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1 Introduction

Customer satisfaction has always been a recurrent theme of marketing and it now
represents a key performance indicator within business (Farris et al., 2010). Indeed,
companies are addressed to a customer-oriented policy and focus on creating a stable
and loyal relationship with consumers. For this purpose, it is crucial to know cus-
tomers and their needs in detail (Berry and Linoff, 1999; Reinartz et al., 2004). The
study and the measurement of customer satisfaction are essential for the acquisition
and consolidation of long-term competitive advantages.

In simple and general terms, customer satisfaction may be seen as the overall
evaluation that the buyer gives to his/her experience as a consumer, from the initial
decision to the final result. Even if this idea seems easy to understand, it is difficult to
provide a precise formal definition: this concept is constantly evolving and, referring
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to the complete consumption experience, different aspects are involved. Therefore,
there is not a single, commonly used definition. However, all the definitions which
have been proposed share some common elements. In particular, Giese and Cote
(2000) identify three general components: i) customer satisfaction is a response that
involves both the emotional and the cognitive sphere; ii) customer satisfaction is
related to a clear focus (expectations, product or service, consumption experience,
and so on) and usually entails a comparison between the product’s performance and
some specific or general standards; iii) customer satisfaction is referred to a specific
time when a certain good is chosen, when it is used or after extended experience.

Moreover, defining the quality of a service, and consequently the customer satis-
faction, is much more difficult than defining the quality of a product: while there are
many physical characteristics and objectively measurable data for judging the qual-
ity of goods (style, colour, label, package, durability, numbers of defects, and so on),
services have mainly intangible perceptions. In most cases, the tangible evidence is
limited to the service provider’s physical structures, equipment and staff. Often, the
quality of a service is not only based on the final result, but (especially) on the way
the service is provided. Three characteristics of services must be acknowledged for a
full understanding of service quality: intangibility, heterogeneity and inseparability
(Parasuraman et al., 1985, 1988). Further researches by Hill and Alexander (2000)
confirm Parasuraman et al. theory of service gaps.

Because of this multidimensional and unobservable structure, measuring cus-
tomer satisfaction in practice is a very difficult task. Many methods have been so
far introduced in the literature, but there are no universal criteria, apart from the
disconfirmation paradigm (Oliver, 2010).

Overall, a satisfaction analysis may be detected by means of two different meth-
ods: the direct and the indirect ones. The first group consists in a family of ap-
proaches which measure the customer satisfaction by directly asking the consumers
about their judgement, generally through an interview or a questionnaire. It is a
very simple and intuitive way to collect assessments and potentially allows to record
various information. However, the creation of a survey requires a high cost. More-
over, researchers rely too much on the respondents’ evaluation: indeed, customers
could not be able to properly determine their actual satisfaction or be honest. In-
direct approaches are a set of techniques which do not directly contact consumers,
but deduce the level of satisfaction through other information used as a proxy. They
include indicators more or less correlated to the degree of satisfaction and refer to
attitudinal or behavioural consequences, but are usually more complex than the
direct ones. Therefore, the direct approach is often preferred.

1.1 Individual heterogeneity

The preference of a direct approach to perform a satisfaction analysis implies that
researchers are usually interested in investigating self-reported evaluations (about
satisfaction of a product, a service, a job or life, and so on) and then compar-
ing results between different groups of respondents. However, self-assessments are
subjective by definition (since people are typically asked to rank themselves on a
personal scale); as a consequence, they lack in interpersonal comparability. Indeed,
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individuals might interpret, understand or use the response categories for the same
survey question in ways that are not the same: they might perceive differently the
problem or simply differ in optimism, servility, propensity to use extreme categories
and other features.

This fact may occur when comparing people from different countries, but often it
can be detected even if respondents are similar according to many economic and non-
economic conditions. Hence, self-evaluations are not directly comparable, so that
relying on them when assessing subjective matters can be extremely misleading.

Differences across respondents may be, indeed, due to objective diversities in the
domain of interest, as well as to different interpretations of the question’s categories.
The presence of such a heterogeneity across individuals in scale definition is known
as Differential Item Functioning-DIF (Holland and Wainer, 1993) or Response Style
(Paulhus, 1991). Briefly, the output of self-assessments can be seen as the sum of
a real, but unobserved, evaluation and a DIF, which has to be removed in order to
compare results between countries or socio-economic groups.

King et al. (2004) develop an innovative approach to deal with the DIF problem
when writing survey questions: it is called anchoring vignettes, thus generalised by
King and Wand (2007). Practically, the experiences of some fictitious characters
are described in the questionnaire (the so-called anchoring vignettes) and the re-
spondents are asked to evaluate such characters’ situations by means of the same
proposed categories of the self-assessment. In so doing, researchers have a reference
to properly adjust the self-evaluations. Indeed, this method considers the individ-
ual heterogeneity identifying the difference in the use of the response scale within
respondents.

Anchoring vignettes have found application in a growing number of papers and in
different domains, from work disability (Kapteyn et al., 2007) to health (Bago d’Uva
et al., 2008), from job satisfaction (Kristensen and Johansson, 2008) to life satis-
faction (Angelini et al., 2014). To a less extent, this approach is present in the
marketing literature (Gallagher, 2009; Paccagnella, 2011; Paccagnella et al., 2015).

When introduced in the literature, the anchoring vignettes were thought as ad-
dressed just after the self-reported question. However, Hopkins and King (2010)
support an intentional use of priming of the vignettes (i.e. the set of vignettes im-
mediately prior answering the self-evaluation), because this may help to ”clarify the
meaning of the self-assessment question and familiarize the respondents with the re-
sponse scale, further improving measurement” (page 208). In other words, it is more
likely that a respondent may understand the concept in the same way as intended
by the researcher when vignettes are heard just before answering the self-assessment
question.

In a survey experiment, based however on a small sample of German students,
Hoffmann (2013) does not confirm the beneficial effects of reversing the vignette
question administration order suggested by Hopkins and King (2010). The presence
and the strength of priming effects depend upon several factors (Tourangeau et al.,
2000), therefore the reversal of the vignettes’ order may lead to different effects, for
instance according to the context to which the anchoring vignette methodology is
adopted (it is reasonable thinking that priming effects may be stronger when people
have low familiarity with the research topic under investigation by the question-
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naire) or question wording (Grol-Prokopczyk, 2017). Hence, Buckle (2008) claims
a complete randomisation of the order of all questions, that is anchoring vignettes
and the self-assessment question together. Auspurg and Jäckle (2017) show that
in factorial surveys the order in which vignette dimensions are presented plays an
important role, stronger or weaker according to the position of the question in the
questionnaire (the largest effects occur in the extremes of the vignette sequence).

1.2 Aims and hypotheses

This paper aims at enhancing the literature on the extent of priming effects due
to the placement of anchoring vignettes in a questionnaire, investigating customer
satisfaction of an online banking service.

More specifically, we analyse two kinds of priming effects:

H1. General effects: For respondents who have never experienced the vignette in-
strument, does the order of the questions (self-evaluation before or after vi-
gnettes) affect the reported level of satisfaction of their online banking service?

H2. Long-term effects: For respondents who have experienced the vignette instru-
ment in the past (i.e. in a previous survey), does the order of the questions
(self-evaluation before or after vignettes) affect the reported level of satisfac-
tion of their online banking service?

2 Data and Methods

2.1 The Anchoring Vignettes

Vignettes have a long history in investigating social phenomena (Nosanchuck, 1972)
and may be defined as systematically elaborated descriptions of a concrete situation
in the domain of interest. Usually, each vignette describes the same scenario, varying
the level or the characteristics of the ”the most important factors in the decision-
making or judgement-making process of respondents” (Alexander and Becker, 1978).

The Anchoring Vignettes introduced by King et al. (2004) have the same struc-
ture of standard vignettes (a brief text where a hypothetical individual is described
in a particular condition related to the domain of interest), but differentiate from
them because the level of the domain of interest is fixed across respondents in each
question. Therefore, in different anchoring vignettes, different scenarios are pro-
posed. Some examples of anchoring vignettes for a particular domain of political
efficacy (”say in government” through elections) are provided by King et al. (2004):

Alison lacks clean drinking water. She and her neighbors are supporting an oppo-
sition candidate in the forthcoming elections that has promised to address the
issue. It appears that so many people in her area feel the same way that the
opposition candidate will defeat the incumbent representative.

