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Abstract Big data analytics is playing a critical role in the 
healthcare industry in providing better healthcare delivery to 
patients and in disease exploration research. New big data tools 
have been developed which help in integrating and analyzing 
structured and unstructured data produced by different 
healthcare systems. Different databases have been used to store 
and process these healthcare-related data. In this paper, we 
propose and evaluate a cost-based, context-aware query optimizer 
which executes queries quickly and efficiently, while improving its 
performance.      
 

Index Terms Big data, analytics, database, cost-based query 
optimizer.  
 
 

I. INTRODUCTION 

 
Big data is characterized by its volume, velocity, variety, and 

complexity, which has led to the adoption of new hardware and 
software for successful processing of such data. The healthcare 
industry produces data which is spread among different 
healthcare systems, research institutes, and health insurance 
agencies. These systems are siloed, which makes integration of 
data and providing a global integrated view a challenging task. 
Determining the veracity of this collected healthcare data is 
critical for researchers to obtain meaningful insight. 
Advancements in technology have made it possible to capture 
data over a long period of time. The structured and unstructured 
data produced from clinical systems are aggregated to 
understand and predict the diseases. The characteristics and 
taxonomy of the data help in gaining meaningful insights for 
further analysis. Storing medical images requires large storage 
capacity and algorithms to efficiently process them. Signal 
processing systems also produce data which is high in volume 
and velocity from the monitoring systems connected to the 
patients. This type of output requires analysis and correlation of 
multi-modal time series data generated from monitoring 
devices. The adoption of big data analytics has the potential to 
save lives and to improve patient care delivery and healthcare 
practices.     

 
.  

 

 
Healthcare analytics helps to treat patients in cost effective 

ways and also to build predictive models that are utilized in the 
production of drugs. Furthermore, these analytics can determine 
the disease patterns from outbreaks, improve vaccine 
development, perform gene sequencing, and monitor real-time 
data produced from monitoring devices that are time series 
based [1]. 
 

Recent technology advancement in virtualization and 
scalable cloud computing resources has been beneficial for the 
storage and management of data. Volume, veracity, velocity, 
and variety of big data pose new challenges for analysis and 
decision making. Monitoring and analyzing real-time data from 
the medical devices helps healthcare workers in taking 
appropriate actions to address trauma and infections. Relational 
databases are used to store structured data which can be queried 
easily. Unstructured data, such as medical device readings, 
medical images, genetics, and waveform data, are stored in 
NoSQL data stores [1]. 

 
  Integrating, storing, and analyzing heterogeneous data from 
data sources is a tedious and challenging task. Healthcare 
systems need tools which are effective in collecting and 
transforming unstructured data into structured data for analysis 
by researchers. Structured data which is well defined, including 
patients’ bio data, can be stored in relational databases. More 
recent data stores such as NoSQL and NewSQL are used to 
store time series and waveform data for scalability and retrieval. 
 
  The benefit of big data analytics in healthcare lies in 
integrating and analyzing data which help in practical research 
and discovery of patterns of diseases and outbreaks. Extensive 
analysis of data from different data stores is required of 
pharmaceutical researchers in order to facilitate integration of 
genomic and clinical data and help produce drugs quickly [2]. 
 
 Extracting insight from big data is one of the quickest and 
most effective ways to improve people’s healthcare. 
Descriptive analytics answer queries related to what happened. 
Diagnostic analytics provide reasoning about why it happened. 
Predictive analytics provide information about what is going to 
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happen, and prescriptive analytics provide details about how we 
can make it happen [2].   

 
       Figure 1: Various types of analytics 
 
  Healthcare big data analytics is executed on massive parallel 
and distributed servers. Data scientists need to perform statistics 
and execute algorithms and visualizations on the databases 
efficiently. Traditionally, extract-transform-load (ETL) and, 
more recently, data virtualization processes have been adopted 
to collect, transform, and store data in databases. Improving 
healthcare analytics depends on effective retrieval and analysis 
of data from different systems [2]. 
 
 In order to have an integrated view of the data and perform 
analyses, ETL or data virtualization processes need to be 
followed. This helps in bringing together data from different 
data sources. The integrated data undergoes various cleaning 
and transformation steps before been presented to the 
researchers. 
 
