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We have compared in Parkinson’s diseases patients 

neurological data with the local cerebral blood flow measured by 
the Single-Photon Emission Computed Tomography. Most of our 
patients underwent Deep Brain Stimulation surgery or were 
qualified for one in relation to the advanced disease progression.  
Local cerebral blood flow in different areas has correlated to the 
Unified Parkinson’s Disease Rating Scale (UPDRS). We have 
used two different data mining methods: WEKA and Rough Set 
Exploration System to explore these correlations. We have 
demonstrated that cerebral blood flow changes gave good 
predictions for the UPDRS IV (84 %) that suggest that a general 
state of Parkinson Disease are stronger related to the cerebral 
blood flow than to only motor symptoms. 

Deep brain stimulation, Parkinson Disease, SPECT, UPDRS 

I.  INTRODUCTION 
Parkinson Disease (PD) is the second major 

neurodegenerative disease related to the population ageing.  
Currently we are not able to cure this and other 
neurodegenerative diseases. The most popular treatments are 
pharmacological and in more advanced cases - the deep brain 
stimulation (DBS). Although PD is known for quite long time, 
symptom developments in individual patients show great 
variability.   

Our purpose was to estimate PD symptoms by extracting 
relevant attributes from the local CBF changes and to apply 
data mining and machine learning methods in order to help 
neurologists in an objective estimation of the disease 
progression. In the standard approach, PD progression is 
estimated on the basis of subjective patient’s reports and also 
partly subjective doctor’s measurements (Unified Parkinson’s 
Disease Rating Scale – UPDRS). 

In this work, we have analyzed two sets of data: one 
related to the local CBF: SPECT data and the other 
neurological data acquired obtained by patients and 
neurologist classified into different UPDRS parts. 

SPECT is known imaging method which have been used in 
analysis of PD symptoms in previous studies. It provides 
information about blood flow in given regions of brain. In 
earlier study [1] it was demonstrated that the SPECT analysis 
of PD during 4-year period regarding symptom progression 
correlated to tracker uptake values acquired from the imaging 
procedure. It showed that SPECT uptake values decline in 
patients by 11% per year. 

Another study found SPECT correlation with PD 
symptoms [2] . In this work PD patients were compared to the 
control group. This result correlates with our initial SPECT 
data, which shows decrease in uptake values after DBS that 
general correlates with PD symptoms.  

The following papers [3], [4] studied 29 PD patients and   
38 healthy volunteers as control group. In comparison to [2]   
they found that putamen as a region of interest can be used in 
diagnostics of early PD with high accuracy. In addition to the 
local CBF in the putamen in both papers were also analyzed 
caudate uptake correlations. 

SPECT analysis was found useful in order to predict the 
early parkinsonism [5]. In this work SPECT data was applied 
to diagnose PD patients with unilateral symptoms before 
manifestation of motoric dysfunctions. 

There are many examples of data mining techniques 
application in order to improve PD classification and 
assessment quality of symptoms or side effects that are usually 

978-1-4799-8322-3/15/$31.00 ©2015 IEEE 



 2

 

 
Fig. 1. Example SPECT imaging data for inferior temporal gyrus (ROI marked in slice views). Two upper rows present different color maps for uptake 
values of the tracker. And bottom row present axial slices of uptake values. 

difficult to evaluate in objective way.  In our previous study, 
we have applied and predicted DBS parameters in PD based 
on the Diffusion Tensor Imaging data (anatomy) correlated 
with neurological symptoms based on UPDRS. [6] 

Our present approach is an extension of above-mentioned 
studies but is based on different data sets.  Our goal was to 
develop method, which could give us highly objective system 
to compare symptoms in individual related different types of 
treatments.     

II. METHODS 

A. SPECT data 
We have collected data from the Single-photon emission 

computed tomography (SPECT) analysis for 17 patients. Only 
part of the test group had data before and after the DBS, so 
partially we had only data from pre DBS stage. This type of 
nuclear medicine procedure gives information about cerebral 
blood flow (CBF) in a given region of interest (ROI). It is 
based on injecting into subject’s bloodstream tracer, which 
emits gamma radiation. In the SPECT, the direct radiation 
emitted by the tracker is measured and uptake is calculated in 
order to extract the local blood flow.  The resolution of the 

SPECT imaging is in the range of 1 cm. Gamma radiation is 
measured by providing minimum, maximum and mean uptake 
of the tracker for given region of interest. 

