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ABSTRACT

This paper presents an approach for nonlinear dynamical
analysis of complex time-series data using the principles of
the approximate entropy family, geostatistics, and possibility.
Uncertainty of the measure of signal similarity is modeled
using the concept of fuzzy sets and quantified by the sig-
nal error matching. The proposed method has the ability to
discern the signal complexity at a more detailed level than
the approximate entropy as well as to incorporate the spatial
information inherently existing in the signal characteristics.
Based on experimental results on the study of mass spectrom-
etry data for cancer study, the proposed method appears to be
a promising tool for classification of biosignals.

Index Terms— Nonlinear signal processing, approximate
entropy, geostatistics, kriging, fuzzy sets, biosignals.

1. INTRODUCTION

After the introduction of the mathematical definition of en-
tropy into the theory of information by Shannon [1], there
have been several extensions of its principle. Popular types
of entropy include fuzzy entropy [2], Kolmogorov-Sinai en-
tropy [3], approximate entropy (ApEn) [4], etc. In particu-
lar, the fuzzy entropy defined in [2] replaces the probabilities
of the values of a random variable by the fuzzy membership
grades of a fuzzy set. It is therefore considered as a measure
of the fuzziness of a fuzzy set. In fact, nonlinear signal anal-
ysis methods derived from the information theory have been
successfully applied to many scientific disciplines, including
biology, medicine, chemistry, and economics [5].

The entropy approach discussed in this paper refers to the
framework of the approximate entropy (ApEn), which was
developed for understanding signal predictability or system
complexity. The first method of this entropy family, known
as approximate entropy (ApEn), was developed by Pincus
[4]. ApEn is rooted in the work of Grassberger and Procac-
cia [6] and Eckmann and Ruelle [7], and widely applied in
clinical cardiovascular studies and analysis of biomedical sig-
nals [8, 9]. A low value of the approximate entropy indicates
the time series is deterministic (low complexity); whereas a
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high value indicates the data is subject to randomness (high
complexity) and therefore difficult to predict. In other words,
lower entropy values indicate more regular the signals under
study; whereas higher entropy values indicate more irregular
the signals.

Extending the framework of approximate entropy (ApEn),
sample entropy (SampEn) [10] was introduced to enhance the
predictability analysis of time-series data with particular ref-
erence to physiological signals. This family of entropy mea-
sures have been increasingly applied to many problems in
biomedical engineering and other fields of life sciences [11].
In general, the approximate entropy famility is a methodolo-
gy for studying nonlinear dynamical systems, which can be
defined as a study of any system that implies motion, change,
or evolution in time where a change in one variable is not pro-
portional to a change in a related variable. The mathematical
operations underlying such a system is very useful for pat-
tern recognition involving with time-series data. However, its
algorithms are deterministic and do not consider uncertain-
ty where the modeling of possibility can be appropriate and
advantageous in many practical situations.

Based on the motivation that the theory of fuzzy sets has
been found to be useful for analysis of complex physiological
signals [12], a new possibilistic entropy method, with par-
ticular reference to the study of biomedical signals, is intro-
duced in this paper, which have the capability of identifying
the correlated structural (spatial) information of mass spec-
trometry data, based on which diseased and control samples
can be better classified. This entropy measure is based on the
notion of the theory of possibility [13], which is a fuzzy re-
striction acting as an elastic constraint on the values that may
be assigned to the variable of similarity; and the derivation
of kriging-based estimate error for matching signal similarity.
The possibilistic entropy has recently been introduced in [14]
to identify the cohorts of potential biomarkers from the mass
spectrometry data of major adverse cardiac events. Here the
method is further applied to the problem of cancer classifica-
tion using mass spectrometry data.

The rest of this paper is organized as follows. Section 2
presents the proposed entropy using the principles of geostat-



sitcs and possibility. The kriging-based possibilistic entropy
analysis of proteomic mass spectra for classifying cancer and
control samples is discussed in Section 3. Finally, Section 4
is the conclusion of the research finding.

