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Abstract—There are several machine learning  gigabytes which is ten times the size of the data generated

techniques that are used to perform predictive analytics
over big data in various fields. Predictive analytics in
healthcare is a challenging task but ultimately can help
practitioners make big data-informed timely decisions about
patient’s health and treatment. This paper discusses the
predictive analytics in healthcare, six different machine
learning algorithms are used in this research work. For
experiment purpose, a dataset of patient’s medical record is
obtained and six different machine learning algorithms are
applied on the dataset. Performance and accuracy of the
applied algorithms is discussed and compared. Comparison
of the different machine learning techniques used in this
study reveals which algorithm is best suited for prediction of
diabetes. This paper aims to help doctors and practitioners
in early prediction of diabetes using machine learning
techniques.

Keywords-Big data analytics; Predictive Analytics; Machine
Learning; Healthcare.

I. INTRODUCTION

As the technology is advancing, devices are generating
large amount of data every. There is a global outburst in
the availability of data for researchers. The complexity,
huge size and heterogeneity of data require one to search,
discover and adopt new software tools and mechanisms
in order to successfully manage, analyse, and visualize
the data [1]. In [2], author have obtained results from
Google Scholar for the term “Big data” from year 2008-
2015. These results shows how this field is evolved
through years and the increasing rate of publications in
the field of big data. This exponential growth in the field
of big data started from 2012 and still this area of
research is attracting more and more researchers.

A report by McKinsey states that 50% of Americans are
the victim of one or more chronic diseases, and they
spend around 80% of American medical care fee on
treatment of these chronic diseases [4]. Around 2.7
trillion USD are being spent on the treatment of those
chronic diseases annually. This amount of 2.7 trillion
USD contains 18% of the annual Gross Domestic Product
(GDP) of the United States. Many other countries are also
suffering from these chronic diseases. According to a
Chinese report published in 2015 86.6% of deaths are
caused by these chronic diseases in China [5].
Considering the annual growth of data generation, by
2020 data we generate annually will reach 44 trillion

in 2013 [6].

Big data in healthcare industry refers to electronic health
datasets so large and complex for traditional software
tools to process. Healthcare analytics refers to the
systematic use of these healthcare datasets for business
insights, decision making, planning, learning, early
prediction and detection of diseases by using different
statistical, predictive and quantitative models and
techniques. Figure 1, shows the fast increase in the
number of publications referring to “predictive analytics
in healthcare” from year 2005 to 2017.

Healthcare analytics needs a technology that helps to
perform a real time analysis on the massive dataset. In
healthcare industry the application of predictive analytics
are significantly high. Predictions can be made about
patients, which patients, areas or geographic will be
affected by some disease. Due to these applications in
healthcare industry predictive analytics have received a
huge amount of interest from researchers in past few
years.

Recent developments in machine learning has enhanced
radically the capability of computers to identify and label
images, identify and translate speech, play games which
involves skills and higher 1Q, prediction of diseases and
improved decision making over data. In these
applications of machine learning, the objective is usually
to train a computer to do as humans or better than a
human [7]. Traditionally supervised learning algorithms
are used for training the model with labelled data and
then testing data is used for evaluation using testing data
[8,9].
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As different machine learning algorithms are suitable for
different size and kind of data and has limitations. This
paper discusses the predictive analytics in healthcare. For
experiment purpose a large dataset of healthcare is
obtained and different machine learning algorithms are
applied on the dataset. Performance and accuracy of the
applied algorithms is discussed according to the nature of
dataset. The objective of the study is to provide enough
understanding to reader about how healthcare industry
can utilize big data analytics for better decision making or
disease prediction. Secondly, performance evaluation of
machine learning algorithms in predictive analytics for
diabetes disease.

The remaining article is structred as follows. We describe
the Related work in Section II. Dataset and atributes of
the data are described in Section III. Methodology and
machine learning algorthims used are described in
Section IV. Results are discussed in the Section V.
Finally, Section VI concludes this research work

II.  RELATED WORK

In recent years, many researchers around the globe
worked in big data analytics and predictive analytics in
healthcare and other domains, to predict or forecast about
the future challenges and opportunities. Taxonomy of big
data and analytics is presented in Figure 2. This
taxonomy is adopted from [3] and extended in this work.
There are different big data sources from where data is
coming, then different components and big analytics
technologies are given. In this paper we will focus on
machine learning for predictive analytics. Research work
by different authors is studied as a basis for our research
and understanding. In this regard few research papers are
discussed below.