Our SPECT analysis consists of 75 measurements from 
different regions of interest (ROI). Each ROI has 
measurements for both hemispheres. This creates challenging 
number of attributes for each session in individual patient, 
which with certain data mining methods could lead to over 
fitting issue thus may decrease classification’s accuracy. We 
have decided to narrow down number of parameters used in 
this study. We will focus on three areas especially important in   
PD [7], [8] that already were used with analysis of SPECT 
data [9]: 

• Basal ganglion 

• Caudate nucleus 

• Supplementary motor cortex 

These areas are known to play key roles in PD pathology 
and they are indirectly stimulated by the DBS. Also the 
supplementary motor cortex has somatotopic connections with 
the primary motor cortex that is affected in PD. Therefore, we 
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TABLE I.  EXCERPT FROM DECISION TABLE 

Session # 2 1 2 0 2 

Patient # 59 47 51 53 61 

Type of visit 6 0 12 6 6 

M
ea

n 
up

ta
ke

 

Basal ganglia L 28607 13398 19404 18339 14259 

Basal ganglia R 31026 14277 19337 18670 13747 
Supplementary 
motor L 30470 13917 18532 16301 13587 
Supplementary 
motor R 30378 14753 19054 16521 13551 
Caudate 
nucleus L 22643 10039 17088 16629 11920 
Caudate 
nucleus R 25365 11619 15706 17238 11551 

 

can expect the correlation between SPECT and Unified 
Parkinson Disease Rating Scale (UPDRS). 

B. Neurological data 
In addition to SPECT measurements we gathered 

neurological information, which were collected from patients 
in four sessions. Each session was based on two attributes: 
best medical treatment (BMT) and deep brain stimulation 
(DBS) being either on or off. We had following four sessions 
numbered from 0 to 3: 

• 0: BMT off, DBS off 

• 1: BMT off, DBS on 

• 2: BMT on, DBS off 

• 3: BMT on, DBS on 

 Every session has additional attribute called “Type of 
Visit” (Tab.1). This attribute gives information about time in 
relation to DBS that given session was measured. Meaning 
that we have multiple sessions of the same type for one patient 
being collected in different periods, for example 3 months 
after DBS, 6 months after DBS or 12 months after DBS 
(Tab.1). 

 Neurological data consisted of many attributes, among 
them: the Hoehn and Yahr (H&Y) scale, the Schwab and 
England scale, UPDRS classification for both side of the body 
for specific symptoms. UPDRS sections covered were: 

• I: Mentation, behavior and mood 

• II: Activities of daily living 

• III: Motor examination 

• IV: Complications of therapy 

C. Data mining -  RSES 
We have analyzed our data with the Rough Set Exploration 

System (RSES) version 2.2, which is data mining tool 

developed in java and implements rough set theory proposed 
by Pawlak [10]. 

In order to apply rough set theory we have properly 
structured our data, defined as the information system or a 
decision table. As in Pawlak original work [10] we define an 
information system as S = (U, A), where sets U is set of cases 
and A is a set of attributes. Both are nonempty and finite. The 
decision table defines function p which maps a product of U 
and A into set of values. Let B be a nonempty subset of set A 
of all attributes. The indiscernibility relation IND(B) is a 
relation on U defined on x,y ∈ U as follows:  

 (x, y) ∈ IND(B) if and only if ρ(x, a) = ρ(y, a) for all 
a ∈ B (1) 

Afterwards we define the notion of reduct B⊂A based in 
indiscernibility relation as a reduct of information system if 
IND(B) = IND(A) and there aren’t any other subsets having 
this property. We name a decision reduct of a decision table as 
a set B⊂A which attributes cannot be further reduced and 
IND(B) ⊂ IND(D). We distinguish two sets of attributes in the 
system: C – conditional attributes and attribute D – decision 
attribute. For any decision attribute D, if an object in a set 
satisfy given subset of C attributes it is automatically 
classified based on given reducts. 

