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Abstract— In this study, we investigated the effects of
mastering multiple scripts in handwritten character recognition
by means of computational simulations. In particular, we trained
a set of deep neural networks on two different datasets of
handwritten characters: the HODA dataset, which is a collection
of images of handwritten Persian digits, and the MNIST dataset,
which contains Latin handwritten digits. We simulated native
language individuals (trained on a single dataset) as well as
bilingual individuals (trained on both datasets), and compared
their performance in a recognition task performed under
different noisy conditions. Our results show the superior
performance of bilingual networks in handwritten digit
recognition in comparison to the monolingual networks, thereby
suggesting that mastering multiple languages might facilitate
knowledge transfer across similar domains.
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I. INTRODUCTION

Many empirical studies have uncovered the positive effects
of knowing multiple languages in learning and cognition. For
example, recent findings suggest that the volume of grey and
white matter in frontal and temporal lobe regions of the
cerebral cortex are greater in individuals with bilingual
experience than monolinguals [1]. It has also been shown
through a battery of experiments that learning two languages is
advantageous for mental and linguistic abilities [2], and
behavioral studies revealed that bilingualism greatly facilitates
word learning [3].

The impact of bilingualism is also evident in visual word
recognition. For example, Jared and Kroll (2001) investigated
whether knowledge from one or two languages is activated in
the process of naming words in English-French and French-
English bilinguals, and found that spelling-to-sound
correspondences from both languages can be activated
simultaneously, even if one language is not relevant for the
task. Other authors explored bilingual processing strategies to
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investigate the existence of a single, universal mechanism for
parsing sentences in different languages, or of multiple
subsystems that only partially overlap [5]. In this regard, the
phonetic similarity of languages has shown to be a key
parameter in the outcome of word learning [6]. Concretely,
there are two different assumptions about word/character
representation in brain. A number of researchers hold the
hypothesis that word recognition in multilingual subjects is
mediated by different areas of the cerebral cortex, each
associated with processing of one specific language [7].
However, according to the opposite view which has been more
prevalently accepted and more strongly supported by empirical
evidence, information retrieval is non-selective and it is
performed in an integrated or parallel form [8]-[10]. Ibrahimi
and Eviatar suggested that, while only the left hemisphere is
engaged in reading English, both left and right hemispheres are
engaged in semitic language processing [11]. This result
suggests a higher cognitive load in visual processing of semitic
languages.

Another part of literature deals with the visual complexity
of different scripts. For instance, the higher complexity of
Arabic scripts is often related to the lower efficiency observed
in letter recognition tasks [12] and orthographic processing
[13]. However, it has been recently argued that biscriptal
Arabic-English readers are more efficient in visual processing
of complex letter shapes compared to monolinguals [14],
thereby suggesting that learning multiple languages and scripts
might facilitate knowledge transfer across perceptual domains.

In the present study we focused on Persian digits, which are
very similar to Arabic numbers. The aim of our computational
investigation is to provide a principled approach to study some
implications of bilingualism within a connectionist framework.
Given the astonishing complexity of human languages, it
would be prohibitive to perform a comprehensive simulation
spanning many different processing and representation levels,
which would become even more prohibitive if we consider the
presence of interacting languages within the same system.
However, from a theoretical perspective even the study of
simple character recognition might provide important insights.
Indeed, written symbols often have a complex spatial structure,
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which seems to be efficiently processed and represented using
multiple levels of abstraction [15][16], where lower-levels
visual features such as edges and grating (e.g., [17][18]) are
successively combined in order to produce more abstract and
invariant features, such as letter shapes [19]. On the one hand,
it might be reasonable to assume that in bilingual individuals
abstract symbols belonging to different languages are
processed and represented in distinct regions of the visual
cortex, which might facilitate word recognition since the
constituting characters usually belong to a single script.
However, at the same time it seems plausible that many neural
resources are shared across different scripts/languages, which
might have led to a better efficiency of the system thanks to the
reuse of shared features. Indeed, the visual system might be
highly optimized in order to exploit the common structure
underlying most of the visual information, and the cultural
evolution of writing systems might have selected written
symbols that can be more easily represented by recycling
preexisting visual features [20].