 In an organization database administrators have to define 
materialized views, partition tables, and create indexed columns 
on databases; then they need to communicate and document 
these changes to the users. In this paper, we improve a cost-
based query optimizer which makes use of the external 
optimized copy registered in a columnar database and improves 
the performance of the analytical query execution time. This 
improvement is achieved by rewriting the query plan to make 
use of the externally registered optimized copy of the data in 
the relational expression tree during the query optimization step 
of the analytical query execution. The optimized copy created 
by the database administrator from all the different databases is 
stored separately in a columnar database for faster reads. The 
cost-based query optimizer determines whether the cost of 
execution of the query plan can be reduced by substituting the 
optimized copy with the incoming query and later executing it 
against the optimized copy stored in the columnar database 
instead of the actual base table. The results show that this 
improvement to the query optimizer reduces the query 
execution time and provides better performance. 

II. BACKGROUND  

The success of healthcare organizations depends on the 
decision making processes and the quality of data used to aid 
this process. Data-driven decision making requires integration 

and analysis of data from heterogeneous systems. Data 
integration is an essential step used both in the ETL process and 
data virtualization to obtain a single holistic view of different 
data stores which have varied data models. 

  
Electronic health records (EHR) are primary data sources 

used by researchers to access and analyze healthcare data. Data 
from multiple EHR systems need to be cleaned and transformed 
into a common integrated data model. Data synchronization 
involves significant time, effort, and computing resources. A 
common challenge with ETL and data virtualization processes 
is compatibility between source and required target data for 
analysis. Local healthcare systems often have different data 
formats which need to be cleaned, transformed, and stored in 
databases for analysis and scalability. ETL and data 
virtualization follow series of operations that allows source and 
target to be syntactically and semantically synchronized [3]. 

 
ETL and data virtualization techniques can be supported 

using data integration tools and technologies such as Denodo, 
NoSQL data stores, Pentaho, and Map/Reduce. Querying 
different data stores is challenging because of the data models 
being used to store the data and varied syntax of the query 
language. Database administrators create and store optimized 
copies and indexes for faster query execution and better 
performance, which is a manual and tedious process. In a big 
data environment with multiple databases, the above tasks 
become challenging to implement and maintain. Hence, a cost-
based query optimizer which detects these optimized copies and 
substitutes them in the query plan during execution is required. 
Such an optimizer also reduces execution time and increases the 
performance of the query [4].  

 
Data quality is important in order to have reliable results in 

research where data integration is expensive. Data provenance 
provides understanding of how data was collected, cleaned, and 
transformed. This record is important not only for 
reproducibility but also for the outcome of the clinical research. 
Data provenance is a key aspect in understanding the origin of 
data, which, in turn, influences the analysis significantly. The 
combination of multi-modal data results in challenges related to 
interoperability. Interoperability issues commonly result from 
differing national and international health data standards. 

 
Medical research is a data-driven science; however, most of 

the multi-modal data being generated is unstructured. The goal 
should be to obtain information from such data sources and 
make information available to clinicians. Medical data comes 
with complex metadata which needs to be considered in order 
to have appropriate hypotheses and for clinical decisions. Time-
critical healthcare applications require actions to be taken 
instantaneously based on the insight that has been derived from 
heterogeneous data streams. Data streaming refers to the ability 
to analyze and process the data quickly, which requires high-
end, in-memory databases for processing rather than storing and 
retrieving the data at later point. Complex events detection 
refers to discovery of patterns in multiple streams of data 
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sources which are semi-structured in nature and need to be 
appropriately stored in NoSQL for faster retrieval and 
manipulation. 

