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Abstract. The approach of the "anchoring vignettes" has been recently introduced as a
new and powerful way to detect the systematic differences in the use of the response scales
within countries or socio-economic groups when respondents evaluate themselves. This
approach allows to analyse self-reported ordinal survey responses taking into account
individual differences in the interpretation of the questions. This paper aims at showing
how the marketing literature can be enriched by the application of this new methodol-
ogy for the measurement of not-observable constructs, such as the customer satisfaction.
Exploiting data collected by the LISS panel, this approach is applied for measuring the
satisfaction after the purchase of a smartphone.
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1. INTRODUCTION

In cross-cultural studies, that is the comparisons across countries or socio-

economic groups, a key issue is to determine whether scales are actually mea-

suring the same concepts in all countries or groups. The educational testing lit-

erature refers to Differential Item Functioning (DIF) when "individuals with the

same ability/skills have a different probability to provide a certain answer to a

questionnaire/test" (Holland and Wainer, 1993), while the psychological litera-

ture defines the Response Style (RS) as "a tendency to respond to questionnaire

items independently of item content" (Paulhus, 1991). Regardless of the litera-

ture definition, the common evidence is that respondents of different countries or

groups often understand the same survey question differently. The presence of

individual heterogeneity, that is the inter-personal and inter-cultural differences
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in interpreting, understanding or using response categories for the same question,

may systematically bias the measurement of the content variables, producing mis-

leading assessments of relative performances in cross-cultural comparisons.

These problems are common also in many fields of the marketing researches,

such as customer satisfaction, brand loyalty or product involvement.

Nowadays, customer satisfaction is one of the most important measures in

marketing, even though it has a multi-dimensional nature and is not directly ob-

servable. Its measurement is mainly based on the discrepancy paradigm (Oliver,

1993), that is an evaluation obtained comparing the perceived performance of the

product (or service) after purchase (or use) and the pre-purchase expectations. The

instruments that are usually adopted are measurement scales (Kao et al., 2007).

Furthermore, there is a branch of the literature that refers to the work of Fornell

et al. (1996), who explicitly recognise the non-observable nature of the customer

satisfaction and analyse the collected data by means of structural equation models

with latent variables, introducing the so-called American Customer Satisfaction

Index (ACSI) index.

Recently, marketing research has shown an increasing interest in individual

response scales in cross-country comparisons (Baumgartner and Steenkamp, 2001).

The main requirement is that the measurement instruments are cross-nationally in-

variant. The multigroup Confirmatory Factor Analysis (CFA) is usually adopted

for testing measurement invariance across countries. See Vandenberg and Lance

(2000) for a review. Lack of the invariance of measurement instruments means

that cross-national comparisons cannot be performed. To overcome the limita-

tions of the multigroup CFA, new statistical solutions have been recently intro-

duced. De Jong et al. (2007) propose a hierarchical IRT (Item Response Theory)

model. De Jong et al. (2008) introduce an IRT-based method to measure extreme

response styles. Van Rosmalen et al. (2010) estimate a latent class-bilinear multi-

nomial logit, ignoring the natural ordering of the rating scale categories.

This paper aims at enriching the marketing literature proposing the definition

and the application of a new methodology to measure customer satisfaction. This

methodology is based on the anchoring vignettes, an original and innovative type

of questionnaire introduced by King et al. (2004), and generalised by King and

Wand (2007), in the field of the social sciences. In this context, it has become

quite common to collect and analyse self-evaluations about the own health status,

living conditions or satisfaction with respect to some domains of the own life or

society. Such self-reported data strongly show heterogeneity in reporting styles.



A new tool f or measuring customer satisfaction: The anchoring vignette approach 427

The anchoring vignettes can help to identify the systematic differences in the use

of response scales within countries, groups or market segments. The econometric

specification of such model is known as chopit (Compound Hierarchical Ordinal

Probit) model and it is basically characterised by a joint estimation of some ordinal

probit models.

The approach of the anchoring vignettes is conceptually different with respect

to the aforementioned literature: in the current marketing literature cross-country

comparisons could be performed including a few country-specific and respondent-

specific parameters in the model equation, while in the vignette approach DIF

is modelled through variations in the thresholds. The thresholds determine the

individual response scales and are allowed to vary with individual characteristics

and across countries or groups.

