
Introduction
Justification of the presented subject-matter

The analysis of the sport fight structure is one of the frequent
issues of sports theory. Despite different opinions on the ways of
analyzing each element of sport fight structure, all authors agree
that such observations are necessary. Objective observation of
competitions is becoming more and more popular in all sport dis-
ciplines, both measurable and immeasurable ones [1].

Obtaining concrete results in sport fights with the winner
and the loser allows only determining the outcome of the
actions performed by the competitors, but not the reason of
such results. The latter will be found only when each compo-
nent of the fight, such as the technique or tactics implement-
ed during the fight is analysed [1]. 

The knowledge based on objective observation, certain
tendencies, effectiveness of the technique employed and me -
thods of finding solutions in different circumstances during the
fight enables selection of optimal tactics which is, apart from
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The novelty approach, as compared to the earlier competi-
tions, involved the introduction of electronic scoring system
contained within the competitors’ body protectors for the first
time during the World Championships in 2009. The protec-
tors automatically record the score obtained in the body
(Fig. 1). The points are gained using the techniques per-
formed with the lower limb (foot) to attack the protected part
of the body and the head protected by a cask, and using the
upper limb (fist) only to attack the protected part of the body.
Each effectively performed body attack technique allows the
competitor winning "deukjeom” – a point (presently the score
is automatically recorded by the electronic system). For round
kicks in the body – which is a modification compared to the
techniques used during the Olympics in Beijing in 2008 – the
referees add one point. For each effective high kick in the
head the competitor obtains 3 or 4 points in case of a round
kick (in 2008 only 2 points were won for this kick).

The paper describes 7 techniques performed with the lo -
wer limbs with the versions used in sport fights. The remain-
ing techniques are very rarely used. They are often charac-
teristic for specific skills of individual competitors and are use-
less for the comparative analysis reported.

Research questions
How did the distribution of using various techniques change

during the Olympics in 2008 as compared to these used during
the World Championships in 2009? 

Did the attack/counterattack efficiency ratio change in the
analysed tournaments? If so, how did it change? 

Did the change in scoring (introduction of three points for
attacking the head and two points for a round kick in the body)
and the introduction of electronic body protectors change the
frequency of using various techniques in fights? 

How did the fight change in Olympic taekwondo after the
introduction of such substantial changes in the regulations?
How should the process of technical preparation of the com-
petitors to the highest international level competition change?
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technical skills, physical training and the will to fight, a neces-
sary factor contributing to winning the competition [2]. 

Roman Kalina [3] claims that the basic elements of natio -
nal training in combat sports include the knowledge of possi-
ble tactics and the detailed fighting techniques. 

The control of activities during the start phase requires
considering concrete results and recording the parameters
characterizing each component of the competitor’s action du -
ring different parts, phases and elements of the exercises
applied during this period. It enables to: 
– determine the parameters the winners and the losers dif-

fer in,
– demonstrate the differences in the start activity indicators

of the same competitor during different competitions or
under different start conditions. 
Research [4,5,6,7] has shown that technical and tactical

training is one of the most important trainer’s activities in com-
bat sports. It requires the information based on fight course
analysis during competitions. In order to determine the ten-
dencies of the technical and tactical training of outstanding
combat sport competitors, continuous analysis of the highest
rank sports events is necessary. The observed tendencies
should be considered in the development and modification of
training programs.

Changes in regulations subject to analysis
Since it was first introduced to the family of Olympic sports,

taekwondo has been continuously modified. The changes in
the regulations aim at making the fight more transparent,
attractive and spectacular for the recipients with maximum
safety ensured for the competitors. The changes introduced
after the last Olympics in Beijing in 2008 were for the first time
implemented during the Senior World Championships in Den -
mark in 2009. These changes are substantial compared to the
previous ones [8,9]. The new regulations may be regarded rev-
olutionary, mainly for two reasons: the first is changing the scor-
ing in favour of the more difficult (more spectacular) kicks and
the introduction of electronic protectors and electronic scoring.
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Fig.1. Protective equipment used during the tournament in Beijing in 2008 (left) and during the World Championships in 2009 (right)
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Material and methods
The paper reports the analysis of 56 Olympic tournament

fights in Beijing and 56 fights which took place a year later
during the Senior World Championships in Copenhagen. 7 fights
were investigated (quarter finals, semifinals and the final) in
each weight category of the male and female athletes. The
study used the method of direct secondary analysis using the
observation sheet and the obtained data were subjected to
statistic analysis. For the purpose of this study, only the tech-
niques that had turned out advantageous for the competitors
in terms of points gained during the fight were recorded; such
factors as the fighting technique (attack and counterattack)
and the scoring zones of the body and head were considered. 

