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Abstract

The performance evaluation of bank branches is a difficult task. One of the main reasons for
this difficulty is the complexity inherent in the variety of aspects to be considered in the
evaluation, and the multiple and conflicting interests of the different stakeholders involved. In
this paper we aim to show how cognitive mapping and the MACBETH approach can be used to
support the evaluation of bank branches through the development of multidimensional
performance evaluation systems, and to deal explicitly with the trade-offs between the different
dimensions of performance and interests of different stakeholders. A case study is discussed
where these techniques are used in a constructive way, making the learning activity easier and
introducing transparency in the decision making process. The strengths and weaknesses of the

integrated use of these two operational research techniques in this context are also discussed.
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Introduction

The increasing degree of competition in the banking sector, the irruption of new technologies in the banking
activity, the spread of new financial products and services, and the increasing needs for qualified labour
have subjected the banking institutions, and in particular bank branches, to a very demanding evolution
process in order to achieve competitive advantages or just to survive. In broad terms, bank branches are
very much like any other retail channel. However, for some financial products, their role assumes increasing
importance for the success of the banks’ strategy, namely when customers require human interaction in the
course of certain transactions and/or technical advice. Also, when it comes to forecasting demand, their
importance appears to be highlighted. Bank branches’ performance evaluation is, therefore, critical. Several
reasons have been offered to explain why it is fundamental to carry out appropriate performance
measurement exercises at the bank branch level (e.g. Cook and Hababou, 2001; Hartman et al., 2001;
Aleskerov et al., 2003; Emel et al., 2003; Cook et al., 2004; Portela et al., 2004; Camanho and Dyson, 2005;
Udeshi, 2005 and loannou and Mavri, 2006). Firstly, banking efficiency studies made at an institutional level
only reveal branches efficiency averages. Secondly, analysis at a branch level may reveal new business
opportunities. Thirdly, branch level studies may be more productive in terms of recommendations and
implementation of practical solutions. Finally, detailed studies of branches’ efficiency may improve variables
behaviour because branches are more sensitive to demographic, regional and/or economic variables.

In addition to these reasons, it is important to emphasise that the banking liberalization, the decreasing
intermediation rates, the increasing rates of competition, and the increasing complexity of the banking sector
together with the fact that bank branches still have favourable contacts with customers, turned them into
important means to improve efficiency in the financial markets. Performance measurement of bank branches
is fundamental, not only because it supports the decision process but also because it can contribute to
improve results. Therefore, a methodology is needed to support bank branches’ performance evaluation.
Nevertheless, it is important to bear in mind that performance measurement is not an easy task. Performance
measurement of bank branches is difficult because it is not always easy to know what to measure and how to
measure it, and also because an agreement between the decision makers involved in the evaluation process is often
required.

In spite of the remarkable progress that has been made over recent years in the development of better
integrated, balanced and strategically driven performance measurement frameworks, of which the Balanced
Scorecard (Kaplan and Norton, 1992) is one of the best known examples, it is recognised that there are still
issues which deserve further research if performance measurement systems are to provide a stronger basis
from which to manage effectively for improvement.

Diverse reasons may be offered to justify why many efforts to improve performance through performance
measurement and management have not met with great success. Taking a holistic view of the field, these
reasons can be grouped into two major intertwined categories: the first refers to the design and
implementation of performance measurement systems; the second refers to the analysis and use of the
information resulting from measurement.

In this paper we focus on the former category. Furthermore, by acknowledging the impossibility of
defining a single unifying framework applicable in all contexts and organisations, this paper focuses primarily
on the process underlying the design and implementation of performance measurement systems, rather than

on measurement frameworks and it adopts a complementarity perspective. That is, it bears in mind the



limitations of the most traditional evaluation techniques (e.g. efficiency averages and ratios) but tries to make
use of some of their positive features by including them, in a constructive and integrated way, in a more
holistic performance measurement system.

It is widely recognised that poorly designed performance measurement systems can seriously inhibit
their implementation and, consequently, their ultimate impact. It is therefore vital that organisations fully
realise the importance of developing appropriate measurement tools.

The identification of factors affecting performance and the understanding of their relationships is one of
the most important steps in performance measurement systems’ design. It is well known that unless the
process of identifying appropriate measures is understood and properly carried out, performance
measurement frameworks will be of little practical value (Neely et al., 2000 and 2002). Several techniques
have been proposed in recent years to help identify the factors affecting performance, including cognitive
maps (Suwignjo et al., 2000), strategy maps (Kaplan and Norton, 2000) and system dynamics (Santos et al.,
2002 and 2007). However, the identification of a set of performance measures does not, by itself, conclude
the process. It is important to bear in mind that it is likely that some of the performance measures will conflict
given that it is difficult for an organisation to excel in all of them simultaneously and, therefore, trade-offs
among these measures are inevitable.

Making trade-offs explicit is, therefore, another important step in developing measurement systems.
Many other authors have recognised the existence and the need to evaluate trade-offs among performance
measures (e.g. Richardson et al., 1985; Cross and Lynch, 1988/89; Fitzgerald et al., 1991; Lynch and Cross,
1991, Eccles and Pyburn, 1992; Mapes et al., 1997 and Da Silveira and Slack, 2001). Some of the most well
known performance measurement frameworks (e.g. the Balanced Scorecard, Results and Determinants
Framework and Performance Pyramid) also emphasise the need of measurement systems to make explicit
the trade-offs between the various performance measures, but are vague in how to deal with these trade-
offs. In these frameworks, trade-offs are implicitty made through the selection of a balanced or
multidimensional set of performance measures, but suggestions on how to make the trade-offs explicit in
practice are often not offered. Indeed, there appears to be little concern in the field of business performance
measurement on the use of structured approaches to guide managers in explicitly dealing with these trade-
offs, helping them to prioritise performance objectives and areas in which to concentrate resources. Some
exceptions include the works of Suwignjo et al.. (2000) and Santos et al.. (2002) who propose the use of the
AHP — Analytic Hierarchy Process — and the use of MAVF — Multi-Attribute Value Functions —, respectively,
to help managers make explicit the relative importance of the different performance measures through the
specification of acceptable trade-offs between these measures. The MAVF and AHP approaches have
already been used with success in several different applications. However, the former approach has been
criticised on the grounds of being too demanding on the decision maker in terms of the information required,
and on the grounds of requiring judgements that are difficult to elicit from the decision makers. In order to
address these difficulties the latter approach has been proposed. The AHP uses pairwise comparisons along
with a semantic and ratio scale to assess the decision maker's preferences. However, this approach has also
its own shortcomings. In particular it has been criticised by the possibility of exhibiting rank reversal (Belton
and Gear, 1983) and by its use of the eigenvalue procedure to derive priorities (Bana e Costa and Vansnick,
2001). In order to address the fundamental problem in using the principal eigenvector of a positive pairwise
comparison matrix to derive priorities, Bana e Costa and Vansnick (1997 and 1999) have proposed the
MACBETH approach — Measuring Attractiveness by a Categorical Based Evaluation Technique. In the



MACBETH approach the absolute judgements are based on differences of attractiveness, rather than on
ratios of priority or of importance, as required by the AHP method. Considering that the MACBETH approach
uses semantic judgements to elicit information from the decision makers and incorporates systematic
theoretical and semantic checks on the consistency of judgements, it is our belief that it can also play a
fundamental role on the field of performance measurement and management. It is, therefore, our aim to
explore its usefulness in explicitly dealing with the trade-offs between performance measures and in making
the process of performance measurement and management more transparent and defendable.

While progress has been made on these issues, more research is, however, required to improve our
current knowledge on how to prevent implementation failure and to expand the available empirical evidence
regarding the use of these and other techniques to assist the design of more effective performance
measurement systems. In particular, the use of analytical tools that help managers to identify performance
measures and their relationships and that help them to take explicit account of trade-offs between measures
should be encouraged.

In this paper we aim at showing how cognitive mapping and the MACBETH approach can be used in an
integrated way to support the development of multidimensional performance evaluation systems and to deal
explicitly with the trade-offs between the different dimensions of performance and interests of different
stakeholders. In doing so, we also aim to explore the practical difficulties that arise in their use in this
context. A case study is discussed where these techniques are used in a constructive way, making the
learning activity easier and introducing transparency in the decision making process. The case study
involved directors from the five biggest banks that operate in the Portuguese financial system and was
conducted during a two-year period. The strengths and weaknesses of the integrated use of these two
operational research techniques in this context are also discussed.

The paper is structured in three main parts. It begins with an overview of the literature on bank branch
performance measurement, followed by a presentation and discussion of the different decision support
phases of the process we have adopted to design a performance measurement system for bank branches
evaluation and the way in which the cognitive mapping and MACBETH methodologies were used. Finally it

concludes with a discussion on the results achieved and implications of this research.

Bank Branch Performance Measurement

As far as bank branch performance evaluation is concerned, four different categories of performance
measurement methods have been distinguished. These include traditional ratios; parametric or econometric
models; non-parametric or free distribution tests and integrated systems for performance evaluation.

As for traditional ratios, the main idea relies on the fact that banks that usually report higher profitability
ratios are also seen by stakeholders and costumers as preferential, and this attracts the biggest share of
deposits and potential borrowers. This has been the most used method to evaluate bank branch
performance (Barros and Leite, 1996; Cyree et al., 2000; Milis and Mercken, 2004 and Lau and Sholihin,
2005). However, traditional ratios have been criticised on several grounds. They have been criticised for
relying predominately or exclusively on financial measures; for revealing difficulties in operating multiple

criteria at the same time; for being essentially based on past data (i.e. lag indicators) and for being extremely



sensitive to economic, social and seasonal factors, among other reasons (for further developments, see Lau
and Sholihin, 2005 and Wu et al., 2006).

An alternative to these ratios is the use of parametric or econometric models. These models are
intrinsically related to statistical distributions and/or to well known mathematical techniques that obey to
certain parameters to achieve optimum solutions (e.g. linear regression, correlation analysis and factor
analysis). However, parametric models have been criticised on the grounds that they require a priori
definition of a production function and seek to optimize it. Thus, they are based on pure objectivism and only
seldom consider the possibility that optimum solutions may not exist. In addition, causal relations between
factors are not always well explored by parametric and econometric models, and these causal relations
assume an increasing importance in a bank branch performance evaluation context.

To address some of these limitations, non-parametric techniques have been proposed. Perhaps one of
the best known is the DEA — Data Envelopment Analysis — technique. DEA was first proposed by Charnes et
al. (1978) and it has been used by several authors in the context of bank branches efficiency measurement
(e.g. Dekker and Post, 2001; Halkos and Salamouris, 2004; Paradi and Schaffnit, 2004; Camanho and
Dyson, 2005 and Yang, 2009). One of the interesting features of DEA is that it allows each unit to identify a
benchmarking group; that is, a group of units that are following the same objectives and priorities, but
performing better. In this regard, DEA aims to respect the priorities of each DMU — Decision Making Unit — by
allowing each one of them to choose the weight structure for inputs and outputs that most benefit its
evaluation. As a result, it aims to classify each unit in the best possible light in comparison to the other units.
Another feature of DEA is that it does not require specification of a cost or production function, allowing for
richer models. In addition, DEA uses all the available data to construct a best practice empirical frontier, to
which each non-optimal production point is compared. This is a distinct advantage when compared to
regression-based techniques that focus on the average units and construct an average production function.
Moreover, if information is available, it allows the incorporation of several distinct assumptions regarding the
relationships operating at the frontier, regarding the returns to scale, the disposability of the inputs and
outputs, and the convexity of the production function. Despite all these advantages, DEA does have some
limitations. Firstly, standard DEA models do not take into account stochastic variation in the data and
assume that any deviation to the best practice frontier is inefficiency. Secondly, DEA assumes that it is
possible to fully characterise the production of goods/services by identifying a set of inputs and outputs of
production. However, some of the outputs of some companies are not easily measurable. Furthermore, there
are an extensive number of factors operating at different levels which impact on this transformation and
which may lead to the violation of the linear input-output relationship. Finally, DEA assumes proper
envelopment of all the DMUs. That is, a meaningful measure of efficiency can only be calculated if the
decision making unit under evaluation has a comparison set. Otherwise, the DMU will be classified as
efficient, simply because no comparison can be established. This problem can, however, be solved by the
introduction of weight restrictions regarding the admissible ranges of input or output weights.