In [10], Pisapia et al. used image analysis and machine
learning for the prediction of Hydrocephalus. They used
the cerebral ventriculomegaly and extracted 77 imaging
features. Machine learning algorithm support vector
machines was applied on the ventricular features of 25
children. The question was who needed shunts and who
did not. Results were obtained and compared. Results
shows that every 3 out of 4 children need shunts with
75% sensitivity and 95% specificity. A new fuzzy rule-
based classifier is proposed in [11]. Algorithms are
designed on the basis of expectation-maximization and
fuzzy-rule base classifier for applying analytics and
cluster formation. Proposed scheme is compared with
existing schemes and results were analysed on the basis
of accuracy, response time, false positive rate and
computation cost. Results show that proposed technique
performs better than Bayes network, multi-layer and
decision tables.

In [12], authors predicated the diabetes types,
complications and type of treatment which can be given
to patients. Predictive analysis algorithm and Hadoop
map reduce was used for the prediction and the treatment
types. Large data set gathered from different laboratories,
clinics, EHR and PHR processed in Hadoop, final results

then distributed over different servers according to the
geographical locations. Jiang Zheng and Aldo Dagnino in
[13] presented a comprehensive survey of literature over
big data and analytics. The focus of the authors were to
apply machine learning algorithms on industrial power
systems and applications for the prediction of faults and
power load. In [14], a healthcare prediction system based
on Naive Bayes algorithm is presented. Proposed system
discovers and extracts hidden data related to different
diseases from disease database. This system allows users
to share their health related problems and then using
Naive Bayes predict the correct illness. For better
prediction of heart diseases in frequent chronic disease
outbreak communities, authors streamline the machine
learning algorithms in [15]. Authors proposed a new
convolutional neural network based multimodal disease
risk prediction algorithm. For evaluation of proposed
algorithm real life hospital data was collected from
central China for the period of 2013-2015. Experiment
was done on chronic disease of cerebral infraction.
Experiments results shows that for structured data Naive
Bayes performs better and for structured and text when
combined proposed algorithm, performs better. A proof
of concept study is presented in [16]. Because of the
clinical importance of sepsis, authors used sepsis
mortality as the prediction use case. Data was acquired
from four emergency departments for a period of 12
months. Processing and clustering of data was done using
K-mean clustering, random forest technique was used for
prediction. Logistic regression model and CART were
used as traditional model of prediction in emergency care.
Results shows that random forest predict more accurate
results as compared to other models.

Das et al. studied the cases of dengue and malaria in
Delhi, India and performed predictive analysis on the data
in [17]. Simi et al. explored the importance of early
detection of female infertility in [18]. Authors in their
research work used 26 variables and § classes of female
infertility, Results identified that Random Forest
technique outperformed other techniques and provide
88% accuracy. Lafta et al. proposed an intelligent
recommender system that assists the patients and
practitioners about the short term risk assessment of heart
failures in [19]. Authors proposed a heart discase
prediction model, according to the results the system also
provides recommendations to the patients that about the
need of taking some test and visiting a doctor. The main
component of recommendation system is based on time
Series data analysis algorithm. For evolution of the
purposed system real life data was used. Authors
conducted a pilot study on group of heart failure patients
and gathered data using daily medical readings. There
were 7147 records of patient data conducted for the
period of May to November 2012. According to the
results recommendation accuracy of the proposed system
ranges between 75% and 100%. The dataset used
contains only few patients and the data and readings
taken were only numerical values. Author focused on
Diabetes mellitus, a diseases in which body cannot retain
level of maltose in blood [20]. System performs
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Figure 2. Taxonomy of Big data and analytics

