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Abstract

In this paper, we present RBNBC, a Repeat Based Naive
Bayes Classifier of bio-sequences that uses maximal fre-
quent subsequences as features. RBNBC'’s design is based
on generic ideas that can apply to other domains where the
data is organized as collections of sequences. Specifically,
RBNBC uses a novel formulation of Naive Bayes that incor-
porates repeated occurrences of subsequences within each
sequence. Our extensive experiments on two collections of
protein families show that it performs as well as existing
state-of-the-art probabilistic classifiers for bio-sequences.
This is surprising as it is a pure data mining based generic
classifier that does not require domain-specific background
knowledge. We note that domain-specific ideas could fur-
ther increase its performance.

1 Introduction

A critical problem in biological data analysis is to
classify bio-sequences based on their features and func-
tions [19]. Predicting the family of an unclassified sequence
reduces the time and cost required for performing lab exper-
iments to determine its functions and structure as sequences
belonging to the same family have similar characteristics.

In this paper, we propose a data mining based, sim-
ple but effective solution, which does not require domain
knowledge, called Repeat Based Naive Bayes Classifier
(RBNBC)-a new Bayesian classifier which is able to in-
corporate repeats of subsequences within a sequence. A di-
rect implementation of Naive Bayes, which is a surprisingly
successful classifier for many application domains, will not
work well for bio-sequences. We have adapted it to work
for bio-sequences. Our algorithm drastically improves the
accuracy from 32% (for the direct Naive Bayes) to 98%.

RBNBC has the following desirable features, which can
be incorporated in any Bayesian classifier: (1) It uses a
novel formulation of Naive Bayes to incorporate repeated
occurrences of subsequences within each sequence of a
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family. (2) Unlike direct Naive Bayes, it works for a nonuni-
form feature set (where all features are not present in each
class). (3) It uses a bit-vector based optimization that dras-
tically reduces the time required to extract frequent sub-
sequences. (4) It uses an entropy based feature selection
method to find the discriminating features for a class and
to reduce the number of irrelevant features. (5) Being a
Bayesian classifier, it is scalable with the database size and
with the number of classes. (6) It does not require domain
knowledge based ideas such as alignment based similarity
(like in FASTA [17] and BLAST [15]), complex feature ex-
traction or data transformation (like in SVM).

2 Problem Definition

Given a training dataset D = {Fy,Fy,...,F,} as a
set of n families, where each family' is a collection of se-
quences, the goal of the classifier is to label a query se-
quence S with family F; for which the posterior probability
P(F;|S) is maximum. Bayes formula allows us to com-
pute this probability from the prior probability P(F;) and
the class-conditional probability P(S|F;) as follows:

P(Fi|S) = lw

ey
Since P(S) is common for all families, it is left out. P(F;)
is trivial to compute as relative frequency of family F; in

D. Hence the classification problem reduces to the correct
estimation of P(S|F;) from D.

3 Estimating Feature Probabilities

Starting with a few definitions, in this section, we de-
scribe our method of estimating feature probabilities.

Definition 1. Sequence Count of a feature X in family F;
is the number of sequences of family F; in which feature
X is present at least once.

UIn this paper, the terms “family” and “class” are used interchangeably.



Definition 2. Repeat Count of a feature X; in family Fj is
the sum of the number of occurrences of that feature in each
sequence of the family.

Definition 3. A feature X is frequent in family F; iff
Sequence Count of X;in F; > o

where o is the MinsupCount for family F; calculated using
the user given support threshold minsup and total number
of sequences N; in family F; as: 0 = N; X minsup.

Definition 4. Let / = { X1, X»,..., X} be the set of all
frequent features extracted from family F;. Feature X; € I
is maximal frequent in family F; iff

3X) € F such that X, D X .

Since Sequence Count does not account for multiple oc-
currences of X; in a sequence, we present the following
method using Repeat Counts to estimate the probability
P(X,|F;) of a feature X in a family F;. In our study we
found that Repeat Count results in better accuracy as it uses
all the occurrences of a feature.

