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Abstract— Today, there is the need for establishing a strong 
relationship between Business Intelligence (BI) and Energy 
Markets (EM). This is crucial because of enormous and 
increasing data volumes generated and stored day by day in the 
EM. The data volume turns impossible to obtain clear data 
understanding through human analysis or with traditional tools. 
BI can be the solution. In this sense, we present a comprehensive 
survey related with the BI applications for the EM, in order to 
show trends and useful methods for tackling down every day EM 
challenges. We outline how BI approach can effectively support a 
variety of difficult and challenging EM issues like prediction, 
pattern recognition, modeling and others. An extensive 
bibliography is also included. 
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I.  INTRODUCTION 
Energy Markets are the consequence of the de-regulation of 

electricity. In these markets, power suppliers and consumers 
are free to negotiate the terms of their contracts, e.g., energy 
prices, power quantities and contract durations in several 
auctions structures. Several issues have to be considered and 
analyzed before taking actions. There are physical, economical 
and political restrictions that have to be considered together 
(Bhatnagar & Rao, 2005). Although enormous data volumes 
related with this process are stored day by day, and hour by 
hour, it is impossible (through human analysis or with 
traditional technology) to obtain knowledge from this data, in 
order to take wise decisions.   

 
In this complex scenario, BI approach can be an important 

solution due to its intrinsic way to manage very large data sets 
in an intelligent and automatic fashion. 
We survey recent applications of BI for the EM, seeking for 
the most relevant, important or characteristic state of art 
works. This survey can help to detect  diverse  EM  problems  
and its solutions, and can be a useful guide for EM decision- 
makers from countries with de-regulated electricity schemas, 
or from countries next to participate in this global 
environment. In addition, our survey can be helpful to detect 
and create new and innovative solution proposals. 
 

To address these topics, in Section 2 we offer an abstract 
about what BI is. In Section 3 we describe the EM dynamics 
and the essential problems.  Next, in Section 4 we survey 

works that combine EM problems with BI solutions. Finally, 
we conclude and discuss future work challenges in Section 5. 
An extensive reference Section is also included. 

II. BUSSINESS INTELLIGENCE 
Nowadays, huge corporations are seeking to know more 

about their business processes. They usually have enormous 
and valuable data repositories, but they do not know what to do 
with these data. It is common to hear the phrase: “worse than 
have too little (or any) data, is to have many data and not 
knowing what to do with it” (Richeldi, 1999). 

BI can be a useful approach to meet the challenge. BI is 
focused on transform data into knowledge (or intelligence) to 
improve corporation central process. At the end, BI is a 
discipline formed with tools emerged from Artificial 
Intelligence and Database technology, which main purpose is 
to give people the information or knowledge that they need to 
do their jobs. 

The term BI was coined by Howard Dresner about twenty 
years ago (McKay, 2008), to describe an emerging discipline 
concerned with the discovery of information (that was not 
known before) in a corporation. BI includes disciplines and 
tools like:  

• Data Warehouses (Gill, 1996.), 

• On Line Analytical Processing (OLAP) and related 
methods (MOLAP, ROLAP, etc.)  (Brackett, 1996). 

• Knowledge Discovery in Databases (KDD) and Data 
Mining (Piatetsky-Shapiro, 1991), 

• Artificial Intelligence areas and algorithms like, for 
example, Machine Learning, Intelligent Multi-Agents 
Systems, Artificial Neural Networks, Fuzzy Logic, 
Case Base Reasoning, Pattern Recognition, Genetic 
Algorithms, etc.  (Turban, Aronson, Liang & Sharda, 
2005), 

•  Statistical analysis, 

• And, in general, any algorithm, tool or method that 
serve to transform data into knowledge.  

It is predicted that, in the near future, BI will become a need 
of all huge corporation (McKay, 2008). 



III. ENERGY MARKETS 
The electrical power industry around the world has been 

continuously de-regulated and re-constructed from a 
centralized monopoly schema to a competitive market 
structure. This transformation is taking place since the last 
century. 

 
Today, there is many people and governments that agree in 

the fact that in most cases the competitive market is a more 
proper mechanism for energy supply to free the customer’s 
choices, improve overall social welfare (Wu & Varaiya, 1999) 
and allows markets to operate more efficiently and cost 
effectively. 