Even though a first attempt to exploit the vignette approach to assess con-

sumer ratings of health plans within the CAHPS (Consumer Assessment of Health-

care Providers and Systems) programme was done by Gallagher (2009), to the

best of our knowledge this paper introduces the first structural specification of a

vignette questionnaire specifically designed to investigate reporting heterogeneity

in marketing. The VECS (Vignette Evaluation of Customer Satisfaction) project

is a short questionnaire based on anchoring vignettes and developed for the mea-

surement of the consumer satisfaction after the purchase of some specific e-com-

munication systems. This survey was included as a module in the LISS (Longitu-

dinal Internet Studies for the Social sciences) panel, which is a new online panel

of about 5,000 Dutch households carried out by CentERdata.

This paper is organised as follows. Section 2 introduces the anchoring vi-

gnette methodology, as well as its statistical (parametric) solution. Section 3 de-

scribes the questionnaire and the data analysed in this paper. In Section 4 the

empirical application of the chopit model and a comparison with the results from

a standard ordered probit modelling are reported. Section 5 ends the paper, sum-

marising the main conclusions and some caveats in the use of the anchoring vi-

gnettes.

2. THE ANCHORING VIGNETTES

Self-assessments are usually mislead by respondents because they provide the ac-

tual values on the concept of interest plus DIF. Anchoring vignettes are additional

questions to answer by these respondents, to be used precisely for achieving a
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DIF-free measurement of this concept of interest. The novelty of this approach is

to compare the individual self-evaluations to a gold standard, which is the anchor
provided by the answers to the vignettes’ questions.

Each vignette depicts a hypothetical scenario, where a (hypothetical) per-

son is described in particular situations or conditions. Respondents are asked to

evaluate this individual, using the same scale adopted for self-evaluations. These

additional answers are exploited for estimating each respondent DIF and correct-

ing for it, providing the anchor to adjust the individual subjective evaluations in

the domain of interest.

As a consequence, self-assessments can be compared across countries or

socio-economic groups, because all subjective evaluations are now reported to

a common and DIF-free scale. DIF is modelled through individual variations in

the thresholds, which in turn determine the individual response scales.

There are several and remarkable applications of this approach to various

domains and all findings support the ability of this approach to correct for DIF:

from political efficacy and visual activity (King et al., 2004) to work disability

(Kapteyn et al., 2007), from self-reported health like mobility, cognition, pain

(Bago d’Uva et al., 2008) to job satisfaction (Kristensen and Johansson, 2008) or

life satisfaction (Angelini et al., 2013).

Comparing data coming from different countries or socio-economic groups,

the chopit model estimates allow to carry out counterfactual simulations: re-

searchers may define a benchmark (e.g. the scale of a particular country) and

compute adjusted distributions of the observed variable based on the benchmark

scale instead of the respondent’s own scale. These adjusted distributions may be

compared across countries or socio-economic groups since they are now reported

on a common scale (that is, as if all individuals used the response scales of the

benchmark respondents).

2.1. ASSUMPTIONS

Two key measurement assumptions are requested for the validity of the vi-

gnette approach to identify reporting heterogeneity: response consistency and vi-
gnette equivalence.

The response consistency assumption states that each respondent uses the re-

sponse categories for a question in the same way when providing a self-evaluation

as well as the evaluation of the individual described in the vignettes. This means
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that each respondent has approximately the same DIF in his/her use of the survey

response categories across the two types of questions.

The vignette equivalence assumption states that all respondents perceive in

the same way and on the same one-dimensional scale the “true” level of the vari-

able represented in any vignette.

Testing the validity of these assumptions is an open issue in the literature,

because no formal tests are available so far. Moreover, all proposed solutions

rely on some (strong or weak) additional restrictions and this means that possible

rejections of the vignette assumptions’ validity could be due by the failure of the

auxiliary restrictions rather than the failure of the response consistency or vignette

equivalence hypotheses.