Jane lacks clean drinking water because the government is pursuing an industrial
development plan. In the campaign for an upcoming election, an opposition
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party has promised to address the issue, but she feels it would be futile to vote
for the opposition since the government is certain to win.

Moses lacks clean drinking water. He would like to change this, but he can’t vote,
and feels that no one in the government cares about this issue. So he suffers
in silence, hoping something will be done in the future.

Respondents are then asked to evaluate these scenarios, as well as the own status in
the same domain investigated by the anchoring vignettes. According to the previous
examples, the question is: ”How much say [does/do] [name of person/you] have in
getting the government to address issues that interest [him/her/you]?. The response
categories are: 1. Unlimited Say; 2. A Lot of Say; 3. Some Say; 4. Little Say; 5. No
Say at All. Many other examples are presented in https://gking.harvard.edu/vign.

Variations in categorical responses are also caused by the usage of different cut-
points between response categories. Vignettes provide an anchor scale, equal for
all respondents, that adjusts their self-evaluations: after these corrections, self-
assessments can be compared across countries or socio-economic groups, because
all subjective evaluations are now reported to a common DIF-free scale.

A practical example of how these vignettes help us to adjust self-evaluations
is provided in Figure 1. The illustration displays two respondents, indicated by
1 (on the left) and 2 (in the middle), who answer one self-assessment and three
vignette questions, where an evaluation is asked about three fictitious characters
(Alison, Jane, Moses). The reported response is drawn as a line, so it is consid-
ered as continuous, to simplify the explication. We may immediately see that both
individuals rank in the same way the vignettes (Alison with a higher level, Jane
in the middle and Moses with a lower level) and it seems that the self-evaluation
of political efficacy is higher for the first individual. However, the vignettes’ actual
level is the same no matter which respondent is taken into consideration and the two
respondents evaluate them in a different way, confirming the presence of individual
heterogeneity. Thus, it is possible to remove the effect due to DIF and compare
the two individuals only by rescaling the second respondent’s evaluations, so that
vignette assessments for the two respondents match. Relying on the common scale
shown on the right, the actual conclusion changes: the first respondent has a lower
level of political efficacy than the second one.

Low Low Low

High High High

Alison�

Jane�
Self�

Moses�

Alison�
Jane�

Self�

Moses�

Alison�

Jane�

Self�

Moses�

Figure 1: Comparing preferences (King et al., 2004).

When using anchoring vignettes, there are some important matters to discuss:
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the characteristics of the hypothetical individuals, the number of vignettes to be
included in the questionnaire and their order. First of all, the way a vignette is
written is really important: it should be clear and short, and it should be written
so that people with different backgrounds and cultures understand it as similarly
as possible. Therefore, a particular attention should be paid to question wording,
accurate translation of the meaning of different items, and so on. Moreover, vignettes
should be highly concrete and with a high discriminatory power, in order to avoid
repetitive information. The hypothetical individual described in the vignette should
be appropriate to the language and the culture of respondents and, ideally, have the
same characteristics as the respondent. Thus, if possible, it is preferred to change the
names on the vignettes to match the respondent’s gender and age. The number of
anchoring vignettes to include in the survey depends on several factors: the sample
size, the nature of the DIF, the used model, and so on. The proposed statistical
solutions require the collection of just one vignette, but including several vignettes
could allow to obtain more information. Empirical applications show that two or
three vignettes are enough. In general, finding the right trade-off in bias reduction
and survey costs is needed. Indeed, introducing anchoring vignettes in a survey
questionnaire adds several sources of additional costs in term of survey design and
reduces the time available for collecting other information. Costs can be reduced
by an appropriate choice of the number of vignettes and, more importantly, they
should be compared with the potential benefits of this approach: the general idea
is that anchoring vignettes may provide correction for individual threshold values,
which can be applied in following studies without the need to ask again the same
questions in the future.

Two fundamental assumptions are needed for the validity of the anchoring vi-
gnette approach: response consistency and vignette equivalence.

According to response consistency, we assume that response categories are the
same in the self-assessments as well as evaluating vignettes. The idea is that each
person applies approximately the same DIF in answering to both the self-evaluation
question and the vignettes. This assumption allows to correct the self-evaluation for
interpersonal differences using the vignettes as anchors. If the thresholds applied
by each respondent change between questions, it is no more possible to use the
evaluation given to the anchoring vignettes as a standard. There could be many
cases where response consistency is violated. For example, people who generically
feel inferior to others might use different thresholds to evaluate themselves and the
vignettes. In particular, they might apply a higher or lower, depending on the
domain, response scale to themselves and this would bias the measurements.

The vignette equivalence assumption states that all respondents perceive in the
same way the underlying actual level of the variable described in any vignette. In
other words, all interviewees agree on the real unobserved level for each vignette and
place it at the same location on the latent scale. So, the perception of each vignette
does not depend on the individual characteristics of the respondents. Of course,
different individuals may apply their own DIF in choosing response categories, even
if everybody understands vignettes in the same way. The vignette equivalence is
required to obtain a DIF-free measurement to be used as an anchor: thanks to the
vignettes, it is possible to measure the thresholds of each respondent because the



Section 2 Data and Methods 7

differences in the vignette evaluation are only caused by DIF. This assumption would
be violated if different respondents understand the vignette in different ways. For
example, considering the health condition, an overweight vignette character might
be considered unhealthy by residents of developed countries: they might associate
overweight with an increase of diseases and risk of diabetes. On the contrary, it
might be seen as healthy by citizens of low-income countries, who feel obesity as a
sign of good nourishment.

Grol-Prokopczyk (2014) illustrates the idea underlying the anchoring vignette
method by means of the example reported in Figure 2. In this case, there are three
different groups which evaluate three vignettes and their own health condition. The
response categories are: 1. Poor; 2. Fair; 3. Good; 4. Very Good; 5. Excellent. The
response consistency essentially means that the thresholds (τ1, τ2, τ3 and τ4) of the
three groups stay in the same position both in the vignette evaluation and in the
respondent’s rating. The other assumption is indicated by the fact that each vignette
is a horizontal line: each hypothetical description has the same actual unobserved
level of health for all groups, even if it is reported differently. If this assumption was
violated, the vignette lines would cross each health spectrum at different heights.
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Figure 2: Using anchoring vignettes to estimate reporting heterogeneity (Grol-
Prokopczyk, 2014).

The validity of these assumptions has been criticised in the literature. King
et al. (2004) affirm that these problems ”would have to occur at what would seem
to be unrealistically extreme levels to make the unadjusted measures better that the
adjusted ones”. Anyway, testing the validity of these assumptions is still an open
research topic in the literature and no formal tests, without imposing the occurrence
of other conditions, have been so far introduced. Indeed, it is very challenging
because neither thresholds nor perceived absolute levels can be directly observed.
See Paccagnella (2013) for a review.
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2.2 The Statistical Solutions

King et al. (2004) propose two statistical solutions to exploit the information col-
lected by the anchoring vignettes: a non-parametric and a parametric approach.

The non-parametric method is a simple and intuitive solution which enables
to correct DIF without sophisticated techniques and it is also easy to implement.
No new assumptions are required, in addition to response consistency and vignette
equivalence. Moreover, this approach does not need explanatory variables. However,
the non-parametric solution has two big drawbacks, in addition to the usual problems
of the non-parametric approaches. First, it needs the answers of the self-assessment
and all anchoring vignettes for every individual. Then, all respondents have to
rate the vignettes in the same order (the so-called natural order): cases, which this
does not happen, are grouped and treated as ties. Ties do not permit to adjust
the measure and entail the loss of information, which leads to inefficiency. Because
of these weaknesses, the non-parametric method has not been found so far a wide
application in the literature, in favour of the parametric approach instead.

The parametric solution proposed to apply the anchoring vignettes is called
chopit (Compound Hierarchical Ordinal Probit) model, sometimes also labelled as
hopit. It can be seen as a generalisation of the ordered probit model, as it basically
consists in a joint estimation of some ordered probit models. However, the ordered
probit is not nested in the chopit specification.

