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Abstract— Business-driven IT management (BDIM) is a recent 
research effort to drive IT management decisions from a business 
perspective by considering business indicators such as profit, 
cost, and customer experience. BDIM studies complicated 
decision making processes, dealing with the relationship between 
the IT function and the business value it generates. The present 
paper aims at stimulating the discussion on decision making 
theory and practice within the BDIM research community, in 
order to develop a better understanding of the theoretical 
background and consequently improve current tools and 
practices. To this end, the paper analyzes the most challenging 
aspects of decision making in BDIM and proposes a few 
discussion topics that could be of interest for future research 
studies. 

Business-driven IT management; decision making; decision 
support systems. 

I.  INTRODUCTION 
In IT service management, the most commonly adopted IT 

management practice [1] [2], the IT department plays the role 
of technological service provider. Business-driven IT 
management (BDIM) is a recent research effort that aims at 
driving IT management decisions from a business perspective 
by leveraging on business measures, such as profit, cost, and 
customer experience [3]. As a result, in BDIM the IT 
department role would be better described as that of a business 
partner. Bringing IT out of the technology provisioning domain 
means that one cannot consider it as an isolated entity and, in 
optimizing its performance, must also consider its complex 
interactions with the rest of the world i.e., customers and 
competing IT firms.  

This has a serious impact on decision making processes. In 
fact, in BDIM random events and processes have a very 
significant impact, with major consequences on the accuracy of 
forecasting models – an essential component of every decision 
support tool. In addition, BDIM decision making has to 
consider irrational human decision makers as well as rational 
and automated decision making agents. Finally, researchers and 
practitioners developing BDIM tools and practices need to 
address the problem of identifying and modeling the 
relationship between the IT function performance and the 
business value it generates. 

In our experience with the design and development of 
BDIM decision support tools for the optimization of the IT 

incident management process [4] [5] [6], as well as with the 
analysis of transactional data from real-life IT support 
organizations [7], we have encountered many decision making-
related challenges. We often felt the set of theoretical and 
practical tools at our disposal to be limited and lacking, 
sometimes inadequate to deal with the challenging tasks we 
were facing. We believe that, with a very high likelihood, other 
researchers and practitioners might have met the same 
obstacles as well. 

Building on our experience, the purpose of this paper is to 
stimulate the discussion between researchers and practitioners 
on BDIM theory and practice from a decision making 
perspective. To this end, we begin by presenting an analysis of 
what we believe are the most challenging aspects of decision 
making in BDIM: dealing with forecasts and uncertainty, 
dealing with human decision making, and modeling the IT-
business linkage. Then, we propose a few discussion topics that 
may serve as useful research directions for the BDIM 
community. 

The rest of the paper is as follows. Section II analyzes the 
impact of the transition from IT service management to BDIM 
in decision making. Section III discusses the most challenging 
decision making problems that researchers and practitioners 
have to deal with in business-driven IT management. Section 
IV proposes a few recommended future research directions. 
Finally, Section V concludes the paper providing some final 
remarks. 

II. IMPLICATIONS OF THE TRANSITION FROM TRADITIONAL 
NETWORK AND SYSTEM MANAGEMENT TO BDIM IN DECISION 

MAKING 
When considering the business impact of IT services – and 

disruptions thereof – on customers, as BDIM does, decision 
support becomes challenging. 

In traditional network and service management, the IT 
function performance is usually assessed through technical 
measures. For instance, the IT incident management process 
often considers latency and throughput metrics in dealing with 
service recovery operations. 

In BDIM on the other hand, managers adopt business 
criteria to evaluate the IT function performance [3] [8]. More 
specifically, they assess the IT function capability of providing 
business value to customers. As a result, the performance 



evaluation of the IT function cannot only rely on IT metrics, 
which fail to capture the business value of provided services, as 
well as the impact of service disruptions, on the customers’ 
businesses. Different business-level metrics need to be adopted 
instead. In practice, we have the situation depicted in Figure 1, 
in which the capacity of a specific IT infrastructure state to 
match its objective is evaluated outside of the IT domain. 