For the purpose of this study only two parameters of the
observation sheet were used, namely: 
• the kind of action undertaken (attack, counterattack),
• the kind of the applied technique (only effective techniques).

Results
The analysis of the number of effective techniques, applied

during the fight, both during Olympics and the later World
Cham pionships, indicates that the number of effective strikes is
similar in the analysed fights (Fig. 2). This may be the evidence
of a similar intensity of the fights during the two discussed tour-
naments. However, the study does not consider the number of
ineffective techniques, therefore the no definite conclusion can
be drawn. The resultant number of effective techniques per one
fight is almost identical. This means that the change in regula-
tions did not affect the frequency of using effective techniques.

Both during the Olympics and World Championships the
basic dollyo applied at the body level and its versions (Fig. 3)
was the most frequently used technique. However, after chang -
ing the regulations, the frequency of using the basic version of
this method during world Championships 2009 significantly
changed by as much as 43%. Apart from the decrease in the
number of dollyo chagi kicks, the frequency of using dwit chagi
round techniques in the body decreased almost twice despite

the introduction of an additional point for using this technique.
The analysis of the video recording indicates that this tech-
nique was used quite frequently during the World Champion -
ships. However, due to technical reasons resulting from sen-
sors construction, it was not too often counted by the new elec-
tronic scoring system. 

The performed analysis indicates an obvious increase in
the frequency of using most of the techniques. The frequency
of effective use of nare chagi technique increased as com-
pared to that reported during the Olympics in Beijijg by as much
as 176%. Also the frequency of using five other 5 techniques
significantly increased. These included: 
• dollyo chagi with the striding leg olgul (2.1) in the head –

increase by 600%.
• dollyo chagi olgul (3) – in the head – increase by 400%.
• dwit dollyo chagi (6) – in the head – increase by 300%
• miro/yop chagi (7) – in the body. So far the new technique

has been rarely used by competitors. It was used only to
push the rival forward and was not scored by the referees
in Beijing. After changing the regulations, during the World
Championships, it was used quite frequently thanks to the
sensors inserted in the soles of sensory socks. 

• jiurugi (8) fist blow in the body protector. Despite earlier
acceptation of jiurugi , this technique was rarely scored by
referees. Thanks to the modification of the regulations it is
now more and more frequently used. 
The three techniques (dolge chagi 1.2, dollyo chagi with

the striding leg 2, nerio chagi 4) did not change significantly.
Apart from all the apparent changes in using different

techniques, the analysis outcome indicates that the propor-
tion of using basic kicks – dollyo chagi changed in compari-
son with other kicks (Fig. 4). According to the regulations from
2008, all the techniques were equally scored save the high
techniques that were given twofold prevalence compared to the
techniques performed in the body. This did not make the
fights very diversified. Over 70% of all the actions involved the
application of the basic dollyo chagi technique. Less than 30%
action involved using all the remaining techniques. A year after
changing the regulations these proportions significantly chan -

Table 1. Kinds and symbols of the used techniques considering the target height

Number Name Symbol Target

1

dollyo chagi 1 body

nare chagi 1.1 body

dolge chagi 1.2 body

2
dollyo chagi with the striding leg 2 body

dollyo chagi with the striding leg olgul 2.1 head

3 dollyo chagi olgul 3 head

4 nerio chagi 4 head

5 dwit chagi 5 body

6 dwit dollyo chagi 6 head

7 miro / yop chagi 7 body

8 Jurugi – fist punch 8 body
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ged. Although dollyo chagi was still the most frequently per-
formed technique, but it was used only in 41% of actions while
59% of actions involved using all the remaining techniques.
This indicates much greater diversity of techniques used dur-
ing fights. It probably made the fights more spectacular, which
is very important in every modern sport discipline.