Indeed, as in an ordered probit model, a latent variable is observed through an
ordinal response variable, defined by means of some cut-points. While these thresh-
olds are not allowed to vary across respondents in the ordered probit solution, in
the chopit specification the vignettes’ information is exploited to modelling the DIF
through variations in the thresholds, which are therefore functions of some individ-
ual characteristics. After the identification of response scales for each respondent,
we can easily correct the self-assessment answers.

The chopit model can be divided into two parts with a similar structure: the
self-assessment component and the vignette component. Indeed, for each respondent
and question, three levels of the variable of interest are present:

• the actual level, which represents the real unobserved value and is measured
on a continuous scale;

• the perceived level, which is the unobserved and unbiased perception of the
actual level, measured on a continuous scale, corrected with a noise;

• the reported level, which returns an observed value from the perceived level
by choosing one of the ordered response categories. Everyone systematically
uses different thresholds and, therefore, this is the only incomparable (among
respondents) level, due to the presence of DIF.

The chopit model overcomes the inefficiencies of the non-parametric solution by
recognising that the variable of interest is perceived with a random error, which
explains why some respondents do not assess the vignettes with their natural order.
Figure 3 shows how these values are linked (each solid arrow evidences a deterministic
effect) and summarises the structure of the model.
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Figure 3: Components of the chopit model (King et al., 2004).

In the following description of the statistical model we consider a survey with
only a self-assessment question, but the generalisation is simple. Let µi be the actual
level of respondent i (i = 1, . . . , n) which is perceived by individual i only with a
random error, like in the ordered probit model. We denote the unobserved perceived
level as Y ∗

i and

Y ∗
i ∼ N(µi, 1).

The actual level varies over i and is the result of a linear function:

Y ∗
i = µi = Xiβ + εi, εi ∼ N(0, 1)

where the Xi’s are observed covariates, β is the coefficients’ vector and εi is an
independent and identically distributed random effect, independent of the set of
exogenous variables (εi ⊥ Xi). The vector β does not include a constant for the
model identification and, for the same reason, the unit variance of the error term is
required. The noise εi includes reporting error and/or unobserved heterogeneity.

Respondent i is asked to turn his/her continuous perceived level Y ∗
i into a re-

ported category yi by means of this criterion:

Yi = k if τk−1
i ≤ Y ∗

i < τki

where τki is the threshold which divides the (k − 1)-th and the k-th categories for
respondent i, and −∞ = τ0i < τ1i < . . . < τKi = ∞. Thresholds vary across
observations as functions of some exogenous variable Vi (which may overlap Xi) and
a vector of parameter γ:

τ1i = γ1Vi,

τki = τk−1
i + exp(γkVi), k = 2, . . . ,K − 1,

where the exponential form guarantees that thresholds increase with k. The variation
of cut-points makes the reported level incomparable across respondents, because
people apply different threshold values to turn their perceived levels into a category.
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It is not possible to estimate only the self-assessment component. Therefore,
we add a vignette component to increase the information content. Regarding the
vignettes component, each respondent i is characterized by one vignette equation
for each anchoring vignette. Let θj (j = 1, . . . , J) denote the actual level for the
hypothetical person described in vignette j. According to the vignette equivalence
assumption, it is perceived in the same way by all respondents. Indeed, θj does not
depend on index i. Respondent i perceives this continuous and unobserved value
with a random normal error, as Z∗

ij :

Z∗
ij = θj + uij , uij ∼ N(0, σ2u)

The error term is independent of εi, Xi and Vi (uij ⊥ (εi, Xi, Vi)) and its variance
is assumed to be the same across respondents and vignettes. However, it is possible
to let σ2u vary over vignettes and their estimates can be seen as a indicator of how
well each vignette is understood.

As before, the perceived value Z∗
ij is turned into a categorical answer by means

of the same thresholds τki (k = 1, . . . ,K) described above:

Zij = k, if τk−1
i ≤ Z∗

ij < τki .

The unchanged thresholds in both the self-assessment and the vignette component
respect the response consistency assumption. The vignette equivalence, as men-
tioned before, imposes that θj does not vary across respondents, and so the dif-
ferences in vignette evaluations are only a function of DIF. As a consequence of
both assumptions, the vignettes allow to identify the type of DIF for each person
and, consequently, to estimate individual thresholds. Then, with this information,
adjusting the self-assessment is easy, as estimating β parameters.

The chopit model is estimated by means of maximisation of the log-likelihood.
The self-assessment and the vignette components have their own likelihood functions,
which are joined together to obtain the overall likelihood, since the error terms are
independent of each other. Basically, the contribution of the self-assessment is an
univariate ordered probit with varying thresholds:

Ls(β, γ | Y ) =

n∏
i=1

K∏
k=1

[Φ(τki | Xiβ, 1)− Φ(τk−1
i | Xiβ, 1)]I(yi=k)

The likelihood function for the vignette component is also an ordered probit, but a
J-variate one:

Lv(θ, γ | Z) =
n∏
i=1

J∏
j=1

K∏
k=1

[Φ(τki | θj , σ2u)− Φ(τk−1
i | θj , σ2u)]I(zij=k).

The complete likelihood is:

L(β, θ, γ, σ2u | Y, Z) = Ls(β, γ | Y )Lv(θ, γ | Z)

The parameters β can be interpreted just as in an ordered probit: a positive co-
efficient is associated with a positive relationship with the actual value of interest
Y ∗
i .
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We have seen that the chopit model overcomes the inefficiencies of the non-
parametric method and allows the thresholds to vary across respondents. Moreover,
the answer to all vignettes from each individual is not needed for its estimation.
Alongside with its advantages, there are also different criticisms due to the assump-
tions: the response consistency is required for model identification; thus, the model
specification includes other assumptions, like the linear relation, the form of the
thresholds and the distribution of errors.

Several extensions of the chopit model have been so far introduced in the liter-
ature (see Paccagnella (2013) for a review). Among them, we mention the Kapteyn
et al. (2007)’s proposal: they extend the standard version of the model by introduc-
ing an unobserved individual effect in the threshold equation. In order to control
for individual unobserved heterogeneity, the response scale equation is replaced by:

τ1i = γ1Vi + ηi,

τki = τk−1
i + exp(γkVi), k = 2, . . . ,K − 1,

with ηi ∼ N(0, σ2η) and assumed to be independent of both Xi and of the other
error terms in the model. This solution models the thresholds both with a set
of observed individual features and with an unobserved individual heterogeneity
term ηi. Moreover, this extension entails that different vignettes’ assessments are
correlated with each other. Indeed, it is obvious to think that individuals tend to
use high or low cut-points in all their evaluations. When σ2η is null, the model is
equal to the original chopit solution. van Soest and Voňková (2014) show that such
an extended approach is able to substantially reduce some misspecification problems
of the original chopit specification.

2.3 The Questionnaire

Data analysed in this paper are collected by means of a questionnaire investigating
online banking service in Italy and the corresponding customer satisfaction. It was
carried out by a team of researchers from the Department of Statistical Sciences
at the University of Padua and submitted by Doxa (Institute for Statistical Re-
search and Analysis of Public Opinion) in two periods: May 2015 and September
2015. Only one member of each family was interviewed, using the CAWI (Computer
Assisted Web Interviewing) methodology.

About half of the respondents to the second survey has also participated to the
first one. The whole questionnaire is made up of 23 questions divided in 3 sections,
which collect information regarding different points of view of the online banking
customer experience1.

The first section is a screening, in order to select people owning at least one bank
account which allows also online operations. A key question in this section asks for
the types of services experienced in the individual online operations.

Therefore, the questionnaire focuses on the satisfaction related to some online
banking operations and is divided in two parts with the same structure (the remain-
ing two sections): people who browse the online bank account (like checking the

1The questionnaire is in Italian; in this paper we report translations of the most important
questions.
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account balance and movements) answer the first five questions; then, individuals
who carry out operations (as paying taxes, stamp duties, utilities, etc. or making
a bank transfer) assess their satisfaction in the remaining five questions. According
to the used type of services, respondents may complete one or both sections.

About browsing the main bank account (the focus of this work), people are first
asked to evaluate their expectations and experiences, in a scale from 1 (completely
disagree) to 10 (completely agree). Then, the self-assessment question is proposed:
How satisfied are you with the ease of online browsing your main bank account?.
The available answering categories are: 1. Very Satisfied; 2. Satisfied; 3. Neither
satisfied, nor dissatisfied; 4. Dissatisfied; 5. Very Dissatisfied.

