable 

 

Scale 

Items 
Statements 

Factor 

loadings 

Variance 

explained (%) 

Cronbach’s 

alpha  

DT10 Comfort of waiting hall in the departure airport 0.77   

DT11 Availability of a wide newspaper selection in the 

departure airport 0.70   

DT12 Departure airport is clean 0.80   

DT13 Departure airport is modern looking 0.86   

DT14 Quality of air conditioning in the departure airport 0.80   

Factor 3. Airline Staff (PER)  11.46 0.963 

PER1 Employees’ overall attitude 0.90   

PER2 Whether airline personnel give exact answers to my 

questions 0.92   

PER3 Employees’ experience and education level are 

adequate 0.90   

PER4 Employees are knowledgeable abouth answering my 

questions 0.92   

PER5 Empathy of the airline personnel 0.90   

PER6 Awareness of airline personnel’s duties 0.90   

PER7 Error-free reservation and ticketing transactions 0.79   

PER8 Whether personnel take care of everyone equally  0.78   

Factor 4. Airline Tangibles (ATAN)  9.01 0.949 

AIR1 Aircraft is clean 0.86   

AIR2 Aircraft is modern looking 0.87   

AIR4 Cleanliness of the plane toilets 0.85   

AIR5 Cleanliness of the plane seats 0.89   

AIR6 Comfort of the plane seats 0.84   

AIR7 Quality of air conditioning on the planes 0.86   

Factor 5. Satisfaction (SAT)  8.97 0.936 

SAT1 My satisfaction with the airline and airports in this 

journey has increased 0.76   

SAT2 My impression of the airline and airports in this 

journey has improved 0.76   

SAT3 Now, I have a more positive attitude toward the airline 

company 0.78   

SAT4 Availability of low-price ticket offerings 0.70   

SAT5 Consistency of ticket prices with given service 0.78   

SAT6 Image of airline company 0.68   

SAT7 The paid fare is acceptable 0.75   

Factor 6. Airline Empathy (EMP)  6.29 0.847 

EMP1 On-time flights 0.64   

EMP2 Transportation between city and airport 0.79   

EMP3 Compensation schemes in case of loss or accident 0.77   

EMP4 Care paid to passengers’ luggage 0.61   

EMP7 Number of flights to satisfy passengers’ demand 0.76     

KMO = 0.93, Bartlett test is significant at 0.001 level    

 

Cronbach’s alpha was used to assess reliability. Table 1-2 also shows the internal consistency of all 

the dimensions ranging from 0.847 (Airline Empathy) to 0.964 (Arrival Airport Tangibles). Values 

above 0.80 generally indicate a good reliability level (Hair et al., 2014). The Kaiser-Meyer-Olkin 

(KMO) measure was 0.93. It confirms the adequacy of sampling for each variable in the model. The 
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sample size is considered to be suitable for factor analysis because KMO is greater than 0.9 (Kaiser, 

1974). 

Furthermore, the assumption of sphericity was rejected by the Bartlett test whose p-value was 

p<0.0001. Therefore, not all the coefficients are at zero and the variables considered in the survey 

are not uncorrelated so that the second requirement of factor analysis is satisfied. As a consequence, 

both conditions for carrying out the factor analysis were satisfied. Therefore, it was implemented. 

The six factors explain 69.06% of the total variance. Factor 1 (Arrival Airport Tangibles) accounts 

for 17.24% of the total variance. Factor 2 (Departure Airport Tangibles) explains 16.09% of the total 

variance. Factor 3 (Airline Staff) accounts for 11.46% of the total variance. Factor 4 (Airline 

Tangibles) explains 9.01% of the total variance. Factor 5 (Satisfaction) accounts for 8.97% of the 

total variance. Finally, factor 6 (Airline Empathy) explains 6.29 % of the total variance. 

1.5.2 Measurement model 

The traveler’s satisfaction model in air transportation was assessed, by using the SEM with latent 

variables by AMOS. The aim of constructing an SEM was to test whether the five dimensions of air 

transportation service quality have a significant influence on traveler’s satisfaction. Besides, the 

supposition of whether traveler’s satisfaction leads to traveler’s loyalty was assessed. Based on 

literature review, traveler’s loyalty was measured with four items (RI1: I consider this airline 

company my first option in this journey, WOW1: I say positive things about this airline and airports 

to other people, WOW2: I would recommend this airline and airports to someone, who seeks my 

advice and WOW3: I encourage my relatives and friends to fly with this airline between these 

airports). They are related to the repurchase intention (RI) and word-of-mouth (WOM). 

The present research was based on the conceptual framework shown in Figure 1-4. The conceptual 

framework for that passenger satisfaction model has seven constructs: Airline tangibles (ATAN), 

airline staff (PER), airline empathy (EMP), departure airport tangibles (DTT), arrival airport 

tangibles (DTT), traveler’s satisfaction (SAT), and traveler loyalty (LOY). 
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Figure 1-4: The conceptual framework for the traveler satisfaction model 

 

The CFA was performed to confirm the measurement model and to assess the degree to which the 

measured variables represent the number of constructs. By using a maximum likelihood estimation 

method, 58 items were subjected to a CFA with a seven-factor measurement model. The results of 

the CFA in Table 1-3 show that composite reliability (CR) ranged from 0.85 to 0.97. These values 

were all greater than the recommended threshold of 0.70 suggested by Hair et al. (2014), implying 

that multiple items for each factor are internally consistent and reliable. 

The average variance extracted (AVE) was used to assess convergent validity. AVE ranged from 

0.53 to 0.82, exceeding the recommended threshold value of 0.5 (Hair et al.,2014), which means that 

more than one-half of the variances observed in the items were explained by their hypothesized 

constructs. Therefore, the data has good convergent validity. 

Table 1-3. Confirmatory factor analysis results 

Constructs CR AVE 

ATT 0.96 0.66 

DTT 0.96 0.61 

PER 0.97 0.78 

ATAN 0.95 0.76 
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Constructs CR AVE 

EMP 0.85 0.53 

SAT 0.92 0.62 

LOY 0.95 0.82 

Goodness-of-fit: χ2/ df = 2.7, CFI = 0.9, RMSEA = 0.075 

 

By following the recommendations of Byrne, (2010) and Hair et al. (2014), the model was assessed 

based on the chi-square test, the comparative fit index (CFI), and the root square of approximation 

(RMSEA). The results of the model in Figure 1-4 indicated that the normed chi-square value (χ2/df) 

of the model was 2.7, which is below the threshold of 5.0. Also, the CFI has an acceptable value, 

which satisfies the recommended criteria for the cut-off of 0.9 (Hair et al., 2014). Another important 

index of model fit is the RMSEA value of 0.075, which was smaller than 0.08, by indicating an 

excellent model fit. Therefore, the hypothesized model had a good fit and was acceptable. 

1.5.3 Structural model and test of hypotheses 

Firstly, a correlation analysis was performed on all of the constructs in order to assess the relationship 

between variables. Scores for each measure were obtained by averaging scores across items, which 

represent that construct. The complete results of the Pearson correlation analysis are presented in 

Table 1-4. All correlations found among the research constructs are significant at a level of 0.01. 

The correlation among variables ranges from 0.120 (Departure airport tangibles and airline staff) to 

0.779 (Satisfaction and loyalty). Significant positive relationships can be observed among airline 

tangibles, airline staff, airline empathy, departure airport tangibles, arrival airport tangibles, and 

traveler’s satisfaction level. Additionally, a higher satisfaction level is associated with higher 

passenger loyalty. 

 

Table 1-4. Descriptive statistics and correlation matrix 

  ATT DTT PER ATAN  EMP SAT LOY 

ATT 1       

DTT 0.275* 1      

PER 0.246* 0.120* 1     

ATAN  0.208* 0.320* 0.218* 1    

EMP 0.360* 0.319* 0.175* 0.149* 1   

SAT 0.476* 0.457* 0.318* 0.311* 0.524* 1  

LOY 0.363* 0.309* 0.303* 0.302* 0.415* 0.779* 1 

Descriptive statistics        

Mean 4.821 4.915 5.515 5.675 3.785 4.985 4.998 

Standard deviation 1.449 1.335 1.370 1.275 1.606 1.492 1.570 

* Correlation is significant at 0.01 level. 
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A detailed examination of Table 1-5 shows that ATAN (β=0.127; t-value=2.581; p<0.05) have a 

significant positive effect on traveler’s satisfaction. Thus, hypothesis H1 is supported. Table 1-5 also 

reveals that PER (β=0.166; t-value=3.427; p<0.001) have a significant effect on traveler´s 

satisfaction, which means that H2 is supported. Similarly, the findings of this study also support H3, 

which proposes the significant influence of EMP (β=0.480; t-value=8.455; p<0.001) on traveler’s 

satisfaction. Furthermore, a high perception of service quality related to DTT has a significant 

positive effect on traveler’s satisfaction (β=0.203; t-value=4.088; p<0.001), supporting hypothesis 

H4. It can also be noted that the ATT has a significant relationship with traveler satisfaction 

(β=0.237; t-value=4.818; p<0.001). Lastly, H6 hypothesized that there is a relationship between 

satisfaction and traveler loyalty. The results shown in Table 1-5 support this hypothesis (β=0.786; t-

value=17.89; p<0.001). 

Table 1-5. Standardized estimates of the air travel experience model 

Hypothesis 
Endogenous 

variable 
  

Exogenous 

variable 

Standardized 

estimate 
t-value Result 

H1 SAT ← ATAN 0.127 2.581** Supported 

H2 SAT ← PER 0.166 3.427* Supported 

H3 SAT ← EMP 0.480 8.455* Supported 

H4 SAT ← DTT 0.203 4.088* Supported 

H5 SAT ← ATT 0.237 4.818* Supported 

H6 LOY ← SAT 0.786 17.890* Supported 

Notes: *p<0.001; **p<0.05 

1.6 Discussion 

This study offers significant theoretical contributions. From a broader theoretical viewpoint, this 

study contributes to an understanding of the role of airline and airport service quality in air traveler 

experience. This paper contributes to airport and airline marketing strategy, by identifying the key 

role of departure airport service, airline service and arrival airport service in traveler’s satisfaction. 

Besides, the research provides an original contribution to service quality literature. No studies have 

explored the role of arrival airport service quality as a stage of integral service. 

This paper has presented a relationship model, which airline service quality, airline staff, airline 

empathy, service quality of departure airport, service quality of arrival airport, traveler’s satisfaction, 

and traveler’s loyalty as it pertains to domestic flights. From the evidence in Colombia, the results 

of the analysis provide important insights for airline and airport managers about the design of 

marketing strategies in order to manage their services better. 

Empirical outputs via SEM demonstrated that service quality perception is a multidimensional 

construct, which includes service quality of departure airport, airline service quality, and service 

quality of arrival airport. The present study developed a new measurement scale called ATSQ. The 

scale developed here is both reliable and valid. Therefore, this study contributes to the literature on 

air traveler’s experience assessment through the validation of the ATSQ instrument. This research 



Chapter 1. Modeling air travelers' experience based on service quality stages related to 

airline and airports 

27 

 

extends on the current air traveler’s experience literature to examine the effect of service quality on 

traveler’s satisfaction and, in turn, the relationship between traveler’s satisfaction and traveler’s 

behavioral intention.  

The service quality dimensions identified in this research diverge from SERVQUAL (Parasuraman 

et al., 1988), SERVPERF (Cronin and Taylor, 1992) and AIRQUAL (Ekiz et al., 2006), since ATSQ 

has a more detailed set of dimensions. ATSQ allows a better understanding of air travel experience. 

Because all hypotheses were supported, the final form of the ATSQ instrument is shown in Table 1-

2. 

All the hypotheses formulated in this study were tested. One of the main results is that traveler’s 

satisfaction is affected by service quality dimensions, here called airline tangibles, airline staff, 

airline empathy, departure airport tangibles, and arrival airport tangibles. The results of this paper 

indicate that departure airport tangibles, arrival airport tangibles, and airline empathy factors are the 

most influential constructs in terms of traveler’s satisfaction. In this regard, this research finding 

coincides with previous studies (Nadiri et al., 2008; Mohamed and Rani, 2016; Farooq et al., 2018) 

due to fact that the departure airport tangibles significantly affect traveler’s satisfaction. 

Contrastingly, these results contradict a study developed in the Malaysian airline market by Suki 

(2014), where it is stated that airport tangibles do not have an impact on traveler’s satisfaction. 

1.7 Conclusion 

The fast growth of passenger traffic worldwide has influenced airlines and airports of the 

implementation of new management practices focused on air traveler’s experiences. Therefore, 

service quality must be based on their perception of service attributes to understand the traveler’s 

needs. Thus, more energy is being directed toward studying the nature of traveler’s experience. This 

research extended the understanding of traveler’s experience by exploring the elements, which 

influence traveler’s satisfaction from a new perspective: that of the service quality perception related 

to all contact points that travelers experience (departure airport, airline and arrival airport) during a 

travel. 

The present research examined traveler’s behavior in domestic flights, by constructing a 

comprehensive model, by incorporating several unique constructs. The model differs from previous 

studies, by considering the service quality of the arrival airport. The model suggests that the service 

quality of the arrival airport is a relevant aspect of traveler’s satisfaction. This study was inspired by 

the open problems suggested by Bezerra & Gomes (2015), who conjecture that airlines and airports 

services share a significant area of overlap. 

This research validates the multidimensionality of ATSQ instrument and acknowledges attributes 

associated with airline, departure airport, and arrival airport. The study findings serve as a foundation 

to develop strategies in order to improve service quality in all its stages. On the one hand, outputs of 

this study can help airport authorities in order to drive loyalty, by continuously assessing the service 

standards. The best way to encourage passengers to re-use the airport is to upgrade airport facilities, 

comfort in waiting hall, and baggage claim area. On the other hand, this research provides direction 
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for managers who need to use service quality as a critical element of their airline's competitive 

strategy. Service quality improvements influence not only travelers’ perceptions, but also the overall 

attractiveness of the airline related to its competitors. Therefore, by allocating resources to the airline 

service quality elements such as airline facilities, in-flight service, employees knowledge, among 

other important aspects, can increase the likelihood of the airline will be perceived as the best choice, 

related to the alternatives available. 

The present study also supports previous empirical findings, where the traveler’s satisfaction is an 

important prerequisite of traveler’s loyalty (Gures et al., 2014; Hussain et al., 2014; Leong et al., 

2015; Kos Koklic et al., 2017). Therefore, this study contributes to traveler’s loyalty literature due 

to the fact that loyalty is characterized by repurchase intention and word-of-mouth communications. 

Hence, airline and airport management should try to keep service quality at a high level in order to 

increase traveler’s satisfaction. 
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Abstract 

This research proposes a Robust Customer Satisfaction Index for air domestic journeys (RCSI), 

which could be less sensitive to outlier data than index scores based on the American customer 

satisfaction index (ACSI) formulation. Since traveler experiences in air journeys are a chain of 

services related to departure airport service, airline service, and arrival airport service, a new index 

for measuring passenger satisfaction for air journeys is required. In a sense then, this study is the 

first step towards integrating satisfaction literature to propose a robust index for air journeys. The 

Structural Equation Model (SEM) was used to validate the theoretical model. The RCSI model was 

tested in the context of Colombian major domestic air-route where traveler’s perceived quality and 

perceived value were found to predict significantly overall passenger satisfaction. In this study, we 

found that the RCSI score is similar to the average for the airline industry in ACSI. The findings 

show that the RCSI is less sensitive to outlier data than customer satisfaction indexes (CSIs) based 

on the ACSI model formulation. The RCSI model also allows the airline and airport managers to 

understand the specific factors, which significantly influence overall traveler satisfaction, by reading 

the causal relationship in the RCSI model. 

Keywords: Air Journeys, Traveler Satisfaction, Service Quality, Satisfaction Index. 
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2.1 Introduction 

The transportation industry, and especially air transportation, is one of the major global economic 

sectors (Abdullahi, Adesogan & Alhaji, 2018; Hu, Xiao, Deng, Xiao & Wang, 2015; Obioma, 

Wokili, Victor & Benjamin, 2013). Therefore, a challenge for airlines and airports is, among many 

other elements, to provide high service quality to travelers, which in turn, leads to high passenger 

satisfaction and has consequently an impact on their decision-making process (Park, 2019; Prentice 

& Kadan, 2019). 

The rapid growth in passenger traffic has been experienced in the domestic commercial airline 

market worldwide (Chen & Chang, 2005). Over the last two decades, the Colombian air 

transportation market has expanded considerably due to a high passenger growth rate (Díaz & Pulido, 

2019). It had grown from 10.7 million passengers in 2000 to 37.8 million passengers in 2018. This 

is equivalent to 76 trips per 100 Colombians. This represents a substantial growth performance, 

broadly in line with the world average over the same period. Colombia, with its advantageous 

geographical location and its potential to act as a regional center stands out as a very important 

network of connections. To which can be added the fact that Medellin is the Latin America center 

for the fourth industrial revolution, which makes it a particularly attractive destination. 

In some cases, air travelers can choose between different airlines and airports, which serve the same 

air-route. Park, (2019) suggested that customer satisfaction is one of the fundamental foundations 

for maintaining customer loyalty in the air transportation industry. Therefore, airlines and airports 

face some challenges. For example, meeting customers’ needs rather than that of their competitors. 

In fact, customers’ satisfaction strategies are useful for improving service quality in the air 

transportation market. Therefore, airlines, as well as airport managers must offer high-quality service 

in order to satisfy travelers and to win customer loyalty. In this way, evaluating different aspects of 

air transportation service could highlight the areas in which it has poor performance in order to 

enhance service and, as a consequence, to capture new travelers. 

The assessment of customer satisfaction usually has adopted CSI models. A CSI is an evaluation 

system based on customer, and it measures the quality of service or product according to customer 

consumption experience. Therefore, CSI has been used to assess the performance of industries. The 

well-known American Customer Satisfaction Index (ACSI), for instance, is built by using an 

econometric approach, which is based on the weighted mean, as can be seen in Fornell et al. (1996). 

Additionally, ACSI has provided a basic framework for many other index models created elsewhere 

in the world (Bruhn & Grund, 2000; Eklöf & Westlund, 2002; Martensen, Gronholdt, & Kristensen, 
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2000). However, most CSIs applied to the air transportation market, have been mostly focused on 

measuring customer satisfaction for the airline industry (Fornell et al., 1996; Fornell, 1992). 

Therefore, a suitable customer satisfaction index is used to understand the state of traveler 

satisfaction and loyalty behaviors, which is a crucial management issue for air transportation. 

However, to date, a customer satisfaction index for the air transportation market, focused on  

different service quality stages of air journeys, has not been created and tested. 

This research contributes to the literature, by developing and testing a new RCSI, which is adapted 

to the field of air transportation global service. RCSI, introduced in this study, calculates the traveler 

satisfaction for an air journey. RCSI considers traveler perceptions based on service stages, in which 

service quality perception is made up of three factors: departure airport service, airline service and 

arrival airport service (Munoz, Laniado, & Córdoba, 2019). It is important to remark that the new 

index introduced in this study could be less sensitive to outlier data than CSI scores, which are based 

on ACSI formulation. The RCSI is also based on an econometric approach. However, the robustness 

is determined by replacing the mean with the median into the formulation. 

In order to achieve a good estimate effect, an SEM was performed in order to find an RCSI score. 

RCSI was tested in the context of the major Colombian domestic air-route, where it was found to 

have high robustness compared to ACSI formulation. Therefore, by calculating the RCSI for specific 

air-route, this study can offer practical assumptions to airlines and airports (departure and arrival 

airport), which will result in service quality improvements. The paper is organized as follows: 

Section 2 contains the literature review on CSIs. Section 3 explains the RCSI model research 

methodology, variables, and formulation. Additionally, the hypotheses are also included in this 

section. Section 4 describes the questionnaire and data collection. Our findings are outlined in section 

5 and discussed in section 6. The last section presents the conclusions and assumptions for further 

study. 

2.2 Theoretical background of CSIs 

Customer satisfaction in air transportation has been defined by Brown & Lam (2008) as an essential 

element in the relationship between airlines and their market. Customer satisfaction can be an 

indicator of an organization’s good performance. Therefore, companies must invest significant 

resources in customer satisfaction improvement (Fornell, 1992). In the air transportation industry, 

airlines enjoy high revenues when customer satisfaction increases because when customers are 
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satisfied, they are more likely to repeat their purchase of airline services. Additionally, customers 

will be willing to pay a higher price to use the same airline (Dresner & Xu, 1995). 

Parasuraman, Zeithaml & Berry (1985) suggest that service quality is a prerequisite for customer 

satisfaction. Some studies of the airline industry have found a significant relationship between 

perceived service quality and passenger satisfaction (See Hussain, Al Nasser & Hussain, 2014; 

Mahmud, Jusoff & Hadijah, 2013; Park, 2010). Therefore, in the air transportation market, customer 

satisfaction plays an important role in assessing service quality and its influence on loyalty (Park, 

Robertson and Wu, 2005). 

As stated earlier, customer satisfaction is a relevant factor for the air transportation industry. 

Therefore, it is important to be able to measure travelers’ satisfaction level in a quantitative way. In 

fact, some service providers already measure and evaluate customer satisfaction, by including even 

causes and effects, through structural models (Keiningham, Morgeson, Aksoy and Williams, 2014). 

This methodology can help to identify and to reform those aspects, which need improvement.  

CSIs measure the quality of goods and services as experienced by the customers, who consume and 

use them. CSIs are considered a type of performance measure of firms, industries, economic sectors, 

and national economies. Different CSIs have been reported in the literature. For instance, the 

Swedish customer satisfaction barometer (SCSB) was the first CSI developed by Fornell (1992). The 

SCSB model showed two primary antecedents of satisfaction: perceived performance and customer 

expectation, which are expected to have a positive influence on satisfaction. The ACSI introduced 

by Fornell et al. (1996) considers assessments on the quality of products and services obtained in the 

United States. The ACSI was designed from a structural model based on the hypothesis that customer 

satisfaction derives from factors such as customer expectations, perceived quality, and perceived 

value. These factors are the antecedents for overall customer satisfaction. The structural model also 

considers customer complaints and customer loyalty as explaining factors of satisfaction. The ACSI 

has been used for developing customer strategies in different markets around the world. The ACSI 

is based on customer perceptions, and it provides significant advantages for companies, in particular, 

when market conditions are change on a daily basis. Consequently, the ACSI has been a benchmark 

for more than 20 years for knowledge on customer satisfaction levels.  

