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Self-ratings might not be directly comparable in socio-economic groups because of the pres-
ence of Differential Item Functioning (DIF) across individuals. Survey respondents might
interpret, understand or use the response categories for the same question in different ways,
due to different perceptions, attitudes, and so on. The instrument of the anchoring vignettes
(based on additional questions to be collected in the survey) was introduced in the literature to
compute response category DIF-corrected individual assessments. However, self-evaluations
can be asked before or after the vignette questions. To take this type of reported heterogeneity
into account, in this paper we apply the anchoring vignette approach to investigate the extent
of priming effects (due to the order of the questions) and the role of the panel conditioning in
measuring the customer satisfaction for some online banking services in Italy. The introduction
of the anchoring vignettes induces some priming effects, that occur both in the perceived level
of satisfaction and in the response tendencies. However, these question order effects move in
two opposite directions that, in some cases, might lead to some forms of compensation. Dif-
ferences are pointed out comparing respondents who already experienced the administration of
the anchoring vignettes from those who answered the vignette questions for the first time.
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conditioning; priming; question order

1 Introduction

The question-order effect is a well-documented phe-
nomenon in the literature: the order in which questions
are presented to the respondents may affect their answers
because earlier items can change the respondent interpre-
tation of later questions (Tourangeau et al., 2000). Prim-
ing effects may be particularly striking when analysing
self-assessment questions (McClendon & O’Brien, 1988).
When self-reported evaluations are compared across differ-
ent groups of respondents, individuals might interpret, un-
derstand or use the response categories for the same question
in different ways, due to different perceptions, attitudes, or
propensity to use them, particularly the extreme categories.
This implies that self-assessments cannot be directly compa-
rable across these groups. When the same evaluations are
asked over time, individuals might recalibrate the measure-
ment scale over time, providing variations in the observed
level of the investigated variable, even if the construct of in-
terest is conceptualised in the same way at all time occasions
(Golembiewski et al., 1976).

King et al., 2004 introduced in the literature an appeal-
ing tool to realise measures free from the interpersonal in-
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comparability resulting from the different uses of response
scales, by means of the so-called anchoring vignettes. These
are additional questions in a survey questionnaire where the
experiences of some hypothetical individuals are depicted:
adopting the same wording on the final question and the same
set of answer categories, respondents are asked to evaluate
both themselves and each scenario. When introduced in the
literature, the anchoring vignettes were addressed just after
the self-reported question, but Hopkins and King, 2010 sup-
ported an intentional use of priming of these questions, posi-
tioning them prior to the self-evaluation.

Few applications have so far studied the presence and the
strength of priming effects working with anchoring vignettes,
even less have investigated the extent of such effects longitu-
dinally. The hypothesis is that the knowledge of the anchor-
ing vignette tool, through participation in previous surveys,
may weaken or even counteract any question order effects,
because respondents may acquire a better understanding of
the meaning of these questions due to the repetition of inter-
views. This hypothesis refers to the occurrence of a panel
conditioning effect, the phenomenon under which individual
reporting or knowledge changes by repeated participation in
the panel survey (Warren & Halpern-Manners, 2012).

In this paper we exploit information collected by a survey
that investigated the satisfaction for some online banking ser-
vices in Italy, carried out in two waves, May and September
2015. The first sample of respondents is composed of people
who took part in both waves, and we will term it as “longi-
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tudinal component”; the second is made of the respondents
who only took part in one wave, and we will term it “re-
fresher component”. Therefore, the purpose of this study is
twofold.

First, measuring the extent of priming effects due to
the order of the anchoring vignette questions in the above-
mentioned dataset, taking the reporting heterogeneity prob-
lem into account, by comparing the two components of sur-
vey respondents. To do so, we use data from the second wave
only, which contain both types of respondents, and try to un-
derstand whether reading the anchoring vignettes before or
after the self-evaluation may imply different effects and re-
sponse attitudes in both components. Our hypothesis is that
a more instinctive answer (likely affected by the mood of
the moment and the experience of recent problems) should
be given when the self-assessment is firstly provided, while
the opinion on the anchoring vignettes collected before self-
rating may cause a more thoughtful answer (for instance,
people may have the opportunity to compare their personal
experience with the events represented by the anchoring vi-
gnette).

Second, Paccagnella, 2021 evaluated panel conditioning
on the same dataset of our analysis, using only the longitu-
dinal component. In our paper, we aim at investigating this
issue from a different perspective, that is the role of panel
conditioning taking priming effects into account, therefore
comparing the behaviour of the refresher and the longitudinal
components of the sample in a cross-sectional framework.
As before, only data from the second wave of the survey will
be used.

2 Background

Researchers are usually interested in investigating self-
reported evaluations and comparing them between different
groups of respondents. However, individuals might interpret,
understand or use response categories for the same question
in a different way, due to different perceptions, attitudes, op-
timism, or propensity to use them, particularly the extreme
categories. The presence of such heterogeneity across in-
dividuals is known as Differential Item Functioning (DIF;
Holland & Wainer, 1993) and threatens the comparability of
their answers. When DIF occurs, people who are equal with
respect to the (latent) trait of measurement do not have the
similar probability of providing the same (observed) evalua-
tion.

However, the response style, that is the individual ten-
dency to respond to a survey question in certain ways re-
gardless of the measured content, is only one reason of
the DIF occurrence (Wetzel et al., 2013). In these cases,
self-evaluations are not directly comparable, and relying on
them when assessing subjective matters may be misleading.
Briefly, the output of self-assessments can be seen as the sum
of a real, but unobserved, evaluation and the DIF resulting

from the different use of response categories: this type of
DIF has to be removed in order to properly analyse individual
ratings. This fact may occur when comparing people from
different countries, but also when respondents are from the
same country and have similar socio-economic conditions.

