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Abstract
The aim of the study is to estimate the interaction and quadratic relationships between dimensions by estimating a model

for the confusion dimensions that affect hotel brand loyalty, thus providing the interested parties with a perspective and

direction regarding consumer confusion. This study also aimed to strengthen the use of FLS in the field of social sciences

and will use this method to transform the discrete ordinal variable into a continuous variable while preserving the semantic

meaning. Four hundred and six individuals participated in the study. Hypotheses demonstrating the interaction and

quadratic effects between the continuous variables have been analysed using nonlinear multiple regression analysis. This

study proposes a survey-based method to estimate a model for the confusion dimensions that affect hotel brand loyalty. The

results demonstrated that ambiguity confusion, overload confusion, similarity confusion, quadratic effect of similarity

confusion and interaction of ambiguity, overload and similarity confusion decrease the hotel brand loyalty. Also, quadratic

effect of ambiguity confusion, interaction of ambiguity and overload confusion, interaction of overload and similarity

confusion, interaction of ambiguity and similarity confusion increase the hotel brand loyalty. Despite its importance for

marketing and consumer behaviour, the definition, measurement, dimensions and existing results of consumer confusion

have begun to be discussed and examined recently in a limited scope. Studies have demonstrated that consumer confusion

about tourism products is a non-functional and under-evaluated area but also is utmost prominent for tourism product. This

study aimed to obtain a stronger model in which all the interactions between variables and their (quadratic) increasing

effects are considered using a nonlinear regression model.
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1 Introduction

Consumers find it confusing to assess information for

purchase decisions in a market with intense marketing

communications and alternatives of choice, where the

differences between brands are invisible, information and

resources are hard to decipher, and the cost of access to

information is high (Hall-Phillips and Shah 2017).

Consumer confusion can be defined as an ‘‘uncomfort-

able state of mind that primarily arises in the pre-purchase

phase and which negatively affects consumers’ informa-

tion-processing and decision-making abilities and can lead

to consumers making sub-optimal decisions’’ (Walsh et al.

2007). Confused consumers make less rational purchasing

decisions, postpone purchasing decisions at a higher rate,

select products that offer the best quality or value less

often, enjoy the shopping experience less, misunderstand

product features and misuse products, and experience more

cognitive dissonance (Chen and Chang 2013; Hills et al.

2013; Memi 2012; Wang and Shukla 2013). Despite its

importance for marketing and consumer behaviour, the

definition, measurement, dimensions and existing results of

consumer confusion have begun to be discussed and

examined recently in a limited scope (Edward and Sahadev

2012; Hall-Phillips and Shah 2017; Matzler and Waiguny
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2005). This existing situation reveals the need to discuss

the consumer confusion concept using different dimensions

(Sertoğlu and Kavak 2017).

Due to the nature of the services, consumers’ purchase

decisions, especially how consumers cope with confusion,

is very important to service providers for establishing and

maintaining strong relationships with the consumers

(Lovelock and Wright 2002; Zeithaml et al. 2006). Brand

loyalty is one of the most significant means of maintaining

a competitive presence in the service industry (Sholarin

and Ogunnaike 2013). Consumers that decide to buy

tourism services experience and perceive high levels of

financial and emotional risk and consumer confusion

(Buhalis and Law 2008; Turnbull et al. 2000). The reasons

for the relatively higher emotional and financial risk and

perceived confusion of consumers are the consumption of

tourism services at locations other than the consumers’

(Torres 2015; Gursoy and McCleary 2004), the long time

period it takes to plan tourism services when compared to

other products, the higher cost of purchasing these services

when compared to other products, and consumers obtaining

information about the industry from service-specific

resources or personal resources, such as word of mouth

(WOM), due to their low level of familiarity or prior

preferences (Jang and Feng 2007; Sirakaya and Woodside

2005; Xu and Gursoy 2015). Furthermore, tourism services

are complex, widely varied, infrequently purchased, and

possess high psychological distance features (Iyengar and

Lepper 2000; Ranjbarian et al. 2016; Xiang and Law

2013). Despite all these considerations, studies have

demonstrated that consumer confusion about tourism

products is a non-functional and under-evaluated area

(Ranjbarian et al. 2016; Shiu 2017) that is persistent in

tourism products (Lu et al. 2016).

Studies on the service industry typically use Likert

scales to measure consumer perceptions (Benitez et al.

2007; Rauyruen and Miller 2007). However, the subjec-

tivity, complexity, imprecision, vagueness and intangibility

of the consumer evaluation process lead to insufficient

crisp values in the Likert scale (Herrera and Herrera-

Viedma 2000). Furthermore, these services have several

intangible features that are inherently difficult to measure

(Lin et al. 2009; Vogt and Fesenmaier 1995). Fuzzy logic,

which was developed by Zadeh (1965), is a method that is

based on gradation rather than the sharp distinction and

emphasises approximation rather than precision in assess-

ment (Ragin 2000). Fuzzy Likert scales (FLS), which

provide holistic and detailed results for measurement, have

been rarely used in social sciences and are employed even

less in the service industry (Li 2013; Tzeng et al. 2009).

Assessment of the perception of services with FLS is more

suitable for an individual style of thinking (Chien and Tsai

2000; Wu et al. 2004).