For investigating the validity of response consistency, most of the contribu-

tions rely on the solution suggested by van Soest et al. (2011) of exploiting the

availability of an objective measure of the construct of interest. However, given

the multidimensional nature of the domains of application of the vignettes, defin-

ing an objective measure at the individual level is arguable. According to this

approach, the evidence is in favour (van Soest et al., 2011), against (Datta Gupta

et al., 2010) or mixed (Bago d’Uva et al., 2011) the validity of such assumption.

Mixed evidence arises also in Kapteyn et al. (2011) and van Soest and Voňková

(2014). In the former contribution, an interesting experiment is conducted: re-

spondents are first asked to describe and rate their health and, in a subsequent

interview, to evaluate some vignettes that are in fact descriptions of their health.

In the latter, the authors construct specification tests comparing non-parametric

rankings, that come directly from the raw data, with rankings implied by paramet-

ric solutions. Angelini et al. (2013) support the response consistency analysing the

correlation between the self-report and the vignette evaluations for those respon-

dents having characteristics increasingly similar to those of the person described

in the vignette.

The validity of the vignette equivalence assumption has created the most in-

tense debate in this branch of the literature. The main criticism to the vignette

approach claims that people in different countries with different institutional set-

tings might not perceive in the same way the scenario depicted by the vignettes.

As an example, the same socio-economic situation might be considered less prob-

lematic in countries with a more developed welfare state than in countries with

less generous states. For this reason, King et al. (2004, p.199) underline that

“we still need to be careful of question wording, question order, accurate trans-



430 Paccagnella O.

lation of different items, sampling design, interview length, social background of

the interviewer and the respondent”, because missing cultural differences across

subsets of respondents might threaten this approach (Bago d’Uva et al., 2011).

A test based on the global ordering of vignettes may be used as prima facie sup-

porting the vignette equivalence assumption (Angelini et al., 2013; Rice et al.,

2011). Peracchi and Rossetti (2013) provide a joint test of the overidentifying

restrictions that are implied by the response consistency and vignette equivalence

assumptions. In their applications, the vignette assumptions are rejected, even

though the overidentifying restrictions are less likely to be rejected using only one

among the available vignettes or performing these tests separately by subgroups

of respondents. However, since no constraints on the threshold parameters are

allowed2, their model specification is a bit different with respect to the standard

chopit model specification (see next section).

2.2. THE STATISTICAL MODEL

King et al. (2004) introduce both a non-parametric and a parametric solution

to exploit the information collected through the vignettes. The treatment of the

non-parametric approach is out of the scopes of this work. However, some inter-

esting applications and evaluations of the non-parametric solutions are provided

by Wand (2013) and van Soest and Voňková (2014).

The parametric approach dealing with vignette data is called chopit (Com-

pound Hierarchical Ordinal Probit) model3. It basically consists of a joint mod-

elling of self-assessed and vignette answers by means of an ordered probit mod-

elling approach.

Let Y∗i be the (unobserved) perceived own level of the concept of interest for

respondent i (i = 1, . . . ,n). We assume it is the result of a linear specification

Y∗i = Xiβ+εi (1)

εi ∼ N(0,1)

where Xi are exogenous variables, β is the vector of coefficients to be estimated

(without constant for identification) and εi is an independent and identically dis-

tributed error term.

2 This assumption implies that the monotonicity of the thresholds cannot be ensured.
3 In the literature, the name hopit model is used in an equivalent way.
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Respondent i turns the continuous unobserved level into a reported category

Yi (recorded as an ordered variable), by means of a model with individual-specific

thresholds τki

Yi = k if τk−1
i ≤ Y∗i < τ

k
i

where −∞ = τ0i < τ1i < . . . < τK
i = ∞. Thresholds are modelled as a function of

some exogenous variable Vi (which may overlap Xi) and a vector of parameters γ:

τ1i = γ1Vi

τki = τk−1
i + exp

(
γkVi
)

k = 2, · · · ,K −1
(2)

where the exponential assumption guarantees that thresholds increase with k.

The reported level of the concept of interest is not comparable across respon-

dents, because different respondents apply different threshold values to turn their

perceived levels into a category.