The ACSI has served as the basis for other CSI models developed in many countries. For instance, 

Bruhn & Grund (2000) developed the Swiss Index of Customer Satisfaction (SWICS) and has been 

applied in 20 different industries. SWICS measures three factors: customer satisfaction, customer 

dialogue, and customer loyalty. The European Customer Satisfaction Index (ECSI) is also a modified 
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adaptation of the ACSI model. ECSI does not include customer complaints as a consequence of 

satisfaction (Eklöf & Westlund, 2002).  

In addition to the estimation of the overall index in different countries, structural models have also 

been estimated for specific industries. For instance, Park, Heo, & Rim (2008) and Turel & Serenko 

(2006) found CSI models for mobile service with an empirical investigation in Canada and Korea, 

respectively. Hsu (2008) proposed an index for the online market applied to Taiwan's largest online 

retailer. Regarding hotel performance, Deng, Yeh, & Sung (2013) integrated consumption emotions 

into ACSI and found the CSI model for international tourist hotels. Zhang, Han, & Gao (2008) 

proposed a satisfaction index in higher education based on the theoretical frames of ECSI and ACSI.  

In terms of transportation, Eboli & Mazzulla (2009) found a new CSI for evaluating transit service 

quality, which was named Heterogeneous Customer Satisfaction Index. This index was used to 

assess the satisfaction of public transportation services in the city of Cosenza, Italy. Friman, Fujii, 

Ettema, Gärling, & Olsson (2013) proposed and validated a measure of travel satisfaction referred 

to as the satisfaction with the travel scale index. They applied a confirmatory factor analysis to 

examine the psychometric properties of the index. Satisfaction was assessed with three constructs 

related to satisfaction with daily travel, satisfaction with the commute to work, and satisfaction with 

the commute from work in the different urban areas and with varying modes of travel. Zhang, Liu, 

Lu, & Xiao (2019) modified the ACSI and introduced a conceptual model of passenger satisfaction 

index based on characteristics of Chinese public transportation services. They assessed passenger 

perceived quality through convenience, safety, reliability, comfort, and operational service.  

In the context of the airline industry, the ACSI has also analyzed passenger satisfaction with US 

airlines. It includes nine major airlines and several small carriers. Data summarize traveler 

perceptions about 11 elements (reservations, flight schedule options, check-in, in-flight services, seat 

comfort, flight crew courtesy and helpfulness, on-time arrival, baggage handling, loyalty programs, 

website, and call center). Another important index applied in the US airline industry is the Airline 

Quality Rating (AQR), found by Bowen and Headley (Kalemba & Campa-Planas, 2018). In the 

AQR, airlines are ranked, by using weighted averages of four quality factors: on-time arrivals, 

involuntary denied boarding, mishandled baggage, and customer complaints (Bowen & Headley, 

2019). Another index is the JD Power airline satisfaction, which measures the satisfaction of airline 

passengers, by considering seven factors: reservation, cost and fees, check-in, aircraft, flight crew, 

in-flight service, and boarding/deplaning/baggage. The JD Power Index helps airlines to drive 

growth and profitability, and it also compares airline performance, by including low cost and 



40 Airline choice model: the role of satisfaction latent variable 

 
network carriers (Kalemba & Campa-Planas, 2018). Additionally, the Net Promoter Score (NPS) is 

another index that measures the customer loyalty effect related to the possibility of a consumer to 

confirm and to recommend a service to another person. The NPS score is calculated as the mean 

according to the answer of customers (Kalemba & Campa-Planas, 2018). According to most of the 

analyzed studies, CSI scores are calculated based on the mean weight of observable variables. 

Therefore, CSI scores may be affected by the presence of outliers. 

Numerous studies have found CSI models for specific industries. Within this general framework, the 

present study is indeed the first one to present a global CSI for air journeys, by considering that 

traveler experiences are a chain of services related to departure airport service, airline service, and 

arrival airport service. It is also an important contribution to the literature on CSIs by being the first 

robust CSI approach, which includes the median as a robust estimator into the formulation. 

In regards to research methods, in this study, the conceptual model and formulation of CSI for air 

journeys are built based on the literature review and the ACSI model, respectively. SEM method is 

used to construct the RCSI model, and the causality relationship between passenger satisfaction and 

its influence factors (such as traveler perceived quality, traveler perceived value, overall satisfaction, 

and traveler loyalty) are addressed. Furthermore, we enrich the concept of passenger perceived 

quality to detailed air transportation service dimensions. Specifically, based on the air travel service 

quality (ATSQ) scale proposed by Munoz et al. (2019), in our research, passenger perceived quality 

was described from the departure airport, arrival airport, airline, and staff. 

2.3 Research methodology 

2.3.1 RCSI 

In this study, RCSI is used to measure the level of traveler satisfaction. Therefore, RCSI can be 

constructed based on the ACSI formulation, which has been widely applied in different industries 

(Fornell et al., 1996). By taking into account the characteristics of air transportation service, we 

considered the following aspects in the building process of the RCSI model. First, several studies 

found that the customer expectation element does not significantly influence the customer 

satisfaction level (e.g., Johnson, Gustafsson, Andreassen, Lervik, & Cha, 2001; Martensen, 

Gronholdt, & Kristensen, 2000). Researchers, therefore, suggested that customer expectations 

should be removed from the CSI model. Second, it is difficult to quantify traveler perception of 

service quality for air journeys. Munoz et al. (2019) suggested that passenger experience in air travel 
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is a chain of services in which service quality perceptions can vary among three elements: departure 

airport service, airline service, and arrival airport service. 

The RCSI, a modified adaptation of the ACSI, considers air transportation as a whole. In the RCSI 

model, perceived quality, perceived value, customer satisfaction, and loyalty are modeled the same 

as in the ACSI. For CSI models, numerous researchers found that perceived quality factors 

significantly influence customer satisfaction in different industries. For example, CSI models have 

been used to examine hotel service (Deng, Yeh, & Sung, 2013), telecommunication (Park, Heo, & 

Rim, 2008; Turel & Serenko, 2006; Türkyilmaz & Özkan, 2007), online market (Hsu, 2008), urban 

transportation (Zhang, Liu, Lu, & Xiao, 2019), education (Bertaccini, Bacci, & Petrucci, 2020; 

Zhang, Han, & Gao, 2008), logistic services (Paddeu, Fancello, & Fadda, 2017). Such studies 

demonstrate the viability of this model to research behaviors and perceptions of air passengers. 

To increase satisfaction level by air passengers, and thereby enhance their loyalty to the service 

provider, we identified a series of perceived quality factors, which influence traveler satisfaction and 

proposed the RCSI model as described in Fig. 2-1. The RCSI is based on an SEM, which comprises 

the antecedents and consequences of customer satisfaction. According to the characteristics of air 

journey services, seven dimensions are used to measure the RCSI. Fig. 2-1 shows the RCSI model, 

wherein the left-sided factors (i.e., perceived quality and perceived value) are antecedents of traveler 

satisfaction while the right-sided factor (i.e., traveler loyalty) is the consequence. The hypothesized 

relationship between traveler satisfaction and factors are depicted with lines. Although, in reality, 

there may exist some more relations among factors, the most important ones are considered. 
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Fig. 2-1. Conceptual model of traveler satisfaction index 

The service quality factors deemed in the RCSI model, which positively influence traveler 

satisfaction are the following: departure airport service quality, arrival airport service quality, airline 

service quality, and staff service quality. As suggested in Farooq et al. (2018), Kim & Lee (2011), 

Ming-kei & Yui-Yip (2016) and Mohamed & Rani (2016), perceived service quality has a positive 

influence on the level of traveler satisfaction. Therefore, in our model, we assumed that the service 

quality of departure airport, arrival airport, airline, and staff positively affect traveler satisfaction. 

Consequently, we formulated the following hypotheses: 

H1. Traveler perception related to departure airport service quality has a positive effect on traveler 

satisfaction. 

H2. Traveler perception related to arrival airport service quality has a positive effect on traveler 

satisfaction. 

H3. Traveler perception related to airline service quality has a positive effect on traveler satisfaction. 

H4. Traveler perception related to staff service quality has a positive effect on traveler satisfaction. 
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Perceived value is defined as the perceived level of product or service quality relative to the price 

paid by consumers (Fornell et al., 1996). More specifically, perceived value can be summarized as 

the trade-off between perceived travel cost and perceived service quality. Service quality has been 

considered to be one of the primary drivers of traveler satisfaction (Clemes, Zealand, & Gan, 2008). 

In a similar vein, researchers view perceived value as an antecedent of traveler satisfaction (Chen, 

2008). Based on the above, this study hypothesized the following: 

H5. Traveler service quality perception related to departure airport has a positive effect on perceived 

value. 

H6. Traveler service quality perception related to arrival airport has a positive effect on perceived 

value. 

H7. Traveler service quality perception related to airline has a positive effect on perceived value. 

H8. Traveler service quality perception related to staff has a positive effect on perceived value. 

H9. Perceived value has a positive effect on traveler satisfaction. 

Air passenger loyalty is defined as the desire to reuse the company service, which includes the 

willingness to use the same airline even when its ticket price is relatively higher than that of the 

competition and to recommend the airline company to others. Numerous studies have identified 

increasing traveler satisfaction as a crucial factor in ensuring traveler loyalty (Gures, Arslan, & Yucel 

Tun, 2014; Han, Ham, Yang, & Baek, 2012; Leong, Hew, Lee, & Ooi, 2015). For air transportation, 

loyal passengers are the most profitable traveler type since they tend to purchase the service of the 

same provider repeatedly. Many studies of traveler satisfaction have identified passenger retention 

and recommendation as crucial influences on air transportation business success (Han, 2013; Jiang 

& Zhang, 2016; Kos Koklic, Kukar-Kinney, & Vegelj, 2017). This study then further hypothesized 

the following: 

H10. Traveler satisfaction has a positive effect on traveler loyalty 

Based on the conceptual model of RCSI shown in Fig. 1, structural and measurement equations are 

developed in the theoretical model of RSCI, which will be introduced in next section. 
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2.3.2 RCSI theoretical model 

RCSI model consists of the factors mentioned earlier. Variables were chosen based mainly on prior 

studies. Latent and manifest variables were defined by appropriately modifying them to suit the 

purposes of this study. Latent variables and their observable (manifest) variables are shown in Table 

2-1. 

Table 2-1. Latent variables and observable (manifest) variables 

Latent variables Observable (manifest) variables 

Departure Airport (DTT) DT1. Airport size according to walking distance 

 DT2. Proper signage according to spatial orientation at the airport 

 DT3. Availability of trolleys in departure airport 

 DT4. Security control systems  

 DT5. Waiting rooms comfort  

 DT6. Free Wi-Fi availability 

 DT7. Airport cleanliness 

 DT8. Quality of air conditioning 

 DT9. Flights status screens 

 DT10. Number of shops in departure airport 

 DT11. Parking lots availability  

Arrival Airport (ATT) AT1. Airport size according to walking distance from the plane to the 

baggage claim area 

 AT2. Proper signage according to spatial orientation at the airport 

 AT3. Availability of trolleys in arrival airport 

 AT4. Security control systems  

 AT5. Airport cleanliness 

 AT6. Quality of air conditioning 

 AT7. Comfort of the baggage claim area 

 AT8. Information of baggage delivery carousel 

 AT9. Availability of different transportation modes at the airport exit 

 AT10. Agility in baggage delivery 

Airline (ATAN) AIR1. Airline image 

 AIR2. Number of daily flights 

 AIR3. Flights schedule 

 AIR4. Aircraft cabin cleanliness 

 AIR5. Comfort of the airplane seats 

 AIR6. In-flight entertainment 

 AIR7. Wi-Fi service during the flight 

 AIR8. In-flight catering service 

 AIR9. Information on flight condition during the flight 

 AIR10. On-time departure 

 AIR11. Passenger baggage care by airline 

 AIR12. On-time arrival 

Staff (PER) EMP1. Courtesy of airline employees 

 EMP2. Level of training and experience 

 EMP3. Willingness to help passengers 

 EMP4. Response time for requests 

Perceived value (PV) PV1. Paid Airfare 

 PV2. Consistency between ticket cost and provided service 
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Latent variables Observable (manifest) variables 

 PV3. Availability of cheap airfares 

Satisfaction (RCSI) SAT1. My satisfaction with the airline has increased 

 SAT2. My impression of the airline has improved 

 SAT3. I now have a more positive attitude towards the airline 

Loyalty (LOY) RI1. I consider this airline  my first option  

 WOW1. I say positive things about this airline to other people 

  WOW2. I recommend this airline to someone who seeks my advice 

 

In the RCSI conceptual model shown in Fig. 2-1, traveler perceived service quality, traveler 

perceived value, traveler satisfaction, and traveler loyalty are latent variables, which cannot be 

measured directly. Therefore, the manifest items are the indicators of the latent variables. The 

majority of the studies in this category rely on structural equation modeling as a method for obtaining 

the global satisfaction index. Therefore, the conceptual model of RCSI evaluation is indicated by the 

SEM. The first component of the structural equations is the latent concept model: 

𝜂=𝐵𝜂+Γ𝜉+𝜁 (1) 

In Eq. (1), η is the vector of unobserved (latent) endogenous variables. In this study, there are three 

endogenous concepts, namely traveler perceived value (η1=PV), traveler satisfaction (η2=RCSI), and 

traveler loyalty (η3=LOY). ξ is the vector of latent exogenous variables. There are four exogenous 

variables in this research model, which are, service quality perception for departure airport 

(ξ1=DTT), arrival airport (ξ2=ATT), airline (ξ3=ATAN), and staff (ξ4=PER). B (m x m) is a matrix of 

coefficient parameters for η, and Г (m x n) denotes the parameter coefficient matrix of exogenous 

variables ξ. 𝜁 is the noise vector, which is uncorrelated with ξ. Therefore, the relationship in the 

RCSI model can be translated into the following structural equation: 

[
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]+[

𝜁1
𝜁2
𝜁3

] (2) 

The general equation that associates latent variables and the measurement variables is shown in Eq. 

(3) and Eq. (4). 

Where X = (x1, x2,…., xq) are the exogenous manifest variables, which refer to service quality 

perception. Furthermore, Y = (y1, y2,…., yp) are the measured endogenous variables, which refer to 

𝑋=Λ𝑥𝜉+𝛿 

𝑌=Λ𝑦𝜂+𝜀 

(3) 

(4) 
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traveler perceived value, traveler satisfaction, and traveler loyalty. Λx(q x n) and Λy(p x m) are the 

coefficient matrices, which show the relation of X to ξ and Y to η, respectively; and δ and ε are errors 

of measurement for X and Y, respectively. 

The matrix equation corresponding to Eq. (3) for the proposed model is: 
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 (5) 

Note that customer satisfaction (RCSI) considers three main measurements: (SAT1) increase in 

traveler satisfaction with airline, (SAT2) improvement in traveler´s feelings towards airline and 

(SAT3) increase traveler's positive attitude towards airline. As a consequence, the index indicates 

how much travelers are satisfied. 

Matrix equation corresponding to Eq. 4 can be represented as: 
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 (6) 

The RCSI score follows the ACSI and PSI formulations presented by (Fornell et al., 1996) and (C. 

Zhang et al., 2019), respectively. The population form of RCSI is as follows: 
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Where ξ is the latent variable for overall traveler satisfaction. E[ξ], Min[ξ], and Max[ξ] stand for the 

expected, minimum and maximum value of the latent variable, respectively. Therefore, the 

corresponding manifest items xi determine the minimum and maximum value of the latent variable 

in Eq. (8) and Eq. (9). 

 
(8) 

 
(9) 

Where xi is the measurement items of the latent overall traveler satisfaction, wi are the weights, which 

is obtained by the SEM approach, and n is the number of measurement variables. 

In ACSI, the natural estimator of E[ξ] is given by Eq. (10) 

 

(10) 

The ASCI score is calculated as following (Fornell et al., 1996): 

  

(11) 

In the ACSI equation, wi represents the estimated unstandardized weigh for the i item of customer 

satisfaction, and ix denotes the average perception of the i item of customer satisfaction; Max[xi] 

and Min[xi] are maximum and minimum values of the three measurement items, respectively. In the 

ACSI, measurement items range from 1 to 10. 

Based on Eq. (7) and inspired by the ACSI formulation shown in Eq. (11), this study proposes a new 

index applied to the air transportation market, which can be seen as a robust version of ACSI. Hence, 

Eq. (11) was modified, by introducing a robust estimator, by considering the median to be a centrality 

estimator rather than the sample mean. Thereby, the new estimator proposed here will be less 

affected by outliers. The RCSI is described in Eq. (12): 
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(12) 

 

 

In the RCSI equation, Me is the median value of measurement item i, wi is the unstandardized weight 

of measurement item i, and n is the number of measurement items. For RCSI, n=3, since three 

measurement items in which the observed range is from 1 to 7. Then, the RCSI score is calculated 

as follows: 

 

 

(13) 

 

2.4 Data 

The proposed RCSI model was applied by considering an experimental case study regarding 

domestic flights in Colombia. This study included 503 passengers at the major Colombian domestic 

air-route between Medellin (Jose Maria Cordova international airport (MDE) and Olaya Herrera 

airport (EOH)); and Bogota (El Dorado international airport (BOG)). This route is particularly 

relevant because airlines and airports compete over it by providing passengers with options regarding 

airfares, frequencies and schedules. This route is currently served by four commercial airlines, Latam 

Airlines (LAN), Satena (NSE), Avianca (AVA), which represents the dominant domestic air carrier 

in Colombia, and Viva Air (VVC), which is a low-cost carrier. 

2.4.1 Questionnaire development 

The questionnaire was divided into four sections related to sociodemographic characteristics, trip 

information, and traveler perception with service quality and finally attitude and behavior. Section 1 

was used to collect data on travelers' gender, age, occupation, education level, and income. The 

second section inquired about passenger trip experiences including whether the passenger has 

membership in a frequent flyer program, journey purpose, and chosen airline. Section 3and 4 ware 

designed for evaluating indicators of the RCSI model. Measurement scale items of the proposed 

RCSI model were designed primarily using the questionnaire of the air travel service quality (ATSQ) 

proposed by Munoz et al. (2019). Thus, traveler service quality perception related to departure 
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airport, arrival airport, airline, and staff included 11, 10, 12, and 4 items, as table 2-1 shows. The 

final section was designed to evaluate perceived value, traveler satisfaction, and loyalty with nine 

items. Following Jiang & Zhang (2016), passengers were asked to indicate whether they would 

consider the same airline to flight next time, which allowed us to evaluate traveler loyalty in this 

study.  

Regarding the measurement of attitudes, Alwin (1997) suggested the seven-point Likert scale is 

better than a five-point scale because it not only allows the measurement of direction and neutrality 

but can distinguish three levels of attitude intensity as well. Thus, having seven-points tends to be a 

good balance between having enough points of discrimination without having to maintain too many 

response options. Regarding air transportation studies, the seven-point Likert scale has been widely 

used by Al-Refaie, Bata, Eteiwi, & Jalham (2014), Chen & Chao, (2015), Elkhani, Soltani, & 

Jamshidi (2014), Farooq et al. (2018). Respondents were asked to assess each item using a seven-

point Likert scale, ranging from 1 (extremely dissatisfied/strongly disagree) to 7 (extremely 

satisfied/strongly agree). 

2.4.2 Data collection 

A pilot study was performed on 50 travelers for domestic flights, who were not included in the real 

experiment. The pilot questionnaire was tested and modified to be better understood by travelers. A 

final version of the survey was conducted in 2018 by face-to-face interviews with passengers 

traveling on MDE/EOH-BOG-MDE/EOH route, which has the most passengers carried per year on 

domestic flights in the Colombian air market. The questionnaires were completed in the arrival hall 

and departures waiting rooms at the MDE and EOH airports. Namukasa (2013) pointed out that 

much literature involving air passenger survey dealt with a sample size between 300 and 600. Hence, 

the sample size of 503, in this research, is valid and suitable. 

2.4.3 Sample analysis 

Table 2-2 shows that sample is evenly spread between males and females. Most of the interviewed 

passengers are wage earners (51.4%). The age group peaked at 31 and 40 years, which accounted 

for 36.2%; only 7.8% of the travelers hold a postgraduate degree. 237 (47.1%) respondents have a 

membership in any frequent flier program (FFP), within which 223 travelers have a membership in 

FFP with Avianca airline (LIFEMILES), 146 travelers have a membership with Latam airline 

(LATAM PASS) and 133 respondents have both memberships in FFP. 
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Table 2-2. Descriptive statistics 

Variable Category Frequency Percent (%) 

Gender Male 257 51.1 

Female 246 48.9 

Age 18-30 129 25.7 

31-40 182 36.2 

41-50 131 26 

51-60 47 9.3 

61 and over 14 2.8 

Employment status Salaried worked 233 51.4 

Self-employed 94 20.8 

Student 89 19.6 

Retired 20 4.4 

Other 17 3.8 

Education level Less than Bachelor 86 17.1 

Bachelor 378 75.1 

Postgraduate 39 7.8 

Monthly income Less than 300 USD 72 14.3 

301-700 USD 90 17.9 

701-1200 USD 117 23.3 

1201-1700 USD 105 20.9 

1701-2200 USD 52 10.3 

2201 USD and over 67 13.3 

Frequent Flier Program membership Non-membership 266 52.9 

Membership 237 47.1 

LIFEMILES membership Non-membership 280 55.7 

Membership 223 44.3 

LATAM membership Non-membership 357 71 

Membership 146 29 

N= 503 

2.5 Findings 

Statistical Package for Social Science (SPSS) 24 software was used for descriptive, reliability, and 

correlation analyses. The proposed model and hypothesized paths were tested on the data collected. 

Measurement and structural models were tested by Analysis of Moment Structure (AMOS) 21 

software (Byrne, 2010). The maximum likelihood method of estimation was used to analyze data. 

The confidence level was set at 95%. In the first stage, multivariate outlier detection was performed 

by Mahalanobis distance. The sample size contained 503 respondents, with only 17 outliers 

identified. Therefore, the new sample size for modeling was 486 respondents. 
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2.5.1 Reliability and validity analysis 

In the first stage of data analysis, Confirmatory Factor Analysis (CFA) was conducted to test the 

measurement model and data quality, by including reliability and factor validity checks. Hence, CFA 

was used to identify if numbers of factors and loadings of measurement variables on them confirm 

to the proposed model. The standardized factor loadings shown in Table 2-3 were considered 

significant as they surpassed the cut-off value of 0.5 recommended by Hair, Black, Babin, & 

Anderson (2014) and the t-value for all these standardized factor loadings were found to be 

significant (p < 0.01). 

