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Abstract
To assess the attitudes with respect to the quality of banks’ service levels, we use survey data
amongst more than 250 Chief Financial Officers (CFOs) of a range of Netherlands-based
companies. These companies range from small to very large (including multinationals as
Philips and Shell) companies. The survey was conducted in five subsequent years. In this
paper, we explore the evaluations of the service levels of banks where, for all attributes
considered, the ratings were accompanied by an importance rating. We propose a
visualization method that incorporates the importance weights into correspondence analysis.
The resulting maps exhibit the correlation structure of the different service items as well as
the variances for each item. Moreover, the results are linked to different banks over time, thus
exposing the development of the attitudes over time.
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1. Introduction

The versatility and power of graphical representations of complex high dimensional data has
long been acknowledged in marketing research (Frank and Green,1968, Stefflre, 1969, Green
and Carmone, 1969, Green and Carmone, 1970) and practice (Doehlert, 1968, Huber, 2008).
In a survey of 136 marketing managers, Cornelius, Wagner, and Natter (2010) found that the
preferred format for communicating positioning decisions was a graphical format. In
marketing, the resulting visualizations are often referred to as perceptual maps. Such
perceptual maps typically capture customers’ perceptions of competing products by
displaying the products (and sometimes, the associated attributes) in a low-dimensional map.
Although perceptual mapping originally only concerned multidimensional scaling techniques,
the term is nowadays used in conjunction with any multivariate analysis method yielding a
graphical representation of the data, e.g. canonical discrimination (Pankhania, Lee, & Hooley,
2007), principal component analysis (Monteiro, Dibb and Almeida, 2010), correspondence
analysis (Torres and Bijmolt, 2009), and canonical correlation analysis (Taks & Scheerder,
2006). For an extensive literature review of perceptual mapping, in particular with respect to
strategic marketing, see Monteiro et al. (2010). In this paper, we use perceptual mapping to
visualize attitudes with respect to various attributes concerning the quality of service levels of
banks.
The quality of service levels of banks, insurance companies and the like, is crucial in
the development of competitive marketing strategies. To assess the attitudes with respect to
quality of service levels, we use survey data amongst more than 250 Chief Financial Officers
(CFOs) of a range of Netherlands-based companies. These companies range from small to
very large (including multinationals as Philips and Shell) companies. The survey was
conducted in five subsequent years and consisted of several statements concerning service
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quality related attributes to which respondents replied using a numbered scale, ranging from
“fully disagree” to “fully agree”. In addition, respondents were asked to indicate the
importance of each individual statement on a three point scale. Using these data we want to
visualize attitudes towards different banks over time. To accomplish this, we first need to
define attitudes in this context. For this we turn to multiattribute attitude models used in
marketing, in particular to the Importance/Adequacy model (Lutz and Bettman, 1977).
In the Importance/Adequacy model, which is closely related to Fishbein’s (1963)
attitude model, the attitude towards an object is defined as the sum, over all attributes, of
weighted attribute evaluations where the weights are the indicated attribute importances. By
taking the sum over all weighted attribute evaluations, the interrelatedness of the attributes is
ignored. In our study, we would like to see how the attitudes with respect to the different
attributes relate. Furthermore, we would like to see how the different banks correspond to the
attitudes towards the different attributes. Certain banks may be better characterized by
positive attitudes towards, for example, service quality related attributes whereas others are
characterized by positive attitudes towards product documentation related attributes. In the
Importance/Adequacy model, these questions cannot be addressed as the sum score measure
aggregates over the attributes. To overcome this, we develop a weighted correspondence
analysis approach that yields a visualization of the attributes’ correlation structure and the
positions of the banks. In our correspondence analysis approach, we visualize subjects and
attributes in such a way that subjects with similar attitudes towards attributes are close to each
other, whereas those exhibiting different attitudes are well separated. Our visualizations depict
the relationships between the different attributes and the development of attitudes towards the
different banks over time.
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The outline of this paper is as follows. We introduce multiattribute models and
formulate restrictions that facilitate the application of correspondence analysis of the attitude
data. We then briefly summarize correspondence analysis (CA) and show how additional
information can be projected in the CA map as supplementary points. Next we apply our
methodology to survey data on the quality of banks in the Netherlands.