Since the information provided by the self-assessments does not allow to

identify the parameter vectors β and γ separately, the answers to the vignettes

are exploited to overcome this problem.

Let Z∗i j be the (unobserved) perceived level of the concept of interest de-

scribed in vignette j ( j = 1, . . . , J) for respondent i. According to the vignette
equivalence assumption, the true level of the variable described in each vignette

is perceived in the same way by all respondents. Hence, each vignette equation

is defined as a function of a vignette-specific intercept plus an independent and

identically distributed error term (independent of εi, Xi and Vi):

Z∗i j = θ j+ui j (3)

ui j ∼ N(0,σ2
u)

As before, respondent i turns the continuous unobserved level into a reported

category Zi j, by means of a threshold model with individual-specific thresholds τki

Zi j = k if τk−1
i ≤ Z∗i j < τ

k
i

According to the response consistency assumption, the thresholds τki are the same

as the self-assessment equation. As a consequence, self-assessed and vignette

.

.
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questions are asked on the same scale and this allows to identify threshold and

vignette dummy parameters (up to scale and location normalisation) from the vi-

gnettes’ equation alone and β parameters from the self-assessment equation alone.

In order to control for individual unobserved heterogeneity, Kapteyn et al.

(2007) extend the standard version of the chopit model including a random indi-

vidual effect in the thresholds’ equation. Equation (2) is then replaced by:

τ1i = γ1Vi+ηi

τki = τk−1
i + exp

(
γkVi
)

k = 2, · · · ,K −1
(4)

The unobserved heterogeneity term ηi is assumed to be independent of the

other error terms and of the covariates and normally distributed with 0 mean and

variance σ2
η. The original King’s et al. model specification is the special case of

this extended solution when σ2
η = 0.

Other extensions of the original chopit model have been introduced in the

scientific literature, for instance to control for sample selection bias (Paccagnella,

2011) or to investigate to what extent individual reporting styles are stable over

time (Angelini et al., 2011). Kapteyn et al. (2007) suggest the specification in

the vignette equation (3) of a gender dummy variable of the vignette description,

arguing that respondents can perceive differently the vignettes when the hypothet-

ical individual is female instead of male4.

This paper employs the Kapteyn et al. (2007) version of the chopit model.

As shown by van Soest and Voňková (2014), misspecification problems are re-

duced substantially just adding to the original chopit model a term able to capture

unobserved heterogeneity in the thresholds.

Basically, the likelihood for the self-assessment and the vignette component

is respectively uni- and J-variate ordered probit with varying thresholds. Exploit-

ing the assumptions that the error terms are independent each other, the complete

likelihood of the chopit model results from the product of the likelihood functions

derived for the self-assessment and the vignette component. Parameter estimates

are obtained by using the gllamm (Generalized Linear Latent and Mixed Mod-

els) procedure (Rabe-Hesketh et al., 2004) of the STATA software. In gllamm,

the marginal log-likelihood is maximised by means of the STATA version of the

Newton-Raphson Algorithm.

4 Such model extension cannot be applied in our work because the gender randomisation of the
hypothetical person described in each vignette was not planned in the VECS questionnaire.

.
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The complete likelihood of the chopit model would not be easy to derive

in the presence of deviations from the normality distribution and i.i.d. assump-

tions of the error components. However, van Soest and Voňková (2014) prompt

the researchers to develop parametric and semiparametric extensions of the cho-
pit model, in order to incorporate individual unobserved heterogeneity in a more

flexible way (for instance, error terms could be heteroscedastic or follow semi

non-parametric distributions).

3. DATA

Data come from the LISS panel, which is a new online panel of about 5,000 Dutch

households carried out by CentERdata. This institute focuses on fundamental

longitudinal research and provides a laboratory for the development and testing of

new, innovative research techniques.

The LISS panel is a representative sample of Dutch individuals who partici-

pate in monthly Internet surveys. The panel is based on a probability sample of

households drawn from the population register. Households that could not partici-

pate are provided with a computer and Internet connection. A longitudinal survey

is fielded in the panel every year, covering a large variety of domains including

work, education, income, housing, time use, political views, values and personal-

ity (Scherpenzeel and Das, 2010). More information about the LISS panel can be

found at: www.lissdata.nl.