The dissatisfaction shown towards some of these methods or just the need to complement them has
motivated a variety of performance measurement innovations. These innovations have ranged from the
design of new metrics (particularly non-financial measures relating to quality, stakeholders satisfaction,
flexibility and time) to the development of integrated systems for performance evaluation. Among those
developed include the BSC — Balanced Scorecard — (Kaplan and Norton, 1992). In the banking context, the

BSC has not been much explored and/or well reported yet. However, in broad terms, it may be characterized



as a conceptual framework for translating an organisation’s strategic objectives into a set of performance
measures distributed among four perspectives: Financial, Customer, Internal Business Processes, and
Learning and Growth. The Balanced Scorecard is developed from the organisation’s vision and strategies
and its main strength is in the way it seeks to integrate different measures and make explicit the links
between different dimensions of performance into a single system. Despite its strengths and widespread
use, numerous authors have identified shortcomings of the Balanced Scorecard. It has been criticised, for
example, for oversimplicity (Brignall, 1992), for not specifying how trade-offs are to be made between the
different performance measures used (Otley, 1999), and for neglecting important dimensions of performance
like competitiveness (Neely et al., 1995), employee satisfaction, supplier performance, product/service
quality and environmental/community perspective (Brown, 1996).

Whilst strengths and weaknesses can be pointed out to each one of these four categories of methods, a
review of the literature allows us to conclude that the main reason why some of the performance
measurement initiatives that have relied on them have not met the expected results is related with difficulties
in their implementation. Two major sources of criticism have been identified. The first is related with the way
in which the performance measures are often selected, which leads to the omission of important evaluation
criteria, as pointed out by Lovell and Pastor (1997), Suwignjo et al. (2000), Hartman et al. (2001),
Manandhar and Tang (2002), Jahanshahloo et al. (2004) and Camanho and Dyson (2005). The second is
related with a lack of transparency in dealing with the trade-offs between measures, as highlighted by
Suwignjo et al. (2000), Mihelis et al. (2001) and Wu et al. (2006).

In the following sections we aim at showing how cognitive mapping and the MACBETH approach can be
used in an integrated way to support the identification of evaluation criteria and to deal explicitly with the
trade-offs between the different dimensions of performance and interests of different stakeholders.

It is important to emphasize that important advances have been made in recent years to address these
issues. For instance, Suwignjo et al. (2000) proposed the integrated use of cognitive maps and the AHP to
define evaluation criteria and to add transparency in dealing with trade-offs between these criteria. Santos et
al. (2002 and 2004) proposed, in turn, the integrated use of SD — Systems Dynamics — and the MAVF
approach. However, to the best of our knowledge no evidence has been documented exploring the
integrated use of cognitive mapping and of the MACBETH approach in this particular context.

Cognitive maps (see, e.g. Eden, 1995 and 2003; Ackermann and Eden, 2001; Eden and Banville, 2003 and
Eden and Ackermann, 2004) are seen as important tools that aim at helping the facilitator (i.e. researcher, scientist
or consultant) in structuring complex problems. They may assume different visual and interactive forms that help
individuals to materialize their experiences, thoughts and ideas while discussion and knowledge are promoted. Thus,
their use seems to be useful in a bank branch performance evaluation context, not only because they might reduce
the omission rate of important criteria, but also because they might promote a deeper understanding of the causal
relations between those evaluation criteria.

The MACBETH approach (for a general overview and some practical applications, see Bana e Costa et al.,
1999; Bana e Costa et al., 2002; Belton and Stewart, 2002; Bana e Costa and Chagas, 2004; Bana e Costa et al.,
2005 and Bana e Costa et al., 2006) is considered as an interactive technical procedure that supports the
construction of numerical scales of intervals, which aim at quantifying the difference of attractiveness between two
alternatives considered, based on semantic judgments. However, MACBETH deals with cardinal value scales in a
more innovative way because, unlike the AHP that is based on the concept of priority/importance and on ratio

scales, the MACBETH methodology makes use of scales of difference of attractiveness, considered more



appropriated, among other things, to project repulsive judgments (for further discussion, see Bana e Costa et al.
2001, Bana e Costa and Chagas, 2004; Bana e Costa et al., 2003 and Bana e Costa et al., 2005).

Both cognitive maps and the MACBETH approach have been intensively researched and each has individually
proved its potential to inform and support the decision making process. Nevertheless, their independent use in the
context of performance measurement is relatively scarce and there is no documented evidence reporting their
integrated use to support the design and implementation of performance measurement systems in a bank branch
performance evaluation domain.

The next sections document how these two analytical tools were combined to help design a performance
measurement system to evaluate the performance of bank branches, and discuss the strengths and limitations of
their integrated use in this particular context. Although this research has been conducted with the collaboration of
experts from different banks that operate in the Portuguese banking system, it is important to highlight that the
measurement system we discuss in the next section is illustrative and reflects only the point of view of the

participants involved.

Designing a “New” Performance Measurement System

The case study presented in this paper was conducted during a two-year period and it followed the main steps of a
‘typical’ MCDA — Multiple Criteria Decision Analysis — process (e.g. Bana e Costa et al. 1997; Belton and Stewart,
2002; Bana e Costa and Chagas, 2004 and Bana e Costa et al., 2004). The design of the performance
measurement system was, therefore, organised in three main phases: the first phase, called the structuring phase,
was concerned with analysing the existing performance measurement practices and with applying cognitive maps as
a way to identify the key performance areas and the key performance indicators to assess bank branches; the
second phase is the evaluation phase, which aimed at applying the MACBETH technique to make explicit the
relative importance of each performance area and indicator; the third phase, called the recommendations phase,
explored the use of cognitive maps and the MACBETH technique as means of adding value to the existing practices
regarding bank branch performance evaluation.

The study involved several individual interviews with six bank directors from five of the largest banks operating in
Portugal, extensive analysis of relevant information and a series of group meetings, with a two-fold purpose. Firstly,
to develop a “new” performance measurement system integrating the use of cognitive maps and the MACBETH
approach. Secondly, to explore whether the “new” system could overcome some of the shortfalls of the existing
measurement practices, namely, testing whether the process adopted simplified the identification process of the
evaluation criteria and introduced transparency in the trade-offs between procedures of those criteria.

In the following sections, the process used to design the “new” performance measurement system is

described and discussed. The system’s ability to add value to existing practices is also analysed.

The Structuring Phase

The Actors
It is widely accepted that effective performance measurement systems should provide decision makers with

information about the degree to which organisational objectives are being achieved and how well an organisation is



performing its tasks. To get this information, an appropriate set of performance measures is required. The selection
of these measures should be the responsibility of a decision maker or a group of decision makers which will,
ultimately, act on the information the measures provide. The first step in the design process we have adopted was,
therefore, the selection of a decision group that could assist us in the design of the performance measurement
system and that could critically assess it. We were particularly interested in exploring the value added by the use of
the cognitive maps and the MACBETH approaches to the current practices of evaluation of bank branches.

Generally, the decision making literature defines a decision group as a set of two or more people responsible for
detecting and defining a problem, analysing it, creating possible solutions and evaluating them, and/or conceiving
strategies to implement improvement actions (Turban, 1995). Furthermore, when an organisation is facing a
complex problem, an external expert, with specific knowledge and experience in the area of the problem, is often
consulted, which allows the group to be aware of alternatives, chances of success and any costs they may incur
(Belton and Hodgkin, 1999). However, when deciding who and how many should take part in the group it is
important to bear in mind that to get al.l the members together in a particular place at the same time can become a
difficult if not impossible task. Indeed, the meetings can become protracted, coming into conflict with the pressuring
timings of the problem. If to these considerations we add decision makers’ hesitations and doubts (see Keeney,
1992), then the selection of the elements that will compose the panel of experts is assumed as a matter of vital
importance for the design of a multicriteria decision-support model.

Considering that there is no ideal number of experts, as different authors recommend different numbers
(e.g. Bana e Costa and Thomaz, 2000; Ackermann and Eden, 2001; Mingers and Rosenhead, 2001; Eden
and Ackermann, 2001b and 2004 and Bana e Costa et al., 2002), when forming the group of experts that
would cooperate with us in the development of the performance measurement system we took into
consideration three basic principles. Firstly, we tried to include in the group directors and skilled banking
technicians with senior responsibilities in the Portuguese banking system as "the process of quantifying
values seems much simpler with individuals higher up in an organization" (Keeney, 1992: 153). Secondly, we
tried to form a group that was “manageable”, that is, that we anticipated could be brought together with some
ease. Thirdly, in spite of us being aware that each bank has its own strategies and priorities, we tried to
integrate in the group elements from different institutions and from different parts of the country in order to
ensure the representation of different objectives and different management perspectives.

As a result, we ended up with a group formed by six members, most of whom were banking experts with
coordination responsibilities (e.g. commercial directors and coordination directors). This was, however, a
panel of convenience, which resulted from the contacts made by the facilitator and from the availability of the

decision makers.

The Problem Definition

Considering that the main objective of this research was to test the practical relevance of the use of cognitive
mapping and of the MACBETH approach to add value to the process of performance evaluation of bank branches,
the development of a “new” measurement system based on their use was fundamental. This system should allow
the assessment of bank branches based on the decision makers’ values, but also serve as a tool for learning and
improvement. Because the intended system should also allow the ordination of bank branches, we can say that the
decision, technically problematic, is one of assessment and the technical issue of the problem is one of ordination.
However, it is important to emphasise that the order resulting from the scores that each bank branch will receive

through its evaluation is used mainly to establish priorities for action and not to define rankings of branches.



We can say, therefore, that the problem in hand involves the design of a multicriteria decision analysis
model through the identification of FPVs — Fundamental Points of View — (see Bana e Costa et al., 1999)

considered important to assess the performance of bank branches and to allow comparisons between them.

Identifying the Key Performance Areas

In order to identify the key performance indicators (i.e. the FPVs) we defined a trigger question that provided
the focus for the discussion. This question was: "Based on your values, what are the main characteristics of
a good bank branch?”.

The development of individual cognitive maps was, however, the first formal step of the structuring
process and took over twelve weeks to be concluded. Several meetings with an average duration of three
hours took place and different actors were involved, namely: facilitator, decision makers, psychologist
(responsible for providing support in the clarification of some concepts and for facilitating the application of
the techniques) and a communication assistant (responsible for the graphic and photographic recording of
the sessions). For convenience reasons, and motivated by limitations to the decision makers’ availability, it
was considered appropriate to start the structuring process following the SODA | approach — Strategic
Options Development and Analysis — (Eden and Ackermann, 2001a and 2001b) (i.e. the process started with
individual interviews of the decision makers). Furthermore, between each session, some time was made
available for the facilitator to reflect on what had happened. This reflection was important to conceive
recommendations for the next meeting and, of course, consistently proceed in the process. Based on these
guidelines, each session began with a brief presentation of the basic concepts involved in the structuring
process of complex problems, accompanied by a simple explanation of the concept of cognitive maps. After
the exchange of some points of view, cognitive maps and cognitive processes became known to all decision
makers.

Once we gained the trust of the decision makers and once their interest for the construction of individual
cognitive maps aroused, the next step was the identification and selection of the fundamental criteria
necessary for the performance evaluation of bank branches. To that end, we used the above mentioned
trigger question and we used the commonly called "post-its technique". The essence of this technique is to
write what the decision makers consider as relevant criteria on stickers — one post-it for each criterion —
which are then grouped in clusters, creating a division of the map in areas of concern (for further

developments on this technique see e.g. Ackermann and Eden, 2001 and Bana e Costa et al., 2006).