 
The Energy Market is a very dynamic and inter-related 

system. In the open market, power companies and consumers 
submit their generation or consumption bids and 
corresponding prices to the market operator, who will then use 
a market-clearing tool to clear the market. The clearing 
process is normally based on a single round auction to 
determine the spot price for the corresponding time interval 
(Xu, Dong, & Liu, 1996). 

 
Nevertheless, not only power companies and consumers 

participate in the EM, governments take active participation 
too. There are continued reasons for governments to remain 
involved in EM: long-term uncertainties, the fact that markets 
do not always take account of environmental and social 
objectives (including safety and health concerns), the 
continued monopoly nature of natural-gas and electricity 
transmission grids and the global nature of some problems 
such as climate change. All these examples are reasons for a 
continuing government regulation.  

 
Additionally, when market prices do not fully reflect 

environmental and social costs, consumers’ choices are 
distorted. Sending an appropriate market signal to encourage 
environmentally, rational energy use, may be accomplished 
through a variety of economic facts, from direct taxes to 
tradable permits, including by reducing consumption and 
changing its composition in favor of more environmentally 
friendly goods and services. The government policies will 
need to take into account particular and national 
circumstances. 

 
There are EM technical factors and restrictions too. For 

instance, unlike other commodities, the electricity cannot be 
stored and power system stability requires consistent balance 
between supply and demand. Therefore, besides this factor, 
there are many physical and technical constraints for the 
transmission and delivery of energy. Moreover, unpredictable 
and uncontrollable contingencies in power system increase the 
complexities. As such, EM exhibits a high volatile nature and 
is probably the most volatile market. 

 
All these circumstances create a complex multi-disciplinary 

challenge.  Broadly speaking, we can say that EM face 
problems related to issues that concern prediction, pattern 
recognition, modeling and other areas. For instance, 
forecasting problems in EM are: Short-Term Load 
Forecasting, Electricity Market Price Forecasting, or Power 
System Transient Stability Prediction. 

 
In the pattern recognition area, we can find problems like: 

Operation Patterns, Energy Consumers Characterization or 
Consumer-Supplier Analysis. About modeling, we can talk 
about the need of monitoring or training systems. Finally, BI 
can contribute to analyze EM data quality or be part of an 
integrated EM system. 

IV. BUSINESS INTELLIGENCE AND ENERGY MARKETS 
RELATED WORK 

Our survey on EM problems-BI solutions found papers 
from very different countries, but almost sharing the same 
information needs. For instance, according to our survey, we 
found papers from: USA (17%), Australia (13%), Spain 
(13%), China (9%), Portugal (7%), Brazil (6%), Greece (4%), 
Italy (4%), Japan (4%), and others countries with almost 2%, 
like Germany, Argentina, Canada, Russia, Iraq, UK, 
Colombia, Taiwan, Belgium, Switzerland, Ireland, 
Netherlands and Singapore. Surprisingly, we can not found 
anything directly written from some Mexico’s research 
institution.  

Related to the BI algorithms, techniques, methods or 
disciplines applied to solve different problems from the EM 
scenario, we observed that there is a great diversity, as Table 1 
shows. 

TABLE 1 . BI ALGORITHMS APPLIED TO EM PROBLEMS 

 
Algorithm 

 

 
Reference 

Artificial Neural Networks (Sun, Lu, & He, 2005), (Xu et 
al., 1996), (Sheble, 2000), 

(Sánchez-Ubeda, Muñoz, & 
Villar, 2005), (Andrade, 

Camargo, & Teive, 2007), 
(Richeldi, 1999) 

Bagging (Xu, He, Wang, & Xu, 2004) 
Clustering (Sánchez-Ubeda, Peco, 

Raymont, Gomez, Banales, & 
Hernandez, 2001), (Wu, Wu, 

Wang, & Ye, 2006) 
Data Warehouse (Richeldi, 1999) 

Fuzzy logic (Widjaja & Mielczarski, 1999), 
(Andrade et al., 2007), (Samper 

& Vargas, 2007) 
Genetic algorithms (Srinivasan, Woo, Rachmawati, 

& Wei, 2006), (Sheble, 2000) 
Induction and Decision Trees, 
Learning Classifier Systems 

(C4.5, J48) 