Finally, we

summarize our findings.

2. Multiattribute attitude models

The aim of multiattribute attitude models is to measure consumers’ attitudes towards objects
in the marketplace (Lindgren and Konopa, 1980). The most basic model commonly used in
the field of marketing is Fishbein’s (1963) attitude model. In Fishbein’s attitude model,
objects are evaluated on a set of attributes together with the so-called belief about an object’s
possession of the attribute. Attitudes are defined as the weighted sum of attribute evaluations
where the beliefs are used as weights. Thus, subject i’s attitude towards object o
becomes: Aio

p

b e , where bij is subject i’s strength of belief about the object’s

j 1 ij ij

possession of the jth attribute and eij is the evaluation of the attribute. The
Importance/Adequacy model (Lutz and Bettman, 1977) is equivalent to Fishbein’s attitude
model with importance ratings playing the role of beliefs.
By defining the attitude as described above, intercorrelatedness of attributes is ignored
and a straightforward assessment of the attitudes with respect to the individual attributes is not
possible. An obvious solution to this would be to remove the summation and consider the
attribute-specific products of item importances and item evaluations.

Then, applying a

visualization technique like correspondence analysis can be used to explore the correlation

4

structure of the attributes. However, when applying correspondence analysis to such attributes
attitudes, there are some restrictions that need to be taken into account.

2.1. Unipolar versus bipolar rating scales
To incorporate the item weights in correspondence analysis of ratings, we have to distinguish
between unipolar and bipolar rating scales. For the unipolar case, there is no definite neutral
option. The importance weights ranging from “not important” to “very important” are an
example of a unipolar scale. For bipolar rating scales, the ratings indicate extremeness with
respect to a neutral option. An example is a scale ranging from “completely disagree” to
“completely agree”. The distinction is important when applying weights. For bipolar scales it
does not make sense to multiply ratings by importance weight as such a procedure would have
obvious adverse affects. For example, a low rating, indicating the furthest distance from the
neutral option, moves closer to the neutral position after receiving a high importance weight.
To avoid this problem, a translation of the bipolar rating scale is necessary. For
example, the ratings may be recoded on a scale with the midpoint (corresponding to the
neutral/middle option) set to zero. Note that, even if the original scale does not allow subjects
to choose a neutral/middle option, subtracting the midpoint creates a midpoint at zero and the
translated scale values indicate deviations from this midpoint. Multiplication of the translated
ratings has the desired effect of amplifying the values. Note that, in the Fishbein attitude
model, only bipolar scales are used for the attributes.

2.2. Maintaining the original order of the ratings
In our multivariate analysis of the attributes, the weighted ratings should not interfere with the
original indicated order of the items. That is, for an individual, attributes that received a lower
rating should, after weighting, not surpass higher rated attributes. Thus, if f ij

f ik then
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wij f ij

wik f ik , where f ij is the observed rating of individual i for object j (in deviation from

the neutral option) and wij > 0, is individual i’s weight for object j.
Let r denote an integer-valued rating on a bipolar symmetrical scale, that is,
r [ k , k ] where k denotes the highest possible rating. Writing wmin and wmax for the lowest

and highest possible weights respectively, the restriction can be formulated as

wmax (r 1)

wmin r , for all r = 1 . . . k.

Hence,

wmax

r
r 1

wmin

k
k 1

(1)

wmin .

(Note that the same result holds for a unipolar scale with r [0, k ] ).
The importance weights are obtained from the individuals. However, the observed
weights do not necessarily satisfy the restrictions formulated above. For example, consider the
situation in which individuals were asked to indicate the importance of an item on an integer
scale from 1 (not important) to 3 (very important). Using these weights, i.e. w1 = 1, w2 = 2
and w3 = 3, would clearly not satisfy our restriction as wmax

2wmin . To obtain weights that

do satisfy the restrictions, we transform the observed values by setting the minimum weight,
say w1, equal to 1, the maximum wk equal to k/(k-1), and by assigning even spaced
intermediate values. For the example situation we obtain: w1 = 1 , w2 = 1.5 and w3 = 2.