1. Find the number of slots available for X; in family F;
(containing N; sequences).

o If we consider that the features may overlap:

N;
slots;j = » _[length of Sy — length of X + 1]

k=1
2

o If we consider non overlapping features:

N.
< | length of S,
lots;; = —_— 3
0Ly kz_ilengthofXjJ ®)

2. Find the probability of feature X; in family F; as:

Repeat Count of X in F;

P(Xj‘Fi) - slots;;
ij

“4)

Equations 2 and 3 find the total slots for feature X ; in family
F; by summing the available slots in each sequence S}, of
F;. Next, the feature probability is estimated as the fraction
of times X; actually occurs over the slots.

4 Problems with Naive Bayes

For a query sequence S represented as a feature vec-
—
tor X = {X;,Xs,..., X}, Naive Bayes (NB) assumes
strong independence among the features and estimates

P(S|F;) by multiplying the feature probabilities. It calcu-
lates the posterior probability of each family as:

P(F;|S) = P(F) [ P(X;|F) Q)

Along with the advantages of simplicity and speed, the NB
classifier has the merit that even in cases where the indepen-
dence assumption is not strictly satisfied it performs surpris-
ingly well on a variety of datasets [5, 11].

One of the problems with the above formulation is that
when very small feature probability values are multiplied
in Equation 5, the product can go below the available mini-
mum number range of the processor. An appropriate scaling
factor or log scaled formulation is used to avoid this prob-
lem. The second problem is discussed below.

4.1 Problem of Features not Represented
in the Training Data

Since calculation of P(X;|F;) is based on the presence
of X in the training data of class F;, a problem can arise
if X; is completely absent in the training data of class Fj;.
The absence of X is quite common because training data
is typically too small to be comprehensive, and not because
P(X;|F;) is really zero. Evidence based on other subse-
quences of query sequence .S may point to a significant
presence of S in F;. Due to this problem, the existing NB
formulation (Equation 5) cannot be applied directly on bio-
sequences when frequent subsequences are used as features.
Known solutions are:

1. Use a nonuniform feature vector, i.e., use different fea-
ture vectors of query sequence S for each class which
include only those features of S which are present in
that class. Then set P(S|F;) = 0 only if none of the
features of S is present in class F;.

This solution has a drawback: Classes with more
matching features of S could be computed as hav-
ing less posterior probability due to the multiplication
of more feature probabilities whose values are always
less than one. This results in wrong classification.

2. Incorporate sample-correction such as the Laplace
correction factor [11] in all feature probabilities. It
is infeasible for datasets with a large feature set.

3. If a feature value does not occur in a given class, then
set its probability to %, where [V is the number of ex-
amples in the training set [11].

We experimented with two models of the NB classifier for
bio-sequences—model A using solution (1) and model B us-
ing solution (3)—and found that model B performed better
than model A. In RBNBC we use another solution described
in Section 5.3, which outperformed both A and B models.



5 The RBNBC C(lassifier

The RBNBC classifier runs in three phases:

1. Feature Extraction: This is the training phase in
which first maximal frequent subsequences are ex-
tracted as features from each family and stored with
their Repeat and Sequence Counts. Then for each fam-
ily, the Repeat and Sequence Counts for maximal fea-
tures from other families, which are not maximal in
this family, are also stored. This is to ensure that all
families share the same feature set.

2. Feature Selection: The extracted feature set is pruned
in this phase using an entropy based selection crite-
rion. This results in a smaller set of features and their
Repeat and Sequence Counts within each family. The
feature extraction and selection phases are executed
only once to train the classifier. After this the original
dataset is no longer required and the classifier works
with the feature set left after pruning.

3. Classification: This phase is executed for labeling a
query sequence with the family having the maximum
posterior probability. The classifier first separates all
the features belonging to the query sequence from the
available feature set from the second phase. It then
uses this feature set to find the posterior probability
of each family and outputs the one with the maximum
posterior probability.