King et al., 2004 developed an alternative approach to
deal with the DIF problem due to the response tendencies,
then generalised by King and Wand, 2007: the experiences
of some fictitious individuals are described in the question-
naire, the so-called anchoring vignettes, and respondents are
asked to evaluate such situations by means of the same pro-
posed categories for the self-assessment. In so doing, re-
searchers have a reference —an anchor— to properly adjust
self-evaluations. This method considers the individual het-
erogeneity by identifying the difference in the use of the re-
sponse scale between respondents. Indeed, response cate-
gory DIF appears in the proposed solution as threshold vari-
ation. Applications of this approach may be found in a grow-
ing number of papers and in different cross-sectional stud-
ies, from health status (Bago d’Uva et al., 2008) to job sat-
isfaction (Kristensen & Johansson, 2008), from life satisfac-
tion (Angelini et al., 2014) to marketing (Paccagnella, 2011).
On the contrary, the literature on longitudinal anchoring vi-
gnettes is still limited (Angelini et al., 2011; Paccagnella,
2021).

2.1 Anchoring vignettes

Vignettes have a long history in investigating social phe-
nomena and may be defined as systematically elaborated de-
scriptions 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 fac-
tors in the decision-making or judgement-making process of
respondents” (Alexander & Becker, 1978). In the anchoring
vignettes introduced by King et al., 2004, the same scenario
(without any differences) is proposed to all respondents, but
different questions are addressed and respondents are then
asked to evaluate these scenarios, as well as the own sta-
tus in the same domain investigated by the anchoring vi-
gnettes. Even though there are some similarities, it is im-
portant to underline that anchoring vignettes and vignettes in
factorial surveys are different issues. Individual variations in
responses may be caused by the use of different cut-points
between response categories. Vignettes provide an anchor
scale, that adjusts individual self-evaluations: after correc-
tion, self-assessments may be compared across countries or
socio-economic groups, because all subjective evaluations
are reported to a common response category DIF-corrected
scale. It is worth noting that the aim of the researcher is not
designing DIF-free vignettes, rather writing vignette ques-
tions that are characterised by the same type of DIF as the
self-ratings.

Two fundamental assumptions are needed for the valid-
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ity of the anchoring vignette approach: response consistency
and vignette equivalence. According to response consis-
tency, for each individual response tendencies are assumed
to be the same in self-assessments as well as in anchoring
vignette evaluation. This implies that the same response cat-
egory DIF is applied in answering to both the self-evaluation
question and the anchoring vignette, allowing to correct the
self-evaluation for interpersonal differences by using the vi-
gnettes as anchors. If the thresholds applied by each respon-
dent changed between questions, it would be no longer possi-
ble to use the evaluation given to the anchoring vignettes as a
standard. The vignette equivalence assumption states that all
respondents perceive in the same way the underlying actual
level of the variable described in any anchoring vignette. In
other words, all interviewees agree on the real (unobserved)
level for each anchoring vignette and place it at the same lo-
cation on the latent scale. Therefore, the perception of each
anchoring vignette does not depend on the individual char-
acteristics: respondents apply their own DIF in choosing re-
sponse categories, even if all understand the additional ques-
tion in the same way. The vignette equivalence is required to
obtain the measurement to be used as the anchor: it is possi-
ble to measure the thresholds of each respondent because the
differences in the vignette evaluation are only caused by the
response category DIF. This assumption would be violated
if different respondents understood the anchoring vignette in
different ways.

Figure 1 shows how anchoring vignettes can work. For in-
stance, the self-reported health is the domain under investiga-
tion and the self-assessment question may ask: “In general,
how would you rate your overall health?”.

Some examples of anchoring vignette might be:

• “Tom has diabetes, and controls it by managing his
diet. In general, how would you rate Tom’s overall
health?”

• “Karen has been diagnosed with high blood pressure.
Her blood pressure goes up quickly if she feels un-
der stress. Karen does not exercise much and is over-
weight. In general, how would you rate Karen’s overall
health?”

For all questions, the available answering categories are “(1)
Very good”, “(2) Good”, “(3) Fair”, “(4) Bad”, and “(5) Very
bad”.

Two different individuals (to address these questions) have
two different response scales: individual 1 turns her unob-
served level (Y∗) of the domain of interest into the category
“Fair”, while individual 2 turns her latent level in the cat-
egory “Good”. According to the self-ratings, respondent 2
evaluates herself healthier than respondent 1, while the ac-
tual values lead to the opposite conclusion. At the same
time, the perceived level of each anchoring vignette (Z∗1 and

Z∗2) is the same among the people, but the reported level
can vary because of the response category DIF. Therefore,
the (observed) answers to the anchoring vignettes (Z1 and
Z2) provide the necessary information to measure individual
DIF and then compute individual adjusted assessments, by
the estimation of the cut-points for each respondent. Indeed,
self-rating of individual 1 is in between of Z∗1 and Z∗2 values,
whereas individual 2 evaluates herself unhealthier than Z∗2 . In
other words, the aim of this approach is not defining a com-
mon threshold to be used to rescale all self-evaluations, but
rescaling each self-assessment according to the own response
cut-points.

The validity of the anchoring vignette assumptions has
been criticised in the literature. Paccagnella, 2013 provides
a review on these topics, while Grol-Prokopczyk, 2014 dis-
cusses some concrete recommendations to design anchor-
ing vignettes that maximise vignette validity. However, an-
choring vignette assumptions can be so far tested only using
some additional assumptions or restrictions, particularly on
the specification of the models used to analyse vignette data
(van Soest et al., 2011; Greene et al., 2021).