2.3. Relative importance and weighting the neutral option
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On bipolar scales, the midpoint (that is, the neutral option) is coded as zero. Consequently,
applying weights to items that received a neutral score has no effect. Furthermore, content
irrelevant factors such as response styles (e.g., Baumgartner and Steenkamp, 2001) may
complicate using the weighted ratings of different respondents. A response style may be
defined as a respondent’s tendency to respond to questionnaire items on some basis other than
what the items were specifically designed to measure (Paulhus, 1991). Differences in
response styles have received considerable attention from researchers in various disciplines
such as marketing and psychology (Baumgartner and Steenkamp, 2001, Grimm and Church,
1999; Van Herk et al., 2004). Methods have been developed to detect response styles (e.g.,
Baumgartner and Steenkamp 2001, van Rosmalen et al, 2010, van de Velden, 2008) and to
correct for them (Baumgartner and Steenkamp 2001, de Jong et al., 2010). However, to
disentangle true variation in preferences from variation caused by a response style still
remains cumbersome due to the non-observability of these two factors. The existence of
response styles can lead to a reduction in observed variation in the answers and complicates
aggregation of the respondents’ ratings. To correct for this, we standardize the (order
preserving) weights for an individual, by dividing them through the sum of all weights
assigned by that individual. Hence,

wij

wij
p
j

.

w
1 ij

Standardizing the weights in this manner ensures that, if a respondent assigns maximum
weight to all items, the results do not differ from someone giving the same ratings but with
minimum weight to all items. Moreover, the standardization implicitly defines weights for the
objects that received a neutral (zero) rating.
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3. Methodology

Correspondence analysis (Benzécri et al. 1973) is an exploratory multivariate statistical
technique that visualizes a nonnegative data table into a map by depicting rows and columns
of the data table as points. The coordinates for objects in a CA perceptual map are determined
in such a way that they are close to each other when perceived as similar and far apart when
perceived as dissimilar. Similarly, subjects are represented in such a way that differences in
the evaluations are optimally represented. Although the geometry underlying correspondence
analysis is based on contingency table data, the method can be applied to any nonnegative
table. For the sake of completeness and to simplify our exposition of the new CA of weighted
ratings approach, we briefly introduce the method below. For a more comprehensive
treatment, see for example Greenacre (2007).

3.1. Correspondence analysis
Let N denote an n p nonnegative matrix. Then, the correspondence matrix P is defined as
P

1
N
1 N1 p
'
n

(2)

so that

1'n P1 p

1,

(3)

where, generically, 1q denotes a qx1 vector of ones. In addition, define diagonal matrices Dr
and Dc such that Dr1 n = P1p, and Dc1p = P`1n.
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Correspondence analysis amounts to considering the following singular value decomposition:

Dr 1/ 2 (P Dr 11'Dc )Dc 1/ 2

UΛ V '

(4)

where

U' U

with

V' V

Iκ ,

(5)

the rank of the matrix P D r 11'D c , and Λ the diagonal matrix of singular values in

descending order. Coordinates for rows and columns can be obtained by

G

Dr

1/ 2

UΛ

(6)

H

Dc

1/ 2

VΛ .

(7)

and

When

the CA solution can be seen as a biplot (Gabriel, 1971). The advantage of

such a solution is that it allows for the interpretation of projections of two sets of points on
each other. In this paper we shall only consider CA solutions that satisfy this biplot property,
that is,

For more details of CA and its biplot interpretation we refer to Greenacre

(1993).
The row and column coordinates are related by so-called transition formulae. For
example, for

= 1 and

= 0, we have
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G

Similarly, for

1

Dr PD c

= 0 and

H

1

1/ 2

V

1

Dr PH.

(8)

= 1, we get

Dc P' Dr

1/ 2

U

1

Dc P' G .

(9)

These transition formulae are particularly useful when so-called supplementary points are to
be plotted. Note that all equations above contain the full, κ-dimensional, coordinates. By
selecting the first k columns of G and H, a k-dimensional least-squares approximation is
obtained.