   
Earlier traditional relational databases were used to perform 

all the tasks due to their querying and storing capabilities. 
However, today these databases face challenges in meeting the 
performance requirements of big data. NoSQL data stores are 
scalable and process significant amounts of unstructured data 
without performance degradation. NoSQL database stores were 
built to deal with complex unstructured data, ensure high 
availability, are horizontally scalable, and support distributed 
parallel processing. Each NoSQL stores a different type of data. 
Key-value stores consist of keys and their corresponding 
values, and they support schema-less data storage. This helps in 
quick search operation over millions of rows. Document stores 
consist of documents with data in XML or JSON format. These 
stores also allow for storage of semi-structured data. Graph 
stores consist of nodes linked by edges. NoSQL data stores 
operate without schema, which allows for the addition of 
records without having to make changes to the structure. 
Healthcare organizations use different data management 
systems to store different data formats. Hybrid transactional and 
analytical processing systems (HTAP) are databases that 
exhibit the characteristics of operational databases as well as 
analytical systems. HTAP can be used for healthcare 
applications that are intelligent – that is, they require analysis 
of real-time data and provide useful insights. HTAP enables 
new technologies such as machine learning, real-time reporting, 
and reactive systems. Reactive systems, stream or batch process 
the requests which need to be analyzed later. Healthcare 
applications such as electronic medical records alert clinicians 
about critical conditions of patients. By integrating machine 
learning models with HTAP, applications can become more 
adaptive and help clinicians more effectively. Columnar 
databases are designed for read heavy analytical queries and are 
often used to store optimized copies created by database 
administrators in big data environments for faster reads. 

 
III. METHOD 

 
Apache Calcite framework provides query processing and 

support to many data-processing systems. This framework has 
many built-in optimization rules and extensible adaptor 
architecture to provide support for various data stores. 
Organizations have built data-processing systems to suit their 
requirements. Apache Calcite was developed to support 
efficient queries across different data systems [7]. Apache 
Calcite query optimizer is based on the Volcano and Cascades 
frameworks, which are extended in our research work to 
provide better performance and reduce query execution time by 
making use of optimized copies created by database 
administrators. Spark SQL is a module that has been integrated 
with Apache Spark for relational query processing. Spark SQL 
provides DataFrame API that supports relational query 
capabilities and it also includes the query optimizer Catalyst, 

which adds data sources and rules for query processing. Spark 
SQL also executes queries over heterogeneous data stores, but 
the Catalyst optimizer, which is cost-based, lacks the support of 
dynamic programming optimization as in Apache Calcite [5]. 
Another federated data-query framework is the BIGDAWG. 
This framework supports location independence, which assists 
the query in figuring out the intended target data store and 
ensures semantic completeness; consequently, the framework 
can make use of features being supported by native data stores. 
The island component provides location independence, whereas 
the shim component allows cross-island query capabilities [6]. 
The Apache Calcite framework is built on relational algebra for 
query processing and optimization. The framework supports 
complex data manipulation operations – including window 
operator, which is a common operation in analytical and 
streaming applications to execute aggregate-related queries.  
Apache Calcite does not have different objects to represent 
logical and physical operations. Instead, it uses traits to describe 
the physical properties of the operators, which also helps the 
optimizer to evaluate the different costs of the query plans. 
Converter interfaces help in converting traits of the relational 
expression from one form to another and help in execution 
against the backend databases. Executing calling conventions 
as traits allows for the transparent performance of optimizations 
where the queries might reach across heterogeneous data stores. 
Traits represent expressions which are executed against the data 
engines. Scans of tables residing in different data stores are 
done in their respective conventions. One of the primary tasks 
of the optimizer is to find plans that are expensive in terms of 
the resource usage and prevent the bottlenecks they create in 
order for the subsequent transactions to be performed 
effectively. The addition of different traits helps the query 
optimizer with effective query execution against different 
databases which have their own in-built features to handle data 
processing. Apache Calcite integrates different databases by 
extending the implementation of adaptors, and it defines models 
which are integral components of adaptors that include the 
physical properties of the database being queried. Schemas are 
a part of the adaptor model and consist of data formats and 
layouts. The adaptors define a set of transformation rules which 
are applied to the logical expression to get an optimal relational 
expression using convention calls. A schema factory generates 
the related schema by making use of the metadata provided to 
it [7]. 
  

When a query is issued, it is validated for the query language 
syntax and generates an abstract syntax tree which is later 
converted into a logical expression to be passed to the query 
optimizer for generation of an optimal plan. During this stage, 
operators are generated which are used by the optimizer to scan 
tables and perform operations such as filtering and sorting to 
reduce the cost of the plan. Apache Calcite supports enumerable 
calling conventions which act as an iterator interface over 
databases with millions of rows. An optimizer effectively 
handles analytical queries which require small subsets of rows 
to be scanned while iterating over an entire table. The optimizer 
pushes down all possible logic to the backend data stores and  
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then performs the required sorting and aggregations on the 
resulting data being returned [7]. 

