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Abstract. In this paper a new pruning method for a rule-based parser is described
that relies on separating the underlying grammar rules into several mutually com-
peting levels. This method has been developed and exploited for Czech in the
syntactic parser Synt to reduce the number of possible output derivation trees.
The algorithm behind operates on a so called packed forest of trees, a compress-
ing data structure used for internal representation of parallel analyses, and thus
performs very effectively. An evaluation of its contribution has been performed
on the Brno Phrasal Treebank showing that the algorithm significantly prunes the
resulting tree space while preserving perspective parses.

1 Introduction

One of the main problems of parsing still remains: how to choose the best resulting
parse tree from a possibly large set of candidates. This applies to rule-based parsing
as well as statistical parsers, and all combinations of those. Moreover, applying deep-
knowledge methods to each tree in the form of an exhaustive search is often not possible
due to the size of the search space. The pain of this task is closely bound to what the
parser relies on: a grammar or a treebank.

To address this problem in case of a statistical parser (see e. g. [1l] for Czech), one
basically faces two issues: how to create a reliable treebank and how to create such one
that will be large. Similarly, in case of rule-based parsers, we stand in front of a gram-
mar that we want to be small enough so that we can maintain it and that should achieve
large coverage while not overgenerating too much. Clearly such mutually contradictory
constraints are hardly achievable within a pure context-free grammar (CFG). Neither
the probabilistic extension of this formalism (PCFG) is solely satisfying — while it is
definitely a reasonable approach, since manual assignment of grammar rule probabili-
ties has only very limited validity, it brings in the same issues a statistical-only parser
has (the need for data that are hard to obtain in quality and size) and as such does not
fully solve the problem.

On the other hand, we can further take the advantage of a rule-based parser to say
that there are rules capturing various syntactic phenomena that do not only differ in how
probable they occurrence is, but are actually mutually exclusive: one of them might
be applied only after another one has failed. This can be implemented by separating
all grammar rules into different precedence levels and filtering parse trees by the best
achieved level, effectively forcing the CFG rules on different levels to compete with
each other.
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In further text the implementation of an effective algorithm is presented that ex-
ploits this idea in case of the Czech parser Synt whose main components are briefly
described in the next section. Furthermore an evaluation of this method has been per-
formed showing that it can significantly reduce the number of resulting derivation trees
but doesn’t harm parsers precision.

2 Syntactic Parser synt

Synt [24314] is a rule-based syntactic parser for Czech with a CFG backbone. To ad-
dress the very serious problem of grammar maintenance and development, the grammar
is edited in the form of a metagrammar that contains only 240 rules. From this meta-
grammar, a full grammar is automatically generated by applying simple transformations
that are associated with each rule and mostly regard the fact that Czech is a free-word-
order language (a sample transformation creates a permutation of all right-hand side
non-terminals in a rule or generates clause rules from a clause pattern with correspond-
ing derivation type). A full grammar contains almost 4,000 rules.

2.1 Grammar

Each grammar rule may be also given a rule level indicated by an integer — the higher
number is assigned to the rule, the lower is the rule priority. Currently, the whole grammar
is structured into 7 levels, 0 being the default and most prioritized level. Finally, a gram-
mar rule might be associated with dependency marks that are used to build a dependency
graph and thus enabling also dependency output of the parser (although the primary and
most developed output is the phrasal one). A sample rule is shown in Figure[Il

rule level derivation type

4:np -> left_modif np
test_genitive($2)
propagate_case_number_gender($1)
depends($2,$1)
head($2)

contextual actions dependency marks

Fig. 1. A sample grammar rule illustrating key rule features

2.2 Chart and Forest of Values

The analysis done by Synt [3, p. 77] proceeds in two main steps: first, a basic CFG
analysis is performed, using a head-corner chart parser, a variant of a general chart
parsing as described by [6]. In this part, the internal chart structure (a multigraph) is
built and serves as the core result for next steps.