 

 

Figure 1.  The Business and IT domains. 

 

To measure (or estimate) the business value generated by 
the IT function, one has to consider interactions with potential, 
new, and abandoning customers, as depicted in Figure 2. In 
fact, customers influence each other’s expectations with 
regards to interoperability, feature set, price, quality – and 
consequently the perceived business value – of the subscribed 
IT services. In addition, one often needs to consider 
interactions with competitor IT firms that, by defining both 
reference feature sets, prices, and QoS and by influencing 
customers’ expectations, have an impact on the business value 
of IT services. BDIM business value generation (and 
disruption) metrics are also supposed to capture the effect of 
these interactions. 

The impact of the above mentioned interactions with other 
customers and competitors is much more relevant in BDIM 
than in traditional network and systems management. 
Unfortunately, the interactions between the business and IT 
domains, while strong, are very subtle and difficult to identify 
and model. 

The peculiar characteristics of the BDIM scenario have an 
important impact on decision making. In our experience, we 
realized that BDIM decision making needs to deal with an 
environment where random events and processes have a much 
more significant impact, that it needs to consider irrational 
human decision makers instead of (or as well as) rational 
agents, and that has to address the problem of identifying and 
modeling the relationship between the IT function performance 
and the business value it generates. The next section discusses 
in details these problems. 

 

Figure 2.  Influences between the IT infrastructure and the outside world. 

III. DECISION MAKING PROBLEMS IN BDIM 
There are many problems in decision making in BDIM, but 

in our experience the most important and challenging ones 
seem to be dealing with forecasts and uncertainty, dealing with 
human decision making, and modeling the IT-business linkage. 

A. Forecasts and Uncertainty 
One subtle but very significant change with respect to the 

traditional network and system management case, where 
objectives are expressed in terms of target values for IT 
performance metrics, is that BDIM deals with business 
objectives, which in turn (often) heavily rely on forecasts of 
future performance, e.g., monthly or quarterly results. 

The adoption of forecast-based measures as a primary tool 
to evaluate the IT function performance specifically 
characterizes the BDIM practice.  The complexity of the 
application scenario, where unpredictable interactions between 
human agents take place, means that one cannot assume to deal 
with the mild nature of randomness that characterizes 
mechanical systems in physics and engineering, where 
reasonably accurate forecasts are possible [9]. 

In complex scenarios such as BDIM, wild randomness 
should instead be considered [10]. In this case, one cannot rule 
out the chance of highly unlikely or totally unexpected events. 
This significantly complicates forecasting, limiting the 
applicability of regression tools such as those commonly 
employed in econometrics [11] and raising serious doubts 
about whether the realization of accurate forecasting models is 
even possible [12] [13]. 

The challenges presented by the wild nature of randomness 
to BDIM decision making go beyond the development of 
forecasting models. In fact, notice that operating in a regime of 
wild randomness one might even question the effective 
applicability of utility-based rational decision making models, 
such as those based on Von Neumann-Morgenstern utility 
functions. In fact, utility functions assign a “utility value” to 
every possible outcome, but in wild randomness regime one 
effectively cannot know all possible outcomes. 



In our experience with the SYMIAN decision support tool 
[6] and the analysis of real-life IT support organizations [7], we 
found that the many interactions with other support groups 
significantly amplify the impact of small variations in the 
current working condition of a support group. Unfortunately, 
this is potentially a major source of randomness, as the 
amplification phenomena also apply to random-induced 
changes in the state of most system components in IT support 
organizations. 

B. Human Decision Making 
Another major challenge in BDIM decision making – 

which occurs much more rarely in traditional network and 
system management – involves the inclusion of human 
decision makers in the loop. Decisions to realign the IT 
function according to business objectives may result in a major 
effort, such as re-staffing (the restructuring of the IT function 
personnel by increasing, transferring, or cutting staff), re-
training, new equipment purchasing, and the implementation of 
different management policies. The process of implementing 
the actual corrective measures can potentially be very 
expensive and time-consuming, so decisions should be 
carefully considered before putting them in practice. As a 
result, decision of this importance cannot be left to automated 
tools, but must be taken (or at least acknowledged) by business 
managers. 