Based on the above discussions, the present study has

two main objectives. The first is to estimate the interaction

and quadratic relationships between dimensions by esti-

mating a model for the confusion dimensions that affect

hotel brand loyalty, thus providing the interested parties

with a perspective and direction regarding consumer con-

fusion. This study aimed to obtain a stronger model in

which all the interactions between variables and their

(quadratic) increasing effects are considered using a non-

linear regression model. Furthermore, this study aimed to

strengthen the use of FLS in the nonlinear regression

analysis and will use this method to transform the discrete

ordinal variable into a continuous variable while preserving

the semantic meaning (Ragin 2000). Because residual

terms must be in conformity with normal distribution for

the application of statistical nonlinear regression analysis

(Cohen et al. 2014; Seber and Wild 2003; Rhinehart 2016),

the residuals around the regression line are assumed to

have a normal distribution. Violations of the normality

assumption lead to error in estimates of the regression

coefficients (Cohen et al. 2014). FLS was used as a

transformation method to obtain normal dispersed vari-

ables. Thus, a mixed model that allows the use of discrete

data obtained by using the Likert scale in continuous

regression model is obtained. The second section includes

the theoretical framework and hypothesis. The third sec-

tion, methodology, discusses the fuzzy set theory and

nonlinear regression analysis. The fourth section is the

application of this proposed method to the consumer con-

fusion dimension effects on consumers’ brand loyalty to

the lodging brands. The fifth section addresses the discus-

sion and conclusion, further research, and limitations.

2 Proposed model of the research
and hypothesis

Consumer confusion can be defined for three main

dimensions: similarity, overload and ambiguity confusion

(Turnbull et al. 2000; Walsh et al. 2007, Walsh and

Mitchell 2008). Similarity confusion refers to the potential

alteration of a consumer’s choice or an incorrect brand

evaluation resulting from the perceived physical similarity

of goods or services (Schweizer et al. 2006; Walsh et al.

2007). In similarity confusion, there is a set of stimuli

which is easily confused by the consumer (Walsh et al.

2007). Instead of spending more time and effort to compare

brands, consumers may prefer to completely avoid pur-

chasing products when they experience similarity confu-

sion (Casini et al. 2008; Drummond and Rule 2005). If they

are embarrassed or think that they may be making a mis-

take, they may prefer not to engage in WOM (Walsh et al.
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2016) or their trust to the product could decrease (Walsh

and Mitchell 2005).

H1 Similarity confusion has a significant effect on brand

loyalty.

Overload confusion is defined as a lack of understanding

caused by the consumer being confronted with an overly

information-rich environment or the availability of a wide

choice of alternatives that cannot be processed in the time

available to compare and comprehend alternatives while

remaining confident in the purchase environment (Mitchell

et al. 2005; Schweizer et al. 2006; Walsh et al. 2007).

According to Beattie et al. (1994), a high number of

selection clusters cause the consumer to think that deciding

is difficult and not satisfactory. Overload-confused con-

sumers cease to decide in order to develop methods to

struggle with their existing knowledge by separating

important and insignificant information, either by reducing

the number of features that the decision is based on, nar-

rowing the set of choices (Iyengar and Lepper 2000), or

clarifying the knowledge that led to confusion before they

engage in more WOM (Sundaram et al. 1998; Walsh and

Mitchell 2008).

H2 Overload confusion has a significant effect on brand

loyalty.

Ambiguity confusion refers to ‘‘consumers’ tolerance

for processing unclear, misleading, complex or ambiguous

products, product-related information or advertisements’’

(Wang and Shukla 2013; Walsh et al. 2007). Ambiguity

confused consumers try to find information to clarify the

selection environment and experience cognitive uncer-

tainty (Mitchell et al. 2005). Ambiguously confused con-

sumers need others to agree with or support their selection

(Greenleaf and Lehmann 1995; Wang and Shukla 2013).

Ambiguity confusion occurs due to four factors: techno-

logical complexity, ambiguous information/product claims,

contradictory information, and incorrect interpretation

(Dhar 1997; Leek and Kun 2006).

H3 Confusion ambiguity has a significant effect on brand

loyalty.

Walsh et al. (2007) claimed that these three confusion

dimensions may be interrelated. Consumer confusion has

distinct but correlated dimensions (Lloyd and Jankowski

1999). Consumers have a confusion threshold. After this

point, consumers differ in their ability to make rational

purchase decisions and to process the appropriate number

of alternatives (Walsh et al. 2007). Social scientists have

long been interested in studying the interactions between

variables; doing so comprises an important part of their

research (Aiken et al. 1991). The most effective approach

to analysing the interaction and quadratic effect in multiple

regression was put forward by Cohen et al. (1983), who

proposes forming the product term to encompass the

interaction and quadratic effects. Compared to linear

models, the interaction between variables and the increas-

ing effects of variables can be examined in nonlinear

models. In other words, to investigate the interaction and

quadratic effects, both types of nonlinear effects could be

combined in a multiple nonlinear model.

H4 The relationship between ambiguity and overload

confusion has a significant effect on brand loyalty.

H5 The relationship between ambiguity and similarity

confusion has a significant effect on brand loyalty.

H6 The relationship between similarity and overload

confusion has a significant effect on brand loyalty.

H7 The relationship between ambiguity, similarity con-

fusion, and overload confusion has a significant effect on

brand loyalty.

H8 The quadratic effect of ambiguity confusion has a

significant effect on brand loyalty.

H9 The quadratic effect of similarity confusion has a

significant effect on brand loyalty.

H10 The quadratic effect of overload confusion has a

significant effect on brand loyalty.

3 Method

3.1 Fuzzy logic and fuzzy Likert scale

Fuzzy logic mainly deals with ambiguity, clearness, blur-

riness, imprecision, indistinctness, inexactitude, looseness,

obscurity, unclearness, vagueness, and woolliness (Li

2013). FLS are more accurate because they reflect smaller

differences in the measurement compared to traditional

Likert measures and better estimate the consensus between

linguistic views and differences (Li 2013; Tzeng et al.

2009). Since the Likert scales indicate the relative position

of the difference between choices instead of the magnitude

of the difference between choices, the degree of difference

is not obvious. These two conditions result in information

loss and distortion (Li 2013). The fuzzy set theory involves

fuzzy arithmetic operations and fuzzy logic. If X is a col-

lection of objects denoted generically by x; then the fuzzy

set A in X is a set of ordered pairs:

~A ¼ x; l ~A xð Þ
� �

nx 2 X
� �

is the membership function that maps X to the membership

space M and l ~A xð Þ is the grade of membership of x in A.