2. KRIGING-BASED POSSIBILISTIC ENTROPY

Let X be a time series of length N: X = {x1,...,2n},
and @), be the set of all subsequences of the same length
min Xn: Qm = {Xim, ..., X(N—m41)m}> Where X;,, =
{xi, ..., xiym—1}. Itis said that X,,,, and X, are similar if
and only if

| itk — 2j4n| <7, VEO0<k<m (1)

where r is threshold for similarity.
The probability of patterns of length m that are similar to
the pattern of the same length that begins at 7 is

Ki (7’)

Ci (T):N—m—kl

(2)
where K, (r) is the number of subsequences in @, that are
similar to Xj;,,,.

The total average probability C;,,(r) for all i, i =
1,...,.N—m+1,is

1 N—m-+1

The approximate entropy (ApEn), given length m and tol-
erance value r, can now be readily computed by

Cn (1)
ApEn(m,r) = log {} ()
(m.r) =log | & )
To avoid bias in self-matching encountered in ApEn, sam-
ple entropy (SampEn) works in a slightly different way by
defining X;,,, and X, are similar if and only if

|Tivk — Tjpn| <7 VE,O0 <k <m,i#j 5)

Let Ly, = {Xim,-- -, X(N—m—1)m . the probability of
patterns of length m that are similar to the pattern of the same
length that begins at ¢ is

_ Jim(r)
T N-m-—1
where J;,, () is the number of subsequences in L,, that are
similar to X;,,,.

The total average probability By, (r) for all 4, i =
sy N —m,is

Bim(r) (6)

1

! > Bun(r) )
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Finally, the value of SampEn, given m and r, can be cal-
culated by the following equation:

B,(r)
By (r)

Having discussed ApEN and SampEn, we seek to present
a model for quantifying signal predictability which is free
from the specification of the critical parameter r and provides
an analytical form for estimating the parameter m as follows.

Consider a function «y(h), which is called an experimental
semi-variogram of a sequence X and defined as [15]

SampEn(m,r) = log [ } (8)

n—h
1) = gy D —w)O)

where z; is a value of X taken at location ¢, x;; another
value taken at h distance away (for o = 1 in a time-series
signal, every point is compared with its neighbors; and for
h = 2, every point is compared with a point two spaces away),
and n is the total number of points which gives (n — h) as the
total number of the pairs of points.

In geostatistics, the semi-variograms are functions which
describe the degree of spatial dependence of a spatial random
field. It is defined as the variance of the difference between
field values at two locations across the realizations of the field
[16]. In addition to the experimental semi-variogram, there
are basic or theoretical semi-variogram models which can be
classified into two types: (k) reach a plateau at some value
of h, and y(h) does not reach a plateau. The most common-
ly used theoretical model is the spherical function, which is
defined as [15]

() = { s {1.5% - 0.5(%)3} h<g (10,

S : h>g

where g and s are called the range and sill of the theoreti-
cal semi-variogram, respectively; the first and third power of
(h/g) are used to construct a curve being linearly increas-
ing at small separation distances near the origin but becoming
flattening at larger distances; and when s =1, it becomes the
standardized function.

The above geostatistical terminology terms that are used
to describe the important features of the spherical semi-
variogram are explained as follows [15]. As the separation
distance between data pairs increases, the corresponding
semi-variogram value will also increase. However, an in-
crease in the separation distance eventually no longer ob-
serves a corresponding increase in the averaged squared
difference between the pairs of data, and the semi-variogram
converges to a plateau. The distance at which the variogram
reaches this plateau is called the range which can be specified
as the value for the parameter m used by ApEn and SampEn.



Now let z, € X, be a value located at position z, z €
[i, %4 m — 1]. The value of x, is supposed to be unknown and
estimated using the following ordinary kriging system [15]:

Ca=b (11)

where C is the square and symmetrical matrix that represents
the spatial covariances between the known values x,, € X,
w # z,w € [i,1+m — 1]; and b is the vector that represents
the spatial covariances between the x, and x,,. To simplify
the mathematical notation, let (y1,...,y,), p < m, be the
sequence of p known values x,,, we have

Vi1 Y12 Yip 1

C = . . .« .. . .
Yor Y2 Ypp L

1 1 e 1 0

where 712 is the semi-variance of y; and y».

a:[al as ap —A ]T

where a1, ...,a, are called the kriging weights, and A is a
Lagrange multiplier.
T
b= [ Y21 Y22 Vzp 1 }

where 7,1 is the semi-variance of x, and y;.