To make things more complicated, people are not always 
rational decision makers. Relatively recent social science 
disciplines, such as cognitive psychology and behavioral 
economics, pioneered by Nobel laureate Daniel Kahneman’s 
research on heuristics and biases, have clearly demonstrated 
that human decision making criteria are rarely rational [14] 
[15]. Factors such as loss aversion, status quo bias, anchoring, 
and expectations on the outcomes play a major role in human 
decision making [16] [17]. Research has also demonstrated that 
excess information may turn out to be useless, or even harmful, 
for human decision makers – a highly counterintuitive result 
indeed [18]. 

In addition, learning aspects cannot be ignored when 
dealing with human decision making in complex scenarios. 
Human decision makers’ skills significantly improve as they 
observe the outcomes of their decisions. This is especially true 
in case of multiple, possible conflicting objectives. 

Taking into account the peculiarities of human decision 
makers in the design and implementation of BDIM tools and 
techniques might contribute to improve their effectiveness. In 
particular, there is the opportunity to design tools that present 
only essential information to decision makers, identifying and 
focusing on the most important variables in decision making 
while discarding other information, and to provide captivating, 
efficient, and immediately understandable visualization. In 
addition, whenever an automated decision making component 
simulating business managers’ decisions is adopted in BDIM 
tools, it should try to mimic human decision making as 
accurately as possible. 

Notice that the integration of human-like decision making 
components in BDIM tools represents a challenge but also an 
interesting opportunity. In fact, research in behavioral 

economics has demonstrated that humans have two systems of 
reasoning: an intuitive one (also known as blink, after the title 
of Malcolm Gladwell’s popular scientific divulgation book), 
which is fast and low-cost, and a rational one, which is slow 
and extremely expensive to use. Being able to reproduce 
human-like intuitive decision making could be a very powerful 
tool to deal with complex decisions. 

In our research on critical incident management, we 
encountered the need to integrate a component simulating 
human decision making in the HANNIBAL decision support 
tool [5]. Unfortunately, we found very difficult to think of a 
way to automate human decision making. Rational decision 
making frameworks, e.g., based on Von Neumann-
Morgenstern utility functions [19], seem inadequate to properly 
describe human decision makers. Machine learning-based 
techniques and tools that analyze human decision making 
criteria and distill them in rules or regression functions seem to 
represent a more interesting and promising approach. 

C. Modeling the IT-Business Linkage 
Modeling the IT-business linkage, i.e., the relationship 

between the IT function performance and the business value it 
generates, is one of the most studied – and challenging – 
problems in BDIM. 

Figure 3 depicts the characteristic BDIM double closed 
loop feedback scheme, highlighting the interactions between 
the IT function performance, the BDIM control procedures, 
and the business processes and strategies. The figure shows 
both the inner loop between IT function and the BDIM control 
component and an outer loop that also includes the lines of 
business. 

From the decision making perspective, we can identify two 
essential processes: the forward process, measuring how well 
the IT function is aligned with the business objectives defined 
by the business management, and the backward process, 
detecting which changes in configuration (restaffing, 
reorganization, adoption of different management policies, etc.) 
of the IT function are required in order to achieve the perfect 
alignment. Both the forward and the backward processes are of 
critical importance for decision making in BDIM.  

 

Figure 3.  BDIM Closed Loop. 



The forward process is probably the most defining aspect of 
BDIM. For this reason, so far it has arguably received much 
more attention in the research literature than any other aspect of 
BDIM. Since IT metrics alone fail to capture the whole impact 
of IT services (and their disruptions) on the customers’ 
businesses, the forward process also leverages on business-
level metrics or Key Performance Indicators (KPIs), based in 
turn on Service Level Agreement (SLA) violations and 
penalties. While this “pipelined” process, as depicted in Figure 
4, appears rather simple in theory, in practice the accurate 
estimation of the business value generated by IT services is an 
incredibly difficult task. In addition, there are non-negligible 
concerns about the SLAs capability to accurately capture the 
impact of IT services on the customer businesses [20]. 