(Lobato, Ugedo, Rouco, & 
Echavarren, 2006), (Sánchez-

Ubeda et al., 2001), 
(Voumvoulakis, Gavoyiannis, & 

Hatziargyriou, 2006), (Li, 



Runger, & Tuv, 2006), 
(Kitayama, Matsubara, & Izui, 
2002), (Sánchez-Ubeda et al., 
2005), (Troncoso, Riquelme, 

Gómez, Martínez  & Riquelme, 
2007), (Bagnall, 2004) 

Information Entropy Theory  (Sun et al., 2005) 
Information Gap Theory (Cheong, Sheble, & Berleant, 

2006) 
Intelligent Agents and Multi 

Agents Frameworks 
(Praca, Ramos, Vale, & 

Cordeiro, 2003), (Geoff, Cohen, 
Dodier, Platt, & Palmer, 2006), 
(Herrera, 2006), (Da Silva Lima 
& De Andrade Freitas, 2006), 

(Kok & Kamphuis, 2005), (Fujii, 
Okamura, Inagaki, & Yamaji, 
2004), (Karbovskii, Lukatskii, 
Fedorova, & Shapot, 2002), 

(Debs, Hansen, Yu-Chi, Hirsch, 
& Szot, 2003) 

K-Nearest Neighbor (Herrera, 2006) 
Knowledge Discovery in 

Databases 
(Rico, Flores, Sotomane, & 

Calderon, 2004), 
(Athanasopoulou, 

Chatziathanasiou, Komminou, & 
Petkani, 2006), (Cruz, Carrillo, 

& Pinzón, 2007) 
Multivariate Adaptive 

Regression Splines 
(Zeripour, Bhattacharya  & 

Canizares, 2006) 
Naive Bayes (Zhao, Li, & Wong, 2005), (Lu, 

Dong, & Li, 2005), (Zhao, Dong, 
Li, & Wong, 2007) 

Support Vector Machines (Troncoso et al., 2007), (Zhao et 
al., 2005), (Zhao et al., 2007), 
(Xu et al., 1996), (Xu et al., 

2004), (Dongjie, Peng, Renmu, 
& Tao, 2004) 

Time Series Data Mining - 
Discrete Fourier Transform  

(Wu et al., 2006), (Zhenfyou, 
Qingquan, & Zhibing, 2003), 

(Vucetic, Tomsovic, & 
Obradovic, 2001), (Bhatnagar et 

al., 2005) 
Wavelet Transforms (Xu et al., 1996), (Zhenfyou  et 

al., 2003), (Cannataro, Curci, & 
Giglio, 2001) 

Attending the application type, we grouped our findings in 
four broad categories: prediction, pattern recognition, 
modeling and others, as we show in Table 2. In the next sub-
sections, we addressed these topics. 

A.  Prediction 
Deregulation in EM brings demand and electricity prices 

uncertainty, placing higher requirements on forecasting; 
commonly for the purpose of estimating load and prices levels 
more accurately.  

Forecasting is essential to support the decision making for 
an appropriate scheduling and planning in the operation of 
power systems and for developing bidding strategies or 
negotiation skills in the EMs. It is being considered as a 
helpful tool for consumers and producers. 

There have been several research projects around the world 
involving forecasting of EM prices, electricity demand and 
transient stability; taking into account that lower operation 
cost and higher reliability of electricity supply is the main 

operation goal. Next, we present the most representative 
research works. 

 
1)  Electricity Price Forecast 
There are many research works on electricity market price 

forecasting. However, most of them are focused on the 
expected price analysis rather than price spikes forecasting. 
Generally speaking, a price spike is an abnormal market 
clearing price at certain time and is significantly different from 
the price at previous time. In Australia, two methods (Support 
Vector Machines and Naive Bayes) are chosen to be the spike 
occurrence predictors (Zhao et al., 2007). Forecasting price 
spikes can improve the market participants’ ability so as to 
take advantage of them and their risk management. 

 
2) Electricity Demand Forecast 
In the Australian Electricity Market, there are some projects 

where the bidding behavior is analyzed based on the 
prediction of electricity demand  using an  application  of   
Fuzzy  sets to generate a rule-base that is basically the system-
demand profile in the forms of linguistic variables (i.e. 
midnight peak, morning valley, morning peak, afternoon 
valley, evening peak and evening valley). These variables are 
tolerant to imprecision and easier to understand.  

