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Abstract 
From the three Eustachian tube (ET) functions: middle ear protection, secretion clearance and middle ear ventilation, the ventilatory 
function is unanimously considered the most important one, because proper hearing is established only when tympanic membrane 
compliance is normal. This requires equilibrium between the middle ear and ambient gas pressure, which makes the normal 
functioning of active ET opening of critical importance. There are several methods and tests that can assess such a complex and 
variable mechanism. Sonotubometry is one such method; despite the fact that it has been continuously improved in the last 20 
years, it is not yet systematically used to evaluate the ET ventilatory function, because its measurement pattern, context mapping 
(patient, clinic data, medication, treatment), validation, reproducibility and value for clinic practice, have not yet been fully 
consolidated and integrated in a knowledge-based, service-oriented system, that can provide decision support or even diagnostic. 
The paper reviews the role of tubal sonometry as a non-invasive, physiologic and easy to use method in assessing the ventilatory 
function and investigates the validity and reproducibility of a measuring pattern and test in a group of children. The paper describes 
the test pattern used, and the computer-based platform based on: (1) Digital Signal Processing (DSP) for sound acquisition and low-
level processing; (2) Artificial Intelligence techniques to extract significant sound features from sonotubograms and learn a manifold 
context database. Results are reported from test series carried out in healthy children; a similar study between tests is included in 
the final Discussions section.    
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Introduction 

The Eustachian tube has three major physiologic 
functions: 

• Middle ear protection from 
unwanted nasopharyngeal secretions and sound 
pressure. 

• Clearance of middle ear 
secretions into the nasopharynx. 

• Middle ear ventilation, 
providing pressure regulation, i.e. equilibrium of 
gas pressure in the middle ear relative to the 
atmospheric pressure. 
The ventilatory function is assured by the regular 

and periodic opening of the ET. From these three 
physiologic functions, the most important is ventilation as 
it provides proper hearing at equilibrium of middle ear and 
ambient pressure; this happens at normal eardrum and 
middle ear compliance.  

Actually, the Eustachian tube is considered a 
component of a complete physiologic system consisting of 

the soft palate, nasal cavity, nasopharynx, middle ear and 
mastoid cavity (Fig. 1). 

 

 
 
 

Fig. 1 Eustachian tube anatomy (Gray’s Anatomy 20th 
edition, 1918) 
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While normally the ET is passively closed, its 
intermittent active opening occurs when the tensor veli 
palatine muscle contracts during swallowing or yawning, 
causing ambient pressure in the middle ear nearby [1]. 
There is a certain spring-type action of the ET active 
muscular opening followed by the passive closing, which 
assures the clearance function of the tube [2]. 
 ET function has been investigated in Malmö, 
Sweden; Bylander and colleagues proved that children 
have less efficient ET function than adults [3], although it 
does improve with aging. 
 For the pathogenesis of the middle ear diseases, 
dysfunctions of the ET have a most critical role. Other 
factors such as genetic, immunologic, infections, allergic 
and environmental factors are also involved; this explains 
why, due to structurally and functionally immature ET and 
not yet completely developed immune system there is a 
high incidence of otitis media in children [4]. 
 The pathophysiology of the ET system has been 
studied over the past 40 years [5], and can be synthetized 
by tubes which: (a) will not open; (b) are too closed, too 
open, too floppy, too short or too stiff; (c) the system is 
either too closed or too open at either end of the ET; (d) 
there is abnormal pressure at either end of the system. 
The pressure regulation function of the middle ear 
mastoid can be hindered by an anatomic obstruction of 
the ET system, by a malfunction of the ET opening 
mechanism or by tube constricting during manoeuvres 
such as swallowing or yawning [6]. In children, opening 
failure it is quite common [7,8].  
 
Evolution of sonotubometry and other ventilatory 
function tests  

The opening of the Eustachian tube allows the 
ventilation of the middle ear cavity and the balancing of 
small pressure variations in the middle ear. In addition, 
there is continuous gas absorption through the blood 
vessels of the middle ear mucosa. 
 The measurements of the ET system’s 
ventilatory function have been subject of many clinical 
studies due to the high importance for clinical practice. 
Several types of tests have been, and are still used in 
research to assess the ventilatory function of the ET. An 
overview of the tests of pressure regulation function is 
given below. 
 