3.2. Correspondence analysis of ratings
Correspondence analysis can be applied to any nonnegative data table. However, the
geometric rationale of the method depends on the concept of Chi-squared distances
appropriate in the analysis of contingency tables (see, e.g., Greenacre and Hastie, 1987).
Nevertheless, application to different data types is common. The most common extension of
correspondence analysis is multiple correspondence analysis (MCA). In MCA the data are
coded in the format of a so-called (super) indicator matrix. That is, the categories of each
categorical variable in the analysis are recoded into dummy variables. Using zero-one coding
it is indicated whether an observation corresponds to a certain category. Correspondence
analysis is then applied to the resulting indicator matrix.
The analysis of ratings by MCA can be done by constructing dummy variables for
each possible rating and applying correspondence analysis to the resulting indicator matrix.
However, if the questionnaire consists of many items this procedure may soon lead to a large
number of points that need to be plotted. For example, a questionnaire consisting of twenty
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items measured on a five-point rating scale will yield 5 x 20 = 100 dummy variables. Hence,
plotting the results yields (too) many points. To overcome this problem, Benzécri (1973)
proposed a CA adaptation that allows the direct analysis of the rating data. The proposed
method involves a so-called “doubling” of the data. That is, for each individual we record the
ratings on two scales: 1) the original scale, for example, from “disagree” to “agree”, 2) the
reversed scale, from “agree” to “disagree”. The ratings are then coded on both scales (with
zero for the lowest rating) and CA is applied to the doubled data matrix. Consequently, one
obtains two points per item; one for each end of the rating scale. Van de Velden (2004)
showed that Benzécri’s doubled CA procedure, yields coordinates for the subjects in such a
way that subjects with different weighted ratings are optimally separated. We will use CA of
doubled ratings for our analysis of attitudes.

3.3. Correspondence analysis of attitudes
Let

f ij denote the original preference rating of respondent i on item j, and let cj denote the
*

midpoint (neutral) value of the original scale of item j. The attitude f ij for respondent i
regarding item j is then calculated as:

f ij

*

wij ( f ij

cj )

p

wij

,

(10)

j 1

where p is the number of items. If all items are measured on the same scale, that is,
c

c j for j

F*

1... p , we can write

1

D w W  F c1n1 p ' ,

(11)
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where  denotes the element-wise or Hadamard product, W is the n x p matrix of importance
weights and D w is a diagonal matrix with as its elements the sums of weights per individual,
that is, D w 1 p

W1 p .

Correspondence analysis requires a matrix of nonnegative entries. For a contingency
table these entries are counts. In the case of rating data, with integer rating values, the ratings
can be seen as counts of the number of times that an object was preferred over a rating
boundary. More generally, for non-integer ratings the entries can be seen as distances with
respect to the lowest possible rating. To apply CA to the attitudes we must transform them
back to nonnegative entries. This can be achieved by adding the lowest possible value(s) on
the reweighted scale(s). For a bipolar symmetrical scale with kj as its maximum, we get, using
the restriction for the weights as described in the previous section,

mj

max i

wi f ij
p
j

cj
w
1 ij

wmax f max
wmax

cj

( p 1) wmin

kj
kj

2

(k j 1)( p 1)

Adding these to F* yields a nonnegative matrix of attitudes: T

F*

.

(12)

1m' , where m is the p x

1 vector with as its elements mj.
The matrix T is nonnegative and has as its entries the differences with respect to the
lowest possible attitude value. Alternatively, we could have opted for considering the
differences with respect to the highest possible attitude value. Clearly, such an arbitrary
choice should not affect our results. To correct for this indeterminacy, we apply the doubling
procedure proposed by Benzécri (1973).
Let S

1m' F * , then a doubled matrix of attitudes can be defined as F * d

T S.