The rules extracted are in the form of: “IF Season is 
AUTUMN AND Type of Day is WORKING DAY and Time 
of the Day is MORNING PEAK THEN System Demand is 
SLIGHTLY HIGH”. At last, three trends of system demand 
are analyzed: daily, weekly and yearly (Widjaja et al., 1999). 

 
3) Transient Stability Forecast 
In the deregulated power industry, the increasing number of 

power marketers and independent power generators increases 
the variability of power flow patterns in the transmission 
system, thereby reducing the ability of transmission planners 
and operators to predict the critical operating conditions and 
limits. Consequently, the small signal stability problem 
becomes more complex. And the existing standard methods 
and tools for small-signal stability are not able to perform 
security analysis in the claimed response time required for 
online use. 

In (Dongjie et al., 2004) they propose a novel approach for 
power system small signal stability analysis and control which 
combines the state-of-the-art small signal analysis tools, data 
mining, and the synchronized phase measurement techniques. 

 

B.  Analysis of Supply and Demand 
In (Andrade et al., 2007) the dynamic behavior and non-

linear demand in relation to the parameters that determine, as: 
calendar, climate, economy and energy intensity, increase the 
complexity of constructing models of analysis of the demand. 
Each see more companies and institutions that are part of the 
electricity sector in Brazil collect data for the consumption of 
electricity and the variables for different segments of the 
industry in new and useful knowledge about the behavior of 
that demand. They use Neuro-Fuzzy (neural network combined 
with fuzzy logic) as a technique. 



TABLE 2. BI´S EM APPLICATIONS BY YEAR  Year 
Prediction Pattern recognition Modeling Others 

Price Demand Transient Operation Characterization 
of Customers 

Analysis of 
supply and 

demand 

Simulation 
with agents 

Model 
behavior 

Simulation / 
Monitoring Data Quality Integrated 

systems 

2007 (Zhao et 
al., 

2007) 

    (Andrade et al., 
2007), (Frezzi, 

Garcés & 
Haubrich, 

2007), (Samper 
et al.,2007) 

  (Cruz et al., 
2007) 

  

2006 (Zeripou
r et al., 
2006) 

(Herrera, 
2006), 

(Lobato et 
al., 2006) 

 (Bougard, 
et.al, 

2006), 
(Voumvo
ulakis et 

al., 
2006), (Li 

et al., 
2006) 

(Nizar, Dong  & 
Zhao, 2006), 

(Ramos, Vale, 
Santana & 

Rodrigues, 2006), 
(Verdu, Garcia, 

Senabre, Marin & 
Garcia, 2006) 

 (Da Silva 
Lima et al., 

2006), 
(Geoff et al., 

2006) 

(Srinivas
an et al., 
2006), 

(Cheong 
et al., 
2006) 

(Athanasopoulou
et al., 2006) 

(Wirth, 2006)  

2005 (Lu et 
al., 

2005), 
(Zhao et 

al., 
2005) 

(Sun et al., 
2005) 

   (Bhatnagar et 
al., 2005), 
(Sánchez-

Úbeda et al., 
2005) 

(Kok et al., 
2005) 

   (Muñoz 
San 

Roque & 
Sánchez-
Ubeda, 
2004), 
(Taft, 
2005) 

2004  (Rico et al., 
2004) 

(Xu et al., 
2004), 

(Dongjie et 
al., 2004) 

(Peng, 
Chien & 
Tseng, 
2004) 

  (Bagnall, 
2004), (Fujii 
et al., 2004) 

   (Cherian 
& 

Ambrosio
, 2004) 

2003  (Zhenfyou 
et al., 
2003) 

  (Duarte, 
Rodrigues, 

Figueiredo, Vale 
& Cordeiro, 2003) 

 (Praca et al., 
2003) 

(Debs et 
al., 2003) 

  (Felden & 
Chamoni, 

2003) 

2002     (Kitayama et al., 
2002) 

  (Karbovs
kii et al., 

2002) 

   

2001    (Sánchez-
Ubeda et 
al., 2001) 

 (Vucetic et al., 
2001) 

   (Cannataro et 
al.,  2001) 

 

2000     (Alcocer, Chiesara 
& Galiasso, 2000) 

  (Sheble, 
2000) 

   

C. Modeling 
One area of concern in other countries has been displaying 

the future behavior of the market for electric power in 
liberalized markets, for which projects have been developed 
for simulation and modeling of the behavior of market power 
by using different techniques. Below are the work related 
documents. 

