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Abstract—Correlation size together with Lyapunov exponents 
estimated from both electroencephalography (EEG) and 
electromyography (EMG) signals, are the crucial variables in the 
classification of mental tasks using an artificial neural network 
(ANN) classifier for patients suffering from neurological 
disorders/diseases. The above parameters vary according to the 
status of the patient, for example: depending on how stressed or 
relaxed the patient is and what mental task is executed. The signals 
were acquired from patients with Parkinson disease, while they 
performed four different mental tasks. The performed mental 
states, detected with high specificity and accuracy, can help a 
completely paralyzed person (locked-in) to communicate with the 
environment through the brain waves, leading to increasing their 
quality of life. 

Keywords-Artificial Neural Network, Biomedical Signal 
Processing, EEG, EMG, Mental Tasks, Neurological Diseases 

I.  INTRODUCTION 

There are many neurodegenerative diseases such as multiple 
sclerosis (MS) or Parkinson disease (PD). Those suffering from 
such diseases often develop both physical and mental disorders 
and disabilities. MS, for example, is an autoimmune disease, a 
chronic illness, and involves inflammation and degeneration of 
the central nervous system, whose causes are not fully known 
and for which there is no definite treatment. The disease often 
begins in the age of between 20 - 30 years. 

The data submitted on the European Platform of MS located 
Romania in 27th place out of 33 states in Europe regarding the 
medical services [1]. The same worrying statistics, which 
include those of Romania, affect the peripheral neuropathies. In 
these cases, however, the risk factors are traced at early ages and 
are related to living style: excessive consumption of alcohol, 
deficiencies in food, exposure to toxic substances, etc. For 
Parkinson’s, the age at which this might occur has decreased in 
the last few years. Annually at the global level, 10 out of 100,000 

people are diagnosed with this disease, being the second 
neurodegenerative affection after the Alzheimer disease. 
Although most often it is considered that this disease 
predominantly affects the persons over 60 years, some around 
the age of 20 years have also been affected [1]. Sedentary 
lifestyle disrupted feeding, foods rich in carbohydrates and 
saturated fats may cause or accelerate the neurodegenerative 
diseases [2]. The initial symptoms may vary, with tremor being 
the most common motor symptom in patients, in which the 
diagnosis of PD has been verified post-mortem [1]. A recent 
community-based study in 358 patients identified tremor as 
initially the leading symptom in approximately half of the 
patients. Some 44% showed an akinetic-rigid phenotype and 
only 7% presented with a leading gait disturbance. Interestingly, 
the akinetic-rigid presentation was more pronounced in younger 
patients, while tremor and gait disturbance, as initial symptoms, 
increase with age [3]. The characteristic tremor is a low-
frequency (4-6 Hz) resting tremor, but other tremor forms, such 
as action or postural tremors may occur as the disease progresses 
[4]. Previous studies for activity recognition of PD patients 
mostly use the accelerometer and occasionally gyroscope 
sensors attached to various parts of patients' body [3], [4]. In [3] 
a robust technique for identification of the Parkinsonian tremor 
from the EEG, using a constrained robust singular spectrum 
analysis approach is presented. 

The acquisition, pre-processing and processing of the jointly 
recorded EEG and EMG signals are presented in this paper. The 
signals were acquired from 22 patients with Parkinson disease, 
while performing a number of four different mental tasks. The 
feature vectors obtained for classification include the features 
from both recording modalities. The classification results are 
then effectively used to distinguish the mental activities carried 
out by the patient. Accurate classification and identification of a 
number of mental states can be used in mobilizing an assistive 
technology system which enables completely paralyzed persons 
(locked-in) to communicate with the environment through the 
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brain waves, leading to the improvement of the life quality of 
people with disabilities. 

II. METHODOLOGY 

Combined signal processing and machine learning have been 
used in this paper for classification of the mental tasks from both 
EEG and EMG signals. 