The reliability of the measured items was tested by assessing the consistency of variables, by using 

Cronbach's Alpha. A Cronbach's Alpha above 0.7 is considered a good level of reliability (Hair et 

al., 2014). Table 2-3 shows that Cronbach's Alphas are among 0.802-0.974, which indicates that the 

measurement of various potential variables presents good inner coherence, and factors’ reliability 

can be accepted. Table 2-3 also shows the Composite Reliability (CR) estimates, which ranged from 

0.755 to 0.970 and exceed the critical value of 0.7 suggested by Hair et al., (2014), by implying that 

multiple items, for each study factor, are internally consistent and reliable. Additionally, the Average 

Variance Extracted (AVE) for all factors was between 0.506 and 0.916, and it was above a 0.5 

threshold as the recommended value (Hair et al., 2014), which signifies that more than half of the 

variances observed in the items were explained by their hypothesized factors. Overall, these findings 

provide support for dimensionality, reliability, and validity measures. 
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Table 2-3. Confirmatory factor analysis 

Items Standardized 

factor loading 

CR AVE Cronbach Alpha 

Departure Airport (DTT)  0.920 0.513 0.920 

DT1 0.767    

DT2 0.726    

DT3 0.738    

DT4 0.685    

DT5 0.723    

DT6 0.688    

DT7 0.696    

DT8 0.654    

DT9 0.759    

DT10 0.716    

DT11 0.718    

Arrival Airport (ATT)  0.933 0.583 0.933 

AT1 0.693    

AT2 0.770    

AT3 0.788    

AT4 0.735    

AT5 0.752    

AT6 0.734    

AT7 0.796    

AT8 0.840    

AT9 0.753    

AT10 0.768    

Airline (ATAN)  0.932 0.533 0.930 

AIR1 0.786    

AIR2 0.798    

AIR3 0.781    

AIR4 0.711    

AIR5 0.754    

AIR6 0.684    

AIR7 0.739    

AIR8 0.653    

AIR9 0.728    

AIR10 0.712    

AIR11 0.671    

AIR12 0.726    

Staff (PER)  0.870 0.629 0.867 

EMP1 0.745    

EMP2 0.643    
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EMP3 0.883    

EMP4 0.876    

Perceived Value (PV)  0.812 0.593 0.815 

PV1 0.873    

PV2 0.760    

PV3 0.663    

Satisfaction (RCSI)  0.755 0.506 0.802 

SAT1 0.690    

SAT2 0.742    

SAT3 0.702    

Loyalty (LOY)  0.970 0.916 0.974 

RI1 0.945    

WOW1 0.983    

WOW2 0.943       

p < 0.01     

 

The discriminant validity of the factors is shown in Table 2-4. The diagonal in Table 2-4 shows that 

the square root of the AVE between each pair of factors was higher than the correlation estimated 

between factors, thus ratifying its discriminant validity (Hair et al., 2014). Hence, each factor was 

statistically different from the others. Furthermore, confirmatory measurement of the model 

demonstrates the soundness of its measurement system. 

Table 2-4. Discriminant Validity      

  
Departure 

Airport 
Airline 

Arrival 

Airport 
Staff 

Perceived 

Value 
RCSI Loyalty 

Departure Airport 0.716       

Airline 0.355 0.730      

Arrival Airport 0.315 0.360 0.764     

Staff 0.143 0.359 0.198 0.793    

Perceived Value 0.304 0.354 0.322 0.298 0.770   

RCSI 0.462 0.568 0.504 0.482 0.582 0.712  

Loyalty 0.382 0.437 0.369 0.408 0.450 0.709 0.957 

Descriptive statistics 

Mean 5.511 5.592 5.593 5.691 4.993 5.387 5.529 

Standard Deviation 0.739 0.686 0.702 0.872 1.088 0.685 0.851 

Correlation is significant at the 0.01 level. Diagonal elements in bold show the square root of AVE 

 

2.5.2 Structural model and test of hypotheses 

An SEM was applied to evaluate the adequacy of the RCSI model, which is shown in Fig. 2-2. The 

path coefficients, given on the lines, are the standardized regression coefficients with their 
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significance level (p-values in parentheses). The path coefficients indicate the strengths of the 

relationships between dependent and independent variables, and R2 values are the faction of the total 

variance of the dependent variable, which is explained by independent variables. RCSI was well 

accounted for by the proposed theoretical framework. About 65.9% of the variance of RCSI was 

explained by its predictors, which is in line with the findings of Deng et al. (2013) and Türkyilmaz 

& Özkan (2007). Based on the path coefficient shown in Fig. 2-2, traveler service quality perception 

related to departure airport positively affects perceived value (β=0.221, t=4.510) and traveler 

satisfaction (β=0.256, t=6.106). Therefore, H1 and H5 are accepted. Traveler service quality 

perception related to arrival airport was also significantly related to perceived value (β=0.219, 

t=4.539) and traveler satisfaction (β=0.256, t=6.251), by supporting the H2 and H6, respectively. 

Furthermore, traveler service quality perception related to airline had a positive effect on perceived 

value (β=0.185, t=3.814) and traveler satisfaction (β=0.283, t=6.709). H3 and H7 were therefore 

confirmed. Traveler service quality perception related to staff was found to be positively associated 

with the perceived value (β=0.215, t=4.395) and traveler satisfaction (β=0.328, t=7.688). Thus, H4 

and H8 were supported. Perceived value has the highest positive effect on traveler satisfaction 

(β=0.394, t=7.949). Thus, H9 was accepted. Accordingly, the above analyses showed that each of 

the antecedent variables had reasonable power to explain overall RCSI. 

Particular attention should be paid to traveler loyalty since it is the ultimate factor in the RCSI model. 

Traveler satisfaction is the independent latent variable of this construct, with the regression 

coefficient value of 0.708 (p < 0.001). About 50.1% of the variance in traveler loyalty is explained 

by the RCSI, which is similar to the findings by Park et al. (2008) and Türkyilmaz & Özkan (2007). 

These findings mean that the RCSI model closely fits data (χ2/df = 2.676, p < 0.001, RMSEA= 

0.059), and it has satisfactory predictive capability and can help the air transportation market 

managers to enhance traveler satisfaction. 
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Fig. 2-2. Results of traveler satisfaction index model and hypothesis testing 

2.5.3 CSI for air journeys 

By using Eq. (13), the RCSI score for the major domestic journey found to be 72.4 (transformed to 

a 0- to 100-point scale to facilitate comparisons). Then, the measurement of RCSI enables the 

evaluation of the level of service of airlines and airports in a comprehensive sense. 

In order to test the RCSI performance in the presence of outlier data, we intentionally replace a 

percentage of the sample with outliers. Then, a new model was obtained, and the RCSI was 

calculated again with the wiMei as a robust estimator of E[ξ]. The RCSI findings were compared to 

the index formulation suggested by ACSI, where wi ix  is the estimator of E[ξ]. Table 2-5 shows the 

performance of the new robust estimator in the presence of outlier data. The original data were 

intentionally contaminated with 1%, 2% and 3% of outliers. Hence, based on the new models, the 

RCSI score is calculated, as well as the index score based on ACSI formulation. Clearly, it can be 

observed that the indicator introduced in this study has less variation that the index calculated with 

wi ix , as an estimator, as shown in Table 2-5. 
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Table 2-5. Performance of RCSI |  
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0% 72.42  73.11  

1% 72.48 0.08% 75.62 3.43% 

2% 72.37 0.07% 78.55 7.44% 

3% 73.20 1.07% 81.83 11.93% 

 

2.6 Discussion 

The RCSI model is an SEM, which is based on well-established theories and approaches in consumer 

behavior. A major advantage of the RCSI model is the use of generic questions, which are 

sufficiently flexible to be used across different air journeys. The applicability of a CSI model 

depends on the reliability and validity of the model results (Türkyilmaz & Özkan, 2007). Therefore, 

the reliability and validity of the RCSI model were assessed, by checking the consistency of factors, 

convergent validity, and discriminant validity. All tests suggested by Hair et al. (2014) were found 

to be satisfactory. The proposed RCSI model is an SEM, which incorporates well-established 

theories and approaches to customer behavior. By the path coefficients of the proposed RCSI model, 

service quality, and perceived value are positively related to customer satisfaction and, in turn, 

satisfaction is associated with customer loyalty. These previous relationships are consistent with the 

results of the ACSI model. 

From the results of the RCSI model, we found that traveler satisfaction is mostly affected by 

perceived value, which is in line with other CSI models (Turel & Serenko, 2006; Türkyilmaz & 

Özkan, 2007). In other words, when passengers perceive that the money they pay for a trip is worth 

of its quality, their satisfaction increases. However, traveler perceived quality was found to be a 

significant predictor of perceived value and traveler satisfaction. Moreover, the staff is the main 

service quality factor, which affects customer satisfaction, which is consistent with previous studies 

(Cheng, Chen, & Chang, 2008; Kos Koklic et al., 2017). This factor includes both the ground staff 

and the crews on board the flight. Especially, passengers feel that having crews on board the aircraft, 

who swiftly respond to their needs and concerns, is the most relevant aspect of the staff. These 

findings suggest that air transportation managers should pay more attention to their strategies and to 

the activities, which improve service quality. 
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We found that the RCSI score of 72.4 is similar to the one reported by ACSI for the average of the 

airline industry in the United States in 2018 (ACSI score = 73). Although ACSI only reports the 

score for the airline industry, it is in line with RCSI score for an air journey, which includes airlines 

and airports in a comprehensive sense. RCSI indicated that the Colombian traveler satisfaction level 

in the major domestic journey was high. The RCSI model can help managers to estimate traveler 

satisfaction better and to understand specific influence on customer satisfaction, by examining the 

causal relationships involved. Therefore, providers of passenger transportation should concentrate 

their efforts on maintaining the performance of service quality factors in order to keep high 

satisfaction levels. 

2.7 Conclusion 

This study contributes to the literature by developing and testing a new robust customer satisfaction 

index (RCSI), which was applied within a Colombian framework. Therefore, the present research 

contributes to previous works. First, because it offers an overview of how service quality perception 

can be measured for air journeys, and second, because it introduces a new robust traveler satisfaction 

index which is less sensitive to outlier data than CSIs based on the ACSI model formulation. The 

proposed RCSI model is an SEM, which integrates well-established approaches and theories to 

traveler behavior. 

This research has provided empirical support to the causal relationships among service quality, 

perceived value, and traveler satisfaction, and loyalty. Additionally, we enrich the previous study by 

Munoz et al. (2019), by validating the concept of traveler perceived quality to detailed service 

dimensions in a domestic air journey. Specifically, this study assessed the service quality perception 

related to all contact points (departure airport, airline, and arrival airport) during an air journey. 

Additionally, this study has management implications. First, findings of the RCSI model as a whole 

can be helpful to managers in formulating competitive marketing strategies. For airlines and airports, 

measurement characteristics of the RCSI model provide a useful tool for tracking performance, by 

allowing benchmarking over time. Furthermore, by considering the findings of the RCSI model, 

significant resources of airports and airlines can be allocated for critical factors, which have an 

important impact on traveler satisfaction. Therefore, in today’s highly competitive airline industry 

environment, it is essential that the airline companies make their best effort to attract and to retain 

their customers, as well as to differentiate themselves from the competitors through offering an 

adequate standard of service quality for consequently reaching higher profitability. The study results 
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show the importance of staff in customer satisfaction. Therefore, managers should invest in staff 

training in order to improve their courtesy, sympathy, and willingness to help. This strategy would 

significantly enhance traveler perceptions of service quality. 

While the proposed RCSI model had been validated by the major Colombian domestic air journeys, 

this theoretical framework should be further validated, by using samples from other countries in 

order to generalize the applicability of the robust index. Further studies may need to expand the 

research scope. For instance, by assessing the RCSI commercial potential as a business model, by 

estimating the economic value related to services for air journeys. Although ACSI and RCSI report 

scores for the national airline industry and domestic air journeys (including airlines and airports), 

respectively. Further studies should attempt to find customer satisfaction indexes across different 

transportation modes based on the RCSI approach. These indexes must be able to assess traveler 

perceptions based on specific service quality items. This may provide an opportunity to compare 

customer satisfaction scores based on different transportation modes for domestic trips. Thus, a 

global index for national transportation could also be found, which could be useful to compare 

different national indexes. 
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 The design process of stated preferences can be seen in Appendix D 

 The survey can be seen in Appendix E 

 

Abstract 

This paper quantified the impact of outbound and return flight schedule preferences on 

airline choice for international trips. Several studies have used airline choice data to identify 

preferences and trade-offs of different air carrier service attributes, such as travel time, fare 

and flight schedule. However, estimation of the effect return flight schedules have on airline 

choice for an international round-trip flight has not yet been studied in detail. Therefore, this 

study introduces attributes related to return flight characteristics and round-trip flight 

schedule interaction into the airline choice models, which have not previously been reported 

in the literature. We developed a stated preference survey that includes round-trip fares 

based on flight schedule combinations and the number of days prior to departure fares was 

purchased. We applied modelling techniques using a set of stated preference data. A mixed 

logit model was tested for the presence of heterogeneity in passengers' preferences. Our 

results indicated that models with attributes related to return flight and its interaction with 

outbound flight attributes have a superior fit compared with models only based on attributes 

reported in the literature review. The model found shows that airfare, travel time, arrival 

preference schedule in the outward journey, departure preference in the return journey and 
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the schedule combination of round-trip flight are significantly affecting passenger choice 

behaviour in international round-trip flights. Sensitivity analysis of airline service 

characteristics and their marketing implications are conducted. The analysis reports seven 

strategies with the greatest impact on each airline choice probabilities. It shows that by 

reducing travel time and airfare and by adopting an afternoon and night schedule preference 

for outbound and return flight, respectively, the highest probability on airline choice would 

be reached. This research contributes to the current literature by enhancing the 

understanding of how passengers choose airlines, considering both outbound and inbound 

journey characteristics. Thus, this study provides an analytical tool designed to provide a 

better understanding of international round-trip flight demand determinants and support 

carrier decisions. 

Keywords: Round-trip, return flight, flight schedule interaction, passenger choice behaviour 

3.1 Introduction 

According to IATA’s latest World Air Transport Statistics publication, North America is 

the main market to which air transport in Latin America is moving (IATA, 2019). This 

market transported during 2019 to 10,038,856 million passengers, implying a 1.60% growth 

compared to 2018 (ALTA, 2020). In fact, the Federal Aviation Administration (FAA) has 

predicted South America to be the fastest-growing region for commercial air transport over 

the next two decades. Colombia is the third best-connected country in Latin America behind 

Mexico, and Brazil and its air connectivity have increased by 34% in the last five years 

(World-Bank, 2019). This represents a substantial growth performance, broadly in line with 

the world average over the same period. Colombia, with its advantageous geographical 

location and its potential to act as a regional centre stands out as a very important network 

of international connections. To which can be added the fact that Medellin is the Latin 

America centre for the fourth industrial revolution, making it a particularly attractive 

destination. 

International air transportation has undergone substantial changes in the last decade, one of 

which has been the increased number of airlines offering commercial flights. This growth 
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in numbers of air carriers has led to an increase in competition among them. Thus, airlines 

must develop effective marketing and operating strategies that can meet travellers’ needs. 

This raises the need to understand what influences passengers to fly with one air carrier 

versus others. However, the choices air travellers make for international round-trip flights 

are complex and involve varying decisions related to the two journeys. 

Balobaba, Odoni and Barnhart (2015) defined the typical air trip as consisting of two steps: 

an outbound air trip and an inbound air trip. Therefore, passenger choices for a round-trip 

flight should be based on the outward and return journey characteristics to a better reality 

understanding. Although many studies have estimated the factors that influence a round-trip 

flight preferences (Freund-Feinstein and Bekhor, 2017; Lurkin et al., 2017; Yen and Chen, 

2017; Gao and Koo, 2014; Mumbower, Garrow and Higgins, 2014; Yang, Lu and Hsu, 2014; 

Fleischer, Tchetchik and Toledo, 2012; Brey and Walker, 2011; Theis et al., 2006), most 

have focussed on outbound flight attributes. Thus, to fill the research gap, this study 

introduces attributes related to return flight characteristics and round-trip flight schedule 

interaction into the airline choice models, which have not previously been reported in the 

literature.  

This study intends to ascertain what influences the process of deciding which air carrier to 

fly. To attain this objective, we analyse the one of most important route connecting the 

United States and Colombia (Miami-Medellin), which is currently served by four airlines: 

Avianca, Viva Air, American Airlines and Copa Airlines. All airlines offer non-stop flights 

except for Copa Airlines, which only has connecting flights. A stated preference (SP) 

experiment was conducted to analyse passenger choice behaviour with respect to an 

international round-trip. The SP experiment considered six attributes: round-trip fare, travel 

time, flight frequency, arrival schedule preference at the destination and departure schedule 

preference from the destination on the return flight. The main goal here is to develop airline 

choice models that enable air carriers to identify traveller preferences on international round-

trip flights. Multinomial logit (MNL) and mixed logit (ML) models were used to identify 

important explanatory variables affecting airline choice. These models measure travellers' 

trade-offs among round-trip fare levels, travel time, schedule convenience offered by 
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outbound flight and return flight. Sensitivity analysis was calculated from the estimated 

coefficients of the airline choice models. These estimations provide valuable insights into 

how best to develop airline strategies. 

This study contributes to the current literature by improving the understanding of how 

travellers choose airlines, considering both outbound and inbound journey characteristics. 

Thus, this research provides an analytical tool designed to provide a better understanding of 

round-trip flight demand determinants and support carrier decisions on operating, pricing, 

yield management, and marketing strategies. 

3.2 Literature review 

Regarding air traveler choice behaviour, outbound trip decisions have received the most 

attention in the existing literature (Hossain, Saqib and Haq, 2018; Koo, Caponecchia and 

Williamson, 2018; Yen and Chen, 2017; Lee and Yip, 2017; Drabas and Wu, 2013; Chang 

and Sun, 2012; Wen and Lai, 2010; Balcombe, Fraser and Harris, 2009). Most of them have 

proposed that travellers’ choice behaviour is influenced by three important factors: attributes 

of airlines, traveller socioeconomic characteristics and travel experiences. 

Regarding traveller characteristics, Alex, Manju and Isaac (2019) suggested that 

transportation planners require travel demand models to predict traveller behaviour with 

different socioeconomic characteristics. Therefore, demographic characteristics are also 

important for airline choice, although socioeconomics properties vary in each research. For 

instance, Balcombe, Fraser and Harris (2009) included age, income, gender and education 

as dummy variables in the choice experiment. Their model shows that socioeconomic factors 

have an impact on willingness to pay for in-flight service and comfort levels Chang and Sun 

(2012) and de Luca (2012) and later study by Drabas and Wu (2013) reported that age and 

income levels affect airline choice in international flights. Rose et al. (2012) found that age 

and gender, as well as an interaction term among them, play an important role in the airline 

choice. Milioti, Karlaftis and Akkogiounoglou (2015) had extensive socio-demographic 

variables including age, gender, income, nationality and education level of the passengers. 

They found that those factors affect travellers’ decisions regarding airline choice.  
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Numerous studies have been conducted into the trip experience attributes that travellers take 

into account when choosing an airline. Travel frequency (Lee, Kim and Sim, 2019; Aksoy, 

Atilgan and Akinci, 2003) and membership in frequent flyer program (FFP) (Wu and So, 

2018; Freund-Feinstein and Bekhor, 2017; Seelhorst and Liu, 2015; Wen, Chen and Huang, 

2009) attributes are the most identified in the literature. For instance, Aksoy, Atilgan and 

Akinci (2003) found a significant relationship between travel frequency and travel purpose 

in five European airlines. In terms of FFPs, passenger loyalty has been associated with 

membership in FFP. In this regard, Wen, Chen and Huang (2009) calibrated models in which 

FFPs attribute affects travellers’ choice behaviour. They collected information for two 

international routes and found that passengers who are FFPs members of different carriers 

have high loyalty. The most recent research conducted by Wu and So (2018) and Seelhorst 

and Liu (2015) assessed the FFP membership in two different statuses. Their studies 

revealed that the different statuses contribute positively to the utility of choosing an airline 

that provides FFP membership. 

Many researchers have explored the airline attributes that travellers consider when choosing 

a carrier. Airfare, travel time and flight schedule attributes have been identified as important 

attributes for airline choice. Although airline choice for a round-trip flight has been studied, 

choice has been focused on attributes of outbound flight. Based on literature review, round-

trip fare has been the only attribute that considers the interaction between outbound and 

return flight characteristics. For instance, Yen and Chen (2017) found a positive relationship 

between round-trip fare, travel time, service attributes and passenger’s choice of airline from 

Taipei to Shanghai. Lurkin et al., 2017; Fleischer, Tchetchik and Toledo, 2012 also support 

the idea that round-trip fare is associated with travellers choice behaviour. Lurkin et al., 

2017; Lurkin et al., 2018 included outbound flight attributes and assessed the departure time 

of day as an explanatory variable of airline itinerary choice in round-trip flights. Regarding 

the airline flight schedule, this attribute has been assessed for a single trip. Wen and Lai 

(2010), Zhang (2012) and Wen, Chen and Fu (2014) examined the relationship between 

schedule delay and passenger’s choice behaviour. They defined schedule delay as the 

difference between preferred and actual departure time of flight. Their results indicated that 

air travellers are willing to pay a high amount to have a preferred departure time.  
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Based on the literature review of air round-trip flights, airline attributes were based only on 

outbound flight characteristics. To fill up this gap, we integrated attributes related to return 

flight characteristics and attributes related to the interaction between outbound and return 

flight variables. Thus, the aim study is to find a model with a better Goodness-of-Fit in 

comparison to the models that not consider round-trip attributes. In other words, this is the 

first study to consider the outbound and inbound flight schedules preference in an airline 

choice. 

The above studies indicate the importance of including airline attributes, passenger 

characteristics and trip experience variables into the airline choice models. Therefore, in this 

study, we show how a round-trip fare, trip duration, departure and arrival schedule attributes 

affect the passenger choice behaviour in an international round-trip flight. 

3.3 Model structure 

Several studies have researched traveller choice behaviour, many of which have applied 

discrete choice models to obtain useful information on how travellers select trip alternatives. 