To capture contextual phenomena, the resulting chart is subject to multiple contex-
tual actions that mostly handle morphological agreement and other lexical specifics.
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This allows to separate a clean and simple CFG analysis from more complex techniques
that, while mostly expressable within a CFG formalism, would significantly complicate
the grammalﬂ. During the evaluation of these actions, a new data structure is built and
represents main result of the whole analysis — a so called forest of values, a packed
representation of all syntactic trees where each node (a value) contains related mor-
phological information. The relation between both of the structures is demonstrated in
FiguresPland[3l

From this forest all other outputs are retrieved, including n best syntactic trees or
unambiguous syntactic structures [[7]. A forest of values can be viewed as a graph of
value nodes where each node holds multiple lists of children, with each list representing
one possible analysis. The packing is achieved by sharing same children (list items)
among all the lists. To get all possible derivation trees, one would recursively traverse
the graph and pick a single list with children in each node.

S-VPPPP

PP PP PP

Fig.2. A sample chart structure representing the result of CFG parsing of the sentence:
Mluvil/(he) talked/V o/about/P pocasi/weather/N s/with/P otcem/father/N

Ol0 O OIC)
010 Q

Fig. 3. A sample forest of values built from the chart given in Figure 2]

OO

! While these actions are in-programmed and as such Turing-complete.
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3 Pruning by Rule Levels

3.1 Chart-Based Local Pruning

First implementation of the metagrammar design and parsing algorithms in Synt used
a naive algorithm for pruning of the chart based on rule levels at the local scope of
a single chart edge: if a chart edge had multiple parent edges with different rule levels,
only the parents with lowest level have been preserved, all others have been removed.
This was however, only sufficient when the difference in rule levels was present within
the locality of the given edge, as is illustrated in Figure @l Non-local differences were
not propagated upwards in the chart and hence situations like the one demonstrated in
Figure 3 remained uncovered by this approach.

Another important disadvantage of this method was that it actually harmed the cov-
erage of the parser to some extent due to the fact that the pruning was performed on
the chart before computing contextual actions and building the forest of values — in rare
(but possible) cases it happened that a pruned analysis would have passed the contextual
actions while all others that were preserved in the chart after the pruning have failed in
the contextual actions.

9: S~V PP PART

Fig. 4. A positive example of local pruning on the chart (rules are prefixed by their levels). Here
the S — V PP PART edge would get removed.

0:S-VPPINTR

Fig. 5. A negative example of local pruning on the chart (rules are prefixed by their levels). No
pruning would be performed because the rule level does not distinguish in the local scope.

3.2 Forest-Based Non-local Pruning

The new algorithm that has been implemented and is presented in this paper addresses
both of the issues mentioned above — it performs non-local pruning so that it effectively
filters all but best-leveled analyses and it operates on the forest of values instead of the
chart so that it cannot cause the parsing process to fail even though some analysis was
possible.
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Algorithm 1. Forest-based non-local pruning algorithm pseudocode
Require: V' — value node, C'L — list of children to be considered
newChildLevel = 0;
forall C' € C'L do
L = MAX(C., C.)
if L > newChildLevel then
newChildLevel = L
end if
end for
if V. > newChildLevel then
removeAllChildrenLists(V)
addChildrenList(V, C'L)
V. = newChildLevel
else if V. < newChildLevel then
return
else
addChildrenList(V, CL)
V. = newChildLevel
end if

Moreover, the pruning process happens on-the-fly when the forest of values is being
built up from the chart. Henceforth the algorithm doesn’t slow the analysis, but on
contrary speeds it up because the resulting forest of values is significantly smaller.

The whole pruning algorithm is described in pseudo-code below and illustrated in
Figure [6] and proceeds as follows: each value node N in the forest of values contains
the rule level of the corresponding edge in the chart IV, and maximum rule level of all
its children N.. Before adding a new possible analysis (i. e. another list of children) it
retrieves the maximum C,,, ., of the rule levels of all the new children, where a level of
child M is defined as max (M., M.). If this new level C,, 4, is greater than the current
children level N, this analysis is discarded. If C),,, is smaller than N, all of the
current analyses are substituted by this new one and C,,,,,, is updated to V.. Otherwise
(when C),q. = N,) this analysis is just added to the current list of children.