Another studied factor was the change in technique effec-
tiveness proportions during the attack and counterattack. Fig. 4
shows that these proportions changed after introduction of the
new regulations. The role of attack apparently increased while
the role of counterattack decreased. This indicates that the new
system of electronic scoring and changes in the regulations im -
prove the competitor’s activity. It certainly made the fight more
spectacular, which was one of the main assumptions when the
scoring and judging system was changed. Attacks constituted

41% of all effective actions during the Olympics in Beijing and
47% a year later, during the World Champion ships in Denmark. 

The biggest and most significant change in the regulations,
introduced in 2009 was the increase in scoring high kicks –
from 2 to 4 points. It enabled to gain a significant score preva-
lence, which was impossible during actions with single points
won. On the other hand, it allows the competitor to compensate
the loss of several points with one effectively performed action.
The higher score for high techniques resulted in a significant
increase in the frequency of using these techniques during
the fight and made the fights more spectacular. As we can see
on the graphs below (Fig. 6), the number of effective actions
which gained 3 points constituted only 7% of all effective tech-
niques, but after a year it increased three times – by 21%. 
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Fig. 3. The comparison of all effective techniques used during the Olympics 2008 and World Championshipss 2009

Fig. 2. The total number of effective techniques in all fights and the average number of effective techniques per one fight

Fig. 4. The percentage of using the basic dollyo chagi technique and other kicks in all effective techniques
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Fig. 5. The number of effective techniquesof  attack and counterattack during the Olympics 2008 and World Championshipss 2009

Fig. 8. The points for the low and high techniques

Fig. 6. The percentage of high and low kicksin the total number of kicks

Fig. 7. The points gained for the applied techniques
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Analysis of the score obtained for the above technical ac -
tions indicates that the changes were substantial. The graph-
ically presented comparisons (Fig. 7,8) show a slight differ-
ence between the number of performed techniques and the
overall number of points gained during the Olympics in 2008.
Conversely, during the highest rank event – World Champion -
ships in 2009 – the difference between the number of effec-
tive techniques and the number of points was significant. Such
a big difference results, first of all, from the score obtained for
high techniques. 

Analysis of the percentage of the score gained for the high
and low techniques during the two discussed tournaments
clearly shows how the technical structure of sport fight changed
in Olympic taekwondo (Fig. 9). The percentage of points gained
for blows in the head increased from 12 % during the Olympics
in 2008 to 43 % during the World Championships in Denmark
in 2009. At the same time, the percentage of points gained for
the low techniques decreased although most of the points are
still gained for these techniques. 

Discussion and Conclusions
The comparison of the techniques applied during the Olym -

pics in 2008 and World Championshipss in 2009 definitely
indicates that the percentage of various fighting techniques
has significantly changed [8,9]. It can be noticed that the fre-
quency of using less popular techniques has increased while
the most popular ones are not so frequently used as before.
A significant increase was noted in using dollyo chagi with the
striding leg olgul(by 600%) dollyo chagi olgul (400%), dwi dol-
lyo chagi (300%) and nare chagi (176%). The frequency of
using low round kicks – basic dollyo chagi and dwit chagi kicks
de creased (by 43,75 %). However, the decrease in dwit chagi
popularity may be due to the difficulties in performing this tech -
nique with the new protective equipment, as during the World
Cham pionships it was very often used. Also new scored tech-
niques were used, namely: miro/yop chagi and jiurugi hand tech-
nique. The frequency of using three techniques (dolge chagi, dol-
lyo chagi with the striding leg and nerio chagi) did not change. 

A slight yet notable change was observed in the competi-

tors’ activity during attack which previously was more passive.
The percentage of attack actions during the World Champion -
ships increased by nearly half – from 41 to 47%. Counter -
attack actions, however, are still prevailing. 