A brief text now introduces the vignette part: ”We will now give you two exam-
ples of persons who experienced the online browsing of a bank account. We would
like to know how you evaluate their satisfaction regarding the ease of online brows-
ing their bank account. Please, imagine that the persons have the same age and
background that you have.” As previously explained, anchoring vignettes describe
hypothetical customers with different satisfaction levels and respondents have to as-
sess how much these individuals are satisfied. In particular, the proposed scenarios
are:

Carlo is an employee and opened an online bank account 3 years ago. Every day he
checks the movements in his account, in order to verify the existence of possible
irregular movements. Carlo goes in the website, finds the bank account section
and then selects Account movements” in the drop-down menu. Then, he clicks
on Last ten movements” and checks the list. Even if it takes some seconds
to load the list, Carlo needs less than a minute to complete the whole control
procedure.

Marina is a housewife who checks the list of her family’s expenses with the credit
card, more or less every 3 days. One day, she wants to check the expenses of the
previous month again, but she does not find the drop-down menu to select the
right month. She needs to contact the call-center in order to solve the problem.
Thanks to the operator, she succeeds in finding the list of movements she was
looking for.

After each description, respondents have to answer using the same response
categories adopted for self-evaluation: How satisfied is Carlo/Marina with the ease
of online browsing his/her main bank account?

Before asking the self-assessment question and the evaluation of the vignettes,
the sample is randomly divided in four groups which differ in the question order:
the first two groups answer first the self-assessment and then the vignette questions,
but with a different order of the Carlo and Marina questions; conversely, the other
two groups give an evaluation of the hypothetical scenarios before evaluating their
personal experience. Therefore, the question order for every group is:

Group 1: self-assessment, Carlo vignette and Marina vignette

Group 2: self-assessment, Marina vignette and Carlo vignette
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Group 3: Carlo vignette, Marina vignette and self-assessment

Group 4: Marina vignette, Carlo vignette and self-assessment

2.4 The dataset

In our datasets, only fully completed questionnaires are included, so that all respon-
dents have at least one bank account which allows online operations.

In May 2015, 1031 household members completed the questionnaire, whereas
1063 individuals participated to the second wave (September 2015). The 52.2% of
these respondents has already answered to the questionnaire in the first wave, but
8 of them did not have an online account at the first time. Thus, 515 interviewees
have seen the whole questionnaire for the first time in September 2015.

In both waves there is a slight majority of male respondents (57.4% and 54.6%,
respectively). The average age is equal to 43 years in the first sample and 44 years
in the second one: for both periods the oldest respondent is 85 years old, while the
youngest one varies from 18 to 19 years old. The distribution of the age classification
is shown in Figure 4. In both cases, respondents mainly belongs to the classes 25-34
and 35-44 years.
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Figure 4: Age distribution of the sample in both waves.

More than half of the respondents has a medium education, while only 10% of
them reports a compulsory (or lower) level of education. Most of the people (about
the 48% in both surveys) are employed, while the proportion of self-employment is
about 16%.

Overall, the explanatory variables that will be specified in the chopit model are:
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• gender: it assumes value 1 if the respondent is a female and 0 if he is a male;

• age: it is a categorical variable with three classes and indicates the age of the
individual: from 18 to 34 years, from 35 to 54 years, 55 years or older;

• area: it corresponds to the geographic area of residence (four categories):
North-West, North-East, Central, South & Insular Italy;

• employment: it assumes value 0 if the respondent is an employee, 1 if he/she
is self-employed and 2 otherwise (i.e. retired, housewives, unemployed and so
on);

• household size: it is a factor variable with five levels (1, 2, 3, 4, 5 or more)
and reports the number of the household members;

• education: it is a categorical variable to determine the educational back-
ground of the respondent and is divided in low (compulsory school), medium
(high school) and high level of education (university degree or above);

• group: it assumes value 1 if the person belongs to group B (i.e. the self-
assessment question is asked after the vignettes) and value 0 for those belonging
to group A (i.e. the self-assessment question is asked before the vignettes);

• problem: it is equal to 1 when the respondent had a problem when browsing
or managing the main bank account and 0 otherwise.

3 Results

The mostly reported online services are shown in Figure 5. The online bank ac-
count is used by almost all respondents in order to check the account balance and
movements. In general, all services listed in the questionnaire are used by a large
amount of respondents, apart from trading online and loan management (probably,
customers prefer to relate in person to an agency contact when they have to han-
dle complex and important transfers). If we compare the waves, the percentage of
loan management decreases after the four months; on the other hand, we notice a
remarkable increase in the use of all the other services.

Referring to the absolute frequency, the first four categories include 1017 units for
the first questionnaire and 1051 units for the second one, respectively. As mentioned
above, only these respondents are filtered and will answer the section related to the
browsing satisfaction.

About 30% of the respondents found some problems when browsing or managing
their online bank account. Most of them contacted the call center (about 11%) or
solved the issues by themselves (about 10%).

Figure 6 shows the distribution of the self-assessments in both waves. In gen-
eral, the respondents are satisfied of the service: both the distributions are right
skewed and the categories ”Very satisfied” and ”Satisfied” include more than 90%
of the sample. Even if the two histograms are very similar, people seem a little
bit less satisfied in the second survey. This may be caused by a real decrease of
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Figure 5: Type of used services in the analysed samples.

the satisfaction, but may also be due to the composition of the sample. As a mat-
ter of fact, interviewees of September 2015 can be divided in two groups of similar
numbers: new and already-interviewed respondents. The latter already know (or
should know) the vignette instrument from the first wave and may answer in a more
reasoned way remembering how the questionnaire is structured. This reaction may
be due to memory effects.

As explained above, the sample of respondents is divided in four groups, with
different question orders. We summarize this division in two classes: group A, which
includes groups 1 and 2, and group B, which gathers groups 3 and 4. People be-
longing to group A read the self-assessment question before the anchoring vignettes,
which entails a more instinctive answer: respondents are likely affected by the mood
of the moment and recent problems take a greater weight than past issues. For ex-
ample, if the respondent had a problem with his/her online account the day before
the survey, he would probably answer negatively. Instead, a problem happened in
the past may be easily forgotten, so that the answer could be positive. On the other
hand, respondents of group B give their opinion first on the vignettes and then on
their own satisfaction. The scenarios described in the vignettes prepare people to
the self-assessment question, and this causes a more rational and thoughtful answer.
Because of this priming effect, respondents may have the opportunity to reflect on
their own experience with the service and compare it with the vignette. Briefly,
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Figure 6: Distribution of the self-reported satisfaction between waves.

Table 1 reports the proportion of each group in the two waves. As we can seen, the
distribution is almost equal and neither A nor B stands out.

Table 1: Group distribution in the analysed samples.

Group First wave Second wave

Group A 49.85% 49.19%

Group B 50.15% 50.81%

We now study if question order produces some effects on the distribution of the
self-reported customer satisfactions. First, Figure 7 compares the satisfaction of
the first and second sample in general. In both histograms, the categories ”Very
dissatisfied”, ”Dissatisfied” and ”Neither satisfied, nor dissatisfied” are less used in
group B than in group A. Indeed, in the first wave 12.2% of group A’s respondents
uses these levels, versus 6.3% of group B. The same happens in the second wave:
12.2% versus 6.6%. Thus, people who answer the vignettes before the self-evaluation
question seem to be more satisfied than those who read the hypothetical scenarios
after the self-assessment. Maybe, respondents find themselves more gratified of their
own condition after reading other probable situations. For example, let us consider
a respondent who has never experienced the issue represented in the vignette: when
self-evaluating after reading the vignette, he/she would probably express a higher
satisfaction about his/her own experience, since he/she realises he/she had never had
the issue represented in the fictitious situation. So, his/her self-assessment would
be higher with respect to people who answer the self-evaluation first. If we consider
only the right plot, the dimensions of the last two categories are a little bit different
between groups A and B: the percentage of ”Very satisfied” is 38.5% in group A and
36.5% in group B, while the ”Satisfied” is the 49.3% in group A and the 57.3% in
group B. Respondents belonging to the first group seem to frequently use extreme
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levels, whereas answering the vignettes before the self-evaluation leads to a more
moderate response. Preliminary results show how anchoring vignettes prime the
level of the customer satisfaction of the analysed online banking services.