Previous air travel choice behaviour studies have been based on random utility theory 

(Domencich and McFadden, 1975) and various discrete choice models have been developed. 

MNL models have the simplest structure and are the most used model formulation for travel 

choice. Nested logit (NL) models are complex and allow correlation between different 

alternatives. Flexible ML models allow the capture of heterogeneity, which is referred to as 

differences between consumers. The ML model uses a random parameter specification to 

explain unobserved heterogeneity across travellers and solves the MNL and NL models’ 

main limitations. 

Discrete choice models are often used in the air transportation market to analyse airline 

marketing problems. This study adopts the random utility theory, which represents the 

theoretical basis of discrete choice modelling, to assess choice behaviour for four airline 

alternatives (Avianca, American Airlines, Viva Air and Copa Airlines). The random utility 

theory is an econometric instrument for empirical estimation of the demand function 

(Domencich and McFadden, 1975). The discrete choice model measures the attractiveness 
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of each airline based on a utility function consisting of two components: a systematic 

component observed by the researcher and a random error component that includes 

unobservable effects. Thus, the utility function of airline i for passenger q can be expressed 

as 

𝑈𝑖𝑞=𝑉𝑖𝑞+𝜀𝑖𝑞 (1) 

Where Viq is equal to the representative or systematic utility and εiq represents the error 

component for airline i and passenger q. 

The random utility function, Viq, depends on airline i's observable attributes and the 

socioeconomic characteristics of a passenger q. Viq can be expressed by a linear equation 

that includes parameter vector k (e.g., airfare, travel time, arrival time, departure time, age, 

education level and gender) 

𝑉𝑖𝑞=∑ 𝛽
𝑖𝑘
𝑋𝑖𝑘𝑞+∑ 𝜃𝑖𝑛𝑌𝑖𝑛𝑞+∑ 𝛼𝑖𝑚𝑍𝑖𝑚𝑞+∑ 𝜆𝑖𝑝𝑇𝑖𝑝𝑞+∑ 𝛿𝑖ℎ𝑊𝑖ℎ𝑞

ℎ𝑝𝑚𝑛𝑘

 (2) 

Where 

𝛽𝑖𝑘 are parameters related to outbound flight attributes (𝑋𝑖𝑘) (e.g., travel time, arrival 

schedule, flight frequency). 

𝜃𝑖𝑛 are parameters related to return flight attributes (𝑌𝑖𝑛) (e.g., departure schedule, flight 

frequency). 

𝛼𝑖𝑚 are parameters associated with attributes related to the interaction between outbound 

and return flight variables (𝑍𝑖𝑚) (e.g., round-trip fare, flight schedules interaction). 

𝜆𝑖𝑝 are parameters related to travellers characteristics (𝑇𝑖𝑝) (e.g. age, education level). 

𝛿𝑖ℎ are parameters related to trip experience attributes (𝑊𝑖ℎ) (e.g. membership in FFP, trip 

purpose). 
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The assessment of 𝜃𝑖𝑛 and 𝛼𝑖𝑚 parameters are the contribution of this research that had not 

been covered by other studies within this field. Coefficient vectors 𝛽𝑖𝑘, 𝜃𝑖𝑛, 𝛼𝑖𝑚, 𝜆𝑖𝑝, 𝛿𝑖ℎ can 

be estimated using maximum likelihood methods. 

Given equations (1) and (2), the probability that passenger q chooses alternative i can be 

expressed as 

𝑃𝑖𝑞=𝑃(𝑉𝑖𝑞+𝜀𝑖𝑞≥𝑉𝑗𝑞+𝜀𝑗𝑞 ∀𝑗≠𝑖)=𝑃(𝜀𝑗𝑞≤𝜀𝑖𝑞+(𝑉𝑖𝑞−𝑉𝑗𝑞) ∀𝑗≠𝑖)  (3) 

Piq depends on the distribution on the random vector of error terms. 

The MNL model is the simplest random utility model and assumes that errors of the utilities 

are independent and identically follow Gumbel distributions, with a mean of zero and a scale 

of one (which implies a variance of π2/6) (Domencich and McFadden, 1975). Under those 

assumptions, the probability that alternative i will be chosen is given by: 

𝑃𝑖𝑞=
𝑒𝑥𝑝(𝑉𝑖𝑞)

∑ exp (𝑉𝑗𝑞)
𝐽
𝑗=1

 (4) 

The MNL model is the most broadly used discrete choice model in air travel research (Tsai 

and Chen, 2019; Wu and So, 2018; Lee and Yip, 2017; Wen and Yeh, 2017; Seelhorst and 

Liu, 2015; Yang, Lu and Hsu, 2014; Chang and Sun, 2012; Rose et al., 2012; Wen and Lai, 

2010; Espino, Martín and Román, 2008; Theis et al., 2006); however, it may produce biased 

parameter estimations and fails to address individual heterogeneity. Recently, more 

advanced discrete choice models based on an MNL approach have been developed. One 

such model is the ML model, which enables consideration of traveller heterogeneity by 

identifying random parameters (McFadden and Train, 2000) that should be set by specifying 

a random distribution defined by the mean and standard deviation. Thus, the utility of airline 

i for passenger q can be expressed as: 

𝑈𝑖𝑞=𝛽𝑞
′𝑋𝑖𝑞+𝜀𝑖𝑞 (5) 

where: 

𝛽𝑞
′: random parameters that vary over air passengers 
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𝑋𝑖𝑞: vector of observed variables of airline i for passenger q 

𝜀𝑖𝑞: independent and identically distributed as Gumbel 

𝛽𝑞
′ varies over passengers in the population with the continuous probability density 𝑓(𝛽/𝜃), 

where θ characterises density with mean and variance parameters. The unconditional 

probability of passenger q choosing airline i can thus be expressed as (Train, 2009): 

𝑃𝑖𝑞=∫(
𝑒𝑥𝑝(𝛽′𝑋𝑖𝑞)

∑ 𝑒𝑥𝑝(𝛽′𝑋𝑗𝑞)
𝐽
𝑗=1

)𝑓(𝛽/𝜃)𝑑𝛽 (6) 

Train (2009) also indicated that ML probability does not have a closed-form and can thus be 

approximated using simulation methods. 

3.4 Empirical investigation 

We examine choice behaviour on the route from Medellin (MDE) to Miami (MIA), which 

is one of the most important routes connecting Colombia with an international destination. 

The MDE-MIA-MDE round-trip is currently served by Viva Air (VVC), Avianca (AVA), 

American Airlines (AAL) and Copa Airlines (CMP). We chose this route based on three 

criteria. First, the Colombia to Miami route has the most passengers carried per year on 

international flights in the Colombian air market. Second, both cities are served by a low-

cost airline. Additionally, VVC serves only non-stop flights from MDE, from the rest of 

cities, MDE is the hub for connecting flight of VVC. Third, VVC and AAL have the highest 

numbers of passengers carried between MDE and MIA yearly compared to other journeys 

from Colombia to MIA. Table 3-1 shows some passenger flow values. This route is 

particularly relevant because VVC, AVA, AAL and CMP compete over it by providing 

passengers with options regarding airfares, travel time, frequencies, departure and arrival 

schedules and other attributes. 

Our interest focuses on analysing the main factors passengers consider when buying a ticket 

for an MDE-MIA round-trip. 
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Table 3-1. Airline characteristics, Miami destination 

Airlines 

Departure 

Airport 

Daily frequency  Passengers 

(year)  

Total 

Passengers(year)  Non-stop connecting 

VVC MDE 1 --  30,410  36,294  

 BOG -- 1  5,739  

 OTHER -- --  145  

AVA MDE 1 6  43,084  282,479  

 BOG 4 4  102,130  

 CLO 1 5  45,785  

 BAQ 1 4  35,162  

 CTG 1 4  38,359  

 OTHER -- --  17,959  

AAL MDE 2 --  74,047  217,443  

 BOG 3 7  66,891  

 CLO 1 0  45,999  

 BAQ 1 3  29,471  

 CTG 1 3  1,035  

CMP BOG -- 6  1,805  4,772  

 CTG -- 5  2,946  

 MDE -- 6 *  

 OTHER -- --  21  

OTHER MDE -- --  5,367  67,640  

 BOG -- --  45,813  

 BAQ -- --  6,655  

 CTG -- --  1,540  

  OTHER -- --  8,265  

Sources: (Aerocivil, 2017)  

*Not reported     

3.4.1 Airfare behaviour 

Many prior airline choice studies have assumed a fixed fare for SP design (Hossain, Saqib 

and Haq, 2018; Lee and Yip, 2017; Yen and Chen, 2017; Jung and Yoo, 2014; Wen, Chen 

and Fu, 2014; Drabas and Wu, 2013; Chang and Sun, 2012; Rose et al., 2012). However, 

airfare can vary dynamically and significantly even on the same flight. SP design with 

dynamic pricing is challenging as it is highly influenced by how many days prior to the 

departure date a flight is booked and the flight schedule. 

To determinate the weekly airfare value, we collected airfares from each airline serving in 

the round-trip over a three-month period. Travel dates were based on a constant two-week 

round-trip. Airfares were reviewed based on different schedule combinations (morning (M), 

afternoon (A) and night (N)) between MDE-MIA and MIA-MDE. Fig. 3-1 shows an 
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example of different fare combinations for AVA based on arrival afternoon schedule for 

MDE-MIA flight and departure morning schedule for MIA-MDE flight (M-A). Thus, AVA 

offers three fares for MDE-MIA flight in the afternoon schedule and just one fare for MIA-

MDE flight in the morning schedule. Moreover, fares were based on seven weeks prior to 

departure day. Thus, we have three possible combinations for the international round-trip 

flight in the M-A schedule combination. 

 

Fig. 3-1. Fare combinations based on purchase seven weeks prior to departure day (USD) 

Fig. 3-2 shows the average ticket price for the MDE-MIA-MDE route using daily average 

fare combinations for the four air carriers. Fig. 3-2 also indicates that fares are highest a few 

days before the departure date. VVC only offers arrival schedule to MIA and departure 

schedule from MIA in the afternoon; this means afternoon-afternoon (A-A) flight schedule 

combinations, whereas AVA has all possible (M, A and N) schedule combinations. For 

AAL, the M-M and M-A, and N-M and N-A schedules have the same fare combinations, 

respectively and for AAL, fares booked five days prior to departure are the lowest. The A-

M and A-A schedules for CMP show that fares are lowest between 14 and 35 days prior to 

departure compared to other schedule combinations. This aligns with AVA fare behaviour. 

Fig. 3-2 highlights that the round-trip has different fares for each airline depending on 

schedule combinations of MDE-MIA and MIA-MDE trips and also depends on the number 

of days prior to departure day fares are purchased. 
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Fig. 3-2. Mean fares as a function of days prior to departure day (USD). (a) Viva Air (VVC), (b) Avianca 

(AVA), (c) American Airlines (AAL) and (d) Copa Airlines (CMP). 

3.4.2 Variables and levels 

We identified factors that air travellers consider when deciding which airline to choose using 

two steps. First, we reviewed previous airline choice behaviour studies to identify pertinent 

attributes for our research. Second, we conducted qualitative research using focus groups. 

We selected two focus groups representing frequent fliers, travel agents, academics, airline 

and airport managers and government officials who helped define airline attributes that 

could be analysed. 

This research conducted an SP experiment to examine traveller preferences. The experiment 

involved four alternatives. The first airline was VVC, which is a low-cost carrier. The second 

a 

c d 

b 
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carrier was AVA, which represents the dominant domestic and international air carrier in 

Colombia. The third and fourth alternatives were AAL and CMP, respectively, and they 

only cover international flights to and from Colombia. 

The attributes used in the experiment are round-trip fare (FARE), travel time (TTIME), 

flight frequencies (FREQ), arrival schedule from MDE to MIA and departure schedule from 

MIA to MDE. Table 3-2 shows the set of attributes and levels used in the choice experiment. 

FARE and FREQ were determined so the values would be like current air carrier operations.  

By basing on the days prior to departure day, we calculated mean fares for each airline and 

for each schedule combination and these were set to be the median level. Seelhorst and Liu 

(2015), Martín, Martín, Román and Espino (2011); Wen and Lai (2010) and Espino, Martín 

and Román (2008) reported that the lowest and highest levels can be estimated using mean 

fares minus 20% and mean fares plus 20%, respectively. Thus, by basing on the fare 

combination in Fig. 3-1, we calculated the mean fare as intermediate level, mean fare minus 

20% as level 0, and mean fare plus 20% as level 2. The level assignments are consistent with 

the showed in Fig. 3-1, where level 0 approximately corresponds to the lowest fare 

combination and level 2 is close to the highest fare combination. 

In terms of FREQ, VVC has one non-stop flight per day, AVA has seven per day (one non-

stop and six connecting flights), AAL has two non-stop flights per day and CMP has six 

connecting flights per day. To create three levels at the same increment, we use the current 

FREQ as the median, with current FREQ plus one and current FREQ minus one as the 

highest and lowest levels, respectively. TTIME includes in-flight travel time from the origin 

airport to the destination airport as well as connecting time, which includes waiting in the 

intermediate airport. Thus, TTIME depends heavily on whether a flight is non-stop or 

connecting. TTIME was set at 3.5 hours for non-stop flights and 6 hours and 8.5 hours for 

connecting flights. 

Arrival schedule time difference (ARR) is interpreted as the difference between preferred 

arrival time and that chosen by SP survey respondents. Departure schedule time difference 

(DEP) is also a measure of the deviation from a traveller’s preferred time of travel. Arrival 
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time at MIA airport and departure time from MIA airport are determined by three levels. 

Thus, the morning schedule allowance was set to 6 a.m., 9 a.m. and 12 noon; the afternoon 

schedule allowance was set to 1 p.m., 4 p.m. and 7 p.m.; and the night schedule allowance 

was set to 8 p.m., 11 p.m. and 2 a.m. 

Table 3-2. Attributes and levels 

Attribute Levels 
Alternatives 

VVC AVA AAL CMP 

Round-trip fare * 0 PVVC-20% PAVA-20% PAAL-20% PCMP-20% 

 1 PVVC PAVA PAAL PCMP 

 2 PVVC+20% PAVA+20% PAAL+20% PCMP+20% 

Travel time 0 3.5 hours (non-stop) 

 1 6 hours (connecting) 

 2 8.5 hours (connecting) 

Flight frequencies 0 1 flight/day 6 flights/day 1 flight/day 5 flights/day 

 1 2 flights/day 7 flights/day 2 flights/day 6 flights/day 

 2 3 flights/day 8 flights/day 3 flights/day 7 flights/day 

Arrival time_MIA 0,1,2 Morning: 6 a.m., 9 a.m., 12 noon 

 0,1,2 Afternoon: 1 p.m., 4 p.m., 7 p.m. 

 0,1,2 Night: 8 p.m., 11 p.m., 2 a.m. 

Departure time_MIA 0,1,2 Morning: 6 a.m., 9 a.m., 12 noon 

 0,1,2 Afternoon: 1 p.m., 4 p.m., 7 p.m. 

  0,1,2 Night: 8 p.m., 11 p.m., 2 a.m. 

* Round-trip fare varies with schedule combinations and purchase days prior to departure day 

3.4.3 Stated preference design 

A transportation model requires collecting a wide variety of information, derived from 

different sources, like surveys (Żochowska et al., 2017). SP or stated choice (SC) analysis 

is an approach widely applied by researchers to understand traveller choice behaviours. The 

SP survey is based on constructed hypothetical profiles designed to assess preferences for 

specific attributes. Given the selection of attributes and their associated levels, an SC 

experiment was conducted using the LMA approach (Hensher, Rose and Greene, 2005). This 

approach has been widely used in transportation studies by Márquez, Macea and Soto 

(2019), Tsai and Chen, (2019), Lee and Yip (2017), Wen, Wu and Fu, (2017) Yang, Lu and 

Hsu (2014) and Fleischer, Tchetchik and Toledo (2012). 
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The orthogonal design allows all attributes to be uncorrelated and attribute levels to be 

balanced. However, an efficient design method has been used to minimise standard errors 

in recent years. An efficient design disadvantage is the need for prior knowledge of 

estimated parameters. This makes the experimental design sensitive to a misspecification of 

previous parameters. Choosing an orthogonal design reflects our preference for statistical 

independence over efficiency. 

A full factorial design for four airlines described by five attributes, each of which is further 

described by three attribute levels, produces 34x5 possible combinations. An orthogonal 

fractional factorial design was applied to reduce the huge number of combinations into a 

manageable size using NGENE software (ChoiceMetrics, 2014). The smallest possible 

experimental design consists of 64 treatment combinations. Four scenarios were identified 

as dominant options. Furthermore, a block design was used to split the remaining 60 

scenarios into 10 subsets to limit respondent burden, thus each respondent needed to assess 

only six randomly assigned subsets. 

A pilot study of 60 members was performed prior to full administration of the survey to 

detect potential problems regarding factors such as questionnaire length, respondent fatigue 

and survey clarity. 

3.5 Data 

This section describes the process used to obtain the data and assesses our analysis 

database’s representativeness. 

3.5.1 Sample size 

Cochran (1977) developed the following expression to calculate the sample size for an 

infinite population 

𝑛=
𝑧2𝑝𝑞

𝑒2
 (7) 
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where n is the sample size, p is the estimated proportion of an attribute present in the 

population, q is calculated as 1-p and z represents the z-value that accumulates a probability 

in the standard normal distribution of α/2, where (1-α) x 100% is the confidence level. In 

this research, the population is assumed to be a large population with an unknown degree of 

variability. We assumed the extreme case, where p and q are both 0.5 and taking 95% as the 

confidence level with ±5% precision. Thus, the sample size (n) is 384. In our research, we 

decided to conduct at least 480 surveys (n + 96) because of the probability of inconsistent 

or missing data. 

In order to draw a representative sample of all air passengers and reflect the real airline usage 

pattern for the MDE-MIA journey, quota sampling was necessary for the surveys. Table 3-

3 is based on relative frequencies of airlines market share and the sample size found by 

equation 7. The total sample was stratified by sample size in each category, as shown in 

Table 3-3. Therefore, the data employed in this study may be representative of the 

population of customers in the MDE-MIA journey. 

Table 3-3. Sample rate based on airlines market share 

Carrier 

MDE - MIA journey market share Collected 

sample  Population  Relative Frequency 

VVC 30,410 19.6% 95 

AVA 43,084 27.7% 130 

AAL 74,047 47.6% 225 

CMP 7,907 5.1% 30 

Total 155,448 100.0% 480 

3.5.2 Data collection 

Surveys were performed face-to-face since the scientific literature indicates that this 

sampling method delivers better results in terms of representativeness (Szolnoki and 

Hoffmann, 2013). Data were collected at MDE airport, near the international flight boarding 

gate. Passengers who travelled to MIA airport were asked to fill out the questionnaire. All 

MDE-MIA flights over October and November 2018 were sampled. Passengers who were 

travelling as part of tourist packages were excluded as they would not be aware of the air 

travel portion of their cost. 
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The questionnaire consisted of four sections. In the first section, travellers were asked about 

socioeconomic characteristics, such as age, gender, individual monthly income, education 

level and employment status. The second section collected information on traveller 

experience, including air trip frequency, journeys taken over the last year by each airline, 

membership in FFP, airline chosen for the last international flight and airline chosen for the 

last domestic flight. In the third section, passengers were asked about their current trip, 

including the airline chosen for the MDE-MIA-MDE trip, the number of connections, airfare 

paid, trip purpose, the number of people flying together, who paid the trip and ticket payment 

method. In the last section, prior to the SP experiment, passengers were asked about 

preferred arrival and departure schedules (to and from MIA) and the number of days prior 

departure that the flights were booked. These questions provided information needed to 

assign travellers to a specific type of questionnaire related to schedule combinations and 

airfare. Respondents conducted six SP games in which each respondent chose one 

alternative among four air carriers. Fig. 3-3 shows an example of the choice card presented 

to the respondents 

 

Fig. 3-3. Sample choice scenario based on booking seven weeks prior to departure day and A-M schedule 

preference 

3.5.3 Data description 

The travellers interviewed yielded 480 valid responses. Table 3-4 shows that the gender 

representation within the sample was relatively balanced with 43.8% male and 56.2% 

female. The 21- to 40-year-old age group composed 59.8% of the sample, 71.3% possessed 

at least an undergraduate degree, 46.9% were salaried workers and 15% of the travellers had 

personal monthly incomes of more than 2168 USD. In terms of trip characteristics, 75.2% 
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of the respondents were travelling for non-business, the average number of trips during the 

previous year was 5.75, and travellers booked their tickets an average of 32 days before the 

flight. Approximately 41.2% of the travellers had membership in an FFP such as LifeMiles 

(AVA), AAdvantage (AAL), or MileagePlus (CMP). In terms of schedule preference, 27.5% 

of passengers preferred to arrive at MIA in the morning and depart from MIA in the 

afternoon for the return flight. That schedule combination represents the largest percentage 

of traveller preferences. Loyalty was defined as the percentage of the passengers who chose 

AVA, AAL, VVC, or CMP for the MDE-MIA-MDE trip and also chose the same carrier in 

the SP experiment. The highest loyalty percentage is 27.1 for CMP airline, followed by 25.2 

for AAL and 21% for the VVC low-cost carrier. This percentage confirmed that passengers 

who choose low-cost carriers could prefer other airlines depending on attributes levels. 

Table 3-4. Analysis of simple structure 

Variable Category Frequency Percentage (%) 

Gender Male  210 43.8 

 Female 270 56.2 

Age (years) 18-30 147 30.6 

 31-40 140 29.2 

 41-50 91 19 

 51-60 73 15.2 

 61 and over 29 6 

Employment status Salaried worked 225 46.9 

 Self-employed 116 24.2 

 Student 62 12.9 

 Housewife or unemployed 52 10.8 

 Retired 25 5.2 

Education Less than Undergraduate 138 28.7 

 Undergraduate degree 263 54.8 

 Postgraduate 79 16.5 

Monthly income* 0-33 75 15.6 

 34-274 43 9 

 275-667 61 12.7 

 668-1167 98 20.4 

 1168-1667 80 16.7 

 1668-2167 51 10.6 

 >2168 72 15 

Frequent Flier 

Program membership 

Membership 198 41.2 

Non-membership 282 58.8 

Travel purpose Non-business 361 75.2 
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Variable Category Frequency Percentage (%) 

Business 119 24.8 

Schedule preference MM 

MA 

MN 

AM 

AA 

AN 

NM 

NA 

NN 

101 

132 

32 

55 

88 

13 

14 

9 

36 

21.0 

27.5 

6.7 

11.5 

18.3 

2.7 

2.9 

1.9 

7.5 

Loyalty AVA  15.8 

 AAL  25.2 

 VVC  21.2 

 CMP  27.1 

*USD 

3.6 Model estimation and empirical results 

Multivariate outlier detection is an important task in statistical analysis. A classical approach 

for detecting outliers in a multivariate framework is Mahalanobis distance (MD). We used 

MD to find the outliers in the sample using SPSS software (Pérez, 2004). The MD score for 

each subject is considered an outlier if it exceeds a critical value. The probability level set 

for this test was p < 0.01. The MD method was applied to illustrate multiple outliers. The 

dataset for international flights contained 480 respondents, with only seven outliers 

identified using the MD (p < 0.01). Therefore, the new sample size for modelling was 473 

respondents. 