Understanding the Cause and Effect Relationships

After grouping the post-its in areas of concern, the next step was to perform an internal analysis of each
cluster. In practice, the main objective of the internal analysis of each cluster was to identify relationships of
influence (i.e. cause-effect links) between the identified criteria. Based on a direct and constant interaction
with each one of the decision makers, the communication assistant was responsible for monitoring the
process and for registering such links (or arrows) in their maps. Once all the links were registered, each
decision maker was invited to reflect on his/her map, and was given the opportunity to reshape the clusters,

introduce or change criteria and/or even restart the entire process.



The Collective Map

As mentioned before, the structuring process developed in this study started with individual interviews.
However, in line with the SODA | approach, after obtaining the individual cognitive maps, the holding of a
group session becomes necessary to allow the definition of a collective map (Eden and Ackermann, 2001a
and 2001b). Due to the lack of availability and/or travel difficulties expressed by two of the decision makers,
we had to pursue in the attempt of obtaining a collective map with only four of the six original decision
makers. The difficulty in bringing together all the decision makers in a single session had, indeed, been
anticipated. Whilst the selection of the six initial participants was based on the need for the model to reflect,
among other things, different approaches of management, social and geographical imbalances (e.g. Interior
vs. Seaside) and regional issues (e.g. North vs. South), we were fully aware that the number of decision
makers could decrease during the process. It is important to emphasise, however, that the contributions of
the two decision makers which have failed to integrate the final panel were reflected in the collective map.
Furthermore, to increase the discussion between decision makers and enrich the outcomes of the process,
one of the decision makers that had been further consulted was invited to participate in the group work
session.

In order to move from the individual maps to a collective map, the facilitator, based on the analysis of the
individual maps, decided to propose a preliminary version of a group map to the decision makers. This
preliminary version aggregated the various concepts given in each of the individual maps and was presented
to the group. Through negotiation, the group reached a compromise solution for the problem. Following this,
a strategic cluster map was then established, discussed and reviewed by the panel. It should be
emphasised, however, that the task of building a strategic cluster map proved to be quite a difficult and
challenging task, given that often similar terms were used by the decision makers but with different meanings
reflecting different ways of thinking. In practice, this process was interactive and only ended once all the
decision makers agreed with the form and the content of the final map. During the group working session
several aspects were discussed with and among decision makers, and not always a convergence of points
of views was absolutely achieved. However, once a compromise agreement was reached a collective (or

strategic) map was defined. Figure 1 illustrates part of that map.
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It should be noted, however, that in spite of totalling more than two hundred concepts and providing
consolidated information on the problem, this final version of the collective map could have been different or
more thorough, had the sessions lasted longer or had the circumstances or the people involved been others.
Thus, it seems appropriate to interpret this as a final product of the negotiation and the agreement stated

among the decision makers involved in the process.

Selecting FPVs, Descriptors and Impact Levels

After re-establishing the discussion with the decision makers and based on the knowledge gained during the
process, it was found that some concepts had been considered to be critical in the strategic map, and
therefore should be included in a system to compare the performance of bank branches. These concepts
include: Effective Efficiency and Potential Differentiation. Whilst the former is common to bank branch
evaluation processes and can be easily measured in terms of profitability for example. The latter is much
less common and it refers essentially to the intangible variables that might increase the attractiveness of the
branches under evaluation. These two concepts were then broken down into three major areas of concern,
understood as fundamental for a bank branch performance evaluation process: Potential Attractiveness,
Profitability and Customer Satisfaction.

These three areas configure concerns of different strategic and operational nature. Although several
concepts exposed on the strategic map were not translated into key concerns, they served to clarify the
problem. It is also important to emphasise that the construction of a tree of performance indicators or PVs —
Points of View —, as it is often referred to in the MCDA literature, is characterized as a very subjective

procedure and, as mentioned before, it strongly depends on the individual skills of the facilitator. However,
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and in spite of not being a smooth transition, the construction of the tree becomes easier when based on the
strategic map, according to the high volume of information it offers.

Therefore, based on the collective strategic map, on the increased understanding that emerged from its
development, and following Keeney’s methodological orientations (see Keeney, 1992), a set of key concepts
and performance measures were derived and structured (using the M-MACBETH software) in a performance
measures tree (also known by tree of PVs) as shown in Figure 2. These measures, some of which were later
broken down into more specific performance indicators, formed the basis of the performance measurement
system. Nevertheless, it seems important to highlight that this structure was proposed by the facilitator and
that changes resulting from the feedback received from the decision makers involved in the process have

been incorporated in order to adequately represent their views.

. Bank Branch Selection
4. Effective Efficiency
—J Profitability

4. Costumer Satisfaction

—J Quality of Senice

4. Management Team' Technical Skills
4. Human Resources’ Characteristics
4. Other Qualitative Aspects
4. Convenience

Differentiation

Potential Attractiveness

4. Strategic Dimension
4. External Layout
4. Internal Layout

Figure 2 — Performance Measures Tree

Once the tree of performance indicators was derived, its properties checked and the meaning of each of
the eleven FPV agreed upon (bold marked in Figure 2), the next step of the structuring process consisted in
the construction of descriptors in order to enable each FPV to properly reflect the judgment values of the
decision makers and the characteristics of the bank branches to be assessed. Again, this phase of the
process was conducted with the direct involvement of the decision makers. We started by defining a

descriptor for each FPV, and then moved to define the impact levels for each descriptor. For example, FPV1
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(Income) became operational by a descriptor that balances the sum of (financial and complementary)
intermediation rates with the business volume. According to this descriptor, the higher the ratio the better the
bank branch will be. To define the impact levels we first had to decide on the lower and upper limits of the
impact as well as identify reference levels for each FPV. Table 1 presents the seven impact levels (L; with i

=1, 2, ..., 7) of the FPV1’s descriptor and exemplifies what was done for all FPVs.

Impact Reference -

Levels Levels P
Ly > Intermediation Rates / Business Volume > 2%. (Month).
L, 1.7%0 < ¥ Intermediation Rates / Business Volume < 2%o. (Month).
Ls Good 1.4%0 < Z Intermediation Rates / Business Volume < 1.7%o (Month).
Ly 1.1%o < X Intermediation Rates / Business Volume < 1.4%. (Month).
Ls Neutral 0.8%0 <  Intermediation Rates / Business Volume < 1.1%. (Month).
Ls 0.5%0 <  Intermediation Rates / Business Volume < 0.8%. (Month).
L, > Intermediation Rates / Business Volume < 0.5%. (Month).

Table 1 — Impact levels of the descriptor of the FPV1 (Income)

Once the limits and reference levels were identified, we were able to sort the levels in order to obtain the
value functions by sections. Only when the impact levels for each descriptor were defined, were we able to

move to the next step, that is, to the evaluation stage.

The Evaluation Phase

Value Judgments and Local Preferences

This phase of the process consisted of the construction of value judgment matrices for the defined
descriptors. This procedure is required in order to obtain local preference scales for each one of the FPVs
comprised in the model. In other words, the construction of a cardinal value function for each one of the
descriptors allows the measurement of the partial attractiveness of the branches in accordance with each
FPV. The construction of these scales was implemented based on the MACBETH methodology which took
place in a group work session that lasted approximately twelve hours.

Despite the occurrence of some inconsistencies, which were promptly addressed with further
discussions with and among the decision makers, it was precisely at this stage that the greater advantage of
the MACBETH technique emerged. In fact, in contrast to the direct rating and to the bisection approach to
illicit value functions, MACBETH does not require major cognitive efforts from the decision makers. A major

advantage resulting from this technique is the ability it offers to manage information that decision makers
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have, but in a disorganized form, proposing numerical scales based on semantic judgments, seen as a much
more natural way of value expression (for further discussion, see Bana e Costa and Chagas, 2004). Based
on this approach, the value judgment matrices were completed using the following categories of semantic
differences of attractiveness: 0 — null; 1 — very weak; 2 — weak; 3 — moderate; 4 — strong; 5 — very strong and
6 — extreme (Bana e Costa et al., 1999). As an example, Figure 3 illustrates the value judgments, the scales
proposed and the value function of the FPV 1. After obtaining a cardinal value scale for each descriptor,
which allows the local evaluation of the different branches, the next step of the methodology used was to
obtain the trade-offs between the FPVs identified for this problem. This step is important because the
definition of cardinal value scales on the descriptors only allows the partial assessment of the branches, in
accordance with each FPV. Therefore, in order to be able to add the local assessments and to get a global
assessment of the bank branches, it is necessary to determine the relative importance of each FPV (i.e. the

weights, trade-offs or substitution rates).
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srale
L1 weny weak 1eak moderate gtrang L (T | L (T | ia0

[ “ weak moderate strong v, strong v, strong lad
L3 _ 1eak moderate gtrang gtrang 100
L4 “ weék moderate strong =1
LA _ ek roderate a
L6 e —&0
L¥# _ -1a0

Consistent judgemenis
& O 9514 & BIEE- & 2 T

s

# > T %
]
% [ncome =5 180 - 180
160
Current | MACEETH | MACBETH 140 -
scale anchared baszic 100

L1 180 | 1s0.00 14_00 100 1
Lz 160 | 1€0.00 13.00 60 - >
L3 100 100 .00 10.00 20 + 0
L4 s 5&£.00 7 .80 20 4
L5 0 0.oo E._00 -60

i | -60 -
LE -&0 | =€0.00 Z.00

b i -100 -
LY =100 | =1I00._049 0. a0

[ L7 L6 L5 L4 3 L2 L1

Figure 3 — Value judgments, proposed scales and valu e function of the FPV 1

The Trade-Offs Procedures
Once the local scales were obtained and the tests of mutual preferential independence were conducted (for further

discussion, see Bana e Costa and Beinat, 2005), the procedure used to calculate the relative weights of the FPVs
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consisted of two main stages. Firstly, based on a matrix of comparisons, the decision makers were asked to pairwise
compare and order all the FPVs in terms of decreasing overall attractiveness (for an in-depth discussion, see Bana e
Costa et al., 1999). Secondly, decision makers were asked to project their semantic judgments in relation to the
difference of attractiveness between those FPVs. With the projection of those semantic judgments, a MACBETH
scale with the trade-offs values was proposed for discussion. Once the trade-offs between the FPVs of the model
were obtained, the relative and the overall evaluation of some bank branches became possible. In fact, this enabled
the decision makers to assess branch performance and, therefore, to start testing the model and the processes used
for its design. However, it was necessary to request information on some bank branches. The request for information
was sent to one of the five largest banking institutions that operate in Portugal and the information regarding four
bank branches was provided to us under anonymous conditions. The number of bank branches and the branches to
be used in the testing of the model was an administrative decision of the bank under analysis. In spite of the low
number of bank branches used and the fact that the data referred to a particular time period (September/2006), the
information we derived from the testing of the model was considered very useful to conclude about its applicability in
a real context, to increase the decision makers’ interest for a practical application of the model and process used,

and to promote (again) the discussion between the group members.

Measuring the Performance of Four Bank Branches

For the overall evaluation of the bank branches it was necessary to determine, in advance, the partial
attractiveness values of each branch on which the information was available. Based on the descriptors and
on the cardinal value scales obtained for each FPV, the partial impact values in each FPV were easily
calculated. The partial attractiveness revealed by each branch (called Alphas for confidentiality reasons) is

given in Tables 2 and 3.