The modification of regulations after the Olympics in Beijing
(introduction of three points for effective head attack, an addi-
tional point for round kicks in the body and the change of
scoring the techniques of attacking the body – from the sub-
jective referee’s assessment to the objective electronic sys-
tem) caused significant changes in using various techniques.
The diversity of effective techniques applied definitely in creas -
ed and the percentage of using these techniques among all
the effective strikes definitely increased. Conversely, the role of
low kicks, especially basic dollyo chagi, decreased. The big gest
– actually enormous – increase was noted in using kicks in the
head for which three points were gained. Also the pushing kicks,
which were not previously used, have become more frequent.

Certainly, the authors of the regulations have achieved
their goal. The studies unanimously indicate that the type of
sport fight in Olympic taekwondo has changed. They obvi-
ously have become more spectacular. This entails increase in
the requirements concerning the competitors’ technical skills.
High techniques are probably more spectacular. They are
also more difficult. The increase in the percentage of using
the so far rarely applied techniques has made the fights more
attractive too. The score range for the techniques, from 1 to 
3 points has also made the fight course more spectacular as
the competitor with one effective kick can jump far back from
the rival or reduce the rival’s advantage. They can also win
the previously lost two points and thus, win the fight within the
last second. Observations of the competitors also indicate
that the somatic pattern of the competitors, characterised by
a very slim body constitution and a high range of kicks be comes
increasingly important [10,11,12,13]. It is particularly desirable
given the high scores for kicks in the head and, thanks to the
new electronic protectors, for pushing techniques. The increase
in the number of effective techniques performed also indicates
higher technical individualisation and surprising the opponents
with new technical and tactical solutions. 
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Fig. 9. The percentage of points for the high and low techniques

Points scored by

high techniques

12% Points scored

by all the 

techniques

57%

OG Beijing 2008 WC DENMARK 2009

Points scored by

high techniques

43%Points scored

by all the 

techniques

88%

118 Pyciarz:Layout 1  2012-02-15  15:13  Strona 6



Pyciarz T., Analysis of changes of sport fight structure in taekwondo

115

References
1. Ulatowski T. Teoria i metodyka sportu. Warszawa; 1971.
2. Naglak Z. Trening Sportowy: teoria i praktyka. Warszawa; 1977.
3. Kalina RM. Teoria sportów walki. Warszawa: COS; 2000.
4. Bujak Z. Rejestracja i analiza treści walki w taekwondo (Wersja ITF), Zeszyty Naukowe AWF Kraków 2001; 83: 201-212.
5. Lee Kyong M, Nowicki D. Taekwondo sport olimpijski i sztuka samoobrony. Warszawa; 1995.
6. Lee Kyong M. Taekwondo Kyorugi - trening walki sportowej. Warszawa; 1998.
7. Bujak Z. Treść walki sportowej na poziomie mistrzowskim w taekwondo ITF. Wychowanie Fizyczne i Sport 2003; XLVII (2): 255-263.
8. World Taekwondo Federation Official Website  - Olympic Procedure. http://wtf.org/site/rules/olympic.htm 2008.
9. World Taekwondo Federation Competition Rules 2009, World Taekwondo Federation, s.l; 2009.
10. Koh JO, Watkinson EJ, Yoon YJ. Video analysis of head blows leading to concussion in competition Taekwondo. Brain Inj. 2004; 18(12): 1287-96.
11. Pieter F, Pieter W, Heijmans J. Movement analysis of taekwondo techniques. Asian J. Phys.Ed. 1987; 10: 45-58.
12. Pomianowski A, Burdalski M. Taekwondo - sztuka stosowania kopnięć. Olsztyn; 1995.
13. Saczuk J, Wilczewski A. Ocena budowy ciała zawodników taekwondo.

Address for correspondence: 
Tomasz Pyciarz
University of Physical Education
Marymoncka str. 34, 01-968 Warsaw, Poland
phone: +48 (22) 834-04-31, e-mail: taebaek@wa.home.pl

Received: 12.09.2011
Accepted: 07.11.2011

Based on the first class Olympic taekwondo trainer dissertation, Warsaw 2010
Methodological – training team of the Sports Centre.

118 Pyciarz:Layout 1  2012-02-15  15:13  Strona 7



<<
  /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
  ]
  /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