To explore choice behaviour, we applied the MNL (equations (1) to (4)) and ML (equations 

(5) and (6)) models. The dataset contained 2838 observations. Estimation was performed 

using BIOGEME software and numerous specifications were tested. We identified that 

FREQ was not significantly different from zero at the 0.1 level in the first estimations. 

Therefore, we used the log-transform for FREQ. The log-transform has been widely used 

by Seelhorst and Liu (2015), Hess, Adler and Polak (2007), Theis et al. (2006) and Hess and 

Polak, (2005), suggesting that a non-linear transformations approach leads to significant 

model performance improvements. 
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To verify the presence of endogeneity, we implemented a two-stage least squares 

instrumental variable model (Greene, 2003). First, we used a diagnostic test to verify that 

the Hausman-type instrument is valid. The result of the ordinary least squares regression for 

the Hausman instrument indicates that the parameter associated with the airfare instrument 

is significantly different from zero at a 95% confidence level. Finally, we tested the null 

hypothesis that airfare is an exogenous regressor using the t-statistic associated with the 

residual. The result was not significant at the 0.05 level, thus the null hypothesis was not 

rejected, indicating that airfare should not be treated as endogenous. Therefore, endogeneity 

was not present in our model. 

Table 3-5 lists the results of the MNL and ML models. The MNL_1 and ML_1 models do 

not include both return flight attributes (𝑌𝑖𝑛) and attributes related to the interaction between 

outbound and return flight variables (𝑍
𝑖𝑚
). The final versions of MNL and ML include all 

parameters set out in equation (2). Additionally, the panel effect was taken into account 

given that responses of the same individual to an SP survey may be correlated, thus it is 

necessary to include an additional term for panel effect (Cantillo, Ortúzar and Williams, 

2007). 
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Table 3-5. Estimation results for multinomial logit (MNL) and mixed logit (ML) models 

  Estimate (t-value) 

Variable Alternative MNL_1 MNL_final ML_1 ML_final 

ASC 1 AVA 1.360 (9.68)*** 1.260 (8.20)*** 1.53 (9.53)*** 1.420 (8.07)*** 

ASC 2 AAL 1.180 (8.35)*** 1.070 (6.89)*** 1.30 (6.13)*** 1.170 (6.68)*** 

ASC 4 VVC 0.798 (5.33)*** 0.646 (3.99)*** 0.853 (5.07)*** 0.706 (3.87)*** 

Travel Time (TTIME) ALL    Mean 

            SD 
-0.244 (-20.54)*** -0.245 (-20.55)*** -0.328 (-14.49)*** -0.330 (-14.49)*** 

  0.379 (8.12)*** 0.382 (8.13)*** 

Round-trip fare (FARE) ALL    Mean 

 

            SD 

-0.307 (-13.71)*** -0.313 (-13.89)*** -0.380 (-11.76)*** -0.391 (-11.85)*** 

  0.289 (3.04)*** 0.294 (3.07)*** 

Arrival schedule time 

difference (ARR) 

ALL -0.034 (-2.57)*** -0.036 (-2.71)*** -0.034 (-2.28)** -0.037 (-2.44)*** 

Departure schedule time 

difference (DEP) 

ALL  -0.031 (-2.25)**  -0.038 (-2.34)** 

Travel purpose 

(PURPOSE) 

AAL-AVA-VVC 0.485 (1.92)* 0.521 (2.05)** 0.495 (1.71)* 0.544 (1.86)* 

FFP membership (FFP) AAL-AVA-CMP 0.873 (7.20)*** 0.861 (7.06)*** 1.11 (8.24)*** 0.991 (7.07)*** 

Age (>61) (AGE5) AAL 0.836 (4.67)*** 0.861 (4.79)*** 0.947 (4.41)*** 0.981 (4.55)*** 

Postgraduate degree 

(EDU4) 

AAL-AVA-CMP 0.430 (2.41)** 0.449 (2.50)***  0.528 (2.59)*** 

Morning-Afternoon (MA)a AVA-VVC-AAL  0.497 (2.02)**  0.571 (2.00)** 

Afternoon-Night (AN)a CMP-VVC  1.230 (4.66)***  1.410 (4.66)*** 

Night-Morning (NM)a AAL  0.515 (1.91)*  0.561 (1.76)* 

Panel effect AAL-AVA-VVC 1.730 (13.35)*** 1.74 (13.40)*** 1.98 (12.67)*** 1.990 (12.76)*** 

      
Log-likelihood at convergence -3299.457 -3282.558 -3283.731 -3263.335 

Rho-square   0.136 0.137 0.140 0.146 

***significant at 1%, **significant at 5%, *significant at 10%   
a Arrival schedule to MIA-Departure schedule from MIA    

3.6.1 MNL model results 

As expected for models in Table 3-5, the coefficient estimates for TTIME, FARE, ARR and 

DEP had negative signs. Travel time is considered a fundamental factor in both transport 

modelling and economic appraisal (Juhász, Mátrai and Koren, 2017). The model shows that 

the t-value was the highest (t-value = −20.55) for TTIME in the MNL_final model, 

indicating that this attribute has the highest statistical significance in the model and that 

higher TTIME values would reduce the probability of choosing an airline. FARE also has a 

negative relationship with airline utility. Based on statistical significance levels, FARE was 

the next most significant attribute in the model. 
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ARR has the expected negative effect on airline utility and was significantly different from 

zero at the 5% significance level. Furthermore, we found that DEP for the return flight is a 

significant driver in airline choice; however, this effect is smaller in magnitude than ARR. 

Several observations can be made from the results of schedule difference variables in Table 

3-5. First, as expected, passengers prefer itineraries that get them to their destination close 

to their preferred time of arrival. Second, travellers were primarily concerned about ARR 

rather than DEP. Third, schedule time differences coefficients in both models indicate that 

when the time difference increases, the utility of travellers decreases. This is intuitive as 

passengers are likely to have more schedule constraints if they have short stays, and in our 

research the stay was for two weeks on average. In addition, in our model, schedule time 

differences did not differentiate between early and late. 

The analyses of previous models revealed that the log-transformed frequency’s coefficient 

is positive, meaning that the probability of travellers choosing an airline increases when 

FREQ increases; however, the log-transformed frequency was not significantly different 

from zero at the 10% significance level for MNL and ML models. This may simply be due 

to the fact that travellers choose flight schedules rather than frequencies. Previous studies 

have shown FFP membership having strong effects on airline choice (Wu and So, 2018); 

Hossain, Saqib and Haq, 2018; Seelhorst and Liu, 2015; Park, 2010; Proussaloglou and 

Koppelman, 1999). This finding is reinforced in the current research. The FFP membership 

coefficient is both highly significant and positive, indicating that travellers prefer flying with 

an airline with which they have FFP membership. In terms of travel purpose, the coefficient 

was also positive, indicating that respondents on business trips have a higher probability of 

choosing AAL, AVA or VVC airlines. The reason may relate to CMP airline currently not 

offering non-stop flights from MDE to MIA. Freund-Feinstein and Bekhor (2017) stated 

that business travellers are willing to pay more for non-stop flights. As indicated earlier, 

travellers were asked about their arrival and departure schedule preferences, and the 

MNL_final and ML_final models show a positive impact of MA, AN and NM schedule 

interactions on airline utility. MA schedule interactions preference significantly affect AAL, 

AVA and VVC airline choice, whereas the AN interaction preference significantly affects 

CMP and VVC airline choice. 
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Table 3-5 indicates the statistical significance of DEP and flight schedule combinations in 

the models with return flight attributes. We applied the likelihood ratio test to compare the 

models shown in Table 3-5. The MNL_1 and MNL_final models can be formally tested by 

using the likelihood ratio test that is expressed as (Ben-Akiva and Lerman, 1985): 

−2[𝐿𝐿(𝛽𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑)−𝐿𝐿(𝛽𝑢𝑛𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑]~𝜒𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑠
2  (8) 

The test value is -2(- 3299.457 3282.558)=33.798, which is substantially larger than χ2 value 

with four degrees of freedom at any reasonable level of significance. Thus, the null 

hypothesis that departure flight schedule preference for the return flight and the schedule 

interactions do not play a role in airline choice can be strongly rejected. 

3.6.2 ML model results 

After estimating MNL models both without and with return flight attributes and flight 

schedule combinations, random coefficients were considered based on travel time and 

airfare. The final specifications of the ML model were based on eliminating statistically 

insignificant variables. Functional forms were tested, including linear effects, dummy 

variable effects and logarithmic transform effects for FREQ. In the first models, the standard 

deviation of FREQ, ARR and DEP were not significant, whereas the other variables had 

significant standard deviations. The final ML specification was selected based on statistical 

fit. Table 3-5 shows the final results of ML estimation considering normal distributions for 

the random coefficients. Thus, the final ML model indicates random taste variation only for 

TTIME and FARE. 

The models ML_1 and ML_final can also be compared using a likelihood ratio test. The 

likelihood ratio test value is 40.792, which is higher than the χ2 table value with 5 degrees 

of freedom at even the 0.001 level of significance. Thus, even in the ML framework, the 

null hypothesis that departure flight schedule preference for the return flight and the round-

trip flight schedule interactions do not play a role in airline choice can be strongly rejected. 



86 Airline choice model: the role of satisfaction latent variable 

 
The above analysis shows that models with attributes related to return flight and its 

interaction with outbound flight attributes have a superior fit compared with models only 

based on attributes reported in the literature review (models without return flight attributes 

and the schedule interaction between round-trip flights). Therefore, the research 

contributions are significant and improve the knowledge of factors that influence airline 

choice behaviour. 

The likelihood radio test suggested that ML_final had a superior goodness of fit to that of 

MNL_final model, meaning that ML_final has the best fit and is thus the preferred 

model (i.e.,38.446>χ0.05
2 (2)=5.9915). This highlights the importance of introducing 

random taste variations. 

Table 3-5 shows that the panel effect is highly significant, meaning that the ML_final model 

enables the capture of intrinsic correlations among observations from the same traveller. 

Furthermore, the absolute value of the log-likelihood at convergence is 3263.335, which is 

smaller than the absolute value of 3403.835 obtained using the ML model without a panel 

term. 

The ML_final model can be expressed as follows. 

𝑈{𝑉𝑉𝐶 𝐴𝑉𝐴 𝐴𝐴𝐿 𝐶𝑀𝑃}=1.42 I{𝐴𝑉𝐴}+1.17 I{𝐴𝐴𝐿}+0.706 I{𝑉𝑉𝐶}−0.330∗

𝑇𝑇𝐼𝑀𝐸−0.391∗𝐹𝐴𝑅𝐸−0.037∗𝐴𝑅𝑅−0.038∗𝐷𝐸𝑃 +0.544 Ι{𝐶𝑀𝑃̅̅̅̅̅̅̅ }∗

𝑃𝑈𝑅𝑃𝑂𝑆𝐸+0.991 Ι{𝑉𝑉𝐶̅̅̅̅̅̅}∗𝐹𝐹𝑃+0.981 Ι{𝐴𝐴𝐿}∗𝐴𝐺𝐸5+0.528 Ι𝑉𝑉𝐶̅̅̅̅̅̅ ∗𝐸𝐷𝑈4+

0.571 Ι{𝐶𝑀𝑃̅̅̅̅̅̅̅ }∗𝑀𝐴+1.410 Ι{𝑉𝑉𝐶 ∪ 𝐶𝑀𝑃}∗𝐴𝑁+0.561 Ι{𝐴𝐴𝐿}∗𝑁𝑀   

(9) 

3.6.3 Sensitivity analysis 

This research used ML model results to conduct a sensitivity analysis considering the 

impacts of TTIME, schedule combinations, travel purpose and FFP membership. A case 

strategy scenario is determined by multiplying the appropriate βk from Table 3-4 by each 

attribute’s value. This represents the deterministic portion of the utility function (Vi)
 (Ortúzar 

and Willumsen, 2011). The results obtained produce overall choice probability for any given 
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value. The ML model considers random coefficients; therefore, market shares are computed 

by simulating the distribution of random coefficients. 

Table 3-6 reports the change in market shares concerning different travel times, as well as 

the assessment of different schedule combinations considering if travellers are business 

passengers with or without FFP membership. For all individuals, the values of TTIME, 

FARE, ARR and DEP were based on the choice experiment. If passengers are for business 

purposes, travellers book tickets three weeks before the trip on average. Therefore, airfare 

for this kind of passenger was based on a booking time of three weeks for each schedule 

combination. 

The base scenario when travellers are business passengers reported in Table 3-6 shows that 

CMP currently offers connecting flights (6 hours), whereas AVA, AAL and VVC all have 

non-stop flights (3.5 hours). Table 3-6 also shows that airline choice probabilities are 

influenced by TTIME. In fact, shifting TTIME to the best attribute level (non-stop flight) 

could produce an increase of 12% (18%-6%) in CMP airline choice probability. This 

probability increase is achieved for travellers having an FFP membership and preferring to 

fly in AN schedule combinations (case 3 and case 4). Table 3-6 also reports that airline 

choice probabilities for AVA, AAL and CMP are influenced the most by the FFP 

membership strategy. Case 2 corresponds to the analysis of a non-stop flight for each airline 

with MA schedule combination preference, thus if passengers have an FFP membership, the 

AVA, AAL and CMP choice probabilities would increase by 10% (37%-27%), 7% (26%-

19%) and 4% (11%-7%), respectively, compared with passengers without an FFP 

membership. 
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Table 3-6. Changes in market shares  based on business passengers  

Scenario   Probability (%) to be chosen if traveller has 

Case 

Travel time (hours)  Schedule 

combination 

preferences 

 Non-FFP membership  FFP membership 

VVC AVA AAL CMP     VVC AVA AAL CMP   VVC* AVA AAL CMP 

Base 3.5 3.5 3.5 6   MA   50 28 20 2   28 40 29 3 

2 3.5 3.5 3.5 3.5  MA  47 27 19 7  26 37 26 11 

3 3.5 3.5 3.5 6  AN  53 26 17 4  30 39 25 6 

4 3.5 3.5 3.5 3.5  AN  49 23 15 13  26 34 22 18 

5 3.5 3.5 3.5 6  NM  24 42 32 2  10 49 38 2 

6 3.5 3.5 3.5 3.5   NM   23 40 31 7  10 46 36 9 

* non-FFP membership for VVC 

The sensitivity analysis for non-business passengers is shown in Table 3-7. For these 

travellers, airfare was based on a booking time average of five weeks. As in Table 3-5, case 

3 shows that VVC, AVA and AAL airlines provide non-stop flights, whereas CMP offers 

connecting flights. If CMP airline would offer non-stop flights (case 4), approximately 28% 

of passengers who have FFP memberships and prefer AN schedule combinations, would 

choose CMP, increasing from 10% to 28% with respect to connecting flights. As expected, 

there is an increasing likelihood that travellers tend to choose an airline when it offers non-

stop flights. 

Table 3-7. Changes in market shares based on non-business passengers  

Scenario   Probability (%) to be chosen if traveller has 

Case 

Travel time (hours)  Schedule 

combination 

preferences 

 Non-FFP membership  FFP membership 

VVC AVA AAL CMP     VVC AVA AAL CMP   VVC* AVA AAL CMP 

Base 3.5 3.5 3.5 6   MA   38 31 30 2   19 40 39 2 

2 3.5 3.5 3.5 3.5  MA  36 30 28 6  18 38 37 8 

3 3.5 3.5 3.5 6  AN  42 34 18 7  21 46 24 10 

4 3.5 3.5 3.5 3.5  AN  35 28 15 22  17 36 19 28 

5 3.5 3.5 3.5 6  NM  20 55 23 3  8 63 26 3 

6 3.5 3.5 3.5 3.5   NM   19 52 22 8  8 59 24 9 

* non-FFP membership for VVC 

In order to supplement sensitivity analysis, Fig. 3-4 reports the seven strategies with the 

greatest impact on each air carrier choice probabilities. The results were estimated by 

shifting the level of each attribute from the actual one to the best possible thus providing 

relevant information regarding the priority that should be assigned to each strategy given its 

positive impact. Fig. 3-4 shows that airline choice probabilities in the case of VVC and CMP 

are influenced the most by the AN and NM schedule preference combination, increasing 
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airline choice probability by 29.6% and 10.8%, respectively. TTIME represents the second 

most important strategy instrument for CMP that would produce an increase of 10.0% in 

choice probability if CMP would offer non-stop flights. On the other hand, AAL and AVA 

would increase their choice probability the most by intervening airfare strategy. In fact, 

reducing airfare by up to 30% would respectively increase airline choice by 35% and 32.2%. 

 
Fig. 3-4. Variation of airline choice probabilities as a function of attributes variation 

3.7 Discussion 

In this research, we investigated the effects of schedule combinations on airline choice using 

MNL and ML models. The ML model results indicated that MA could produce the highest 

choice probability for AVA; whereas for AAL, NM schedule interaction increases its choice 

probability. For VVC and CMP, AN schedule combinations increase their choice 

probabilities. Hence, offering an FFP membership, non-stop flights and MA, NM and AN 

schedule combinations are the most effective airline strategies to increase market share. The 

ML model results also showed that ARR and DEP have negative and significant impacts on 
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the utility of airlines. We also identified that ARR and DEP have similar effects on the utility 

of airlines for international trips.  

We determined that random heterogeneity exists for TTIME and FARE. Like previous study 

of round-trips by Theis et al. (2006), the analysis presented in this research has highlighted 

the important role airfare plays in airline choice. The results from this SP study have shown 

TTIME to be the variable with the most explanatory power for an international round-trip 

flight. The analysis also revealed significant effects in response to FFP. ML model results 

indicate that FFP membership is a strong driver of airline choice. We can conclude that we 

do find evidence that some travellers who have FFP membership with at least one air carrier 

also tend to place focus on FFP membership when choosing airlines. Therefore, airline 

marketing managers should carefully design benefits provided by FFP membership, as an 

efficiently developed FFP membership might improve competitive advantage by retaining 

loyal travellers, which becomes a source of steady revenue. 

3.8 Conclusion 

This study contributes to the literature by introducing the effect of schedule preferences on 

airline choice for a round-trip flight. Return flight schedule preference had not been covered 

by other studies within this field. Problems with departure schedule preferences in the return 

flights could be mitigated if an airline could increase flight frequency to reduce the 

difference between preferred and offered departure times and thus improve passenger 

welfare. 

This paper discussed the findings of research making use of innovative survey design for 

understanding air passenger travel choice behaviour. In the survey design, airfare for the 

international round-trip flight was the result of fare combinations depending on schedule 

interactions and number of days prior to departure day flights was booked. This design 

improves realism on how people handle airline choice context for round-trip travel. The 

model results clearly demonstrate the importance of arrival and departure schedules as well 

as schedule combinations. In addition, our study’s results indicated passenger preference for 

flying non-stop. In keeping with this, air carriers could design alternative travel 
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arrangements using the proposed model to improve travellers’ perception and not affect their 

loyalty. 

The airline strategy implications deriving from this research can be distinguished in two 

main categories: one general and one specific to the case study analysed. The study 

conducted reveals that, in general, one cannot a priori assume that similar strategies will 

produce similar effects in different airlines. With specific reference to the four air carriers 

studied one can say that the most relevant strategy attributes influencing choice probabilities 

are TTIME, FARE, ARR, DEP and schedule preference combinations. The results reported 

in this paper can be extended and improved by acquiring detailed information concerning 

travellers satisfaction with airline service quality in order to increase model explanatory 

power. 
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4. Airline choice model for international round-trip 

flights: The role of the satisfaction latent variable  

ABSTRACT 

Air travelers’ satisfaction with current airline options may have different effects on their decisions. 

We analyzed air passengers’ demands for international round-trip flights using a hybrid discrete 

choice (HDC) model. Most research on airline choice has only included observable factors, leaving 

aside issues related to latent variables (LVs). To fill this gap, this study hypothesized that the airline 

choice process depends not only on a set of measurable factors but also on passenger satisfaction 

which, in turn, is influenced by travelers’ personality traits. Structural equation modeling was used 

to construct the satisfaction LV to relate passengers’ personality traits, airline characteristics, and 

passenger flight experiences with travelers’ perceptions of air carrier services. The satisfaction LV 

was incorporated into the discrete choice (DC) model, which was used to evaluate travelers’ airline 

choices for an international round-trip flight on a major Colombia-United States air-route: Medellin 

(MDE)—Miami (MIA). Results indicated that passenger satisfaction with each airline service was 

associated with airlines’ utilities. Therefore, by incorporating traveler satisfaction into a DC model, 

air passenger choice behavior can be modeled more precisely. Hence, a better understanding of 

travelers’ airline choices can be obtained. Through scenario testing, we also showed how future 

airline demands might change, depending on how attributes evolve. Further, the average probability 

of correct predictions in the validation sample reflected the superior fit of the HDC model. These 

findings highlighted the complex ways in which perceptions can influence airline choice and 

provided insight for targeted policy interventions. 

 

Keywords: Airline choice, satisfaction, personality traits, round-trip flights. 
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4.1 Introduction 

Predicting consumers’ airline choice has become increasingly important, due to the competitive 

airline market (Balobaba et al., 2015). Airline choice behavior has been considered a key element in 

air transportation planning, as it is the basis for airline strategies. Particularly, consumers’ flight 

choices are dependent not only on airline attributes but also on consumers’ sociodemographic and 

traveler characteristics, perceptions, and motives. Therefore, understanding consumers’ decision-

making processes is a key interest in air transportation research, and multidisciplinary approaches 

are often used to represent and predict traveler behavior. The discrete choice (DC) model is a typical 

economic research method for analyzing consumer choice behavior. According to consumer choice 

behavior theory, a highly relevant aspect of decision-making is the important role passenger 

satisfaction plays in airline choice behavior (Adeola and Adebiyi, 2014). Thus, traveler satisfaction 

is a key element of any airline policy program. 