FPV, | FPV, | FPV; | FPV, | FPVs | FPV, | FPV; | FPVg | FPVe | FPVy, | FPVy,

Alpha 1 ls | Li | Lo | Ls | Le | Lo | Li | Lt | Lu | L Ly
Alpha 2 Lo | Li | L | Ly | L | L | L | L | L | L L,
Alpha 3 Ls | Li | Lb | Ls | Le | Le | Li | Lt | Ly | Ls L,
Alpha 4 ls | Ls | Ls | Lo | Le | Le | Ls | Le | Ly | Lo L,

Good Robot L L L4 L, L, L, L, L, Ls L, L

Neutral Robot L5 L5 L5 L5 L3 L6 L3 L4 Lg L3 L6

Table 2 - Levels of partial attractiveness revealed by the evaluated branches
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FPV, | FPV, | FPV; | FPV, | FPVs | FPV, | FPV; | FPVg | FPVe | FPVy, | FPVy,

Alpha 1 0 175 | 300 |66.67 | -800 | 100 | 200 | 125 |-83.33|216.67| 140

Alpha 2 55 | 175 | 300 |33.33|-800| 25 | 200 |-87.5|33.33|-16.67 | -20

Alpha 3 100 | 175 | 300 |33.33| -800 0 200 | 125 |33.33|-133.33| 140

Alpha 4 100 | 100 0 100 | -800| O 0 -50 |33.33| 100 -20

Good Robot | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100

Neutral Robot 0 0 0 0 0 0 0 0 0 0 0

Table 3 - Values of partial attractiveness revealed by the evaluated branches

As can be observed from Tables 2 and 3, two fictitious branches, called Good Robot and Neutral Robot,
were also defined. This procedure aimed to facilitate cognitive comparisons, as the Good Robot defines a
branch that meets the good levels of all FPVs, while the Neutral Robot reflects a branch that, by aggregating
all neutral levels, is not considered attractive or repulsive by the decision makers involved in the process.
With the local values of the four evaluated branches, it became possible to make considerations about their
behaviour in each FPV. For example, Alpha 1 shows a good performance in FPV 10. However, it reveals the
worst performance according to FPV 9. Naturally, this bad performance influences the final score of its
overall assessment. On the other hand, this enables the decision maker (or the model user) to ascertain why
a performance is so low and, if appropriate, to propose actions to improve the performance of that branch
under that FPV.

Having completed this phase, the next step consisted in the aggregation of the local ratings, based
on a simple additive model. Table 4 shows the values of (relative and global) attractiveness revealed by

each one of the evaluated bank branches.

Global | FPV, | FPV, | FPV; | FPV, | FPVs | FPVs | FPV; | FPVg | FPV, | FPVy, | FPVy,

Alpha 1 65.02 0 175 | 300 | 66.67 | -800 | 100 | 200 | 125 | -83.33 | 216.67 | 140

Alpha 2 39.60 55 175 | 300 | 33.33 | -800 | 25 200 | -87.5|33.33| -16.67 | -20

Alpha 3 62.31 | 100 | 175 | 300 | 33.33 | -800 0 200 | 125 | 33.33 | -133.33 | 140

Alpha 4 -12.86 | 100 | 100 0 100 | -800 0 0 -50 | 33.33 | 100 -20

Good Robot 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100 100

Neutral Robot 0 0 0 0 0 0 0 0 0 0 0 0

Weights 0.1139 | 0.1062 | 0.1216 | 0.1313 | 0.0618 | 0.0927 | 0.1293 | 0.0714 | 0.0888 | 0.0309 | 0,0521

Table 4 - Partial values and overall attractiveness revealed by the evaluated branches
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Once the aggregation of partial values and the calculation of the overall scores of the four bank
branches took place, it was possible to obtain a rank of the branches according to their overall performance.
Alpha 1 was ranked in first place (best overall score of 65.02); Alpha 3 and 2 were ranked in second and
third places, respectively, and Alpha 4 was ranked in last place (worst overall score of -12.86). It is important
to emphasise, however, that the ranking was not seen as an end in itself but as a means to discuss the

results and learn from them.

Analysing the Results

Based on a facilitator’'s proposal, and following the example of Phillips and Bana e Costa (2007), a final
discussion of the results and of the process used was performed. This discussion was important to reflect
further on the results and derive some practical lessons. Based on that discussion, it was possible to take
important lessons, such as: (1) overall performance values allowed an effective discrimination of the studied
branches (despite being only four), (2) it was also evident for all the actors involved in the process that the
total score achieved with the Good Robot (100 points) showed that the degree of demand was high, since
the best overall score was only 65.02 points (Alpha 1) and (3) the comparison of branches with the robots
(Good and Neutral) proved to be a very useful exercise as it made the process of obtaining a more accurate
idea about the relative position of the four branches easier.

The model developed in this study was still useful to identify the sources of a lower performance
achieved by the branches, which could facilitate the identification and/or application of improvement actions.
With the final ranking of the bank branches, the evaluation phase was completed. At this point, the
receptiveness and the satisfaction expressed by the decision makers on the achieved results should be
noted. Following this stage, several different analyses were carried out with the aim of validating the results
and checking the stability of the model. In particular, we have carried out map, sensitivity and robustness

analyses. These analyses were the basis of the recommendations phase.

The Recommendations Phase

This phase of the process rather than aiming to provide recommendations about the problem was a useful step to
reflect on the process, model and results achieved. This allowed all decision makers involved to gain a clearer
understanding of the problem of performance assessment of bank branches and to think about some of the
characteristics that the process and models should have to allow a more effective performance measurement.

The fact that the process adopted followed a non-prescriptive position, and was supported by two operational
research tools that allowed the decision makers to include their views and interests in the multicriteria evaluation
model was regarded as a very important characteristic to ensure a successful implementation. This implementation
may benefit as well from the versatility and flexibility of the process adopted, as it easily allows new information to be
included or irrelevant information to be excluded. The versatility and flexibility of the process make it also easily
adaptable to the development of assessment models based on some well known performance measurement
frameworks as is the case of the Balanced Scorecard.

As far as the model is concerned, its development and assessment allowed us to conclude that most of its
usefulness derives from the increased understanding of the problem that it promotes. Rather than using
performance assessment models as control tools, it is fundamental to see them as important learning mechanisms.
In fact, by taking a social-technical approach, the process increased communication and shared understanding

among the decision makers, which increased transparency and turned bank branch evaluation easier. For example,
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the model developed during this research does not aim to prescribe optimal solutions. Rather it aims to
promote a better understanding of the problem of assessing bank branch performance. Moreover, because
the model was built based on the preferences of a specific group of decision makers, its generalization to
other contexts (or to other groups), without the necessary adjustments and changes, could jeopardize the
results arising from its use. It is important to bear in mind that the model presented in this research and the
results obtained with the assessment we have carried out for testing purposes, should be regarded only as
the result of an exploratory negotiation process with the decision makers involved. As such, the model
should be faced as a starting point for any assessment exercise in this context and not an end in itself.

As far as the results of assessment are concerned, the research made it clear that these will depend
strongly on the context and actors involved. Indeed, the existence of different contexts of analysis or different
beliefs and values on the part of the decision makers might lead to different results. This should not,
however, be regarded as a weakness. It is important to bear in mind that different decision makers or
organizations might have different priorities which will be captured in the weights defined by the multicriteria
models and, therefore, in the results they provide. The analysis on the results of the model also brought to
light the need to be careful when interpreting these results. It is highly recommended that the results be
complemented by a thorough analysis of sensitivity and robustness in order to support performance

evaluations in contexts of uncertainty and/or information inaccuracy.

Testing the Process and the “New” System

After validating the results, we conducted a last session involving the facilitator and a Director of the bank
under analysis. This Director was responsible for the bank branches’ strategic planning at a national level
and was also the person that provided us with the information of the four bank branches evaluated. Her
views on the system and the process were regarded by us as very important as she knew in first hand the
assessed branches and was a neutral and external element to the process, since she had not participated in
any of the previous sessions. This final session took place at the bank’s headquarters in Lisbon and lasted
two and half hours. With this session we aimed: (1) to increase our understanding on the current practices of
this bank regarding bank branch performance evaluation; (2) to discuss the extent to which the integrated
use of cognitive maps and the MACBETH approach could add value to those practices, and (3) to get
feedback on the results obtained in the previous work sessions. The attainment of these objectives would
provide us with fundamental information to assess the practical relevance of the process we have followed
and of the model we have developed, and to identify the strengths and weaknesses of both.

To this purpose we began the session with a brief presentation of the research framework, and moved
then to ask the Director how the performance of bank branches in her bank was being assessed. The
answers provided pointed to a fragmented use of several ratios, indexes and volumes, predominantly based
on a financial perspective (e.g. Business Volume, Profitability and Degree of Recovery), which reinforced our
previous conclusion that the current measures and indicators for assessing the performance of bank
branches continue to be dominated by the use of traditional indexes. However, it was pointed out that the
this bank is in a transition phase, which seeks to introduce in the branches evaluation process some service
indicators, namely Quality Management, considered by the Director as one of the most important ones. Once

the Director finished commenting on the current practice, and prior to our presentation of the results, she
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was asked to express her views regarding the performance of the four branches we have assessed.
Although she did not want to go into much detail at this stage regarding her perceived performance of these
branches, she emphasised that Alpha 1 was the best performer and Alpha 4 was the worst, which
corroborated the results provided by the model as previously discussed.

The next phase of this session began with a brief presentation of the process we have followed to design
the assessment model and with the presentation of the results it has provided. The Director was then asked
to comment both the process and its results. This phase of the session proved to be very fruitful in terms of
results consolidation, especially when it was explicitly recognised by the Director that the process we have
used, and which made use of cognitive maps, allows a deeper knowledge on how the different performance
indicators interact, facilitates communication between decision makers and helps to reduce the rate of
omitted criteria in a bank branches’ performance evaluation process. Moreover, the possibility of aggregating
information through the MACBETH approach was considered extremely important for branch management,
not only because it offers an overall performance score for each bank branch but also because it makes use
of semantic judgements to obtain the trade-offs between criteria, which may be useful in obtaining
judgements from the decision makers.

With regards to the results obtained, and in particular the final ordering of the branches obtained with the
model application, the Director completely agreed on the place occupied by Alpha 1 and Alpha 4 (first and
last, respectively). She expressed, however, some uncertainty on the positions occupied by the other two
branches (Alpha 2 and Alpha 3). She started by emphasising that these two branches were located in the
same commercial region of Lisbon, which could cause some initial difficulty in assessing the achieved
positions, but she finished by recognising that her bank’s current practice for bank branch evaluation does
not offer an overall performance score as complete as the one offered by the model we propose here. On
this basis, a careful analysis of the impact profiles of the four bank branches, including an analysis of their
distance against the robots, allowed the Director to get a deeper understanding of the results obtained and
realise the full potential of the process and model used.

In spite of considering that in some circumstances it may be difficult to rank some bank branches, the
Director recognised the potential of the techniques used and of the model derived to bring very valuable
insights to the process of bank branch performance assessment. This became apparent when the Director
stated that the greatest contribution of this work is not the ranking it allows, but the improvement actions that
can arise from the analysis it generates. These actions “are not easily identifiable by traditional indicators",
according to the Director.

In the final stage of the work session, the Director was asked to express explicitly what could be the
value added by the process adopted and the model derived to assess the performance of bank’s branches
on a regular basis. She emphasised that by following this process it would be possible to capture more
performance dimensions, and therefore to carry out a more complete performance evaluation than the one
that is currently in practice.

Although the performance assessment model that derives from the process we suggest was considered
to be strongly dependent on the opinion of the decision makers involved in its development, the potential of
this model to capture the cause and effect relationships between performance variables and to facilitate the
identification of gaps and points where there is a need to intervene in order to improve branches’
performance was emphasised. The process was also seen as "interesting for a planning central system"

(according to the Director), because it offers a holistic view of the branches’ rating system, increases
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decision makers’ degree of knowledge and direct involvement, increases the potential for planning scenarios
and detects opportunities for improvement actions.

The Director was also asked whether she agreed that the integrated use of cognitive maps and the
MACBETH approach can help reduce the rate of omitted criteria and can add transparency in dealing with
the trade-offs between performance indicators. According to the Director, “maps facilitate the identification of
all possible evaluation factors”, and it was concluded that they contribute to reduce the rate of omitted
criteria. In fact, among other reasons, the Director highlighted that maps’ exploratory character revealed to
be extremely important in a bank branch evaluation context, since it allows decision makers to understand
and to structure their own thinking at several stages of the evaluation process. Between those stages,
decision makers are allowed to (re)analyse their thoughts, to share and to reform ideas, and/or to explore
new ones. This facilitates the identification of new (forgotten?) evaluation factors. However, it was pointed
that the information collected with the cognitive maps was very sensitive to contingent issues, and this
requires precaution in generalizing the findings. When confronted with the value added by the MACBETH
approach to make the trade-offs between performance criteria more transparent, the Director mentioned that
she does not know enough about the methodology to draw a definitive conclusion but emphasised that the
use of semantic judgements by the MACBETH approach is a much more natural way to express values. In
addition, it was recognised that the technique simplifies the calculation procedures and may decrease the
degree of cognitive requirement for the comparisons that give origin to the trade-offs.