The differences between the two groups are only partly present in the second
wave: the ”Satisfied” category is 54.7% in group A and 56.4% in group B, but the
higher level is used a little bit less in group A than in group B (33.1% versus 37.1%).
The satisfaction distribution is more similar between groups in the right plot and
this fact is probably due to the participation of already-interviewed respondents to
the survey.
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Figure 7: Distribution of the self-reported satisfaction between groups in the two
waves.

Comparing the sub-samples of already-interviewed and new respondents in wave
2 (Figure 8), the higher satisfaction of group B clearly appears also in this case:
among new respondents, 11.4% of group A is not satisfied, instead of only 5.7% of
group B; considering the already-interviewed respondents, the percentage of not sat-
isfied (which includes the ”Very dissatisfied”, ”Dissatisfied” and ”Neither satisfied,
nor dissatisfied” categories) changes from 12.9% in group A to 7.4% in group B.
Apart from this, the satisfaction distribution of already-interviewed individuals is
similar between the two groups (the differences in the two prevalent levels are smaller
than 3%). Hence, people who know the survey (and the anchoring vignettes) ap-
pear to be influenced by the question order less than new respondents. Therefore,
priming effects seem no longer present when people have experienced at least once
the anchoring vignettes’ instrument in the previous survey.

Analysing the vignettes answers, Figure 9 shows how much Carlois perceived
satisfied with his online banking account. In both waves, more than 90% of the
interviewees assesses his condition as ”Very satisfied” and ”Satisfied”. Comparing
the two graphs, the highest category decreases from 44.4% to 42.2% in the right
plot; on the other hand, the percentage of ”Satisfied” changes from 46.1% to 48.9%.
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Figure 8: Distribution of the self-reported satisfaction between groups of new and
already-interviewed respondents of the second wave.

Figure 10 shows the evaluation of the Marina’s vignette. Respondents assess
her situations more negatively than Carlo’s scenario, which is reasonable since she
experienced a difficulty when browsing her online account. Indeed, considering only
the first wave, the 30.3% of interviewees chooses the ”Satisfied” and 10.1% the ”Very
satisfied” category. However, the figure shows a clear difference between the distri-
butions in the two waves: in particular, in May 2015 the percentage of ”Satisfied”
respondents (30.3%) exceeds the ”Dissatisfied” ones (28.3%) and the same relation-
ship happens between the extreme levels: people very satisfied (10.1%) are more
than the very dissatisfied ones (8.6%). In September 2015 these relationships trade
places: the frequency of ”Dissatisfied” is 31.8%, more than the 28.6% of ”Satis-
fied” and the ”Very dissatisfied” category’s percentage is 10.8% against the 7.8% of
”Very satisfied”. This opposite trend suggests that the evaluation is quite different
between the two waves, but it could be also due to the composition of the sample
(already-interviewed and new respondents), as mentioned before.

3.1 Study 1

In order to check the extent of general priming effects (hypothesis H1) on the re-
ported customer satisfaction, we estimate the Kapteyn et al. (2007) version of the
chopit model to two different samples of respondents. The first model is applied to
all 1017 individuals from the first wave (May 2015) who have answered the questions
about the browsing satisfaction. The second model is applied to the subsample of
respondents who took part for the first time at the survey in September 2015 (sec-
ond wave): in this case we consider 510 individuals, who had never answered the
questionnaire before, therefore, did not know the anchoring vignette tool at the time
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Figure 9: Carlo’s vignette evaluation in the two waves.
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Figure 10: Marina’s vignette evaluation in the two waves.

of their interview.

3.1.1 First wave sample

Table 2 displays the estimated parameters of a standard ordered probit regression:
the panel on the left lists the estimates of the self-evaluation component, while esti-
mated thresholds values are reported on the right panel. Table 3 shows the results
of the chopit model estimation: the first column lists the estimates referred to the
self-evaluation component, while in the other four columns the estimated coefficients
of the threshold equations are shown. The other panels present the estimated pa-
rameters characterising the anchoring vignette component and all variance estimates
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(in terms of log standard deviation).

Table 2: Ordered probit model estimates for the first wave sample.
Variable Self-assessment

Gender -0.048

Age 35-54 years 0.184**

55 years or older 0.259**

Area North-East -0.320***

Central -0.107

South and Insular -0.137

Employment Self-employed -0.125

Other -0.154*

Household size 2 -0.019

3 0.180

4 0.089

5 or more -0.011

Education Medium -0.024

High -0.123

Group 0.104

Problem -0.692***

Thresholds

τ1 -3.306

τ2 -2.530

τ3 -1.641

τ4 0.125

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1

The comparison of these two model estimations allows to first investigate the
presence of reporting heterogeneity effects. Indeed, the ordered probit model does
not allow a different use of the response categories among people with different char-
acteristics, so all differences are accounted by the coefficients in the main equation.

The appropriateness of the chopit model is immediately noticeable. See the
last four columns: some variables in the thresholds are significantly different from
zero, meaning that reporting styles significantly vary according to some individual
characteristics. Therefore, the role played by the reporting heterogeneity should
not be neglected and the anchoring vignettes, and consequently the chopit model
estimation, are appropriate and needed.

In order to statistically verify that the thresholds vary according to different
characteristics, we calculate some Wald tests of linear hypotheses for testing if the
parameter estimates, except the intercepts, are jointly different from zero, at least for
one threshold equation. The parameters of all the thresholds are jointly significant at
a 1% level (χ2

64 = 132.68, p−value = 0.00), confirming that the reporting categories
change according to some individual features. Considering each threshold equation
separately, the coefficients of the first threshold are not statistically different from
zero (χ2

16 = 19.02, p−value = 0.27), while the estimates of the second (χ2
16 = 27.91,

p− value = 0.03), the third (χ2
16 = 30.50, p− value = 0.02) and the fourth (χ2

16 =
29.22, p− value = 0.02) threshold are significant at a 5% level.

Table 3 also shows the estimates of the vignette equation parameters (on the
left) and the variance components in term of log standard deviation (on the right).
Only the second vignette is significantly (and negatively) different from zero and
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Table 3: Chopit model estimates for the first wave sample.

Variable Self-
Threshold equation coefficients

assessment γ1 γ2 γ3 γ4

Gender -0.535*** -0.164 -0.111 -0.042 -0.052

Age 35-54 years 0.204 0.376* -0.171 -0.097 -0.021

55 years or older 0.280* 0.296 -0.227 0.004 0.008

Area North-East -0.174 -0.102 0.075 0.206 0.004

Central -0.087 -0.146 0.039 0.048 0.051

South and Insular -0.267* -0.121 -0.001 0.156 -0.082

Employment Self-employed -0.524*** -0.185 -0.061 0.082 -0.103

Other -0.454*** 0.198 -0.338** 0.136 -0.029

Household size 2 -0.162 0.100 -0.033 0.041 -0.152*

3 -0.078 -0.146 0.195 -0.241 -0.157*

4 -0.052 -0.126 0.183 -0.174 -0.103

5 or more -0.223 -0.056 0.230 -0.346 -0.129

Education Medium -0.064 0.946** -0.232 -0.411*** -0.043

High 0.234 1.213*** -0.188 -0.421*** 0.028

Group 0.195* 0.088 -0.130 -0.057 0.161***

Problem -0.828*** -0.328 0.079 0.167* 0.056

Constant -6.188*** 0.896*** 0.419 0.929***

Vigenttes Coefficients

θ1(Carlo) -0.364

θ2(Marina) -2.828***

Log standard deviation

Vignettes 0.439

Self-assessment 0.000

Thresholds 0.673

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1

this means that the evaluation given to Marina’s experience takes a lower value
and, so, a lower satisfaction than Carlo’s situation. People are less satisfied with
Marina’s vignette and this result strengthens the descriptive evidence. This outcome
is reasonable, since a problem in the browsing of the bank account occurs in the
second vignette, while Carlo’s vignette just describes a standard situation. The panel
reporting the log standard deviation estimates shows another interesting result: the
unobserved heterogeneity term in the threshold equations has the largest estimated
variance among all variance components, supporting the benefit of such specification
of the chopit model.