5.1 Feature Extraction

Many sophisticated feature mining algorithms [8, 13] ex-
ist for bio-sequences, but we have used simple features,
avoiding the need for complex data transformations and do-
main knowledge. We believe that frequent subsequences
capture everything that is significant in a collection of se-
quences. This assumption has borne out well in the results.

Since the number of extracted frequent features increases
exponentially as minsup decreases, to reduce the feature
set we have opted to use maximal frequent subsequences as
features. There may be some loss in information by using
maximal frequent subsequences as features. However, they
satisfy the following criteria set by [13], which are neces-
sary for features of any classifier: (1) Significant features:
we ensure this by considering only frequent features (i.e.,
Sequence Count > MinsupCount). (2) Non-redundant
Features: we ensure this by using maximal frequent subse-
quences as features. (3) Discriminative Features: for en-
suring this, we use the entropy based selection criteria de-
scribed in Section 5.2 after extraction of features.

We extracted maximal frequent subsequences using an
Apriori-like method using the same minimum support

threshold for all families. To extract all possible features,
we set mazlen—maximum length of the feature—as the
length of the largest sequence of the training set.

5.1.1 Bit-Vector based Optimization of Frequent Sub-
sequence Extraction

We have optimized the time consuming and memory in-
tensive frequent subsequence extraction process by avoid-
ing extraction of infrequent subsequences by storing infor-
mation of their location in a bit-vector. This optimization
proved to be very effective and reduced the feature extrac-
tion time from days to hours.

for each sequence S of the family:
Initialize a bitvector Bg of ‘1’s of length equal to that of .S
for [ = 1 to maxlen: # length of subsequences to consider
for each sequence S of the family:
for each position p in Bs:
ifp=1:
extract feature X of length [ starting from position p
increment counters measuring occurrences of X
setp =10
for each extracted feature X of length I:
if Sequence Count of X > MinsupCount:
for each sequence S containing X:
for each occurrence ¢ of X in S:
set p = 1 in Bg corresponding to the position of ¢

Figure 1: Bit-Vector based optimization.

The procedure first initializes a bit-vector of ‘1’s for each
sequence in a family which is of the same length as the se-
quence. Then it starts extracting frequent subsequences of
length one and iteratively proceeds to longer subsequences.
The presence of a ‘1’ in a bit-vector indicates that a frequent
subsequence of length [ can be extracted from the corre-
sponding position in the sequence. The presence of a ‘0’
indicates that the subsequence of length [ at the correspond-
ing position in the sequence is infrequent. It follows that
subsequences longer than [ from this position will also be
infrequent. Hence the bit will remain ‘0.

In the first phase of each iteration, candidate subse-
quences of length [ are counted. In the second phase, the bit
positions corresponding to frequent subsequences of length
[ are set to ‘1°, to be considered in the next iteration.

5.2 Feature Selection

As is typical of frequent pattern mining, the feature ex-
traction phase outputs foo many features especially for low
mansup. Entropy based criteria [11] like information gain
and gain ratio have been used to tackle this problem by se-
lecting only the important features.

We select discriminating features [13] for each family
based on low values of H(D|X; = present), i.e., entropy




of the dataset in the presence of a feature, defined as:

N
H(D|X; = present) = — Z [P(F;|X; = present)x
i=1
log[P(F;|X; = present)]]

where

Sequence Count of X in I
>~ Sequence Count of X in Fy,
k

P(F;|X; = present) =

Analysis of this criterion gives the following observations:
(1) H(D|X; = present) = 0 when a feature X; is present
in one and only one family. (2) H(D|X; = present) is
higher when a feature X; is present in all families.

For selecting features we compare a user-given thresh-
old Hyj, with the calculated value of H (D|X; = present),
and select all the features satisfying the criteria H(D|X,; =
present) < Hyy, while pruning the others.