  

 

Figure 4.  The forward process “pipeline”. 

Despite having received less attemption from the research 
community so far, the backward process is also an essential 
element of BDIM decision making, at least as important as the 
forward process. In fact, the backward process produces a set 
of changes to apply to the IT function configuration in order to 
minimize its disalignment with respect to the business 
objectives set by the management, as well as cost and time 
estimates for their implementation. More specifically, the 
backward process analyzes the output of the forward process, 
i.e., the current IT function business value creation, calculates 
the displacement with respect to the target business objectives, 
and proposes the IT function configuration changes. Given the 
significant levels of complexity that typically characterize IT 
functions, this is an incredibly challenging task. 

To complicate the picture further, both the forward and the 
backward processes have to deal with the assessment of 
intangibles, i.e., “hidden” business value generating or 
disrupting processes. The impact of most intangibles, such as 
customer-perceived QoS, is particularly tricky to identify, 
estimate, and model. 

Our experience with the SYMIAN [6] and HANNIBAL [5] 
decision support tools showed that accurately modeling both 
the forward and the backward process is an essential, albeit 
dishearteningly challenging, step in the design and 
implementation of BDIM tools. We believe that applied 

research in BDIM decision making would immensely benefit 
from any theoretical development in the analysis of the forward 
and backward processes. 

IV. DISCUSSION TOPICS 
After the analysis of the most challenging aspects that 

researchers and practitioners have to deal with in BDIM 
decision making, we now present a list of interesting discussion 
topics that we would like to be addressed in the near future. We 
hope that these topics will stimulate the BDIM community to 
push forward both theoretical and applied research in decision 
making. 

A. Avoiding general, quantitative, a priori, and excessively 
complicated models 
In a complex scenario such as BDIM, it is very difficult to 

think of models that can accurately represent the reality, 
especially if they are developed (and exploited) with the 
ambition to have generic applicability or to produce reliable 
quantitative evaluations. 

The difficult-to-capture and ever-changing nature of the 
interactions among the parties involved in typical BDIM 
scenarios make the effort to develop general and/or quantitative 
models almost hopeless. Instead of frameworks that accurately 
represent reality, we suggest that BDIM models instead be 
considered mostly as reasoning tools, developed on a case-by-
case basis. It is also convenient to keep in mind the relative 
nature of models’ outcomes, and evaluate them only in 
comparison with the outcomes provided by other models. 

Researchers and practitioners may also find it hard to build 
useful a priori models. Our experience shows that it is essential 
to continuously evaluate models, and possibly refine them, by 
considering feedback from (their application to) the real world, 
as depicted by Figure 5. 

Finally, in our experience we have noticed that a particular 
importance should be dedicated to the tradeoffs of model 
complexity. While some applications might indeed require very 
complicated models, we believe that in most cases keeping 
models from becoming excessively complicated is very 
important. In fact, complicated models are difficult to work 
with.  

 

 

Figure 5.  The Exploitation-Verification-Refinement model continuonus 
development loop. 



In addition, sophisticated models are detrimental as they 
provide the illusion of control. Practitioners tend to believe that 
models are accurate just because they are sophisticated. This 
assumption, which is not necessarily true, might potentially be 
very harmful. In BDIM decision making, it is of utmost 
importance not to rely on any unverified assumption and to 
keep a critical thinking and problem solving approach. 

In our opinion, the effort in building complicated a priori 
models would be better spent in model verification. There is no 
point of building a complex and precise model of reality if it’s 
not accurate. 

Unfortunately, it is difficult to think of rigorous, automated, 
and broad-applicability criteria to choose the appropriate level 
of model complexity. Decisions on model complexity tradeoffs 
will likely need to be driven by application-specific objectives 
and constraints. 

B. Involve customers in the decision making process 
Another important guideline is to involve the customers’ 

feedback in the decision making processes. 

Customers’ feedback is essential to accurately measure the 
business value provided by IT services. IT metrics and SLAs 
(as well as their violations) are clearly inadequate as 
instruments to measure the business value created by IT 
services (and lost with service disruptions) [20]. It is also very 
difficult to think of a way to measure intangibles by leveraging 
only on business and IT metrics. 