A. Data Collection 

Joint EEG and EMG signals from 22 patients (16 men and 6 
women of 62 years in average) have been acquired by applying 
the following mental tasks: 

1. Cortical activity: the subject is instructed to relax as 
much as possible and to run some simple lifting and 
moving of a light object (Task 1); 

2. Eye blinking: the subject is required to blink regularly 
to calibrate the EEG (Task 2); 

3. Lifting and placing an object with open eyes: the 
subject is required to lift and place a light object (a 
plastic bottle) on a box located in front of him at a 
distance of 15-20 cm (with open eyes) (Task 3); 

4. Lifting and placing an object with eyes closed: Task 
3 is repeated with eyes closed. This is to include the 
effect of visual feedback within the process (Task 4). 

The recording duration for each round of the object lifting 
and placing was approximately 2 minutes. The EEGs were 
recorded using g.Nautilus system [6], a new wireless biosignal 
acquisition system. This makes the recording fast, easy, and 
convenient. The device is attached to the EEG cap to avoid cable 
movements and to allow completely free movements. In 
combination with the active dry electrodes, we obtained EEG 
recordings from 32/16/8 channels within few minutes, providing 
clean EEG signals in almost any environment [6]. The device 
uses advanced active electrodes, high impedance amplifiers, a 
high sampling rate if necessary, and up-to-date technology to 
ensure top-quality recording. The system has a built-in lithium-
ion battery, which allows continuous recordings of up to 10 
hours.  

The transmission of data is made via the 2.4 GHz band with 
an indoor operating range of about 10m [6]. The input sensitivity 
of all channels is adjustable and the sampling rate can be set to 
the conventional 250 Hz or 500 Hz for EEG recording. An 
electrode impedance check is performed automatically via 
software, and a 3-axis acceleration sensor provides online head 
movement information along with the signals. 

In this paper, the standard EEG was used and the EEG 
signals have been bandpass filtered at 0.1 Hz and 100 Hz. The 
signals are then sampled at 250 Hz and digitized using a 12–bits 
converter. 

B. Pre-processing 

The acquired EEG and EMG signals from 22 patients have 
been pre-processed to alleviate the effect of noise and artifacts, 
such as eye-blink, and improve the EEG and EMG quality. In 
order to remove the blinking artifact two of the electrodes placed 

above the patient's eyes were effectively used during the 
calibration. The eye blinking artifact contributes to large 
negative peaks of over 10μV observed in a period of less than 
10ms. The EEG signals are generally nonstationary. In order to 
apply the popular signal processing methods, the signals are 
segmented and the ten-second segments (or less) are processed 
separately. Within such interval, the signals are often considered 
stationary [7]-[10].  

In principle, the duration within the signals are stationary 
may be estimated by trial and error or adaptive algorithms. In 
some studies, it is stated that the two-second segments of an 
EEG signal are "quasi-stationary" [7]-[10]. For the EMG 
signals, we have two channels and the third one is a reference 
electrode. We use the EMG Analysis software, a quality analysis 
program, that allows for implementation of a wide range of 
useful analysis methods such as fast Fourier transform (FFT), 
moving average envelope with adjustable window size, dual 
pass digital FIR filter, root mean square (RMS) estimator, zero 
crossing detection, power spectrum, amplitude distribution, and 
co-contraction correlation [11]. 

C.  Feature extraction 

EEG and EMG signals are non-stationary and non-linear, 
and it is difficult to analyze these signals using only statistical 
and time-frequency domain methods. The extracted features 
from the EEG signals include a set of autoregressive (AR) 
parameters.  

The Yule-Walker Equations within MATLAB are used to 
calculate the AR coefficients. It is assumed that the prediction 
order is known a priori or fixed, though methods such as Akaike 
Information Criterion (AIC) [12] can be used to estimate the 
order. For the EEG signals, the prediction order of 10-12 is often 
sufficient. For the EMG signals, the prediction order can be 
higher as it has more noisy behavior. In addition, the signal 
amplitudes in the four major EEG frequency bands are measured 
and used as features. On the other hand, nonlinear features have 
been utilized to exploit the changes in the brain dynamics. The 
Chaos Date Analyzer (CDA) program has been used to measure 
the signal distribution, the power spectrum, the dominant 
frequencies, the largest Lyapunov exponent, the size of the 
correlation, the correlation function, and the Poincaré sections 
[13]. 

A first step in the nonlinear analysis is to draw the phase 
diagram, i.e. the representation of the derivation of the signal. If 
the signal is periodic, fault phase is represented by a closed 
curve. If the signal is chaotic, the representation is an open curve 
named "strange attractor" [14]-[17].  