In this work we have created decision rules from two 
subsets of data. First was neurological data from patient 
examination and second data acquired from SPECT. Both data 
sets were explained above. 

We have divided the decision table into the training and 
the test subsets. On the basis of the training set derived from 
the decision table, we have created decision rules and used 
them to classify in the next step test set of data. The number of 
decision rules in given data set can be very extensive so the 
reduct set was used which reduced redundant decision rules 
conditions in classification. In order to do this we applied 
several algorithms techniques for example by using 
discretization function on data, creating ranges of values for 
given decision class for given attribute. We have few 
algorithms available in RSES for creating those, among them 
LEM2 algorithms, covering algorithms, genetic algorithms 
and exhaustive algorithms.  We have used exhaustive 
algorithm [6]. 

Since not all the fields were always filled with data, 
especially in neurological data where not all dimensions were 
always relevant for assessment in given period we needed to 
handle them appropriately. In RSES we have few options to 
do this, namely: fill empty values with most common value for 
given attribute, fill empty values with most common value for 
given decision class, analyze data without taking into account 
empty values or treating missing values as information. In this 
paper we use the last option so treating missing value as 
information. 

D. Data mining – WEKA Random Forest 
As a second tool to compare our data mining results we 

choose WEKA framework and specifically random forest 
implementation. 
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TABLE II.  PREDICTION ACCURACY RESULTS FOR RSES AND WEKA RANDOM FOREST ALGORITHM 

SPECT data attributes set 
Decision 
attribute 

RSES WEKA 
Accuracy Coverage Accuracy

Mean uptake from all regions I 71,9 81 61,07
Mean uptake from all regions II 48,1 81 50,72
Mean uptake from all regions III 15,1 90 27,29
Mean uptake from all regions IV 83,7 84 54,01
Mean uptake from all regions Total 12,3 97 39,31
Mean uptake from all regions HY 51,2 86 37,07
Mean uptake from all regions SE 65,2 79 42,61
Parahippocampal gyrus and supramarginal gyrus I 80,4 72 60,59
Celeberum I 80,8 79 58,77

 

Motivation behind choosing exactly this algorithm was 
decent accuracy, capabilities to handle a lot of attributes and 
effective method for estimating missing data. 

Random forest bases on the combination of tree predictors 
where each tree depend on values from random vector 
sampled for all trees in the forest. Vector is sampled 
independently and with the same distribution. Having the 
decision sub trees based on training set we are applying the 
decision trees to an object we want to classify, and each 
decision sub tree is used to predict the decision class.[11] 

 To classify objects by multiple decision trees we have 
counted results and made prediction according to a value that 
was selected by majority of them. 

In our experiments we have run tests with 10 decisions 
trees selected from the testing set. 

III. RESULTS 
We have gathered data from 17 patients, each patient 

having multiple sessions as well as being examined during 
different time periods after the DBS surgery. In total our 
information system consisted of 104 objects to be analyzed 
and classified in course of data mining process.  

Initially we started in extracting mean SPECT tracer 
uptake values for all available regions for both hemispheres. 
This gave us decision table that has 167 attributes: 3 attributes 
related to patient and session information, 130 attributes from 
SPECT data and 34 scales related attributes, including 
UPDRS, H&Y and Schwab and England scale. 167 attributes 
from SPECT data consist of different predefined ROI’s 
captured by Siemens Scenium Analysis, this consist of 
roughly 80 brain areas, most of them with measurements for 
both hemisphere. Part of this data table can be seen on Tab I. 

Brief statistics regarding the data objects, mean patient age 
was 58.06 ± 21.06, mean total UPDRS for specific session 
was: S0: 68 ± 40, S1: 33.78 ± 29.78, S2: 48.64 ± 31.35 and 
S3: 25.4 ± 20.4. 

As these numbers of attributes were too big to be used with 
our data we need to reduce number of it. In order to do this we 
have performed first round of classification in RSES of full 
data set with tenfold cross validation method. We have 
acquired results as can be seen in Tab II. We have observed 
particularly good accuracy for predictions of UPDRS I and IV 
being respectively 71.9% and 83.7%. Moderate results were 
acquired for predicting UPDRS II, H&Y and Schwab and 
England scale averaging around 55%. The poorest results were 
acquired for UPDRS III with 15.1% of accuracy.  