prediction in Hadoop/Map reduce environment using
different algorithms. Proposed system predicts the type of
diabetic mellitus a person may have. For prediction of
patient’s status as non CKD or CKD, machine learning
classification algorithms were used in [21]. A dataset
consisting 400 data records, 25 attributes was taken from
UCI repository. Authors used the reduced dataset
consisting 14 attributes related to CKD. Using Microsoft
Azure Machine Learning Studio, different machine
learning algorithms were applied on dataset. Results
verify that Multiclass Decision Forest Algorithm
performs better and provides 99.1% accuracy. In [22],
authors focused on the predicting the survivability of
patients with breast cancer. Dataset consisting data of
more than 683 cases was obtained from the UCI machine
learning repository. There were 26 variables related to the
disease in each dataset record. Authors used five machine
learning algorithms on the dataset. According to the
results support vector machine performed better than
other algorithms and provided 97% accuracy. Tele-
monitoring data for prediction of asthma exacerbations
before their occurrence wusing machine learning
algorithms in [23]. 7001 records submitted by asthma
patients was used for training and testing of algorithm.
Adaptive Bayesian network, naive Bayesian classifier and
support vector machines, three algorithms were used. The
study showed that machine learning techniques have
significant potential in predicting asthma exacerbations
over tele-monitoring data. The next section will describe
dataset and attributes we used for disease predictive
analytics.

III. DATASET AND ATTRIBUTES

This research paper uses openly available dataset
[24] which is downloaded from the UCI machine learning
repository. Selected data set is part of a larger data set

held by the National Institutes of Diabetes and Digestive
and Kidney Diseases. For predictive analytics, many
researchers used this dataset in their research work [25-
28]. This dataset contains 768 patient records of Pima
Indian women with 9 attributes. Table 1 describes the
used attributes of the dataset whereas Table 2 describes
the basic data statistics. In particular, all the patients in
this dataset are females with at least 21 years of age who
belongs to Pima Indian heritage. The objective is to
predict if a person has diabetes or not based on the
diagnostic measurements of the patient.

Table 1. Description of Attributes

Attribute Description
num_preg Number of pregnancies (Numeric).
glucose conc | Plasma glucose concentration
(Numeric).
diastolic_bp | Diastolic blood pressure (mm Hg)
(Numeric).
thickness Triceps skin fold thickness (mm)
(Numeric).
insulin 2-Hour serum insulin (mu U/ml)
(Numeric).
Bmi Body mass index (Numeric).
diab_pred Diabetes pedigree function
(Numeric)
age Age (Numeric).
Diabetes Diabetes or not diabetes
(True/False).
Table 2. Data Statistics
Attributes Count Mean STD Min Max
num_preg 768 3.84 336 | 0.00 | 17.00
glucose ¢ 768 120.8 | 31.97 | 0.00 | 199.0

onc 9 0

diastolic_b 768 69.10 | 19.35 | 0.00 | 122.0




p 0
thickness 768 20.53 | 15.95 | 0.00 | 99.00
insulin 768 79.79 | 1152 | 0.00 | 846.0

0
bmi 768 3199 | 7.88 | 0.00 | 67.10
diab_pred 768 0.47 0.33 | 0.07 | 2.42
age 768 3324 | 11.76 | 21.0 | 81.00
skin 768 0.80 0.62 | 0.00 | 3.90

IV. METHODOLOGY

Data mining is one of the major and important
technology that is currently being used in the industry for
performing data analysis and gaining insight into the data.
Data mining uses different data mining techniques such as
artificial intelligence, machine learning and statistical
analysis. In this study, machine learning technique is used
for disease prediction. Machine learning provides a pool
of tools and techniques, using these tools and techniques
raw data can be converted into some actionable,
meaningful information by computers. There are four
types of machine learning algorithms that are currently
being used. Figure 3, shows these four types of machine
learning algorithms. Supervised learning involves
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Figure 3. Types of machine learning algorithms

classification and regression problems. It is used mostly
for predictive analytics as it builds a model from data, this
data also includes the outcomes or responses. Model is
trained using labelled data. Unsupervised learning is used
when outcome or responses are unknown, model is trained
using unlabelled data. This type of learning is mostly used
for pattern detection and descriptive modelling.
Unsupervised learning involves clustering problems. Semi
supervised learning is combination of both supervised and
unsupervised learning. Lastly reinforcement learning aims
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at using observations gathered by interacting with the
environment to take actions which increases the reward or
decreases the risks. As this research work evaluates the
performance of machine learning algorithms for predictive
analytics in healthcare, supervised learning is used in this
research work. Figure 4, describes the basic process of
supervised learning algorithms. In supervised learning,
algorithm or often called model is fed with data for
training purpose. This data given includes the input
values, often referred as predictor values and correct
output values. With the help of this data, model learns the
dependencies, patterns and relationships between given
features and targeted output value. Once the models learns
these patterns, we can use it for predicting the responses
against new data.