3.1. THE QUESTIONNAIRE

Our work involves the development, within the LISS panel, of a survey called

VECS (Vignette Evaluation of Customer Satisfaction), specifically designed for

the measurement of the consumer satisfaction after the purchase of some specific

e-communication systems (laptop, smartphone or LCD TV). In particular, the first

wave of this module investigates the experience of purchasing one of these goods

in the six months before the interview, carried out in November 2011.

Respondents who report to have experienced at least one of the listed pur-

chases are asked to answer to some standard questions on the overall quality of

the product, the expectations on this quality, the extent to which the product meets

their expectations, the presence of negative experiences after the purchase, such

as a manufacturing defect, a delay in the delivery, and so on. Then, one self-

evaluation on the overall satisfaction of this good is asked together with two spe-
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cific vignettes (for more details on the VECS module and a first evidence on its

data see Daschevici, 2012).

This paper examines the experience of purchasing a smartphone. Therefore,

the self-evaluation question is “How satisfied are you with your smartphone?”,

while the vignette questions are:

Mark needs a mobile phone for his work. He went to a specialised shop and

bought the last version of a smartphone because its features are suitable for

his work. He had to wait for four days in order to receive his smartphone.

Reading the user guide, he was able to learn its main features in a couple of

days. He has never experienced any manufacturing defects.

Anne works part-time, makes various sports and has a lot of friends. She thinks

a smartphone can meet her needs. In a shopping centre she immediately

bought what she liked. Unfortunately, after two months she experienced a

problem in the phone book. She came back to the shopping centre and the

smartphone was withdrawn for the assistance. After ten days the phone was

delivered to Anne and the problem was solved. She has not experienced any

other manufacturing defects.

How satisfied is [Mark/Anne] with [his/her] smartphone?

The same answer categories as the self-evaluations are available in all vi-

gnette questions (1=Very Satisfied; 2=Satisfied; 3=Neither Satisfied, nor Dissat-

isfied; 4=Dissatisfied, 5=Very Dissatisfied).

3.2. DESCRIPTIVE STATISTICS

The final sample is composed of 243 Dutch panel members, who experienced

the purchase of a smartphone between May and November 2011 and completed

the VECS module. About 12% of them experienced at least one problem after the

purchase of the good: a manufacturing defect; a delay in the delivery; a good with

different features with respect to the purchase order; a price different with respect

to the purchase order.

Respondents are equally distributed with respect to gender, 35.5 years old on

average (the median is 33 years and the interquartile range is equal to 25 years)

and do not live alone (73%). About 28% of them have high education. More than

62% of respondents have a paid job, while about 25% attend school. The average
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4. APPLYING VIGNETTES TO MEASURE CUSTOMER SATISFACTION

The Kapteyn et al. (2007) version of the chopit model (i.e. including individual

unobserved heterogeneity in the threshold equations) is estimated on the dataset

described in the previous section. Results are reported in Table 1 (columns 3 to 7)

and compared with those from the estimation of a standard ordered probit model

(column 2). In the presence of scale differences across socio-economic groups,

the estimates of the model that does not take into account potential differences in

reporting styles (i.e. not allowing for any threshold variations across individuals)

will reflect both the effects of the true satisfaction with the smartphone and the

effects of reporting heterogeneity.

Table 1: Chopit and ordered probit model: determinants of the smartphone
satisfaction

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

Ordered Chopit model

Variable Probit Self- Thresholds

Model assessment τ1 τ2 τ3 τ4
Female -0.021 0.073 0.084 -0.044 0.066 1.043

Age 0.098* 0.026 -0.085* 0.009 0.046 0.321

Household size -0.026 -0.070 -0.068 0.089** -0.084 -0.810**

High education -0.022 0.015 -0.068 0.198** -0.189 0.169

Paid job -0.463*** -0.424** 0.168 -0.146 -0.031 0.611

Home owner -0.453*** -0.542*** -0.157 0.166* 0.322 0.044

No problems -0.625*** -0.914*** -0.291 0.057 0.317 -1.791**

Constant – – -1.282*** 0.108 -0.348 2.512*

Cutpoint 1 -1.364 – – – – –

Cutpoint 2 0.147 – – – – –

Cutpoint 3 0.807 – – – – –

Cutpoint 4 1.185 – – – – –

In the chopit solution, the same variables of the self-assessment equation are

specified to model the thresholds τki : we control for demographic characteristics