When M contains only the two points 0 and 1, A is non-
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fuzzy and l ~A xð Þ is identical to the characteristic function of
a non-fuzzy set. Fuzzification is the process of turning a

crisp quantity fuzzy. Conversely, defuzzification is defined

as the conversion of a fuzzy quantity to a precise quantity.

The triangular fuzzy numbers can be denoted as ~A ¼
a1; a2; a3ð Þ; and where a2 is the central value, a1 and a3 are

the left and right values. The triangular membership

function is shown in Eq. (1).

l ~A xð Þ ¼

0; x� a1
x� a1ð Þ=ða2 � a1Þ; a1 � x� a2
a3 � xð Þ=ða3 � a2Þ; a2 � x� a3
0; x� a3

8
>><

>>:
ð1Þ

A triangular fuzzy number represents the linguistic term

of a respondent’s perception. For example, one respondent

gave triplets (0, 0, 30), (0, 30, 50), (20, 50, 80), (50, 70,

100) and (80, 100, 100) meaning that they were very

unsatisfied, unsatisfied, fair, satisfied, and very satisfied,

respectively (see Fig. 1). Aggregated respondent opinions

regarding specific linguistic terms are calculated by the

average triangular fuzzy number for all respondents.

Consequently, the final average triangular fuzzy number of

each linguistic term is decided and used for the subsequent

assignment of a triangular fuzzy number to indicate

respondent perceptions (Tsaur et al. 1997).

There are n respondents, m dimensions, and t questions

under each dimension. For each respondent, the triangular

fuzzy number for each sub-dimension was calculated using

Eq. (2).

~Ai
k ¼ aik1; a

i
k2; a

i
k3

� �

¼
Pt

p¼1 aikp1; a
i
kp2; a

i
kp3

� �

t
k ¼ 1; 2; . . .;mð Þ;

i ¼ 1; 2; . . .; nð Þ ð2Þ

where i ¼ 1; 2; . . .; nð Þ is the number of respondents,

k ¼ 1; 2; . . .;mð Þ is the number of dimensions (dependent

and independent variables), and p ¼ 1; 2; . . .; tð Þ is the

number of questions under each dimension.

Defuzzification of ~Ai
k i ¼ 1; 2; . . .; nð Þ, k ¼ 1; 2; . . .;mð Þ

is given in the triangular fuzzy number of Eq. (3).

defAi
k ¼

aik1 þ 2aik2 þ aik3
4

k ¼ 1; 2; . . .;mð Þ;
i ¼ 1; 2; . . .; nð Þ

ð3Þ

3.2 Nonlinear regression analysis

Regression analysis, which investigates functional rela-

tionship among variables, is one of the most widely used

statistical techniques in the social sciences (Aiken et al.

1991). It studies the relationship between a single depen-

dent variable and one or more independent variables

(Martin et al. 2005). The variables investigated in this

analysis are generally assumed to be linearly related. In

others words, the dependent variable Y is a linear function

of independent variables such as X1 and X2. However, to

investigate the linear effects of X1 and X2 on Y with non-

linear effects together necessitates that new terms be cre-

ated for the analysis. The interaction effect, which is the

product of X1 and X2, could be demonstrated as the inter-

action term X1X2 in the regression equation. The quadratic

effects, which are the products of X1 with itself and of X2

with itself, are included as the quadratic terms X2
1 and X2

2 in

the equation (Moosbrugger et al. 2009). In the case of three

independent variables, a model with multiple nonlinear

effects includes a dependent variable Y , three independent

variables X1, X2; and X3; the interaction terms X1X2,X1X3,

X2X3, and X1X2X3, three quadratic terms, X2
1 ;X

2
2 ; and X2

3 ;

and the error term e; as shown in Eq. (4).

Y ¼ b0 þ b1X1 þ b2X2 þ b3X3 þ b4X1X2

þ b5X1X3 þ b6X2X3 þ b7X1X2X3

þ b8X
2
1 þ b9X

2
2 þ b10X

2
3 þ e

ð4Þ

In Eq. (4), b0 is the intercept, b1; b2; and b3 are the

linear effects, b4,b5; b6; and b7 are the interaction effects,

and b8; b9; and b10 are the quadratic effects. Hypotheses

demonstrating the interaction and quadratic effects

between the continuous variables have been analysed using

nonlinear multiple regression analysis (Cohen et al. 2003;

Dimitruk et al. 2007).

1

0 20 30 50 70 80 100

˜Fig. 1 Triangular fuzzy number

4272 F. B. Kurtulmuşoğlu, K. D. Atalay
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4 Application of the proposed method

4.1 Survey instrument

This study proposes a survey-based method to estimate a

model for the confusion dimensions that affect hotel brand

loyalty. This questionnaire is composed of two parts. The

first part consists of tourist demographic profile items. The

second part of the questionnaire consists of the questions

on the constructs measured in the study. All items used for

scale development purposes employed five-point Likert-

type responses (1 strongly disagree; 5 strongly agree).

The Likert scale is converted into triangular fuzzy

numbers based on the linguistic terms given in Fig. 1. In

this study, the brand loyalty and ambiguity, overload, and

similarity confusions regarding the purchase of tourist

accommodation services were measured using the scale

provided by Walsh et al. (2007) in their study. The ambi-

guity dimension is measured with five items, the overload

dimension is measured with four items, and the similarity

dimension and brand loyalty are measured with three items

(Table 1).

To test the face validity of the questionnaire, all con-

structs and measurements were reviewed by one manager

in the tourism and hospitality sector and one academic who

had already been studying consumer confusion issues to

ensure that the items were appropriate for assessing the

measured items for research purposes. A pilot study was

then conducted with 25 consumers to check the reliability

of the measurement items. Of the participants, 12 were

women, 18 were between the ages of 30 and 50, and seven

were younger than 30.