As a result, it is indispensable to look for customers’ 
feedback in order to evaluate business value creation and 
generation, and to set business objectives accordingly. 

In addition, the involvement of customers in the decision 
making process can actually generate business value. 

C. Good enough is just good enough 
The complexity of the BDIM scenario calls for continuous 

validation of working conditions, verification of business 
objectives, and for the consequent IT function realignment. 

In this continuous optimization process, it is absolutely 
essential to avoid costly and potentially harmful 
overspecializations. By over-optimizing the IT function 
according to the current business objectives, there is the risk to 
achieve an excessive fit to the current environment and hinder 
future adaptations to different conditions. This is a typical 
phenomenon in evolutionary environments, where individuals 
that are especially fit to the current conditions are wiped out by 
natural selection as they are less capable to adapt to new 
conditions. 

In BDIM applications, when the customer set (or the 
customers’ expectation) changes the business objectives to 
optimize for might change accordingly, and costly efforts to 
perfectly align the IT function with respect to previous business 
objectives might turn obsolete, detrimental, and a waste of 
resources. 

Since business objectives can change unexpectedly, it is 
unreasonable to set a difficult to reach target for optimization. 

It makes sense to optimize up to a certain point and check 
frequently whether there is the need for further optimizations. 

D. Investigate the human component in decision making 
Acquisition of decision skills is not easy, as it requires 

learning through a trial-and-error process where the quality of 
each decision, i.e., the satisfaction with its outcomes, should be 
evaluated shortly after the decision making process [21].  

Unfortunately, BDIM systems are not easy to experiment 
with. In order to evaluate the quality of BDIM decision 
making, it would be necessary to evaluate the performance 
changes – in terms of the alignment with the business 
objectives – brought by the changes the IT function 
configuration that the decision maker requested. This is a very 
challenging task, as it requires considering a large set of 
possible operations, such as re-staffing (the restructuring of the 
support organization by increasing or cutting staffing levels, or 
the transfer of operators around support groups, possibly on 
retraining), and the implementation of different policies for 
incident assignment and prioritization. In addition, the process 
of implementing the actual corrective measures is very 
expensive and time-consuming, so alternative IT function 
configuration should be carefully considered before putting 
them in practice. 

This raises the opportunity to invest in Interactive Learning 
Environments (ILEs), that can help by both providing a tool for 
managers to improve their decision skills. In this context, a 
particularly interesting approach is what-if scenario analysis, a 
technique that enables the behavioral analysis of complex real-
life systems under alternative working conditions. More 
specifically, what-if scenario analysis is based on the definition 
of an accurate model of the system under evaluation and on its 
exploitation to reenact of the system behavior with modified 
parameters. This kind of tools enable their users to play out 
what-if scenarios, allowing them to assess the outcomes, i.e., 
performance improvements or drops, without having to go 
through the expensive and time-consuming process of 
implementing actual organizational, structural and behavioral 
changes. 

Our experience with what-if scenario analysis tools 
demonstrates that this technique produces very effective results 
in learning how the IT function works, and that it could be 
effectively applied to decision making as well. 

More specifically, BDIM-specific ILEs should allow to 
build an accurate model of the IT function, and reproduce the 
IT function behavior through computer simulation techniques. 
ILEs should then provide extensive performance evaluation 
functions that can enable user to check the outcomes of their 
decisions, exploiting advanced Human Computer Interface 
(HCI) systems. These tools should also guide users all along 
the decision making process, providing functions for 
configuration rollback and ad hoc visualization of outcomes. 

ILEs could also represent a terrific opportunity to learn how 
business managers decide. This could be a first step towards 
the development of human-like decision making components 
and their integration in BDIM tools. 



E. Improved forecasting models 
Another interesting question to address is how much we 

can rely on model-based forecasts. By their very nature, models 
are abstractions of reality that only capture what they were 
developed to do. Anything outside of the model is, by 
definition, not considered. While this is a problem in any 
application domain, the complexity of BDIM scenarios calls 
for paying a particular attention to the model limitations in their 
adoption. 