(gender and age, centered to 35 years), household size, socio-economic conditions

(paid job, home ownership and education) and experience of any problems after

the purchase of the smartphone.
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Table 2: Chopit model: estimates of the vignette equation parameters
Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1

Variable Estimate

θ1 (Mark) -1.427***

θ2 (Anne) -0.102

σ2
u 0.503

σ2
η 0.227

Table 2 shows the estimates of the vignette equation parameters of the chopit
model only.

The standard ordered probit is not nested into the chopit model. However, a

formal likelihood-ratio test that compares chopit model against a chopit specifica-

tion not allowing for any threshold variation across respondents (which is a model

specification very close to the standard ordered probit solution) results in favour

of the model with heterogeneous response scales (χ2
29
= 48.86, p-value = 0.012).

In three threshold equations of the chopit model, the effects of at least one

individual variable are significantly different from 0, signalling that these thresh-

olds depend on some individual characteristics. On the one hand, having experi-

enced any problems after the smartphone purchase affects the respondent defini-

tion of the extreme negative ("Very Dissatisfied") reported category. On the other

hand, household characteristics and socio-economic conditions like home owner-

ship and education are important determinants for shifting the middle individual-

specific thresholds (i.e. the "Satisfied" from the "Neither Satisfied, nor Dissat-

isfied" categories). Respondent gender and occupation do not play any role to

discriminate the answer categories.

Another interesting finding is provided by the determinants of the perceived

level of satisfaction. According to the chopit modelling, the most important vari-

ables are the experience of any problems after the good purchasing, being home

owner and having a paid job: the negative sign of these point estimates reveals

that respondents who had not experienced any problems after the smartphone pur-

chase, are home owners and have a paid job are more satisfied, ceteris paribus.

The ordered probit estimates mainly differentiate from the chopit results be-

cause of the role played by age. According to the ordered probit modelling, the



438 Paccagnella O.

lower the age, the larger the smartphone satisfaction. On the other hand, this de-

mographic characteristic is significant only in the first threshold equation of the

chopit solution: younger respondents are more likely to rank themselves in the

extreme positive category ("Very Satisfied") than older respondents, other things

being equal. These differences between the two models might be interpreted as a

signal of reporting heterogeneity effects, that a model specification not allowing

for threshold variation across individuals tries to capture in some different ways

with respect to the chopit approach.

Results from the vignette equation estimation strengthen the descriptive ev-

idence that Dutch consumers describe Mark more satisfied than Anne, ceteris

paribus.

As explained in Section 2, counterfactual simulations can be carried out once

model estimates are available. However, vignette data analysed in this work were

collected only in one country, where in addition the socio-economic status and

standards of living are basically homogeneous across the whole population. On

the other hand, from a marketing point of view it is much more interesting to

evaluate the behaviour of some particular consumer profiles, in order to be able of

planning suitable (one-to-one) marketing strategies.

For these reasons, based upon the model estimates from Table 2, the predic-

tion of the reporting categories of some consumer profiles are carried out. Con-

sequently, results from the model that does allow for correction of the DIF bias

against the one without controlling for heterogeneous response scales can be di-

rectly compared (see Table 3).

All profiles reported in Table 3 have the same structure (a male, with a degree

and a paid job, home owner and living with two other household members is

specified) and their differences aim at showing the role played by two important

individual characteristics: age and the experience of at least one problem after the

purchase.

Profiles 1 and 2 identify a young individual (30 years old) and differentiate

each other by the presence or not of at least a problem after the purchase. Profile

3 describes an old consumer (60 years old).