Bilingualism has been previously modeled by focusing on
semantic and lexical aspects of language acquisition. Li and
Farkas simulated Chinese-English bilingual processing using a
computational model called DISLEX [21] which was based on
a self-organizing map (SOM) trained with a Hebbian rule [22].
Sue and colleagues addressed the semantic similarities for
creating a phrase-based translation system by developing a
recursive neural network [23]. In the present paper, we
investigated bilingual advantages in recognition of handwritten
individual digits belonging to two different alphabets, Persian
and Latin. Our computational approach is based on deep
learning, but to differ from the most commonly used feed-
forward architectures [24] we exploited stochastic, recurrent
networks as building blocks for the deep architecture, which
allow to learn hierarchical generative models in a completely
unsupervised fashion [25], [26]. After learning a hierarchy of
increasingly more complex visual features, each network can
be tested on a supervised classification task by applying a
simple, linear read-out module at the deepest level of
representation. We trained separate deep networks on two
different datasets, one composed by Persian handwritten digits
[27] and the other composed by Latin handwritten digits [28].
Moreover, “bilingual” networks were obtained by jointly
training on both datasets. After unsupervised learning, we first
plotted the receptive fields of the hidden neurons belonging to
different levels of the hierarchy, in order to analyze what type
of visual features were extracted from different alphabets. We
then asked each network to perform a recognition task, which
was made more difficult by adding an increasing level of white
Gaussian noise to the input patterns. The average classification
accuracy was then compared, in order to assess the potential
advantage of encoding the statistical distribution of both
alphabets compared to the case where the generative model
was learned on examples coming from a single dataset.

The paper is organized as follows. In Section 2, we present
the different datasets used, the details related to the model’s
architectures and learning parameters, and the procedure
adopted in our simulations. In Section 3, we present the results
and discuss them. Section 4 concludes the paper with a general
discussion and some possible future research directions.
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II. METHOD

In the first phase of the study, we created monolingual
networks which were trained on a single alphabet (in our case,
either Persian or Latin). We then simulated bilingual networks,
which were trained on digits selected from both scripts. In the
second phase of the study, we measured the accuracy of the
deep networks in the task of recognizing digits from both the
alphabets, thereby comparing monolingual and bilingual
abilities.

A. Datasets

Our experiments are carried out on HODA and MNIST
digit datasets, which are both known as standard databases of
handwritten digits and are developed for research purposes.

1) HODA datasest

The HODA dataset includes Persian handwritten digits
which have been collected and made freely available [27].
Persian characters which are shown in TABLE I. are very
similar in shape and form to Arabic numerals. HODA dataset
consists of 60000 training images and 20000 test images The
original images are in binary format and variable in size.
Hence, for our simulation purposes all images were first
rescaled to fit a 20x20 pixel box, which produced grey-valued
patterns (i.e., real-valued). The obtained images were then
padded by adding zero-value pixels in such a way to be fit in a
32x32 box with a black background.

1)  MNIST dataset
The MNIST dataset contains 60000 training images and
10000 test images of handwriting Latin digits (TABLE II). The
original images are gray-valued and centered to fit 28x28 pixel
boxes [28], and were resized to 32x32 while preserving their
aspect ratio in order to make it comparable with HODA dataset
images of digits.

B. Network architecure and learning details

We used deep belief networks [29] composed by a stack of
restricted Boltzmann machines [30]. The network architecture
is represented in Fig. 1, and includes three hidden layers with,
respectively, 500 units (first layer), 500 units (second layer),
and 2000 units (third layer). This architecture is the same used
in previous studies on digit recognition, and has shown to be
robust to small variations in the size of the hidden layers [29].
Each RBM is trained in a completely unsupervised manner
using the contrastive divergence algorithm [30]. The
momentum coefficient is set to 0.5 for the first 5 epochs and
then increased to 0.9. We exploited an efficient implementation
on graphic processing units [31], which is based on a mini-
batch learning scheme. Each mini-batch contained 100
patterns.