Thus the vector of the spatial predictor coefficients can be
obtained by solving: a = C~! b, and the minimized kriging
error variance is given by

0% =a’b. (12)

We consider the notion of distortion measures between
two feature vectors in signal processing, where the mis-
match/dissimilarity between the two vectors can be quantified
by a distortion using their predictor coefficients. Intuitively, a
match of the two vectors is good if the distortion is small. A
popular distortion measure is the error ratio-based distortion
[17], where the predictor coefficients of one vector is used
to estimate the prediction error produced by the other vector.
If the two vectors are identical then both prediction errors
should be the same, hence the distortion is zero (by using 1
minus the error ratio which is 1); otherwise a distortion value
exists. Based on the error ratio-based distortion framework,
we can derive a fuzzy membership function for quantifying
the possibility of similarity between X;,,, and X, in terms
of the kriging error variances of the two subsequences as

aTbv-

L — 13
aTh, (13)

Uij (p) =

where a; is defined in Eq. (11) which is the kriging predic-
tion vector of X;,,, b; is defined in Eq. (11) associated with
Xim , and a; is the kriging prediction vector of X,,. It can
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be seen that the use of Eq. (13) allows a convenient way for
processing long signals by considering only the prediction co-
efficients. The possibility of signal similarity is embedded in
the ratio of the distortion in a continuous scale. When the t-
wo subsequences are identical, their degree of similarity has
its maximum value of 1; otherwise, the degree of similari-
ty decreases according to the increasing mismatch of the two
subsequences.

The possibility, instead of probability, of a subsequence
Xim being similar to all other subsequences X ;,,, can be de-
fined as

1 N—m
“N-m_1 Z uij(P) (14)
J=1,j#i
The possibility, instead of probability, of all sub-sequences
Xim being similar to all other subsequences X, is given by

w;" (p)

N—m

) = 3 ) (15)

i=1

Following the definition of SampEn expressed in Eq. (8),
the possibilistic entropy PossEnP can be defined as

PossEnP =1n¢™(p) — In ™ (p) (16)

Procedure for calculation of PossEnP:

1. Given a finite signal Xy = [21, 2, ...,2n], and set p.

2. Compute the expermental semi-variance of X using
Eq. (9), and estimate its range g(X y ) by fitting Eq. (9)
into Eq. (10).

3. Set vector length m = g(Xn).

4. Construct vectors of length m, X1y, t0 X(n_p)m., de-
fined as

Xim = (T4, Tig1, - Tigm-1), L <i <N —m

5. Estimate the midpoints of X;,, and X}, using Eq.
(11).

6. Compute u;;(p), the possibility of similarity of X,
and X,,, using Eq. (13).

7. Compute w!"(p), the total possibility of similarity of
Xim and X, using Eq. (14).

8. Compute ¢"™(p), the total average possibility of simi-
larity for all X;,,, using Eq. (15).

9. Setm = m+ 1 and repeat steps 4-8 to obtain ¢ (p).

10. Calculate PossEnP, the possibilistic entropy of X at
p, using Eq. (16).



Fig. 1. A typical mass spectrum (ovarian cancer)

3. ANALYSIS OF COMPLEX BIOSIGNALS

A mass spectrum is an x-y plot of intensity against mass-to-
charge (m/z) ratio of a separated chemical collection. The
mass spectrum of a given sample is the distribution pattern
of the components of that collection based their mass-charge
ratio. The m/z ratio is obtained by dividing the mass number
of an ion by its charge number. For mass analysers such as
time of flight, the direct x-axis measurement is the time series
of the ions measured by the detector. The y-axis of a mass
spectrum represents the signal intensity of the ions, and has
arbitrary units. Figure 1 shows a mass spectral signal of ovar-
ian cancer obtained from the FDA-NCI Clinical Proteomics
Program Databank. The distinctive indicators of a proteom-
ic mass-spectrum are referred to as biomarkers, which can
be used to improve the efficiency of drug discovery and de-
velopment. Mass spectrometry has been known as an impor-
tant analytical technique for biomarker discovery and evalua-
tion. The important role of mass spectrometry is due to sev-
eral attributes: sensitivity, selectivity, multi-analyte analysis,
and structural information. Increasing applications of mass
spectrometry as quantitative measurement to assist in the e-
valuation and validation of biomarker leads has recently been
reported [18]. A key to the accurate identification of these
biomarkers is the ability to correctly distinguish the diseased
mass spectra from the control by a classification scheme.