In this paper, six machine learning algorithms are used to
predict diabetes disease. These six algorithms are K-
Nearest Neighbours (KNN), Naive Bayes (NB), Support
Vector Machine (SVM), Decision Tree (DT), Logistic
Regression (LR) and Random Forest (RF).
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Figure 4. Supervised learning process

The process used of developing and evaluating the
predictive models is shown in the Figure 5. Coding was
done in python programing language using tool
Enthought Canopy. Enthought Canopy offers a verified
scientific and analytical Python package distribution with
key important integrated tools for application
development, iterative data analysis and data
visualization [29].

After obtaining the dataset from UCI machine learning
repository. In first step, data pre-processing was
performed on the data. For efficient performance and
analysis data has to be in structured form. Data was
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Figure 5. Process followed for evaluation of algorithms



checked for missing values and instances of diabetes are
transformed into numerical values e.g. 1 or 0. Through
the data analysis it was noticed that number of instances
having zero value was quite high. Data imputing was
performed on the dataset to overcome missing or zero
values. After that feature selection was performed, out of
9 features 8 features were selected. In next step, data was
divided into two sets which are training data and testing
data. Then machine learning model was trained on that
training data for predictions. Once the model trains itself
using training data, testing data was used for predicting
the responses and checking the accuracy, and lastly the
model was evaluated. This process was followed for all 6
machine learning algorithms wused in this paper.
Experiments were performed and results were obtained.
The next section describes the results and our findings in
details

V. RESULTS AND DISSCUSSION

In this experimental study, six machine learning
algorithims were used. These algorthims are NB, KNN,
SVM, LR, DT and RF. All these algorithms were applied
on PIMA Indian dataset. Data was divided into two
portions, training data and testing data, both these
portions consisting 70% and 30% data respectively. All
these six algorithms were applied on same dataset using
Enthought Canaopy and results were obtained. Predicting
accuracy is the main evaluation parameter that we used in
this work. Accuracy can be defied using equation 1.
Accuracy is the overall success rate of the algorithm.

Accuracy = (TP+TN)/ (P +N) (1)

All predicted true positive and true negative divided by
all positive and negative. True Positive (TP), True
Negative (TN), False Negative (FN) and False Positive
(FP) predicted by all algorithms are presented in table 3.
In our case TP means actual diabetes and predicted
diabetes. FN, actual diabetes but predicted to not
diabetes. FP, predicted diabetes but actually not diabetes.
TN, actual not diabetes and predicted not diabetes.

Table 3. TP, TN, FP and FN predicated by algorithms

Algorithm | TP | FN | FP | TN
DT 61 |48 |19 | 103
LR 44 |23 |36 | 128
RF 43 |30 |37 | 121
NB 52 |33 |28 | 118
KNN 41 |20 | 23 137
SVM 37 |16 | 37 | 141

Figure 6, shows the importance of the features. It can be
seen that Plasma glucose concentration have highest
importance among other features. Body mass index and
age are second and third important features respectively.
It can be inferred that these important features plays an
important role in prediction and are indicative of if
patient will have diabetes or not.
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Figure 6. Feature importance
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Accuracy of algorithms were measured and presented in
Figure 7. LR gives 74% accuracy, SVM gives 77%
accuracy, 74% accuracy was achieved by using NB, DT
and RF achieved 71% accuracy and KNN achieved 77%.
So SVM and KNN achieved highest accuracy which is
77%. From the experimental results obtained, it can be
concluded that the Support vector machine and K-nearest
neighbor algorithm is appropriated for predicting the
diabetes status of patients.
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Figure 7. Accuracy of algorithms

VI. CONCLUSION

Predictive analytics in healthcare can change the way
how medical researchers and practitioners gain insights
from medical data and take decisions. In this paper, we
used six popular machine learning algorithms for
predictive analytics. These algorithms include SVM,
KNN, LR, DT, RF and NB. Predictions were made about
diabetes on PIMA Indian dataset consisting 768 records.
8 attributes were selected for training and testing the
predictive model. From the experimental results obtained,
it can be seen that SVM and KNN gives highest accuracy
for predicting diabetes. Both these algorithms provide
77% accuracy which is highest as compared to other four
algorithms used in this paper. Therefore, it can be
concluded that SVM and KNN is appropriated for
predicting the diabetes disease.