Classical tests 

In addition to the otoscopic investigation (also 
using a pneumatic attachment) allowing the visual 
inspection of the tympanic membrane, other tests of the 
ET pressure regulation function have been used; some of 
these tests are still used today: 
1. Valsalva test: evaluates the effect of high positive 

nasopharyngeal pressures at ET’s terminal end; 
results are normal if the eardrum can be inflated by a 
forced expiration with closed nose. 

2. Politzer test: consists in compressing one nostril into 
which a rubber tube attached to an airbag has been 
introduced while compressing the other nostril with 
finger pressure; the patient is asked to swallow. The 

result is normal when the overpressure created in the 
nasopharynx and transmitted via the middle ear 
creates positive middle ear pressure. 

3. Toynbee test: the manoeuvre consists in swallowing 
when the nostrils are manually compressed, and thus 
a positive pressure phase is created in the 
nasopharynx, followed by a negative one. The test 
result is normal when there is a change in the middle 
ear pressure; e.g. a negative middle ear pressure or 
a temporary negative pressure alternating with 
normal middle ear gas pressure indicates a proper 
tubal function, meaning that ET opens actively [9]. 

 
Tests used when the eardrum is intact 

The ET ventilatory function is evaluated by 
manometry, tympanometry or sonotubometry: 
1. Tympanometry: consists in measuring the acoustic 

driving point immittance as function of the static 
pressure in the canal. By using low-frequency 
signals, the static pressure producing the maximal 
acoustic immittance is approximately equal to the gas 
pressure in the middle ear. 

2. Bluestone’s nine-step test: this is an inflation-
deflation test developed by Bluestone [10], which 
uses a tympanometer to evaluate the ET capacity to 
regulate pressure variations in the middle ear.  

3. Sonotubometry: this type of test conveys sound from 
the nose to the Eustachian tube and captures it from 
the external ear (Fig. 2). A constant sound source 
(e.g. sine, 7 KHz, 100 dB) is applied to the nostril, 
while a microphone placed in the external auditory 
canal records the transmitted and alternated sound 
pressure through the Eustachian tube and middle 
ear. The patient performs a specific manoeuvre 
(swallowing, yawning, Valsalva) and in the normal 
case of ET opening, a significant increase in sound 
level will be registered in the external ear canal. 
Thus, the ventilatory function of the tube can be non-
invasively evaluated, and the measurements occur 
under physiological circumstances, without the need 
to use external pressures or to perforate the tympanic 
membrane [11]. 

 
 
 
 
 
Tests used when the eardrum is not intact 

The ET ventilatory function can be evaluated in 
such cases by using manometric measurements or 
sonotubometry: 

Fig. 2 The sonotubometry method 
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1. Modified Inflation-Deflation test: the test is performed 
with the pump-manometer part of an electroacoustic 
immittance audiometer or a controlled syringe pump 
and manometer. During the test, sufficient positive 
pressure is applied to the middle ear to force the ET 
open (inflation). After the passive opening and 
closing, the pressure remaining in the middle ear 
(also defined as “residual positive pressure”) is 
registered and analysed [12,13].  

2. Sonotubometry: This test is carried out exactly as in 
the case of intact eardrum; for a series of 
manoeuvres (swallowing, yawning, etc.) the number 
of tube openings is monitored, and sound features 
are extracted from sonotubograms both at test level 
(for the series of swallowing acts) and individual ET 
opening; these features are mapped to the manifold 
context (patient data) and integrated in a data base 
allowing patient differentiation and pathophysiological 
analysis.    

 
Material platform and method for sonotubometry 
tests 
Signal processing for ET function evaluation 

Digital Signal Processing (DSP) techniques 
combined with data analytics in the stages of sound 
acquisition and low-level processing (noise rejection, 
variable filtering, monitoring alternation and feature 
extraction from the digital representation of the acoustic 
response signal to the stimulus during the opening time 
period of the ET) thus create the premises to confirm the 
validity and reproducibility of the best sequence and use 
these computed data for multi-criteria sonotubometry 
databases. 

A computer-based material platform for 
sonotubometry test has been developed to evaluate the 
ET function in children. This platform is designed and 
configured to allow sonotubometry tests both in healthy 
children and with middle ear pathology (serous otitis 
media, ET dysfunctions including cleft palate children), 
and operates in reconfigurable modes with the help of a 
menu-driven user interface. The data acquisition and 
analytics for low-level acoustic signal processing uses 
hardware and software DSP system integrated in a 
computer-based architecture (Fig. 3). 
 