4.2 Sample

Once the survey form had been designed and tested for

validity and reliability, it was sent by email to 1400 indi-

vidual consumers provided by tourism agencies to be used

only for the purposes of this study. It was stated in the

email that the results would be used for academic research

alone, participation was voluntary, and, if desired, the

results of the study could be shared with the respondent.

The response rate was 29%. A total of 406 individuals

participated in the study. The profile information of the

participants is summarised in Table 2.

The probability of the phenomena occurring or not

occurring was calculated to be 0.5. The sample error was

0.05, and the significance level was a ¼ 0:05, meaning that

the sample was appropriate, as cited in Arya et al. (2012).

The sample size was computed to be 384 considering that

the population size was unknown. As mentioned above,

406 individuals participated in the study. The sample size

was found to be sufficient at the 95% confidence level. The

authors employed established scales to measure consumer

confusion and the other constructs. Table 3 demonstrates

the factor loadings, average variance extracted (AVE)

values, and composite reliabilities of the scale items. In this

study, exploratory factor analysis was performed to sum up

consumer confusion with varimax rotation via principal

components analysis. The Kaiser–Meyer–Olkin score was

found to be 0.830. As a result, three factors were extracted

Table 1 Survey items

Construct Survey items

Similarity

confusion

Due to the great similarity of hotels it is often difficult to detect new hotels

Some hotels look so similar that it is uncertain whether they are substitute of each others

Sometimes I want to choose a hotel seen in an advertisement, but cannot identify it clearly between similar hotels

Overload confusion I do not always know exactly which hotel meet my needs best

There are so many hotels to choose from that I sometime feel confused

Due to the large alternatives it is sometimes difficult to decide where to go

Most hotels are very similar and are therefore hard to distinguish

Ambiguity

confusion

Hotels often have so many features that a comparison of different hotel is barely possible

The information I get from advertising often are so vague that it is hard to know what a hotel can actually meet my

expectations

When choosing a hotel I rarely feel sufficiently informed

When choosing a hotel, I feel uncertain as to hotel features that are particularly important for me

When choosing a hotel, I need the help of tour operator to understand differences between hotels

Hotel brand loyalty Once I find a hotel brand I like, I stick with it

I usually choose the same hotel for accommodation

I change hotel brands I choose regularly
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from the data set: ambiguity confusion, overload confu-

sion, and similarity confusion. Factor loadings, AVE val-

ues, and composite reliabilities are given in Table 3.

4.3 Findings and results

Triangular fuzzy numbers were formed for every respon-

dent based on each item response in each dimension and

were combined with Eq. (2) to calculate the values of ~Ai
1

(ambiguity confusion), ~Ai
2 (overload confusion), ~Ai

3 (simi-

larity confusion), and ~Ai
4 (brand loyalty). The sample tri-

angular fuzzy number for ambiguity confusion and ~Ai
1

values are given in Table 4.

defAi
k i ¼ 1; 2; . . .; 406ð Þ, k ¼ 1; 2; 3; 4ð Þ triangular

fuzzy numbers were calculated using Eq. (3) and are given

in Table 5.

A nonlinear regression model was established with

defAi
k values. Ambiguity confusion, overload confusion

and similarity confusion were considered to be independent

variables, and brand loyalty was the dependent variable. A

linear regression model for each independent variable, a

nonlinear regression model for each two-way interaction,

and a nonlinear regression model for three-way interaction

were constructed. The results are summarised in Table 6.

The regression models defined by Models 1–7 were

found to be statistically significant for the ANOVA anal-

ysis p\0:05ð Þ. Furthermore, each coefficient was found to

be statistically significant when the model coefficients were

examined p\0:05ð Þ. When the determination coefficient

for the model was examined, it was observed that the

highest quality model among these models was Model 5

R2 ¼ 0:754ð Þ. Finally, a nonlinear regression model

(Model 8) was constructed with the interaction and quad-

ratic forms given in Eq. (4) to obtain the results provided in

Table 7.

The ANOVA results demonstrated that Model 8 was

statistically significant p\0:05ð Þ. Table 5 shows that the

contribution of the X2
2 independent variable to the model

was statistically insignificant (p[ 0:05Þ. Model 9 was

constructed by extracting this variable from the model. The

results of the nonlinear regression models are given in

Eq. (5).

ŷ ¼ 672:996� 9:299x1 � 8:023x2 � 6:800x3

þ 0:080x1x2 þ 0:086x1x3 þ 0:137x2x3

� 0:001x1x2x3 þ 0:031x21 � 0:018x23

ð5Þ

Table 2 Profile information on the survey participants

Frequency

(n = 406)

Age

18–30 100

31–43 200

44–56 55

[ 57 51

Highest education level

Primary school 45

High School 95

University 166

Postgraduate 100

Gender

Male 210

Female 196

Marital status

Married 211

Single 195

Income

500$–1000$ 92

1001$–2000$ 195

[ 2001$ 119

Frequency of hotel service purchasing

1 times per year 209

More than 1 times per year 55

Less than 1 times per year 142

Number of days planning to stay in the hotel

1–3 days 224

4–6 126

[ 6 56

Table 3 Factors loadings, average variance extracted (AVE) values,

and composite reliabilities

Dimensions Factor scores Average variance

extracted (AVE)

Composite

reliability (CR)

Ambiguity 1 0.840 0.614 0.888

Ambiguity 2 0.833

Ambiguity 3 0.772

Ambiguity 4 0.755

Ambiguity 5 0.712

Overload 1 0.875 0.641 0.876

Overload 2 0.861

Overload 3 0.854

Overload 4 0.716

Similarity 1 0.944 0.785 0.916

Similarity 2 0.940

Similarity 3 0.762

Brand loyalty 1 0.835 0.6037 0.819

Brand loyalty 2 0.810

Brand loyalty 3 0.676
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The model had a determination coefficient of

R2 = 0.860. The contributions of all independent variables,

interactions and quadratic variables X2
1 and X2

3 in Model 9

to the model were statistically significant p\0:05ð Þ. At this
point in the analysis, we investigated the pattern of resid-

uals to check on model specification. The nonlinear

regression model is given in Eq. (5).