2.2 Question-order effects

In surveys, the order in which questions are presented to
the respondents may affect the answers in a more or less
systematic way, because earlier items can change respon-
dent interpretation of next questions (Moore, 2002; Schu-
man & Presser, 1996; Sudman et al., 1996; Tourangeau
et al., 2000). Priming effects may be particularly striking
analysing self-assessment questions (Garbarski et al., 2015;
Golik, 2018; Lee & Schwarz, 2014; McClendon & O’Brien,
1988; Schwarz, 1999; Strack et al., 1988; Tourangeau et al.,
1991). Preceding questions may also affect how respondents
apply the response scales provided to them (Podsakoff et al.,
2003; Sudman et al., 1996) and this is also strictly connected
with the extreme response style (ERS) behaviour, that is the
tendency of mainly selecting outer response categories re-
gardless of the own opinion (Morren et al., 2011). In mar-
keting, the analysis of the effects in positioning self-reported
questions on a questionnaire has distant origins (Bradburn
& Mason, 1964) and since then, it has been the topic of a
growing amount of contributions measuring good or service
quality (Auh et al., 2003; Bickart, 1992; DeMoranville &
Bienstock, 2003; Schreier et al., 2018).

However, it is not usually easy to provide definitive rec-
ommendations on the most appropriate placing of the items,
because many contextual factors have to be accounted for, as
well as the main purposes of the analysis. The cognitive pro-
cesses, involved when an individual formulates the answer to
a question, are complex and not yet fully understood (Sud-
man et al., 1996), even if a general agreement on the series of
processes that respondents go through answering questions
can be found in the literature (Bradburn, 2004; Tourangeau et
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Individual	1:	
                   𝒀∗      
        
     Very	good	 Good	 Fair	 Bad	 Very	bad	

 
                  𝒁𝟏∗      𝒁𝟐∗   
        
     Very	good	 Good	 Fair	 Bad	 Very	bad	

 
	
	
Individual	2:	

                                                                                             𝒀∗        
        
     Very	good	 Good	 Fair	 Bad	 Very	bad	

 
                          𝒁𝟏∗                                                             𝒁𝟐∗         
        
     Very	good	 Good	 Fair	 Bad	 Very	bad	

 
	

Note:	𝑌∗	means	the	latent	self-evaluation;	𝑍F∗	means	the	latent	value	of	anchoring	vignette	i	

 

Figure 1

Example of reported heterogeneity between two individuals, comparing self-ratings
and the evaluation of two anchoring vignettes. Y∗ refers to the latent self-evaluation
and Z∗i refers to the latent value of anchoring vignette i.

al., 2000): i) comprehending the meaning of the question; ii)
retrieving relevant information; iii) formulating an answer;
iv) formatting and editing the answer.

When introduced in the literature, the anchoring vignettes
were thought of as addressed just after the self-reported ques-
tion. However, Hopkins and King, 2010 supported an inten-
tional use of priming of the anchoring vignettes (i.e. the set
of these questions immediately prior to answering the self-
evaluation), because this may help to “clarify the meaning
of the self-assessment question and familiarize the respon-
dents with the response scale, further improving measure-
ment”. Indeed, “when multiple judgments are made by a
respondent using the same scale, respondents use their initial
ratings to anchor the scale and thereby influence the scaling
of their subsequent judgments” (Podsakoff et al., 2003). In
other words, it is more likely that a respondent understands
the idea in the same way as intended by the researcher when
anchoring vignettes are heard just before answering the self-
assessment question (Janiszewski & Wyer Jr, 2014).

In a survey experiment based on a small sample of Ger-
man students, Hoffmann, 2013 did not confirm the bene-
ficial effects of reversing the vignette 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 ques-
tions’ order may lead to different effects, for instance accord-
ing to the context to which the anchoring vignette method-
ology is adopted or to question wording (Grol-Prokopczyk,
2018). Reasonably, priming effects may be stronger when
people have low familiarity with the research topic under

investigation by the questionnaire (Stefkovics & Kmetty,
2022). Hence, Buckley, 2008 claimed a complete randomisa-
tion of the order of all questions, that is anchoring vignettes
and self-assessment questions together. Auspurg and Jäckle,
2017 showed 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).

Priming effects in longitudinal anchoring vignettes was
investigated by Paccagnella, 2021, showing that the ques-
tion order produces some priming effects only at the first
wave1, but not over time, when the time span between data
collections was short (i.e. less than six months). In this con-
text, panel conditioning can play a key role when individuals
evaluate themselves, because the scenarios described in some
questions might be remembered, regardless of their position
inside the questionnaire.

2.3 Panel conditioning

Panel conditioning is a phenomenon that may affect the
quality of survey data collected longitudinally. It refers to
the fact that a respondent, who has already taken part in a
survey previously, may provide a different answer to a ques-

1The order of the questions affects both the unobserved level
of the analysed customer satisfaction (who read the anchoring vi-
gnettes before self-rating are more satisfied than people who read
later the scenarios, ceteris paribus) and the individual response
scales.
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tion than the response would have given if she were taking
part in the survey for the first time (Struminskaya & Bosn-
jak, 2021). The term conditioning is adopted because the
current answers may be conditioned by previous participa-
tions in the survey. Indeed, this may help respondents in re-
trieving the knowledge and the information they need to pro-
vide their judgements in the current survey (Das et al., 2011;
Kroh et al., 2016; Sun et al., 2019). Individual reporting or
knowledge may be changed by the repeated participation in
the panel survey (Bach & Eckman, 2019; Warren & Halpern-
Manners, 2012). A comprehensive theoretical framework of
this phenomenon was introduced by Bergmann and Barth,
2018.