 
 
 
 
 
 

DSP performs sound acquisition and low-level 
acoustic signal processing. The software system has 
been designed to meet the following characteristics: (i) 
use pure-tone signals in the KHz range and adjustable 
acoustic intensity sufficiently high to support the 
attenuation caused by bad positioning, accidental 
dislocation of probes in the nose or ear, loss of probe 
airtightness or compression of nostrils; (ii) avoid the 
disturbing noise determined by pharyngeal activity (these 
signal components have frequencies lower than 5 KHz); 
(iii) eliminate noise pollution as much as possible caused 
by the ambient (especially high frequency components); 
(iv) disambiguate the information signal-response to the 
acoustic stimulus – from low amplitude noise generated 
by the mechanical activity of muscles, bones, epiglottis 
located close to the Eustachian tube (v) automatically 
detect the start of tube openings (from the amplitude and 
dynamics evaluation of the measured signal) and tag the 
corresponding moment of time on the filtered sound 
record; (vi) register significant changes in the sound 
intensity of the response to stimulus over the ET opening 
periods and create the “digital signature“ of the individual 
“tube opening shape diagram” (envelope of the 
sonotubogram); (vii) create a feature-based description of 
the “ET opening shape diagram”, extract and compute the 
numeric values of these sound features, and store them in 
a database for further high-level signal processing and 
interpretation; (viii) connect the DPS functions to an 
interactive user interface allowing the easy management 
of the measured sound records in term of: duration, 
disambiguation, parameter set-up, feature definition, 
context specification and proband data. 

The pure sinusoidal stimulus signals were 
applied from an external signal generator to an ER-3A 50 
Ohm Insert Earphone loudspeaker acting as sound 
source of 100 dB acoustic signal amplitude for the middle 
ear and Eustachian tube.  This device provides external 
noise reduction of +30 dB. 

The sonotubometry platform captures the sound 
transmitted through the ET from the external ear canal by 
using a low-noise ER-10 B+ microphone system, which 
includes:  

• A microphone with foam tips to accommodate 
children ear canal size. 

• A preamplifier (PA) powered by two 9V alkaline 
batteries with sensitivity of 50 mV/Pascal; the PA 
is switchable for 0, 20 or 40 dB additional low-
noise gain computation. 

• Standard front tubes of 0.95 mm OD x 0.58 mm 
ID x 76 mm length. 
The sound captured by the microphone from the 

external auditory canal and amplified by the PA is input to 
a high-performance PC sound card installed on the PCI 
bus of a Lenovo ThinkPad T54OP laptop with Intel ® i7-
700 MQ 2.4 GHz processor, 8 GB RAM and 500 GB SSD.  

Fig. 3 Computer-based platform for sound feature 
extraction and learning, manifold database tagging, ET 
function evaluation and utilization of a Knowledge Based 
system for decision support and diagnostic 
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A LabView application for sound acquisition was 
created and installed in the low-level signal processing 
section of the software system developed for 
sonotubometry. This application is bi-directionally 
connected with the sonotubometry user interface to load 
configuring data for sound acquisition mode and 
parameters, and to store measured sound records and 
extracted features in the system’s storage and database.  

The acoustic signal from the microphone is 
filtered by a software application to remove lower 
frequency components (generated by mechanical 
activities of noise generating sources located close to the 
ET: tongue, muscle and bones movements, epiglottis 
covering the windpipe) and higher frequency components 
(generated by the working environment), thus letting only 
the 7 KHz component of interest unaltered - response to 
input sound stimulus. The signal-filtering algorithm used in 
the reported tests can be schematized as it follows: 

(݆)ݕ  ௙௙௧(௬)ሱۛ ۛۛ ሮ ܻ(݇) ௙௜௟௧௘௥௜௡௚	ሾ௔,௕ሿு௭ሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮ ௙ܻ(݇) ௜௙௙௧(௒)ሱۛ ۛۛ ሮ  (݆)௙ݕ
 

where j is a time moment, k is a normed frequency and 
and ݕ௙(݆) is the filtered version of ݕ(݆). This 
representation corresponds to the computation sequence: 
1. Convert the measured signal-response to the sound 

stimulus from time representation vector to frequency 
representation, by applying the MATLAB Fourier 
transform function fft(y) (discrete Fourier transform of 
a vector of length N). 

2. Remove the components having frequencies outside 
the band pass domain. 

3. Compute the inverse transformation, from frequency 
domain to time domain, by using the MATLAB 
inverse function ifft(y, N) which calculates the inverse 
fast Fourier transformation of a vector of N length. 