9

Do oG
=

Fig. 6. Forest-based non-local pruning: rule levels get propagated (see Figure [7) and prune the
structure
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000

} level = MAX(N -level, N -children level)

Fig. 7. Forest-based non-local pruning: after the propagation, each value node contains only lists
of children with minimal rule level

4 Evaluation

The contribution of the new pruning mechanism has been evaluated using a test suite
that has been developed for Synt [8]]. The test suite uses the Brno Phrasal Treebank
(BPT), a corpus of currently 5,599 Czech sentences and their phrasal syntactic trees, and
performs several measurements such as tree-to-tree similarity using the leaf-ancestor
assessment (LAA) [9] algorithm or basic analyses statistics including number of output
syntactic trees.

From all the 5,599 sentences, 3,779 have been processed with unambiguous and
1,820 with ambiguous morphological annotation (plain text annotated by the Czech
morphological analyser ajka [10/11]]). In Table [[l an overall comparison is given for
the whole set of sentences showing the difference in parser performance before and after

Table 1. Evaluation of the forest-based non-local pruning on the Brno Phrasal Treebank. LAA
Best value refers to the best achieved LAA among the first 100 trees, LAA First is the LAA of
the first tree.

value before after
# of sentences 5,599
# of not accepted sent. 202 116
median trees count 80 16
average trees count 2,175,562.7 41,388.3
LAA Best 0.8973 0.9016
position of LAA Best 26 17
LAA First 0.8578 0.8649
Time elapsed ' 0:28:23 0:21:54
Time per sentence | 0.28 s 0.21 s

! Note that this is all-included time that entails analysing each sentence twice, computing LAA
and all other statistics. Raw time of analysing each sentence once is ca. 25 % of this one.
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implementing the forest-based pruning method. A significant drop-off in the ambiguity
can be seen as the average number of syntactic trees has been reduced by two orders of
magnitude and the median dropped to quarter of its former value — all of this without
harming parsers accuracy that has been actually even slightly improved. A noticeable
speedup of the analysis has been achieved as well, conforming to the reduced size of
the forest of values.

In Table [2] the results are provided separately for sentences with ambiguous and
unambiguous morphological annotation. We can see that in the unambiguous case, the
newly implemented methods lead to pruning up to dozens of trees. This is extremely
important since it enables to perform an exhaustive search of the remaining trees and to
use deep and possibly time-consuming methods to rerank such a small set of trees.

Table 2. Evaluation of the forest-based non-local pruning separated for sentences with ambiguous
and unambiguous morphological annotation

unambiguous ambiguous
value before after before after
# of sentences 3,779 1,820
# of not accepted sent. 114 73 88 43
median trees count 24 6 6144 480
average trees count 12,601.5 144.6 6,768,409.0 127,525.9
LAA Best 09128 0.9131 0.8643 0.8776
position of LAA Best 19 8 43 36
LAA First 0.8784 0.8833  0.8141 0.8263

5 Conclusions

The new pruning method described in this paper effectively reduces the number of re-
sulting syntactic trees to the extent where we can afford using tree-based reranking
techniques to continue improving the precision of the parser. It also allows further de-
velopment of the metagrammar used by Synt in the form of competing CFG rules
and extend the coverage of the parser without harming its accuracy by increasing the
overgeneration of the grammar.

The measured results also confirm the fact that the ambiguity of the morphological
annotation of the input still plays a key role in the ambiguity of the parsing itself — while
the above mentioned results are satisfiable for unambiguous input, the ambiguous case
still remains to be an issue.

In the future we would like to evaluate the contribution on application-driven tests
such as extraction of phrases [12]], building word sketches from a corpus [[13]], exploiting
into dictionary tools [[14] or semantic role labeling [[15]].

Acknowledgements. This work has been partly supported by the Ministry of the Inte-
rior of CR within the project VF20102014003, by EC FP7 project ICT-248307 and by
the Czech Science Foundation under the project P401/10/0792.