IV. QUERY OPTIMIZER 

 
The query optimizer is a volcano cost-based optimizer 

implemented using dynamic programming which repeatedly 
applies the planner rules to perform transformations on the 
relational node which is generated from the abstract syntax tree 
from the input query. The cost module of the optimizer 
generates different alternative relational expressions that 
produce the same semantics as the original relational expression 
but with reduced resource cost. The optimizer contains a set of 
rules and, when a rule matches a pattern, the optimizer performs 
the transformation which results in the substitution of the sub-
tree of the relational node and still preserves the semantics of 
the relational expression. Most of these rules for performing 
transformations and executing the query are specific to 
individual databases [7]. 
 

The optimizer consists of a cost module which provides 
details on the metadata being used to reduce the cost of 
executing the query plan and also assists the planner rules to 
perform the related transformations. Metadata functionalities 
determine the overall cost of execution of the relational 
expression, taking into consideration the amount of data 
scanned in the tables, the degree of concurrency and parallelism 
that can be achieved through a single node or cluster of nodes, 
and also the sorting and filter conditions to be performed on the 
queries [7]. 

 

 
Apache Calcite uses a volcano cost-based planner engine which  
triggers various rules in order to reduce the cost of the query 
execution. A dynamic programming algorithm, which creates 
different plans by transforming the relational expression, is 
used to implement the volcano optimizer. The relational  
expressions are initially registered with the planner. When a 
planner rule is triggered on relational expression Expr1, it 
produces a new transformed relational expression, Expr2. The 
planner later adds Expr2 to the set of equivalence expressions 
which have the same semantics (Set1) present in Expr1. The 
planner then compares the new relational expression, Expr2, 
with the previously registered relational expressions. If there 
are any duplicates in relational expression Expr3 which are in 
the same equivalence set (Set3), then the planner will integrate 
both Set1 and Set3 into a new set of equivalence relations. This 
iteration of the query optimizer continues until the cost plan is 
not improved significantly compared to the threshold value. 
The cost module of the optimizer takes into consideration the 
IO resource access cost, memory, and the CPU cycles to come 
up with an optimal plan [7].  

 
One of the methodologies which have been successfully 

adopted in analytical processing of queries is to use optimized 
copies which are created by database administrators using big 
data analytics. The query optimizer has the ability to make use 
of these optimized copies to rewrite the incoming queries and 
use these copies, which improves performance and reduces 
query execution time. The cost-based optimizer which is 
extended successfully substitutes part of the relational 
expression tree with optimized copies. Later, the substituted 
copies are registered with the planner and transformation rules 
are fired to validate if the cost can be reduced further [7]. 

SQL 

Convert to 
RelNode  

  

• Add rules to the queue 
• Apply transformations based 

on the rules 
• Check for the optimized copy 

obtained from the substitution 
• Continue for fixed iterations 

or until cost does not change 
Rule Matching Set 

a. Generate RelNode 
graph from the input 
b. Each RelNode has 
a set of alternate sub 
-plans 
c. Set is divided into 
subsets based on the 
traits 

1. Plan Graph

a. Rules specifies an 
operator sub-graph 
to match and also the 
logic to generate an 
optimal sub-graph 
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a. RelNodes have 
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4.Metadata

Query Planner 

 Runtime Translation 

Best RelNode Graph 

Figure 2: Query Optimizer Components [7]  
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Figure 2 shows the modules of the extended query optimizer 

where the incoming query is being parsed and validated for 
syntax errors and converted into an abstract syntax tree which 
forms the relational node expression. Each relational expression 
has a trait associated with it which is specific to the native 
database. Planner rules are added to the queue and get triggered 
when a pattern is matched, resulting in a partial or whole 
transformation of the sub-graph of the relational expression 
without changing the semantic value. The planner continues to 
apply these rules until the cost of the relational expression 
remains constant or does not improve much in relation to the 
threshold value. The cost model of the optimizer provides the 
cumulative cost of the relational expression and the metadata 
provider gives information for the generation of the schema.  