Some limitations of this study are the size of dataset and
missing attribute values. To build a prediction model for
diabetes with 99.99% accuracy, we will need thousands



of records with zero missing values. Our future work will
focus on integration of other methods into the used model
for tuning the parameters of models for better accuracy.
Then testing these models with large dataset having
minimum or no missing attribute values will reveal more
insights and better prediction accuracy.

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

REFERENCES

A. Belle, R. Thiagarajan, S. M. R. Soroushmehr, F. Navidi, D. A.
Beard, and K. Najarian, “Big Data Analytics in Healthcare,”
Hindawi Publ. Corp., vol. 2015, pp. 1-16, 2015.

J. Andreu-Perez, C. C. Y. Poon, R. D. Merrifield, S. T. C. Wong,
and G.-Z. Yang, “Big Data for Health,” /EEE J. Biomed. Heal.
Informatics, vol. 19, no. 4, pp. 1193-1208, 2015

E. Ahmed et al, “The role of big data analytics in Internet of
Things,” Comput. Networks, vol. 129, no. December, pp. 459471,
2017

“The big-data revolution in US health care: Accelerating value and
innovation | McKinsey &amp; Company.” [Online]. Available:
https://www.mckinsey.com/industries/healthcare-systems-and-
services/our-insights/the-big-data-revolution-in-us-health-care.
[Accessed: 12-May-2018]..

M. Chen, Y. Hao, K. Hwang, L. Wang, and L. Wang, “Disease
Prediction by Machine Learning over Big Data from Healthcare
Communities,” IEEE Access, vol. 5, no. ¢, pp. 8869-8879, 2017.

L. Zhou, S. Pan, J. Wang, and A. V. Vasilakos, “Machine learning
on big data: Opportunities and challenges,” Neurocomputing, vol.
237, pp. 350-361, May 2017.

J. B. Heaton, N. G. Polson, and J. H. Witte, “Deep learning for
finance: deep portfolios,” Appl. Stoch. Model. Bus. Ind., vol. 33,
no. 1, pp. 3-12, Jan. 2017.

K. Lin, M. Chen, J. Deng, M. M. Hassan, and G. Fortino,
“Enhanced Fingerprinting and Trajectory Prediction for IoT
Localization in Smart Buildings,” /EEE Trans. Autom. Sci. Eng.,
vol. 13, no. 3, pp. 1294-1307, Jul. 2016

K. Lin, J. Luo, L. Hu, M. S. Hossain, and A. Ghoneim,
“Localization Based on Social Big Data Analysis in the Vehicular
Networks,” IEEE Trans. Ind. Informatics, vol. 13, no. 4, pp. 1932—
1940, Aug. 2017.

P. A. Chiarelli, J. S. Hauptman, and S. R. Browd, “Machine
Learning and the Prediction of Hydrocephalus,” JAMA Pediatr.,
vol. 172, no. 2, p. 116, Feb. 2018.

A. Jindal, A. Dua, N. Kumar, A. K. Das, A. V. Vasilakos, and J. J.
P. C. Rodrigues, “Providing Healthcare-as-a-Service Using Fuzzy
Rule-Based Big Data Analytics in Cloud Computing,” /EEE J.
Biomed. Heal. Informatics, pp. 1-1, 2018.

N. M. S. kumar, T. Eswari, P. Sampath, and S. Lavanya,
“Predictive Methodology for Diabetic Data Analysis in Big Data,”
Procedia Comput. Sci., vol. 50, pp. 203208, Jan. 2015.

J. Zheng and A. Dagnino, “An initial study of predictive machine
learning analytics on large volumes of historical data for power
system applications,” in 20/4 IEEE International Conference on
Big Data (Big Data), 2014, pp. 952-959.