The Director also expressed her views on the practical relevance of the model developed. She pointed
out that the model was consistent and able to translate "a more complete and fairer rating system"
(according to the Director). Moreover, it was defined as "an actionable output, allowing you to know where to
act and how to compare" (also according to the Director).

Some concerns were, however, raised during the discussion. In particular, the need to reduce the
subjectivity involved in the process of collecting information and consequently the need to find more
objective criteria for modelling some of the subjective aspects included in the model was emphasised. Still,
the Director considered the model as "flexible enough to be adopted”, where "nothing falls off or ceases to
be considered" and "has sufficient flexibility to introduce the level of detail that each organisation desires".
Moreover, while defending bank branch performance evaluation as one of the most difficult tasks of modern
management, the Director stressed the practical relevance of the model, because "it translates all the major
themes that are present in the assessment of a bank branch and identifies relationships of cause and effect".

Before the session ended we still asked if her bank would be willing to implement a system with these
features in the near future. The answer to this question was affirmative and it was mentioned that "her bank
has all interest in evaluating a system of this nature" and that "it makes sense to have a system like this in
the organization". It was also stated that "it is something worthy of being discussed among the bank’s
departments". It was, however, recognised that "the introduction, implementation and operation of the
system within the organisation would require the intervention of a facilitator" as his/her expertise would be a

critical factor of success in dealing with methodologies that are not well known among non-academics.
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Discussion and Conclusions

Cognitive Mapping and MACBETH are two modelling approaches that have individually proved their
potential to inform and support decision making. Their use in an integrated way to assess and evaluate
policy options and to prioritise public investments, among many other decision problems, has also shown
fruitful results. This paper has sought to demonstrate that there is also a clear potential for these approaches
to be employed in support of performance measurement and management. The use of these approaches
can bring new insights to inform and support the development of more effective performance measurement
and management systems, as it was shown with the development of a system to assess the performance of
bank branches.

The integrated use of cognitive maps and of the MACBETH approach provides an important tool for
discussion and a shared language between the different individuals and groups of decision makers, which
facilitates communication and learning. Throughout the modelling process, the participants have the
opportunity to share and make explicit mental models they have as well as the priorities and values that
influence their decision making. This will provide a powerful means for exploring and reconciling important
differences in the models and value systems held by the different participants involved, facilitating a holistic
vision of the problem under analysis and/or the system under construction, increasing negotiation,
consensus and commitment among them and leading to a better understanding of the situation and of each
other's perceptions of it. This understanding is very important to decide what to measure and why,
preventing the omission of relevant performance indicators and inputting transparency along the decision
making process, and may prove invaluable for the successful implementation of the measurement system.
Furthermore, because the MACBETH approach allows the generation of cardinal value functions, capable of
representing the decision makers’ semantic preferences, it adds simplicity and transparency into the process
of calculating the trade-offs among the evaluation criteria and facilitates the process of quantifying overall
performance scores for the units being assessed.

Another important contribution of a performance measurement system design process based on the use
of these approaches is that it is very versatile, allowing the aggregation of new knowledge as decision
makers advance in the development of the performance measurement system.

It is important to note, however, that the use of these approaches to support performance measurement
and management processes is not without its own weaknesses. On the one hand, the development of
cognitive maps requires an enormous willingness on the part of decision makers, and a high dedication on
the part of the facilitator. Indeed, notwithstanding the progress achieved in each session, some difficulties
were evident on the part of decision makers, such as: (1) a reluctant attitude and some initial mistrust
regarding the contribution of cognitive maps for designing the model, (2) tendency to put more than one
concept on each post-it and (3) difficulties in the means-ends analysis, with implications for the
establishment of links between concepts. Therefore, on several occasions, the intervention of the facilitator
(and the psychologist who accompanied the process) was necessary, to provide further information to the
decision makers involved. On the other hand, the application of the MACBETH methodology was also faced
with some difficulties including: (1) difficulties in constructing the descriptors, (2) the fact that some of these
descriptors were built with many levels of impact turned the matrices completion into a demanding task for all
the players involved in the process, (3) the impact levels ordering in each descriptor was not always

immediate, requiring the development of matrices of preferences, which contributed to saturate even more
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the process of building the model, (4) the definition of neutral levels was often associated with the definition
of average values, which is not the same thing and (5) despite advantages of the use of the additive model
of aggregation, its implementation required a thorough and prior preparation of the information (e.g. tests of
mutual independence preference). Nevertheless, it was felt that some of these limitations may have its roots
not in the methodologies followed, but in the little experience of the facilitator in their implementation. Finally,
it is important to highlight that the results presented here are based on a single case study and on the
opinion of a very limited number of participants. As such, this poses some difficulties in generalizing the
findings and implies that future research and more case studies should be strongly encouraged. However,
while limitations and implementation challenges exist, the conceptual validity of the process proposed in this
paper taken together with the feedback received from the practitioners involved in its use and validation,
indicates that these can be addressed and that, in appropriate circumstances, significant benefits can be

gained.

References

Ackermann F and Eden C (2001). SODA - Journey making and mapping in practice. In: Rosenhead J and Mingers J
(eds). Rational Analysis for a Problematic World Revisited: Problem Structuring Methods for Complexity, Uncertainty
and Conflict (Second Edition). John Wiley & Sons: Chichester, pp 43-60.

Aleskerov F, Ersel H and Yolalan R (2003). Personnel allocation among bank branches using a two stage multi-criteria
approach. Eur J Opl Res 148: 116-125.

Bana e Costa CA and Beinat E (2005). Model-structuring in public decision-aiding. London School of Economics:
London, Working Paper LSE OR 05.79.

Bana e Costa CA and Chagas M (2004). A career choice problem: An example of how to use MACBETH to build a
guantitative value model based on qualitative value judgements. Eur J Opl Res 153: 323-331.

Bana e Costa CA and Thomaz J (2000). Locating centres of information and recruitment of volunteers for the Portuguese
armed forces: A decision-analysis case study. Proceedings of the 42" Annual Conference of the International Military
Testing Association: Edinburgh, pp 173-180.

Bana e Costa CA and Vansnick JC (1997). A theoretical framework for measuring attractiveness by a categorical based
evaluation technique (MACBETH). In: Climaco J (ed). Multicriteria Analysis. Springer: Berlin, pp 15-24.

Bana e Costa CA and Vansnick JC (1999). The MACBETH approach: basic ideas, software and an application. In
Meskens N and Roubens M (eds). Advances in Decision Analysis. Kluwer Academic Publishers, Book Series:
Mathematical Modelling: Theory and Applications, 4, pp 131-157.

Bana e Costa CA and Vansnick JC (2001). A fundamental criticism to Saaty’s use to the eigenvalue procedure to derive
priorities. London School of Economics: London, Working Paper LSE OR 01.42.

Bana e Costa CA, Antdo da Silva P and Correia FN (2004). Multicriteria evaluation of flood control measures: The case
of Ribeira do Livramento. Water Resour Mngt 18(3): 263-283.

Bana e Costa CA, Corréa EC, De Corte JM and Vansnick JC (2002). Facilitating bid evaluation in public call for tenders:
A socio-technical approach, Omega — Int J Mngt S 30: 227-242.

Bana e Costa CA, De Corte JM and Vansnick JC (2003). MACBETH. London School of Economics: London, Working
Paper LSE OR 03.56.

Bana e Costa CA, De Corte JM and Vansnick JC (2005). On the mathematical foundations of MACBETH. In Figueira J,
Greco S and Ehrgott M (eds). Multiple Criteria Decision Analysis: The State of the Art Surveys. Springer: New York, pp
409-442.

22



Bana e Costa CA, Ensslin L, Corréa EC and Vansnick JC (1999). Decision support systems in action: Integrated
application in a multicriteria decision aid process. Eur J Opl Res 113: 315-335.

Bana e Costa CA, Fernandes T and Correia P (2006). Prioritisation of public investments in social infrastructures using
multicriteria value analysis and decision conferencing: A case study. Int Trans Oper Res 13(4): 279-297.

Bana e Costa CA, Stewart TJ and Vansnick JC (1997). Multicriteria decision analysis: Some thoughts based on the
tutorial and discussion sessions of ESIGMA meetings. Eur J Opl Res 99: 28-37.

Barros P and Leite A (1996). Competition in Portuguese commercial banking. Economica 20: 7-30.

Belton V and Gear AE (1983). On a shortcoming of Saaty’s method of analytic hierarchies. Omega — Int J Mngt S 11(3):
228-230.

Belton V and Hodgkin J (1999). Facilitators, decision makers, D.1.Y. users: Is intelligent multicriteria decision support for
all feasible or desirable? Eur J Opl Res 113: 247-260.

Belton V and Stewart TJ (2002). Multiple Criteria Decision Analysis: An Integrated Approach. Kluwer Academic
Publishers: Dordrecht.

Brignall S (1992). Performance measurement systems as change agents: A case for further research. Warwick Business
School: Warwick, Research Paper 72.

Brown MG (1996). Keeping Score: Using the Right Metrics to Drive World-Class Performance. Quality Resources: New
York.

Camanho AS and Dyson R (2005). Cost efficiency measurement with price uncertainty: A DEA application to bank
branches assessments. Eur J Opl Res 161: 432-446.

Charnes A, Cooper W and Rhodes E (1978). Measuring the efficiency of decision making units. Eur J Opl Res 2: 429-
444,

Cook WD and Hababou M (2001). Sales performance measurement in bank branches. Omega — Int J Mngt S 29: 299-
307.

Cook WD, Seiford L and Zhu J (2004). Models for performance benchmarking: Measuring the effect of e-business
activities on banking performance. Omega — Int J Mngt S 32: 313-322.

Cross KF and Lynch R (1988/89). The ‘'SMART’ way to define and sustain success. Natl Prod Rev 8(1): 23-33.

Cyree KB, Wansley J and Boehm T (2000). Determinants of bank growth choice. J Banking Finance 24: 709-734.

Da Silveira G and Slack N (2001). Exploring the trade-off concept. Int J Opns Prod Mngt. 21(7): 949-964.

Dekker D and Post T (2001). A quasi-concave DEA model with an application for bank branch performance evaluation.
Eur J Opl Res 132: 296-311.

Eccles RG and Pyburn PJ (1992). Creating a comprehensive system to measure performance. Mngt Acc 74: 41-44.

Eden C (1995). On evaluating the performance of “wide-band” GDSS’s. Eur J Opl Res 81: 302-311.

Eden C (2003). Analyzing cognitive maps to help structure issues or problems. Eur J Opl Res, www.sciencedirect.com
accessed 15 February 2005.

Eden C and Ackermann F (2001a). Group decision and negotiation in strategic making. Group Decis Negot 10: 119-140.

Eden C and Ackermann F (2001b). SODA — The principles. In: Rosenhead J and Mingers J (eds). Rational Analysis for a
Problematic World Revisited: Problem Structuring Methods for Complexity, Uncertainty and Conflict (Second Edition).
John Wiley & Sons: Chichester, pp 21-41.

Eden C and Ackermann F (2004). Cognitive mapping expert views for policy analysis in the public sector. Eur J Opl Res
152: 615-630.

Eden C and Banville C (2003). Construction d'une vision stratégique au moyen de la cartographie cognitive assisté par
ordinateur, In: Cossette P (ed). Cartes Cognitives et Organisations. Les Editions de L’ADREG, www.editions-adreg.net
accessed 18 November 2004, pp 125-166.

Emel AB, Oral M, Reisman A and Yolalan R (2003). A credit scoring approach for the commercial banking sector. Soc
Econ Plan Sci 37: 103-123.

Fitzgerald L, Johnston R, Brignall S, Silvestro R and Voss C (1991). Performance Measurement in Service Businesses.
CIMA Publishing: London.