 
1)  Simulation with Agents 
To study electricity markets behavior and evolution Praca et 

al. (2003) propose a multi-agent simulator where agents 
represent several entities that can be found in electricity 
markets, such as generators, consumers, market operators and 
network operators, but also entities that are emerging with the 
advent of liberalization, such as traders. The simulator probes 
the possible effects of market rules and conditions by 
simulating the strategic behavior of participants. In this paper 
a special attention is devoted to the strategic decision 
processes of Seller, Buyer and Trader agents, in order to gain 
advantage facing the new emerging competitive market. 

 
2) Model Behavior 
One project of Model behavior is in (Srinivasan et al., 

2006). It presents an evolutionary algorithm to develop 
cooperative strategies for power buyers in a deregulated 
electrical power market. Cooperative strategies are evolved 
through the collaboration of the buyer with other buyers 
defined by the different group  

memberships. The paper explores how buyers can lower their 
costs by using the algorithm that evolves their group sizes and 
memberships. The algorithm interfaces with Power World 
Simulator to include in the technical aspect of a power system 
network, particularly the effects of the network constraints on 
the power flow. Simulation tests on an IEEE 14-bus 
transmission network are conducted and power buyer 
strategies are observed and analyzed. 
 

3)  Simulation / Monitoring 
The project in (Athanasopoulou et al., 2006) describes 

research into the application of data mining algorithms for 
deriving new control monitoring patterns that can improve the 
plant's performance. It proposes the use of a knowledge 
engineering methodology named CommonKADS, as a tool for 
completing the knowledge discovery in databases phases that 
precede data mining. The application of data mining 
classification algorithms resulted in new control monitoring 
rules, which improve performance without demanding 
installation of new equipment. The derived rules can also be 
used to trace a possible malfunction of a measurement 
instrument and even more to replace the recording values with 
those resulting from the data mining algorithms. 

 

D.  Others 
There are other alternative solutions to implement the BI 

approach to electric power markets where the authors have 
developed other projects such as: building data warehouses for 
OLAP analysis, development of integrated systems or quality 



assessment data. Below are some works where they have 
addressed these other topics. 

 
1) Data Quality 
The project in (Cannataro et al., 2001) presents a priority-

based data transmission protocol for sending large volumes of 
data (data cubes) over congested networks, that allows the 
incremental implementation of OLAP applications. A wavelet-
based lossy compression algorithm that is the core of the 
transmission protocol is also presented. 

 
2) Integrated Systems 
The project in (Muñoz San Roque et al., 2004) describes the 

environment SGO, an information system to perform best 
deals in liberalized electricity markets. The SGO is based on a 
client-server architecture, and contains a comprehensive set of 
tools designed and developed to facilitate all tasks related to 
the preparation of tenders of the Spanish electricity market: 
identification of resources from generation to generation 
offerings, generating reporting results, characterization of the 
conduct of competition, and analysis and optimization of 
bidding strategies. 

V. CONCLUSIONS AND FUTURE WORK 
We present a comprehensive survey related with the BI 

solutions for the EM problems, in order to show trends and 
useful methods for tackling down every day EM challenges. 
We think that it is fundamental for the EM and the computer 
science communities to know how is the BI´s level of 
applicability to define present and future research work. In 
these sense, this paper is an effort to bring attention from 
electric power industry, in particular the EM community, about 
the outmost relevance for applying the BI approach and its 
methods, because those methods have been designed to 
overcome the limitations that traditional approaches and 
methods have. We highlight the novelty of our paper because, 
to the best of our knowledge, we didn’t find any state-of-the-art 
BI for EM published work. Furthermore, because we can not 
found anything directly written from a Mexico’s research 
institution, we claim that there are a lot of opportunities in our 
country to work and contribute in this field. Additionally, we 
observed a great variety of BI´s methods applied to the EM 
problems, and broadly speaking, we detect four principal areas 
of interest: prediction, pattern recognition, modeling and other 
areas like integrated systems and data quality projects; but we 
point out that there are still open research topics for EM to 
explore and apply, like change point detection algorithms, 
associative rules, feature selection methods and variable inter-
relations studios. All these are material for future work. A final 
contribution of this paper is a list of bibliographic references to 
be used as a source for researches interested in solving EM 
problems using the BI approach. 