Several studies have considered the suggestion made by McFadden (1986) and have 

introduced attitude factors in choice models as explanatory variables. Regarding satisfaction latent 

variable, Ben-Akiva et al. (2002) analyzed a case study based on Polydoropoulou (1997), where the 

willingness to pay for advanced traveler information systems was estimated. The model included the 

latent variable of satisfaction as an explanatory variable in the usage decision. Thus, the utility was 

a function of the service attributes such as cost and payment method, as well as the overall 

satisfaction with the service. Tam, Lam, & Lo (2011) assessed the impact of satisfaction with service 

quality on airport ground access mode choice. The latent variable of satisfaction was included in the 

mode choice model as an explanatory variable, and it was found to be a larger magnitude compared 

to other variables. Besides, travel time, gender, age, and education level were identified as 

explanatory variables of the satisfaction latent variable. Ben-Akiva et al. (2002) and Tam et al. 

(2011) found that satisfaction latent variable had a positive estimated parameter. That implied that 

the utility increased with the traveler satisfaction level. They also found that including satisfaction 

in the utility function significantly improved the goodness-of-fit of the choice models. 

Travelers’ perceptions of various air carriers differ due to travelers’ socioeconomic and 

personality characteristics and airlines’ intrinsic attributes, which cannot be directly observed or 

measured. Thus, airline choice behavior is influenced not only by measurable factors (e.g., travel 

time, airfare) but also by non-measurable factors, such as traveler satisfaction with airline service. 

Therefore, traveler satisfaction should be added to the DC model to include the influence of 

subjective factors on airline choice. Some researchers have identified a need to analyze how air 

traveler satisfaction relates to loyalty (Park, 2019; Leong et al., 2015). This highlights the importance 
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of passenger satisfaction in airline choice and describes how specific airline attributes influence air 

travel demand, which is the first step toward ensuring more equitable and targeted strategy responses. 

The most general framework for modeling latent variables has been proposed by Ben-Akiva 

et al. (2002) and it consists of two components. The structural model, in which the latent variable is 

explained by exogenous and endogenous variables, while the measurement model describes the 

relationship between the indicators and its corresponding latent variable. Most studies on latent 

variables (LVs) have only considered socioeconomic characteristics as explanatory variables in the 

structural model (Yáñez et al., 2010; Dekker et al., 2014; Motoaki and Daziano, 2015; Li et al., 

2019). Numerous studies have defined customer satisfaction in terms of psychological factors (Rust 

& Oliver, 1994; Cronin, Brady & Hult, 2000; Eklöf & Westlund, 2002; Matzler, Faullant, Renzl & 

Leiter, 2005; Al-Refaie, Bata, Eteiwi & Jalham, 2014; Lu & Xiao, 2019). For example, Siddiqui 

(2012) and Castillo (2017) suggested that consumers’ personality traits contribute to understanding 

customers’ satisfaction. 

The above studies have identified psychological characteristics into customer satisfaction 

description. However, the role of personality traits in modeling latent variables has been ignored in 

the structural models. In this study, in addition to socioeconomic characteristics and air travel 

experiences, we considered personality traits as explanatory variables of air traveler satisfaction, 

which have not previously been reported in the literature of transportation choice. The modeling 

challenge is to develop a hybrid discrete choice (HDC) model that is not only able to predict air 

traveler preferences but also recognize the impact of perception variables (i.e., satisfaction with 

airline service) and psychological traits on traveler satisfaction. Although transportation research 

reflects a steady interest in HDC models, none of the studies we examined applied this modeling 

approach to investigate the influence of passenger satisfaction on airline choice. Thus, to contribute 

to a better understanding of this field, this study included not only observable factors but also 

individual attitudes influencing airline choice. 

To the best of our knowledge, ours is the first study to incorporate the influence of 

personality traits on passenger satisfaction with an airline and, in turn, the association of traveler 

satisfaction with airline choice preference for international round-trip flights. The model 

specification allowed for capturing population heterogeneity through LVs. The findings of the case 

study on international round-trip flights from Colombia corroborated our hypothesis that individual 

perceptions are crucial for airline choice and allowed for defining air carrier strategies relying on 

travelers’ heterogeneity. 
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Our research contributes to the literature in two ways. First, we introduced the effect of 

traveler satisfaction with airline service on air carrier choice, which had not been covered in other 

studies within this field. For this purpose, customers’ satisfaction with each airline has been assessed. 

Second, we introduced personality traits as explanatory variables of traveler satisfaction. Although 

personality factors have been previously investigated in the transportation field, the influence of 

personality traits on traveler satisfaction has not been thoroughly examined. 

4.2 Literature review of choice behavior 

Multiple studies, considering numerous variables and mathematical modeling approaches, have tried 

to identify important factors related to airline choice. A majority of these studies have evaluated 

different aspects of travel time (e.g., journey time, flight time, connecting time, buffer time and 

elapsed time) and travel costs as primary attributes. While travel time and costs remain significant 

variables within previous air transportation models, aside from socioeconomic variables, studies also 

found other significant factors, including flight frequency (Jung and Yoo, 2014), arrival time (Chang 

and Sun, 2012; Theis et al., 2006), departure time (Yang et al., 2014; Rose et al., 2012), punctuality 

(Seelhorst and Liu, 2015), schedule delay (Zhang, 2012), fleet type (Seelhorst and Liu, 2015; Drabas 

and Wu, 2013), and frequent-flyer program (FFP) points (Wu and So, 2018; Hossain et al., 2018). 

Therefore, previous studies provided insight into factors that affect air passengers’ choices regarding 

carriers; however, almost all of these studies used observable variables to define passengers’ 

preferences. For example, if airline service quality is a psychometric variable, multiple studies 

tended to consider it as observable variable and input it directly into the airline utility function (Koo 

et al., 2018; Lee and Yip, 2017; Freund-Feinstein and Bekhor, 2017; Wen et al., 2014; Martín et al., 

2011; Wen and Lai, 2010; Balcombe et al., 2009). Therefore, there is a gap in the literature regarding 

the use of airline service satisfaction as an LV, within evaluations of the air carrier choice process. 

Regarding analysis of the effects of psychometrical variables on transportation mode choice 

related to air transport, Tam et al. (2010), Yazdanpanah and Hosseinlou (2016), Yazdanpanah and 

Hadji Hosseinlou (2017) analyzed the influence of service satisfaction, personality traits, and built 

environment perception on airport ground access mode choice, respectively. Their findings indicated 

that by incorporating psychological and perceptual variables into a DC model, air traveler ground 

access mode choice behavior can be modeled more precisely. Concerning airport choice behavior 

with LVs, Jung and Yoo (2016) analyzed the influence of airport access convenience, facility service 

quality, and service satisfaction on airport choice. Their results indicated that adopting unobservable 

perceptions toward an airport with LVs more effectively captured psychometrical factors that affect 
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passengers’ choice behavior. A literature review showed that airline choice models including LVs 

have been seldom studied. Fleischer et al. (2012) studied the role of fear of flying (FOF) on 

passengers’ decision-making regarding air travel. Their model reveals that LVs, such as FOF, may 

have a significant role in the choice process. Hence, based on this literature review, our study is the 

first to model air passenger choice behavior while taking into account the effect of traveler 

satisfaction regarding airline service. 

The effects of personality traits on transportation have seldom been studied to increase 

understanding of travelers’ choice behavior. To analyze the effects of psychological variables for 

predicting choice of vehicle type, Choo and Mokhtarian (2004) used 17 attributes reduced to four 

personality traits: adventure seeker, organizer, loner, and the calm personality. Córdoba and 

Jaramillo (2012) considered personality traits in transportation mode choice with the use of a 16 pf 

psychometric test (187 items), and found that models with psychological variables were superior to 

typical DC models. More recently, Yazdanpanah and Hosseinlou (2016) identified the impact of the 

Big Five personality traits (extraversion, agreeableness, conscientiousness, emotional stability, and 

openness to experience) (John and Srivastava, 1999) on travelers’ preferences toward public 

transportation modes based, on the NEO Five-Factor Inventory (60 items). They found that the Big 

Five personality traits have a significant effect on airport public transport access mode choice. Thus, 

previous research supported the assumption that including personality traits can improve 

understanding of transportation behaviors (Prevedouros, 1992; Choo and Mokhtarian, 2004; 

Johansson et al., 2006). Yazdanpanah and Hosseinlou (2016) also proposed the use of different 

personality instruments to more accurately identify the influence of personality traits on 

transportation mode choice. 

Numerous studies have suggested a relationship between consumer psychological factors 

and customer satisfaction (Rust & Oliver, 1994; Cronin, Brady & Hult, 2000; Eklöf & Westlund, 

2002; Matzler, Faullant, Renzl & Leiter, 2005; Al-Refaie, Bata, Eteiwi & Jalham, 2014; Castillo, 

2017; Lu & Xiao, 2019), no studies have assessed their relationship in the choice models field. 

According to personality psychology, two apparently similar persons can behave differently when 

submitted to the same situation mostly due to differences in their personality (Paunonen and Ashton, 

2001; Butt and Phillips, 2008). 

As suggested by Siddiqui (2012) the role of customer personality in customer satisfaction 

will allow service providers to better characterize their customer base. Similarly, data on what affects 

traveler satisfaction is of paramount importance for air carriers, considering that customer retention 

is often the main or at least one goal of an airlines’ marketing strategies. Therefore, traveler 
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personality information and behavioral consequences could indicate ‘why’ a customer demonstrates 

a particular usage pattern or satisfaction level. The ‘why’ information constitutes a powerful 

marketing tool, since it provides insight into the reasons behind traveler decisions and evaluations. 

To the best of our knowledge, little analysis exists regarding personality traits in 

transportation behaviors, particularly their effects on traveler satisfaction with airline service. This 

may be due to concerns that adding psychological traits to a survey can make it too long and cause 

respondents to experience fatigue. Therefore, this study used the Ten Item Personality Inventory 

(TIPI), developed by Gosling et al. (2003), which is the shortest personality test that assesses the Big 

Five personality traits, using only ten items. Thus, this study is different from previous research, as 

it used the TIPI to identify Big Five personality traits and their effects on traveler satisfaction with 

an airline. 

4.3 Modeling approach 

Integrated Choice and Latent Variable (ICLV) models, also known as HDC models, were conceived 

for including both tangible and intangible variables regarding individual psychometric aspects (Ben-

Akiva et al., 2002; Raveau et al., 2012). In random utility theory applied to airline choice, it is 

assumed that a passenger q evaluates an airline i based on a subjective utility Uiq, where the 

representative utility is Viq and is defined by the analyst, who is an observer without perfect 

information. Thus it is necessary to associate an error term εiq to each airline (Ortúzar and Willumsen, 

2011), such that: 

𝑈𝑖𝑞=𝑉𝑖𝑞+𝜀𝑖𝑞 (1) 

In this study, the framework applied to incorporate LVs into the DC model was adapted 

from Morikawa et al. (2002) and consisted of two components: a multiple indicators and multiple 

causes (MIMIC) model and a DC model. Fig. 4-1, adapted from Ben-Akiva et al. (2002), shows a 

graphical representation of the modeling framework. In the ICLV model, LVs are incorporated 

through a structural equation formulation, where explanatory variables are related to LVs and, in 

turn, LVs are measured by responses to different indicators. The relationship between LVs and 

responses to indicators are estimated by measurement equations. 

The MIMIC model has been a popular approach due to its usefulness for prediction purposes 

(Motoaki and Daziano, 2015). Thus, individuals’ characteristics and travelers’ backgrounds help 

predict LVs. 

The structural equation of the MIMIC model contains one equation per LV and is 

represented as: 
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𝜂𝑖𝑙𝑞=∑ 𝛼𝑖𝑙𝑟 .𝑆𝑖𝑟𝑞+𝜇𝑖𝑙𝑞
𝑟

 (2) 

Where 𝜂𝑖𝑙𝑞 are LVs and are explained by observable explanatory variables (𝑆𝑖𝑟𝑞) including 

characteristics of the traveler, trip, and airline. The index l refers to an LV and r to an explanatory 

variable; 𝛼𝑖𝑙𝑟 are parameters to be estimated. 

 

 

Fig. 4-1. LVs and DC model 

The measurement model contains one equation per indicator p, as shown in Equation 3. 

Thus, the measurement model measures the relationship between LVs 𝜂𝑖𝑙𝑞 and indicators 𝐼𝑖𝑝𝑞 

𝐼𝑖𝑝𝑞=∑ 𝛾𝑖𝑙𝑝 .𝜂𝑖𝑙𝑞+ʋ𝑖𝑝𝑞
𝑙

 (3) 

Where 𝛾𝑖𝑙𝑝 are parameters to be estimated. 𝜇𝑖𝑙𝑞 and ʋ𝑖𝑝𝑞 are error terms with mean zero and standard 

deviation to be estimated. Equations 2 and 3 must be considered jointly in the parameter estimation, 

in order to know the 𝜂𝑖𝑙𝑞 terms (Bollen, 1989).  

If LVs (𝜂𝑖𝑙𝑞) are included, Equation 1 can be reformulated to accommodate the elements of 

the ICLV model, where 𝛽𝑖𝑘 and 𝜃𝑖𝑙 are parameters to be estimated; these are associated, respectively, 

with tangible attributes and LVs. 
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𝑉𝑖𝑞=∑ 𝛽𝑖𝑘 .

𝑘

𝑋𝑖𝑘𝑞+∑ 𝜃𝑖𝑙 .

𝑙

𝜂𝑖𝑙𝑞 (4) 

The probability of individual choices based on airline utility is considered for forecasting, 

and it is represented by P(yiq/Viq) where 

𝑦𝑖𝑞={
1  𝑖𝑓 𝑈𝑖𝑞=𝑚𝑎𝑥𝑗𝑈𝑗𝑞
0  𝑖𝑓   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒       

 (5) 

If LVs are introduced, the choice probability would be represented by Equation 6. Since LVs 

are not actually observed, it is necessary to integrate over their whole variation range, conditioning 

them by their explanatory variables 

𝑃(𝑦𝑖𝑞\𝑋𝑖𝑘𝑞,𝑆𝑖𝑟𝑞,𝛽𝑖𝑘,𝜃𝑖𝑙,𝛼𝑖𝑙𝑟)=∫ 𝑃(𝑦𝑖𝑞\𝑋𝑖𝑘𝑞,𝜂𝑖𝑙𝑞,𝛽𝑖𝑘,𝜃𝑖𝑙)⋅𝑓(𝜂𝑖𝑙𝑞\𝜂𝑖𝑙𝑞

𝑆𝑖𝑟𝑞.𝛼𝑖𝑙𝑟)⋅𝑑𝜂𝑖𝑙𝑞. 
(6) 

The HDC model can be estimated simultaneously, as well as a sequentially; they differ 

mainly in how available information is used. The simultaneous approach consists of estimating DC 

and MIMIC models jointly. In sequential estimation, the problem is addressed in two stages where 

LVs are estimated first, and then parameters of LVs and traditional variables are estimated together, 

in the DC model. Although the sequential approach has the disadvantage of not using all available 

information together, its application allows estimation of the mixed logit model, accommodating 

heterogeneity or correlation among individuals, or observation through random parameters (Yáñez 

et al., 2010). To test both explanatory variables and LVs, the sequential approach can be used as the 

second-best option for HDC model estimation. This approach has been widely used to analyze data 

in different studies (Chen and Li, 2017; Jung and Yoo, 2016; Maldonado-Hinarejos et al., 2014; 

Comendador et al., 2014; Tam et al., 2010). 

4.4 Methodology 

We hypothesized that, in addition to traditional airline attributes such as travel time, airfare, 

frequencies, and flight schedules, intention to choose an airline depends on individual attitudes and 

airline perceptions. Thus, we hypothesized that the willingness to change airlines for international 

flights depends not only on tangible airline attributes but also on traveler satisfaction with each 

airline. 
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4.4.1 Context 

Empirical analysis was performed on air traveler choice behavior from one of the major Colombia-

United States air-routes—Medellin (MDE) to Miami (MIA). At the time of this study, four airlines 

cover this route: Avianca (AVA), Viva Air (VVC), American Airlines (AAL), and Copa Airlines 

(CMP). 

We designed a survey to account for both observable variables and LVs regarding travelers’ 

behaviors for an international round-trip flight. Surveys were conducted at the international boarding 

gates of MDE airport, in the autumn of 2018. The survey had three sections. First, travelers were 

asked about socioeconomic characteristics and trip information. Second, passengers were asked 

about attitudinal and behavioral indicators to assess personality traits and satisfaction with airline 

services. Third, passengers were presented with a stated preference (SP) experiment, in which they 

were asked to choose from four available airlines.  

Respondents were randomly select and surveys were conducted in person. Before starting 

the survey, passengers were asked whether they could identify the four airlines included in the study. 

4.4.2 Sample and profile of respondents 

A total of 480 travelers on round-trip flights from MDE to MIA were used for analysis. The 

sociodemographic part of the survey solicited information on travelers’ characteristics, such as 

gender (GEN), age (AGE), education level (EDU), employment status (JOB) and monthly income 

(INC), air trip frequency by airline, membership in FFPs, and information related to the airline 

chosen for the round-trip (MDE-MIA-MDE). 

The sample included 210 men and 295 women, and was comprised mainly of individuals 

between 18–40 years old (59.8%). In terms of education, the largest percentage of respondents 

(54.8%) had at least an undergraduate degree (EDU3), followed by less than an undergraduate degree 

(28.7%), and a postgraduate degree (EDU4; 16.5%). Nearly half of the travelers (47.7%) had a 

monthly income between $668.00 USD and $2,167.00 USD, 37.3% made less than $668.00 USD, 

and 15% made more than $2,167.00 USD. More than half of the sample (58.8%) did not have an 

FFP membership. Salaried work (JOB1; 46.9%) was the most common employment status reported, 

followed by self-employed (JOB2; 24.2%), student (JOB3; 12.9%), homemaker or unemployed 

(JOB4; 10.8%), and retired (JOB5; 5.2%). Respondents mainly traveled for leisure purposes 

(75.2%). 
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4.4.3 Personality measure 

We used the Spanish version of the TIPI, translated and validated by Renau et al. (2013), in which a 

set of 10 statements are used to define five personality traits, according to the Big Five theory (John 

and Srivastava, 1999). Two items each are used to define the following personality traits: 

extraversion (EXT), agreeableness (AGRE), conscientiousness (CONS), emotional stability 

(EMOT), and openness to experience (OPEN). Each item is rated on a 7-point scale that ranges from 

1 (disagree strongly) to 7 (agree strongly).  

4.4.4 Satisfaction measure 

Cronin and Taylor (1992) suggested that overall service satisfaction is a latent construct with 

multiple indicators. Therefore, we measured traveler satisfaction as a function that captures travelers’ 

overall feelings toward airlines. The specific indicators used were based on an extensive review of 

literature, focus groups, and the Air Traveler Service Quality Scale (ATSQ; Munoz et al., 2019). 

Travelers assessed indicators based on multiple experiences with airlines or word-of-mouth 

recommendations. According to many previous studies that have used a seven-point Likert-type 

scales in surveys regarding air transportation (Al-Refaie et al., 2014; Elkhani et al., 2014; Chen and 

Chao, 2015; Farooq et al., 2018; Shoaib et al., 2018), this study adopted this scale as a measure, 

ranging from 1 (disagree strongly) to 7 (agree strongly). 

Thus, traveler satisfaction was associated with 13 selected indicators for each air carrier 

included in the SP experiment. Fig. 4-2 summarizes the responses to attitudinal questions on the 

survey. Fig. 4-2 shows ratings of indicators as a bar chart, by airline. On the left are the percentages 

of respondents who disagreed with the statements, and on the right are the percentages of respondents 

who agreed. Travelers appeared to have strong opinions regarding AVA for all indicators, followed 

by AAL, CMP, and VVC. 

Regarding the first indicator, travelers appeared to have a negative opinion of VVC, but not 

the non-low-cost airlines, thus implying a better reputation for AVA, AAL, and CMP. Travelers 

rated I12 most favorably toward VVC, stating that VVC seems to offer more competitive airfares 

than AVA, AAL, or CMP. I13 was not assessed for VVC, as this carrier does not offer FFP 

membership. Based on analysis of average indicator scores, I11 had, on average, the highest score 

(5.7), indicating respondents highly agreed that airline staff seemed to be experienced and well-

trained. However, I8 and I13 had, on average, the lowest score (4.8), indicating that respondents 
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moderately agreed air carriers offer excellent in-flight entertainment and beneficial FFP 

membership. 

 

Fig. 4-2. Ratings of indicators 
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4.4.5 Discrete choice experiment 

We evaluated passengers’ preferences for airline attributes using SP data from a DC experiment. We 

asked travelers to choose one of four airlines in different scenarios for a round-trip from MDE to 

MIA. Based on a review of literature and travelers’ statements in two focus groups, we could define 

the most influential attributes for airline choice. Thus, round-trip fare (FARE), travel time (TTIME), 

flight frequency (FREQ), arrival time at MIA (ARRIVAL), and departure time from MIA to MDE 

(DEPARTURE) proved to be relevant factors. Table 4-1 presents the list of attributes and their 

variation levels. 

Table 4-1. Attributes and levels for the airline choice experiment 

Attribute 
Airlines 

VVC AVA AAL CMP 

FARE (P-20%), P*, (P+20%) 

TTIME 3.5 hours (non-stop), 6 hours (one stop), 8.5 hours (one stop) 

FREQ 1 flight/day 6 flights/day 1 flight/day 5 flights/day 

 2 flights/day 7 flights/day 2 flights/day 6 flights/day 

 3 flights/day 8 flights/day 3 flights/day 7 flights/day 

ARRIVAL Morning: (6 am, 9 am, 12 noon),  

 Afternoon: 1 pm, 4 pm, 7 pm 

 Night: 8 pm, 11 pm, 2 am 

DEPARTURE Morning: 6 am, 9 am, 12 noon 

 Afternoon: 1 pm, 4 pm, 7 pm 

  Night: 8 pm, 11 pm, 2 am 

* P: Mean round-trip fare that varies with schedule combinations and 

purchase days prior to departure day.  

 

If a full factorial design were used, there would be a large number of possible combinations. 