5.3 Classification

RBNBC uses a very simple assumption to handle the
problem of zero probabilities and the problem arising from
the use of a nonuniform feature set (discussed in Sec-
tion 4.1). It assumes that the probability of any feature to
be present in any family is never zero. So for the features
of other families which are not present in a given family, it
uses a correction probability €, which is the minimum pos-
sible feature probability computed using repeat counts.

1

€~ Sum of the lengths of sequences of the largest family

(6)
For classifying a query sequence .S, RBNBC finds the uni-
form feature set f, which is the set of features present in
S, collected from all families. It then uses Equation 4 for
finding probabilities of features present in a family and uses
€ as the probability for features not present in that family.
It uses these probabilities to compute the posterior proba-
bility of all families using Equation 5. Finally, it classifies
the query sequence into the family with the largest posterior
probability. The pseudo-code is shown in Figure 2.

6 Experiments and Results

We have used two collections of protein families to
evaluate the performance of RBNBC. The first collection
is a large collection of 8435 G protein-coupled recep-
tors (GPCRs) arranged in 13 families called superfamilies,
taken from the March-2005 Release 9.0 of GPCRDB [9]
(http://www.gpcr.org/7tm). This collection is a skewed
dataset with the peculiar property that the largest family
class A contains 71% of the total sequences of the dataset.

1. Find features from all families which are present in the
query sequence S and make uniform feature set F =
{X1,X2,..., Xm}

2. for each family F; do
(a) for each feature X; € F do
if X; € F; : use Equation 4 to compute P(X;|F;)
else : set P(X;|F;) =€
(b) Use Equation 5 to compute P(F;|S).
3. Find family F} having the largest value of P(F;|S).
4. Classify S into F.

Figure 2: Classification phase of RBNBC.

The second collection of 2097 proteins arranged in 26
families was obtained from the Feb-2008 Release 55.0 of
SWISSPROT [4] using the list of SWISSPROT protein IDs
obtained from Pfam [2] version 22.0. This set of families
has already been used in [3, 6, 7], so using it allows a di-
rect comparison with their methods. We should note that,
due to the constant refinement in the topology of the Pfam
database, there are significant differences in the families
common to the two collections.

All the classifiers were assessed based on the standard
Accuracy measure, which gives the percentage of correctly
classified test sequences. For comparison with the Naive
Bayes classifier, we implemented models A and B described
in Section 4.1. In all experiments we used the same set of
features for all the classifiers.

Table 1 gives the number of features before and af-
ter pruning (Section 5.2), for different minsup values,
used in the experiments with the GPCRDB dataset. For
5% minsup we used threshold Hy;, = 0.0 and for other
minsup values we used 3 H (D). The table shows that the
entropy based selection reduced the number of features by
40% for low minsup values.

Table 2 presents the results of experiments using the set
of features after pruning. This table shows the family-wise
and average accuracies of the classifiers with correspond-
ing minimum support values. The Size column gives the
number of sequences of each family before dividing it into
training and test sets. Table 3 summarizes the results of
experiments done on the classifiers with different minsup
values using the feature set before and after pruning.

7 Discussion

From the results of Table 2, it is evident that the NB
model A, which uses a nonuniform feature set, is biased
towards the largest family; but RBNBC is able to break the
biasing effect of large families and so performs very well on
the skewed dataset also.




Table 2. Classification results of NB models (A and B) and RBNBC for the collection of GPCRs from
the GPCRDB dataset divided into training set of 7587 and test set of 848 GPCRs

Family Name Size | Model A (%) | Model B (%) | RBNBC (%)
Class A 6031 83.2 57.5 98.35
Class B 309 0.0 96.7 93.55
Class C 206 0.0 100.0 100.0
Class D 65 0.0 66.7 66.67
Class E 10 0.0 100.0 100.0
Ocular albinism proteins 8 0.0 100.0 100.0
Frizzled family 130 0.0 92.3 92.31
Insect odorant receptors 236 0.0 4.2 37.5
Plant Mlo receptors 52 0.0 100.0 100.0
Nematode chemoreceptors | 755 0.0 42.7 90.67
Vomeronasal receptors 286 10.3 82.7 89.65
Taste receptors T2R 237 0.0 87.5 95.83
Class Z Archaeal opsins 110 9.0 100.0 100.0
Average Accuracy (%) 60.14 60.38 95.17
minsup (%) 50 5 5