REFERENCES 
[1] Andrade, F. F., Camargo, C. C., & Teive, R. C. (2007). Aplicação de 

técnicas de mineração de dados para a previsão de demanda no médio 
prazo com foco no mercado de livre contratação. Encontro Regional 
Ibero-americano do CIGRÉ. Brasil. 

[2] Athanasopoulou, C., Chatziathanasiou, V., Komminou, M., & Petkani, Z. 
(2006). Applying knowledge engineering and data mining for 
optimization of control monitoring of power plants. Proceeding (521) 
European Power and Energy Systems.  

[3] Bagnall, A. J. (2004). Autonomous Adaptive Agents in Simulations of the 
UK Market in Electricity. University of East Anglia . 

[4] Bhatnagar, R., & Rao, C. (2005). Energy resource management based on 
data mining and artificial intelligence. Proceedings ACEEE Summer 
Study on Energy Efficiency in Industry, (págs. 6-14-6-23). Cincinnati. 

[5] Brackett, M. H. (1996). The data warehouse challenge, John Wiley & 
Sons, Inc. 

[6] Cannataro, M., Curci, W., & Giglio, M. (2001). A priority-based 
transmission protocol for congested networks supporting incremental 
computations. Proceedings International Conference on Information 
Technology: Coding and Computing, (págs. 383-8). 

[7] Cheong, M. P., Sheble, G. B., & Berleant, D. (2006). Knowledge 
extraction and data mining for the competitive electricity auction market. 
International Conference on Probabilistic Methods Applied to Power 
Systems, (págs. 221-8). Iowa. 

[8] Cherian, S., & Ambrosio, R. S. (2004). Towards realizing the GridWise 
[trademark] vision: Integrating the operations and behavior of dispersed 
energy devices, consumers, and markets. IEEE PES Power Systems 
Conference and Exposition, (págs. 1-6). 

[9] Cruz, R. D., Carrillo, G., & Pinzón, S. (2007). Metodología para la 
monitorización del mercado eléctrico a partir de Inteligencia Competitiva. 
Encontro Regional Ibero-americano do CIGRÉ.  

[10] Da Silva Lima, W., & De Andrade Freitas, E. N. (2006). A multi agent 
based simulator for Brazilian wholesale electricity energy market. Lecture 
Notes in Computer Science, (págs. 68-77). Brazilia. 

[11] Debs, A., Hansen, C., Yu-Chi, W., Hirsch, P., & Szot, L. (2003). Bidding 
strategies for GENCO's in the short-term electricity market simulator 
(STEMS). Proceedings of the IASTED International Conference on 
Intelligent Systems and Control, (págs. 135-9). Salzburg, Austria. 

[12] Dongjie, X., Peng, W., Renmu, H., & Tao, X. (2004). Small signal 
stability analysis and control in market environment. IEEE International 
Conference on Electric Utility Deregulation, Restructuring and Power 
Technologies., (págs. 1, 322-5). 

[13] Duarte, F. J., Rodrigues, F., Figueiredo, V., Vale, Z., & Cordeiro, M. 
(2003). Data Mining Techniques Applied to Electric Energy Consumers 
Characterization. Proceedings of the Seventh IASTED International 
Conference on Artificial Intelligence and Soft Computing, (págs. 105-10). 
Oporto. 

[14] Felden, C., & Chamoni, P. (2003). Web farming and data warehousing 
for energy tradefloors. Proceedings IEEE/WIC International Conference 
on Wen Intelligence, (págs. 642-5). 

[15] Frezzi, P., Garcés, F., & Haubrich, H. J. (2007). Analysis of short-term 
strategic behavior in power markets. Encontro Regional Ibero-americano 
do CIGRÉ.  

[16] Fujii, Y., Okamura, T., Inagaki, K., & Yamaji, K. (2004). Basic analysis 
of the pricing processes in modeled electricity markets with multi-agent 
simulation. Restructuring and Power Technologies, (págs. 257-61). 
Tokyo. 

[17] Geoff, J., Cohen, D., Dodier, R., Platt, G., & Palmer, D. (2006). A 
Deployed Multi-Agent Framework for Distributed Energy Applications. 
International Conference on Autonomous Agents, (págs. 676-678). 