In summary, H1, H2, H3, H4, H5, H6, H7, H8, H9 were

accepted and H10 was rejected. Since the coefficient of X1

is �9:299, a unit increase in ambiguity confusion increases

hotel brand loyalty by 9:299 units. Similarly, since the

coefficient of X2 is �8:023, an increase in overload con-

fusion decreases the hotel brand loyalty by 8:023 units.

Since the coefficient of X3 is �6:800, a unit increase in

similarity confusion decreases hotel brand loyalty by 6:800

units. Since the coefficient of X1X2 is 0:080, a unit increase

in the interaction between ambiguity and overload confu-

sion increases hotel brand loyalty by 0:080 units. Similarly,

since the coefficient of X2X3 is 0:137, an increase in

interaction of overload and similarity confusion increases

hotel brand loyalty by 0:137 units. Since the coefficient of

X1X3 is 0:086, a unit increase in interaction of ambiguity

and similarity confusion increases hotel brand loyalty by

0:086 units. Since the coefficient of X1X2X3 is �0:001, a

unit increase in interaction of ambiguity overload and

similarity confusion decreases hotel brand loyalty by 0:001

Table 4 Triangular fuzzy number for ambiguity confusion

i Ambiguity (dimension 1) (k = 1)

Ambiguity 1 p ¼ 1ð Þ
ai111; a

i
112; a

i
113

� � Ambiguity 2 p ¼ 2ð Þ
ai121; a

i
122; a

i
123

� � Ambiguity 3 p ¼ 3ð Þ
ai131; a

i
132; a

i
133

� � Ambiguity 4 p ¼ 4ð Þ
ai141; a

i
142; a

i
143

� � Ambiguity 5 p ¼ 5ð Þ
ai151; a

i
152; a

i
153

� � ~Ai
1

1 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ
2 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ
3 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 80; 100; 100ð Þ 32; 60; 84ð Þ
4 20; 50; 80ð Þ 80; 100; 100ð Þ 0; 30; 50ð Þ 80; 100; 100ð Þ 50; 70; 100ð Þ 46; 70; 86ð Þ
5 20; 50; 80ð Þ 80; 100; 100ð Þ 0; 30; 50ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 28; 56; 78ð Þ
6 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ
7 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ
8 0; 30; 50ð Þ 0; 30; 50ð Þ 20; 50; 80ð Þ 80; 100; 100ð Þ 20; 50; 80ð Þ 24; 52; 72ð Þ
9 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 80; 100; 100ð Þ 32; 60; 84ð Þ
10 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ
11 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ 20; 50; 80ð Þ
12 80; 100; 100ð Þ 0; 30; 50ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 64; 86; 90ð Þ
13 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ
14 20; 50; 80ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 68; 90; 96ð Þ
15 20; 50; 80ð Þ 80; 100; 100ð Þ 20; 50; 80ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 56; 80; 92ð Þ
16 80; 100; 100ð Þ 50; 70; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 50; 70; 100ð Þ 68; 88; 100ð Þ
17 80; 100; 100ð Þ 0; 30; 50ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 50; 70; 100ð Þ 58; 80; 90ð Þ
18 0; 30; 50ð Þ 80; 100; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 46; 68; 90ð Þ
19 50; 70; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 74; 94; 100ð Þ
20 50; 70; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 74; 94; 100ð Þ
21 50; 70; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 20; 50; 80ð Þ 62; 84; 96ð Þ
22 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 20; 50; 80ð Þ 80; 100; 100ð Þ 68; 90; 96ð Þ
23 80; 100; 100ð Þ 0; 30; 50ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 50; 70; 100ð Þ 58; 80; 90ð Þ
24 50; 70; 100ð Þ 80; 100; 100ð Þ 20; 50; 80ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 72; 96ð Þ
25 80; 100; 100ð Þ 0; 30; 50ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 64; 86; 90ð Þ
26 20; 50; 80ð Þ 0; 30; 50ð Þ 20; 50; 80ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 40; 66; 82ð Þ
27 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 80; 100; 100ð Þ 20; 50; 80ð Þ 68; 90; 96ð Þ
28 20; 50; 80ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 44; 66; 96ð Þ

..

. ..
. ..

. ..
. ..

. ..
. ..

.

406 20; 50; 80ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 50; 70; 100ð Þ 20; 50; 80ð Þ 38; 62; 92ð Þ
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units. The coefficient of X2
1 is 0:031, and therefore, a unit

increase in the quadratic effect of ambiguity confusion

increases hotel brand loyalty by 0:031 units. Similarly,

since the coefficient of X2
3 is �0:018, an increase in the

quadratic effect of similarity confusion decreases hotel

brand loyalty by 0:018 units.

5 Discussion and conclusion

The confusion dimension with the highest effect on con-

sumers’ brand loyalty is ambiguity confusion because

brand loyalty requires less comparison between products

(Hillman 1994). Ambiguous information creates brand

accusation and distrust for products and firms. To reduce

ambiguity, the consumer needs more time, effort and

money to achieve more information. This extra process

leads to a decrease in the satisfaction and loyalty of the

consumer to the products and firms (Walsh and Mitchell

2008).

As the effect of ambiguity confusion increases, brand

loyalty is affected negatively up to a point and then posi-

tively afterwards. When consumers constantly encounter

ambiguity confusion, they feel comfortable with ambigu-

ous information, and consumers who experience ambiguity

confusion do not postpone their decisions to avoid

encountering further conflicting and ambiguous informa-

tion. Instead, they associate brand loyalty with the

dimension of decision heuristics (Chryssochoidis 2000).