For simplicity, an orthogonal fractional factorial design was used to reduce the number of 

combinations to 64 scenarios, using Ngene software (ChoiceMetrics, 2014). Four scenarios were 

identified as the dominant options. Thus, the block-design was then used to assign the 60 scenarios 

randomly into ten subsets, each of which consisted of six different scenarios. Each respondent 

needed to evaluate only one assigned subset, each scenario comprised four airlines, and each carrier 

consisted of five attributes. The orthogonal factorial design has been widely used in air transportation 

studies and has been shown to be a good approach to SP design (Balcombe et al., 2009; Rose et al., 

2012; Yen and Chen, 2017; Lee et al., 2019; Tsai and Chen, 2019). 
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With the sample collected, we performed multivariate outlier detection by Mahalanobis 

distance (De Maesschalck et al., 2000). This approach was used to identify seven outliers in the data 

set. Therefore, the final sample contained data collected from 473 individuals, with six choice 

situations per traveler. A sample size of 2,838 observations was obtained. 

4.5 Estimation results 

Survey data were used to conduct the following analyses. First, we conducted an exploratory factor 

analysis (EFA) to verify if the measurement indices of LV sets were qualified to be effective factors. 

Second, we used a structural equation model (SEM) to test causal relationships between LVs and 

explanatory variables (travelers’ characteristics and travel experience variables). Third, we used a 

measurement model to verify the relationships between LVs and their measured variables 

(indicators). Finally, we integrated traveler satisfaction into the airline choice model. 

4.5.1 Model specification 

To provide a complete explanation of passengers’ airline choice processes for international flights, 

we incorporated airline-specific latent attributes: traveler satisfaction with AVA (SAT_AVA), AAL 

(SAT_AAL), CMP (SAT_CMP), and VVC (SAT_VVC). Fig. 4-3 shows the path diagram of the 

joint model. Travelers’ satisfaction with airline i is explained by travelers’ characteristics, by travel 

experience variables and by travelers’ personality traits and, in turn, satisfaction is accounted for 

with a set of indicators through measurement equations. According to Yazdanpanah and Hosseinlou 

(2016), Córdoba and Jaramillo (2012), and Johansson et al. (2006), psychometrical factors are 

modeled following the LV approach. Thus, the relationship between psychological indicators (TIPI) 

and psychometrical factors (personality traits) are determined by the measurement model and, in 

turn, psychometrical factors are explained by travelers’ characteristics in the structural model. 
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Fig. 4-3. Full diagram of the joint model 

4.5.2 Exploratory factor analysis 

There is no general standard for measuring travelers’ satisfaction with airlines; therefore, EFA can 

be used to verify whether LVs and their corresponding indicators are suitable. In this study, EFA 

was applied twice: once for personality trait indicators and once for satisfaction indicators for each 

airline. Thus, two factor analyses were conducted using the component analysis method and varimax 

rotation. We calculated the internal consistency of sample data based on Cronbach´s alpha and found 

that all values were all close to or higher than the recommended threshold of 0.8, suggested by Hair 

et al. (2014). 

The EFA approach as suggested by Hair et al. (2014) was followed, which applies the 

Kaiser-Meyer-Olkin (KMO) method of sample adequacy and Bartlett’s Test of Sphericity (BTS). 
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Table 4-2 shows EFA results for the TIPI, for which ten indicators were used to identify five factors 

(personality traits). Factor loadings greater than 0.5 were considered significant. According to Hair 

et al. (2014), KMO should be above 0.7 and BTS should be significant at p < 0.001. The EFA results 

for the TIPI indicated the data were suitable for factor analysis of personality trait indicators. The 

measures were also subjected to reliability analysis using Cronbach’s coefficient alpha. As expected, 

all dimensions showed acceptable reliability (Cronbach’s αs > 0.70). 

 

Table 4-2. Personality traits: Results of exploratory factor analysis 

Indicator 
Factor 

Cronbach’s 

alpha 

Personality 

trait 

identified 1 2 3 4 5 

TIPI1     0.901 0.779 EXT 

TIPI6R     0.902 

TIPI7   0.912   0.790 AGRE 

TIPI2R   0.877   

TIPI3    0.892  0.785 CONS 

TIPI8R    0.905  

TIPI9  0.911    0.825 EMOT 

TIPI4R  0.896    

TIPI5 0.929     0.835 OPEN 

TIPI10R 0.920         

Note: BTS was significant (p < 0.001)  
 

As shown in Table 4-3, EFA was applied to satisfaction indicators for each airline. EFA 

provided consistent evidence with the view that just one factor by airline represented SAT_AVA, 

SAT_AAL, and CMP_SAT variables, whereas two factors were suggested for VVC: one factor 

(SAT_VVC1) with ten indicators related to general satisfaction and one (SAT_VVC2) with two 

indicators related to in-flight service satisfaction. Data showed a good level of adequacy, with a 

KMO value above 0.888 and a significance level of < 0.01 for BTS. Furthermore, all factors showed 

good reliability (Cronbach’s αs > 0.8). 
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Table 4-3. Satisfaction: Results of exploratory factor analysis 

Indicator 

AVA  AAL CMP VVC 

Factor 1 Factor 1 Factor 1 Factor 1 Factor 2 

I1 0.693 0.772 0.787 0.577  

I2 0.780 0.780 0.769 0.767  

I3 0.769 0.832 0.831 0.665  

I4 0.803 0.842 0.826 0.723  

I5 0.739 0.798 0.810 0.771  

I6 0.761 0.771 0.738 0.691  

I7 0.729 0.794 0.731  0.910 

I8 0.669 0.705 0.746  0.913 

I9 0.741 0.744 0.782 0.708  

I10 0.818 0.848 0.860 0.766  

I11 0.762 0.748 0.821 0.725  

I12 0.595 0.673 0.706 0.777  

I13 0.501 0.525 0.503 ---------  

      
KMO 0.917 0.931 0.936 0.888 

Cronbach´s alpha 0.919 0.937 0.941 0.904 0.856 

LVs SAT_AVA  SAT_AAL SAT_CMP SAT_VVC1  SAT_VVC2 

Note: BTS was significant (p < 0.001)  

4.5.3 Structural equations model 

SEM provides a way to test a specified set of relationships between observed variables and LVs. 

Five LVs were identified for the four airlines included in this study: SAT_AVA, SAT_AAL, 

SAT_CMP, SAT_VVC1, and SAT_VVC2. These LVs express rough factors that are considered 

when evaluating travelers’ satisfaction with each airline. 

Table 4-4 shows estimates and t-values for the structural equations of the LVs. Fig. 4-4 

shows both measurement and structural parameters for LV models.  
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Table 4-4. Estimated parameters for structural equations of MIMIC models 

Variable 

SAT_AVA SAT_AAL SAT_CMP SAT_VVC1 SAT_VVC2 

Estimate Test−t Estimate Test−t Estimate Test−t Estimate Test−t Estimate Test−t 

EDU2     −0.301 −2.870**    

INC2       0.429 2.438* 0.761 3.523** 

JOB1         −0.259 −2.097* 

JOB4   −0.301 −2.015*       

FFP         −0.354 −2.821** 

LIFEMILES 0.306 3.407**         

AADVANTAGE  0.370 2.611**       

MILEAGEPLUS  −0.441 −2.069* 0.435 2.046*     

LASTIAVA 0.383 3.820**         

LASTIVVC       0.430 2.255*   

LASTDAVA 0.311 3.630**         

LASTDVVC       0.568 4.662**   

LASTDCOP     0.549 2.188*     

AVAB   0.450 4.009**       

VVCB   0.278 2.911** 0.274 2.873**     

AAB 0.388 4.494**   0.222 2.251*     

AAT   0.089 4.717**       

VVCT       0.176 4.553**   

COPT     0.261 6,907**     

OAVAT −0.022 −2.319*         

OCOPT     −0.022 −2.307*     

OAAT   −0.028 −2.577**       

OVVCT       −0.030 −2.840**   

AGRE 0.083 1.995*     0.126 2.383*   

CONS 0.114 2.614** 0.096 2.065*     0.213 2.952** 

EMOT −0.051 −2.276*         

OPEN −0.059 −2.512* −0.056 −2.171*     −0.072 −2.006* 

EXT         0.063 2.002*         

**Significant at 1%, *significant at 5% 

 

Regarding SEMs shown in Table 4-4, signs generally corresponded with the authors’ 

expectations, and the t-test satisfied the 5% level of significance for all parameters. 
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A. MIMIC model for SAT_AVA B. MIMIC model for SAT_AAL 

 

 

C. MIMIC model for SAT_CMP D. MIMIC model for SAT_VVC1 and SAT_VVC2 

Fig. 4-4. MIMIC model for traveler satisfaction 

 

Fig. 4-4A shows a set of structural equations in which SAT_AVA was explained by five 

socioeconomic variables: membership in FFP with AVA (LIFEMILES), if last international flight 

was performed by AVA (LASTIAVA), if travelers’ last domestic flight was with AVA 

(LASTDAVA), if travelers have flown with AAL (AAB), flight numbers performed in the last 12 

months except by AVA (OAVAT), and by four personality traits (AGRE, CONS, EMOT, and 

OPEN). Therefore, SEM indicated that travelers who have a membership in LIFEMILES exhibited 
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higher satisfaction compared to people who do not. This result is in line with other findings that 

travelers are satisfied with having an FFP membership (Park et al., 2006; Park, 2010; Namukasa, 

2014). Our results also showed that when travelers took their last international or domestic flight on 

AVA, travelers’ satisfaction with AVA increases. Moreover, OAVAT was shown to be significant 

in the structural equation, having a negative orientation for having traveled with any airline other 

than AVA. 

Fig. 4-4B shows that SAT_AAL was explained by seven socioeconomic and air travel 

experience variables: membership in FFP with AAL (ADVANTAGE), membership in FFP with 

CMP (MILEAGEPLUS), if travelers have flown with AVA (AVAB), if traveler has flown with 

VVC (VVCB), flight numbers performed by AVA in the last 12 months (AAT), flight numbers 

performed in the last 12 months except by AAL (OAAT), JOB4, and two personality traits (CONS 

and OPEN). Similar to SAT_AVA, modeling results showed that people who had an FFP 

membership with AAL also had a positive attitude toward AAL. Concerning the effect on 

SAT_AAL, homemakers or unemployed passengers tended to feel satisfied with the service 

provided by AAL. Further, as expected, AAT was also shown to have a significant positive effect 

on this LV.  

Regarding SAT_CMP, Fig. 4-4C shows that SAT_CMP was explained by eight variables: 

high school degree (EDU2), MILEAGEPLUS, VVCB, AAB, flight numbers performed by CMP in 

the last 12 months (COPT), flight numbers performed in the last 12 months except by CMP 

(OCOPT), if travelers’ last domestic flight was with COP (LASTDCOP), and the EXT personality 

trait. One advantage of our SEM approach was that through socioeconomic variables entering into 

structural equations, we could capture the sample’s heterogeneity. Thus, we found that a mid-level 

education had a significant negative effect on SAT_CMP. This implied that airline marketing 

managers should improve airline service quality for passengers with a mid-level educational 

background. Regarding flights perform by CMP, COPT was the most significant explanatory 

variable of SAT_CMP. 

The effects of socioeconomic variables and personality traits on SAT_VVC1 were also 

analyzed, as shown in Fig. 4-4D. SAT_VVC1 was explained by monthly income ($33–275 USD) 

(INC2), flight numbers performed by VVC in the last 12 months (VVCT), flight numbers performed 

in the last 12 months except by VVC (OVVCT), if the last domestic flight was with VVC 

(LASTDVVC), if the last international flight was with VVC (LASTIVVC), and by the AGRE 

personality trait. Notably, low monthly income played an important role in low-cost airline 

satisfaction. The structural model also showed that if the last domestic flight was with VVC, it had 
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a stronger influence on satisfaction than an international flight, while for AVA, if the last 

international flight was with this airline, it had the strongest effect. SAT_VVC2 was positively 

explained by INC2 and CONS and negative explained by FFP, JOB1, and OPEN. The negative 

estimate for JOB1 indicated that employed passengers would not be more satisfied with VVC. Our 

findings showed that, comparatively, travelers who had an FFP membership with AVA, AAL, or 

CMP were less satisfied with VVC than travelers who did not have an FFP membership. One 

possible explanation for this could be that FFP membership contributes significantly to airline 

loyalty over competing airlines that do not offer FFP membership (Park, 2010; Seelhorst and Liu, 

2015). 

Regarding personality traits assessed by the TIPI, we found that personality variables have 

an effect on traveler satisfaction. Singh (1990 and Tan et al. (2004) suggested that consumer 

personality not only affect consumers’ feelings, his/her attitudes and behavior, but also act as an 

important antecedent towards post-purchase processes such as satisfaction, which is in line with our 

results. The SEM model shows that the CONS trait positively explained travelers’ satisfaction with 

AVA, AAL, and VVC. Devarasetty et al. (2014) suggested that travelers with high conscientiousness 

describe themselves as more careful, punctual, detail-oriented, organized, and purposeful. These 

traits enable highly conscientious individuals to achieve success and satisfaction in all domains of 

their life. Table 4-4 shows that conscientious parameters are higher values than the other personality 

traits. 

The literature on customer behavior suggested that travelers who are open to experiences 

reflect a tendency toward intellectual curiosity and creativity and prefer novelty and a variety of 

experiences (Weele, 2013). All of these empower individuals with a strong openness trait to engage 

in new experiences and challenges established views (Rossberger, 2014). Table 4-4 shows that the 

OPEN personality trait has a negative effect on travelers’ satisfaction with AVA, AAL, and VVC. 

The negative effect may be due to the nature of openness which DeNeve and Cooper (1998) liken to 

a ‘double-edged sword’ that causes individuals to be sensitive to both positive and negative 

experiences. 

Travelers’ satisfaction with AVA was also adversely influenced by emotional stability, 

which is the inverse of Neuroticism. Individuals who are highly emotionally stable are likely to be 

calm and have a tendency to experience pleasant and positive emotions (John and Srivastava, 1999). 

Neuroticism means the tendency to experience negative emotions like stress, being worry, sadness 

and all in all emotions that are against stability and relaxation. Our results are in line with Karbasi et 

al. (2014) and Ali (2019), where neuroticism had a significant impact on satisfaction. 
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Individuals with a high level of agreeableness are characterized by the tendency to cooperate 

with others, and are pleasant, tolerant, supportive, and modest (Clarke and Robertson, 2005). 

Travelers’ satisfaction with AVA and VVC was also positively explained by the AREE personality 

trait. This result is in confirmation with the studies conducted by Weber and Huebner (2015) and 

Kesavayuth et al. (2015) who found that a high level of agreeableness was found to be positively 

associated with family satisfaction and health satisfaction, respectively. A number of studies also 

found a significant positive influence of Agreeableness on overall satisfaction with life (Furler et al., 

2015; Grevenstein and Bluemke, 2015; Weber and Huebner, 2015) 

Regarding the EXT personality trait, extraverted travelers are sociable, energetic, lively, and 

emphasize positive emotions, such as happiness, satisfaction, and excitement (John and Srivastava, 

1999). In psychology, a number of studies have found that extraversion has a strong positive 

influence on job satisfaction (Zhai et al., 2013), career satisfaction (Lounsbury et al., 2003), and life 

satisfaction (Furler et al., 2013; Grevenstein and Bluemke, 2015; Joshanloo and Afshari, 2011; Judge 

et al., 2002; Suldo et al., 2014; Zhai et al., 2013). Similarly, we found that EXT has a positive effect 

on traveler satisfaction. The results of SEM indicated that extraverted people tend to feel satisfied 

with CMP airline. 

4.5.4 Measurement model 

The structural and measurement equations of the MIMIC model were jointly estimated. The 

measurement model measured the effect of satisfaction on each indicator. The parameters of the 

measurement equations were not required for assessing the HDC model in a predictive fashion; 

however, we examined the overall adequacy of our results. Table 4-5 shows the estimates for the 

measurement equations. As expected, all parameters in the measurement model had positive signs 

and all had sufficiently large t-statistics, which showed that models properly proposed represented 

travelers’ statements that we captured through observed indicators. 

The results of the measurement model for AVA and AAL revealed that satisfaction was more 

strongly manifested in the fourth indicator. This finding suggested that flight schedules were 

important when passengers assessed their satisfaction with AVA and AAL. Thus, when a flight 

schedule is close to the schedule preferred by travelers, passengers’ satisfaction with an airline 

increases (Wen and Lai, 2010). The measurement model for CMP showed that I10, which is related 

to friendliness and helpfulness of airline staff, was the strongest expressed feeling of satisfaction 

(Clemes et al., 2008; Mohamed and Rani, 2016). However, satisfaction for AVA, AAL, and CMP 
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were more weakly manifested in I13, which was related to the usefulness of FFP membership. This 

was in line with Park (2010), as the effects of FFP membership on satisfaction were not strong for 

the airlines assessed in his study 

Table 4-5. Estimated parameters for measurement equations of MIMIC models 

Observed 

indicator 

LVs 

SAT_AVA SAT_AAL SAT_CMP SAT_VVC1 SAT_VVC2 

I1 0.798 0.910 0.923 0.829  

I2 0.892 0.882 0.929 1.000*  
I3 0.980 0.999 0.911 0.751  
I4 1.000* 1.000* 0.901 0.814  
I5 0.938 0.926 0.961 0.939  
I6 1.000 0.923 0.851 0.816  
I7 0.906 0.934 0.798  1.000* 

I8 0.860 0.863 0.825  0.710 

I9 0.865 0.832 0.873 0.834  
I10 0.904 0.918 1.000* 0.919  
I11 0.752 0.697 0.940 0.791  

I12 0.818 0.811 0.780 0.831  

I13 0.650 0.576 0.461   
cmin/df 3.716 3.881 3.957 3.042 

RMSEA 0.076 0.078 0.079 0.066 

Note. p-value < 0.01 for all parameters, χ2: Chi-square 

*Not tested for significance because these indicators are fixed at 1.0, in order to fix the 

scale of the LVs 

 

In terms of safety and punctuality, airline safety contributed most to overall satisfaction with 

VVC, followed by punctuality. By comparing indicators between airlines, we identified that I12 

indicator contributed more to satisfaction with VVC than the others. A possible reason for this could 

be that, usually, the airfare of low-cost airlines is lower than traditional air carriers. Low-cost airlines 

have lower operating costs than full-service carriers, then they can then offer low fares. Thus, the 

results of this study provided a basis and inspiration for air carriers to improve service quality from 

the travelers’ perspectives.  

The overall fit of the MIMIC model was checked by examining chi-square (χ2) and the 

normed chi-square (cmin/df) values, as well as the root mean square error of approximation 

(RMSEA). RMSEA is one of the most commonly used fit indexes in SEM. The recommended 

acceptance for good model fit requires the obtained cmin/df values to be lower than or equal to 5 

(Abdullah et al., 2012; Kuo and Jou, 2014). Additionally, excellent RMSEA values should range 

from 0.05 to 0.08 (Hair et al., 2014; Hussain et al., 2014; Suki, 2014). Therefore, the results indicated 
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a good fit for the satisfaction MIMIC model, which had a better fit than the model without personality 

traits. 

4.5.5 Choice model 

Expected LV values were calculated for each traveler from the MIMIC model, and airline choice 

models were also estimated. Table 4-6 shows the estimated results of the ICLV model. For every 

estimator, the respective t-value follows between the parentheses. The models’ log-likelihood at 

convergence and ρ2 index are presented as well. The airline choice models estimated in Table 4-6 

have random parameters for the TTIME and FARE attributes. Arrival schedule time difference 

(ARR) was interpreted as the difference between preferred arrival time to destination and that chosen 

by SP survey respondents. Departure schedule time difference (DEP) was also a measure of the 

deviation from passengers’ preferred travel time for the return flight. Both models considered the 

panel effect produced by having six different observations per individual (Cantillo et al., 2007). 

The ML model was the simplest specification, as does not include the effects of satisfaction. 

As shown in Table 4-6, all parameters’ signs were correct and most of these were significantly 

different from zero, at the 0.01 level of significance. As expected in the ICLV model, the coefficients 

of airline attributes were significant, and their signs corresponded to the underlying assumption of 

microeconomic theory. It was apparent that when travel time, fares, or schedule time differences 

increased, airline utility was reduced. The ICVL model also showed that passengers on international 

flights perceive travel time as a more significant attribute than round-trip fare, which was in line with 

Seelhorst and Liu (2015). 

Generally, travelers preferred lower fares, shorter flights, and flight schedules close to their 

preference. Furthermore, the effects of LVs were statistically significant in the ICVL model. As 

shown in Table 4-6, traveler satisfaction had a positive estimated parameter for each airline. This 

implied that airline utility increased with travelers’ satisfaction level. 
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Table 4-6. Airline choice model results 

Variable Alternative 

Without the LVs                         

(ML model) 

With LVs               

(ICLV model) 

Constants      

Specific constant AVA 1.420 (8.07)*** 0.953 (4.31)*** 

Specific constant AAL 1.170 (6.68)*** 0.375 (1.68)* 

Specific constant VVC 0.706 (3.87)*** 0.061 (0.28) 

Travelers characteristics      

Age (> 61; AGE5) AAL 0.981 (4.55)*** 1.020 (4.72)*** 

EDU3 AVA-AAL-VVC   0.575 (2.46)*** 

EDU4 AVA-AAL-CMP 0.528 (2.59)***   

Travel experience variables      

FFP AVA-AAL-CMP 0.991 (7.07)***   

Trip variables      

Travel purpose (PURPOSE) AVA-AAL-VVC 0.544 (1.86)* 0.616 (2.28)** 

Morning-Afternoon (MA)a AVA-AAL-VVC 0.571 (2.00)** 0.525 (2.02)** 

Afternoon-Night (AN)a CMP-VVC 1.410 (4.66)*** 1.270 (4.26)*** 

Night-Morning (NM)a AAL 0.561 (1.76)* 0.737 (2.33)** 

Airline attributes      

TTIME (Mean)    ALL −0.330 (−14.49)*** −0.324 (−14.73)*** 

TTIME (SD)    ALL 0.382 (8.13)*** 0.370 (8.31)*** 

FARE (Mean) ALL −0.391 (−11.85)*** −0.393 (−12.06)*** 

FARE (SD)    ALL 0.294 (3.07)*** 0.228 (1.96)** 

ARR ALL −0.037 (−2.44)*** −0.033 (−2.20)** 

DEP ALL −0.038 (−2.34)** −0.038 (−2.35)** 

Latent Variables      

SAT_AVA AVA   0.811 (5.57)*** 

SAT_AAL AAL   1.130 (9.10)*** 

SAT_CMP CMP   1.26 (5.04)*** 

SAT_VVC1 VVC   0.717 (5.70)*** 

SAT_VVC2 VVC   0.367 (2.23)** 

Panel effect AVA-AAL-VVC 1.990 (12.76)*** 1.760 (12.27)*** 

Model fit statistics      

Log-likelihood at convergence  −3263.335 −3203.371 

Rho-square   0.146 0.186 

***significant at 1%, **significant at 5%, *significant at 10% 
a Arrival schedule to MIA-Departure schedule from MIA 

 

Regarding airline strategy variables, the ICVL model showed that satisfaction parameters 

for all airlines had the highest magnitude compared with TTIME, FARE, ARR, and DEP. This 

implied that satisfaction LVs dominated the other variables, which supported the hypothesis that 

traveler satisfaction was highly associated with airline choice behavior. It was also noted that the 

inclusion of satisfaction significantly improved model fit, where log-likelihood at convergence and 

adjusted ρ2 values clearly showed that the ICVL model had the best model fit. This indicated that 
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the inclusion of the satisfaction LVs into the model provided a better estimation of airline choice 

behavior. 