[18] Gill, H. S. (1996). Data warehousing, Prentice Hall Hispano-americana, 
S.A. 

[19] Herrera, F. (2006). Propuesta del Grupo de la Universidad de Sevilla para 
MINDAT-PLUS. Minería de datos para los usuarios en diferentes áreas 
de aplicación .  

[20] Karbovskii, I. N., Lukatskii, A. M., Fedorova, G. V., & Shapot, D. V. 
(2002). A small model of market behavior. Automation and Remote 
Control, (págs. 654-65). Moscú. 

[21] Kitayama, M., Matsubara, R., & Izui, Y. (2002). Data mining for 
customer load profile analysis. Proceedings of the IEEE Power 
Enginieering Society Transmission and Distribution Conference, (págs. 
654-655). 



[22] Kok, J. K., & Kamphuis, I. G. (2005). PowerMatcher: Multiagent Control 
in the Electricity Infrastructure. International Conference on Automous 
Agents, (págs. 75-82). 

[23] Li, F., Runger, G. C., & Tuv, E. (2006). Change-point detection with 
supervised learning and feature selection. International Journal of 
Production Research, 2853-2868. 

[24] Lobato, E., Ugedo, A., Rouco, R., & Echavarren, F. M. (2006). Decision 
Trees Applied to Spanish Power Systems Applications. Sch. of 
Engineering. 

[25] Lu, X., Dong, Z. Y., & Li, X. (2005). Electricity market price spike 
forecast with data mining techniques. Electric Power Systems Research , 
19-29. 

[26] McKay, L. (2008). Business intelligence comes out of the back office. 
CRM magazine, Jun . 

[27] Muñoz San Roque, A., & Sánchez-Ubeda, E. F. (2004). Sistema de 
información para la realización de ofertas en el mercado eléctrico español. 
INVENIA. 

[28] Nizar, A. H., Dong, Z. Y., & Zhao, J. H. (2006). Load profiling and data 
mining techniques in electricity deregulated market. IEEE Power 
Engineering Society General Meeting, (pág. 7). 

[29] Peng, J.-T., Chien, C. F., & Tseng, T. L. (2004). Rough set theory for data 
mining for fault diagnosis on distribution feeder. Generation, transmission 
and distribution, IEEE Proceedings , 689-697.  

[30] Piatetsky-Shapiro, G. (1991). Knowledge Discovery in Databases: An 
Overview, In Knowledge Discovery in Databases, Piatetsky-Shapiro, G. 
eds., Cambridge, MA, AAAI/MIT. 

[31] Praca, I., Ramos, C., Vale, Z., & Cordeiro, M. (2003). A new agent-based 
framework for the simulation of electricity markets. Intelligent Agent 
Technology, IEEE/WIC International Conference, (págs. 469-473). 

[32] Ramos, S., Vale, Z., Santana, J., & Rodrigues, F. (2006). An approach to 
the consumer-supplier relationship supported by data mining techniques 
for MV customers. WSEAS Transactions on Power Systems , 1350-7. 

[33] Richeldi, M. (1999). A business intelligence solution for energy budget 
control. Proceedings of the 3rd International Conference on the Practical 
Application of Knowledge Discovery and Data Mining, (págs. 167-82). 

[34] Rico, J. J., Flores, J. J., Sotomane, C., & Calderon, F. (2004). Extracting 
temporal patterns from time series data bases for prediction of electrical 
demand. Lecture Notes in Artificial Intelligence, MICAI, (págs. 21-29). 

[35] Samper, M. E., & Vargas, A. (2007). Costos de generación distribuida 
bajo incertidumbres empleando técnicas Fuzzy. Encontro Regional Ibero-
americano del CIGRÉ Foz do Iguazú, (págs. 20-24). Paraná. 

[36] Sánchez-Ubeda, E. F., Muñoz, A., & Villar, J. (2005). Minería y 
visualización de datos del mercado eléctrico español. III Taller Nacional 
de Minería de Datos y Aprendizaje (TAMIDA). Madrid. 

[37] Sánchez-Ubeda, E. F., Peco, J., Raymont, P., Gomez, T., Banales, S., & 
Hernandez, A. L. (2001). Application of data mining techniques to 
identify structural congestion problems under uncertainty. Porto Power 
Tech Proceedings, (pág. 6 vol 1). 