Furthermore, ambiguity confused consumers perceive

Table 5 Defuzzification of dimension

Ambiguity confusion X1 Overload confusion X2 Similarity confusion X3 Hotel Brand loyalty Y

i ~Ai
1

defAi
1

~Ai
2

defAi
2

~Ai
3

defAi
3

~Ai
4

defAi
4

1 80; 100; 100ð Þ 95.00 57:5; 80:0; 95:0ð Þ 78.13 75:0; 100:0; 100:0ð Þ 93.75 20:0; 50:0; 80:0ð Þ 50.00

2 20; 50; 80ð Þ 50.00 42:5; 67:5; 90:0ð Þ 66.88 75:0; 100:0; 100:0ð Þ 93.75 13:3; 43:3; 70:0ð Þ 42.50

3 32; 60; 84ð Þ 59.00 57:5; 80:0; 95:0ð Þ 78.13 75:0; 100:0; 100:0ð Þ 93.75 13:3; 33:3; 63:3ð Þ 35.83

4 46; 70; 86ð Þ 68.00 42:5; 67:5; 90:0ð Þ 66.88 66:7; 91:7; 100:0ð Þ 87.50 30:0; 56:7; 86:7ð Þ 57.50

5 28; 56; 78ð Þ 54.50 42:5; 67:5; 90:0ð Þ 66.88 58:3; 83:3; 100:0ð Þ 81.25 20:0; 50:0; 80:0ð Þ 50.00

6 50; 70; 100ð Þ 72.50 80:0; 100:0; 100:0ð Þ 95.00 58:3; 83:3; 100:0ð Þ 81.25 13:3; 43:3; 70:0ð Þ 42.50

7 80; 100; 100ð Þ 95.00 35:0; 62:5; 85:0ð Þ 61.25 58:3; 83:3; 100:0ð Þ 81.25 40:0; 66:7; 86:7ð Þ 65.00

8 24; 52; 72ð Þ 50.00 27:5; 55:0; 85:0ð Þ 55.63 58:3; 83:3; 100:0ð Þ 81.25 13:3; 43:3; 70:0ð Þ 42.50

9 32; 60; 84ð Þ 59.00 35:0; 62:5; 85:0ð Þ 61.25 58:3; 83:3; 91:7ð Þ 79.17 13:3; 43:3; 70:0ð Þ 42.50

10 20; 50; 80ð Þ 50.00 65:0; 85:0; 100:0ð Þ 83.75 58:3; 83:3; 91:7ð Þ 79.17 13:3; 43:3; 70:0ð Þ 42.50

11 20; 50; 80ð Þ 50.00 35:0; 62:5; 85:0ð Þ 61.25 50:0; 75:0; 100:0ð Þ 75.00 13:3; 43:3; 70:0ð Þ 42.50

12 64; 86; 90ð Þ 81.50 50:0; 75:0; 90:0ð Þ 72.50 50:0; 75:0; 91:7ð Þ 72.92 13:3; 43:3; 70:0ð Þ 42.50

13 80; 100; 100ð Þ 95.00 35:0; 62:5; 80:0ð Þ 61.25 41:7; 66:7; 91:7ð Þ 66.67 6:7; 26:7; 53:3ð Þ 28.33

14 68; 90; 96ð Þ 86.00 65:0; 85:0; 100:0ð Þ 83.75 41:7; 66:7; 91:7ð Þ 66.67 20:0; 50:0; 80:0ð Þ 50.00

15 56; 80; 92ð Þ 77.00 35:0; 62:5; 85:0ð Þ 61.25 41:7; 66:7; 91:7ð Þ 66.67 6:7; 36:7; 60:0ð Þ 35.00

16 68; 88; 100ð Þ 86.00 57:5; 80:0; 95:0ð Þ 78..13 41:7; 66:7; 83:3ð Þ 64.58 13:3; 43:3; 70:0ð Þ 42.50

17 58; 80; 90ð Þ 77.00 80:0; 100:0; 100:0ð Þ 95.00 41:7; 66:7; 83:3ð Þ 64.58 6:7; 36:7; 60:0ð Þ 35.00

18 46; 68; 90ð Þ 68.00 60:0; 80:0; 100:0ð Þ 80.00 41:7; 66:7; 83:3ð Þ 64.58 13:3; 43:3; 70:0ð Þ 42.50

19 74; 94; 100ð Þ 90.50 80:0; 100:0; 100:0ð Þ 95.00 41:7; 66:7; 83:3ð Þ 64.58 43:3; 56:7; 76:7ð Þ 58.33

20 74; 94; 100ð Þ 90.50 50:0; 75:0; 90:0ð Þ 72.50 41:7; 66:7; 83:3ð Þ 64.58 6:7; 26:7; 53:3ð Þ 28.33

21 62; 84; 96ð Þ 81.50 80:0; 100:0; 100:0ð Þ 95.00 41:7; 66:7; 83:3ð Þ 64.58 20:0; 50:0; 80:0ð Þ 50.00

22 68; 90; 96ð Þ 86.00 57:5; 80:0; 95:0ð Þ 78.13 33:3; 58:3; 83:3ð Þ 58.33 13:3; 43:3; 70:0ð Þ 42.50

23 58; 80; 90ð Þ 77.00 50:0; 75:0; 90:0ð Þ 72.50 33:3; 58:3; 83:3ð Þ 58.33 0:0; 10:0; 36:7ð Þ 14.17

24 50; 72; 96ð Þ 72.50 57:5; 80:0; 95:0ð Þ 50.00 33:3; 58:3; 83:3ð Þ 58.33 20:0; 50:0; 80:0ð Þ 50.00

25 64; 86; 90ð Þ 81.50 57:5; 80:0; 95:0ð Þ 78.13 33:3; 58:3; 83:3ð Þ 58.33 0:0; 0:0; 30:0ð Þ 7.50

26 40; 66; 82ð Þ 63.50 57:5; 80:0; 95:0ð Þ 78.13 33:3; 58:3; 83:3ð Þ 58.33 23:3; 40:0; 70:0ð Þ 43.33

27 68; 90; 96ð Þ 86.00 50:0; 75:0; 90:0ð Þ 72.50 33:3; 58:3; 75:0ð Þ 56.25 60:0; 80:0; 100:0ð Þ 80.00

28 44; 66; 96ð Þ 68.00 65:0; 85:0; 100:0ð Þ 83.75 33:3; 58:3; 75:0ð Þ 56.25 13:3; 43:3; 70:0ð Þ 42.50

..