Applying CA to this matrix explicitly yields coordinates for the end-points of the scale. These
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end-points are situated on a line through the origin and projections of points on the line are
approximations of the observed attitudes. It should be noted that, instead of using the doubled
matrix, the coordinates for the subjects can also be obtained by applying PCA to a matrix of
centered and reweighted ratings (e.g. Van de Velden, 2004). An important advantage of the
doubled CA approach, however, is its explicit depiction of the end-points of the scales. In
addition, the length of the line can be interpreted as a measure of within-object variation.
If W is known, we can calculate Fd* and insert this into the usual CA formulas
obtaining coordinates for subjects (rows) and the doubled attributes (columns). The banks
cannot be plotted directly using CA of rating data. To depict the banks and attributes jointly,
we plot the banks as supplementary points.

3.4. Supplementary points in correspondence analysis of rating data
It frequently happens that a dataset contains additional variables which are not of primary
interest in the analysis, but which are useful in interpreting results discovered in the data.
These additional variables can also be positioned in the CA map. In CA the force of attraction
of each point on the principal axes depends both on the position of the point and its mass.
Profiles further from the average contribute more to the orientation of the map, and higher
mass profiles have a greater pull on the map. However, there are situations where we wish to
cancel out the effect of certain points on the principle axes, while we are still able to examine
the projection of these points onto the map. In other words, such points have a position but no
mass, so that their contribution is zero. These points are called supplementary points.
In a marketing context, the additional variables are often background characteristics
coded by means of an indicator matrix. The aim is to plot these characteristics in the map in
such a way that their positions correspond to the most preferred (or, agreed upon) items. That
is, a background characteristic is close to the attribute for which individuals have indicated a
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positive attitude. To achieve this, we follow Torres & Van de Velden (2007) to plot
supplementary points in the CA map. Their method can be summarized as follows: Let Z
denote an n q matrix of additional, categorical, variables. Hence, the columns correspond to
the categories of the additional variables. If respondent i corresponds to category j, z ij takes
the value of the highest rating that was used by an individual in the evaluation of the
attributes, otherwise it takes the value of the respondent’s mean rating. This is to minimize the
influence of individuals who do not correspond to a category of the variable.
Using the transition formula (9) with

and

, the profiles of the categories of the

additional variables can be obtained by

G*

1

Dn D z Z 'G

(13)

where D z 1 is a diagonal matrix with as elements the column sums of Z and D n is a diagonal
matrix, with

n
as its nonzero elements. The matrix D n corrects for the underestimation of
nj

the variance for individuals who do not corresponds to the jth category.

4. Application: CFOs attitudes concerning services of banks
We conducted a survey amongst CFOs of a range of Netherlands-based companies. These
companies range from small to very large (including multinationals as Philips and Shell)
companies with sales over €10 million. The CFOs give scores on a scale of 1 to 5 on various
attributes concerning their satisfaction with respect to several aspects of the banks’ services.
The attributes are statements concerning service quality, credit loan, relationship manager,
tariff and documentation, and products and services. Additionally, the CFOs indicated the
importance of each attribute. The CFOs are familiar with one or more banks and they assess
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the statements for all banks that they are familiar with. The information linking the banks to
the statements is also collected. We use this individual specific information to link attitudes to
the different banks. A detail of the survey is given in Table 1. The attributes are listed in
Table 2 together with the corresponding numbers as they appear in the CA plots. Due to
property rights we cannot publish the full list of questions.

Table 1: The survey (some example questions and answers)

Importance
1–3


If things go wrong,
the bank solves it adequately

2

The bank is helpful
to give credit if
we show good figures

2

My bank is willing to
compete with price

3

Applies to my bank
(fill in name of bank, can
be more than 1)
(no) 1
2
3
4
5 (yes)





ING

VL

VL

VL

ING

ING

Notes: ING and VL (Van Lanschot) are just two of the banks involved. The others are DB, ABNAMRO,
Rabobank and Fortis.

We have data from 2006 to 2009 inclusive, but we first present the empirical results for 2009
only. Figure 1 gives the CA plot based on the attitudes. The lines in this figure correspond to
the statements in the questionnaire. The end-points represent the negative and positive endpoints of the scales. By observing the positions of the end-points (and lines), we see whether
attitudes with respect to certain statements (attributes) were similar (or dissimilar).