[38] Sheble, G. (2000). Artificial life techniques for market data mining and 
emulation. Artificial life techniques for market data mining and 
emulation, (pág. 1696 vol 3). Iowa. 

[39] Srinivasan, D., Woo, D., Rachmawati, L., & Wei Lye, K. (2006). 
Evolving Cooperative Behavior in a Power Market. Genetic and 

evolutionary computation conference. Proceedings of the 8th annual 
conference on Genetic and evolutionary computation, (págs. 1599-1600). 

[40] Sun, W., Lu, J., & He, Y. (2005). Information Entropy Based Neural 
Network Model for Short-Term Load Forecasting. Transmision and 
Distribution Conference and Exhibition: Asia and Pacific (págs. 1-5). 
IEEE/PES. 

[41] Taft, J. (2005). The Intelligent Power Grid. 
[42] Troncoso Lora, A., Riquelme Santos, J. M., Gómez Expósito, A., 

Martínez Ramos, J. L., & Riquelme, J. C. (2007). Electricity Market Price 
Forecasting Based on Weighted Nearest Neighbors Techniques. IEEE 
Transactions on Power Systems. 

[43] Turban, E., Aronson, J., Liang, T., Sharda, R. (2005). Decision support 
and business intelligence systems, Prentice Hall. 

[44] Verdu Valero, S., Garcia Ortiz, M., Senabre, C., Marin Gabaldon, A., & 
Franco Garcia, F. J. (2006). Classification, filtering, and identification of 
electrical customer load patterns through the use of self-organizing maps. 
IEEE Transactions on Power Systems , 1672-1682. 

[45] Voumvoulakis, E. M., Gavoyiannis, A. E., & Hatziargyriou, N. D. (2006). 
Decision trees for dynamic security assessment and load shedding 
scheme. Power Engineering Society General Meeting, (pág. 7). Atenas. 

[46] Vucetic, S., Tomsovic, K., & Obradovic, Z. (2001). Discovering price-
load relationships in California's electricity market. IEEE Transactions on 
Power Systems, 280-286. 

[47] Widjaja, M., & Mielczarski, W. (1999). A Fuzzy-Based Approach to 
Analyze System Demand in the Australian Electricity Market. Power 
Engineering Society Summer Meeting, IEEE , 918-923. 

[48] Wirth, J. (2006). Information quality. Top 10 Trends in Business 
Intelligence.  

[49] Wu, F. F., & Varaiya, P. (1999). Coordinated multilateral trades for 
electric power networks: theory and implementation 1. Electrical Power 
and Energy Systems 21 , 75-102. 

[50] Wu, S., Wu, Y., Wang, Y., & Ye, Y. (2006). An algorithm for time series 
data mining based on clustering. Sch. of computing science and 
technology . 

[51] Xu, T., He, R., Wang, P., & Xu, D. (2004). Applications of data mining 
technique for power system transient stability prediction. Proceedings of 
the 2004 IEEE International Conference on Electric Utility Deregulation, 
Restructuring and Power Tehnologies, (págs. 389-392). 

[52] Xu, Z., Dong, Z. Y., & Liu, W. Q. (1996). Neural network models for 
electricity market forecasting. Proceedings of 4th Australian Workshop 
on Signal Processing and its applications. Australia. 

[53] Zeripour, H., Bhattacharya, K., & Canizares, C. A. (2006). Forecasting 
the hourly Ontario energy price by multivariate adaptive regression 
splines. IEEE Power Engineering Society General Meeting, (pág. 7). 

[54] Zhao, J. H., Dong, Z. Y., Li, X., & Wong, K. P. (2007). A framework for 
electricity price spike analysis with advanced data mining methods. IEEE 
Transactions on Power Systems v 22 n 1, 376-385. 

[55] Zhao, J. H., Li, X., & Wong, K. P. (2005). A general method for 
electricity market price spike analysis. IEEE Power Engineering Society 
General Meeting, (págs. 286-93). 

[56] Zhenfyou, H., Qingquan, Q., & Zhibing, W. (2003). Wavelet Analysis 
and Electric Power Market E-Commerce. Proceedings of the 4th 
International Conference on Parallel and Distributed Computing, 
Applications and Technologies, (págs. 725-9). 

 



<<
  /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