All examples highlight how DIF affects the use of the individual reporting

categories. The model with heterogeneous response scales shows a lower prob-

ability of using the "Very Satisfied" category than the standard ordered probit,

while the opposite applies to the "Satisfied" category. Regardless of the profile,
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Table 3: Chopit and ordered probit models: comparison of the predicted
distributions of three individual profiles

Profile 1: male, 30 years old, with a degree and a paid job, living with two other household
members, home owner and without experienced any problems after the purchase

Profile 2: as Profile 1, but experienced at least a problem after the purchase
Profile 3: as Profile 1, but 60 years old

Profile 1 Profile 2 Profile 3

Category Chopit Ordered Chopit Ordered Chopit Ordered

Probit Probit Probit

Very Satisfied 37.6% 62.8% 17.4% 38.2% 25.8% 51.3%

Satisfied 56.8% 33.9% 63.2% 50.5% 64.7% 42.5%

Neither Satisfied,

nor Dissatisfied 4.8% 2.7% 12.1% 8.2% 8.3% 4.8%

Dissatisfied 0.5% 0.4% 7.3% 1.8% 1.2% 0.9%

Very Dissatisfied 0.3% 0.2% 0.0% 1.2% 0.1% 0.5%

the probability of being either "Satisfied" or "Very Satisfied" is always larger ac-

cording to the model that does not allow for any threshold variations.

In the presence of at least a problem after the smartphone purchase (with

respect to the absence of such experience), consumers reduce their positive eval-

uations more according to the chopit model than the standard ordered probit so-

lution. Apparently, this finding seems to be at odds with the null probability of

being "Very Dissatisfied" for the Profile 2 of the chopit model. However, it is

worth noting that in the original dataset very few respondents (less than 1.5%)

rate themselves as "Very Dissatisfied" with their smartphone and none of them

had experienced at least a problem after the purchase.

In the end, comparing Profiles 1 and 3 the larger the age, the lower is the

product satisfaction. In both cases, a reduction of the probability of being "Very

satisfied" follows an increase of the probability of being "Satisfied" or "Neither

Satisfied, nor Dissatisfied".

5. CONCLUSIONS

Consumers are heterogeneous individuals, whose attitudes (i.e. the satisfaction

deriving from the use of specific goods or services) have a multidimensional na-
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ture, are non-observable and, consequently, difficult to measure. The existence

of inter-personal and inter-cultural differences in interpreting or using response

categories in some survey questions is one of the most important aspects affecting

this multidimensional concept.

In order to evaluate more accurately the satisfaction of making use of goods

or services by the consumers, the "anchoring vignettes" can be an innovative and

powerful approach to detect the systematic differences in the use of the response

scales within countries, socio-economic groups or market segments. Indeed, this

approach allows to analyse self-reported ordinal responses to survey questions,

taking into account individual differences in the interpretation of these questions.

This work provides the first attempt of a structural definition of vignette questions

specifically designed to investigate reporting heterogeneity in marketing.

Analysing the purchase of a smartphone within a period of six months among

Dutch consumers, the socio-economic conditions and the experience of any prob-

lems after the purchase are the most important determinants of consumer satisfac-

tion. These variables significantly affect both the perceived level of satisfaction

and the individual response scales.

The evidence in favour of the chopit against the standard ordered probit model

is not so strong. However, findings are encouraging to support the ability of the

vignette approach to correct for DIF. First, the estimates of some parameters in the

threshold equations of the chopit model are statistically significant. Furthermore,

a formal test is in favour of the more general model that allows for correction of

the DIF bias against the model not allowing for response scale variation. In the

end, the comparison of the predicted probabilities for some particular consumer

profiles highlights how DIF affects the individual reporting styles: according to

the model that takes into account the heterogeneity in the response scales, con-

sumers are less likely to use the extreme categories than the approach that does

not take into account such heterogeneity.

Moreover, some important limiting conditions are likely to affect our results.

First, these vignette data were collected only in one country (the Netherlands),

where the socio-economic status and standards of living are quite homogeneous

across the whole population. Then, the distribution of the self-reported satisfac-

tion is highly skewed in this application (more than 90% of respondents declare

to be satisfied or very satisfied with their smartphone). Last, since this is the first

application of a vignette survey in the field of marketing, question wording and

item contents need to be refined.
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