Algorithm overview 

Query optimization for relational expression R: 

1. Register relational expression R with query optimizer. 
a. Check for the existence of an appropriate optimized copy that 
can be used to substitute in the relational expression R.  
b. If such a copy exists, then register the new relational 
expression R1, which has been substituted with the optimized 
copy to reduce the logical plan space and cost. 
c. The query planner triggers the transformation rules on 
relational expression R1. 
d. The query optimizer obtains the best possible relational 
expression when the cost minimizes and remains constant. 
e. The optimizer uses the optimal relational expression and 
converts it into an appropriate physical plan to be executed 
against the native database.   
2. If the query optimizer cannot substitute the relational 
expression R with an optimized copy, then:  
a. The optimizer applies the transformation rules on relational 
expression R.  
b. The optimizer finds the best relational node when the cost 
factor does not improve further and executes it against the 
native database. 
 

The optimizer triggers transformation rules on operands of 
the parsed query to optimize and reduce the cost of the query 
plan. Transformation rules such as the Push Filter project rule 
and Combine Project rule are performed on the operands of 
MIMIC-III data tables [8]. 

 
 

Project (patient_id)                    [Exp1]                       
   Filter (gender='F')                 [Exp2]                    
     Project (patient_id, gender,dob)        [Exp3]          
       Project (patient_id, gender,dob,expireflag)    [Exp4] 
         TableScan (patient)                 [Exp0] 
 
 

 

Apply PushFilterThroughProjectRule to [Exp2, Exp3]: 
 
Project (patient_id)                   [Exp1]                            

 Project (patient_id, gender,dob)       [Exp5] 
   Filter (gender='F')                [Exp6]       
      Project (patient_id, gender,dob,expireflag)   [Exp4] 
        TableScan (patient)           [Exp0]  

 
When Exp5 is registered it triggers 
CombineProjectsRule[Exp1,Exp5] resulting in 
 

   Project (patient_id)               [Exp7]                          
     Filter (gender='F')               [Exp6]          
      Project (patient_id, gender,dob,expireflag)     [Exp4] 

            TableScan (patient)               [Exp0] 
 

 
      Figure 3: SQL query framework 
 
Figure 3 shows the architecture of the SQL query framework 
with the extension to the cost-based volcano query optimizer 
which parses the incoming query, performs the required 
validation, and generates the abstract syntax tree which is 
converted into the relational expression. During the run time, 
the optimizer substitutes the query plan with optimized copy, if 
applicable, and executes the query to reduce the latency and 
improves the performance. If an optimized copy is found, it is 
executed against the columnar database where the optimized 
copies are stored by database administrators, or it is executed 
against the native databases. 

V. EVALUATION 

 
The experimental setup outline below was designed to 

evaluate the performance of the extended cost-based query 
optimizer which substitutes the optimized copy to the issued 
query, if applicable, in order to reduce the query time and 
improve the performance. Columnar databases are used for 
storing optimized copies. A healthcare MIMIC-III dataset was 
used to evaluate the performance of the optimizer [8]. Data 
were stored in Oracle [9], MySQL [10] and the optimized 
copies were stored in a MonetDB database [11]. 
 

Query 

Extended Volcano Cost-based  
Query Optimizer 

Query Engine 

Relational Database 

New SQL 

Columnar 
 Database 
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The query optimizer performance evaluation was obtained 
based on the following setup: 
 

a.) Tables had rows ranging from  ~4,000 to ~8,000,000. 
b.) Oracle, MySQL, and MonetDB databases were 

running on single node instance with Intel Quad-Core  
3.1 GHz, 24GB RAM and 1TB HDD. 

c.) Base table data were stored in respective databases. 
d.) Optimized copies were precomputed and stored in 

MonetDB. 
e.) Extended volcano cost-based SQL query optimizer 

was implemented to substitute and execute optimized 
copy in the query plan, when found. 