Next round of testing consisted of tests for well-known 
brain areas which were already described in previous papers 
[1], [9] as one which are known to be correlated with PD 
progression. Those areas include: basal ganglia, caudate 
nucleus, putamen and supplementary motor cortex. By 
narrowing down SPECT attributes to only the ones 
responsible for previously mentioned measurements we have 
created information system with 11 condition attributes. Best 
results using this setup were acquired for UPDRS I and IV, 
respectively estimated to 80.2% and 88.4% in RSES. 

After preliminary results from full information system in 
order to narrow down the number of attributes we have 
examined reducts generated by RSES in order to classify 
objects. Especially interesting case was found in UPDRS I 
where we have observed 3 reducts which were at the same 
time the biggest decision set and included SPECT areas: 

    { Patient #, TypeOfVisit, "Supramarginal 
gyrus_L+First*(mean_uptake)" } 

  { Session, TypeOfVisit, "Parahippocampal 
gyrus_R+First*(mean_uptake)" } 

  { Patient #, TypeOfVisit, "Parahippocampal 
gyrus_R+First*(mean_uptake)" }  

In conclusion that both parahippocampal gyrus and 
suppramarginal gyrus were very often used in predicting this 
decision attribute. 
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TABLE III.  PREDICTION ACCURACY RESULTS FOR SPECYFIC PD 
SYMPTOM - TREMOR 

Decision 
attribute 

RSES WEKA 

Acc. Cover. Acc. Cover. 
UPDRS 20 Face 
Lips Chin 82,8 83 80,89 94,38 
UPDRS 20 
RHand 48,7 84 48,31 82,02 
UPDRS 20 
LHand 54,8 85 51,68 88,76 
UPDRS 20 
RFoot 71,1 87 76,4 89,88 

UPDRS 20 LFoot 71,5 85 75,28 89,88 

TABLE IV.  RESULTS FOR PREDICTING DIFFERENT SUBSETS OF DATA IN REGARD OF BMT ATTRIBUTE 

Subset 
SPECT data 
attributes 

Decision 
attribute 

RSES WEKA 
Accurancy Coverage Accurancy Coverage

BM
T 

O
ff

 all mean I 55 62 32,69 61,53
parahippocampal, 
supramarginal I 49,8 62 42,31 76,92
all mean II 2,5 50 17,31 32,69
all mean IV 55 56 21,15 50

    Mean total: 40,58 57,50 28,37 55,29

BM
T 

O
n 

all mean I 56,7 64 32,69 76,92
parahippocampal, 
supramarginal I 61,7 66 36,53 86
all mean II 11,7 48 15 n/a 
all mean IV 50,2 56 17,3 55,76

Mean total: 45,08 58,50 25,38 72,89

In next step we have extracted dataset only with following 
two regions, leaving rest of our decision table as it was in 
previous stage and rerun the classification for UPDRS I. The 
results was 80.8% of accuracy and 72% of coverage. This 
gave us improvement by 8.5% in accuracy but decline in 
coverage by 9% in comparison to the first stage  classification. 

After additional examination we noticed that a lot of 
reducts for UPDRS I depends on attributes connected to 
uptake in celebellum. Following that we have extracted 
another subset of attributes from our main data table and re- 
run all tests. This time we were able to acquire 80.8% of 
accuracy and 79% of coverage. This gave a  small 
improvement in the accuracy of 0.4% and increased coverage 
by 7%. 

After performing the data exploration and classification in 
RSES we rerun all the tests in WEKA using earlier mentioned 
random forest algorithm. 

Summary of results can be found in Tab II. We see that 
random forest algorithm was better in predicting UPDRS  II, 
III and total UPDRS. But in general, it gave not as good   
classification results as RSES. 