In principle, the RBMs constituting the building blocks of
our deep network could be replaced by deterministic
autoencoders, although it should be noted that these neural
network architectures often give rise to different types of
internal encoding [32].
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TABLE L CHARACTERISTICS OF THE HODA DATASET
Label Spell Character | #Train #Test Total
Count
1 Sefr . 6000 2000 8000
2 Yek \ 6000 2000 8000
3 Do Y 6000 2000 8000
4 Se Al 6000 2000 8000
5 Chahar | ¥ 6000 2000 8000
6 Panj ) 6000 2000 8000
7 Shesh 7 6000 2000 8000
8 Haft A 6000 2000 8000
9 Hasht A 6000 2000 8000
10 no 4 6000 2000 8000
Total count 60000 20000 80000

TABLE II. CHARACTERISTICS OF THE MNIST DATASET
Label Character #Train #Test Total
Count

1 0 6000 1000 7000

2 1 6000 1000 7000

3 2 6000 1000 7000

4 3 6000 1000 7000

5 4 6000 1000 7000

6 5 6000 1000 7000

7 6 6000 1000 7000

8 7 6000 1000 7000

9 8 6000 1000 7000

10 9 6000 1000 7000

Total count 60000 10000 70000

Higher-level (abstract)
representation

Increasingly complex,
non-linear distributed
representations

A
1
1
1
1
1
1
1
1
1

Input [sensory)
data

Fig. 1. Deep network architecture used in our simulations.

In order to evaluate the performance of the networks after
unsupervised generative learning, we applied a linear
classification module to the deepest (i.e., third) hidden layer.
The supervised classification was implemented using a simple
delta rule algorithm, with a learning rate of 0.0001. The
accuracy of classification was obtained by computing the
average rate of correct responses over all the test patterns.
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C. Simulation procedure

We first evaluated the performance of each network trained
separately on a single alphabet in presence of thirteen levels of
visual noise. The noise levels are obtained by adding zero mean
Gaussian noise with different levels of standard deviations
from 0.01 to 0.4. Examples of noisy digits in each alphabet are
illustrated in Fig. 2 and Fig. 3.

III. SIMULATIONS AND RESULTS

To assess the significances of the results, we fitted a logistic
function to each of the ten curves obtained from ten trained
networks. Fig. 4 illustrates the average accuracy of
classification of digits of each dataset in the presence of noise.
As can be noted from the graphs, the increase of noise level
attenuated the classification performance, but it has similar
effects on both networks which are separately trained on the
two alphabets.

o Qv

ODER OBE

Std =0.05

Std =0.01

Std=0.1

Std=0.2 Std=10.3 Std=0.4

Fig. 2. Noisy digits sampled from HODA dataset (Std indicates the standard
deviation of the Gaussian noise added).
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Std=10.2 Std=0.3 Std=0.4

Fig. 3. Noisy digits sampled from MNIST dataset (Std indicates the standard
deviation of the Gaussian noise added to the stimuli).
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Fig. 4. Accuracy of monolingual networks in presence of
different levels of noise.

Next, we simulated bilingual individuals and compared
their performance with monolingual networks. Bilingual
knowledge was constructed by simultaneously using the
training sets of both scripts. This trained network was then
employed to extract features for the test data from each
alphabet separately. Examples of receptive fields of the third
layer emerged after the training phase of each network are
visualized in Fig. 5. It can be observed that, while the receptive
fields of the output layer closely resemble the digit inputs in the
monolingual cases, the receptive fields corresponding to the
bilingual individuals contain more complicated patterns that
seem to be constructed as a result of training on a combination
of the digit sets from both alphabets. The learned features
found in the receptive fields advocates the non-selective
alphabets activation and puts forward the lexical bilingual
pattern integration.

While no noticeable difference was found in comparing the
performance of bilingual network on recognition of digits from
each language dataset (Fig. 6), we observed a superior
performance of the bilingual network over both the Persian
monolingual (Fig. 7) and the Latin monolingual (Fig. 8)
networks, across the whole range of noise levels. This was
statistically confirmed by two sample t-tests on the slopes of
the curves fitted to the data points. The corresponding t-test
results are shown below each figure. A p-value smaller than
0.05 indicates that there is a significant difference between the
two curves.
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Fig. 7. Comparing Persian monolingual and bilingual networks in
handwritten digit recognition.
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Fig. 5. Visualization of a sample of receptive fields corresponding to the
neurons in the third hidden layer.
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handwritten digit recognition.