In

addition, the length of the lines gives a graphical depiction of the variance within the
statements. If the attitudes of the respondents showed considerable agreement on a statement,
the line will be short. If the indicated attitudes were more diverse, the line becomes longer.
15

Furthermore, as the origin in CA corresponds to the so-called centroid, the mean attitude to a
statement can be inferred by considering the relative distance from both end-points to the
origin. If, for example, the positive endpoint is closer to the origin than the negative one, the
average attitude is positive, and vice versa. Using these simple properties, we immediately
see, in Figure 1, that variation in the attitudes with respect to the first three (service quality
related) statements was larger than the variation in the attitudes with respect to, for example,
statements 15-17 (products and services related statements). Furthermore, we see that for
many statements, the mean attitude (the origin) approximately corresponds to the middle of
the scale. That is, the mean attitude with respect to such attributes is neutral.

Table 2: The attributes and corresponding statements in questionnaire

Attributes

Correspondings statements in questionaire

service quality

1-4

credit loan

5-7

relationship manager

8-11

tariff and documentation

12-14

products and services

15-17

In Figure 1, two clusters of attributes may be distinguished. The first cluster contains
the first three statements of the questionnaire. These statements concern the quality of service
of a CFO’s bank. In particular, they are concerned with things going wrong and the banks’
response if things go wrong. A second cluster contains all other attributes: credit loan and
bank tariffs, the relationship manager, and products and services. Except for statement 4,
which appears to be more associated with statements 11 than with statements 1 through 3,
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associations between attitudes towards the statements are in accordance with the grouping
suggested in Table 2.
To see how the banks fit within this framework, we plotted them, as supplementary
points, in Figure 1. Whereas attitudes of CFO’s familiar with the Rabobank were generally
positive, CFO’s familiar with ING tended to be more negative, in particular, with respect to
the first three statements. Attitudes for the Rabobank, Lanschot and DB bank with respect to
the first three statements tended to be quite positive. For ABNAmro, attitudes with respect to
the first three statements were average and relatively low for the remaining statements.
Lanschot bank performed well on the first three attributes and relatively poorly on the other
statements. For Fortis bank, the opposite holds as it performs relatively well on the last
statements and poorly on the first three statements.
To evaluate the development of attitudes towards service level performance of the
banks over the years, we constructed dummy variables to indicate banks and years. Collecting
all CFOs ratings over the years in one data matrix we obtain a 1069 × 9 respondents–byattributes matrix. Figure 2 gives the corresponding CA plot. We see that the positive
endpoints of the statements are closer to the origin than the negative ones. That is, on average
the attitudes towards the statements are positive. Again two clusters of attributes can be
distinguished. Moreover, concerning the second cluster, consisting of statements 4 through
17, we identify three subclusters which appear to coincide more strongly with certain
statements of the questionnaire. To see this, we observe that the lines corresponding to
statements 5, 6, 7, 12, 13 are very similar. The corresponding statements concern credit loan
and bank tariffs. Similarly, the lines corresponding to statements 8, 9, 10, all concerning the
“relationship manager” may also be identified as a sub-cluster with near identical distributions
of attitudes over all respondents. Finally, we see a sub-cluster containing the statements 11,
14, 15, 16, 17 and 4. These statements concern the products and services of a bank. Note that
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the variances of these last attributes appear to be smaller than the variances of the statements
in the other sub-clusters.

Fortis
0.3
1-

20.2

3-

12+ 6+

0.1
ING

5+

110

13+
8+

151617-

10-

16+17+
15+
11+

98-

1314-

7-0.1

5-

7+

14+

4-

ABNAmro

4+
DB

12-

9+
10+

Rabobank

63+
2+

Lanschot
-0.2

1+

-0.3

BNG
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

Figure 1: Correspondence analysis of 2009 attitudes. All statements are in principal
coordinates ( =1). The lines correspond to questions in the survey. The endpoints of the lines
are labeled with the question numbers and indicators for the negative (-) and positive (+)
endpoints. Points corresponding to banks are supplementary points.