Table 1. Number of features for GPCRDB

minsup (%) | Without Pruning | With Pruning
5 12087 7081
10 6663 5069
30 1491 1305
50 524 489

The results of Table 3 show that performance of NB
models A and B improves when feature set is pruned, while
RBNBC outperforms them for all minsup values for both
pruned as well as non pruned feature set. This indicates that
the performance of RBNBC is not dependent on the pruning
phase, so we can conclude that RBNBC can perform well
on datasets with large feature sets, whereas the other NB
classifiers can not. These results also indicate that Repeat
Count gives a better model of the sequence families than
Sequence Count.

Comparison of the results obtained from experiments on
the Pfam dataset with the published results of the C clas-
sifier of [7] and PST [3] on the same dataset indicates that
performance of RBNBC is comparable to the performances
of C and PST classifiers. Due to lack of space, we have
not included the results in this paper. The complete set of
results is available in [18].

The families of the Pfam dataset were constructed on the
basis of sequence similarity using HMM [2], while the fam-
ilies of GPCRDB were constructed manually on the basis of
the function of proteins [9], so similarity among sequences

Table 3. Classification results for different
minsup on the test set from GPCRDB

Classifier | minsup || Without Feature || With Feature
(%) Pruning Pruning
Accuracy (%) Accuracy (%)
5 0.83 17.57
NB 10 0.12 0.94
Model A 30 0.24 14.27
50 32.08 60.14
5 27.21 60.38
NB 10 16.51 29.60
Model B 30 8.84 12.15
50 9.08 9.20
5 98.0 95.17
RBNBC 10 97.88 94.46
30 92.81 94.69
50 81.49 87.03

of a family of the Pfam dataset is higher than the GPCRDB
dataset. Due to this, classifiers like PSTs which use Vari-
able Length Markov Model perform very well on the Pfam
dataset. Comparison of the results obtained on GPCRDB
and Pfam dataset shows that although GPCRDB is larger in
size and skewed than Pfam, RBNBC performs better on it
than Pfam. So RBNBC can be better than other sequence
classifiers for large and skewed datasets with less similarity



among sequences.

Classifiers like PSTs [3], SMTs [6], Bayesian classifier
of [1] and the C classifier [7] require parameters other than
mansup, such as feature length, sequence length, etc. to
be supplied by the user for the feature extraction process.
Performance of a classifier is very sensitive towards these
parameters. RBNBC does not require any parameter other
than minsup for the feature extraction process and the pa-
rameter required for pruning can be set easily.

8 Related Work

The classifiers of bio-sequences can be broadly divided
into the following categories:

Bayesian Classifiers [1, 7, 10]: The authors of [1] pro-
pose that the NB classifier can be used for protein classifica-
tion by representing protein sequences as class conditional
probability distribution of k-grams (short subsequences of
amino acids of length k). [7] uses a query-sequence-driven
gapped subsequence extraction method [8] to find features
which are used in the NB classifier. This method defers
the feature extraction phase till classification time. [10]
presents a recursive NB classifier RNBL-MN, which con-
structs a tree of Naive Bayes classifiers, where each individ-
ual NB classifier is based on a multinomial event model.

Probabilistic Suffix Tree based Classifiers [3, 6]: A
PST [3] is a variable length Markov Model, where the prob-
ability of a symbol in a sequence depends on the previous
symbols. SMT [6] generalizes PST by incorporating wild-
card support (a symbol that denotes a gap of size one and
matches any symbol on the alphabet).

HMM based Classifiers [12]: These classifiers use
HMM to build a model for each family based on multiple
alignment of sequences. They are very complex to imple-
ment and the generated models tend to be space inefficient
and require large memory.