122

M. Jakubicek

References

10.

11.

12.

13.

14.

15.

. Zeman, D., Zabokrtsky, Z.: Improving Parsing Accuracy by Combining Diverse Dependency

Parsers. In: Proceedings of the 9th International Workshop on Parsing Technologies (2005)

. Kadlec, V., Hordk, A.: New Meta-grammar Constructs in Czech Language Parser Synt. In:

Matousek, V., Mautner, P., Pavelka, T. (eds.) TSD 2005. LNCS (LNAI), vol. 3658, pp. 85-92.
Springer, Heidelberg (2005)

. Horédk, A., Holan, T., Kadlec, V., Kovéf, V.: Dependency and Phrasal Parsers of the Czech

Language: A Comparison. In: Matousek, V., Mautner, P. (eds.) TSD 2007. LNCS (LNAI),
vol. 4629, pp. 76-84. Springer, Heidelberg (2007)

. Kovéf, V., Hordk, A., Kadlec, V.: New Methods for Pruning and Ordering of Syntax Pars-

ing Trees. In: Sojka, P., Hordk, A., Kopecek, 1., Pala, K. (eds.) TSD 2008. LNCS (LNAI),
vol. 5246, pp. 125-131. Springer, Heidelberg (2008)

. Kadlec, V.: Syntactic analysis of natural languages based on context-free grammar backbone.

PhD thesis, Faculty of Informatics, Masaryk University, Brno (2007)

. Sikkel, K.: Parsing Schemata — A Framework for Specification and Analysis of Parsing Al-

gorithms. Springer, Heidelberg (1997)

. Jakubicek, M., Hordk, A., Kovif, V.: Mining Phrases from Syntactic Analysis. In: Matousek,

V., Mautner, P. (eds.) TSD 2009. LNCS, vol. 5729, pp. 124-130. Springer, Heidelberg (2009)

. Koviaf, V., Jakubicek, M.: Test Suite for the Czech Parser Synt. In: Proceedings of Recent

Advances in Slavonic Natural Language Processing 2008, Brno, pp. 63-70 (2008)

. Sampson, G., Babarczy, A.: A Test of the Leaf-Ancestor Metric for Parse Accuracy. Natural

Language Engineering 9(04), 365-380 (2003)

Smerk, P.: Unsupervised learning of rules for morphological disambiguation. In: Sojka, P.,
Kopecek, 1., Pala, K. (eds.) TSD 2004. LNCS (LNAI), vol. 3206, pp. 211-216. Springer,
Heidelberg (2004)

Pala, K., Rychly, P., Smerk, P.: Morphological Analysis of Law Texts. In: Proceedings of
Recent Advances in Slavonic Natural Language Processing 2007, pp. 21-26 (2007)

Gréc, M., Jakubicek, M., Kovéf, V.: Through low-cost annotation to reliable parsing evalua-
tion. In: 24th Pacific Asia Conference on Language, Information and Computation (2010)
Rychly, P.: Manatee/Bonito - A Modular Corpus Manager. In: Proceedings of Recent Ad-
vances in Slavonic Natural Language Processing 2007, Brno, Masaryk University (2007)
Horak, A., Pala, K., Rambousek, A.: The Global WordNet Grid Software Design. In: Pro-
ceedings of the Fourth Global WordNet Conference, University of Szegéd, pp. 194-199
(2008)

Nevéfilova, Z.: Semantic Role Patterns and Verb Classes in Verb Valency Lexicon. In: So-
jka, P., Hordk, A., Kopecek, 1., Pala, K. (eds.) TSD 2010. LNCS, vol. 6231, pp. 150-156.
Springer, Heidelberg (2010)



	Effective Parsing Using Competing CFG Rules
	Introduction
	Syntactic Parser synt
	Grammar
	Chart and Forest of Values

	Pruning by Rule Levels
	Chart-Based Local Pruning
	Forest-Based Non-local Pruning

	Evaluation
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