The EEG and EMG signals are analyzed by extracting 
features vector of Approximate Entropy, Correlation 
Dimension, Fractal (Capacity) Dimension and Largest 
Lyapunov Exponent. Estimation of the Lyapunov exponents 
involves a quantitative method that shows the level of the chaos 
in the system. The Lyapunov exponents have proven to be the 
most useful dynamical diagnostic for chaotic systems. 

The Lyapunov coefficients represent the average of the 
exponential divergence of trajectories from the two closed 
points, represented in the phase space. The Lyapunov exponent 
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is positive, which highlights the fact that the trajectories are 
divergent, causing an attractor specific to a chaotic system. In 
practice, the Lyapunov exponents represent the average 
exponential rates of divergence of nearby orbits in phase space. 
Similarly, the nearby orbits correspond to nearly identical states, 
exponential orbital divergence means that systems whose initial 
differences we may not be able to resolve will soon behave quite 
differently and predictive ability is quickly lost. Any system 
containing at least one positive Lyapunov exponent is defined to 
be chaotic, with the magnitude of the exponent reflecting the 
time scale on which the system dynamics become unpredictable 
[18] 

Thus, we can consider two points in space X0, each 
generating an orbit of a given dynamic system. By choosing the 
first orbit, X0+Δx0, as a reference, it is observed that the spatial 
separation is changing as a function of time ∆x(X଴, t). We can 
study the average exponential divergence of the two orbits using 
the relationship λ = lim୲→଴|∆୶బ|→଴

ଵ୲ ln |∆୶(ଡ଼బ,୲)||∆୶బ|                          (1)  

where λ is the Lyapunov exponent. 

TABLE I.  THE LARGEST LYAPUNOV EXPONENT VALUES FOR 
THE EEG VS. EMG SIGNALS 

 
The mental tasks 

performed 

 
The Largest Lyapunov Exponent 

values for the EEG and EMG 
signals 

Task 1 
0.028±0.017 
0.102±0.029 

Task 2 
0.284±0.081 
0.198±0.078 

Task 3 
0.053±0.029 
0.129±0.001 

Task 4 
0.095±0.025 
0.049±0.015 

 

To estimate the correlation in a time series of length N, the 
number, j, of pairs (xi, xj) which satisfy |xi-xj|<ε are calculated. 
The correlation function is defined as:  (ߝ)ܥ = limே→ஶ ଵேమ Χ	ሼ݊ݎܾ݁݉ݑ	݂݋	ݏݎ݅ܽ݌	ݔ)௜, ,௜ݔ)݀௦	ℎݐ݅ݓ	ݏݐ݊݅݋݌	݂݋	(௜ݕ (௜ݕ {ߝ> = limே→ஶ ଵேమ ∑ ܪ ቀߝ − ฮݔ௜ − ௝ฮଶቁே௜,௝ݔ = ܲ ቀฮݔ௜ −  (2)																					,	௝ฮଶቁݔ

where H is the Heaviside step function (or a discontinuous unit 
step function) which has a value of either 0 or 1 and may be 
defined as: 

ܪ ቀߝ − ฮݔ௜ − ௝ฮଶቁݔ = ൝1, 0 ≤ ߝ) − ฮݔ௜ − ,௝ฮଶ)0ݔ 0 > ߝ) − ฮݔ௜ −  ,                     (3)	௝ฮଶ)ൡݔ

which acts as a counter for the number of pairs of points with 
Euclidean separation distance <	ߝ when combined with ฮݔ௜  ௝ฮଶ (the Euclidean separation distance between two points onݔ−

the attractor, xi and xj).  
Grassberger and Procaccia [14], [15] established that for 

small values of separation distance ε, a correlation function C (ε) 
can be found to follow a power-law. After taking logarithms of 

each side of the scaling relation and rearranging the terms we 
define the correlation dimension as: ܦ௖௢௥௥ = limఌ→ஶ ୪୭୥	(஼(ఌ))୪୭୥	(ఌ) ,                                      (4) 

In practice, Dcorr is deducted from the slope of log(C(ε)) 
versus log(ε) which is approximately a straight line in the scaling 
grid. We have found that all non-linear parameters vary 
depending on the condition of the patient, i.e. the mental task 
which it executes. The nonlinear features are estimated from 
both EEG and EMG signals. 