IV. GENERAL DISCUSSION AND FUTURE CHALLENGES

In this paper, we simulated visual symbol recognition in
monolingual and bilingual individuals using deep neural
networks. In all of our experiments, we used a three-layer deep
belief network composed by a stack of restricted Boltzmann



7th International Conference on Computer and Knowledge Engineering (ICCKE 2017), October 26-27 2017, Ferdowsi
University of Mashhad

machines. Bilingual networks were created by training the
network on samples drawn from both alphabets. Performance
of each network was examined by applying a linear readout on
the deepest layer, which was implemented using the delta rule
and whose aim was to classify the corresponding handwritten
digits. We found that bilingual networks, which were equally
exposed to different writing scripts, had a higher performance
in digit recognition compared to the monolingual networks.
Our results are in agreement with studies that support the
positive impact and benefits of learning more than one
language. In particular, we showed that learning the statistical
features of two different alphabets increases the ability of
recognition of handwritten digits even under noisy conditions.

One exciting avenue for future research would be to more
systematically compare simulation results with empirical data
collected on human observers. For example, the confusion
errors of the model can be correlated with empirical confusion
matrices, which are available both for Latin [33] and Arabic
alphabets [14]. Moreover, it would be informative to more
carefully investigate how learning over multiple datasets could
facilitate knowledge transfer across similar perceptual domains
[34], [35], for example by producing more abstract, high-level
features that can be readily applied in different contexts.

V. REFERENCES

[1] R. K. Olsen et al., “The effect of lifelong bilingualism on regional
grey and white matter volume,” Brain Res., vol. 1612, pp. 128-139,
2015.

[2] S. Ben-Zeev, “The influence of bilingualism on cognitive strategy

and cognitive development,” Child Dev., pp. 1009-1018, 1977.

[3] M. Kaushanskaya and V. Marian, “The bilingual advantage in novel
word learning,” Psychon. Bull. Rev., vol. 16, n. 4, pp. 705-10, 2009.

[4] D. Jared and J. F. Kroll, “Do bilinguals activate phonological
representations in one or both of their languages when naming
words?,” J. Mem. Lang., vol. 44, no. 1, pp. 2-31, 2001.

[5] P. E. Dussias, “Sentence Parsing in Fluent Spanish-English
Bilinguals.,” 2001.

[6] M. Havy, C. Bouchon, and T. Nazzi, “Phonetic processing when
learning words The case of bilingual infants,” Int. J. Behav. Dev., p.
165025415570646, 2015.

[7] L. D. Gerard and D. L. Scarborough, “Language-specific lexical
access of homographs by bilinguals.,” J. Exp. Psychol. Learn. Mem.
Cogn., vol. 15, no. 2, p. 305, 1989.

[8] C. Beauvillain and J. Grainger, “Accessing interlexical homographs:
Some limitations of a language-selective access,” J. Mem. Lang.,
vol. 26, no. 6, pp. 658-672, 1987.

[9] A. M. B. De Groot, P. Delmaar, and S. J. Lupker, “The processing
of interlexical homographs in translation recognition and lexical
decision: Support for non-selective access to bilingual memory,” Q.
J. Exp. Psychol. A., vol. 53, no. 2, pp. 397-428, 2000.

[10] R. Bijeljac-Babic, A. Biardeau, and J. Grainger, “Masked
orthographic priming in bilingual word recognition,” Mem. Cognit.,
vol. 25, no. 4, pp. 447-457, 1997.

978-1-5386-0804-3/17/$31.00 ©2017 European Union

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

R. Ibrahim and Z. Eviatar, “Language status and hemispheric
involvement in reading: Evidence from trilingual Arabic speakers
tested in Arabic, Hebrew, and English.,” Neuropsychology, vol. 23,
no. 2, p. 240, 2009.

D. G. Pelli, C. W. Burns, B. Farell, and D. C. Moore, “Feature
detection and letter identification.,” Vision Res., vol. 46, no. 28, pp.
464674, Dec. 2006.

S. Tahan, T. Cline, and S. Messaoud-Galusi, “The relationship
between language dominance and pre-reading skills in young
bilingual children in Egypt,” Read. Writ., vol. 24, no. 9, pp. 1061—
1087, 2011.

R. W. Wiley, C. Wilson, and B. Rapp, “The Effects of Alphabet and
Expertise on Letter Perception.,” J. Exp. Psychol. Hum. Percept.
Perform., vol. 42, no. 8, pp. 1186203, 2016.

J. Grainger, A. Rey, and S. Dufau, “Letter perception: from pixels to
pandemonium.,” Trends Cogn. Sci., vol. 12, n. 10, pp. 381-7, 2008.