In fact, most models are built on strong assumptions. While 
(at least for well-developed models) most of the times these 
assumptions hold and can be safely ignored, sometimes in 
BDIM systems the working conditions may change so abruptly 
that the models are not applicable anymore. 

These considerations are especially important when models 
are used for forecasting. As mentioned above, BDIM models 
leverage on forecasts to assess the performance of the IT 
function – in its current configuration or in a different one – 
both in the context of the forward and the backward processes. 
As a result, accurate forecasts are absolutely essential for 
BDIM tools. 

In addition to accuracy concerns, there are also questions 
about which kind of forecasting to adopt. Given the complexity 
of the BDIM scenario, forecasts that simply produce point 
estimates are likely to be of very limited use. In this context, it 
would be much better to rely on forecasts that instead provide 
interval estimates of the desired metrics, including the degree 
of confidence in the estimate. However, those kind of 
forecasting models are very difficult to develop and to work 
with. 

A promising, although somewhat radical and perhaps not 
broadly applicable, approach would be to ditch quantitative 
forecasting methods altogether and instead focus on forecasting 
the likelihood that a certain event, e.g., a given metric 
exceeding a threshold value, will happen or not. While this 
kind of forecasts produced a limited informative content, they 
seem to be a rather robust approach. 

Notice that, so far, mainly two forecasting models have 
been proposed in BDIM literature: econometrics [22] and 
what-if scenario analysis-based forecasts [6], both belonging to 
the point estimate category. 

V. CONCLUSIONS 
Decision making in BDIM represents an extremely difficult 

problem, where the most challenging aspects lies in the 
fundamentally interdisciplinary nature of BDIM. In fact, in the 
development of BDIM decision making tools and practices, 
researchers and practitioners must deal with problems that 
belong to many different fields, such as engineering, computer 
science, economics, and cognitive psychology. Dealing with 
such a series of disheartening challenges requires both a 
thorough theoretical understanding of the playing ground and 
an empirical, bottom-up, case-based approach, and out-of-the-
box critical thinking. 

We believe that there is the need to develop a better 
understanding of both theoretical and practical issues involved 

in BDIM decision making. The questions that researchers and 
practitioners will need to address, such as “What are the 
fundamental limits of decision making in the BDIM domain?”, 
“How does complexity fit in the BDIM scenario?”, and “Can 
we use results from research on decision making in other 
disciplines and apply them to BDIM?”, are compelling and 
challenging. We would very much like to see them addressed 
in the near future. 

REFERENCES 
[1] Office of Government Commerce, “Service Strategy Book”, The 

Stationery Office, Norwich , 2007. 
[2] Office of Government Commerce, “Service Operation Book”, The 

Stationery Office, Norwich, 2007. 
[3] J. Sauvé, A. Moura, M. Sampaio, J. Jornada, E. Radziuk, “An 

Introductory Overview and Survey of Business-Driven IT 
Management”, in Proceedings of 1st IEEE/IFIP International Workshop 
on Business-Driven IT Management (BDIM 2006), pp. 1-10, 7 April 
2006, Vancouver, Canada. 

[4] C. Bartolini, C. Stefanelli, M. Tortonesi, “SYMIAN: a Simulation Tool 
for the Optimization of the IT Incident Management Process”, in 
Proceedings of 19th IFIP/IEEE International Workshop on Distributed 
Systems: Operations and Management (DSOM 2008), pp. 83-94, 25-26 
September 2008, Pythagorion, Samos Island, Greece. 

[5] C. Bartolini, C. Stefanelli, M. Tortonesi, “Business-impact analysis and 
simulation of critical incidents in IT service management”, in 
Proceedings of the 11th IFIP/IEEE International Symposium on 
Integrated Network Management (IM 2009), pp. 9-16, 1-5 June 2009, 
New York, NY, USA. 

[6] C. Bartolini, C.Stefanelli, M. Tortonesi, “SYMIAN: Analysis and 
Performance Improvement of the IT Incident Management Process”, 
IEEE Transactions on Network and Service Management, Vol. 7, No. 3, 
pp. 132-144, September 2010. 