After filtering, sonotubograms (or “ET opening 
shape diagrams”) will be isolated from the 7 KHz non-zero 
component of the signal captured in the external auditory 
canal; each of these diagrams start at one ET opening, 
which is identified by a significant increase in the filtered 
sound intensity (greater than a predefined value 
threshold, e.g. 5-10 dB). 
 
The method. Eustachian tube opening manoeuvres 

For a sonotubometry test, an acoustic stimulus 
of frequency in the range from 6 KHz to 8 KHz and 
acoustic intensity between 100 dB and 120 dB is applied 
from a multifunctional signal generator via an ER-3A 
Insert Earphone loudspeaker to the nasopharyngeal ET 
ostium. A sinusoidal signal of 7 KHz frequency, 10 V 
amplitude peak to peak and 100 dB acoustic intensity 
have been used as input for the tests reported in this 
paper.  
 This input sound is conveyed through the ET to 
the middle ear and reaches the auditory canal. During 

induced tube openings (e.g. by swallowing), an increase 
in sound intensity level will be detected in the external ear 
canal. The signal from the ER-3A Insert Earphone is 
conveyed to the ET with the help of standard length 
plastic sound tube fixed to the child’s nostril by an air 
tightening foam eartip. These eartips are of medium and 
small size to fit to the children nostrils and have the same 
standard dimensions to ensure the proper calibration for 
the accuracy of test results and measured values. Thus, 
the length from the end of the eartip to the connection at 
the end of the earphone tube and the diameter have the 
values of 22 mm and 1.93 mm. Inter pharyngeal 
attenuation was reduced by the deep insertion of the foam 
tip in the nostril; after insertion, the foam expands and 
acoustically seals the nose canal from the environment. 
 Ambient noise reduction with the ER-3A 
earphone was typically of 30 dB in the frequency domain 
of 6-8 KHz used for tests. Audiometric air conduction 
testing down to 0 dB Hearing Level (HL) could be 
performed in the presence of background noise level 
lower than 45 dB. 
 The microphone system ER-10 B+ used in tests 
was inserted in the external auditory canal by means of 
medium- or small-sized foam tips for the same isolation 
purpose; it was connected through standard front tubes of 
76 mm length and outer / inner diameter of 0.95 mm / 
0.58 mm to a preamplifier (PA) switched for 20 dB 
additional low-noise gain. The acoustic signal from the 
microphone, amplified by the PA is the input to a PC 
sound card on the PCI bus, at a rate of 9600 
samples/second; the sound card was configured for 1 
channel, 16 bits resolution of quantisation, acquisition 
time / test of 10 seconds, and signal sample rate of 40 
KHz.  

Two types of noises that should be subtracted 
from the filtered 7 KHz information signal acquired from 
the auditory canal during tests (these sound levels are 
measured during the configuring stage of the 
sonotubometry material platform) have been defined: 

• Passive sound (baseline): the sound level in the 
external ear canal measured when none of the 
ET opening manoeuvres were performed but the 
sound stimulus was continuously applied. 

• Background sound: the level of noise generated 
by the environment with no sound stimulus. 
In the tests performed in children and reported in 

this paper, ET tube openings were provoked by 
simple: (1) dry- and (2) liquid swallowing; the other 
forced manoeuvres will be used in future tests: (3) 
yawning; (4) Valsalva manoeuvre - closing the 
mouth, pinching the nose shut while pressing out in 
moderately forceful attempted exhalation against a 
closed airway; (5) Toynbee manoeuvre – swallowing 
with compressed nostrils. 
 The acoustic signals measured in the external 

ear were filtered and first processed in LabView 
environment by using Matlab low level DSP routines [14]; 
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this data was stored in the PC in the form of digital 
records (sonotubograms) from which “ET opening shape 
diagrams” were created and stored as digital signatures. 
For the analysis scope, a number of sound features was 
defined and extracted from the ET opening shape 
diagrams to characterise the Eustachian tube openness in 
relation with the ventilatory function. At the sound 
acquisition and low level signal processing stage, a 5 dB 
variation in acoustic signal could be detected in an overall 
noise level of 70 dB intensity. Active and effective tube 
openings could thus be detected (an active tube opening 
must feature a maximum sound intensity of at least 20 dB, 
while at an effective tube opening the maximum sound 
intensity exceeds 30 dB over the passive sound level.  
 
Sonotubometry evaluation tests and results 

A number of 52 children, out of whom 25 girls 
and 27 boys aged 5–10 years (mean age: 6.4 years) 
considered otologically healthy were investigated in two 
sonotubometry tests, in subsequent days. The inclusion 
criterion was a negative history of ear pathology, 
including: acute otitis media, serous otitis media, ear 
complains, tympanic membrane trauma and hearing loss. 