International Journal of Advanced Computer and Mathematical
Sciences. Bi Publication-BiolT Journals, 2010.

M. Chen, Y. Hao, K. Hwang, L. Wang, and L. Wang, “Disease
Prediction by Machine Learning Over Big Data From Healthcare
Communities,” JEEE Access, vol. 5, pp. 8869-8879, 2017.

R. A. Taylor et al., “Prediction of In-hospital Mortality in
Emergency Department Patients With Sepsis: A Local Big Data-
Driven, Machine Learning Approach,” Acad. Emerg. Med., vol.
23, no. 3, pp. 269278, Mar. 2016

S. Das and A. Thakral, “Predictive analysis of dengue and
malaria,” in 2016 International Conference on Computing,
Communication and Automation (ICCCA), 2016, pp. 172-176.

M. S. Simi, K. S. Nayaki, M. Parameswaran, and S. Sivadasan,
“Exploring female infertility using predictive analytic,” in 2017

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

IEEE Global Humanitarian Technology Conference (GHTC),
2017, pp. 1-6.

R. Lafta, J. Zhang, X. Tao, Y. Li, and V. S. Tseng, “An Intelligent
Recommender System Based on Short-Term Risk Prediction for
Heart Disease Patients,” in 2015 IEEE/WIC/ACM International
Conference on Web Intelligence and Intelligent Agent Technology
(WI-IAT), 2015, pp. 102—105.

S. T. Prasad, S. Sangavi, A. Deepa, F. Sairabanu, and R.
Ragasudha, “Diabetic data analysis in big data with predictive
method,” in 2017 International Conference on Algorithms,
Methodology, Models and Applications in Emerging Technologies
(ICAMMAET), 2017, pp. 1-4.

W. H. S. . Gunarathne, K. D. . Perera, and K. A. D. C. .
Kahandawaarachchi, ‘“Performance Evaluation on Machine
Learning Classification Techniques for Disease Classification and
Forecasting through Data Analytics for Chronic Kidney Disease
(CKD),” in 2017 IEEE 17th International Conference on
Bioinformatics and Bioengineering (BIBE), 2017, pp. 291-296.

S. Jhajharia, S. Verma, and R. Kumar, “Predictive Analytics for
Breast Cancer Survivability,” in Proceedings of the Second
International Conference on Information and Communication
Technology for Competitive Strategies - ICTCS 16,2016, pp. 1-5.

J. Finkelstein and I. cheol Jeong, “Machine learning approaches to
personalize early prediction of asthma exacerbations,” Ann. N. Y.
Acad. Sci., vol. 1387, no. 1, pp. 153-165, Jan. 2017.

J. W. Smith, J. E. Everhart, W. C. Dickson, W. C. Knowler, and
R. S. Johannes, “Using the ADAP Learning Algorithm to Forecast
the Onset of Diabetes Mellitus,” Proc. Annu. Symp. Comput. Appl.
Med. Care, pp. 261-265, 1988.

B. M. K. Prasad, K. K. Singh, N. Ruhil, K. Singh, and R.
O’Kennedy, Communication —and  Computing  Systems :
Proceedings of the International Conference on Communication
and Computing Systems (ICCCS 2016), Gurgaon, India, 9-11
September, 2016. CRC Press, 2017

H. Wu, S. Yang, Z. Huang, J. He, and X. Wang, “Type 2 diabetes
mellitus prediction model based on data mining,” Informatics
Med. Unlocked, vol. 10, pp. 100-107, Jan. 2018.

D. M. Renuka and J. M. Shyla, “Analysis of Various Data Mining
Techniques to Predict Diabetes Mellitus,” Int. J. Appl. Eng. Res.
ISSN, vol. 11, no. 1, pp. 973-4562, 2016.

K. Kayaer and T. Yildirim, “Medical Diagnosis on Pima Indian
Diabetes Using General Regression Neural Networks,”
Iternational Conf. Artif. Neural Networks Neural Inf. Process., pp.
181-184, 2003.

“Canopy | Scientific Python Packages &amp; Analysis
Environment | Enthought.” [Online]. Available:
https://www.enthought.com/product/canopy. [Accessed: 12-May-
2018].




<<
  /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