23



Halkos GE and Salamouris D (2004). Efficiency measurement of the Greek commercial banks with the use of financial
ratios: A data envelopment analysis approach. Mngt Acc Res 15: 201-224.

Hartman T, Storbeck JE and Byrnes P (2001). Allocative efficiency in branch banking. Eur J Opl Res 134: 232-242.

loannou G and Mavri M (2006). Performance-net: A decision support system for reconfiguring a bank’s branch network.
Omega — Int J Mngt S, http://www.sciencedirect.com accessed 18 January 2006.

Jahanshahloo GR, Amirteimoori AR and Kordrostami S (2004). Multi-component performance, progress and regress
measurement and shared inputs and outputs in DEA for panel data: An application in commercial bank branches. Appl
Math Comput 151: 1-16.

Kaplan RS and Norton DP (1992). The balanced scorecard: measures that drive performance. Harvard Bus Rev 70(1):
71-79.

Kaplan RS and Norton DP (2000). Having trouble with your strategy? Then map it. Harvard Bus Rev 78(5): 167-176.

Keeney RL (1992). Value-Focused Thinking: A Path to Creative Decisionmaking. Harvard University Press: Harvard.

Lau CM and Sholihin M (2005). Financial and non-financial performance measures: How do they affect job satisfaction?
Br Account Rev 37: 389-413.

Lovell CA and Pastor JT (1997). Target setting: An application to a bank branch network. Eur J Opl Res 98: 290-299.

Lynch RL and Cross KF (1991). Measure Up! The Essential Guide to Measuring Business Performance. Mandarin:
London.

Manandhar R and Tang JC (2002). The evaluation of bank branch performance using data envelopment analysis: A
framework. J High Tech Mngt Res 13: 1-17.

Mapes J, New C and Szwejczewski M (1997). Performance trade-offs in manufacturing plants. Int J Opns Prod Mngt
17(10): 1020-1033.

Mihelis G, Grigoroudis E, Siskos Y, Politis Y and Malandrakis Y (2001). Customer satisfaction measurement in the
private bank sector. Eur J Opl Res 130: 347-360.

Milis K and Mercken R (2004). The use of balanced scorecard for the evaluation of Information and communication
technology projects. Int J Proj Mngt 22: 87-97.

Mingers J and Rosenhead J (2001). Diverse unity: Looking inward and outward. In: Rosenhead J and Mingers J (eds).
Rational Analysis for a Problematic World Revisited: Problem Structuring Methods for Complexity, Uncertainty and
Conflict (Second Edition). John Wiley & Sons: Chichester, pp 337-355.

Neely A, Adams C and Kennerley M (2002). The Performance Prism: The Scorecard for Measuring and Managing
Business Success. Financial Times Prentice Hall: London.

Neely A, Gregory M and Platts K (1995). Performance measurement system design: A literature review and research
agenda. Int J Opns Prod Mngt 15(4): 80-116.

Neely A, Mills J, Platts K, Richards H, Gregory M, Bourne M and Kennerley M (2000). Performance measurement
system design: Developing and testing a process-based approach. Int J Opns Prod Mngt 20(10): 1119-1145.

Otley D (1999). Performance management: A framework for management control system research. Mngt Acc Res 10(4):
363-382.

Paradi JC and Schaffnit C (2004). Commercial branch performance evaluation and results communication in a Canadian
bank: A DEA application. Eur J Opl Res 156: 719-735.

Phillips LD and Bana e Costa CA (2007). Transparent prioritisation, budgeting and resource allocation with multi-criteria
decision analysis and decision conferencing. Ann Opns Res 154(1): 51-68.

Portela MC, Thanassoulis E and Simpson G (2004). Negative data in DEA: A directional distance approach to bank
branches. J Opl Res Soc 55(10): 1111-1121.

Richardson PR, Taylor A and Gordon J (1985). A strategic approach to evaluating manufacturing performance.
Interfaces 15(6): 15-27.

Santos SP, Belton V and Howick S (2002). Adding value to performance measurement by using systems dynamics and
multicriteria analysis. Int J Opns Prod Mngt 22(11): 1246-1272.

24



Santos SP, Belton V and Howick S (2004). Using systems dynamics and multicriteria analysis for performance
measurement: A case study. In: Neely A, Kennerley M and Walters A (eds). Performance Measurement and
Management: Public and Private. Performance Measurement Association, pp 1197-1204.

Santos SP, Belton V and Howick S (2007). Enhanced performance measuring using OR: A case study. J Opl Res Soc:
1-14.

Suwignjo P, Bititci US and Carrie AS (2000). Quantitative models for performance system. Int J of Prod Econ 64: 231-
241.

Turban E (1995). Decision Support and Expert Systems: Management Support Systems (4th Edition). Prentice Hall Inc:
New Jersey.

Udeshi KJ (2005). Are banks serving the common man? BIS Review 31: 1-3.

Wu D, Yang Z and Liang L (2006). Using DEA-neural network approach to evaluate branch efficiency of a large
Canadian bank, Expet Syst Appl 31: 108-115.

Yang Z (2009). Assessing the performance of Canadian bank branches using data envelopment analysis. J Opl Res Soc
60: 771-780.

25



1/00

2/00

3/00

4/00

5/00

6/00

1/01

2/01

3/01

4/01

5/01

6/01

7/01

8/01

9/01

10/01

WORKING PAPERS

2000

UNEMPLOYMENT DURATION: COMPETING AND DEFECTIVE RISKS
— John T. Addison, Pedro Portugal

THE ESTIMATION OF RISK PREMIUM IMPLICIT IN OIL PRICES
— Jorge Barros Luis

EVALUATING CORE INFLATION INDICATORS
— Carlos Robalo Marques, Pedro Duarte Neves, Luis Morais Sarmento

LABOR MARKETS AND KALEIDOSCOPIC COMPARATIVE ADVANTAGE
— Daniel A. Traca

WHY SHOULD CENTRAL BANKS AVOID THE USE OF THE UNDERLYING INFLATION INDICATOR?
— Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gongalves da Silva

USING THE ASYMMETRIC TRIMMED MEAN AS A CORE INFLATION INDICATOR
— Carlos Robalo Marques, Jodo Machado Mota

2001

THE SURVIVAL OF NEW DOMESTIC AND FOREIGN OWNED FIRMS
— José Mata, Pedro Portugal

GAPS AND TRIANGLES
— Bernardino Ad&o, Isabel Correia, Pedro Teles

A NEW REPRESENTATION FOR THE FOREIGN CURRENCY RISK PREMIUM
— Bernardino Adéo, Fatima Silva

ENTRY MISTAKES WITH STRATEGIC PRICING
— Bernardino Adao

FINANCING IN THE EUROSYSTEM: FIXED VERSUS VARIABLE RATE TENDERS
— Margarida Cataldo-Lopes

AGGREGATION, PERSISTENCE AND VOLATILITY IN A MACROMODEL
— Karim Abadir, Gabriel Talmain

SOME FACTS ABOUT THE CYCLICAL CONVERGENCE IN THE EURO ZONE
— Frederico Belo

TENURE, BUSINESS CYCLE AND THE WAGE-SETTING PROCESS
— Leandro Arozamena, Mario Centeno

USING THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR
— José Ferreira Machado, Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gongalves da Silva

IDENTIFICATION WITH AVERAGED DATA AND IMPLICATIONS FOR HEDONIC REGRESSION STUDIES
— José A.F. Machado, Jodo M.C. Santos Silva

Banco de Portugal | Working Papers



1/02

2/02

3/02

4/02

5/02

6/02

7/02

8/02

9/02

10/02

11/02

12/02

13/02

1/03

2/03

3/03

2002

QUANTILE REGRESSION ANALYSIS OF TRANSITION DATA
— José A.F. Machado, Pedro Portugal

SHOULD WE DISTINGUISH BETWEEN STATIC AND DYNAMIC LONG RUN EQUILIBRIUM IN ERROR
CORRECTION MODELS?
— Susana Botas, Carlos Robalo Marques

MODELLING TAYLOR RULE UNCERTAINTY
— Fernando Martins, José A. F. Machado, Paulo Soares Esteves

PATTERNS OF ENTRY, POST-ENTRY GROWTH AND SURVIVAL: A COMPARISON BETWEEN DOMESTIC AND
FOREIGN OWNED FIRMS
— José Mata, Pedro Portugal

BUSINESS CYCLES: CYCLICAL COMOVEMENT WITHIN THE EUROPEAN UNION IN THE PERIOD 1960-1999. A
FREQUENCY DOMAIN APPROACH
— Joéo Valle e Azevedo

AN “ART”, NOT A “SCIENCE”? CENTRAL BANK MANAGEMENT IN PORTUGAL UNDER THE GOLD STANDARD,
1854 -1891
— Jaime Reis

MERGE OR CONCENTRATE? SOME INSIGHTS FOR ANTITRUST POLICY
— Margarida Cataldo-Lopes

DISENTANGLING THE MINIMUM WAGE PUZZLE: ANALYSIS OF WORKER ACCESSIONS AND SEPARATIONS
FROM A LONGITUDINAL MATCHED EMPLOYER-EMPLOYEE DATA SET
— Pedro Portugal, Ana Rute Cardoso

THE MATCH QUALITY GAINS FROM UNEMPLOYMENT INSURANCE
— Matrio Centeno

HEDONIC PRICES INDEXES FOR NEW PASSENGER CARS IN PORTUGAL (1997-2001)
— Hugo J. Reis, J.M.C. Santos Silva

THE ANALYSIS OF SEASONAL RETURN ANOMALIES IN THE PORTUGUESE STOCK MARKET
— Miguel Balbina, Nuno C. Martins

DOES MONEY GRANGER CAUSE INFLATION IN THE EURO AREA?
— Carlos Robalo Marques, Joaquim Pina

INSTITUTIONS AND ECONOMIC DEVELOPMENT: HOW STRONG IS THE RELATION?
— Tiago V.de V. Cavalcanti, Alvaro A. Novo

2003

FOUNDING CONDITIONS AND THE SURVIVAL OF NEW FIRMS
— P.A. Geroski, José Mata, Pedro Portugal

THE TIMING AND PROBABILITY OF FDI: AN APPLICATION TO THE UNITED STATES MULTINATIONAL
ENTERPRISES
— José Brandé&o de Brito, Felipa de Mello Sampayo

OPTIMAL FISCAL AND MONETARY POLICY: EQUIVALENCE RESULTS
— Isabel Correia, Juan Pablo Nicolini, Pedro Teles

Banco de Portugal | Working Papers il



4/03

5/03

6/03

7/03

8/03

9/03

10/03

11/03

12/03

13/03

14/03

15/03

16/03

17/03

18/03

19/03

FORECASTING EURO AREA AGGREGATES WITH BAYESIAN VAR AND VECM MODELS
— Ricardo Mourinho Félix, Luis C. Nunes

CONTAGIOUS CURRENCY CRISES: A SPATIAL PROBIT APPROACH
— Alvaro Novo

THE DISTRIBUTION OF LIQUIDITY IN A MONETARY UNION WITH DIFFERENT PORTFOLIO RIGIDITIES
— Nuno Alves

COINCIDENT AND LEADING INDICATORS FOR THE EURO AREA: A FREQUENCY BAND APPROACH
— Anténio Rua, Luis C. Nunes

WHY DO FIRMS USE FIXED-TERM CONTRACTS?
— José Varejao, Pedro Portugal

NONLINEARITIES OVER THE BUSINESS CYCLE: AN APPLICATION OF THE SMOOTH TRANSITION
AUTOREGRESSIVE MODEL TO CHARACTERIZE GDP DYNAMICS FOR THE EURO-AREA AND PORTUGAL
— Francisco Craveiro Dias

WAGES AND THE RISK OF DISPLACEMENT
— Anabela Carneiro, Pedro Portugal

SIX WAYS TO LEAVE UNEMPLOYMENT
— Pedro Portugal, John T. Addison

EMPLOYMENT DYNAMICS AND THE STRUCTURE OF LABOR ADJUSTMENT COSTS
— José Varejao, Pedro Portugal