According to their features, longitudinal anchoring vi-
gnettes refer to the form of panel conditioning called
“changes-in-reporting” in the classification provided by
Bach, 2021, because respondents can acquire a better un-
derstanding of the meaning of these questions repeating the
interviews.

3 Data and Methods

3.1 Questionnaire

The data analysed in this paper were collected by means
of a questionnaire investigating online banking services in
Italy and the corresponding customer satisfaction. The ques-
tionnaire was carried out by a research team from the Depart-
ment of Statistical Sciences at the University of Padua. The
same questionnaire was administrated in May and September
2015.

The whole questionnaire is made up of 23 questions di-
vided in three sections, that collect information on different
features of the online banking customer experience2. The
first section is screening, with the goal of collecting some
information on the bank account allowing online operations,
held by the respondent. A key question in this section asks
for the types of services experienced in individual online op-
erations. Then, the questionnaire focuses on the satisfaction
related to some online banking operations and is divided in
two sections, having both the same structure: people who
navigate in the online bank account, for checking the ac-
count balance or movements, answer the first five questions;
individuals who carry out operations, such as paying taxes,
stamp duties, utilities, 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.

The focus of this paper is on browsing the main bank ac-
count only. The self-assessment question asks: How satisfied
are you with the easiness of the website navigation of your
main bank account? The available answering categories are:
1.Very Satisfied; 2.Satisfied; 3.Neither satisfied, nor dissatis-
fied; 4.Dissatisfied; 5.Very Dissatisfied.

Two anchoring vignettes are then proposed and both have
to be evaluated by the respondents:

1. “Carl is an employee and has had an online bank ac-
count for three years. Every day he looks at the move-
ments in his account, in order to check the presence of
possible irregular movements. Carl goes in the web-
site, 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.
The list is loaded in a few seconds and Carl usually
needs less than one minute to complete his control pro-
cedure.”

2. “Marine is a housewife who checks the list of her
family expenses with the credit card every three days,
more or less. 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 centre in order to solve the problem.
With the help of the operator, she is able to find the list
of movements she is looking for.”

After each description, respondents have to rate using the
same response categories adopted for self-evaluation: “How
satisfied is [Carl/Marine] with the easiness of the website
navigation of [his/her] main bank account?”

Before asking any self-assessment question or anchoring
vignettes evaluation, the sample is randomly divided in two
groups that differ just in the question order. Respondents
in Group A read the self-assessment question before the an-
choring vignettes. This entails a more instinctive answer
because respondents are likely to be affected by the mood
of the moment and recent problems might be more relevant
than past issues (Bower, 1981). People belonging to Group B
provide their opinion on the anchoring vignettes before eval-
uating their personal experiences. The scenarios described
in the anchoring vignettes make respondents ready for the
self-assessment question and this may cause a more thought-
ful 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 events represented by the
anchoring vignette (Podsakoff et al., 2003), as well as acti-
vate thoughts on the phenomenon of interest able to improve
the interpretation of the question (Bradburn, 2004).

3.2 Sample

Data collection was carried out by a CAWI survey in
two periods: May 2015 and September 2015. The project
planned the collection of 1000 interviews at each wave, half

2The questionnaire is Italian. In this section we just report the
translations of the most important questions for the analysis in this
paper
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of them as re-interviews in the second wave3. Only one
member per household had to be interviewed. All datasets
are available in a public data repository (Bassi et al., 2020).

Since no register or list of the population of interest exists
in Italy, our sample was selected with a non-random proce-
dure from a web panel that reproduces the profile of the Ital-
ian population holding a bank account (about 40,000 individ-
uals), made available by the research institute that collected
the data. Households were first screened in order to select
people owning at least one bank account which allowed also
online operations; then, they were interviewed until reaching
the target number of interviews at each wave. In the final
datasets, 1017 household members completed the question-
naire in May 2015, whereas 1051 individuals took part in the
second wave: 538 already had answered the questionnaire in
the first wave (longitudinal component), while the remaining
513 interviewees completed the whole questionnaire for the
first time just in September 2015 (refresher component).

Our work analyses data only from the second wave of the
survey.

3.3 Variables

The variable of interest is the individual satisfaction of the
website navigation easiness of the own bank account, defined
as an ordinal variable from 1 (the highest satisfaction) to 5
(the lowest satisfaction).

The set of individual covariates comprises demographic
information (gender, age, living alone), socio-economic sta-
tus (education, occupational status), area of residence and
the experience of any problems browsing or managing the
account. The survey did not collect detailed information on
the respondents, such as incomes, wealth, cognitive abilities,
social connectedness and so on.

To study in depth priming effects and panel conditioning,
we also created four new dummy variables combining Group
belonging (self-rating before or after the anchoring vignettes)
and sample component (longitudinal or refresher) of wave 2.
In the second wave, the self-evaluation question, the anchor-
ing vignettes and the Group assignment of each respondent
of the longitudinal component were exactly the same as wave
1 of the survey. For the wave 2 refresher sample, Groups A
and B were randomly created as in the first wave.

3.4 Statistical solution

The parametric solution proposed by King et al., 2004 to
exploit the anchoring vignettes data is called “chopit” (Com-
pound Hierarchical Ordinal Probit) model, also labelled as
“hopit”. It can be seen as a generalisation of the ordered
probit model, as it basically consists of a joint estimation of
some ordered probit models. As in ordered probit models, a
latent variable is observed through an ordinal response vari-
able, defined through some cut-points. While these thresh-
olds are not allowed to vary across respondents in the stan-

dard ordered probit solution, in the chopit specification the
anchoring vignette information is used to model the response
category DIF through variations in the thresholds, which are
functions of some individual characteristics. After the iden-
tification of response scales for each respondent, the self-
assessment answers may be easily corrected.