Prior to the sonotubometric testing, each child 
was evaluated in the ENT department of “M.S. Curie” 
Hospital for Children in Bucharest, according to the 
following investigation protocol: complete ENT 
examination focusing on the audiologic assessment: 
otoscopy (including pneumatic otoscopy), tympanometry 
(children with any other type of tympanometric curve than 
A were excluded), acumetry and pure tone audiometry. 
Only children without andenotonsillar, septal or cleft 
palate surgery, all having audiological tests in normal 
range, were included in these two tests. An informed 
consent was obtained from the children’s parents and 
clearance from the hospital’s ethical board. 

The testing sessions took place in the audiology 
laboratory of “M.S. Curie” Hospital and consisted in 5 
series of measurements (2 series per day) for each child: 
(1) first, the baseline (passive) sound intensity level was 
measured in the tested ear (the sound intensity registered 
in the ear canal with the signal generator turned on and 
delivered into the ipsilateral nostril, but without 
swallowing); (2) first each child performed a sequence of 
6 consecutive dry swallowing acts, separated by a 
variable interval of a few seconds between each of them 
(this time interval varied inter- and intra- individually), 
followed by a few minutes pause and then a sequence of 
6 water swallowing acts with the same methodology 
(sound intensity peaks were evaluated relative to the 
baseline intensity level); (2) theses 2 sequences of 6 dry 
and liquid swallowing acts were repeated in a subsequent 
day according to the same pattern, in order to investigate 
the reproducibility. 

Fig. 4 shows the records for the measured 
acoustic signal at test level (a series of 6 dry swallowing 
acts) – the original acoustic signal measured in the 
external ear canal and its filtered version, and 
sonotubograms at test level (6 ET openings out of 6 
swallowing acts) and for a single ET opening.  

 

 
 
 
 
 
 

In order to minimize the sound transmission and 
capture variations (caused by possible dislocation of the 
nasal and ear foam tips), both the baseline sound 
intensity level AND the intensity level in the ear canal 
during the actual swallowing sequence were recorded 
without changing the position of the nasal and ear foam 
tips, and always after a thorough cleansing of nasal 
secretions and ear canal cerumen. We considered this 
measuring pattern to be important with respect to possible 
sound attenuations in the nasopharyngeal system 
determined by nasal turbinates, nasal secretions and/or 
nasal septal spurs. We randomised the chosen ear for 
testing in each child; however, the tests performed in the 
subsequent day were always performed in the same ear 
for a specific child. 

The goal of these tests was to record and 
analyse the ET openings for each child in the various 
settings, the possible result being between 0 and 6 ET 
openings. An ET opening was deemed to be detected 
when the signal recorded in the tested ear canal showed 
an intensity increase of more than 10 DB SPL with 
respect to the baseline level, while an active ET opening 
was identified by a maximum sound intensity of at least 
20 dB over the baseline intensity level.  

For the first test session we recorded at least 1 
tubal opening in 44 out of 52 children for dry swallowing 
(84.61%) and in 45 children for liquid swallowing (86.53%) 
with a mean tube openings number of 2.77 for dry 
swallowing and 2.64 for liquid swallowing. In 8 children we 
could not identify a tubal opening in the dry swallowing 
sequence; the same thing was noticed in 7 children when 
they performed liquid swallowing. 

Fig. 4 Measured acoustic signal and sonotubograms at 
test (global) and single ET opening (local) levels 
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sonotubometry platform will be further developed to 
provide two high-level functionalities: 

• Knowledge Base (KB) Feature Learning: extracts 
features from individual and series of ET signal 
records (sonotubograms) and associates them to 
an operational context: patient data, clinic 
history, evolution of the health state, effects of 

medication and particularities of opening 
manoeuvres.  

• Decision Support: once the KB created, it can be 
used for two important medical activities: (1) 
evaluation of the patient’s dynamic Eustachian 
tube function under physiological conditions, and 
(2) Real time otological diagnostic. 

 
 
References 
 
 

 
 
 
 

1. Honjo I, Okazaki N, Kumazawa T. 
Experimental study of the Eustachian tube 
function with regard to its related muscles. 
Acta Otolaryngol. 1979; 87: 84-89. 

2. Bluestone CD. Eustachian Tube, 
Structure, Function, Role in Otitis Media, 
2005, BC Decker Inc., Hamilton, London. 

3. Bylander  A, Ivarsson A, Tjernström O. 
Eustachian tube function in normal 
children and adults. Acta Otolaryngol. 
1981; 92: 481-496. 