According to the ordered probit model estimates, the only variables that sig-
nificantly relate to the online browsing satisfaction are age, area, employment and
problem. In particular, other things being equal, as age increases, people are more
satisfied of the service. The other three variables, instead, have an opposite be-
haviour: ceteris paribus, a resident in the North-East Italy is less satisfied than
an individual from another area; those who belong to the job class ”Other” are
less satisfied than employed and self-employed interviewees; respondents who had a
problem in their experience are less satisfied than who never experienced an issue,
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which is clearly reasonable.

However, results from the chopit model estimation show that the ordered probit
model estimates may lead to misleading conclusions: 35-54 year old respondents are
not more satisfied than the younger ones, they only apply different thresholds; the
same remark applies to the residents of North-East Italy compared to the habitants
of the North-West; not only the category ”Other”, but also self-employed individu-
als evaluate their satisfaction lower than employees, ceteris paribus. Self-employed
respondents might use the online bank account not only for personal matters, but
also to manage their own business. Consequently, they might need some additional
options and demand a better quality from the service. On the other hand, individ-
uals who belong to the class ”Other” might encounter some extra difficulties when
browsing on the bank account, since they might not have enough experience with the
service, and thus they are not satisfied of the performance of the service. According
to the chopit model estimates, the perceived level of the self-reported satisfaction is
significantly related to a wider set of individual features with respect to the ordered
probit model estimation.

Moreover, other interesting effects stand out, which may not visible according
to an ordered probit specification. Indeed, by means of this comparison, we high-
light the inadequacy of the previous approach to deal with the DIF, because some
variables do not directly affect only the satisfaction level, but also the position of
the cut-points. In particular, it is worth noticing that every variable significantly
affects the response style, except gender and area, which only have an impact on
the satisfaction. The coefficient γ1 for people belonging to the class ”35-54 years” is
estimated positively. Hence, they tend to move the first threshold to the right, com-
paring to the other categories, thus making the ”Very dissatisfied” category larger.
As a consequence, they more likely rank themselves in this category, other things
being equal. Probably, 35-54 year old people tend to use more the online banking, at
home and also at work. They consequently might be more demanding and it might
be more difficult to satisfy them. Concerning the variable employment, the second
threshold of the last class shows a negative value, so, those who do not have a paid
employment have less probability to be ”Dissatisfied” with respect to the workers:
students, unemployed, retired and housewives might make less use of the online
bank account and might only perform basic operations. Thus, they might be easy
to please, whereas an employed individual might be more dynamic and demand-
ing, because he/she has to manage his/her salary, investments and other payments.
The response style significantly changes according to the household size only when
the members are two or three, otherwise the thresholds are basically equal, ceteris
paribus. Respondents with higher levels of education tend to significantly move the
first threshold to the right, widening the first category of ”Very dissatisfied” and in-
creasing the probability of that response. At the same time, they relocate τ3 to the
left and reduce the ”Neither satisfied, nor dissatisfied” level. As for the employment,
we expect interviewees with a higher education to be more demanding, so that it
might be more difficult to totally satisfy them.

In both estimated models, the order of the questions (the group variable) plays an
important role in explaining the reported level of satisfaction of the online banking
service. However, given the aims of our work, we are going to discuss question order
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and priming effects aside from the other variables, in a subsequent section.

3.1.2 Second wave sample

We now evaluate the effects of the same variables in the subsample of respondents
who took part for the first time at the survey in September 2015 (second wave). The
sample size is now equal to 510 units.

Since these respondents lack knowledge of the vignette tool, we expect a be-
haviour (in terms of the measurement of their own satisfaction) similar to the one of
the respondents of the first wave. However, the descriptive statistics highlight some
slight differences in the socio-economic composition of the two samples, especially
with respect to gender and age. Indeed, the 57.1% of the sample of the first wave is
composed by males, whereas this percentage reduces to 51.1% considering the new
respondents of the second wave. In addition, the new respondents are older than
the first-wave interviewees: the 32.5% of the first sample and the 26.2% of the new
respondents belong to the ”18-34 years” class; in addition, the percentage of people
with 55 years or older is about 20.5% in the first wave and 26% in the second sample.

Table 4 shows the estimated coefficients of the chopit model for this sample. As in

Table 4: Chopit model estimates for new respondents of the second wave sample.

Variable Self-
Threshold equation coefficients

assessment γ1 γ2 γ3 γ4

Gender -0.264 -0.316 0.104 0.086 -0.081

Age 35-54 years 0.006 0.774** -0.344* -0.186 0.083

55 years or older 0.431* 0.125 0.048 0.079 0.059

Area North-East 0.448* -0.026 0.154 0.069 -0.058

Central -0.184 0.196 -0.086 0.179 -0.279***

South and Insular 0.188 -0.216 0.150 0.335** -0.092

Employment Self-employed 0.013 0.080 -0.272 0.149 0.055

Other -0.497** 0.036 -0.155 -0.002 0.024

Household size 2 -0.335 1.143** -0.565* -0.564** 0.488***

3 -0.397 0.635 -0.248 -0.565*** 0.475***

4 -0.274 -0.065 0.164 -0.408** 0.436***

5 or more -0.342 0.511 -0.246 -0.534** 0.535***

Education Medium 0.057 -0.291 0.049 0.840*** -0.080

High 0.169 -0.203 0.066 0.451 0.159

Group 0.409** 0.036 0.046 -0.062 0.022

Problem -0.760*** -0.652** 0.103 0.498*** -0.033

Constant -5.324*** 0.704* -0.432 0.422**

Vigenttes Coefficients

θ1(Carlo) -0.059

θ2(Marina) -2.602***

Log standard deviation

Vignettes 0.428

Self-assessment 0.000

Thresholds 0.447

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1
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the chopit model analysed for the first wave sample, the thresholds significantly vary
between individuals with different characteristics. It is worth noting there are some
differences as well as some similarities with respect to the estimated model in Table
3. Both models show that age, area of residence, type of employment, question order
and browsing problems directly affect the customer satisfaction, but with some slight
differences. Here, residents of the North-East Italy are significantly more satisfied
than the others; self-employed respondents do not differ from employees; males have
the same satisfaction as females. As for the last four columns, we notice that area of
residence, age, level of education and household size impact on the response style as
in the previous model, but in a slightly different way. Anyway, most of the estimated
coefficients are coherent with the direction of the effects emerged in the first model.

The most important result concerns the variable connected with the order of the
questions: as in the previous model, belonging to a specific group directly influences
the customer satisfaction. More in detail, the interviewees of group B are more
satisfied than the individuals of group A, ceteris paribus. However, contrary to the
estimates on wave 1 sample, for the new respondents of the second wave the group
variable is never significant in any threshold equation: answering the anchoring
vignettes before the self-evaluation increases the satisfaction, but does not affect the
reporting scale. This behaviour is unexpected: wave-2 respondents had never read
the vignettes before the interview, so, we would expect an impact of the question
order on their response style as for the first wave respondents. However, in this case
priming effects may be hidden by both the sample size (it is half with respect the
first wave) and the features of the analysed sample. In other words, this difference
on the group behaviour and the other dissimilarities are probably due to the number
and the socio-demographic composition of the sample taken into consideration. It
would be interesting to extract a sample from the first wave with the same features
as the new respondents’ one and compare the results of the models. If the outputs
are similar, we would confirm that the lack of significance in the thresholds of group
is just due to the composition of the data.

In order to compare this output with a model applied to an equal number of
units, we select a sample from the first wave considering only the already-interviewed
respondents of the second wave (541 units). Both samples (the new respondents
and the already-interviewed respondents in the first wave) do not know the vignette
instrument at the time of their interview, consequently, their condition regarding
the questionnaire is the same. Table 5 shows the so estimated chopit model.

The already-interviewed respondents and the new ones have slightly different
features and it is reasonable that also the outputs of the respective chopit models
might be a little bit different. However, the most important thing to highlight is
the effect of the group variable on the satisfaction. Indeed, considering two different
samples, similar only in numbers, the point estimates of the self-assessment equation
coefficient related to the question order (βgroup) are essentially equal: 0.409 in the
model for the new respondents and 0.418 in this last model. Yet, the associated
levels of significance are the same, equal to 5%. This particular result shows that
the group variable acts in the exact same way in the two samples, but in the new
respondents the effect does not emerge in the thresholds because of some peculiar
characteristics of the individuals. Moreover, it is interesting to notice the similarity
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Table 5: Chopit model estimates for already-interviewed respondents in the first
wave sample.