The model adopted in this paper is the extension of the
chopit model provided by Kapteyn et al., 2007. As every
chopit specification, the model can be divided into two parts
with a similar structure: the self-assessment component and
the vignette component. Let Xi’s be observed covariates, β
the coefficients’ vector and εi an independent and identically
distributed random effect, independent of the set of exoge-
nous variables. For model identification, the vector β does
not include the constant and the unit variance of the ε error
term is required. The noise εi includes reporting error and/or
unobserved heterogeneity:

Y∗i = Xiβ + εi εi ∼ N(0, 1) (1)

Respondent i is asked to turn her continuous perceived
level Y∗i into a reported category k (k = 1, . . . ,K) by means
of this criterion:

Yi = k if τk−1
i < Y∗i < τ

k
i (2)

where −∞ = τ0
i < τ

1
i < . . . < τ

K
i = ∞. Thresholds

vary across units as functions of some exogenous variable
Vi (which may overlap Xi) and a vector of parameter γ:

τ1
i = γ

1Vi + ηi

τk
i = τ

k−1
i + exp(γkVi) k = 2, . . . ,K − 1 (3)

where ηi ∼ N(0, σ2
η), assumed to be independent of both Vi

and all other error terms in the model; the exponential form
guarantees that thresholds increase with k. The variation of
cut-points makes the reported level incomparable across re-
spondents, because people apply different threshold values
to turn their perceived levels into a category. Moreover, this
solution models the thresholds with both a set of observed in-
dividual features and an unobserved individual heterogeneity
term ηi, entailing that different anchoring vignettes’ assess-
ments might be correlated with each other. When σ2

η is null,
the model is equal to the original chopit solution; van Soest
and Voňková, 2014 showed that such extended approach is
able to substantially reduce some misspecification problems
of the original chopit specification.

Since model (1)–(3) is not identified, a vignette compo-
nent is added to increase the information content. Each re-
spondent i is characterised by one equation for each anchor-
ing vignette answer. Let θ j( j = 1, . . . , J) denote the ac-
tual level for the hypothetical person described in vignette

3Sample size at each wave was established according to project
funding
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j. According to the vignette equivalence assumption, it is
perceived in the same way by all respondents, therefore:

Z∗i j = θ j + ui j ui j ∼ N(0, σ2
u) (4)

where the error term ui j is independent of εi and all individual
covariates (Xi and Vi). Its variance is assumed to be the same
across respondents and anchoring vignettes; however, it is
possible to let σ2

u vary over vignettes and their estimates can
be seen as an indicator of how well each anchoring vignette
is understood.

As before, the perceived value Z∗i j is turned into a categori-
cal answer by means of the same thresholds τk

i (k = 1, . . . ,K)
described above:

Zi j = k if τk−1
i < Z∗i j < τ

k
i (5)

The unchanged thresholds in both the self-assessment and
the vignette component respect the response consistency as-
sumption. The vignette equivalence, as mentioned before,
imposes that the parameter θ j does not vary across respon-
dents, so differences in evaluating the anchoring vignettes
are only a function of DIF. As a consequence of both as-
sumptions, the anchoring vignettes allow to identify the type
of response category DIF for each person and, consequently,
to estimate individual thresholds. Then, with this informa-
tion, adjusting the self-assessment is easy, as estimating β
parameters.

Model (1)–(5) 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 er-
ror terms are independent of each other. Basically, the con-
tribution of the self-assessment is a univariate ordered pro-
bit with varying thresholds, while the likelihood function for
the vignette component is a J-variate one. Chopit models
are estimated by using the gllamm (generalized linear latent
and mixed models) procedure of the Stata software (Rabe-
Hesketh et al., 2004). Estimation programs are available in
the replication materials .

4 Results

4.1 Descriptive evidence

As described in Section 3, the analysis uses data only from
the second wave of the survey and the total sample size is
equal to 1051 respondents, of which 538 pertain to the longi-
tudinal component, while the remaining 513 compose the re-
fresher one. The proportion of Group A respondents is equal
to 49% (50% in the longitudinal component only).

In the overall sample there is a slight majority of male re-
spondents (55%) and the average age is close to 44 years:
the oldest respondent is 85 years old, while the youngest
is aged 18 years (respondents mainly belong to the classes

25–34 and 35–44 years). More than half of the respondents
have a medium level of education, while only about 11% of
them report a lower level of education. Most respondents
(about 49%) are employed, while the proportion of self-
employment is about 16%. Almost 30% of the customers
experienced some forms of problems browsing or managing
the account. Table A1 of the Online Appendix shows the
main characteristics of the dataset according to the sample
component and the question order. There are limited differ-
ences across these groups, the largest regards the proportion
of respondents who experienced some problems browsing or
managing the account in the refresher component and, for the
longitudinal component, the percentages of people living in
the North of Italy.

In general, respondents are satisfied with the service of
their main bank account (Table 1): the distribution is right
skewed and the categories “Very satisfied” and “Satisfied”
include more than 90% of the sample. Overall, respondents
of the refresher component seem more satisfied than those of
the longitudinal one.

Interestingly, both in the refresher and in the longitudi-
nal component, people who answered the self-evaluation af-
ter reading the anchoring vignettes seem to be more satis-
fied than those who rated themselves before reading them.
In other words, respondents could find themselves more re-
warded for their own condition after reading about other pos-
sible situations. The descriptive evidence also suggests that
answering the anchoring vignettes after the self-rating seems
to lead to less frequent use of the extreme positive category
in favour of some intermediate positive answers.

Among longitudinal respondents, the distributions of the
answers according to the order of the anchoring vignettes are
much more similar each other than the distributions we may
observe in the refresher component.