THE MONETARY TRANSMISSION MECHANISM: IS IT RELEVANT FOR POLICY?
— Bernardino Ad&o, Isabel Correia, Pedro Teles

THE IMPACT OF INTEREST-RATE SUBSIDIES ON LONG-TERM HOUSEHOLD DEBT: EVIDENCE FROM A
LARGE PROGRAM
— Nuno C. Martins, Ernesto Villanueva

THE CAREERS OF TOP MANAGERS AND FIRM OPENNESS: INTERNAL VERSUS EXTERNAL LABOUR
MARKETS
— Francisco Lima, Mario Centeno

TRACKING GROWTH AND THE BUSINESS CYCLE: A STOCHASTIC COMMON CYCLE MODEL FOR THE EURO
AREA
— Joao Valle e Azevedo, Siem Jan Koopman, Anténio Rua

CORRUPTION, CREDIT MARKET IMPERFECTIONS, AND ECONOMIC DEVELOPMENT
— Anténio R. Antunes, Tiago V. Cavalcanti

BARGAINED WAGES, WAGE DRIFT AND THE DESIGN OF THE WAGE SETTING SYSTEM
— Ana Rute Cardoso, Pedro Portugal

UNCERTAINTY AND RISK ANALYSIS OF MACROECONOMIC FORECASTS: FAN CHARTS REVISITED
— Alvaro Novo, Maximiano Pinheiro

Banco de Portugal | Working Papers i



1/04

2/04

3/04

4/04

5/04

6/04

7/04

8/04

9/04

10/04

11/04

12/04

13/04

14/04

15/04

16/04

17/04

18/04

2004

HOW DOES THE UNEMPLOYMENT INSURANCE SYSTEM SHAPE THE TIME PROFILE OF JOBLESS
DURATION?
— John T. Addison, Pedro Portugal

REAL EXCHANGE RATE AND HUMAN CAPITAL IN THE EMPIRICS OF ECONOMIC GROWTH
— Delfim Gomes Neto

ON THE USE OF THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR
— José Ramos Maria

OIL PRICES ASSUMPTIONS IN MACROECONOMIC FORECASTS: SHOULD WE FOLLOW FUTURES MARKET

EXPECTATIONS?
— Carlos Coimbra, Paulo Soares Esteves

STYLISED FEATURES OF PRICE SETTING BEHAVIOUR IN PORTUGAL: 1992-2001
— Mobénica Dias, Daniel Dias, Pedro D. Neves

A FLEXIBLE VIEW ON PRICES
— Nuno Alves

ON THE FISHER-KONIECZNY INDEX OF PRICE CHANGES SYNCHRONIZATION
— D.A. Dias, C. Robalo Marques, P.D. Neves, J.M.C. Santos Silva

INFLATION PERSISTENCE: FACTS OR ARTEFACTS?
— Carlos Robalo Marques

WORKERS’ FLOWS AND REAL WAGE CYCLICALITY
— Anabela Carneiro, Pedro Portugal

MATCHING WORKERS TO JOBS IN THE FAST LANE: THE OPERATION OF FIXED-TERM CONTRACTS
— José Varejao, Pedro Portugal

THE LOCATIONAL DETERMINANTS OF THE U.S. MULTINATIONALS ACTIVITIES
— José Brandé&o de Brito, Felipa Mello Sampayo

KEY ELASTICITIES IN JOB SEARCH THEORY: INTERNATIONAL EVIDENCE
— John T. Addison, Mario Centeno, Pedro Portugal

RESERVATION WAGES, SEARCH DURATION AND ACCEPTED WAGES IN EUROPE
— John T. Addison, Mario Centeno, Pedro Portugal

THE MONETARY TRANSMISSION N THE US AND THE EURO AREA: COMMON FEATURES AND COMMON
FRICTIONS
— Nuno Alves

NOMINAL WAGE INERTIA IN GENERAL EQUILIBRIUM MODELS
— Nuno Alves

MONETARY POLICY IN A CURRENCY UNION WITH NATIONAL PRICE ASYMMETRIES
— Sandra Gomes

NEOCLASSICAL INVESTMENT WITH MORAL HAZARD
— Joéo Ejarque

MONETARY POLICY WITH STATE CONTINGENT INTEREST RATES
— Bernardino Ad&o, Isabel Correia, Pedro Teles

Banco de Portugal | Working Papers



19/04

20/04

1/05

2/05

3/05

4/05

5/05

6/05

7/05

8/05

9/05

10/05

11/05

12/05

13/05

14/05

15/05

1/06

MONETARY POLICY WITH SINGLE INSTRUMENT FEEDBACK RULES
— Bernardino Adéo, Isabel Correia, Pedro Teles

ACOUNTING FOR THE HIDDEN ECONOMY: BARRIERS TO LAGALITY AND LEGAL FAILURES
— Anténio R. Antunes, Tiago V. Cavalcanti

2005

SEAM: A SMALL-SCALE EURO AREA MODEL WITH FORWARD-LOOKING ELEMENTS
— José Brandéao de Brito, Rita Duarte

FORECASTING INFLATION THROUGH A BOTTOM-UP APPROACH: THE PORTUGUESE CASE
— Claudia Duarte, Anténio Rua

USING MEAN REVERSION AS A MEASURE OF PERSISTENCE
— Daniel Dias, Carlos Robalo Marques

HOUSEHOLD WEALTH IN PORTUGAL: 1980-2004
— Fatima Cardoso, Vanda Geraldes da Cunha

ANALYSIS OF DELINQUENT FIRMS USING MULTI-STATE TRANSITIONS
— Anténio Antunes

PRICE SETTING IN THE AREA: SOME STYLIZED FACTS FROM INDIVIDUAL CONSUMER PRICE DATA
— Emmanuel Dhyne, Luis J. Alvarez, Hervé Le Bihan, Giovanni Veronese, Daniel Dias, Johannes Hoffmann,
Nicole Jonker, Patrick Liinnemann, Fabio Rumler, Jouko Vilmunen

INTERMEDIATION COSTS, INVESTOR PROTECTION AND ECONOMIC DEVELOPMENT
— Anténio Antunes, Tiago Cavalcanti, Anne Villamil

TIME OR STATE DEPENDENT PRICE SETTING RULES? EVIDENCE FROM PORTUGUESE MICRO DATA
— Daniel Dias, Carlos Robalo Marques, Jodo Santos Silva

BUSINESS CYCLE AT A SECTORAL LEVEL: THE PORTUGUESE CASE
— Hugo Reis

THE PRICING BEHAVIOUR OF FIRMS IN THE EURO AREA: NEW SURVEY EVIDENCE
— S. Fabiani, M. Druant, I. Hernando, C. Kwapil, B. Landau, C. Loupias, F. Martins, T. Math&, R. Sabbatini, H.
Stahl, A. Stokman

CONSUMPTION TAXES AND REDISTRIBUTION
— Isabel Correia

UNIQUE EQUILIBRIUM WITH SINGLE MONETARY INSTRUMENT RULES
— Bernardino Ad&o, Isabel Correia, Pedro Teles

A MACROECONOMIC STRUCTURAL MODEL FOR THE PORTUGUESE ECONOMY
— Ricardo Mourinho Félix

THE EFFECTS OF A GOVERNMENT EXPENDITURES SHOCK
— Bernardino Adao, José Brandéo de Brito

MARKET INTEGRATION IN THE GOLDEN PERIPHERY — THE LISBON/LONDON EXCHANGE, 1854-1891
— Rui Pedro Esteves, Jaime Reis, Fabiano Ferramosca

2006

THE EFFECTS OF A TECHNOLOGY SHOCK IN THE EURO AREA
— Nuno Alves , José Brandao de Brito , Sandra Gomes, Jodo Sousa

Banco de Portugal | Working Papers



2/02 THE TRANSMISSION OF MONETARY AND TECHNOLOGY SHOCKS IN THE EURO AREA
— Nuno Alves, José Brandéo de Brito, Sandra Gomes, Jodo Sousa

3/06 MEASURING THE IMPORTANCE OF THE UNIFORM NONSYNCHRONIZATION HYPOTHESIS
— Daniel Dias, Carlos Robalo Marques, Jodo Santos Silva

4/06 THE PRICE SETTING BEHAVIOUR OF PORTUGUESE FIRMS EVIDENCE FROM SURVEY DATA
— Fernando Martins

5/06 STICKY PRICES IN THE EURO AREA: A SUMMARY OF NEW MICRO EVIDENCE
— L. J. Alvarez, E. Dhyne, M. Hoeberichts, C. Kwapil, H. Le Bihan, P. Liinnemann, F. Martins, R. Sabbatini, H.
Stahl, P. Vermeulen and J. Vilmunen

6/06 NOMINAL DEBT AS A BURDEN ON MONETARY POLICY
— Javier Diaz-Giménez, Giorgia Giovannetti, Ramon Marimon, Pedro Teles

7/06 A DISAGGREGATED FRAMEWORK FOR THE ANALYSIS OF STRUCTURAL DEVELOPMENTS IN PUBLIC
FINANCES
— Jana Kremer, Claudia Rodrigues Braz, Teunis Brosens, Geert Langenus, Sandro Momigliano, Mikko
Spolander

8/06 IDENTIFYING ASSET PRICE BOOMS AND BUSTS WITH QUANTILE REGRESSIONS
— José A. F. Machado, Jodo Sousa

9/06 EXCESS BURDEN AND THE COST OF INEFFICIENCY IN PUBLIC SERVICES PROVISION
— Anténio Afonso, Vitor Gaspar

10/06 MARKET POWER, DISMISSAL THREAT AND RENT SHARING: THE ROLE OF INSIDER AND OUTSIDER
FORCES IN WAGE BARGAINING
— Anabela Carneiro, Pedro Portugal

11/06 MEASURING EXPORT COMPETITIVENESS: REVISITING THE EFFECTIVE EXCHANGE RATE WEIGHTS FOR
THE EURO AREA COUNTRIES
— Paulo Soares Esteves, Carolina Reis

12/06 THE IMPACT OF UNEMPLOYMENT INSURANCE GENEROSITY ON MATCH QUALITY DISTRIBUTION
— Mario Centeno, Alvaro A. Novo

13/06 U.S. UNEMPLOYMENT DURATION: HAS LONG BECOME LONGER OR SHORT BECOME SHORTER?
— José A.F. Machado, Pedro Portugal e Juliana Guimaraes

14/06 EARNINGS LOSSES OF DISPLACED WORKERS: EVIDENCE FROM A MATCHED EMPLOYER-EMPLOYEE
DATA SET
— Anabela Carneiro, Pedro Portugal

15/06 COMPUTING GENERAL EQUILIBRIUM MODELS WITH OCCUPATIONAL CHOICE AND FINANCIAL FRICTIONS
— Anténio Antunes, Tiago Cavalcanti, Anne Villamil

16/06 ON THE RELEVANCE OF EXCHANGE RATE REGIMES FOR STABILIZATION POLICY
— Bernardino Adao, Isabel Correia, Pedro Teles

17/06 AN INPUT-OUTPUT ANALYSIS: LINKAGES VS LEAKAGES
— Hugo Reis, Anténio Rua

2007

1/07 RELATIVE EXPORT STRUCTURES AND VERTICAL SPECIALIZATION: A SIMPLE CROSS-COUNTRY INDEX
— Jodo Amador, Sénia Cabral, José Ramos Maria

Banco de Portugal | Working Papers vi



2/07

3/07

4/07

5/07

6/07

7/07

8/07

9/07

10/07

11/07

12/07

13/07

14/07

15/07

16/07

17/07

18/07

19/07

THE FORWARD PREMIUM OF EURO INTEREST RATES
— Sobnia Costa, Ana Beatriz Galvao

ADJUSTING TO THE EURO
— Gabriel Fagan, Vitor Gaspar

SPATIAL AND TEMPORAL AGGREGATION IN THE ESTIMATION OF LABOR DEMAND FUNCTIONS
— José Varejao, Pedro Portugal