The positions of the banks over the years 2006-2009 are also plotted in Figure 2.
Comparing the positions of the banks with regard to the statements we can say something
about the attitudes towards the banks and the development of these attitudes over time. For
example, following the positions of the points corresponding to ABNAmro for 2006 through
2009, we see that attitudes were generally negative. However, it appears that with respect to
the first three, service quality related statements, attitudes became more positive over the
years. On the other hand, attitudes relating to credit loan statements (5-7) and tariffs and loans
(12 and 13) deteriorated. For ING the development until 2008 is very positive, in 2009,
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however, the positive attitudes rather brusquely change into distinctly negative attitudes,
especially with respect to product and services attributes in 2009. A possible explanation for
the sudden change could be related to the 2009 merger of the Postbank and ING. If we follow
Rabobank over the years we see that attitudes gradually become less favorable. While in 2006
this bank performs very well on all attributes, in 2009 attitudes are more negative except for
the first three statements on the quality of service. Attitudes for this bank in 2007 and 2008
were very similar as these points are located very close to each other. In the same way we can
evaluate the performance of other banks over the years. By observing these trajectories,
managers are able to identify areas that require measures to improve quality of service.

ABNAmro2006
2-

1-

Fortis2009
0.2

3ING2006
0.1

ABNAmro2008
6+ 12+
5+
13+
10+ 8+

7+
9+
0

ABNAmro2007

ING2007

415- ING2009
16- 1114- 17-

Fortis2006

17+
14+
Lanschot2006
11+
Rabobank2006
16+ 15+
Lanschot2008
Rabobank2008
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Figure 2: Correspondence analysis when the weights are included for 2006-2009 data. All
points are in principal coordinates ( =1). The lines correspond to questions in the survey. The
endpoints of the lines are labeled with the question numbers and indicators for the negative (-)
and positive (+) endpoints. Points corresponding to banks and years are supplementary points.
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To compare our analysis of attitudes with an analysis of the evaluations, we performed
CA on the ratings without including the importance weights. The resulting map is presented in
Figure 3. The most striking difference in this map concerns the positioning of the banks. In
Figure 3 we see that all banks are extremely close to the origin, inappropriately suggesting
that the CFOs perceive the service level of the banks under scrutiny as about equal with little
differentiation with respect to the different statements.
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Figure 3: Correspondence analysis when the weights are NOT included for 2006-2009 data.
All points are in principal coordinates ( =1). The lines correspond to questions in the survey.
The endpoints of the lines are labeled with the question numbers and indicators for the
negative (-) and positive (+) endpoints. Points corresponding to banks and years are
supplementary points.
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5. Conclusion

The quality of service levels of companies is crucial in the development of competitive
marketing strategies. In this paper, we introduced a methodology that facilitates visualization
of attitudes with respect to different service related attributes. Following Fishbein’s attitude
model we defined attitudes with respect to individual attributes. Next, instead of aggregating
over all attributes, as done in Fishbein’s model, we use the attribute specific attitudes and
visualize the correlation structure among the attributes. Moreover, we proposed a
methodology that allows the visualization of individual banks as well as the development of
attitudes towards banks over time.
By using attitudes, importance weights of separate attributes are incorporated in the
analysis. Importance weights are often added to questionnaires as they allow discrimination of
the different statements. In practice, however, it appears that importance weights are not
incorporated in the analysis. Typically, only the average importance weights are reported or,
following Fishbein’s model, an aggregate attitude is calculated for each bank. In this paper,
we showed that incorporating the weights into the visualization method results in a map with
better dispersed banks. Comparing Figures 2 (attitudes) and 3 (unweighted ratings) we see
that the inclusion of item weights amplifies observed variation.
In our analysis of a data set comprising five years, we observed changes of attitudes
for the different banks. Using the attitude maps, managers are able to identify service related
areas that underperform and/or areas that perform satisfactory. As our data contains
evaluations of several banks, it is also possible to see how the banks perform with respect to
each other. It may be therefore be possible to develop specific actions employing the relative
positions of the banks.
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Finally, although we focused on the analysis of attitudes with respect to banks’ service
levels, it is evident that the proposed methodology can be applied much more generally. In
particular, the proposed attitude visualization method may be useful in brand/product
positioning related studies in which attribute ratings for several brands/products are
accompanied by measures of item importances.
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