The analysis of the anchoring vignettes answers, reported
in Table 2, shows how much Carl and Marine are perceived
as satisfied with their online banking account. More than
90% of the interviewees assessed Carl’s condition as “Very
satisfied” or “Satisfied”. On the other hand, respondents
evaluated Marine’s scenario more negatively than Carl’s sce-
nario, which is reasonable since she experienced a problem
navigating through her bank account, while Carl’s vignette
just described a standard situation. However, the Marine
distribution of the longitudinal component is shifted toward
unsatisfactory evaluation with respect to her distribution in
the refresher component (the mode is “Satisfied” among the
refresher component, but “Dissatisfied” among respondents
who already knew the anchoring vignettes).

4.2 Chopit model: the role of individual characteristics

The extent of individual relationships, priming effects, and
panel conditioning on the reported customer satisfaction are
investigated by the estimation of the Kapteyn et al., 2007 ver-
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Table 1

Distribution of the self-evaluations, by sample component and question order (%)

Refresher component Longitudinal component

Self-rating Self-rating Self-rating Self-rating
Self-assessment Overall before AV after AV before AV after AV

Very Satisfied 35 35 41 31 34
Satisfied 56 54 54 56 59
Neither satisfied, nor dissatisfied 7 11 5 9 6
Dissatisfied 1 0 1 4 1
Very Dissatisfied 1 1 0 1 0

Total 100 100 100 100 100

Table 2

Distribution of the evaluation of the two anchoring vignettes, by sample component (%)

Carl scenario Marine scenario

Refresher Longitudinal Refresher Longitudinal
Assessment component component component component

Very Satisfied 45 40 9 7
Satisfied 46 51 31 26
Neither satisfied, nor dissatisfied 7 7 23 19
Dissatisfied 1 2 28 35
Very Dissatisfied 0 0 9 12

Total 100 100 100 100

sion of the chopit model, whose results are reported in Table
3.

Many variables in the thresholds are significantly differ-
ent from zero, meaning that reporting styles vary accord-
ing to some individual features. Wald tests to further check
if the parameter estimates (except the intercept) are jointly
different from zero are performed and reported in Table 4:
we cannot reject the null hypothesis at 1% of significance
level for three out of four thresholds. The estimated param-
eters of all thresholds are also jointly significant at 1% level
(χ2

48 = 104.78, p = 0.00).

It is worth noting that some individual characteristics sig-
nificantly affect only the perceived level of self-reported sat-
isfaction, such as occupational status, others influence only
thresholds, such as education, while some features are sta-
tistically significant both in the self-assessment and in the
threshold equations (such as gender, age and reporting prob-
lems); area of residence is never statistically significant.

Individual characteristics affect the response tendencies in
different ways and in different response categories. For in-
stance, the first cut-off coefficient for female respondents is
estimated positively. Hence, there is a tendency to move the
first threshold to the right, compared to the other categories,

thus making the “Very satisfied” category larger. Therefore,
women are more likely to rank themselves in this category
than men, other things being equal. Respondents with higher
levels of education or people aged 50 or more tend to sig-
nificantly move the first threshold to the left, narrowing the
“Very satisfied” category, and the second threshold to the
right, widening the “Satisfied” category and increasing the
probability of providing this response. Reporting problems
browsing or managing the bank account relocates the third
cut-off to the right, hence widening the “Neither satisfied nor
dissatisfied” category, ceteris paribus.

The perceived level of self-reported satisfaction is signifi-
cantly related to a large set of individual features. The most
important are gender, age, employment status, and reporting
a problem: other things equal, women are less satisfied than
men, respondents who had a problem in their experience are
less satisfied than those who never experienced such issue
and workers are more satisfied than people belonging to any
of the other job classes (non-workers).

Looking at the vignette equation parameters, both es-
timates are significantly different from zero: the evalua-
tion given to the Marina experience takes a higher value,
hence a lower satisfaction, than Carlo’s scenario. This result
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Table 3

Estimates of the chopit model

Threshold equation

Self-assessment Vignette
Variable equation γ1 γ2 γ3 γ4 equation

Gender (female) 0.386*** 0.338*** −0.037 0.104 −0.039 -
Age class: 50 or over years old −0.475*** −0.357*** 0.116** −0.047 −0.002 -
High Education −0.140 −0.376*** 0.152*** −0.268** 0.281*** -
Living as a single −0.121 0.255 −0.172** 0.218 0.055 -
Living in the North of Italy −0.077 −0.026 0.005 −0.162 0.113 -
Living in the Central of Italy 0.047 0.096 −0.104 −0.140 −0.057 -
Being employee −0.317** −0.071 −0.077 0.083 0.015 -
Being self-employed −0.461*** −0.157 −0.022 −0.031 −0.087 -
Having problems browsing/managing account 0.545*** −0.181 0.026 0.215** 0.098 -
Self-rating after AV-refresher component −0.378** −0.097 0.027 −0.060 −0.158 -
Self-rating before AV-longitudinal component −0.105 −0.208 −0.008 −0.169 −0.100 -
Self-rating after AV-longitudinal component −0.329** −0.304** 0.093 −0.349** 0.036 -
Constant - −0.498*** 0.750*** 0.059 0.321* -
θ1 (Carl) - - - - - −0.609***

θ2 (Marine) - - - - - 1.843***

Variance 1.000 0.517 2.020

Log-likelihood = −3501.32, AV = Anchoring Vignettes
* p < 0.10 ** p < 0.05 *** p < 0.01

Table 4

Results from Wald test after the chopit model estimation

Threshold equation

Self-assessment
Significance test equation γ1 γ2 γ3 γ4

All variables (except the constant) - 41.95*** 30.07*** 25.78** 14.61
Refresher component: self-rating after vs before AV 5.83** 0.45 0.18 0.22 1.14
Longitudinal component: self-rating after vs before AV 2.22 0.46 2.90* 1.70 1.21
Self-rating before AV: longitudinal vs refresher component 0.47 2.08 0.02 1.62 0.50
Self-rating after AV: longitudinal vs refresher component 0.10 2.07 1.18 4.21** 2.03

AV = Anchoring Vignettes
* p < 0.10 ** p < 0.05 *** p < 0.01

strengthens the descriptive evidence.