[7] C. Bartolini, C. Stefanelli, M. Tortonesi, “Modeling IT Support 
Organizations from Transactional Logs”, in Proceedings of the 12th 
IEEE/IFIP Network Operations and Management Symposium (NOMS 
2010), pp. 256-263, 19-23 April 2010, Osaka, Japan. 

[8] A. Moura, J. Sauvé and C. Bartolini, “Business-Driven IT Management - 
Upping the Ante of IT: Exploring the Linkage between IT and Business 
to Improve both IT and Business Results”, IEEE Communications 
Magazine, Vol. 46, No. 10, pp. 148–153, October 2008. 

[9] D. Orrell, P. McSharry, “System economics: Overcoming the pitfalls of 
forecasting models via a multidisciplinary approach”, International 
Journal of Forecasting, Vol. 25, No. 4, pp. 734-743, October-December 
2009. 

[10] B. Mandelbrot, N. Taleb, “Mild vs. Wild Randomness: Focusing on 
those Risks that Matter”, in F. Diebold, N. Doherty, and R. Herring, 
(Eds.) “The Known, the Unknown and the Unknowable in Financial 
Risk Management: Measurement and Theory Advancing Practice”, 
Princeton University Press, Princeton, NJ, USA, 2010. 

[11] J. De Gooijer, R. Hyndman, “25 Years of Time Series Forecasting”, 
International Journal of Forecasting, Vol. 22, No. 3, pp. 443-473, July-
September 2006. 

[12] S. Makridakis, N. Taleb, “Decision Making and Planning under Low 
Levels of Predictability”, International Journal of Forecasting, Vol. 25, 
No. 4, pp. 716-733, October-December 2009. 

[13] N. Taleb, “Errors, Robustness, and the Fourth Quadrant”, International 
Journal of Forecasting, Vol. 25, No. 4, pp. 744-759, October-December 
2009. 

[14] D. Kahneman, P. Slovic, A. Tversky (Eds.), “Judgment Under 
Uncertainty: Heuristics and Biases”, Cambridge University Press, 1982. 

[15] T. Gilovich, D. Griffin, D. Kahneman (Eds.), “Heuristics and Biases: 
The Psychology of Intuitive Judgment”, Cambridge University Press, 
2002. 



[16] J. Shin, D. Ariely, “Keeping doors open: The effect of unavailability on 
incentives to keep options viable”, Management Science, Vol. 50, No. 5, 
pp. 575-586, 2004. 

[17] L. Lee, S. Frederick, D. Ariely, “Try it, you'll like it: The influence of 
expectation, consumption, and revelation on preferences for beer”, 
Psychological Science, Vol. 17, No. 12, pp. 1054-1058, 2006. 

[18] L. Goldman, E. Cook, P. Johnson, D. Brand, G. Rouan, T. Lee, 
“Prediction of the need for intensive care in patients who come to the 
emergency departments with acute chest pain”, N Engl J Med. Vol.  334, 
No. 23, pp. 1498-504, June 1996. 

[19] G. Parmigiani, I. Lurdes, “Decision Theory: Principles and 
Approaches”, Wiley, Chichester, UK, 2009. 

[20] J. Sauvé, C. Bartolini, A. Moura, “Looking at Business Through a 
Keyhole”, in Proceedings of 4th IEEE/IFIP International Workshop on 
Business-Driven IT Management (BDIM 2009), pp. 48-51, 1 June 2009, 
New York, NY, USA. 

[21] H. Qudrat-Ullah, J. Spector, P. Davidsen (Eds.), “Complex Decision 
Making: Theory and Practice”, Springer, New York, NY, USA, 2008. 

[22] C. Bartolini, M. Sallé, D. Trastour, “IT service management driven by 
business objectives: an application to incident management”, in 
Proceedings of IEEE/IFIP Network Operations and Management 
Symposium (NOMS 2006), pp. 45-55, 3-7 April 2006, Vancouver, 
Canada. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