D. Classification 

The estimated linear and nonlinear features described above 
are the inputs to the multilayer artificial neural network (ANN) 
as the classifier [19], [20]. The number of hidden layers is 
selected to be 1 in this trial and sigmoid function has been used 
as the neuron activation function.  

The ANN is used for classification of the imbalanced and 
nonlinear sets of features. The performance of ANN is evaluated 
based on its rate of correct recognition using sensitivity, 
specificity, positive predictive value, and accuracy. 

III. EXPERIMENTS AND RESULTS  

Our designed platform in MATLAB allows to set for 
selection of different NNs, different number of layers and 
different activation functions (Fig. 1). 

After the statistical analysis, all selected non-linear features 
were fed to few classifiers to select the best classifier. It also 
allows for different training algorithms such as backpropagation 
algorithm.  

The training process is controlled by cross-validation which 
includes a random selection of training sets. A multi-fold cross-
validation is often necessary to ensure the efficient design of the 
classifier (Fig. 2). In this paper, we used a ten-fold cross-

 
Figure 1 Neural network training input planes.
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validation to ensure the classifier hyperplane (threshold) is set 
optimally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After the ANN classifier was optimized by cross-validation, 
the following parameters were used for the assessment and 
evaluation of the classification process: 

1. Number of data classified correctly as belonging to the 
class of interest: True positive cases (TP); 

2. Number of data classified correctly that define the class 
of interest: True negative cases (TN); 

3. Number of data incorrectly classified as belonging to 
the class of interest: False positive cases (FP); 

4. Number of data incorrectly classified as non-class of 
interest: False negative cases (FN). 

The percentage of correct classification may be calculated 
as: 

FNFPTNTP

TNTP
percentageCorrect

+++
+×=100                     (5)  

In Figs. 3 and 4 it can be observed that the Multilayer 
Perceptron (as a feedforward ANN classifier [19]) performs 
very well. In Fig. 4 a confusion matrix for both counts and 
percentage has been illustrated. 

 

 

 
Figure 3. Neural Networks Performance Metrics. 

 

 
Figure 2 Neural network training input planes. 
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IV.  CONCLUSIONS 

The proposed process for identification of the mental task 
classes has a good specificity and accuracy. The size of the 
correlation and the values of Lyapunov exponents may vary 
according to the status of the patient. Chaotic dynamics is 
characterized by a broadband spectrum. In contrast, periodic 
phenomena are characterized by a limited number of frequency 
components. The chaotic dynamics represent the high resonance 
capacity of the brain. Thus, there is an internal instability 
originated by the existence of positive Lyapunov exponents, 
although globally a chaotic attractor reveals an asymptotic 
stability. From these definitions, this means a great sensitivity to 
the initial conditions and, in this way, an extremely rich response 
to an external input. For example, depending on how stressed or 
relaxed the patient is, and how the mental tasks are responded. 
Both, the size of the correlation and the Lyapunov exponents are 
useful features. Better identification and recognition of the 
mental tasks carried out by the patient would lead to a better 
diagnosis of the disabilities. The classifier outputs can also be 
applied to some assistive technology hardware to mobilize the 
paralyzed body parts, particularly those suffering from 
neurodegenerative diseases. Also, MS, PD, stroke, obesity, and 
alcoholism (when suffering from tremor and disability) can be 
analyzed and characterized by our proposed method. 

ACKNOWLEDGMENT 

This work was supported by the Romanian National 
Program PN-II-ID-PCE-2012-4-0608 no.48/02.09.2013, 
“Analysis of novel risk factors influencing control of food intake 
and regulation of body weight” [2]. Thanks for the contribution 
provided by the Federal Center of Technological Education of 
Rio de Janeiro-CEFET/RJ -Angra dos Reis. 

REFERENCES 
[1] The European Register for Multiple Sclerosis - EUReMS, 

(emsp.org/projects/eurems). 

[2] The Romanian National Program PN-II-ID-PCE-2012-4-0608 no. 
48/02.09.2013, “Analysis of novel risk factors influencing control of food 
intake and regulation of body weight” (eed.usv.ro/idei_48). 