On the basis of information table, we also run data mining 
process in both Weka and RSES for specific UPDRS III 
attributes  that in connection with previous data described 

patient particular symptoms like hand tremor in a given time 
period for the given session. Additionally we narrowed down 
SPECT regions to the basal ganglia and supplementary motor 
cortex, regions involved in motor functions, as most of the 
specific UPDRS in our data set is related to these functions  
[7].  We obtain the best results for UPDRS 20, which is a 
subsection of UPDRS III. It describes the tremor at rest  and it 
is measured for different body parts, specifically for left and 
right hand, for foot, lips, chin and face. Best result was 
acquired for predicting face, lips and chin tremors and it was 
estimated to 82.2% in RSES and 80.89% in Weka by using 
random forest algorithm. Full result can be seen on Tab III. 

We note that Weka has better accuracy in predicting 
summarized symptom assessments for numeric attributes like 
total UPDRS, UPDRS III, H&Y scale, but RSES was in most 
cases better in predicting attributes with limited subset of 
possible values like specific UPDRS symptoms or UPDRS 
sections with limited range of values. Summarized scale 
results were expressed as numeric values and specific UPDRS 
symptoms were defined as symbolic values which can take 
only values from 0 to 4, as 0 is a normal, and 4 is the most 
sever. We  conclude that RSES is better in predicting small 
subset of values, but receiving poor results for numeric values. 
On the other hand Weka random forest reached insignificantly 
inferior to RSES results in most symbolic attributes 
predictions but were much more efficient in predicting 
numeric values for total UPDRS and other general scales. 

In all tests with coverage greater than 80%, Weka gave   
better results than RSES with mean coverage of 88.98% for 
specific UPDRS, and RSES reaching 84.8%. We have also 
compared coverage  for the specific UPDRS. 

Until this point all our experiment was conducted on      
SPECT data and neurological data only. In the next step, we 
have repeated our analysis in relationship to additional 
attributes such as DBS-on, DBS-off or BMT-on, BMT-off and 
another patient-related attributes.  . This created situation that 
for one set of SPECT measurements we had several feature 
sets from neurological data being gathered in regard to BMT. 
Our anlysis included splitting this data into two subsets, one 
containing only rows with BMT-on, and another with BMT-
off. This created two separate tables with 52 data objects each. 

We have rerun selected tests that gave promising results in 
previous experiments and it turned out that BMT-on and 
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BMT-off data limitations  decreased accuracy of the model. 
We have obtained the maximum accuracy with RSES for 
predicting UPDRS I  of 55% with 62% coverage.  Both 
accuracy and coverage dropped in comparison to previously 
constructed information system.  Also we observed decline in 
both accuracy and coverage, for BMT-on: the mean accuracy 
was 45.08% and coverage was 58.50%. For sessions with 
BMT-off we got    accuracy  of 40,58% and coverage was 
57.70%. Full results are shown in Tab IV. 

Also we notice that in this experiment WEKA results were 
significantly worse than RSES, reaching maximum of 42.31% 
in accuracy with mean 28.37% for BMT-on and 25,38%. For 
BMT-off  

IV. DISCUSSION 
We have demonstrated that on the basis of local CBF 

measured by SPECT one can predict symptoms of Parkinson 
Disease. We have presented how to improve accuracy 
classification by data exploration and selecting appropriate 
ROI’s. 

On the other hand, different  data mining methods have 
different advateges/disadvanteges., WEKA was better to 
assess general numeric attributes where RSES had better 
accuracy with symbolic attributes but with narrow subset of 
possible predictions. We have got similar results in our 
previous works [6]. 

Further work should include broadening available data set 
as well as exploring more data mining and exploration 
methodologies. We have demonstrated that two proposed 
methods we can acquire significantly different results when 
applying dedicated algorithm for a given task. 

From physiological point of view it would beneficial to 
acquire more sessions of SPECT measuremets to see how 
results are related to the time after the DBS surgery. Similar 
studies was already conducted but it was based on patients that 
did not undergo DBS treatment.  An important clinical 
conclusion from this study is that the CBF changes are 
stronger related to UPDRS I and IV and not to movement 
symptoms measured by UPDRS III. In consequence the local 
CBF can be more sensitive biomarker that mostly used motor 
disorders. 

Acknowledgment  
This work was partly supported by grant DEC-

2011/03/B/ST6/03816 .from Polish National Science Center.   
 