Variable Self-
Threshold equation coefficients

assessment γ1 γ2 γ3 γ4

Gender -0.393** -0.338 0.011 0.067 -0.042

Age 35-54 years 0.036 0.033 -0.038 -0.131 0.000

55 years or older 0.375 0.337 -0.195 0.044 0.010

Area North-East -0.192 -0.118 0.048 0.216 -0.061

Central -0.196 -0.063 0.043 0.027 0.008

South and Insular -0.493** -0.140 -0.075 0.223 -0.172**

Employment Self-employed -0.356 -0.056 -0.069 0.210 -0.186**

Other -0.552*** 0.378 -0.486** -0.021 0.008

Household size 2 -0.604* 0.242 -0.359 0.055 -0.167

3 -0.269 -0.275 0.033 -0.109 -0.148

4 -0.174 0.116 -0.035 -0.152 -0.143

5 or more 0.010 -1.186 0.631** -0.304 0.007

Education Medium 0.304 0.558 0.004 -0.388** 0.082

High 0.689** 0.602 0.184 -0.371* 0.234**

Group 0.418** 0.044 -0.141 0.025 0.202***

Problem -0.893*** -0.134 -0.033 0.207 -0.001

Constant -5.568*** 0.717* 0.280 0.851***

Vigenttes Coefficients

θ1(Carlo) -0.262

θ2(Marina) -2.712***

Log standard deviation

Vignettes 0.456

Self-assessment 0.000

Thresholds 0.704

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1

between this model and the one proposed in Table 3 regarding the effect of the
group variable in the threshold equation. In particular, the fourth thresholds are
statistically significant at a 1% level in both models and the respective values are
similar.

We now join the first wave and the new respondents of the second wave and create
a sample of 1527 individuals with different characteristics, but the same background
in what concerns the questionnaire knowledge. All individuals have never completed
the survey before and we want to detect if there is any difference in the satisfaction
due to the different month of participation at the survey. Table 6 displays the results
of a chopit model applied to this particular pooled sample. The model is specified
as the previous ones, with only one extension: we add a dummy variable labelled
as wave 2, which sorts the respondents of the first wave from the new respondents
of the second wave and assumes value 1 if the unit took part at the second wave
and 0 otherwise. The output is coherent with the previous models in what concerns
the sign of the estimates; the variables, which directly affect the self-assessment,
are mostly the same: ceteris paribus, women are less satisfied than men, employee



26 Omar Paccagnella

Table 6: Chopit model estimates for all respondents of the first wave and new re-
spondents of the second wave sample.

Variable Self-
Threshold equation coefficients

assessment γ1 γ2 γ3 γ4

Gender -0.408*** -0.269* 0.004 0.006 -0.062

Age 35-54 years 0.126 0.538*** -0.266*** -0.131 0.015

55 years or older 0.355*** 0.286 -0.178 0.069 0.017

Area North-East 0.028 0.286 0.091 0.120 -0.010

Central -0.124 0.068 -0.062 0.056 -0.041

South and Insular -0.119 -0.122 -0.040 0.206** -0.084*

Employment Self-employed -0.363*** -0.175 -0.060 0.098 -0.068

Other -0.487*** 0.248 -0.339*** 0.037 -0.011

Household size 2 -0.206 0.381 -0.198 -0.098 0.026

3 -0.166 0.086 0.022 -0.312** 0.047

4 -0.099 -0.017 0.077 -0.153 0.057

5 or more -0.225 0.082 0.032 -0.348** 0.092

Education Medium 0.010 0.398 -0.159 0.033 -0.048

High 0.249 0.518* -0.070 -0.108 0.073

Group 0.253*** 0.105 -0.082 -0.075 0.110***

Problem -0.795*** -0.413** 0.079 0.278*** 0.037

Wave 2 0.070 0.085 -0.059 0.048 0.009

Constant -5.635*** 0.907*** 0.066 0.751***

Vigenttes Coefficients

θ1(Carlo) -0.194

θ2(Marina) -2.615***

Log standard deviation

Vignettes 0.414

Self-assessment 0.000

Thresholds 0.586

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1

respondents are happier with the service than self-employed respondents and than
those who have not a job, encountering a problem reduces the level of satisfaction,
etc. Moreover, most of the variables have a direct impact on the response styles in
different ways.

The estimated coefficients of the wave 2 variable are never significantly different
from zero, neither in the self-assessment equation, nor in the thresholds. Therefore,
participating at the survey in May or in September is exactly the same thing: it does
not have an impact neither on the response styles, nor on the general satisfaction. So,
the decrease in the satisfaction in the second wave which appears from the descriptive
statistics may be due to either differences in individual characteristics or reporting
heterogeneity. However, people who are in the same condition of not knowing the
vignettes have the same thresholds despite they answer the questionnaire in different
times, as shown in Figure 11 (the small differences in the figure are not statistically
significant).
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Figure 11: Estimated threshold values of the first wave and the new respondents of
the second wave sample.

3.1.3 Discussion on priming effects

According to the estimates of the group variable from Table 3 to Table 6, the first
interesting result is that question order effect is double: the individuals who answer
the anchoring vignettes before the self-assessment (group B) change their response
scale if compared to those who first read the self-evaluation (group A), and, in
addition, their satisfaction increases. Concerning the threshold equation coefficients,
the group variable is statistically significant in the last column: the question order
affects the response style and, in particular, moves the last cut to the right. As
a result, respondents of group B more likely rank themselves as ”Satisfied” than
”Very satisfied”. Figure 12 shows the differences in the threshold values between the
reference individual and a respondent with the same characteristics except the group
covariate. Vignettes prime everybody to a more rational answer and a rarer use of
the extreme categories, because the respondents compare their own situation and
problems with the hypothetical situations which are presented: reading the scenarios
described in the vignettes before the self-evaluation causes a deep reasoning in the
respondent, which leads not only to a movement in the thresholds, but also to a
higher satisfaction. Respondents might find themselves more satisfied than they
thought before, checking over some examples dealing with problems they have never
experienced.

This conclusion is supported also by the analysis on the pooled sample (first
wave and new respondents of the second wave): answering the anchoring vignettes
first and then the self-assessment question affects the respondents’ definition of the
extreme positive reported category (”Very satisfied”), reducing its area. On the
other hand, the ”Satisfied” area of group B is bigger than the one of group A,
ceteris paribus.

Our findings provide evidence of the presence of general priming effect, showing
that the questionnaire structure, in particular the order of the self-assessment and
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Figure 12: Estimated threshold values of the first wave sample between groups.

the vignettes questions, affects the reported level of satisfaction of the online banking
service.

3.2 Study 2

In order to check the extent of long-term priming effects (hypothesis H2) on the
reported customer satisfaction, in Figure 13 we display the self-assessment satisfac-
tion of the service for the new and the already-interviewed sample of respondents of
the second wave. It is worth noting that the histograms are very similar to the ones
in Figure 6, in particular in what concerns the left plot. People who have never an-
swered the questionnaire before and, so, never encountered the anchoring vignettes
seem to have the same behaviour as the first wave respondents. On the other hand,
already-interviewed respondents, who already answered to the first survey, might
be no longer affected by the vignettes; indeed, their satisfaction shows a slightly
different distribution with respect to the new respondents. This difference is more
marked than in Figure 6 and may be caused by the memory effect regarding the
instrument.

In September 2015, 541 units were interviewed for the second time. As high-
lighted by the empirical evidence, it seems that the response style of the already-
interviewed respondents is not in influenced by the order of the questions. They
have already answered to the same questionnaire about four months before and it
is realistic to think that, after this short spell, they have not forgotten the presence
of the vignettes tool. Therefore, we expect that the order of the questions does not
affect their response scales, because of the presence of this memory effect.

Table 7 reports the estimated coefficients of the chopit model for the already-
interviewed respondents of the second wave. Most of the explanatory variables
significantly affect the response scale, but do not directly influence the satisfaction,
like household size and education. Gender, age and browsing problems affect the
self-evaluation: other things being equal, women are less satisfied than men at a 1%
significance level; respondents older than 55 years evaluate themselves higher and
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Figure 13: Distribution of the self-reported satisfaction between new and already-
interviewed respondents of the second wave.

those who encountered a problem evaluate their satisfaction lower.