[3] I. Chiuchisanand O. Geman, “An Approach of a Decision Support and 
Home Monitoring System for Patients with Neurological Disorders using 
Internet of Things Concepts,” WSEAS Transactions on Systems, Issue: 
Multi-models for Complex Technological Systems, 13, pp. 460-469, 
2014. 

[4] I. Chiuchisan, O. Geman, A. C. Iuresi, and A. Graur, “NeuroParkinScreen 
– a Health Care System for Neurological Disorders Screening and 
Rehabilitation,” 2014 International Conference and Exposition on 
Electrical and Power Engineering (EPE2014), Workshop on 
Electromagnetic Compatibility and Engineering in Medicine and Biology, 
pp. 536-540, 2014. 

[5] K. Eftaxias, S. Enshaeifar, O. Geman, S. Kouchaki, and S. Sanei, 
“Detection of Parkinson's tremor from EMG signals; a singular spectrum 
analysis approach,” Digital Signal Processing (DSP), 2015 IEEE 
International Conference on, pp. 398-402, 2015. 

[6] G.NAUTILUS - G.TEC'S wireless EEG system with active electrodes. 

[7] V.A. Maiorescu, M. C. Serban, and A.M. Lazar, “Classification of EEG 
Signals Represented by AR Models for Cognitive Tasks – a Neural 
Network Based Method,” International Symposium on Signal Circuits 
and System 2003, SCS2003, Vol. 2, pp. 441-444, 2003. 

[8] D. M. Dobrea, and H. N. Teodorescu, “Pattern Classification for Fatigue 
State Identification,” Fuzzy Systems and Artificial Intelligence (Reports 
and Letters) Journal, Vol. 8, no. 1-3, pp. 69–84, 2002. 

[9] D. M. Dobrea and H. N. Teodorescu, “Tremor Measurements for 
Clarifying the hypothalamic processes and GABA control”, in CD Proc. 
of the Intern. Fed. for Med. and Biological Eng., Vol. 6, 2004. 

[10] M. C. Dobrea (Şerban) and D. M. Dobrea, “Discrimination Between 
Cognitive Tasks – a Comparative Study,” Proceedings of the International 
Symposium on Signals, Circuits & Systems, ISBN 0-7803-9029-6, pp. 
805-808, 2005. 

[11] EMG Analysis Software, (motion-labs.com). 

[12] S. Sanei, Adaptive Processing of Brain Signals, Wiley, 2013. 

[13] CDA, Chaos Data Analyzer Program, (sprott.physics.wisc.edu/cda.htm). 

[14] P. Grassberger and I. Procaccia, Characterization of strange attractors, 
Physical Review Letters, Vol. 50, pp.346–349, 1983. 

[15] P. Grassberger and I. Procaccia, Measuring the strangeness of strange 
attractors,  Physica D., Vol. 9, pp.189–208, 1983. 

[16] O. Geman, “A Fuzzy Expert Systems Design for Diagnosis of Parkinson's 
Disease,” EHB'2011 E-Health and Bioengineering Conference, ISBN: 
978-1-4577-0292-1, pp. 122-126, 2011.  

[17] O. Geman, “Nonlinear dynamics, artificial neural networks and neuro-
fuzzy classifier for automatic assessing of tremor severity,” E-Health and 
Bioengineering Conference (EHB), pp. 112-116, 2013. 

[18] R. Shaw, "Strange Attractors, Chaotic Behavior, and Information Flow," 
Z. Naturforsch. 36A (1981) 80. 

[19] O. Geman, C. O. Turcu, and A. Graur, “Parkinson's disease screening 
tools using a fuzzy expert system,” Advances in Electrical and Computer 
Engineering, Vol. 13, No. 1, pp. 41-46, 2013. 

[20] O. Geman and H. Costin, “Automatic assessing of tremor severity using 
nonlinear dynamics, artificial neural networks and neuro-fuzzy 
classifier,”Advances in Electrical and Computer Engineering, Vol. 14 (1), 
pp. 133-138, 2014. 

 

 
Figure 4 The confusion matrix which shows the class association.

2016 24th European Signal Processing Conference (EUSIPCO)

1602



<<
  /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