To demonstrate the performance of the proposed kriging-
based possibilistic entropy on the classification of biosignal-
s, we used a public MS-based ovarian cancer dataset, the o-
varian high-resolution SELDI-TOF, to carry out the entropy
analysis. The dataset was obtained from the FDA-NCI Clin-
ical Proteomics Program Databank [19]. The ovarian cancer
data consist of 100 control samples and 170 cancer samples.
The length of each sample is 15,154 m/z values. We ex-
amined the complexity of this type of MS data and applied
the possibilistic entropy PossEnP to classifying cancer and
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Table 1. k-fold cross validation results for ovarian cancer
data

k Hel Ocl Her Ocr
SVM

2 0.8930 0.0267 0.9492 0.0270
0.9094 0.0262 0.9760 0.0149

10 0.9096 0.0269 0.9801 0.0127

BK

2 0.9320 0.0179 0.9721 0.0150
0.9496 0.0161 0.9858 0.0142

10 0.9560 0.0157 0.9902 0.0139

GeoEn

2 0.9541 0.0145 0.9780 0.0144
0.9612 0.0140 0.9871 0.0138

10 0.9825 0.0138 0.9931 0.0135

PossEnP

2 0.9702 0.0100 0.9870 0.0121

6 0.9789 0.0115 0.9901 0.0114

10 0.9914 0.0127 09975 0.0119

control samples and compared the performance of PossEnP
with other methods. The classification of the diseased and
control subspectra was carried out using the following rule:
Assign subspectra 4 to class ¢ (cancer or control) & d; =
min;(d;),j € cxVk,i # j, where d;; = (a] b;)/(a] by); in
which a; is defined in Eq. (11) which is the kriging predic-
tion vector of subspectra ¢, b; is defined in Eq. (11) associated
with ¢, and a; is the kriging prediction vector of subspectra j.
The value used for p is 6. The k-fold cross validations were
then applied to measure the performance of the classification
task.

The SVM (support vector mahine) approach extracted the
wavelet coefficients of the MS data as the features for cancer
classification. The SVM-based classifier was reported to out-
perform several other classification algorithms including vot-
ed perceptron, discriminant analysis, decision tree analysis,
naive Bayes, bagging and boosting classification trees, and
random forest. The BK (block kriging) method applied a k-
riging scheme to estimate the error variance of a block of pro-
tein peaks of the MS data and used an error matching scheme
for classification [20]. GeoEn [21] was applied to compute
the prediction coefficients, and incorporated them to calculate
the similarity measure for signal classification. The validation
of the classification of the ovarian cancer was designed with
similar strategies to those carried out in [22] using the k-fold
cross validation, where k = 2, 6, and 10. For each k-fold val-
idation, the averages were computed by the results of 1000
independent random experiments.

Using the same parameter setting described in [21], the
performance of PossEnP was compared with previous result-



s using the SVM, BK, and GeoEn. The control mean (u;),
cancer mean (fi.,), control standard deviation (o), and can-
cer standard deviation (o,.) of the four methods are shown in
Table 1. The results for sensitivity are higher than those for
specificity found in all three methods. The sensitivity mea-
sures the percentage of actual positives (diseased) which are
correctly identified as such; and the specificity measures the
percentage of negatives (non-diseased) which are correctly i-
dentified. BK, GeoEn, and PossEnP provide results better
than the SVM method. GeoEn outperformed BK in all k
folds. Results obtained from PossEnP are found to be the
best in all the k-fold validation outperforming SVM, BK, and
GeoEn; including the means and standard deviations for con-
trol and cancer.

4. CONCLUSION

Although there are many nonlinear dynamical methods wide-
ly applied to physiological and biological signal analysis,
including the approximate entropy family, for studying the
complexity or predictability of time-series data; the proposed
possibilistic entropy is the entropy-based approach that takes
into account the usefulness of spatial information inherently
existing in many types of time-series signals such as the mass
spectrometry data in this study.