Focusing on the group variable, this coefficient is significant at 10% level, con-
sistently with the previous estimated models: people who answer first the vignettes
and then the self-assessment tend to be more satisfied, ceteris paribus. Concerning
the thresholds, according to Figure 8 we expect that the coefficients should not be
statistically significant and, so, that question order no longer affects the individual
response scale. However, γ2 and γ3 estimates are statistically significant at 5% and
10% level, respectively. We thoroughly investigate this relationship and find that
one particular variable causes the significance of group, that is education. Including
an interaction between the question order and the level of education, labelled as
group*education in the model, we obtain the result in Table 8.

Adding the interaction does not change the main results concerning the socio-
demographic variables, but it affects the education and the group variable estimates.
Overall, the higher satisfaction of the respondents of group B compared to group
A no longer emerge. Thus, the second threshold of group is no longer significant.
Instead, the third threshold is significantly affected not only by the question order,
but also by the iteration between group and medium level of education. Concerning
the iteration between group and the high level of education, it is not significant
in the third threshold. However, the p-value is approximately 0.1 and, so, the null
hypothesis is rejected for a while. This fact is probably due to the sample size (which
is equal to 541 observations).

3.2.1 Discussion on priming effects

Figure 14 shows how the response scales change with respect to the question order
and the level of education.

People with a high and medium level of education are not affected by the question
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Table 7: Chopit model estimates for already-interviewed respondents of the second
wave sample.

Variable Self-
Threshold equation coefficients

assessment γ1 γ2 γ3 γ4

Gender -0.553*** -0.645*** 0.083 0.020 0.006

Age 35-54 years -0.137 -0.006 0.0223 -0.236 -0.134*

55 years or older 0.686*** -0.188 0.088 -0.133 0.112

Area North-East -0.350 0.030 -0.049 0.258 -0.045

Central -0.102 0.594* -0.076 -0.012 -0.012

South and Insular -0.414** 0.310 -0.458*** 0.220 -0.004

Employment Self-employed 0.304 0.388 -0.002 -0.317 0.046

Other -0.171 -0.238 0.079 -0.079 0.089

Household size 2 -0.025 0.228 0.028 -0.077 -0.55

3 -0.187 0.271 -0.252 0.094 -0.092

4 -0.105 0.407 -0.012 -0.244 -0.201*

5 or more 0.145 -0.402 0.273 -0.533 0.202

Education Medium 0.369 -0.767** 0.682** 0.152 0.22

High 0.412 -0.628* 0.814*** -0.140 0.125

Group 0.308* -0.338 0.265** -0.239* 0.090

Problem -0.436** 0.138 0.050 -0.107 0.041

Constant -3.791*** -0.159 0.133 0.838***

Vigenttes Coefficients

θ1(Carlo) 0.200

θ2(Marina) -2.457***

Log standard deviation

Vignettes 0.369

Self-assessment 0.000

Thresholds 0.620

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1

order, indeed, the slight difference in their thresholds is not statistically significant.
On the other hand, the interviewees with a low educational background show a
different position of the cut-points, in particular concerning the category ”Neither
satisfied, nor dissatisfied”. Individuals with a high school or higher degree might
better remember the questionnaire answered four months before (the effect of the
anchoring vignettes does not vanish after this period). As they remember the struc-
ture of the previous survey, they tend to carefully reflect on their situation before
answering the self-assessment question of the second wave, whatever the sequence of
the questions is; for this reason, their response scales are no longer affected by the
question order. This effect may be called as memory effect: during the participa-
tion at the survey for the second time, people remember the experience of the first
questionnaire and answer accordingly. It would be interesting to learn how long this
effect lasts and after how many months the already-interviewed respondents can be
joined again with the new ones in order to apply the same response scale.

According to our results, less educated respondents tend to forget the presence of
the anchoring vignettes and the memory effect is not strong, but still present. Indeed,
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Table 8: Chopit model estimates for already-interviewed respondents of the second
wave sample with interaction between group and education.

Variable Self-
Threshold equation coefficients

assessment γ1 γ2 γ3 γ4

Gender -0.540** -0.681*** 0.095 0.038 0.005

Age 35-54 years -0.134 -0.014 0.040 -0.254 -0.128*

55 years or older 0.681*** -0.194 0.104 -0.148 0.108

Area North-East -0.348 -0.029 -0.022 0.288 -0.070

Central -0.092 0.549* -0.199 -0.018 -0.015

South and Insular -0.415** 0.304 -0.464*** 0.263 -0.006

Employment Self-employed 0.313 0.324 0.016 -0.266 0.045

Other -0.180 -0.221 0.079 -0.128 0.103

Household size 2 -0.036 -0.160 0.054 -0.036 -0.072

3 -0.190 0.253 -0.241 0.111 -0.105

4 -0.108 0.354 0.020 -0.235 -0.219*

5 or more 0.153 -0.546 0.344 -0.452 0.165

Education Medium 0.237 -0.157 0.448 -0.324 0.093

High 0.274 -0.168 0.607 -0.461 0.033

Group 0.085 0.554 -0.062 -1.228** 0.101

Group*Education Medium 0.243 -1.154 0.384 1.218** -0.137

High 0.247 -0.702 0.256 0.900 0.172

Problem -0.447*** 0.126 0.055 -0.100 0.044

Constant -4.318*** 0.010 0.454 0.842***

Vigenttes Coefficients

θ1(Carlo) 0.077

θ2(Marina) -2.572***

Log standard deviation

Vignettes 0.368

Self-assessment 0.000

Thresholds 0.601

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1

if we consider only people of the second wave with a low level of education and
apply a chopit model adding a dummy variable which sorts the already-interviewed
respondents from the new ones, this variable is still significant. Thus, although
the already-interviewed respondents with a low educational background are still
influenced by the question order, their thresholds differ from the new respondents’
ones and a memory effect is present, though limited.

Our findings provide evidence of a partial presence of a long-term priming ef-
fect : the questionnaire structure (in particular, the order of the self-assessment and
the vignettes questions) no longer affects the reported level of satisfaction of the
online banking service for the middle and high educated people who have already
experienced the vignette instrument in the past. This conclusion is not true for
the low educated individuals who have already provided answers to some anchoring
vignettes in a previous survey.
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Figure 14: Estimated threshold values of the already-interviewed respondents of the
second wave sample between education and group.

4 Conclusions

Our study suggests that the questionnaire structure is a crucial aspect of the re-
search, since it affects the way people evaluate their satisfaction after the use of
some online banking services.

Exploiting the instrument of the anchoring vignettes, we first provide evidence of
the presence of several inter-personal differences in interpreting or using the response
categories analysing the self-reported level of satisfaction.

Then, we apply the parametric solution of the anchoring vignette approach to
show the presence of some priming effects: people who answered the self-assessment
question after the vignettes (without a previous knowledge of this tool) apply differ-
ent thresholds compared to the respondents who evaluate themselves first. Reading
first the vignettes entails a more rational answer and a rare use of extreme categories,
since the respondents evaluate more deeply their condition and compare it with the
fictitious character’s situation provided by the vignettes. Moreover, people may be
more gratified of their own situation after reading the vignettes, maybe because they
check over some examples dealing with problems they never had. The satisfaction
of respondents who answer the self-assessment question after the vignettes is usually
higher than the other people.

Priming effects are no longer present when middle and high educated respondents
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are re-interviewed with the same questionnaire after a few months, because they
remember the anchoring vignette questions asked in the previous wave; for low
educated people some weak priming effects are still present, even if the vignettes are
not addressed for the first time.

Our findings may also prompt a different application of the anchoring vignettes.
While the original idea of this approach is to follow the same respondents over time
and ask them the vignettes only during the first survey, we suggest an alternative use,
especially evaluating surveys close in time: considering two different samples with
the same characteristics which answer the questionnaire in two different periods, it
may be possible to ask the vignettes only to the first sample and, then, apply the
resulting thresholds also to the other one. Obviously, this idea should be tested,
but the presence of a memory effect supports this alternative use. In this way, the
benefits of the anchoring vignettes tool would increase: it would be enough to ask the
vignettes only to one sample, then it would be possible to apply the same thresholds
to every group of people who have never seen the questionnaire before, considering
a certain time spell. In this way, the costs of the survey would be reduced and the
interview would be shortened. This would not be plausible when the respondents
already know the vignette tool.
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