References 
[1] K. Marek, R. Innis, C. van Dyck, B. Fussell, M. Early, S. 

Eberly, D. Oakes, and J. Seibyl, “[123I]β-CIT SPECT 
imaging assessment of the rate of Parkinson’s disease 
progression,” Neurology, vol. 57, no. 11, pp. 2089–2094, 
Dec. 2001. 

[2] J. P. Seibyl, K. L. Marchek, D. Quinlan, K. Sheff, S. 
Zoghbi, Y. Zea-Ponce, R. M. Baldwin, B. Fussell, E. O. 
Smith, D. S. Charney, P. B. Hoffer, and R. B. Innis, 
“Decreased single-photon emission computed 
tomographic {123I}?-CIT striatal uptake correlates with 
symptom severity in parkinson’s disease,” Ann. Neurol., 
vol. 38, no. 4, pp. 589–598, Oct. 1995. 

[3] K. L. Chou, H. I. Hurtig, M. B. Stern, A. Colcher, B. 
Ravina, A. Newberg, P. D. Mozley, and A. Siderowf, 
“Diagnostic accuracy of [99mTc]TRODAT-1 SPECT 
imaging in early Parkinson’s disease,” Parkinsonism 
Relat. Disord., vol. 10, no. 6, pp. 375–379, Aug. 2004. 

[4] J. Eerola, P. Tienari, S. Kaakkola, P. Nikkinen, and J. 
Launes, “How useful is [123I]ß-CIT SPECT in clinical 
practice?,” J. Neurol. Neurosurg. Psychiatry, vol. 76, no. 
9, pp. 1211–1216, Sep. 2005. 

[5] L. Filippi, C. Manni, M. Pierantozzi, L. Brusa, R. Danieli, 
P. Stanzione, and O. Schillaci, “123I-FP-CIT semi-
quantitative SPECT detects preclinical bilateral 
dopaminergic deficit in early Parkinson’s disease with 
unilateral symptoms,” Nucl. Med. Commun., vol. 26, no. 
5, pp. 421–426, May 2005. 

[6] A. Szymański and A. W. Przybyszewski, “Rough Set 
Rules Help to Optimize Parameters of Deep Brain 
Stimulation in Parkinson’s Patients,” in Brain Informatics 
and Health, D. Śl�zak, A.-H. Tan, J. F. Peters, and L. 
Schwabe, Eds. Springer International Publishing, 2014, 
pp. 345–356. 

[7] J. A. Obeso, M. C. Rodríguez-Oroz, B. Benitez-Temino, 
F. J. Blesa, J. Guridi, C. Marin, and M. Rodriguez, 
“Functional organization of the basal ganglia: therapeutic 
implications for Parkinson’s disease,” Mov. Disord. Off. 
J. Mov. Disord. Soc., vol. 23 Suppl 3, pp. S548–559, 
2008. 

[8] M. C. Rodriguez-Oroz, M. Rodriguez, J. Guridi, K. 
Mewes, V. Chockkman, J. Vitek, M. R. DeLong, and J. 
A. Obeso, “The subthalamic nucleus in Parkinson’s 
disease: somatotopic organization and physiological 
characteristics,” Brain, vol. 124, no. 9, pp. 1777–1790, 
Sep. 2001. 

[9] H. T. S. Benamer, J. Patterson, D. J. Wyper, D. M. 
Hadley, G. J. A. Macphee, and D. G. Grosset, 
“Correlation of Parkinson’s disease severity and duration 
with 123I-FP-CIT SPECT striatal uptake,” Mov. Disord., 
vol. 15, no. 4, pp. 692–698, Jul. 2000. 

[10] Z. PAWLAK, “Rough Set Theory and Its Applications to 
Data Analysis,” Cybern. Syst., vol. 29, no. 7, pp. 661–
688, 1998. 

[11] A. Prinzie and D. Van den Poel, “Random Forests for 
multiclass classification: Random MultiNomial Logit,” 
Expert Syst. Appl., vol. 34, no. 3, pp. 1721–1732, Apr. 
2008. 

 
  

 



<<
  /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 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
    /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
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /SimSun-PUA
    /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