. ..
. ..

. ..
. ..

. ..
. ..

. ..
. ..

.

406 38; 62; 92ð Þ 63.50 50:0; 75:0; 90:0ð Þ 72.50 33:3; 58:3; 75:0ð Þ 56.25 13:3; 43:3; 70:0ð Þ 42.50
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brand loyalty as a means of reducing ambiguity because

purchasing the same brands and visiting the same stores

allows them to stay away from potentially conflicting

information and products (Walsh et al. 2007). Ambiguity

confused consumers associated product confusion with

quality since they trusted and canonised these products as

confusion increases (Chryssochoidis 2000; Hansen and

Hennig-Thurau 1999). The second confusion dimension

with the most negative effects on brand loyalty was over-

load confusion. This effect on brand loyalty does not turn

positive as the impact of overload confusion increases. In

their study, Park et al. (2013) determined that consumers

search for more alternatives until a threshold and could not

make a choice after that threshold; choice overload is

present in the tourism industry as well. Hillman (1994) also

stated that brand loyalty requires less comparison. Walsh

and Mitchell (2008) explained the negative effect of

overload confusion on consumer satisfaction due to the

anxiety and stress that too much information creates in the

consumer. Brand loyalty is not the most effective strategy

for information overload due to the fact that it creates a

relief by simplifying purchasing alternatives. If the amount

of information is more than the consumer can digest, there

is no point in providing high-quality information (Xiang

and Law 2013).

At the end of the study, it was determined that an

increase in consumer similarity confusion reduced brand

loyalty. Mitchell and Papavassiliou (1999) arrived at a

similar conclusion in their study. Consumers who experi-

ence similarity confusion felt less brand loyalty and did not

prefer to reward producers with their confidence since they

perceived brands as commodities with very few

Table 6 Results of regression

model
Regression model Unstandardised Coefficient R2 R2

adj

B t p

Model 1 ŷ ¼ b0 þ b1x1 Constant 101.861 52.986 0.000 0.704 0.703

x1 - 0.791 - 30.964 0.000

Model 2 ŷ ¼ b0 þ b2x2 Constant 62.921 14.133 0.000 0.046 0.044

x2 - 0.259 - 4.435 0.000

Model 3 ŷ ¼ b0 þ b3x3 Constant 108.182 47.104 0.000 0.669 0.669

x3 - 0.934 - 28.607 0.000

Model 4 ŷ ¼ b0 þ b4x1x2 Constant 80.706 44.670 0.000 0.530 0.529

x1x2 - 0.007 - 21.337 0.000

Model 5 ŷ ¼ b0 þ b5x1x3 Constant 77.315 75.987 0.000 0.754 0.754

x1x3 - 0.006 - 35.217 0.000

Model 6 ŷ ¼ b0 þ b6x2x3 Constant 83.495 41.241 0.000 0.506 0.505

x2x3 - 0.008 - 20.353 0.000

Model 7 ŷ ¼ b0 þ b7x1x2x3 Constant 71.814 71.269 0.000 0.694 0.693

x1x2x3 - 0.00007 - 30.269 0.000

Table 7 Result of nonlinear

regression model
Model 8 Unstandardised Coefficients Standardised Coefficients t p R2

R2
adj

B Std. error Beta

Constant 673.089 65.587 10.263 0.000 0.860 0.856

X1 - 9.243 0.839 - 9.804 - 11.011 0.000

X2 - 8.065 0.896 - 6.713 - 9.003 0.000

X3 - 6.779 1.130 - 5.940 - 6.001 0.000

X1X2 0.079 0.011 8.667 7.190 0.000

X1X3 0.086 0.013 11.559 6.803 0.000

X2X3 0.136 0.014 12.668 9.709 0.000

X1X2X3 - 0.001 0.000 - 16.579 - 8.815 0.000

X2
1

0.031 0.003 4.708 9.992 0.000

X2
2

0.001 0.002 0.85 0.301 0.764

X2
3

- 0.018 0.003 - 2.282 - 5.143 0.000
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differences, because they had difficulty distinguishing

between products and producers, or because they did not

know which product to trust (Zaichkowsky and Simpson

1996). As a result of this study, it was observed that

although the negative effect on brand loyalty continued as

the similarity confusion effect increased, the effect

decreased. As the similarity confusion effect increased,

consumers began to perceive very few differences between

the brands that appeared similar and the size of the nega-

tive effect of similarity confusion on brand loyalty began to

decrease when they believed that brands were similar to

each other and comparable to each other (Walsh and

Mitchell 2005; Walsh et al. 2007; Warlop et al. 2005). In

other words, not knowing the difference between brands

with similar characteristics can result in consumers

choosing another brand (Ranjbarian et al. 2016; Wang and

Shukla 2013).