Z. Sadeghi, “Deep Learning and Developmental Learning:
Emergence of Fine-to-Coarse Conceptual Categories at Layers of
Deep Belief Network,” Perception, vol. 45, no. 9, pp. 1036-1045,
2016.

D. H. Hubel and T. N. Wiesel, “Receptive fields, binocular
interaction and functional architecture in the cat’s visual cortex,” J.
Physiol., vol. 160, no. 1, pp. 106-154, 1962.

Z. Sadeghi, B. Nadjar Araabi, and M. Nili Ahmadabadi, “A
Computational Approach towards Visual Object Recognition at
Taxonomic Levels of Concepts,” Comput. Intell. Neurosci., 2015.

S. Dehaene, L. Cohen, M. Sigman, and F. Vinckier, “The neural
code for written words: a proposal.,” Trends Cogn. Sci., vol. 9, no.
7, pp. 33541, Jul. 2005.

S. Dehaene and L. Cohen, “Cultural recycling of cortical maps,”
Neuron, vol. 56, no. 2, pp. 384-398, Oct. 2007.

R. Miikkulainen and S. Kiran, “Modeling the bilingual lexicon of an
individual subject,” Adv. Self-Organizing Maps, pp. 191-199, 2009.
P. Li and I. Farkas, “3 A self-organizing connectionist model of
bilingual processing,” Adv. Psychol., vol. 134, pp. 59-85, 2002.

J. Su, B. Zhang, D. Xiong, R. Li, and J. Yin, “Convolution-
Enhanced Bilingual Recursive Neural Network for Bilingual
Semantic Modeling.,” in COLING, 2016, pp. 3071-3081.

Y. LeCun, Y. Bengio, and G. E. Hinton, “Deep learning,” Nature,
vol. 521, no. 7553, pp. 436-444, May 2015.

M. Zorzi, A. Testolin, and L. Stoianov, “Modeling language and
cognition with deep unsupervised learning: a tutorial overview,”
Front. Psychol., vol. 4, no. August, p. 515, 2013.

A. Testolin and M. Zorzi, “Probabilistic Models and Generative
Neural Networks: Towards an Unified Framework for Modeling
Normal and Impaired Neurocognitive Functions,” Front. Comput.
Neurosci., vol. 10, no. 73, Jul. 2016.

H. Khosravi and E. Kabir, “Introducing a very large dataset of
handwritten Farsi digits and a study on their varieties,” Pattern
Recognit. Lett., vol. 28, no. 10, pp. 1133-1141, Jul. 2007.

Y. LeCun and C. Cortes, “MNIST Optical Character Database at
AT&T Research,” http://vann.lecun.com/exdb/mnist, 1998.

G. E. Hinton and R. Salakhutdinov, “Reducing the dimensionality



7th International Conference on Computer and Knowledge Engineering (ICCKE 2017), October 26-27 2017, Ferdowsi
University of Mashhad

of data with neural networks.,” Science (80-. )., vol. 313, no. 5786,
pp. 504-7, Jul. 2006.

[30] G. E. Hinton, “Training products of experts by minimizing
contrastive divergence,” Neural Comput., vol. 14, no. 8, pp. 1771—
1800, 2002.

[31] A. Testolin, 1. Stoianov, M. De Filippo De Grazia, and M. Zorzi,

“Deep unsupervised learning on a desktop PC : A primer for

cognitive scientists,” Front. Psychol., vol. 4, no. May, p. 251, 2013.

[32] A. Testolin, M. De Filippo De Grazia, and M. Zorzi, “The Role of
Architectural and Learning Constraints in Neural Network Models:

A Case Study on Visual Space Coding,” Front. Comput. Neurosci.,

978-1-5386-0804-3/17/$31.00 ©2017 European Union

vol. 11, no. March, pp. 1-17, 2017.

L. C. Simpson, P. Mousikou, J. M. Montoya, and S. Defior, “A letter
visual-similarity matrix for Latin-based alphabets,” Behav. Res.
Methods, pp. 431-439, 2012.

Z. Sadeghi and A. Testolin, “Learning representation hierarchies by
sharing visual features: A computational investigation of Persian
character recognition with unsupervised deep learning,” Cogn.
Process., vol. 14, pp. 1-12,2017.

A. Testolin, L. Stoianov, and M. Zorzi, “Letter perception emerges

from unsupervised deep learning and recycling of natural image
features.,” Nat. Hum. Behav., 2017.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