PRICE SETTING IN THE EURO AREA: SOME STYLISED FACTS FROM INDIVIDUAL PRODUCER PRICE DATA
— Philip Vermeulen, Daniel Dias, Maarten Dossche, Erwan Gautier, Ignacio Hernando, Roberto Sabbatini,
Harald Stahl

A STOCHASTIC FRONTIER ANALYSIS OF SECONDARY EDUCATION OUTPUT IN PORTUGAL
— Manuel Coutinho Pereira, Sara Moreira

CREDIT RISK DRIVERS: EVALUATING THE CONTRIBUTION OF FIRM LEVEL INFORMATION AND OF
MACROECONOMIC DYNAMICS
— Diana Bonfim

CHARACTERISTICS OF THE PORTUGUESE ECONOMIC GROWTH: WHAT HAS BEEN MISSING?
— Jodo Amador, Carlos Coimbra

TOTAL FACTOR PRODUCTIVITY GROWTH IN THE G7 COUNTRIES: DIFFERENT OR ALIKE?
— Joao Amador, Carlos Coimbra

IDENTIFYING UNEMPLOYMENT INSURANCE INCOME EFFECTS WITH A QUASI-NATURAL EXPERIMENT
— Mario Centeno, Alvaro A. Novo

HOW DO DIFFERENT ENTITLEMENTS TO UNEMPLOYMENT BENEFITS AFFECT THE TRANSITIONS FROM
UNEMPLOYMENT INTO EMPLOYMENT
— John T. Addison, Pedro Portugal

INTERPRETATION OF THE EFFECTS OF FILTERING INTEGRATED TIME SERIES
— Joéo Valle e Azevedo

EXACT LIMIT OF THE EXPECTED PERIODOGRAM IN THE UNIT-ROOT CASE
— Joéo Valle e Azevedo

INTERNATIONAL TRADE PATTERNS OVER THE LAST FOUR DECADES: HOW DOES PORTUGAL COMPARE
WITH OTHER COHESION COUNTRIES?
— Jodo Amador, Sénia Cabral, José Ramos Maria

INFLATION (MIS)PERCEPTIONS IN THE EURO AREA
— Francisco Dias, Claudia Duarte, Anténio Rua

LABOR ADJUSTMENT COSTS IN A PANEL OF ESTABLISHMENTS: A STRUCTURAL APPROACH
— Joao Miguel Ejarque, Pedro Portugal

A MULTIVARIATE BAND-PASS FILTER
— Joéo Valle e Azevedo

AN OPEN ECONOMY MODEL OF THE EURO AREA AND THE US
— Nuno Alves, Sandra Gomes, Jodo Sousa

IS TIME RIPE FOR PRICE LEVEL PATH STABILITY?
— Vitor Gaspar, Frank Smets , David Vestin

Banco de Portugal | Working Papers

vii



20/07

21/07

1/08

2/08

3/08

4/08

5/08

6/08

7/08

8/08

9/08

10/08

11/08

12/08

13/08

14/08

15/08

IS THE EURO AREA M3 ABANDONING US?
— Nuno Alves, Carlos Robalo Marques, Jodo Sousa

DO LABOR MARKET POLICIES AFFECT EMPLOYMENT COMPOSITION? LESSONS FROM EUROPEAN
COUNTRIES
— Anténio Antunes, Mario Centeno

2008

THE DETERMINANTS OF PORTUGUESE BANKS’ CAPITAL BUFFERS
— Miguel Boucinha

DO RESERVATION WAGES REALLY DECLINE? SOME INTERNATIONAL EVIDENCE ON THE DETERMINANTS
OF RESERVATION WAGES
— John T. Addison, Mario Centeno, Pedro Portugal

UNEMPLOYMENT BENEFITS AND RESERVATION WAGES: KEY ELASTICITIES FROM A STRIPPED-DOWN
JOB SEARCH APPROACH
— John T. Addison, Mario Centeno, Pedro Portugal

THE EFFECTS OF LOW-COST COUNTRIES ON PORTUGUESE MANUFACTURING IMPORT PRICES
— Fatima Cardoso, Paulo Soares Esteves

WHAT IS BEHIND THE RECENT EVOLUTION OF PORTUGUESE TERMS OF TRADE?
— Fatima Cardoso, Paulo Soares Esteves

EVALUATING JOB SEARCH PROGRAMS FOR OLD AND YOUNG INDIVIDUALS: HETEROGENEOUS IMPACT
ON UNEMPLOYMENT DURATION
— Luis Centeno, Mario Centeno, Alvaro A. Novo

FORECASTING USING TARGETED DIFFUSION INDEXES
— Francisco Dias, Maximiano Pinheiro, Anténio Rua

STATISTICAL ARBITRAGE WITH DEFAULT AND COLLATERAL
— José Fajardo, Ana Lacerda

DETERMINING THE NUMBER OF FACTORS IN APPROXIMATE FACTOR MODELS WITH GLOBAL AND
GROUP-SPECIFIC FACTORS
— Francisco Dias, Maximiano Pinheiro, Anténio Rua

VERTICAL SPECIALIZATION ACROSS THE WORLD: A RELATIVE MEASURE
— Jodo Amador, Sénia Cabral

INTERNATIONAL FRAGMENTATION OF PRODUCTION IN THE PORTUGUESE ECONOMY: WHAT DO
DIFFERENT MEASURES TELL US?
— Jodo Amador, Sénia Cabral

IMPACT OF THE RECENT REFORM OF THE PORTUGUESE PUBLIC EMPLOYEES’ PENSION SYSTEM
— Maria Manuel Campos, Manuel Coutinho Pereira

EMPIRICAL EVIDENCE ON THE BEHAVIOR AND STABILIZING ROLE OF FISCAL AND MONETARY POLICIES IN
THE US
— Manuel Coutinho Pereira

IMPACT ON WELFARE OF COUNTRY HETEROGENEITY IN A CURRENCY UNION
— Carla Soares

WAGE AND PRICE DYNAMICS IN PORTUGAL
— Carlos Robalo Marques

Banco de Portugal | Working Papers viii



16/08

17/08

18/08

19/08

20/08

21/08

22/08

23/08

1/09

2/09

3/09

4/09

5/09

6/09

7/09

8/09

9/09

IMPROVING COMPETITION IN THE NON-TRADABLE GOODS AND LABOUR MARKETS: THE PORTUGUESE
CASE
— Vanda Almeida, Gabriela Castro, Ricardo Mourinho Félix

PRODUCT AND DESTINATION MIX IN EXPORT MARKETS
— Jodo Amador, Luca David Opromolla

FORECASTING INVESTMENT: A FISHING CONTEST USING SURVEY DATA
— José Ramos Maria, Sara Serra

APPROXIMATING AND FORECASTING MACROECONOMIC SIGNALS IN REAL-TIME
— Joé&o Valle e Azevedo

A THEORY OF ENTRY AND EXIT INTO EXPORTS MARKETS
— Alfonso A. Irarrazabal, Luca David Opromolla

ON THE UNCERTAINTY AND RISKS OF MACROECONOMIC FORECASTS: COMBINING JUDGEMENTS WITH
SAMPLE AND MODEL INFORMATION
— Maximiano Pinheiro, Paulo Soares Esteves

ANALYSIS OF THE PREDICTORS OF DEFAULT FOR PORTUGUESE FIRMS
— Ana l. Lacerda, Russ A. Moro

INFLATION EXPECTATIONS IN THE EURO AREA: ARE CONSUMERS RATIONAL?
— Francisco Dias, Claudia Duarte, Anténio Rua

2009

AN ASSESSMENT OF COMPETITION IN THE PORTUGUESE BANKING SYSTEM IN THE 1991-2004 PERIOD
— Miguel Boucinha, Nuno Ribeiro

FINITE SAMPLE PERFORMANCE OF FREQUENCY AND TIME DOMAIN TESTS FOR SEASONAL FRACTIONAL
INTEGRATION
— Paulo M. M. Rodrigues, Antonio Rubia, Jodo Valle e Azevedo

THE MONETARY TRANSMISSION MECHANISM FOR A SMALL OPEN ECONOMY IN A MONETARY UNION
— Bernardino Adéo

INTERNATIONAL COMOVEMENT OF STOCK MARKET RETURNS: A WAVELET ANALYSIS
— Anténio Rua, Luis C. Nunes

THE INTEREST RATE PASS-THROUGH OF THE PORTUGUESE BANKING SYSTEM: CHARACTERIZATION AND
DETERMINANTS
— Paula Antao

ELUSIVE COUNTER-CYCLICALITY AND DELIBERATE OPPORTUNISM? FISCAL POLICY FROM PLANS TO
FINAL OUTCOMES
— Alvaro M. Pina

LOCAL IDENTIFICATION IN DSGE MODELS
— Nikolay Iskrev

CREDIT RISK AND CAPITAL REQUIREMENTS FOR THE PORTUGUESE BANKING SYSTEM
— Paula Antao, Ana Lacerda

A SIMPLE FEASIBLE ALTERNATIVE PROCEDURE TO ESTIMATE MODELS WITH HIGH-DIMENSIONAL FIXED
EFFECTS
— Paulo Guimarées, Pedro Portugal

Banco de Portugal | Working Papers ix



10/09

11/09

12/09

13/09

14/09

15/09

16/09

17/09

18/09

19/09

20/09

21/09

22/09

23/09

REAL WAGES AND THE BUSINESS CYCLE: ACCOUNTING FOR WORKER AND FIRM HETEROGENEITY
— Anabela Carneiro, Paulo Guimaraes, Pedro Portugal

DOUBLE COVERAGE AND DEMAND FOR HEALTH CARE: EVIDENCE FROM QUANTILE REGRESSION
— Sara Moreira, Pedro Pita Barros (to be published)

THE NUMBER OF BANK RELATIONSHIPS, BORROWING COSTS AND BANK COMPETITION
— Diana Bonfim, Qinglei Dai, Francesco Franco

DYNAMIC FACTOR MODELS WITH JAGGED EDGE PANEL DATA: TAKING ON BOARD THE DYNAMICS OF THE
IDIOSYNCRATIC COMPONENTS
— Maximiano Pinheiro, Anténio Rua, Francisco Dias

BAYESIAN ESTIMATION OF A DSGE MODEL FOR THE PORTUGUESE ECONOMY
— Vanda Almeida

THE DYNAMIC EFFECTS OF SHOCKS TO WAGES AND PRICES IN THE UNITED STATES AND THE EURO
AREA
— Rita Duarte, Carlos Robalo Marques

MONEY IS AN EXPERIENCE GOOD: COMPETITION AND TRUST IN THE PRIVATE PROVISION OF MONEY
— Ramon Marimon, Juan Pablo Nicolini, Pedro Teles

MONETARY POLICY AND THE FINANCING OF FIRMS
— Fiorella De Fiore, Pedro Teles, Oreste Tristani

HOW ARE FIRMS’ WAGES AND PRICES LINKED: SURVEY EVIDENCE IN EUROPE
— Martine Druant, Silvia Fabiani, Gabor Kezdi, Ana Lamo, Fernando Martins, Roberto Sabbatini

THE FLEXIBLE FOURIER FORM AND LOCAL GLS DE-TRENDED UNIT ROOT TESTS
— Paulo M. M. Rodrigues, A. M. Robert Taylor

ON LM-TYPE TESTS FOR SEASONAL UNIT ROOTS IN THE PRESENCE OF A BREAK IN TREND
— Luis C. Nunes, Paulo M. M. Rodrigues

A NEW MEASURE OF FISCAL SHOCKS BASED ON BUDGET FORECASTS AND ITS IMPLICATIONS
— Manuel Coutinho Pereira

AN ASSESSMENT OF PORTUGUESE BANKS' COSTS AND EFFICIENCY
— Miguel Boucinha, Nuno Ribeiro, Thomas Weyman-Jones

ADDING VALUE TO BANK BRANCH PERFORMANCE EVALUATION USING COGNITIVE MAPS AND MCDA: A
CASE STUDY
— Fernando A. F. Ferreira, Sérgio P. Santos, Paulo M. M. Rodrigues

Banco de Portugal | Working Papers




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