Based on the results of this study, the highest interaction

effect occurred when the consumer perceived both over-

load and similarity confusion. Brand loyalty increased

when the consumer perceived both overload and similarity

confusion as well. Walsh et al. (2007) discovered a cor-

relation between overload confusion and similarity confu-

sion in their study. The similarity of information about

products and brands is an overload choice condition that

occurs because it prevents the narrowing of the consumers’

selection set (Leek and Kun 2006). Thus, several similar

alternatives can cause consumers to develop brand loyalty

by simply choosing a brand because they abstain from the

intense problem-solving problems associated with the

alternatives. It may be assumed that the knowledge of the

study participants about a brand was limited since it was

observed that they purchased hotel services once a year on

average. This could lead to the development of loyalty to a

brand by implementing decision-making heuristics (Wang

and Shukla 2013).

Brand loyalty was also found to increase when a con-

sumer perceives both ambiguity confusion and similarity

confusion. Walsh et al. (2007) also found a correlation

between ambiguity confusion and similarity confusion. In

general, similarity confusion occurs in conjunction with a

lack of clarity (Clement 1996). If consumers are unmoti-

vated to make rational decisions, they can develop brand

loyalty by simply choosing one of the alternatives they

could not differentiate between and consider similar since

the information they face is rather complex (Walsh and

Mitchell 2005). Thus, they get rid of both intensive prob-

lem-solving and do not have to postpone decision-making

regarding a purchase or a choice.

When the consumer perceives ambiguity confusion and

overload confusion concurrently, brand loyalty increases.

When faced with several alternatives, consumers need to

process additional information and make the effort to

establish a reliable and stable relationship with a single

brand. This leads to the need for more information and

more alternatives, which are necessary until brand loyalty

is established. As a result, their loyalty to the chosen brand

will be high. Ambiguity confusion increases as the number

of alternatives increases (Lloyd and Jankowski 1999).

Furthermore, consumers experience ambiguous confusion

and try to find more alternatives to clarify the selection

environment (Dhar 1997; Walsh et al. 2007), and it was

found that there is a correlation between ambiguity con-

fusion and overload confusion.

When the consumer perceives overload confusion,

similarity confusion and ambiguity confusion concurrently,

a very low but significant negative effect is observed on

brand loyalty. Such consumers are faced with too many

hotel alternatives which are very similar and impossible to

compare, and there is a very complex information flow

about these hotel alternatives. These conditions affect

brand loyalty negatively.

The pressures of the consumerism movement on legis-

lators, producers, vendors and consumer organisations to

provide more information to consumers provides the basis

for confusion when it is conducted without considering

analytical nature of the information and consumers’

information-processing capacities (Leek and Kun 2006).

Strategies developed to protect the consumers can harm the

consumer since they create consumer confusion. This extra

information can reduce the consistency of the consumer in

product choices and self-confidence while creating a fear of

choice and stress (Walsh and Mitchell 2010). Thus, the

clarity and consistency of the information available is more

crucial than its magnitude (Drummond 2004).

Increasing cognitive clarity by reducing consumer con-

fusion creates a dominant resource for competitive

advantage (Turnbull et al. 2000). The estimated model

guides hotel managers in determining what points are

critical for consumer confusion and their point of focus.

Thus, hotels can achieve and maintain brand loyalty by

positioning their scarce resources to prevent or reduce

confusion and to create the least confusion about their

brands. This estimated model is an important diagnostic

tool for defining and determining confusion in the hotel

market. It is important for brand managers to be aware of

any confusion that might arise during product positioning

because this confusion can be destructive and obfuscate the

competitive advantage of the product. Non-discriminative

positioning increases similarity confusion by creating a

sense of similarity, causing consumers to perceive that

there is nothing special about the brand (Leek and Kun

2006). Alternately, the presentation of information that

could be perceived as complex by the consumer could

result in ambiguity confusion.
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123



Hotel executives may also use these results to identify,

diagnose, and develop appropriate strategies for consumers

with a high degree of confusion. Furthermore, consumer

protection organisations and other non-governmental

organisations could develop methods to reduce consumer

confusion and guide confused consumers using these

findings. In fact, the obtained information could be used to

train consumers or design consumer training programs

(Mitchell and Papavassiliou 1999).

Studies have demonstrated that confusion, especially

similarity and overload confusion, increases as the age of

the consumer increases along with the decrease in pro-

cessing competence (Balabanis and Craven 1997; Breng-

mani et al. 2001; Walsh and Mitchell 2005). Furthermore,

they demonstrated that as education level decreases, over-

load and ambiguity confusion increase (Sternthal and Craig

1982; Walsh and Mitchell 2005). Furthermore, Walsh and

Mitchell (2005) found that women are more confused than

men. Thus, it is important to repeat the present study for

different age, gender, and educational groups in future

studies to develop customised communication strategies for

those different segments (Lu et al. 2015). Particular market

segments that should be investigated are the elderly,

immigrants, the cognitively impaired, the partially sighted,

and less-educated consumers. Walsh et al. (2007) and

Walsh and Mitchell (2010) pointed to the importance of

observing differences in cross-cultural dimensions. Further

studies with larger samples could increase the validation of

the study. Its effects on different variables, such as word of

mouth, dissatisfaction, shopping fatigue, cognitive disso-

nance, and buying decision delegation can be measured in

future studies. This model can also be tested for different

product groups. For example, consumer confusion levels for

low involvement and high involvement products may differ

(Alarabi and Grönblad 2012).

Regarding its theoretical contribution, this study esti-

mates a model to discover the effects of various levels of

consumer confusion on brand loyalty. The estimated model

only measures the effect of consumer confusion dimen-

sions on brand loyalty. Future studies could examine the

effect of consumer confusion dimensions on variables such

as purchasing behaviour and brand equity. The results of

this study could help public authorities conduct training

and awareness work to be planned for consumers living in

consumer confusion when evaluating vacancy preferences.

For the implementation of statistical linear regression

analysis, a transformation method is also provided to the

researcher in order to ensure the assumption of conformity

to the normal distribution of residuals terms. Thus, a mixed

model that allows the use of discrete data obtained by using

the Likert scale in continuous regression model is obtained.
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