Similarity based Classifiers [15, 17]: These classifiers
compare an unlabeled sequence with all the sequences of
the database and assess sequence similarity using sequence
alignment methods like FASTA [17] or BLAST [15] and
classify a sequence using the nearest neighbor approach.

SVM based Classifiers [14, 16]: These classifiers either
use a set of features to train SVM or use kernel based SVMs
alone or with some standard similarity measure like BLAST
or with some structural information. They require a lot of
data transformation but report the best accuracies.

9 Conclusions

In this paper, we proposed a new Bayesian classi-
fier which uses the simplest possible features of sequence
families—maximal frequent subsequences— and incorporates

the Repeat Count of features present in the query sequence.
We proposed simple but effective solutions to handle the
problems associated with NB classifiers. Experiments on
two datasets demonstrated that RBNBC’s performance is
comparable to the PSTs and the C classifier; it outperforms
the other NB classifiers which use Sequence Count and it
performs very well even on large and skewed datasets.

References

[1] C. Andorf, A. Silvescu, D. Dobbs, and V. Honavar. Learning
classifiers for assigning protein sequences to gene ontology

functional families. In Fifth Int. Conf. on KBCS, 2004.
[2] A. Bateman et al. The Pfam protein families database. Nu-

cleic Acids Research, 36(Database-Issue), 2008.

[3] G. Bejerano and G. Yona. Modeling protein families using
probabilistic suffix trees. In RECOMB, 1999.

[4] B. Boeckmann et al. The SWISS-PROT protein knowledge-
base and its supplement TrEMBL in 2003. Nucleic Acids

Research, 31(1), 2003.
[5] P. Domingos and M. J. Pazzani. Beyond independence:

Conditions for the optimality of the simple bayesian clas-

sifier. In ICML, 1996.
[6] E.Eskin, W. S. Noble, and Y. Singer. Protein family classi-

fication using sparse markov transducers. Journal of Com-

putational Biology, 10(2), 2003.
[7] P.G. Ferreira and P. J. Azevedo. Protein sequence classifica-

tion through relevant sequence mining and bayes classifiers.
In Progress in Al, 12th Portuguese Conf. on Al, EPIA, 2005.
[8] P. G. Ferreira and P. J. Azevedo. Query driven sequence
pattern mining. In SBBD, 2006.
[9] F. Horn et al. GPCRDB information system for G protein-
coupled receptors. Nucleic Acids Research, 31(1), 2003.

[10] D. Kang, J. Zhang, A. Silvescu, and V. Honavar. Multino-
mial event model based abstraction for sequence and text
classification. In SARA, 2005.

[11] S. B. Kotsiantis and P. E. Pintelas. Increasing the classifica-
tion accuracy of simple bayesian classifier. In AIMSA, 2004.

[12] A. Krogh et al. Hidden markov models in computational bi-
ology: Applications to protein modeling. Journal of Molec-
ular Biology, 235, 1994.

[13] N. Lesh, M. J. Zaki, and M. Ogihara. Mining features for
sequence classification. In ACM SIGKDD, 1999.

[14] C. Leslie, E. Eskin, and W. Noble. Mismatch string ker-
nels for SVM protein classification. In Neural Information
Processing Systems 15, 2003.

[15] D.J. Lipman et al. Basic local alignment search tool. Jour-
nal of Molecular Biology, 215(3), 1990.

[16] K. Marsolo and S. Parthasarathy. On the use of structure
and sequence-based features for protein classification and
retrieval. In ICDM, 2006.

[17] W.R. Pearson and D. J. Lipman. Improved tools for biologi-
cal sequence comparison. Proc. National Academy Sciences
USA, 85(8), 1988.

[18] P. Rani and V. Pudi. RBNBC: Repeat Based Naive Bayes
Classifier for Biological Sequences. Technical report,
IIT/TR/2008/126, IIIT Hyderabad, India, 2008.

[19] J. T. L. Wang, M. J. Zaki, H. Toivonen, and D. Shasha, edi-
tors. Data Mining in Bioinformatics. Springer, 2005.




<<
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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