With the inclusion of these LVs, it can be seen that airline-specific constants reduce their 

importance and statistical significance, due to satisfaction capturing many of the intangible factors 

specific to airline choice. Thus, air travelers may be attracted by unobserved attributes of the airlines, 

and satisfaction helps to capture those attributes. 

The willingness to pay (WTP) is the payment that the decision-maker would make for a unit 

change in an attribute. The value of WTP is calculated as the ratio of the service attribute’s coefficient 

relative to the airfare coefficient. By considering the coefficient of parameters, trade-offs were 

computed between FARE, TTIME, ARR, and DEP by simulating the distributions as the models 

considered random coefficients. According to the ML model results, passengers would be willing to 

pay $51.60 USD for a one-hour reduction in flight time, $8.10 USD to reduce ARR by one hour, and 

$8.40 USD to reduce DEP by one hour. According to the model with LVs, travelers would be willing 

to pay $ 47.19 USD for a one-hour reduction in flight time, and $6.05 USD and $6.97 USD to reduce 

ARR and DEP by one hour, respectively. When comparing the ML and ICLV models, it was found 

that the willingness to pay in the model with LVs appeared to be smaller than those implied by the 

model without LVs. The above results are aligned with Tam et al. (2010) and Morikawa et al. (2002). 

Therefore, by including LVs into the airline choice model, willingness to pay for reducing TTIME, 

ARR, or DEP decreased, showing that passengers are paying for high-quality service, rather than 

only being concerned with measurable time variables. 

4.6 Strategy analysis 

In order to clearly understand the impact of airline attributes on passengers’ air carrier choices, this 

section will discuss the meaning of our results by interpreting the changes in predicted probability, 

when there are changes in airline choice determinants. Fig. 4-5 shows choice probability for each 

airline as a function of satisfaction level. The base scenarios for the four alternatives were considered 

for non-stop flights with the same FARE, ARR, and DEP; they differed only for airline-specific 

constants and the SAT variable. Satisfaction level by traveler was determined by multiplying the 

estimate (𝛼𝑖𝑙𝑟 ) from Table 4-4 by the corresponding variable value. Thus, we identified that 

satisfaction with each air carrier ranged from −1 to 3. Fig. 4-5A shows the choice probability 

variation for the four air carriers as a function of SAT_AVA level variation. The Fig. 4-5A clearly 

shows the probability of choosing AVA is higher for SAT_AVA value higher than cero. Fig. 4-5A 
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also shows that the gap between AVA and other air carriers increases with SAT_AVA level. 

Moreover, the gap between VVC and AVA increases faster than between AAL and AVA. 

As shown in Fig. 4-5B, choice probability charts for AAL and AVA intersect at SAT_AAL 

around 0.8; thus, AAL becomes more attractive for travelers with higher levels of SAT_AAL. 

However, Fig. 4-5C shows that CMP is more attractive than AVA for passengers with SAT_CMP 

levels higher than 1.1. Fig. 4-5 shows a slightly similar behavior regarding increasing satisfaction 

levels, except for Fig. 4-5D, which indicates, for a higher SAT_VVC level, travelers continue to 

prefer AVA and AAL.  

 

 

A. SAT_AVA  B. SAT_AAL 

  

C. SAT_CMP D. SAT_VVC 

Fig. 4-5. Choice probabilities as a function of satisfaction variable value for MDE-MIA route 

 

Due to their importance for decision-making within the airline industry, many studies have estimated 

sensitivity analyses, which are an essential part in ensuring effective air transportation policies 

(Freund-Feinstein and Bekhor, 2017). Therefore, concerning the proposed model, a sensitivity 

analysis was conducted. As shown in Fig. 4-6, sensitivity was calculated for the ICLV model as a 
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percentage variation in airline choice probability, due to a proportional change in TTIME, FARE, 

AAR, and DEP.  

The base case scenario to obtain overall choice probabilities was calculated based on the 

current behavior of attributes. For TTIME, a connecting flight was considered only for CMP (6 

hours); for the remaining airlines, it was 3.5 hours. In terms of FARE, we identified that, on average, 

passengers buy tickets four weeks prior to departure day. Based on this information, FARE was 

$610, $673, $547, and $557 USD for AVA, AAL, VVC, and CMP, respectively. Regarding ARR 

and DEP, these attribute values were obtained as an average of the difference between preferred 

arrival or departure time and the real schedule. Thus, ARR was found to be 3.76, 2.96, 3.10, and 

5.12 hours for AVA, AAL, VVC, and CMP, respectively. AVA, AAL, VVC, and CMP had, on 

average, 3.89, 2.23, 3.7, and 1.3 hours of DEP, respectively.  

Regarding TIME, Fig. 4-6 shows AVA had the highest variation in choice probability, 

compared to the others. Thus, if AVA, AAL, and VVC would increase TTIME from 3.5 (non-stop) 

to 6 (connecting) hours, the choice probabilities would be reduced to 30%, 14%, and 18%, 

respectively. Our model also shows that FARE is a dominant explanatory factor of airline choice. 

The variation in choice probabilities due to percentage change in FARE is higher than when TTIME, 

ARR, or DEP have the same percentage change. This implies that airfare is of considerable 

importance in the competition between airlines for international round-trip flights. Fig. 4-6 shows 

that AAL had the highest impact on airfare changes. Thus, a 30% reduction in AAL fares during 

promotional fare dates would lead to a 36% increase in demand. 
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a. TTIME b. FARE 

  

c. ARR d. DEP 

Fig. 4-6. Variation in choice probabilities as a function of airline attribute variations 

Additionally, Fig. 4-7 provides an example of how to use the results obtained to produce 

strategy suggestions concerning the four airlines. Thus, strategies with the most significant impact 

on each airline choice probability are reported in Fig. 4-7. It shows that airline choice probability in 

the case of AAL, CMP, and VVC is influenced most by traveler satisfaction. In fact, shifting the 

satisfaction to the best attribute level (the highest level reported by the sample) would increase airline 

choice probabilities by 44.6%, 41.0%, and 38.2%, respectively, However, AVA would increase its 

choice probability the most by reducing airfare to 30% less (lowest fare reported by the sample). 

Fare reduction by 30% represents the second most important strategy instrument for AAL and VVC 

that could produce increases of 36.2% and 29.9%, respectively, in choice probabilities. If, on the 

other hand, CMP would shift connecting flights to the best attribute level (non-stop flights) it would 

increase its choice probability by 15.71%. 
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Fig. 4-7. Variations in choice probabilities as a function of attribute variations 

 

Furthermore, air carriers could increase revenue through flight schedule interaction 

strategies. The model shows a positive impact of MA, AN, and NM schedule interactions for 

outbound and return flights on airline utility. Thus, if AVA, AAL, and VVC offered an MA flight 

schedule combination, it would independently increase their choice probabilities by 13.0%, 10.1%, 

and 10.9%, respectively. However, if CMP and VVC implemented an AN schedule policy, it would 

increase travel demand by 12.0% and 28.9%, respectively. Finally, if AAL offered flights in an NM 

schedule combination, its demand would grow 14.8%. Comparing these findings helped to clarify 

the potential risk that some airlines (usually smaller ones) would run when simply imitating 

strategies adopted by other air carriers (bigger ones). 
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4.7 Model validation 

Model validation is considered the most important part of the model-building process, as validation 

ensures that the model meets its intended requirements in terms of predictive capabilities. A model 

should be validated before it is accepted to support decision-making. Therefore, in addition to 

comparing the ML and ICVL models in terms of model fit and parameter estimates (Table 4-6), we 

also performed a validation exercise. Fortunately, revealed preference data was obtained through the 

survey, which could be used to validate the model calibrated with SP data. The calibrated model was 

then validated using a sample of 60 cases, which had not been used in the model calibration process. 

We used the global success index (IGnor) introduced by Orro (2005) to test the model fit expressed 

as: 

 

𝐼𝐺𝑛𝑜𝑟=

∑ [
𝑁𝑖𝑖

∑ ∑𝑁𝑚𝑗𝑗𝑚
−(

∑𝑁𝑗𝑖𝑗

∑ ∑𝑁𝑚𝑗𝑗𝑚
)
2

]𝐽
𝑖=1

1−∑ (
∑𝑁𝑗𝑖𝑗

∑ ∑𝑁𝑚𝑗𝑗𝑚
)
2

𝐽
𝑖=1

 (7) 

 

Where Nij represents the number of individuals, who are observed to choose airline i and predicted 

to choose the airline j (considering the airline that has the highest probability predicted by the model). 

IGnor was 53% and 79% for the ML and ICVL models, respectively. As shown in Table 4-

7, the overall prediction success rate was more than 70%. Wardman (1988) and Başar and Bhat 

(2004) suggested that a prediction success rate of about 70% with external data could be considered 

a good model fit. As expected, adding LVs improved the predictive power of our model. This 

approach also produced a proportion successfully predicted by 77% for AVA, 89% AAL, 90% for 

CMP, and 89% for VVC. Thus, the ICVL model clearly outperformed the ML model, from a 

statistical standpoint. 
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Table 4-7. ICVL model prediction performance on validation samples   

    Predicted choice (j)  Observed 

count 

Observed 

share   Nij AVA AAL CMP VVC 

O
b

se
rv

ed
 

ch
o

ic
e 

 (
i)

  

AVA 17 2 0 1 20 0.33 

AAL 4 17 0 0 21 0.35 

CMP 1 0 9 0 10 0.17 

VVC 0 0 1 8 9 0.15 

Predicted count 22 19 10 9 60 1.00 

Predicted share 0.37 0.32 0.17 0.15 1.00  

Proportion successfully predicted 77% 89% 90% 89% 0.70  

Success Index 0.41 0.58 0.73 0.74 0.57  

Proportional error in predicted share 0.033 −0.033 0.00 0.00   

IGnor 79%     

4.8 Discussion 

Based on survey data, this study investigated travelers’ satisfaction with airline service. A SEM 

approach was applied to simultaneously describe the causal relationships between explanatory 

variables (observable variables and personality traits) and traveler satisfaction. This LV was then 

integrated into our airline choice model as an explanatory variable. As expected, satisfaction levels 

for the four assessed airlines were shown to be linked to air carrier choice behavior, whereas airline 

utility increased with traveler satisfaction. This study is in line with Tam (2006), which indicated the 

inclusion of satisfaction could lead to a more realistic representation of choice behavior and also 

improve model fit. 

Different estimation methods for airline choice were applied to compare the final results. It 

was found that the ICVL model clearly outperformed the ML model in statistical evaluations of data 

fit, in both an estimation sample and a validation sample. The results reveal that the models with 

LVs improved the model’s goodness-of-fit, compared to the classical DC models, by providing a 

framework for the use of psychometric data to explicitly model attitudes and perceptions and their 

influence on traveler choice behavior, hence improving the accuracy of choice predictions.  

4.9 Conclusion 

Estimation of the interaction effects between psychological variables (i.e., personality traits) and 

traveler satisfaction allowed us to assess our hypothesis that travelers’ personality traits would affect 

the value they placed on airline satisfaction. Despite numerous studies on airline choice, to our 

knowledge, this is the first in which psychological factors assessed using the TIPI and estimated LVs 
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were introduced as explanatory variables into an LV model. Additionally, it can be concluded from 

the MIMIC models that travelers’ personality traits might be explained by their gender, age, income, 

educational level, and job status. The results from the analysis of the satisfaction model have the 

potential to offer new insights concerning personality as a consistent predictor for customer 

satisfaction with respect to air transportation services. The findings clarify the role of personality in 

segmenting the market and positioning the service. This information will allow service providers 

like air carriers to characterize their customer base. This study offers insight to airlines in terms of 

how they can learn more about their customers which would assist them to provide a better service. 

Similarly, data on what affects satisfaction is of paramount importance for air carriers, considering 

that customer retention is often the main or at least one goal of a companies’ marketing strategies. 

This study developed a combined discrete airline choice and LV model, in which traveler 

satisfaction was modeled as an LV. Unlike other studies, ours was the first to consider the influence 

of traveler satisfaction on airline choice. The findings of this study showed that attributes affecting 

airline choice included not only observable factors but also traveler satisfaction. Thus, this study 

suggested that the proposed ICLV model could provide a more realistic representation of the airline 

choice process. Additionally, by assessing the effects of traveler satisfaction on airline service 

attributes, air carriers can prioritize the service attributes that require enhancements. An 

improvement in service would increase an airline’s competitiveness and, therefore, its utilization. 

The ICVL model indicated that the introduction of LVs and heterogeneity in travelers’ preferences 

explains an important part of the non-observable utility. This showed that observed behavior is not 

only influenced by the utility maximization approach but also by a strong airline satisfaction concept 

that develops without meditation of cognitive processes during choice behavior. 

Results of ICVL model analysis showed that FARE, TTIME, ARR, DEP, and traveler satisfaction 

significantly affect passenger choice behavior. Thus, assessing unobserved perceptions and attitudes 

with LVs could more effectively capture psychological factors that affect travelers’ choice behavior. 

It is critical for airline planners to consider passengers’ unobserved perceptions to improve air 

carriers’ attractiveness. Furthermore, based on the high impact of traveler satisfaction on airline 

choice, airline operators should enhance service quality by increasing latent factors (e.g., safety, 

punctuality, in-flight services, etc.). 
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5. Conclusions and recommendations 

5.1 Conclusions 

Airline demand and traveler satisfaction with service have been investigated in this research 

to enable future planning, design, and identification of the need for improvements. 

In this research, a new scale for assessing traveler experience in air trips is proposed. The 

ATSQ instrument extends the understanding of travelers' experience by exploring the 

elements, which influence their satisfaction from a new perspective: that of the service 

quality perception related to all contact points that traveler experiences (departure airport, 

airline, and arrival airport) in air journeys. Therefore, a comprehensive model is obtained by 

introducing a new factor related to the service quality of the arrival airport, which has not 

reported by relevant literature to date. 

This study also contributes to the literature by developing and testing a new robust customer 

satisfaction index (RCSI), which is adapted to the field of air transportation global service 

and is also less sensitive to outlier data than other customer satisfaction index formulations. 

The RCSI robustness was determined by replacing the mean of satisfaction indicators with 

the median into the formulation. A major advantage of the RCSI model is the use of generic 

questions, which are sufficiently flexible to be used across different air journeys. Thus, this 

study is the first step towards integrating satisfaction literature to propose a robust index for 

air journeys. The RCSI model provides significant clues for the understanding of traveler 

purchase decisions and leads to enhancements in the quality of service. 

Furthermore, this research has provided empirical support to the causal relationships 

between service quality, perceived value, and traveler satisfaction and behavioral intentions 

through structural equation modeling method. The model result is in line with prior studies 
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conducted by Chen (2008); Mahmud, Jusoff, & Hadijah (2013); Kuo & Jou (2014); Hussain, 

Al Nasser, & Hussain (2014); J.-W. Park, Robertson, & Wu (2014) and E. Park (2019). The 

satisfaction model findings provide, first, a foundation to develop airline strategies in order 

to improve service quality in all its stages and second significant facts for the purchase 

decision. Service quality improvements can influence not only traveler perceptions but also 

the overall attractiveness of the airline related to its competitors. Therefore, by allocating 

resources to service quality elements can increase the likelihood of the air carrier will be 

perceived as the best choice, related to the alternatives available. 

Regarding the airline choice survey, an innovative questionnaire was designed for 

understanding air traveler choice behavior for international round-trip flights. In the survey 

design, airfare for round-trip flights was the result of fare combinations depending on 

outbound and return flight schedule interactions and the number of booking days prior to 

the day of departure. This design approach could improve realism on how people handle 

airline choice context for round-trip flights. This study contributes to the literature by 

quantifying the impact of outbound and return flight schedule preferences on airline choice 

for international trips. Departure schedule difference of return flights had not been covered 

by other studies within this field and is defined as the difference between preferred departure 

time and that chosen by travelers in the stated preference survey. Based on findings, airlines 

could design alternative travel arrangements using the proposed model to improve traveler 

perception and not affect their loyalty. 

A discrete choice model was calibrated for investigating passenger behavior for airline 

choice in international round-trip flights. This study contributes to the literature by 

introducing the effect of traveler satisfaction with airline service on air carrier choice, which 

had not been covered in other studies within this field. For this purpose, customer 

satisfaction with each airline was assessed. Additionally, personality traits were studied as 

explanatory variables of traveler satisfaction. Despite numerous studies on airline choice, to 

our knowledge, this is the first in which psychological factors were assessed using the TIPI 

test (Gosling, Rentfrow, & Swann, 2003) and were introduced as explanatory variables into 

the satisfaction latent variable model. We found that the incorporation of satisfaction in the 

utility function of airlines significantly improved the goodness of fit of the choice model. 
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This study is in line with Tam (2006), which indicated the inclusion of satisfaction could 

lead to a more realistic representation of choice behavior and also improve model fit. The 

calibrated model could be used to assess the impacts of various proposed strategies for 

improving airline services for international round-trip flights. The proposed airline strategies 

may be transferable to other international routes.  

5.2 Recommendations 

This study holds implications for further studies in service quality, passenger satisfaction, and airline 

choice models. These recommendations were derived from critical reflection on the research 

findings and their contextualization in the literature review. 

Although this research provides significant contributions to marketing theory and for air 

transportation management, several characteristics of the study could limit their generalizability. 

Therefore, future studies should validate the service quality scale found in this research in order to 

generalize the results in other regions or countries. This suggestion may provide an opportunity to 

compare the quality of service ratings based on travelers' perceptions in different markets. 

While the proposed RCSI model had been validated by the major Colombian domestic air journey, 

this theoretical framework should be further validated by using samples from other journeys in 

different countries in order to generalize the applicability of the robust index. Future studies may 

need to expand the research scope, for instance, by assessing the RCSI commercial potential as a 

business model by estimating the economic value related to services for air journeys. 

There are also additional matters related to air trip purposes that should be considered in future 

studies. Due to the sample size used to model, in this study, business and non-business passenger 

data were joined for the calibration of airline choice models. Hence, by collecting a larger sample, 

separate models could be calibrated for diverse trip purposes in order to allow a more fine-grained 

identification of different traveler markets. 

This study conducted in-depth focus groups to identify and examine the psychological variables that 

most influence traveler satisfaction. Thus, psychological variables as the personality traits were 

found to be explanatory variables of traveler satisfaction with airlines. However, there may be some 

other psychological factors (e.g., fear of flying) that influence satisfaction with airlines and not been 
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identified in this research. Future researchers should seek to identify additional factors that 

significantly could explain air passenger satisfaction. 

In this research, 13 service attributes regarding each airline are listed as indicators of the latent 

variable of satisfaction. More service attributes, such as ease of traveling with large baggage, safety, 

in-flight shopping and airline website, could be used as the indicators of the latent variable. 

In future studies, adding latent variables such as traveler satisfaction to the analysis of mode choice 

preferences may enrich the examination of travel behavior. 
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A. Appendix: Descriptive statistics 

Passenger profiles   

Variables Frequency  Percentage 

Gender     

Male 184 56 

Female 146 44 

Age   

18-30 99 30 

31-40 96 29 

41-50 69 21 

50 and above 66 20 

Occupation   

Student 43 13 

Employee 249 75.5 

Independent Worker 31 9.4 

Other 7 2.1 

Monthly Income   

Below Other 3 1 

< US 700 197 65.7 

US700-US1400 58 19.3 

US1400-US2100 35 11.7 

>US 2100 or above 10 3.3 

 

Experiences of airline passengers 

Experiences Frequency  Percentage 

Airline chosen     

Avianca 195 59 

Viva Colombia 57 17.3 

Latam 47 14.2 

Other 31 13.5 

Trip purpose     

Business 128 38.8 

Pleasure 173 52.4 

Academic travel 20 6.1 

Other 9 2.7 
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B. Appendix: Survey 
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C. Appendix: Survey 
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D. Appendix: Design process of stated 

preferences 
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MDE-MIA MIA-MDE Booking Stated preference

Morning

6 am <= 3 days

9 am 5 days

12 noon 1 week

2 weeks

Morning Afternoon 3 weeks

6 am 1 pm 4 weeks

9 am 4 pm 5 weeks

12 noon 7 pm 6 weeks

7 weeks

Night 8 weeks

8 pm > 8 weeks

11 pm

2 am

Morning

6 am <= 3 days

9 am 5 days

12 noon 1 week

2 weeks

Afternoon Afternoon 3 weeks

1 pm 1 pm 4 weeks

4 pm 4 pm 5 weeks

7 pm 7 pm 6 weeks

7 weeks

Night 8 weeks

8 pm > 8 weeks

11 pm

2 am

Morning

6 am <= 3 days

9 am 5 days

12 noon 1 week

2 weeks

Night Afternoon 3 weeks

8 pm 1 pm 4 weeks

11 pm 4 pm 5 weeks

2 am 7 pm 6 weeks

7 weeks

Night 8 weeks

8 pm > 8 weeks

11 pm

2 am

L
MA                                                                      

L: Level of each attribute                                   

M: Choice outcomes =4 

(AVA,AAL,VVC,CMP)                          

A: Attributes :             

Frequency-3 Levels,                         

Fare-3 Levels,                     

Travel time-3 Levels,                        

Arrival schedule-3 Levels,  

Departure Schedule-3 Levels.                                                      

--------------------------------                            



Appendixes 175 

 

E. Appendix: Survey 
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