The proposed PossEnP can be useful for classification of
complex biosignals in general, and further developed to be
used as a computational tool for validation of potential protein
biomarkers embedded in mass spectrometry data in particular.

5. REFERENCES

[1] C. Shannon, W. Weaver, The Mathematical Theory of
Information. University of Illinois Press, 1949.

[2] A.De Luca, S. Termini, A definition of a nonprobabilis-
tic entropy in the setting of fuzzy sets theory, Informa-
tion and Control 20 (1972) 301-312.

[3] A.N. Kolmogorov, Entropy per unit time as a metric in-
variant of automorphism, Doklady of Russian Academy

of Sciences 124 (1959) 754-755.
(4]

S.M. Pincus, Approximate entropy as a measure of sys-
tem complexity, Proc Natl Acad Sci USA 88 (1991)

2297-2301.

[5] D. Kaplan, L. Glass, Understanding Nonlinear Dynam-

ics. New York, Springer, 1995.
(6]

P. Grassberger, 1. Procaccia, Estimation of the Kol-
mogorov entropy from a chaotic signal, Phys Rev A 28

(1983) 2591-2593.

[7] J.P. Eckmann, D. Ruelle, Ergodic theory of chaos and

strange attractors, Rev Modern Phys 57 (1985) 617-654.

1820

[8] N. Kannathal, M.L. Choo, U.R. Acharya, PK. Sadasi-
van, Entropies for detection of epilepsy in EEG, Comput
Meth Programs Biomed 80 (2005) 187-194.

V. Srinivasan, C. Eswaran, N. Sriraam, Approximate
entropy-based epileptic EEG detection using artificial
neural networks, IEEE Trans Information Technology
in Biomedicine 11 (2007) 288-295.

[10] J. S. Richman, J.R. Moorman, Physiological time-series
analysis using approximate entropy and sample en-
tropy, Amer. J. Physiol. Heart Circ. Physiol. 278 (2000)

H2039-H2049.

[11] M.-Y. Lee, C.-S. Yang, Entropy-based feature extraction
and decision tree induction for breast cancer diagnosis
with standardized thermograph images, Comput Meth

Programs Biomed 100 (2010) 269-282.

[12] W. Chen, J. Zhuang, W. Yu, Z. Wang, Measuring com-
plexity using FuzzyEn, ApEn, and SampEn, Medical

Engineering & Physics 31 (2009) 61-68.

[13] L.A. Zadeh, Fuzzy sets as a basis for a theory of possi-
bility, Fuzzy Sets Syst 100 (1999) 9-34.

[14] T.D. Pham, Possibilistic entropy: A new approach for
nonlinear dynamical analysis of biosignals, 15th Int.
Conf. Knowledge-Based & Intelligent Information &
Engineering Systems, LNAI 6881(2011) 466-473.

[15] E.H. Isaaks, R.M. Srivastava, An Introduction to Ap-
plied Geostatistics. Oxford University Press, New York,
1989.

[16] N. Cressie, C.K. Wikle, Statistics for Spatio-Temporal
Data. Wiley, New Jersey, 2011.

[17] L. Rabiner, and B.H. Juang, Fundamentals of Speech
Recognition. New Jersey, Prentice Hall, 1993.

[18] B.L. Ackermann, J.E. Hale, K.L. Duffin, The role of
mass spectrometry in biomarker discovery and measure-
ment, Curr Drug Metab. 7 (2006) 525-539.

[19] http://home.ccr.cancer.gov/ncifdaproteomics/ppatterns.asp

[20] T.D. Pham et al., Classification of mass spectrometry
based protein markers by kriging error matching, Ad-
vances in Mass Data Analysis of Images and Signals in
Medicine, Biotechnology, Chemistry and Food Industry,
LNAI 5108 (2008) 82-94.

[21] T.D. Pham, GeoEntropy: A measure of complexity and

similarity, Pattern Recognition 43 (2010) 887-896.

[22] J.S.Yu et al., Ovarian cancer identification based on di-
mensionality reduction for high-throughput mass spec-

trometry data, Bioinformatics 21 (2005) 2200-2209.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