4. Kitajin M, Sando I, Hasjhida Y, Doyle W. 
Histopathology of otitis media in infants 
with cleft and high arched palates. in: Lim 
DJ, Bluestone CD, Klein JO, Nelson JD, 
Eds., Recent advances in otitis media with 
effusion, Proceedings of the 3rd Int. 
Symposium, 1984, Hamilton (ON): BC 
Decker, 195-198. 

5. Bluestone CD, Berry QC. Concepts on 
the pathogenesis of the middle ear 

effusions. Ann. Otol. Rhinol. Laryngol. 
1976; 85: 182-186. 

6. Buchman CA, Doyle W, Skoner D. 
Otologic manifestations of experimental 
rhinovirus infection. Laryngoscope. 1994; 
104, 1295-1299. 

7. Swarts JD, Bluestone CD. Eustachian 
tube in older children and adults with 
persistent otitis media. Int. J. Pediatr. 
Otorhinolaryngol. 2003; 67: 853-859. 

8. Van Heerbee, N, Ingels KJ, Smile AF, 
Zielhuis GA. Eustachian tube function in 
children after insertion of ventilation 
tubers. Ann. Otol. Rhinol. Laryngol. 2001; 
110: 1141-1146. 

9. Elner A, Ingelstedt S, Ivarrson A. The 
normal function of the Eustachian tube: a 
study of 102 cases. Acta Otolaryngol. 
1971; 72: 320-328. 

10. Bluestone CD. Assessment of 
Eustachian tube function. in: Jerger J. Ed., 
Handbook of clinical impedance 

audiometry, New York American 
Electromedics, 1975, 127-148. 

11. Di Martino E, Thaden R, Krombach GA, 
Westhofen M. Eustachian tube function 
tests current knowledge. 2004; HNO, 52, 
1029-1040. 

12. Van der Avoort SJC, Van Heerbeek N, 
Zielhuis GA, Cremers WRJ. 
Sonotubometry - Eustachian tube 
ventilatory function test; a review. Otol. 
and Neurology. 2005; 26(3), 583-543. 

13. Antweiler C, Telle A, Di Martino E, Vary 
P. A New Otological Diagnostic System 
Providing a Virtual Tube Model, Proc. of 
the ISCAS IEEE Conference, 2006, 21-
24. 

14. Borangiu A, Popescu D. Digital Signal 
Processing for Knowledge-Based 
Sonotubometry of Eustachian tube 
function, Computer Eng. and Applied 
Informatics, 2014, in publication process. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /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
    /Castellar
    /CavaleroBT-Roman
    /Centaur
    /Century
    /Century725BT-RomanCondensed
    /Century751BT-BoldB
    /Century751BT-BoldItalicB
    /Century751BT-ItalicB
    /Century751BT-No2ItalicB
    /Century751BT-RomanB
    /Century751BT-RomanNo2B
    /Century751BT-SemiBold
    /Century751BT-SemiBoldItalicB
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchlbkCyrillicBT-Bold
    /CenturySchlbkCyrillicBT-BoldIt
    /CenturySchlbkCyrillicBT-Italic
    /CenturySchlbkCyrillicBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ClarendonBT-Black
    /ClarendonBT-Bold
    /ClarendonBT-Light
    /ClarendonBT-Roman
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DeVinneBT-Text
    /DFGothic-EB-WIN-RKSJ-H
    /DFKaiSho-SB-WIN-RKSJ-H
    /DFKaiShu-SB-Estd-BF
    /DFMincho-SU-WIN-RKSJ-H
    /DFMincho-UB-WIN-RKSJ-H
    /DFMincho-W5-WIN-RKSJ-H
    /DFPOP1-W9-WIN-RKSJ-H
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EmbassyBT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /Freehand521BT-RegularC
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Geometric212BT-BookCondensed
    /Geometric212BT-HeavyCondensed
    /Geometric415BT-BlackA
    /Geometric706BT-BlackCondensedB
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HandOfSeanDemo
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-LightB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KaufmannBT-Regular
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /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
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Italic
    /Narkisim
    /News701BT-BoldA
    /News701BT-ItalicA
    /News706BT-BoldC
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Light
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NI7SEG
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /SchadowBT-Bold
    /SchadowBT-Roman
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Stencil
    /StencilStd
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldItalic
    /Swiss721BT-Heavy
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vevey
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