 
 

   
Graph 1: select gender, count (*) from patients group by gender 
[8] 

 

 
Graph 2: select expire_flag, count (*) from patients group by 
expire_flag [8] 

 
 

 

          
Graph 3: select subject_id, hadm_id, marital_status, 
admission_type group by admission_type from 
demographic_detail [8] 

 

 
Graph 4: select p.subject_id, p.dob, a.hadm_id, a.admittime, 
p.expire_flag from admissions a inner join patients p on 
p.subject_id = a.subject_id [8] 

 
As shown in the above graphs, different analytical queries 

were executed against the base table compared with optimized 
copies stored in columnar databases with greater performance 
improvement. The extended query optimizer automatically 
substituted the given query relational expression with the 
optimized copy relational expression, when applicable, and 
executed the query. 

VI. CONCLUSION 

In this research, we were able to achieve improved query 
performance, using the optimized copies created by database 
administrators, by extending the query optimizer to substitute it 
automatically at runtime. Further extension to this research 
could include evaluating the performance of the optimizer 
against cloud databases. 
       

0

5

10

15

20

25

30

35

40

Ti
m

e 
Ta

ke
n 

(s
ec

s)

Native Table Optimized Table

0

50

100

150

200

250

300

350

400

450

Ti
m

e 
Ta

ke
n 

(s
ec

s)

Native Table Optimized Table

0

100

200

300

400

500

600

700

Ti
m

e 
Ta

ke
n 

(s
ec

s)

Native Table Optimized Table

0

200

400

600

800

Ti
m

e 
Ta

ke
n 

(s
ec

s)

Native Table Optimized Table

 
978-1-7281-5020-8/19/$31.00 ©2019 IEEE 



 7

REFERENCES 
[1] Murdoch, Travis B., and Allan S. Detsky. "The inevitable application of 

big data to health care." Jama 309.13 (2013): 1351-1352. 
[2] Wang, Yichuan, LeeAnn Kung, and Terry Anthony Byrd. "Big data 

analytics: Understanding its capabilities and potential benefits for 
healthcare organizations." Technological Forecasting and Social Change 
126 (2018): 3-13. 

[3] Kruse, Clemens Scott, et al. "Challenges and opportunities of big data in 
health care: a systematic review." JMIR medical informatics 4.4 (2016): 
e38. 

[4] Ong, T.C., Kahn, M.G., Kwan, B.M., Yamashita, T., Brandt, E., 
Hosokawa, P., Uhrich, C. and Schilling, L.M., 2017. Dynamic-ETL: a 
hybrid approach for health data extraction, transformation and loading. 
BMC medical informatics and decision making, 17(1), p.134. 

[5] Zaharia, M., Xin, R.S., Wendell, P., Das, T., Armbrust, M., Dave, A., 
Meng, X., Rosen, J., Venkataraman, S., Franklin, M.J. and Ghodsi, A., 
2016. Apache spark: a unified engine for big data processing. 
Communications of the ACM, 59(11), pp.56-65. 

[6] Duggan, J., Elmore, A.J., Stonebraker, M., Balazinska, M., Howe, B., 
Kepner, J., Madden, S., Maier, D., Mattson, T. and Zdonik, S., 2015. The 
bigdawg polystore system. ACM Sigmod Record, 44(2), pp.11-16. 

[7] Begoli, Edmon, et al. "Apache calcite: A foundational framework for 
optimized query processing over heterogeneous data sources." 
Proceedings of the 2018 International Conference on Management of 
Data. ACM, 2018. 

[8] Johnson, Alistair EW, Tom J. Pollard, Lu Shen, H. Lehman Li-wei, 
Mengling Feng, Mohammad Ghassemi, Benjamin Moody, Peter 
Szolovits, Leo Anthony Celi, and Roger G. Mark. "MIMIC-III, a freely 
accessible critical care database." Scientific data 3 (2016): 160035. 

[9] https://www.oracle.com/database/12c-database/ 
[10] https://www.mysql.com/ 
[11] Liarou, E., Idreos, S., Manegold, S., & Kersten, M. (2012). 

MonetDB/DataCell: online analytics in a streaming column-store. 
Proceedings of the VLDB Endowment, 5(12), 1910-1913. 

 
978-1-7281-5020-8/19/$31.00 ©2019 IEEE 



<<
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /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
    /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
    /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
    /blex
    /blsy
    /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
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /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
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /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
    /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
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-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
    /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
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /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
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /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
    /Tiger
    /TigerExpert
    /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