4.3 Chopit model: the role of the question order

The order of the anchoring vignettes plays an important
role in explaining the reported level of satisfaction with the
online banking service.

Among people who read the anchoring vignettes for the
first time, that is the refresher component, respondents who
rated themselves after the vignette questions were more sat-
isfied than those who rated themselves before them, ceteris
paribus. A similar behaviour appears also for the longitudi-

nal component, but the difference between “after and before”
is not statistically significant (as reported in Table 4).

On the other hand, longitudinal respondents who evalu-
ated themselves after the anchoring vignettes tend to shift
the first cut-off to the left, meaning that they are less likely to
rank themselves as “Very Satisfied” than respondents who
did not know the anchoring vignettes, other things being
equal.
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4.4 Sensitivity analyses

Some sensitivity analyses were performed to check the
strength of our results.

First, we estimated Model (1)–(5) using the original ver-
sion of King et al., 2004, that is without the unobserved indi-
vidual heterogeneity term in the threshold equations. Results
are reported in Table A2 and A3 of the Online Appendix.
Cut-offs may be accurately computed with a large number
of individual characteristics specified in the threshold equa-
tions. The Kapteyn et al., 2007 version of the chopit model
can be helpful when this range of covariates is limited (as in
our case) or, more generally, in case of omitted variables. Es-
timates of the two models are similar, but the point estimates
in the original model specification are smaller in magnitude
than the ones in our study. The two sets of statistically sig-
nificant variables are almost identical, even if in some cases
(particularly in the self-assessment equation) with a signifi-
cance level lower in the King and colleagues version than in
the Kapteyn and colleagues model. The likelihood-ratio test
supports the Kapteyn et al., 2007 version of the model.

Second, to check our findings on the priming effects due
to the order of the anchoring vignette questions, we re-
estimated the same model over two other samples of the same
datasets: the refresher component in the second wave of the
survey only and all refresher respondents from both waves.
Estimated parameters related to the question order are shown
in Table 5 (results from Table 3 are also reported for com-
parison); they are presented in terms of point estimates and
confidence intervals at 95% of level. First of all, among all
samples, findings are very similar and lead to the same con-
clusions: the order of the questions significantly influences
the actual satisfaction, but not, or very weakly, the thresh-
old responses. Moreover, when people experienced the an-
choring vignettes for the first time, it does not matter if this
happened during the first or the second wave.

5 Discussion

The estimates of the chopit model in Section 4 allow ex-
plaining how the response category DIF works when an in-
dividual provides his/her self-evaluation.

Analysing the satisfaction of the website navigation easi-
ness of the own bank account, we may argue that the intro-
duction of anchoring vignettes induces some priming effects,
that occur both in the perceived level of satisfaction and in
the response tendencies (regardless of the individual charac-
teristics). However, these question order effects move in two
opposite directions that, in some cases, might lead to some
forms of compensation: in the end, the final result might hide
different individual behaviours.

The perceived level of satisfaction of the individuals who
answered the anchoring vignettes before self-reporting is
higher than the one reported by those who first assessed

themselves, ceteris paribus: this difference is statistically
significant for the refresher component, but not for those re-
spondents who knew the anchoring vignettes from the pre-
vious wave, that is those pertaining to the longitudinal com-
ponent (Table 4, second column). Anchoring vignettes may
prime everybody to a more thoughtful answer, because re-
spondents compare their own situation and problems with
the hypothetical situations which are presented. Respondents
might find themselves more satisfied than expected, checking
over some examples dealing with problems they have never
experienced. Reading the scenarios described in the anchor-
ing vignettes before self-evaluating causes deeper reasoning
in the respondent’s mind, which leads to movements on the
perceived level of satisfaction.

Results from Table 4 (second column) also show that,
once we control for the question order, the perceived level
of satisfaction of the refresher individuals is not higher than
the level of the longitudinal component.

The order of the questions does not affect the response
tendencies in the refresher component, while it does in the
longitudinal one only when the anchoring vignettes are asked
before self-evaluations: their cut-offs move in a way that they
are less likely to rank themselves in the first satisfied category
than non-panel individuals, other things being equal, while
differences with respect to panel respondents who read the
vignette questions after self-ratings are not statistically sig-
nificant, apart from a very limited effect in the second thresh-
old (Table 4, from column three to six).

Table 4 also highlights the important role done by panel
conditioning. Differently from the refresher component,
priming effects due to the question order are not observed
within the longitudinal component and this could be due by
the fact that all of these longitudinal respondents have al-
ready experienced the anchoring vignettes during the previ-
ous wave of the survey (about four months earlier). Our con-
clusions on panel conditioning taking priming effects into ac-
count corroborate the results reported by Paccagnella, 2021,
who estimated an extension of the chopit model (the so-
called longitudinal chopit model) analysing only the longitu-
dinal component of the dataset described in Section 3.2. He
found that, among all parameters associated to the position
of self-rating after the anchoring vignettes in the September
wave, only the estimate in the second threshold equation was
statistically significant at 10% level. The same conclusions
are reached in our model looking at the Wald tests reported
in third row of Table 4, even though the two models can be
only partially compared.

According to all of these findings, differences between
longitudinal and refresher components are larger when the
anchoring vignettes are firstly addressed. For instance, we
may define the profile of a male from the South of Italy
younger than 50 years old, who does not live alone and is not
employed, low educated and without experiencing any prob-
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Table 5

Point estimates and confidence intervals at the 95% level of the parameters related to the question order of the
refresher component in the chopit model, estimated over three different samples

All wave 2 data Wave 2 data of the Wave 1 & 2
(results from Table 3) refresher component refresher component

95% C.I. 95% C.I. 95% C.I.

Variable Coef. Lower Upper Coef. Lower Upper Coef. Lower Upper

Self-assessment equation
Self-rating after AV −0.378 −0.685 −0.071 −0.391 −0.712 −0.070 −0.249 −0.431 −0.066
Wave 2 - - - - - - −0.068 −0.261 0.125

Cut-off 1 equation
Self-rating after AV −0.097 −0.380 0.187 −0.120 −0.413 0.173 −0.126 −0.299 0.047
Wave 2 - - - - - - −0.058 −0.242 0.125

Cut-off 2 equation
Self-rating after AV 0.027 −0.097 0.150 0.031 −0.093 0.154 0.099 0.027 0.173
Wave 2 - - - - - - 0.022 −0.055 0.099

Cut-off 3 equation
Self-rating after AV −0.060 −0.314 0.194 −0.070 −0.324 0.184 −0.066 −0.214 0.083
Wave 2 - - - - - - 0.025 −0.134 0.184

Cut-off 4 equation
Self-rating after AV −0.158 −0.449 0.132 −0.172 −0.476 0.131 −0.149 −0.314 0.017
Wave 2 - - - - - - 0.003 −0.176 0.181

N 1051 513 1524

AV = Anchoring Vignettes

lems browsing the account. Based on the model estimates
of Table 3, when the self-assessment is provided before the
evaluation of the anchoring vignettes, we may estimate a
probability of reporting “Very satisfied” with the service of
his main bank account equal to 27% in the longitudinal case
and 31% for the refresher one; when self-rating is asked af-
ter the vignettes’ judgement, these percentages rise to 32%
and 41% for the longitudinal and the refresher component
respectively.

To some extent, reading the anchoring vignettes after self-
reporting seems to imply a lesser use of the positive answer
categories with respect to the opposite order. It could be in-
teresting to investigate the reasons of such finding. A pos-
sible explanation may involve the ERS behaviour, as a re-
sult of an interaction between individual features and anal-
ysed item. As well-underlined by Morren et al., 2011, the
extreme response style is “a characteristic of the respondent
(a trait) indicating whether he or she tends to answer more
extremely than other respondents in the investigated popula-
tion. The degree to which this tendency actually appears in
a particular rating scale depends on item characteristics such
as response format, item content, location in the question-
naire, and so forth. Thus, some questions are more likely to

elicit extreme response style than others”. Differently from
other standard approaches (for instance, the ordinal logit
modelling), the chopit solution allows to define and estimate
individual thresholds and evaluate the contribution of these
respondent traits, as well as of the item characteristics (such
as, in particular, the location in the questionnaire of the ques-
tion) in forming the own response scale. Moreover, Klar et
al., 2022 showed a strong and positive relationship between
ERS scores and the “Openness to Experience” factor, which
is a global personality trait in the Five Factor Model. Among
some other characteristics, open people are receptive to new
experiences and a deeper examination of their own thoughts,
feelings, and values (McCrae, 1993).

In the end, the widths of the 95% confidence intervals re-
ported in Table 5 suggest that it could be interesting to in-
vestigate these results also in terms of meaningful effects to
highlight the substantive significance of the model estimates
(Bernardi et al., 2017; Rainey, 2014). However, defining
meaningful effect sizes among anchoring vignettes is com-
plicated, because the question order plays a role both in the
perceived level of satisfaction and in the response cut-points
(and for the refresher component these effects move in op-
posite directions), but our results may provide an interesting
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starting point for future studies on this issue.

5.1 Limitations

The main limitation of our work lies in the nature of the
analysed sample. By construction, we cannot have a proba-
bilistic sample of our population. However, the criteria used
to select the households and the similarities in the group char-
acteristics and in many results comparing the samples of re-
spondents in different waves (Paccagnella et al., 2018) sup-
port our belief in the good quality of our dataset.

The set of individual characteristics available for the anal-
ysis is not very large, but, as better explained below, we are
investigating a homogeneous sample of Italian respondents.

Another critical issue is that in our studies we assume the
validity of the vignette assumptions, i.e., response consis-
tency and vignette equivalence, since we do not have addi-
tional information to be used for applying the solutions pro-
posed in the literature for testing them. However, we do not
compare respondents living in different countries, rather we
consider a specific target population: individuals who reside
in just one country and have a bank account that allows on-
line operations. Our respondents are homogeneous accord-
ing to many socio-economic conditions.

In the end, our results cannot be conclusive for a specific
presentation order (anchoring vignettes before or after self-
ratings), because our analyses provide evidence of priming
effects due to the question order, but not which presentation
order is more beneficial working with anchoring vignettes.

6 Conclusions

Exploiting the richness of information underlying the an-
choring vignette data and the flexibility of the parametric so-
lution to analyse them, we highlight how response category
DIF works when an individual evaluates herself, providing
evidence of priming effects and panel conditioning of the an-
choring vignettes’ questions measuring customer satisfaction
towards the use of a service.

Even if positioning self-evaluations after the anchoring vi-
gnettes in a questionnaire cannot remove the DIF in the self-
assessed item, this may be nevertheless helpful for respon-
dents, because they enhance familiarity with the topic under
investigation by the questionnaire. In turn, this improves the
measurement of self-evaluation in practice, which is a very
complicated task due to the multidimensional and unobserv-
able structure of this phenomenon.
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